© MAOY I'umuazust Ne 86. Pagouasi nporpamma yueoHoro npeamera « @usuka. 7-9 kiaccbn»

[Ipunoxenune Ne 12

YT1BepxkaeHa

B coctae AOOIT OO0

JUTSE 00 YJIArOTIIHXCS

C 3aJIePKKOM MCUXUYECKOTO Pa3BUTHUS
[Ipukaz MAOY I'nmuazuu Ne 86

o1 27.08.2025 r. Ne 12/0

PABOYAS ITPOT'PAMMA
YUYEBHOTI'O ITPEJIMETA
«DU3UKA»

7 — 9 kaace



© MAOY I'umuazust Ne 86. Pagouasi nporpamma yueoHoro npeamera « @usuka. 7-9 kiaccbn»

MNOACHUTEJIBHASA 3AIINCKA

OdenepanpHas paboyass mporpamMma mo (u3uke I OOyJarOIIHMXCS C
3aJIep’KKOM Icuxuueckoro pa3sutus (nanee — 3I1IP) Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsI TOATOTOBIEHAa Ha OCHOBe @enepaibHOTO TrOCYydapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHJapTa OCHOBHOro oOmero oOpasoBanus (IIpuka3s
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (manee — D®I'OC OO0O0),
denepasibHON aJaTUPOBAHHOW 00pa30BaTENbHOM POrPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsl Jid OOy4arOIUXCsl ¢ OIPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbSI
(ITpuka3z Munnpocsenienust Poccuu ot 24 Hos10pst 2022 r. Ne 1025), @enepanpHoii
paboyeil mporpaMmMbl OCHOBHOI'O 00ILEro oOpa3oBaHUsA MO Y4EOHOMY MPEAMETY
«Dusuka» (6a30BbIl ypoBeHb), KoHmenmuuy mpemnogaBanusi y4eOHOTO MpeaMeTa
«Duszuka» B o0Opa3zoBarelbHbIX opranuzanusix Poccuiickoit  ®denepauuu,
peanu3yronmMx OCHOBHBIE 001IeoOpa3oBarenbHbie mporpammel, ®denepanbHon
paboueill mporpamMMbl BOCHUTAHUS, C YYETOM paCIpEeleSeHHBIX [0 Kiaccam
OpoBepsieMbIX ~ TpeOOBaHMW K  pe3yinbrataM  ocBoeHus — DexpepanbHON
aJlaliTUPOBAHHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOT'O 00ILEro 00pa3oBaHMUs
JUIsL 00YYAIOIINUXCS C 3a/1€PIKKOM ICUXUUECKOTO Pa3BUTHSL.

OO0mas xapakrepucTuKa y4eOHOro npeamera «@usnka»

VYueOupiii npeamer «®Dusuka» ABIAETCA CHUCTEMOOOPA3YIOIUM IS
€CTECTBEHHOHAYYHBIX IPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI MHUPO3JaHUs
SBIIAIOTCS OCHOBOW COZAEpXaHHUS KypCOB XHUMHH, Ouoyioruu, reorpadpuu u
acTpoHOMUHU. DPU3MKa BOOPYXkaeT OOydyaroluXcs HaydYHbIM METOJOM I1O3HaHUS,
MO3BOJIIOIIMM NOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

[IpenmMer MakcUManbHO HampaBieH Ha (OpMHpOBaHHE HHTEpeca K
OPUPOAHOMY H COLUUAIBHOMY MHPY, COBEPILICHCTBOBAaHME IO3HABATEILHOMN
nearenbHocTH  oOydatomuxcs ¢ 3[IP 3a cuer oBmageHUST MBICTUTEILHBIMU
onepauusMHi CpaBHEHUs, 000OIIEHMs, pa3BUTHUE CIIOCOOHOCTU apryMEHTHPOBATh
CBOE MHEHHUE, (POPMUPOBAHUE BOZMOKHOCTEM COBMECTHOM JESATEIBHOCTH.

N3yuenune ¢usnkum crnocoOCTByeT pa3BuTHiO y oOydarommxcsa ¢ 3IIP
MPOCTPAHCTBEHHOT'O BOOOpaXeHUs, (PYHKIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUUYECKH aHATU3WPOBATh MH(POPMAIIUIO, IPEICTABICHHYIO B
pa3nuuHbIX (opmax. 3HAUMMOCTh TpeaMeTa IS pPa3BUTHS  KU3HEHHOM
KOMIETEHIIMM OOYyYaIOIUXCsS 3aKJI0YaeTCsl B YCBOGHHUU OCHOBBI (PU3MUECKHX
3HaHUW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOW KM3HU; HAaBBIKOB 3J0POBOTO H
Oe3o0macHOro Il 4eJoBeKa M OKpy’Karolled ero cpeabl oOpa3a >KHU3HH,
(GbOpMUPOBAHUN HKOJIOTHYECKOM KYJIBTYPHI.

[IporpamMmma oTpaxkaeT coxaepkaHue oOyudeHus mnpeamery «Dusmka» c
y4eTOM OCOOBIX oOOpa3oBaTelIbHBIX MoTpeOHOcTel oOydaronuxcs ¢ 3IIP.
OBnazeHWe JaHHBIM Yy4E€OHBIM MPEIMETOM TMPEJCTABISAECT ONpPEIETECHHYIO
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TpyaHOCTh st oOyuarommxcs ¢ 3I[IP. 210 cBsizaHo ¢ 0coOEHHOCTAMU
MBICITUTENIbHO JIeATENbHOCTH, IEPUOTUICCKIMH KOJICOAHUSIMHU BHUMAHUSA, MAJIbIM
00BEMOM MaMATH, HEAOCTATOYHOCTHIO OOINEro 3amaca 3HaHWH, MOHMKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jl7is ipeojoNeHusT TPYIHOCTeH B M3y4eHUH y4eOHOro mpeameTa « Du3nkar»
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa y4eOHOro Marepuana K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pa3BUTHSI: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHNE U3y4aeMOro MaTepuania.

JlanHasi mporpamMma KOHKPETHU3HPYET COJIep)KaHhe MPEIMETHbIX TE€M B
COOTBETCTBUM C TpeOOBaHUSMU OOpPa30BATENHLHOIO CTAHIAPTa, PEKOMEHIYEMYIO
MOCIIEI0BATEIBHOCTh M3YyUEHHUs Pa3fesioB (U3HKU C YUETOM MEXKMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€M, JIOTUKM Y4Ye€OHOro Mpolecca, BO3PAaCTHBIX U
MICUXOJIOTUYECKUX OocoOeHHocTel oOydvatomuxcsa ¢ 3P Ha ypoBHE OCHOBHOTO
oOmiero o0pa3zoBaHus, ONMpeAeIseT MUHUMAIbHbIA HA0OP ONBITOB, IE€MOHCTpPALHA,
INPOBOJMMBIX YYUTEIEM B Kjacce, JadopaTOpHbBIX padOT, BBIIOIHIEMBIX
00y4aromMMHCH.

Mertoanyeckol OCHOBOW M3y4eHMS Kypca «Pu3HnKa» Ha ypOBHE OCHOBHOTO
obmero  oOpa3oBaHUsl  SIBISIETCS  CHCTEMHO-JEATEIbHOCTHBIM  IMOAXOL,
o0ecreunBamUi JOCTHKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
oOpa3oBaTeNbHBIX  PE3yJIbTaTOB  IOCPEICTBOM  OpraHM3allMM  aKTUBHOM
MO03HABATEJIbHON AESTENbHOCTH O0YYarOIIMXCs, YTO OYEHb BXXKHO MpPH O0yUEHUU
nereit ¢ 3I1IP, 111 KOTOPBIX XapaKTEPHO CHUKEHUE TIO3HABATEIbHOM aKTUBHOCTH.

Hesu u 3a1a4u u3yyeHust yueOHOro npeamera «Dusnka»

Obwue yenu n3ydeHus ydeOHoro mpenmera «®Dusukay MpenCTaBICHbI B
denepanpHON padodeit mporpaMMe OCHOBHOTO 00IIIero oOpa3oBaHusl.

OCHOBHOM 11eJ1bI0 O0YUYEHUS A€TEN C 3aJepHKKOI ICUXUYECKOTO Pa3BUTHS Ha
JAHHOM IIpeIAMETE SBISETCS: MOBBILMICHUE COLMAIBHOW ajanTaluu JIEeTed 4epes
npuMeHeHue GU3NYEeCKUX 3HAaHUN Ha MPaKTHKE.

Jist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JjIs HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  0OOpa3oBaTeiIbHYI0  MPOrpaMMy,
JOMHUHUPYIOILIEE 3HAU€HHE MPUOOPETAIOT TaKHUE yeu, Kak:

. npuoOpeTeHNEe UHTEpECca U CTPEMIICHHS] 00y4YaroIIMXCs C
3[IP k  HayyHOMY  H3yYECHHMIO TPUPOABI,  Pa3BUTHUE  HX
MHTEJJICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

. pa3BuTHE 0a30BBIX MNPEACTABICHUN O HAyYHOM METOE
no3HaHusi M (OPMUPOBAHUE UCCIEIOBATEIBCKOTO OTHOILIEHUS K
OKPY’KaIOLIUM SIBIICHUSIM;
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. dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS, HA TOCTYITHOM
s oOyyatouxcsi ¢ 3IIP ypoBHe, kak pe3ynbTara W3y4eHHs OCHOB
CTpOEHUS MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

= dbopMHUpOBaHUE TIPEACTABICHUA O pOIU (PUUKH IS
pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH.

JlocTrKeHHE ITHX TeNiel 00eCIIeYMBaeTCs pEIICHUEM CISIYIOIHNX 3a0ay.

. npuoOpeTeHne 0a30BBIX 3HAHUN O AUCKPETHOM CTPOCHHH
BEIIECTBA, O MEXaHWYCCKUX, TCIUIOBBIX, DJCKTPHUECKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBIICHUSX;

. npuoOpeTeHne YMEHHH ONHUCHIBaTh H  OOBSICHATH
¢usnyeckre SIBICHUS C WCIOIB30BAaHUEM IMOJYYCHHBIX 3HAHUH U C
OTIOPO¥ HA TIJIaH/CXEMY;

= OCBOCHHME METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX
3a/lad ¢ MCMHOJIb30BaHHWEM (DU3MYECKUX MOJCNIeM C Omopod Ha
aJITOPUTM;

= pa3BUTHE yMEHUW HaOMIONaTh MNPUPOAHBIC SIBIICHUS U

BBHITIOJHSTH OIBITHI, JIAOOpPaTOpHbIE PadOThI M SKCIIEPHUMEHTAIbHBIC
HCCJIEIOBaHUS C MCIOJIb30BAaHUEM H3MEPUTENbHBIX NPHOOPOB (MOA
PYKOBOJICTBOM YUYHUTEIS);

. ocBoeHHE  TpuEMOB  paboTel C¢  uHbOpMaIHei
(u3NYECKOro CcoNepKaHusl, BKIIOYas MH(POPMALUIO O COBPEMEHHBIX
TOCTWKEHUX (PU3MKH, aHATIN3 U OLIEHUBaHUE UHPOPMALINY;

= 3HAKOMCTBO Cco chepamu npodeccuoHanbHON
JESTEIbHOCTH, CBSI3aHHBIMM € (U3UKOW, M  COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX (PU3MUECKON HAYKH.

Oco0eHHocTH 0TOOpPa M aJanTALMM Y4eOHOT0 MaTepuaJia no gusmnke

OcHoBoit  oOyuenusi  oOywaromuxcst ¢ 3[IP  wHa  mpeamerax
€CTECTBEHHOHAYYHOTO IIUKJIA SIBJISIETCS] PA3BUTUE Y HUX OCHOBHBIX MBICIIUTEIIbHBIX
omepanuii (aHajaM3, CHUHTE3, CpaBHEHHE, OOOOINCHHE) Ha OCHOBE BBITNIOJHCHHS
pPa3BUBAIOIIMX YNPAKHEHUH, (OpMUPOBaHWE MPUEMOB YMCTBEHHOM pPaOOTHI:
aHajgu3 HUCXOJHBIX JIaHHBIX, I[UIAHUPOBAHWE MaTepuaia, OCYIIECTBICHUE
MOATAITHOTO W UTOTOBOTO CAMOKOHTPOJIS, a TaKKe OCYIIECTBIISICTCS JTMKBUAAIUS
npoOesioB B 3HAHUAX, 3aKpeIyIeHHe W3Y4YeHHOTrO Marepuaia, oTpadoTka
aJITOPUTMOB, TIOBTOPEHUE MPONAEHHOTO. bosbIioe 3HaUeHUE MPUIACTCS YMEHUIO
pacckazaTb O BBIIOJIHEHHOW paboTe C  NOpaBWIbHBIM  YNOTpeOJeHueM
COOTBETCTBYIOIICH TEPMUHOJIOTHM U COOJIOJICHUEM JIOTUYECKHX CBsi3eld B
usnaraemMmom Mmarepuaie. J{ns oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs MO-MIPEKHEMY SBIISIFOTCS XapaKTEPHBIMU: HEIOCTATOYHBIN YPOBEHB
Pa3BUTHUS OTJEIbHBIX MICUXUYECKHUX MPOLECCOB (BOCHPUSITHUS, BHUMAHUS, aMATH,
MBIIIUIEHUSI), CHUXXEHHBIA YPOBEHb HWHTEIUIEKTYaJbHOTO Ppa3BUTHS, HU3KUU
YPOBEHb BBITIOJHEHUSI YYEOHBIX 3aJaHUi, HU3Kas YCHEHIHOCTh OOy4YeHUS.
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[ToatTomy  mpum U3YYECHUHU ¢uszukn  TpebyeTcss  IeJIeHaNpaBICHHOE
UHTEUIEKTyallbHOE  pa3BuTue oOywaronuxcss ¢ 3I[IP, oTBewaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4eT ocobeHHocTel oOydwarommxcsi ¢ 3[IP
TpeOyeT, 4ToOBl MpH W3YYCHHH HOBOTO MaTepHaia o0s3aTeNbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHHUE TEM U BOIIPOCOB,
pPacCKpBIBAIOIIUX CBSI3b (PUBMKM C JKU3HBIO, aKTyalu3alus MEpPBUYHOIO
YKU3HEHHOT'O OIBITa 00YYaIOIIUXCSl.

YcBoeHne NporpaMMHOro Marepuana 1o (U3UMKE BbI3BIBAECT OOJbIINE
3arpynHenus y oOydarommuxcsa ¢ 3[IP, mostomy Teopusi uzydaercsi 6e€3 BBIBOJIOB
CIOXHBIX (hopmys. 3anauu, TpeOyrore MPUMEHEHHS CII0KHBIX MAaTEMAaTUHYECKUX
BBIYHMCIICHU U (OpMys, B OCOOCHHOCTH TakKuX TeM, Kak «MexaHnyeckoe
JIBUKEHUE», «ApXHMenoBa cuia», «MexaHudeckas dHEPrus», «IIEKTPUUYECKHE
ABJICHUS», «OJEKTPOMArHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MOMOUIBIO
YUHUTEJIS.

Oco0oe BHMMaHUE MPU U3YyYEHUHU Kypca (PU3HUKHU yAENAeTCS MOCTAHOBKE U
OpraHu3allid SKCIEPUMEHTa, a TakKe IPOBEACHHUIO (MPEUMYIIECTBEHHO Ha
KQKJIOM YPOKE) KpaTKOBPEMEHHBIX JIEMOHCTpAlUi (BO3MOYKHO C UCIOJIb30BAaHUEM
AIIEKTPOHHOM JeMOHCTpanu). HekoTopbie TeMbl 00513aTENbHO JOKHBI BKIIOYATh
OIOpHBIE JIabOpaTOpHbIE PAOOTHI, KOTOPbIE PA3BUBAIOT YMEHHE I0JIb30BATHCS
npocTedmuMu  puOopaMy, aHAIM3UPOBATh IOJy4YEHHbIE JaHHbIE. B CBs3U C
OCOOCHHOCTSIMM  TOBEJIEHUS U  JAesrenbHocTd  oOydaromuxcs ¢ 3IIP
(pacTOPMOKEHHOCTb, ~ HEOPTaHW30BAaHHOCTb)  NIPEIYCMOTPEH  CTpOXKaWIIUN
KOHTPOJIb 3a COOJIOJICHHEM MpaBUI TEXHUKU O€30IacHOCTH IPHU IPOBEIECHUU
71a00paTOPHBIX U MPAKTUYECKUX PadOT.

bonpmioe BHMMaHWe Tpu u3ydyeHHH (usuku noapoctkamu ¢ 3IIP
oOpamiaercss Ha OBJIAJICHHE HWMH MPAKTHUYECKUMU YMEHUSMU W HaBBIKAMHU.
[IpenycMatpuBaeTcs ymeHblIIEHHE 00bEMa TEOPETUUECKUX CBEJCHUM, BKIIIOUECHUE
OTIEIBHBIX TEM WM IENbIX pa3leioB B Marepuanbl g 0030pHOTO,
O3HAKOMUTEIBHOTO WU (PaKyJIbTaTUBHOTO M3yuyeHus. [Ipennaraerca yMeHbIlICHHE
o0beMa MaTEeMaTUYECKMX BBIYMCICHHM 3a CYET YBEIMYECHHS KaueCTBEHHOTO
ONMCAHUS ABJICHUMN U TPOIIECCOB

JIocTaTo4HOE KOJIMYECTBO BPEMEHHM OTBOJIUTCS HAa PACCMOTPEHUE TEM H
BOIPOCOB, PACKpBIBAIOIIMX CBSI3b (PU3MKU C JKU3HBIO, C TEMHU SBIICHUSIMH,
HaOJII0IEHUSIMU, KOTOPBIE XOPOILIO U3BECTHBI YUEHUKAM U3 UX JKU3HEHHOT'O OIbITA.

MakcumanbHO  HMCHOJB3YIOTCS ~ MEXIPEIMETHBIE CBSI3M C  TaKUMHU
JTUCIUTIIMHAMY, Kak reorpadus, xumwus, Ouonorusi, T.K. oOydaroruecs ¢ 3[1P
O0COOCHHO HYKJIalOTCS B MPENOJAHECEHNH OJHOTO U TOTO K€ yueOHOro Marepuasia
B Pa3jIMYHbIX ACMEKTaX, B €r0 BapbHUPOBAHWUU, B HEOJHOKPATHOM MOBTOPEHUHU U
3aKPEIUICHUHA TMOJYYEHHBIX 3HAHUW M NPAKTUYECKMX yMeHUM. [lo3Boiss
paccMaTpuBaTh OAUMH W TOT K€ Yy4eOHBIM MaTepuall C pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3M CIHOCOOCTBYIOT €ro JIyYIlleMy OCMBICIEHHIO, OoJiee
MPOYHOMY 3aKPEIUICHUIO OJIYYEHHBIX 3HAHUN U MTPAKTUYECKUX YMEHHUIA.
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IIpumepHbie BUAbI AesTeqbHOCTH oOyuarommxcs ¢ 3IIP, odycioBieHHblie
0cO0bIMH  00pa3oBaTeJbHbIMH  MNOTPEOHOCTAMH M olecrnevyuBaloIIne
OCMBICJICHHOE OCBOCHHUE COJep:KaHNU 00pa3oBaHusi 0 npeaMeTy «PHU3uKa»

[IpumepHasi TemaTuUdeckas W TEPMHUHOJIOTMYECKAs JIEKCMKA 10 KypCy
¢busuku coorBerctByer @OIT OOO.

Coneprxanue BUAOB AesTenbHOCTH oOyyatomuxcs ¢ 3[1P Ha ypokax duszuku
ONpeJeNsieTcss MX O0COObIMH 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnoyibdyembix B @OIT OO0 oOmux s BceX 00ydJarommxcs BUIOB
JIESITEIbHOCTH CIEAYEeT YCUIUTh BUABI JCSITEIbHOCTH, CTICHU(UIHBIC 1 JaHHOU
KaTeropuu JeTed, o00ecleuynBaroIie OCMBICIEHHOE OCBOCHHE COJCpKaHUsS
oOpa3oBaHus MO NPEIMETY: YCUIIEHUE PEIMETHO-IIPAKTUYECKON AESTENbHOCTU C
aKTUBHM3aLMEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C ONOPOH Ha alrOpHUTM;
«TOUIArOBOCTh» B  HM3YyYEHHHM MaTepualia; MCIOJIb30BAHUE JIOMOJIHUTEIBHON
BU3YaJIbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBbIE TAOJMUII); PEUEBOMl OTYET O
IOpOLECCe U pe3yibTare MACSITEIbHOCTH; BBINOJIHEHHWE CHELMAIbHBIX 3a/JaHuH,
00eCreunBaAIOIINX KOPPEKLINIO PETYIISINN Y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jis oOyuatomuxcst ¢ 3[IP cyiiecTBeHHBIM SIBISIFOTCSL IPUEMBI pabOTHI €
JEKCUYECKUM MaTepuajoM mo mnpeamery. llpoBoaurcs cneuumanbHass pabota mo
BBEJICHUIO B aKTHUBHBII CJIOBaph 00YYarOMIMXCSl COOTBETCTBYIOIIENH TEPMUHOJIOTHUH.
N3yyaemble TEpMHHBI BBOJSTCS Ha IIOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyallbHAsA TMOJJICPHKKA, aJTOPUTMbI PaObOTHI C ONpPEAEIIEHUEM, OMIOPHBIE CXEMBI
JUTSL aKTyallu3aliid TEPMHUHOJIOTUH.

B cBs3u ¢ 0coObIMH 00pa30BATEIbHBIMU MOTPEOHOCTAMH OOYYaIOLIUXCS C
3I1P, npu 1uiaHupoOBaHUK PaOOTHI yYEHUKA Ha YpOKE CIEAYyeT MPUAEPKUBATHCS
CJIEIYIOLIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAWMO: J[aBaTh aJITOPUTM OTBETAa; pa3peliaTh
M0JIb30BAaThCS IUIAHOM, COCTABJICHHBIM IPU TMOATOTOBKE JIOMAIHErO 3aJaHus;
naBaTh OoJbllle BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peuiarbh Jenarhb
peBapUTENbHbIE 3alUCH, TI0JIb30BATHCS HATJISAHBIMU TOCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYarOUIMMCSI HABOSIIME U YTOUHSIOIINE
BONPOCHI, KOTOPbIE IOMOT'YT MM IOCJIEI0OBATEIbHO U3JI0KUTh MaTepHall.

3. CucremMaTuyecku MpoOBEPSATh YCBOEHUE MaTepHala o TeMaM YPOKOB, JIs
CBOEBPEMEHHOTO OOHAPYKEHUs TPOOEIIOB B MPOIIIEAIIEM MaTepuale.

4. B mpomecce uU3y4eHUsT HOBOIO Marepuajga BHHMaHHE YYEHUKOB
oOpaiaercsi Ha HauOoJee CIIOXKHBIE pa3ieibl u3ydaeMod TeMbl. Heobxomammo
yaiie oOpamaTbCsi K HUM C BOIMPOCAMM, BBISICHSIOIIMMH [MOHUMaHUE Y4eOHOTrO
MaTepuana, CTUMYJIUPOBATh BOINPOCHl MPHU 3aTPYIHEHUSIX B YCBOCHHUHU HOBOTO
Marepuana.
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Mecto yueOHOTro npeamera «Ou3uka» B y4eOHOM IJIaHe

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaH/JapTOM OCHOBHOr0 oO1Iero oOpa3oBaHus yueOHBIM mpenMer «Dusznka
BXOJUT B TNpeaMeTHyio oOnacte «EcrecTBeHHblE HayKu» W SBISIETCA
oOs3aTenbHbIM 11 u3ydeHus. Copepkanue ydeOHoro mnpeamera «Duzukay,
npenacrasienHoe B denepanbHoil pabodyeil mporpamme, cootBercTByeT DI'OC
00O, ®enepanbHOil 00pa3oBaTebHOM MpPOrpaMMe OCHOBHOTO  OOIIETO
oOpazoBanusi, DenepanbHON anaNTUPOBAHHOW 00pa30BaTENBbHON Mporpamme
OCHOBHOTO 00111er0 00pa3oBaHUs AJsi 00YUYaAIOIIUXCS C 33JIEP’KKON TICUXUYECKOTO
pa3Butus. OOIee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUIS WU3Y4YCHHS (PU3UKU Ha
0a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelw), B 8
KJ1acce — 68 JacoB (2 yaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeIeINi0).
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COHEPXAHUE YUYEBHOI'O [IPEJIMETA «®U3UKA»

7 KIIACC

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUH OKPYKAIOLIEro MUpPa

dusuka — Hayka o mpupoze. SBmenus npupoxsl (MC'). ®usumueckue
SBJICHUS: MEXaHWYECKHE, TEIUIOBbIE, D3JIEKTPUUYECKUE, MArHUTHBIC, CBETOBBIE,
3BYKOBBIE.

Ouznueckre BenWyuHbl. M3Mmepenue ¢uznueckux BelW4YuH. Dusuueckue
npu60pbz2 . [loepewnocmo uzmepenuti. Mexx1yHapoIHasi CUCTEMA €IUHUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH M3y4alOT MPHUPOLIY.
Ecmecmeenno-nayunulii Mmemoo no3HaHus: HAOA0O0eHUe, NOCMAHOBKA HAYUYHO20
80NPOCA, 8bIOBUIICEHUE SUNOME3, IKCNEPUMEHM NO NPOGEPKe 2UNOmMe3, 00bsACHEeHUe
Hab0aemoe2o aenenus. Onucanue puzuuecKux A61eHUl ¢ NOMOWbIO MOOEEl.

[Ipenmet u MeToABI HUBHUKH.

/Iemoucmpauuu3

I. MexaHn4ueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®duznyeckue NpuoOpsl U NPOUEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM

U 1IU(GPOBBIM MPUOOPOM.

Jlabopamopnuie padbomul u onvimol

1.Onpenenenre MEHBI JCICHHUS H3MEPUTENBHOrO Mpudopa (MCHOIB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3amepeHue pacCcTosHUM.

3. Usmepenne o0bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeoenenue pazmepos Maubix mei.

5. W3mepenue TemmepaTyphsl MpHU TOMOIIM KHIKOCTHOTO TepMOMETpa M
JTaTYNKA TEMITepaTyphl.

6. Ilposedenue uccnedosanus no npogepke 2unomeswvl. OAlIbHOCMb NOJEMA
wapuka, nyweHHo20 20pU30HMalbHO, mem Ooabule, Yem Oobule 8bICOMA NYCKd.

Paszpnes 2. IlepBoHayaibHble CBEACHUS O CTPOCHUM BeELIECTBA

CrpoeHue BemecTBa: aToOMbl M MOJEKYJBL, ux pazmepvli. Onvimul,
0oKasvisaowue OUCKpemHoe CmpoeHue 6ewecmada.

JIBrkeHue wyactul BemecTBa. CBsA3b CKOPOCTH JIBJKEHMSI YAaCTHI[ C
temnepaTtypoil. bpoyHoBckoe nBuxenue, nupdysus. Bzaumooeticmeue uacmuy
gewecmea: NpUmMsAdICeHUue U OmmaikueaHue.

' MC — sneMenTHI cofepkanusi, BKITIOUAIONIHe MEKIPEMETHBIE CBSA3H, KOTOPHIE ITOAPOOHEe PACKPHITH B
TEMaTHIECKOM TIAaHUPOBAaHUH.

* 311ech 1 Jjaee KypCHBOM 0003HAUCHBI TEMBI, H3yUeHHE KOTOPHIX MPOBOIUTCS B 03HAKOMUTEILHOM ILIAHE.
[lenaror caMOCTOSTENBEHO ONpesieNsieT 00bEM H3ydaeMoro MaTepHuaa.

? Bee JlemoncTparuu i JlaGopaTopHbie paGoThl, IPEICTABICHHBIE B CONEPKAHMH, JOIYCKAeTCs (MOIKHO)
MPOBOJIUTD, UCIOJIB3YsI HH(POPMAMOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTUH (IN(ppOBbIe 00pa30BaTeIbHbIE PECYPCHI).
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ArperaTHble COCTOSIHUS BEIIECTBA: CHMIPOeHUe 2a308, JicuoKocmel U
meépobix (Kpucmaiiudueckux) mei. Bzaumocssnzv mexncoy ceolicmeamu eewyecmes 6
PA3HLIX  A2PE2aAMHbIX COCMOSAHUAX U UX AMOMHO-MONEKYJISPHLIM CPOEHUEM.
Ocobennocmu azpe2amubix cOCMOSHUU 800bL.

,Zlemoucmpauuu4

1. HaGmonenrne G6poyHOBCKOTO JIBHKCHHUS.

2. Ha6monenue nuddyszun.

3. Habmooenue  saenenuti, OOBACHAOWUXCSA  NPUMSAICEHUEM — UIU
OMMANKUBAHUEM YACUY BeUleCMBA.

Jlabopamopnuie pabomul u onvimol

1. Oyenka oJuamempa amoma MemoOOM psd08 (C UCHOIL30BAHUEM
gdomoepaghuii).

2. OnbITHI 110 HAOIIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Fa30B.

3. OnbITel IO OOHAPYKEHUIO JACUCTBUS CHUJI MOJIEKYJIIPHOTO MPUTSKEHUS
(3/1eKMpPOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBu:keHMe U B3aUMOJAECTBHE TeJl

MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHUE.
Ckopoctb. CpedHss ckopocmsv npu HepasHoMepHoMm Osudxcenuu. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.

SBnenue uHepuuu. 3axoH unepyuu. Bzaumooeiicmeue men Kax npuyuHa
U3MeHeHUs1 cKkopocmu O0eudxceHus mel. Macca kax mepa uHepmuHocmu mena.
[TnotHOoCTh BemiecTBa. CB5A3b NIOMHOCMU C KOAUYECMBOM MOJEKYL 8 eOUuHuye
0b6véMa sewecmaa.

Cuta Kak XapakTepucTuka B3auMojehcTBus Ten. Cura ynpyeocmu v 3aKOH
I'yka. Usmepenue cunvt ¢ nomowpro ounamomempa. SIBjaeHUE TATOTCHUS U CUJIA
tsokectd. Cuna masxcecmu Ha opyeux niawemax (MC). Bec tena. HeBecoMOCTb.
ClioxxeHue cuil, HalpaBJICHHBIX TT0 OAHOM npsamoi. PaBHonelicTByromas cui. Cuna
mpeHus. Tpenue cronvoicenuss u mpeHue nokosi. Ipenue 6 npupooe u mexHuke
(MC).

ﬂemoncmpauuu3
Hab6nronenne MexaHMuecKoro IBHKEHHUSI Tela.

N3mepeHne CKOpoCTH MPSIMOJIMHENHOTO JBUKEHHS.
HabGmronenue siBjieHUST MHEPIIHUH.

Hab6nronenmne n3MeHeHns: CKOPOCTH MPU B3aUMOJICHUCTBUH TEIL.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEII.

CnoxeHue CuJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.
JIaﬁopamopHue pabomul u onvtmul

R

4 “
3nech ¥ Aajee MPUBOIUTCS PaCIIMPEHHbIH NepeueHb JIabopaToOpHBIX paboT U OIBITOB, U3 KOTOPOTO YUUTENb
JiesiaeT BEIOOP 10 CBOEMY YCMOTPEHHUIO.
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1. OnpeneneHue CKOPOCTH  PABHOMEPHOTO  JBMXKEHHUS  (IlIapuKa
B KUJKOCTH, MOJCIN DJJICKTPUYECKOTO aBTOMOOWIIS W T.1L.) (2JleKmMpPOHHAA
0eMOHCIPAYUsL).

2. Omnpenenenre cpeHeil CKOPOCTU CKOJIbKEHUS OpycKa WK IIapuKa Mo
HAKJIOHHOU IUTOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4+ OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsDKeHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIbKECHHUS

OT BCCa TCJIa U XapaKTCpa COIPUKACAOIINXCA HOBerHOCTeﬁ.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ) KMIKOCTEH U ra3oB

Hanenue. Cnocobvl ymenvuienus: u ygeaudenus oaenenus. /lanenue 2asa.
3asucumocms Oasnenus eaza om o0b6véma, memnepamypul. llepedaua Oaenenus
meepoviMu menamu, dcuokocmamu u 2azamu. 3axon Ilackana. Ilnesemamuueckue
MauwiuHbl. 3aBUCHUMOCTh JaBJICHUS JKUIKOCTH OT TiyouHbl. Coobwarowuecs
cocyouvl. I uopasnuueckue mexanusmol.

Atmochepa 3emnu u atmocdepHoe naBieHue. [Ipuuunsvl cyujecmeosanus
6030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3a8UCUMOCHb AMMOCHEPHO20 0asleHUs Om B6blCOMbl HAO YPOBHEM
mops. Tlpubopwt 011 uzmepenus ammocgeprnoco 0asieHus.

Heiicmeue orcuoxocmu U easa HA  NOSPYIHCEHHOE 8 HUX  meJo.
BoitankuBaromas  (apxumenoBa) cuna. 3axkor Apxumeoa. [lnasanmue men.
Boszoyxonnasanue.

Hemoncmpayuu

I. 3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Iepenava naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmaromiuecs cocy/bl.

4. ['mppaBnuyeckuii mpecc.

5. [IposiBnenue nelicTBUsl aTMOCHEPHOTO JABICHUS.

6. 3aBUCHUMOCTD BBITAJIKUBAIOUIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH
TeJa U INIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITECCHEHHOW KUIKOCTH.

8. VYcnoBue 1ulaBaHUSA TEN: IUIABAHME WM IOTPY)KEHHE TeEl B

3aBUCUMOCTH OT COOTHOLLIEHUS IUNIOTHOCTEMN TEJA U )KUIKOCTH.

Jlabopamopnwie padbomul u onvimol

1. HccnenoBanre 3aBUCMMOCTH Beca Tela B BOJAE€ OT 00BbEMa
IIOrPYKEHHOM B )KUIAKOCTb YaCTH Tela.

2. OnpeneneHue BBITAJKUBAIONICH CHIIBI, JEUCTBYIOLIEH Ha TEJoO,
IIOIPYKEHHOE B JKUIKOCTD.

3. ITpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT MacChl Tea.
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4 OMnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KHUJKOCTh YACTH
T€JIa ¥ OT IUNIOTHOCTH KUJKOCTH.

5. KoHncTpynpoBanne apeomerpa WIM  KOHCTPYMPOBAHHME  JIOJKH
U OIIpeAeIeHUE €€ TPY30I10JbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEPrust

Mexannueckas paboTa. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecusi pwvluaza. llpumenenue npaeuna pagHosecus pvlyaza K OIOKY.
«3onomoe  npasuno» mexanuxu. KIII mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. Kunemuueckas u NOMEHYUANbHAS IHEPUs.
Ilpespawenue 00no20 6uda Mexanuueckou dHepauu 8 Opy2ou. 3aKOH COXPaHECHUS
SHEPIUU B MEXAHHUKE.

Hemoncmpayuu

I. [IprMepbI TPOCTBIX MEXAHU3MOB.

JaGopamopnvie pa6omst u onvimoi’

1. OmnpeneneHue pabOTHl CUJIBI TPEHHUS TP PABHOMEPHOM JBHXKCHHUH
TeJIa M0 TOPU30HTAILHON MMOBEPXHOCTH.

2. HccnenoBanue yCIOBUI paBHOBECHS phlyara.

3. M3mepenne  KIIJI  HaAKJIOHHOM  IJIOCKOCTH  (2/1eKmMpOHHAA
oemoHcmpayusi).

4. N3yueHue 3aKOHa COXpaHEHUS MEXaHUYECKOH SHEpPruu

(2/1eKMpPOHHAA 0eEMOHCMPAUUSL).

8 KVIACC

Pa3nen 6. TenuioBble siBJICHUS

OcHoBHble NON0JHCEHUS MONEKYAAPHO-KUHEMUYECKOU meopuu CMmpoeHus
sewjecmea. Macca u pazmepvl amomos u monexyn. Onvimvl, n0OmMeepHIcoaroujue
OCHOBHbLE NONONHCEHUSL MONEKYISIPHO-KUHEMUYECKOL MeopUul.

Mopenu TBEPAOro, KUIAKOTO W Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucmannuuecxkue u amopgunvie mena. Od6vscHeHue c8olcme 2azo8, Hcuokocmeu u
MBEPObIX mell HA OCHO8E NOJONCEHUU MONEKYIAPHO-KUHEMUYECKOU Mmeopuu.
CmauuBaHue u KanuuisapHvle a6ienus. Tennogoe pacuiuperue u cocamue.

Temnepatypa. Césa3p memnepamypvi co CKOpOCMbIO MENI0B020 OBUNCEHUS]
yacmuy.

Buytpennsas oHeprus. Crnocobvl  usmeHenus  GHYMpEHHel IHEPIUU:
menionepeoaua U cogepuienue  padomol. Buovr  mennonepeoauu:
MenI0npo8OOHOCHb, KOHBEKYUSL, U3TYYEHUE.
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KonuuectBo Temnotsl. Yoenvrnas mennoémxocme eewgecmaa. Tennoobmen u
menJio8oe pasHosecue. Ypasnenue meniogozo baniauca.

lInasnenue u omeepoesanue Kpucmaiiudeckux eewecms. Yoenvuas
mennoma naaenenus. Ilapoobpazoseanue u konoencayus. Hcenapenue (MC).
Kunenue. Yoenvnasa mennoma napoobpazosanus. 3asucumocms memnepamypwl
KUNneuust om ammocgeproeo oasnenus. Biasxcnocms 8030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opaHus.

Ipunyunsvr pabomvr mennosvix dsueameneu. KII/[ mennioozco osuecamers.
Tennosvie osucamenu u sauuma oxkpyxcarouei cpeovt (MC).

3axon coxpanenus u npespaweHus duepeuu 8 meniosvix npoyeccax (MC).

Jemoncmpayuu

1. HabGnronenne OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenue nuddysuu.

3. HabGnronenue siBjeHUi cMaunBaHUs U KallWJUISIPHBIX SIBJICHHM.

4. HaOmnronenue TenioBoro pacuimpeHus Ted.

5. W3meHeHue naBlieHHUs ra3a IpU HW3MEHEHUM O00bEMA M HarpeBaHUU
WIN OXJIAKJIEHUU.

6. [IpaBuna naMepeHus: TeMIepaTyphl.

7. Bunbl Teronepenaym.

8. OxJaxx/ieHue Tpu COBEPUICHUH PabOTHI.

9 HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU CUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaGmroneHue KUmeHusI.

12. HaGmroeHne moCTOSHCTBA TEMIIEPATYPhI MPH IUIABICHUH.
13. Mopaenau TemIOBEIX JIBUTATEIICH.

Jlabopamopnuie padbomul u onvimol

I. OnpiTel 1O  OOHApYXKEHUIO  JEHUCTBUA CHJI  MOJIEKYJSIPHOTO
MIPUTSHKEHUS (2/1€eKMPOHHAA 0eMOHCMPAUUSL).

2. OMnBITEI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Caxapa.

3. OnbIThl 0 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH
Y TBEPABIX TEIL.

4. Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIposepka eunome3wvl MUHEUHOU 3A8UCUMOCMU OJIUHbL CINOIOUKA
HCUOKOCIU 8 MEPMOMEMPUYECKOU mpYOKe Om meMnepamypul.

7. HaGnronenne m3MeHEHUS BHYTPEHHEH HSHEPruv Tella B pe3yJbTaTe
TerIonepeayr U paboThl BHEITHUX CHJL.

8. HccnenoBanue siBIEHUS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHON U
ropsiueu BOJIBI.

9. Onpedenenue Koauuecmea meniomsl, MNOJNYYEHHO20 000U NpU

menjiooobmene ¢ Hazpemovim MemaiiudeCKum L}M]ZMHOPOM.
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10. HccnenoBaHue mpouecca UCIapeHusl.
11. OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYXa.
12.  Onpedenenue yoenvHou meniomol niasieHus 1vod.

Pa3znes 7. JiekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

Onexmpusayusi mea. J[Ba poja sNEKTpUUYECKUX 3apsaoB. B3zanmonelicTBue
3apsKEHHBIX TEJl.

Dnektpuyeckoe mnone. [lpunyun cynepnosuyuu sneKmpuyeckux nonei (Ha
Ka4eCmeeHHOM YPOGHe).

Hocumenu anexmpuueckux 3apsaoos. InemeHmapHsiii 31eKmpuyeckutl 3apsio.
Cmpoenue amoma. 1IpOBOIHMKA W  AUDNEKTPUKH. 3aKOH  COXPaHEHHUS
AIIEKTPUYECKOrO0 3apsija.

DNeKTpuYecKud TOK. Ycnosus cywecmeosanus 31eKmpu4yecKko2o moKd.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUuyecKuil moK 6 HCUOKOCMIX U 2a3ax.

PaGota u MONIIHOCTH AIEKTPUUYECKOTO TOKa. 3axon [[coyna—/lenya.
Onekmpuueckue yenu u nompeodumenu IIeKMPUYECKOU OSHepeUuu 8 Oblmy.
Onektpuueckas uenb. Cuiia Toka. DIIEKTpudeckoe HanpshkeHne. COpOTUBIIEHNE
MPOBOJIHUKA. YOoenvHoe conpomusnenue gewecmaa. 3akon OMa Jyisi y4acTKa L.
[locnenoBaTenpHOE M MapaJUIEIbHOE COEIMHEHUE NPOBOJHHUKOB. Kopomkoe
3aMbIKaHue.

[TocrosiHHbIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
Maenumnoe none. Maenumnoe none 3emau u e2o 3Hauenue OJisl HcU3HU Ha 3emie.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 6 meXHUKe. /lelicmeue MAacHUMHO20 NOAAd HA NPOBOOHUK C
MOKOM. Onexmpoosueamerns HOCMOSAHHO20 moxa. HUcnonvzosanue
an1eKmpooguzameneti 8 MexXHU4eCKux yCmpoucmeax u Ha mpaicnopme.

Onvimuer  @apaoes. Aenenue anekmpomacHumuou uHOykyuu. Ilpasuno
Jenya. Onexmpocenepamop. Cnocobvl noayueHus I1eKmpudeckol OdHepul.
DJIEKTPOCTAHIIMN HAa BO3OOHOBJISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DneKTpu3aius Tel.

2. JIBa pojia 3JIEKTPUYECKUX 3apsS0B M B3aUMOJICHCTBHUE 3apsiKEHHBIX
TeJ.

3. YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

4. DNeKTpocTaTHIeCcKast HHAYKIHUS.

5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

6. [IpoBOAHUKY U TUDJICKTPUKH.

7. MonenupoBaHue CHIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.

8. W cTOYHMKY TOCTOSIHHOTO TOKA.

9.  [lelcTBUS 3NEKTPUYECKOTO TOKA.

10.  DneKkTpuyecKui TOK B KUIKOCTH.
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11. T'a3o0BbIl pa3psn.

12. H3mepeHune Cuibl TOKa aMIIEPMETPOM.

13. HM3mepeHne dIeKTpUUECKOTO HANIPSKEHUS BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTUBIICHUN.

15. B3aumojeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MopaennupoBaHue HEBO3MOKHOCTH PA3AEIEHUS MMOJOCOB MarHUTa.

17. MopaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

18.  OmpbIT Dpcrena.

19. MarnutHoe 1mosie Toka. DJIEKTPOMArHHuT.

20. JleiicTBHE MAarHUTHOTO MOJS HA TPOBOJAHUK C TOKOM.

21. DnekTpoaBUraresib HOCTOSSHHOTO TOKA.

22. HccnemoBanue SIBICHHS SIEKTPOMArHUTHOW UHIYKIIUH.

23.  Omnerter Papajes.

24. 3aBHCHMOCTb HAINPABJICHUS HHAYKLIMOHHOTO TOKa OT YCJIOBUU €T0
BO3HUKHOBEHHUS.

25. DnexkTporeHepaTrop NOCTOSHHOTO TOKa.

Jlabopamopnwie padbomul u onvimol

1. OneITel 1O HAOTIONEHUIO SJIEKTPU3ANMHM TEJ HWHAYKIUEH W TIpH
CONPUKOCHOBEHHH.

2. HccnenoBanue AEUCTBUS SIEKTPUUYECKOTO IMOJS HA IMPOBOJHUKU U
JTUDJIEKTPUKHU.

3. COopka u npoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.

4 W3mepenune u peryampoBaHue CUITbI TOKA.

5. N3mepenune u peryanpoBaHue HAMPSHKEHUS.

6.  Hccneoosanue 3asucumocmu cuibl mokd, UOywe2o yepes pe3ucmop,
Om CONPOMUBIEHUS PE3UCMOPA U HANPANCEHUS] HA Pe3UCTOpe.

7. Onvimel,  OeMOHCmMpupylOwue  3d8UCUMOCTb  IJIEKMPUUECKO20
CONpOMUBIEHUsL NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEePedYHO20 Ce4eHusi U
mamepuana.

8. lIposepxa npasuna cnodrcenuss HanpsHCeHUl npu NOCae008amelbHOM
COeOUHeHUU 08YX Pe3UCOPO8.

9. Ilposepka npasuna 0na cunbl MmoKa npu NApaIIeIbHOM COeOUHEHUU
Dpe3Ucmopos.

10. Omnpenenenue pabOThl BJISKTPUUECKOTO TOKa, HIYIIETO depes
pe3ucTop.

11. OmnpeneneHue MOIIHOCTH BJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, MAYILIETO Yepe3 JIAMIIOUKY,
OT HaIIpsLKEHUS Ha HEH.

13.  Onpeodenenue KII/[ nacpesamernsi.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
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15. H3ydyeHwe MarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB MpU HX
00BEIUHEHUH U PA3JICIICHUN.

16. HccinenoBaHue JAEUCTBUS DIIEKTPUYECKONO TOKA HA MAarHUTHYIO
CTpEJIKY.

17.  OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTYILIKU C TOKOM U MarHuTa OT CHJIbI TOKAa U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yuyeHue neiCTBUSI MAarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.

19.  KoncmpyuposaHnue u uzyueHue pabomul 31eKmpoo8U2ames.

20. HUsmepenue KIIJI anexkTpoaBUTraTeIbHON YCTAaHOBKH.

21.  OneITel MO UCCIEAOBAHUIO SIBIICHUS SJEKTPOMArHUTHOW HWHIYKIIUU:
UCCIIEIOBAaHNE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznesn 8. Mexanuveckue siBJIeHUSA

Mexannueckoe JBHkeHUE. MarepuanbHas Touka. (CucrtemMa oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBuxkeHue. Hepasnomepnoe npsamonuneunoe osudicenue. CpelHss U MeHOGEHHAs
CKOpOCMb mea Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenne. PasHoyckopennoe npsamonunetnoe osudxcerue. CBOOOAHOE
nagenue. Onvimol [ anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBoiii 3akoH HproTona. Bropoir 3akoH Herorona. Tperuin 3akoH
Herorona. llpunyun cynepnosuyuu cuJ.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpeunus: cuia mpeHusi CKOIbICEHUs,
CUNIA MpeHUsl NOKOs1, Opy2ue UObl MPeHUsL.

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO
naneHus. /Jleuscenue naanem e6oxkpye Conuya (MC). Ilepsas kocmuueckas
ckopocmyo. Hesecomocmsb u nepezpysKu.

PaBHOBecue MarepuanbHOW TOYKU. AOcomomHo meépooe meno. Pasnosecue
meeépoo2o mena ¢ 3aKpeniéHHou ocvilo epaujeHus. MoMeHT cuibl. [Jenmp
msoicecmu.

Nmnynsce tena. Uzmenenue umnynovca. Mmnyiovc cunvl. 3aKOH COXpPaHEHUS
umnyibca. Peaktunoe asuxenue (MC).

Mexannueckass paboTa U MOUIHOCTh. PaboTa cuil TSKECTH, ynpyeocmu,
mpenus. Cea3b onepeuu u pabomsi. IloTeHMaIbHAS SHEPTUS Tea, TOJAHIATOrO HAJl
IIOBEPXHOCTBIO  3eMiM. [lomenyuanvHas  3Hepausi — Cocamou  NpPYICUHbL.
Kunernueckas sueprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTHUU.

JHemoncmpayuu

1. Habnronenne MexaHM4eCcKoro JBIKCHUSI Tella OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.
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2. CpaBHeHHE TIyTE€ U TPAEKTOPHI JABUKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

3. W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

4.  HccnenoBaHre MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHS.

5. HabOnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

6.  HaOmroneHue MeXaHMYECKUX SIBJICHUH, MPOUCXOISALIMX B CUCTEME

orcuéra «Temexxkkay mpu €€ paBHOMEPHOM U YCKOPCHHOM JIBHOKCHHH
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

7.  3aBHCHMMOCTb YCKOPEHHMs TejJa OT MacChl Tela MU ACUCTBYIOLIEH Ha
HETO CHUJIBI.

8.  HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJEHCTBUU TEII.

9 M3meHenue Beca Tesna Mpu yCKOPEHHOM JBHKCHUH.

10. Ilepemaya uMmIrynbca Ipy B3aUMOJECHCTBUH TEI.

11. TlpeoOpa3oBaHus YHEPTUU MTPU B3AUMOJEHCTBUU TET.

12.  CoxpaHeHne UMITyJIbCAa IPU HEYTIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHue uMIyJibca Mpu adCOIOTHO YIIPYTrOM B3aUMO/ICHCTBUH.

14. HaGmroneHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHue MEXaHMYECKOUN 3HEPTHH MPU CBOOOTHOM MaJCHHH.

16. CoxpaHeHue MEXaHMYECKOW SHEPrHMHM IpU JBWXKCHUM Telld II0J
JEHUCTBUEM IPYKUHBI.

Jlabopamophuie padbomul u onvimol

1.  Koncmpyupoeanue mpakma 01a  pa3eoHa U  OalbHeUuule2o
PABHOMEPHO20 OBUINCEHUS WLAPUKA UTU TNENEHCKU.

2. Omnpenenenre cpeiHeld CKOPOCTU CKOJIbKEHUsI OpyCcKa WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. Onpenenenue yCKOPEHHUs Tena NPU PaBHOYCKOPEHHOM JBHKEHHUM 10
HAKJIOHHOU IUTOCKOCTH.

4. Hccnenoanue 3aBUCHMOCTH  IIyTH OT  BpPEMEHUM  MpH
PaBHOYCKOPEHHOM JBUXEHUU 0€3 HaYaJIbHOM CKOPOCTH.

5. IIpogepkra cunomesvi: eciu npu pagHOYCKOPEHHOM OUICEHUU 0Oe3

HAYAlIbHOU CKopocmu nymu OMHOCAMCA KdAK pﬂ() HEeUeéMmHbIX uuceul, mo
coomeemcemseayrouiue nPpomMeNCYmKu 6pemeru 0OUHAKOBYL.

6.  HccrnemoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

7. Omnpenenenue kodhGUIIMEHTa TPEHUST CKOTBKCHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

0. Omnpenenenne pabOThI CUIIBI TPEHUS TPH PABHOMEPHOM JIBHKCHHH

TeJa MO TOPU30HTAIBLHOM MMOBEPXHOCTH.

10. Omnpenenenve pabOThl CWIBI YOPYrOCTH TMpU TMOABEME TIpy3a
C MCTOJIb30BaHUEM HEMOJIBUKHOTO U TOJIBH>KHOTO OJIOKOB.

11. M3yudeHue 3aKOHA COXPAHEHHS YHEPTUH.



© MAOY I'umuazust Ne 86. Pagouasi nporpamma yueoHoro npeamera « @usuka. 7-9 kiaccbn»

Paznen 9. Mexanuveckue Kojae0aHUs U BOJIHBI

Konebarenbnoe naBmkenne. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHUM:
NEpPUOJl, 4YacToTa, AMIUIATYyAA. Mamemamuueckuii u NPYHCUHHBIU MASAMHUKU.
lIpespawenue snepeuu npu Ko1edamenrbHOM O8UNCEHUU.

3aryxatomue koneOanus. BeiHyX1eHHbIEe KoJeOanus. PezoHaHc.

Mexanuueckue BoJHBL. CBONCTBa MEXaHWYECKUX BOJH. [IpodonbHule u
nonepeyHvie B0JHbL. J[IUHa B0IHLI U CKOPOCMb €€  pPACNpOCMPAHEHUS.
Mexanuueckue 6onbl 6 meépoom meie, ceticmuyeckue 80uwl (MC).

3ByK. I pomkocms 38yka u evicoma mona. Ompadicenue 38yka. Ungpaseyxk u
VIbMPA3BYK.

Jemoncmpayuu

1. HaOnronenue konebaHuil Ten MO JACHUCTBUEM CHJIIBI TSKECTU U CUIIBI
YIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.

4. PacnpocTpaneHnne npooIbHBIX U MTOMEPEYHBIX BOJIH.

5. HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

6. AKyCTHYECKUHN PE30HAHC.

Jlabopamopnuie padbomul u onvimol

1. OmnpeneneHne 4YacToTbl M IMepuojia KoyeOaHUl MaTeMaTH4ecKoro
MasTHUKA.

2. Omnpenenenre 4aCTOTHI U IEPHO/Ia KOJICOAHHUM Py KMHHOTO MasiTHUKA
(3/1eKMpPOHHAA 0eEMOHCIMPAYUsL).

3. HccnenoBaHue 3aBUCHMOCTH TNepUoAa KoyieOaHU MOJBEIIEHHOrO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanre 3aBUCHMOCTM Mepuoda KoJIEOAaHWH MPYKUHHOTO
MAasiITHUKA OT MACCHhI Tpy3a (2/1eKmPOHHAA 0eMOHCIMPAYUSL).

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJIeOaHU Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MaccChl Ipy3a.

6. OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh Tiepuojaa KoyieOaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

1. W3mepenne yCcKOpeHHs: CBOOOAHOTO TajeHUs  (2J1eKMPOHHAA
oemoHcmpayusi).

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHuTHOE  ToJie.  DJIEKTpOMarHuTHeie  BOJHBL.  Cgoiicmea
anexmpomacHumuvlx 60H. Lllkana snekmpomacHumuvlx 60H. Mcnonwvzosarnue
9NeKMPOMACHUMHBIX 8OJIH OJ1s1 COMOBOU CEA3U.

DJIeKTpOMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETa.

Jemoncmpauuu

I. CBOICTBA PEKTPOMATHUTHBIX BOJIH.
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2. BostHOBBIE CBOMCTBA CBETA.
4
Jlabopamopnwie padbomul u onvimol
1. WN3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C  IOMOIIBIO

MOOHMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJIEHUS

JlyueBass  mopgenb  cBeta.  McrouHuku — cBeta.  [IpamonuneuHoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlynol. OTpakeHHE CBeETA.
IInockoe 3epkano. 3akon ompadiceHus ceema.

[Ipenomnenue cBera. 3aKOH MpeNOMIEHUs cBeTa. [lonHoe eHympeHHee
ompadicenue ceema. Hcnonv3oganue NOAHO20 BHYMPEHHE20 OMPANCEHUs 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xox nydeit B juH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meneckona (MC). I'na3z kak onmuueckas cucmema. bnuzopykocmo u
0AIbHO30PKOCHIb.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onvimwi Hviomona. Cnoowcenue
CNeKmpanbHbIX YEEmo8.

Hemoncmpayuu

I. [IpssMonMHEWHOE pacIpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonyyenne wu300pakeHU B IJIOCKOM, BOTHYTOM U BBIIYKIOM
3epKajax.

4. [IpenomiieHue cBera.

5. OnTuyecKkuil CBETOBO/I.

6.  Xop iydeil B coOuparouieit JIMH3e.

1. XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

8. [Tonyuenne n300pakeHU ¢ TOMOIIIBIO JIUH3.

9. [Tpuniun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mogenp riaaza.

11. Pa3noxxenue 6€JI0ro cBeTa B CIIEKTP.

12.  TlonmyuyeHue Genoro CBeTa Mpu CIOKEHUU CBETA PA3HBIX LBETOB.
Jlabopamopnwie padbomul u onvimol

1. HccnenoBanre 3aBUCMMOCTH YIJIa OTPa)KEHUS CBETOBOTO Jy4a OT
yria najeHusl.

2. N3yyeHune xapakTEepUCTHK H300paKeHUS TMpeAMeTa B  IUIOCKOM
3epKaiie.

3. HccnenoBanre 3aBUCMMOCTH YIJIa TIPEJIOMIICHUS CBETOBOTO JIyda OT
yria najieHusl Ha TPaHULE «BO3AYX—CTEKIIO.

4. [TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. OnpeneneHue (GOKYCHOTO  PACCTOSTHUS W ONTUYECKOM  CHJIBI

coOuparonielt TUH3bI (2J1eKMPOHHAA 0EMOHCIPAYUSL).
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6. OnbITEl MO pPa3lIOKEHUIO OENOoro CBeTa B CHEKTP (21eKmpoHHAasA
oemoncmpauusi).
7. OmnBITHI 0 BOCTIPUATHUIO [BETA IPEIMETOB MPU WX HAOIIOJACHUU Yepe3

I[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJICHUSA

Onvimul Pesepghopoa n mianetapHas Mojienb aroMa. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTD. Anbgha-, bema- u camma-uznyuenus. CTpoeHUE aTOMHOTO
anpa. Hyknouwnas moodenb amomHnoz2o s0pa. H3zomonwi. PaduoakmusHvie
npespawenus. 1lepuoo norypacnada amomHwlix soep.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO M MaCcCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus saoep. Ucmounuku snepeuu Connya u 36é30 (MC).

AnepHas sHepreTuka. /[lericmeusi paouoaKmueHblX U3YYEHUU HA JHCUBbLE
opeanuzmol (MC).

Hemoncmpayuu
CHeKTpbl U3TyYCHHSI U TTOTJIOICHHUS.

CIeKTpbl pa3IMYHbBIX Ta30B.

CnekTp BoAopo/a.

HabGmronenue TpekoB B kamepe Bunibcona.

PaboTa cuérumka HOHU3UPYIONINX U3ITYUCHUH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOTYKTOB.
./Iaﬁopamopubte pabomul u onvimul

T N

1. Habnmoodenue cniowHbIX U TUHEUYAMbIX CHEKMPOS8 U3 UEHUSL.

2. HccenenoBanne TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMOZHOMY
nyTH (1o poTorpapusm) (2.1eKmponHas 0emoncmpayus).

3. N3mepenue paagnoakTUBHOTO (DOHA (91eKmpoHHan OemoHcmpayus).

IHoBTOpHUTE/IBLHO-00001AO NI MOAYIb

[ToBTOPUTEIIEHO-0000IIAFOIINI MOTYJIb TIPETHA3HAYCH JIJISl CHCTEMAaTHU3aINN
U 0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPHU U3YUEHUHU BCETO Kypca (HU3HUKH.

[Tpu u3ydeHnn TaHHOTO MOJYJIS PEaTU3yIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUUBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpPEIMETHBIX ~ IUTAHUPYEMBIX  pPE3yJbTaTOB  OOy4YeHHs, (opMHUpYeETCs
CCTECTBEHHO-HAy4YHasl TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCJICIOBAHMS
SIBIICHUH TPUPOJBI M TEXHHWKH, OBJIAJCHUC YMECHHSIMH OOBICHATH (DU3HUCCKUE
SBJICHHsI, TIPUMEHSS TIOJyYCHHBIC 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTAIbHBIC.
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[IpruHUIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOIO pas3feia peannus3yercs
3a CYET TOT0, YTO y4alIUECs BBIMIOJHSIOT 33JIJaHUsI, B KOTOPBIX UM IIPEJIaracTcs:

" Ha OCHOBE TOJYYCHHBIX 3HAHWM pACIO3HABaTh M HAYYHO OOBSCHATH
bu3nYecKre ABICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOMN KU3HU;

" HCHOJIB30BATh IIOJ  PYKOBOJACTBOM  II€arora  HAy4YHbIE  METOJbI
uccienoBanus (U3MYECKUX SIBICHUM, B TOM 4YHUCIE JUJIS MPOBEPKU TUIIOTE3 U
MOJIYYEHUS TEOPETUUECKUX BBHIBOJIOB;

" OOBSICHATH C OMOPOM Ha NUJAKTUYECKUN Marepual Mocie 0OCYXICHHS C
NearoroM Hay4Hble OCHOBbI HamOoOJee BaXHBIX JOCTHUKEHHN COBPEMEHHBIX
TEXHOJIOTUH, HapUMEp, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB
SHEPIUM HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHHSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxnas w3 Tem pmaHHOrO paszaena BKIKOYAET OAKCIEPUMEHTAIBHOE
UCCJIEIOBAHUE 00OOUIAIOMIEro XapakTepa HAa YCMOTPEHHE IeJarora U IpH €ro
noMonu. Pasnen 3aBepmiaercss NpOBEACHUEM JIMArHOCTUYECKOW M OLICHOYHOU
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O IIPEJIMETA
«OU31UKA» HA YPOBHE OCHOBHOI'O OBIIETI'O ObPA3OBAHNA

B uenom pesynbrathl ocBoeHus oOyuaronumucs ¢ 3[1P yuebHoro npeamera
«Duzuka» JOJKHBI COBMAAaTh C pesyiabTaTamu DeaepanbHOM  paboueit
pOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

Haunbosee 3HauMMBbIMU SBJISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbrare wu3yueHus (GU3MKA Ha YpPOBHE OCHOBHOIO OOILETO
oOpa3zoBanus y oOyuatomerocss ¢ 3I[IP Oynyr cdopmupoBaHbl clieayromme
JIMYHOCTHBIE PE3yJIbTaThl B YACTH:

) maTpuOTHYECKOTO BOCIIUTAHUS:

MPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSIM POCCUNUCKHX YUEHBIX-(DU3UKOB,

2) rpa’XJaHCKOTO U JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYKJIEHUM 0OII€CTBEHHO-3HAYMMBbIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUN
busuKy;

OCO3HAHHME BAXHOCTH MOPAJIbHO-ITUYECKUX MPUHIMIIOB B JIESITEILHOCTH
Y4EHOTO;

3) ACTETUYECKOTO BOCIIUTAHUS:
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BOCHPUATHE SCTETUUYECKUX KadecTB (pU3MUECKOW HAayKu: €€ rapMOHUYHOTO
MOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYyYHOT'O MO3HAHUA:

OCO3HaHWE IEHHOCTH (U3MUECKON HAyKH KakK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXXHEWILIEW COCTABIISIOLIEH
KYJbTYpBHI,

pa3BUTHE Hay4YHOW JIO003HATEIbHOCTH, MHTEpPECA K HCCIIEN0BATENbCKOU
NESATEIbHOCTH;

5) GopMupoBaHUs KyIbTYpPbl 30POBbSI M SMOLIMOHAIBHOTO OJIArOIIOIYYHsL:

OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTH IIPaBUJ OE30MACHOTO IIOBEIECHUS Ha
TpaHCIOpPTE, Ha J0pOrax, C JJIEKTPUYECKUM U TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAIIHUX yCIIOBUSX;

c()OpPMUPOBAHHOCTh HaBbIKA PEQIIEKCUU, MPU3HAHHE CBOEr0 IIpaBa Ha
OLIMOKY M TaKOTO € MpaBa y APYyroro YelaoBeKa;

6) TPy10BOTO BOCITUTAHHS:

7) aKTMBHOE Y4YacCTHE€ B PEIICHHM MPAKTHYECKUX 337ad (B paMKaxX CEMbH,
o0pa30BaTeNbHON  OpraHu3ali, HACEJIEHHOTO IYHKTa, POJHOIO  Kpas)
TEXHOJIOTMYECKONM M COLMAaIbHOM HANpaBIE€HHOCTH, TPEOYIOIUX B TOM YHCIIE U
($u3nueCKUX 3HAHUIA;

MHTEpEC K NPAKTUUECKOMY U3YUEHHIO PO EeCcCHil, CBSI3aHHBIX C (PU3UKOIL;

8) 3KOJIOTUYECKOTO BOCITUTAHMSL:

OpUEHTalMsI Ha MPUMEHEHHE (U3NYECKUX 3HAHUU I pelleHus 3ajad B
o0nacTh OKpyKawlled cpeabl, IUIaHUPOBaHUS IOCTYNKOB M OLIGHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH Cpebl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX MpoOJieM U MyTel ux
pElLIeHHUS;

9) ajmanTanuMyM K WM3MEHSIONIMMCS YCIOBUSAM COLMAIBHON M TPUPOIHOU
Cpelbl:

MOTPEOHOCTh BO B3aUMOJEHCTBUM TNPHU BBINOJHEHUU MCCIEIOBAHUNA H
MPOEKTOB (PU3NYECKON HAMIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

NOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO
NESATEIbHOCTb;

noTpeOHOCTh B (OPMUPOBAHMHM HOBBIX 3HAHWM, B TOM  YHUCJE
bopMynupoBaTh UIEH, MOHITHS, TUIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

Oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B
00nacTH GU3HKHY;

IUTAHUPOBAHUE CBOETO PA3BUTHS B NPHUOOPETEHUM HOBBIX (PU3MUYECKHUX
3HAHMU;

CTPEMJICHHE aHAJU3UPOBATh U BBISBJIATH B3AMMOCBSI3U MPUPObI, 00IECTBA
Y SKOHOMHKH, B TOM YHKCJIE C UCTIOJIb30BAHUEM (PU3NYECKUX 3HAHMIA;
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OLICHKA CBOUX JEWCTBUU C YYETOM BIUSHMS HA OKPYKAIOLIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TIOCTIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

Osnadenue YHUBEPCANbHBIMU yueoHvIMU nO3HaeamebHbIMU
oelicmeuamu:

1) 6a30BBIE JIOTUYECKHE ICUCTBUS:

BBISIBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(siBNIEHU );

yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PUKAINKM, OCHOBAHHS IS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU M MPOTHUBOPEYHUSI B pacCMaTpuUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU M3YyYCHUU (HU3HUECKUX
SIBJICHMM U TPOIIECCOB, MPOBOAUTH BBIBOJBI C UCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOUEHHM, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(buU3MYEeCKUX BEIMYUH, TPU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIS;

BBIOMpPATHh C€MOCOO penieHuss y4dyeOHoW (u3nyeckod 3anayu (CpaBHEHHE
HECKOJBKMX BapHAHTOB pEIICHHS, BHIOOpP HamboJiee MOIXOAMIETO C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPUEB) TIOT PYKOBOJICTBOM YUUTEIIS.

2) 6a30BBIC HCCIIEIOBATEILCKUE ICUCTBHS:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh 110 IUIAHY OIBIT, HECJOXKHBIM (HU3UYECKUN HSKCIICPUMEHT,
HEOOJIbIIIOE HCCleIoOBaHUE (DU3UYECKOTO SBJICHUS, NPU HEOOXOIUMOCTH MO/
PYKOBOJICTBOM YUHTEJIS;

dbopmynupoBaTh OO0OOIIEHUS W BBIBOABLI IO PE3yjibTaTaM IPOBEIEHHOTO
HAOJIOICHUS, OTIBITA, UCCIIEJIOBAHUS C OMOPOI Ha TIJIaH/aITOPUTM.

3) pabora ¢ unpopmarimeii:

NPUMEHSTh Pa3IUYHbIe METObl, MHCTPYMEHTBI U 3alPOChl TIPH TIOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C YUYETOM MPEJIOKEHHON yueOHOU (pusndeckoit
3aJ1ayu, MPHU HEOOXOAMMOCTH O] PyKOBOJACTBOM YUUTEIS,;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh WH(OOPMAITUIO Pa3IMYHBIX BHJIOB U
dbopm npeacTaBiIeHuUS,

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHMabHYIO  (opMy  mpeacTaBiIeHUS
uHOpPMAIIMU W WILIIOCTPUPOBATh pPEIIaeMbIe 3aJaddl HECJIOKHBIMH CXEMaMH,
quarpaMMamMH, WHOW Trpadukod M HMX KOMOWHAIMSAMH, TI0J] PYKOBOJCTBOM
YUUTEIIA.

Osnadenue  yHUBEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) obmeHue:

B X0JI¢ OOCYXJeHusi ydyeOHOTO MaTepuayia, Pe3yJbTaToB Ja0OpPATOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbI W
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BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
0aroxenaTeaIbHOCTH OOIICHUS;

CONOCTABIIATh CBOM CYKJEHUS C CYKJICHUSIMH APYIMX YYACTHUKOB JHAJIOTA,
OOHapyXHBaTh PA3IUUUE U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

nyOJUYHO MPEACTABIATh PE3YJIbTAThl BHIIOJHEHHOTO (PU3NYECKOTrO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOCKTA).

2) cCOBMECTHasl IeSITEIBHOCTD (COTPYIHUYECTBO):

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHONW U WHIUBUYAIHLHOM
paboThI U PEIICHUH KOHKPETHOU (pr3nyecKoi mpooiembl;

OPUHUMATH LIEJIM COBMECTHOM JEeSTEIbHOCTH, OPTaHU30BBIBAThH ACHCTBUSA 110
e€ JOCTWKEHUIO: PpaCIpEeNessTh pPOJU, OOCYXKIaTh MPOLECCHl M PE3YyJbTaTh
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKUX YEIOBEK;

BBIIIOJIHATh CBOKO 4acTh palOOThI, JOCTHras KaueCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAamNpaBJEHUIO U KOOPAMHUPYS CBOU JACHCTBHUS C APYTUMU YICHAMHU
KOMaH/IbI,

OLICHMBATh KAa4yeCTBO CBOEro BKJIaJa B OOMIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENIBbHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

Osnadenue yHugepcantbHbIMU y4eOHbIMU PE2YIAMUCHBIMU OClICHBUAMUL:

1) camoopranu3zanus:

BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOTUX st
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  MOJXOJAX  MPHUHATUS  PEIICHUN
(MHIMBUAYATIbHOE, IPUHSATHE PEIICHUS B TPYMIIE, MPUHATAE PEIICHUHN TPYIIOoNn );

COCTABJISITh ~ AJITOPUTM  pelIeHUs (PU3MYECKON 3aJaud Wiad  IUIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
1OJ1 PyKOBOJICTBOM YUHTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OILIGHKY CHUTyalluM W Tpejaratb IulaH €€ W3MEHEHHUs, IpHu
HEO0OXOMMOCTH MO/ PYKOBOJICTBOM YUMTEJIS;

OOBACHATH  NPUYMHBI  JIOCTHOKEHHUS  (HEJOCTHIKEHHS)  pe3yJbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

OIICHHBATh COOTBETCTBHUE PE3yJIbTaTa IEJIH U YCIOBUSIM.

3) SMOIMOHAJIbHBIN MHTEIIJICKT:

CTaBUTH ceOs1 Ha MECTO JAPYroro 4eJOBEKa B XO0JI€ CIopa WM JUCKYCCHHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

4) npuHsATHE Ce0S U IPYTUX:

OpU3HABATH CBOE MPABO HA OIMIMOKY MPHU pelIeHUH (GU3HUUECKUX 3a]a4 WIH B
YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.
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ITPEAMETHBIE PE3YJ/IBTATDBI

TpeGoBanuss K mnNpeAMEeTHHIM Ppe3yJabTATaM OCBOEHHS Y4eOHOrO
npeamera «@usnka», pacnpeaejeHHble 0 roJaM 00y4eHUs

Pesynbpratel 1o rogam (GopMyIupYIOTCS MO MPUHIUITY TOOABICHUS HOBBIX
pe3ynbTaToB OT Toja K Troay (pe3ysbTaTbl OYEPEeIHOro roja MO yMOJYaHHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIIYIINX JIET).

7 KUIIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI —OTpaXkaThb
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMU Ha 0a30BOM YpOBHE:
bu3NYecKrue U XUMUYECKUE SBJICHUSI, HAOIIOICHUE, YKCIIEPUMEHT, MOJICTIb,
TUTIOTE3a; CAWHMIBI (U3UYECKUX BEIIMYWH; aTOM, MOJICKYJa, arperaTHbhIe
COCTOSIHUSI BelecTBa (TBEPIOE, KUAKOE, ra3000pa3HOE); MEXaHUYECKOE
JBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHS,
paBHOJEUCTBYyIOIAss  cuil, jAedopmanus  (ynopyras, IUIacTHUECKas),
HEBECOMOCTh, COOOMIAIOIIMECS COCYJbl, C OMNOPON Ha JAUIAKTHYECKUUN
MaTepual

— pasznuuath ABieHus (Auddys3us; TEMIOBOE ABUKEHUE YaCTHI] BEIECTBA;
paBHOMEpPHOE  JBW)KCHHE;  HEPAaBHOMEPHOE  JIBH)KCHHE;  WHEPIUS;
B3aUMOJICUCTBUE TEJ; pasHogecue MmMEEPObIX Mmel C 3aAKPEenieéHHOU OCbio
spawjeHus; iepeaada qaBieHUs TBEPABIMH TEJIaMU, YKHIKOCTSIMHU U Ta3aMu;
atMoc(epHOe J[JaBJIeHWE; IUTABaHWE TEJ;, MPEBPALICHUS MEXaHUYECKOU
DHEPTUN) TIO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOTUX TaHHOE dusnueckoe SBJICHUE, nociJie
MIPEABAPUTEILHOTO 00CYKICHHUS C IIE1arorom;

— pacro3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3UYECKUX  SBJICHUU B
OKpYXaIollleM MHpEe, B TOM 4YHCIE (PHU3NYECKUE SIBICHHUS B MPHUPOJE:
IpPUMEPHI JIBMKEHHUSI C PaA3IMYHBIMH CKOPOCTSIMH B >KMBOM U HEXUBOU
npupoje; ACHCTBUE CUIIBI TPEHUS B TPHUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NTaBJICHUS HA JKMBOW OPTraHW3M; IUIAaBaHHWE PbIO;, pblYard B
TEJIC YeJOBEKa; NP ATOM IEePEBOANTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO,
BBIICIIATh CYIIECTBEHHBIC CBOWCTBA/MPU3HAKA (HU3UYECCKUX SIBICHHHA C
MOMOILBIO MEe1arora;

— OIMCHIBATh M3yYEHHBIC CBOWCTBA TeNl W (PU3WYCCKHUE SIBICHHS, WCIOJB3YS
dbu3ndeckue BeIMYUHBI (Macca, 00hEM, TIIOTHOCTh BEIIECTBA, BPEMsl, MyTh,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YNPYTOCTH, CHUJIa TSDKECTH, BEC Tea,
CWJIa TPEHHUs, JaBjeHUe (TBEPAOTO Tema, KUIAKOCTH, Ta3a), BEITAIKHUBAIOIIAS
CWJIa, MEXaHW4eckas paboTa, MOIIHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI,
KO(Q(PUIIMEHT TOJIE3HOTO JIEWCTBHS MEXAHW3MOB, KHHETHUYECKash U
MOTEHIMAIbHASL YHEPTUS) C OMOPOM Ha CXEeMy; IIPHU OMHCAHUHU PACKPHIBATh
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(bU3UYECKUI CMBICIT UCTIONB3YEMBIX BEIMYWH, UX 0003HAYCHUS U CTUHUIIBI
GU3MYECKUX BEIMYUH, HAX00UMb QOPMYIbl, C8A3bleaAowUe  OAHHYI0
Qusuueckyro GeruuuUHy ¢ OpyeUMU BEIUYUHAMY, CMPOUMb 2paguxu
USVYEHHBIX — 3a8ucuMocmell  Qu3udeckux eeiuyuH C  OMOpPOH  HA
JTAJTAKTUYECKUI MaTepuan,

XapaKTepu3oBaTh CBOMCTBAa Tei, (U3MYECKUEe SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHMsI CUJ (BIIOJIb OJHOM TMpsMOM), 3axkon [yka,
3axon llackans, 3axon Apxumeoda, npasuio pasHosecus pviuaea (010Ka),
«30710moe npasuioy» Mexanuxku, 3aKOH COXpaHEHUsI MEXaHUYECKOU HEPruHu;
IpU 3TOM JaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3ANUCHLIBAMb €20
mamemamuyeckoe — @vlpadicenue  Nnoo - pYKoGOOCMEOM  nedazoz2a  C
oocysicoeHuem niana pabomel,

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOLIECCHl U CBOMCTBA TEJI, B TOM UUCIIE U
B KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: IMpHu
MOMOIIM TIeJlarora BBISBJIATh MPUYUHHO-CJIC/ICTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHHE U3 |—2 JOTMYECKUX IIaroB € OMOpod Ha 1—2 M3y4YEHHBIX
CBOMCTBa (PU3UYECKUX SIBJICHUM, PU3NYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;
peraTh TUIIOBbIE pacu€THBIE 3a/1a4d B 11€MCTBUE C OMOPON HA AJITOPUTM,
IpEeABaPUTEIHLHO pa300paHHBIN COBMECTHO C ME€1aroroM, UCHOJb3ys 3aKOHbI
u (opMyJbl, CBs3bIBarolIMe (PU3MUECKUE BEIUYHMHBI: Ha OCHOBE aHAlIM3a
YCIIOBUSI 3aJ]a4uM 3aIllMChIBaTh KPAaTKOE YCJIOBHE, MOACTABIATh (DU3NUECKUE
BETMYMHBI B (POPMYJIBI M TIPOBOJIUTH PACYEThl, HAXOAWTH CIPABOYHBIC
JlaHHbIEC, HEOOXOAMMBIE IJI PEIICHUS 3a]ay, OLEHUBATH PEATMCTUYHOCTH
MOJIy4YeHHOU (PU3NYECKON BETUUHNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMpPU TOMOIIU
(bU3HMYECKUX METOOB IOCIE MPEABAPUTEIILHOTO O0CYXKACHUS C MEaroroMm;
P TIOMOIIIM Te1arora B ONMUCAaHUU MCCIIEIOBAHUS BBIJEIATH MPOBEPSIEMOE
NpeanosoxkeHue (TUMOTE3y), C ONOpOM Ha AUJAKTHYECKU MaTepuan
pas3inyaTth WU WHTEPIPETUPOBATH MOITYUYEHHBIA PE3yibTaT, HAXOJIUTh MOCTE
00CYXJIeHHsI C MEeJaroromM OIMOKH B XOJE OMbITa, JeiaTh BBIBOABI MO €ro
pe3ynbTaram;

yMETb HaXOJIUTh C UCIOJIb30BaHUEM HIU(PPOBBLIX 00pPa30BaATEIBHBIX PECYPCOB
OTBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUN WU (DU3UYECKUX CBOMCTB
Ten: hopMyIupoBaTh MPOBEPSIEMbIC MPEIOJIOKEHHUS, COOUPATh YCTAaHOBKY
U3 MPEJUIOKEHHOTO 00OPYIOBaHMS C OMOPOM Ha CXEeMy, 3aIlMChIBATh XOJI
orbITa U (OPMYITHPOBATH BHIBOJIBI IO PYKOBOJCTBOM II€/Iarora;

BBITIOJIHATh TPSIMBIE HW3MEPEHUSI PACCTOSIHUSI, BPEMEHM, MAacChl Tela,
00bEMa, CHIIBI U TEMIEPATYPhI C UCIIOIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpPOB C OMOpPOM HaA aJIrOPUTM; 3alUChiBaTh MOKa3aHUA MPUOOPOB
C YYETOM 3aJaHHOM a0COJIFOTHOU MOTPEUTHOCTH U3MEPEHHUI;

MPOBOJUTH COBMECTHO C MEAAroroM HCCIEI0BAHUE 3aBUCUMOCTH OJHOMU
(bu3MYeCcKON BEIUYHMHBI OT JPYTOM C UCTIOJI30BAaHUEM IPSMBIX HU3MEpPEHUMN
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(3aBHCHMOCTH ITyTH PaBHOMEPHO JABWKYIIETOCS TEJIa OT BPEMEHH JIBIKCHHS
TENA; CUlbl MPeHUs CKOIbICEeHUs Om eeca meid, Kaiecmea oOpadbomku
nogepxHocmet men U HE3ABUCUMOCMU CUTbl MPEHUs Om Naowaou
CONPUKOCHOBEHUsL Me; CUIbl YNpyeoCmu Om  VOIUHEHUS NPYICUHDL,
8LIMANKUBAIOWE CUbL OM 00BEMA NOSPYIHCEHHOU UYacmu mead U Om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NIYOUHDL, HA KOMOPYIO NOSPYHCEHO MeNo, YCI06ULl NIABAHUS mel, YCI08Ull
pasHosecus pviuaza u 610K08); O] PyKOBOJICTBOM I€/1arora y4acTBOBAaTh B
IJIAaHUPOBAHUM YUEOHOIO UCCIIEOBaHUs, COOUPATh YCTAHOBKY U BBINIOIHSIThH
U3MEpPEHUsl, CJIeAys MpeJIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTAThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJE MPEAJIOKEHHBIX
Tabnui 1 rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJbTaTaM UCCIEIOBAHMS;
MPOBOJUTh KOCBEHHBIC W3MEpPCHHUSI (OU3UYECKUX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUJIKOCTH M TBEPAOTO TEJNa; CHUJIa TPCHUS CKOIBKCHHUS; TaBJICHUE
BO3MIyXa; BBITAIKUBAIOMIAS CHJIA, JCHCTBYIOIas Ha TMOTPYyXEHHOE B
KUIKOCTh  TeN0;  KOA(P(GUIMUEHT  TMOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJEAys NPENJIOKECHHOW HWHCTPYKIMU; TIPU BBINOJIHEHUU
U3MEpPEHU MOJ] PYKOBOJCTBOM Tiefarora coOuparh 3KCIEPUMEHTATBHYIO
YCTaHOBKY M BBIUUCIISITH 3HAUEHUE NCKOMOW BETUYNHBIL;

COOJII0/IaTh MpaBUia TEXHUKU OE30MacCHOCTU MpU paboTe ¢ J1adopaTOPHBIM
000pyIOBaHUEM TIOCIIE MPEABAPUTEIHHOTO OOCYKICHHS C MEAarorom;
COTIOCTAaBIISATh TPUHITUIIBI JEHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETP, JUHAMOMETp, COOOIIAIONIUECs COCYIbl, OapomeTp,
phIuar, MOJIBUKHBIN U HEMOJIBIXKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTh C OTIOPOi
Ha JUJAKTUYECKUA MaTepUal;

XapaKTEepU30BaTh  MPUHIMIBI  JEUCTBUS ~ HM3YYEHHBIX  MPUOOPOB
U TEXHHYECKUX YCTPONCTB TIOCIE TPEIBAPUTEIBLHOTO OOCYXKIEHUS C
MearoroM ¢ OMOpOM Ha WX OMUCaHWsA (B TOM YHCHE: TOIIIMITHUKH,
YCTPOKCTBO BOJOIPOBO/IA, THIPABINYECKUIN MTPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apEOMETP), UCTIOIB3YS 3HAHUSI O CBOMCTBAX (DU3UUECKUX
SIBJICHUIA 1 HEOOXOAMMbIe (PU3NIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;
MPUBOJIUTH TIPUMEPHI / HAXOIUTh HH(POPMAITHIO O PUMEpaxX MPaKTHIECKOTO
UCIIOJIb30BaHUSl  (PU3WYECKUX 3HAHUM B TMOBCEAHEBHOW JKU3HU IS
oOecrieueHusi 0e30mMacHOCTH TpU  OOpalieHuu C  [pudbopamMu |
TEXHUYECKUMHU YCTPONUCTBAMM, COXPAHEHHUS 370POBBS U COOIIIOJICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpele;

OCYIIECTBJISATh C MOMOIIBIO Teaarora 0TOOp MCTOYHUKOB WH(MOpMAIUU B
cetu VHTEpHET B COOTBETCTBHM C 3a/JIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMCIOIINXCS 3HAHWK W MyTEM CPAaBHEHMS Pa3IMYHBIX MCTOYHHUKOB
BBIICIIATh MH(POPMAIMIO, KOTOPasl SBISCTCS MPOTUBOPEUYNBON MM MOYKET
OBITh HEJJOCTOBEPHOI;
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— HCIIOJIb30BAaTh MpPH BBIMIOJHEHUH Y4YEOHBIX 3aJaHUIl HAYYHO-MOIMYJSIPHYIO
JUTEpaTypy (PU3UYECKOTO COJIEp’KaHusl, CIPABOYHBbIE MAaTEPHAIIbI, PECYpPCHI
cetu MHTepHeT; BimageTe NpUEMaMHU  KOHCIIEKTHMPOBAaHUSA  TEKCTa,
npeoOpa3oBaHusl HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— co37aBaTh IOJI PYKOBOJACTBOM II€JJarora ¢ OOCYXJECHHEM IIJJaHa pabOThI
KpaTKue€ NMHUCbMEHHBIE U YCTHBIE COOOLIEHMS] HA OCHOBE 2—3 MCTOYHMKOB
uHbopMaluu (PU3NIECKOro COACpk aHHs, B TOM YHCIE MyOJUYHO JeNaTh
KpaTKue COOOIICHUS O Pe3yabTaTax MPOEKTOB WM YU€OHBIX MCCIIECOBAHMIA;
IIPY 3TOM IPaMOTHO HCIIOJIb30BaTh U3YYEHHBIN ITOHATHMHBINA amnIapar Kypca
(bu3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3CHTAIUEH;

— IpY BBIIOJHEHUH YYEOHBIX MMPOEKTOB U MCCIEI0BAHUN MOJ PYKOBOJCTBOM
nejarora pacrnpeieisaTh OO0S3aHHOCTM B TIpPyNIE B COOTBETCTBUHM C
IIOCTABJICHHBIMH 3aJla4yaMH, CJIEAUTh 3a BBIIOJHEHHEM IUIaHA JCHCTBUM,
aJIeKBaTHO OILICHUBATh COOCTBEHHBIN BKJaJ B JESATEIBHOCTb TPYIIIBL;
BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE, YUHUTHIBas MHEHUE
OKpYXKaIOIHX.

8 KIIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTpa)KkaTh
c(OpPMUPOBAHHOCTH y O0YHAIOIINXCS YMEHU:

— OpPUEHTUPOBATHCA B IMOHATUSX U ONEPUPOBATH MMU Ha 0A30BOM YPOBHE:
Macca M pasMepbl MOJEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M MOJEKY,
arperaTHbl€ COCTOSIHMS BELIECTBA, KPHUCTAJUIMYECKHME U amMop(HbIE Tena,
HACBIIEHHBI W HEHACBIIIEHHBIN Iap, BIAXKHOCTh BO3AYyXa; TEMIIEpaTypa,
BHYTPEHHSISI DHEPTHUs, TEIUIOBOM JABUTATENb; AIEMEHTAPHBIN JJIEKTPUYECKUN
3apsAl, JJEKTPUYECKOE I10JI€, NPOBOJHUKH W JHUIJIEKTPUKH, MOCTOSHHBIN
IIEKTPUYECKUI TOK, MATHUTHOE MOJIE;

— pa3nuyaTrh SBJICHUS IOCIE MPEIBAPUTEIILHOTO OOCYXACHUS C IEeAarorom
(TeroBoe pacIIMpeHHe/cKaTue, TeIulonepenaya, TEMJOBOEe paBHOBECHE,
CMa4yMBaHUE, KAMWUIIPHBIC ABICHUS, HCIIAPEHUE, KOHJCHCALNS, TUIaBJIEHUE,
KpUCTAJLI3aLUs (oTBEpAEBaHUE), KUIIEHHUE, Terionepeaaya
(TeTIONMPOBOJHOCTh,  KOHBEKIWS, U3JIY4YCHHUE); DJIEKTpPU3ALMs  Tell,
B3aUMOJICHCTBUE 3apSIOB, MCUCTBUSL JIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JE€UCTBUE MArHUTHOTO MO
Ha IPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAasi MHIYKLHS) MO OMNUCAHUIO UX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OINBITOB, AEMOHCTPUPYIOIIUX AAHHOE
bu3HYecKoe SBICHHCE,

— pacro3HaBaTh C MMOMOILIBIO MeJarora MposBICHUE U3YYCHHBIX (PU3MUECKUX
SBJICHUN B OKpYXalolleM MHUpE, B TOM uucjie (U3NYECKUE SIBICHUS B
IPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBJIEHUS B MPUPOJE,
KpUCTAJUIbl B Tmpupone, wusznydeHne ConHua, 3aMep3aHHe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa; AJEKTPUUECKUE
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SBJIEHUS B aTtMocdepe, 3JIEKTPUUECTBO MKUBBIX OPraHM3MOB; MAarHUTHOE
noJie 3eMJIu, JIpei( MoIIOCOB, POJIb MATHUTHOTO MOJIS AJIS XKU3HU Ha 3emiie,
NOJIIPHOE CHUSIHWE, IPU 3TOM [EPEBOAUTH MPAKTHYECKYIO 3aJady B
y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBONCTBA/MIPU3HAKK (PU3HUCCKUX
SIBIICHUI;

OMKCHIBATH MO/ PYKOBOJICTBOM TI€Aarora ¢ OOCYXJ€HHEM IUIaHa pPaboThI
U3y4YeHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SBIICHMS, UCTONIB3Ys (HU3UUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI HSHEPrus, KOJIMYECTBO TEILIOTHI,
yAelbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHMUS,
yJelbHas TEeIUIoTa NapooOpa30BaHUsl, yAEIbHAs TEIIOTa CTOPAHMS TOILIUBA,
KOA(PGUIIUEHT TOJIE3HOTO JEWUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS
BJIAKHOCTb BO31yXd, JJICKTPUYECKHM 3apsA], CHJIA TOKA, JJIEKTPUYECKOE
HaIlpSDKEHUE, CONPOTHUBIIEHUE IPOBOJHUKA, YAEIBHOE CONPOTHUBIICHUE
BEILECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOrO TOKA); MpPU ONMUCAHUU
NpaBUIBHO TPAKTOBAaTh C TIOMOLIBIO Iejgarora (U3HYECKUl CMBICTT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYEHUSI U €IMHULBI (PU3NUECKUX BEJIUYUH,
HaXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYI (PU3UYECKYIO BEJIUYUHY C
JPYTMMHM BEJIIMYMHAMM, CTPOUTh TIpadUKU H3YyUYEHHBIX 3aBHCHUMOCTEH
($u3NYECKUX BEJTUYMH;

OIIPENENATh MOCIe MPEIBAPUTENLHOTO OOCYKICHHS C IEAaroroM CBOWCTBA
TeN, (pu3nyeckue SBIECHUS U MPOUECCHI, UCIIONIb3Ys] OCHOBHBIE IMOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKONM TEOpUHM CTPOEHUs BEIIECTBA, MPUHIUI
CYNEpIO3ULIMA MOoJed (Ha KAaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsiga, 3akoH OMa Juisl ydacTka Uenu, 3akoH /[{ocoyna—/lenya, 3aKOH
COXpaHEHUs] SHEPIruM; IMPU STOM HAXOJUTHh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa M €ro MAaTeMaTHYeCKO€ BBIPAXXEHUE C OMOpoM Ha UU(PPOBbIE
oOpa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH TOJ] KOHTPOJIEM Mejarora (pusndeckue Mmpouecchl U CBOWCTBA
T€J, B TOM YHCIIE U B KOHTEKCTE€ CUTyalud MPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, OpH IOMOINMA NEAarora BbIABIATH IPUYHMHHO-CIEACTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHX IIaroB ¢ omnopou Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (U3HMUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTh TUNOBBIE pAcyETHBIE 3aJayd B |1—2 JelcTBUS C ONOpOM Ha
aJITOPUTM, IMPEIBAPUTENILHO pa300paHHBI COBMECTHO C I€Iarorom,
UCIIOJIB3YS 3aKOHBI U (POpPMYJIbI, CBA3bIBaOIINE (PU3NYECKUE BEIUUMHBI: HA
OCHOBE aHAJIM3a YCJIOBMS 3a/1a4d 3alUCBHIBAaTh KPATKOE YCIIOBUE, BBISABIISTH
HEJOCTAaTOK JIaHHBIX JJI PEIICHUs 3a/1ayd, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelIeHUs, MPOBOAUTh pacy€Tbl M CpPaBHUBATH
MOJTy4Y€HHOE 3HaUeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
UMETH MPEACTaBICHUE O MPOoOIeMax, KOTOPbIE MOKHO PEUIUTh TPU TOMOLIU
(bU3MYECKUX METOOB IOCHE MPEABAPUTEIILHOTO O0CYXKACHUS C MEJaroroM;
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UCIIOJIB3Ysl ~ OMHCAHWE  WCCICNOBAHUSA,  BBIACIITH  IPOBEPSIEMOE
NPEINONIOKEHNEe, OLIGHWBATh  MPAaBWIBHOCTh  TOPSAKA  MPOBEACHUS
UCCIIETOBaHMsI, IENaTh BHIBOJIBI;

YMETh HaXOJIUTh C UCTIOJIB30BaHUEM IIU(PPOBBIX 00Pa30BATENBHBIX PECYPCOB
OTBITHl TI0O HAOIONEHUI0 (PU3MYECKHUX SBICHUM WU (U3NYECKUX CBOWCTB
Ten (KamWULIpHBIC SIBJICHUS, 3aBUCHMOCThH JaBJICHHS BO3AyXa OT €ro
00BEMa, TemrmepaTyphl, CKOPOCTH IMpollecca OCTBHIBAaHWS/HATPEBAHUS TPU
U3IYyYEHUH OT IBETa M3ITydarolei/OTIONMAoNIel MOBEPXHOCTH; CKOPOCTh
UCTIAPEHUS BOJBI OT TEMIIEPATyphl KUAKOCTU U TUIOIMIATN €€ MOBEPXHOCTH;
JNIEKTpU3aLMsg TeJI W B3aUMOJCWUCTBHE  DIIEKTPUUYECKUX  3apsioB;
B3aMMOJICUCTBHUE TOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3alllsi MAaTHUTHBIX TOJIEH
MOCTOSIHHBIX MArHWUTOB; JCHCTBUS MAarHUTHOTO TIOJNS HA IPOBOJHUK
C TOKOM, CBOWCTBAa DJJIGKTPOMAarHuWTa, CBOWCTBA  DIJIEKTPOJBHUTATEIIS
MOCTOSTHHOTO TOKa): (OopMynHpoBaTh MPOBEPSEMbIC MPEATIONIOKCHHUS,
coOMpaTh YCTAHOBKY W3 TMPEJIOKEHHOTO OO0OpYJIOBaHMS C OINOpPOM Ha
CXEMy; OIMChIBaTh XOJl ONbITa U (POPMYIHUPOBATH BHIBOABI O]
PYKOBOJICTBOM I1€/1arora;

UMETh TMPEACTABICHUS O W3MEPEHUU TEeMIEpaTyphbl, OTHOCHUTEILHON
BIQKHOCTH BO3/yXa, CHJIBl TOKA, HANPSHKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPHUOOPOB W JATYNKOB (PH3UUCCKUX BEIMYMH, MPH TTOMOIIH
mejarora CpaBHUBATh PE3YyJIbTaThl M3MEPEHHUH C YUETOM  3a/laHHOU
a0COJIIOTHOM MOTPENIHOCTH;

MPOBOJUTH COBMECTHO C TIEJAAaroroM HCCIIEOBAaHHE 3aBUCHMOCTH OJHOU
bu3HYecKoi BEJIMYUHBI OT JAPYrod C UCTHOJIB30BAHUEM IPSIMBIX HU3MEPEHUMN
(3aBUCHUMOCTb COTNPOTHUBIICHUS TMPOBOJHUKA OT €ro JUIMHBI, TUIONIAJH
MOTIEPEYHOTO CEYCHUS U YJIETbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYIIETO 4epe3 MPOBOJHHUK, OT HAIMpPSOHKEHUS HA MPOBOJHUKE,
UCCJICIOBAHUE  TIOCIEJOBATEIBHOTO W MMapajuIebHOTO  COEAMHEHUN
MPOBOJHUKOB): TUIAHHPOBATH HCCIEIOBAaHWE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh ~ M3MEPEHUS  TOJ  PYKOBOJCTBOM  Iieflarora,  Ciemys
NpEIJIOKEHHOMY — TUIaHy, (UKCHpOBaTh  pE3yNbTaThl  MOTYyYEHHOMU
3aBHCHMOCTH B BHJIE TaOiuIl U TpaduKOB, JIeJaTh BEIBOJBI 1O pe3yIbTaTaM
UCCJICIOBAHMSI TTOCIIE 00CYXKIEHUS C TIeIaroroM;

COOTHOCUTh KOCBEHHBIC W3MEPCHHS (PU3NUECKHX BeTWYWH (yAelbHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, pab0Ta U MOIIIHOCTh
AJIEKTPUUECKOTO TOKA): C TIOMOIIBI0 TIEAarora IUIAHUPOBATH H3MEPEHUS,
coOMpaTh OKCHEPUMEHTAIBHYIO YCTAaHOBKY, CJEAys TMPEeII0KEeHHON
WHCTPYKITUH, ¥ BBIYUCIIATH 3HAUYCHUE BEJTUIHHBL;

COOJTIO/IaTh MpaBWia TEXHUKH OE€30MacHOCTU MpU paboTe ¢ 1abopaTOpHBIM
000pyTIOBAaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHHUS C MEAarorom;
COIOCTaBIIATh C TIOMOIIBIO TIeJarora MPUHINAIBI JCHCTBUS HM3YYCHHBIX
PUOOPOB M TEXHUYECCKUX YCTPOWCTB C OMOPOM HAa WX OMHCAHHUSA (B TOM
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YuCjIe: CHCTeMa OTOIUICHHWS JIOMOB, TUTPOMETp, mMapoBas TypOuHa,

aMIIEpMETp, BOJIBTMETD, CUETUMK ANEKTPUYECKOU DHEPIUH,
AIIEKTPOOCBETUTEIbHBIE  MPUOOPBI, HArpeBaTeIbHBIE  SJIEKTPONPUOOPHI
(mpumepsr), JIEKTPUYECKUE IIPEAOXPAHUTEN; 3JIEKTPOMArHuT,

AJIEKTPOJBUTATEIh  MOCTOSSHHOTO  TOKA), HCMOJB3YSd  METOAUYECCKUE
MaTepuaibl O CBOMCTBaX (U3MYECKUX SIBICHUM U  HEOOXOJIUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCie MPEeABAPUTETHLHOTO 00CYKACHHS C TIEAaroroM npocThie
TEXHUYECKUE YCTPOMCTBA M HW3MEPUTENbHBIE MPUOOPHI IO CXeMaM M
CXEMAaTHYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUTATENIh BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIN, PEOCTar);
COCTAaBJISITh CXEMBI JJICKTPHUUECKHX IIeTIeH ¢ IOCIeNOBATeIbHBIM |
napauieIbHBIM ~ COCJAMHEHHEM  DJIEMEHTOB,  COOTHOCS  yCIIOBHBIE
0003HaYEHUS FIIEMEHTOB JIEKTPUUSCKUX TICTICH;

MPUBOJUTHh TIPUMEPHI/HAXOIUTh HHPOPMAIHIO O TIPUMEPAX MPAKTHICCKOTO
UCIIOJIb30BAaHUSI  (PU3WYECKUX 3HAHUW B TOBCEJAHEBHOW JKU3HU IS
oOecrieueHusi 0e30mMacHOCTA TpU  OOpalleHuu C  [OpudbopamMu |
TEXHUYECKUMU YCTPOUCTBAMH, COXpPAHEHUS 3I0POBbSI U COOJIIOJICHUS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIeH cpelie;

OCYIIECTBJIATh C TIOMOIIBIO TIeAarora MOWCK HWH(popManuu (U3HIECKOTO
colepkaHusl B ceTH HTEpHET, Ha OCHOBE HMMEIONINXCS 3HAHUA U IMyTEM
CpaBHEHHUS JOIOJTHHUTEIBHBIX HMCTOYHUKOB BBIACIATH HHGOPMAIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUNBON MU MOKET OBITh HEJTOCTOBEPHOMA;
UCII0JIb30BATh MPU BHITIOJIHEHUH YYEOHBIX 3a/IaHU OTOOPAHHYIO 11€1aroromMm
HAYyYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUYECKOTO COJEPKaHUsI, CIIPABOUYHbIE
Marepuaibl,  pecypcsl  cetu  HMHTepHer;  BiameTh  NpuéMamu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIIMKM €3 OJIHOMN
3HAKOBOW CHCTEMBI B JIPYTYyI0 C OINOPOW Ha aJITOPUTM W YTOUHSIOUIHE
BOIPOCHI TIE/1arora;

co37aBaTh IOJ] PYKOBOJCTBOM Ilefarora ¢ OOCYXKICHUEM IIIaHa pPadOTHI
NUCbMEHHBIE M KPAaTKUE YCTHBIE COOOIIEeHUs, 000011ass UHPOPMALHIO W3
HECKOJbKMX HCTOYHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHCIE
nyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHONW WM HCCIIEI0BATEIHCKON
JESATENbHOCTH; IIPU STOM I'PAMOTHO MCIIOJIb30BATh U3YUYEHHBIN ITOHSITUWHBINA
anmapar Kypca (U3UKH, COMPOBOXKIATh BHICTYINICHUE MTPE3CHTAIINECH;

IpU  BBITIOJIHEHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBaHUN (DU3NIECKUX
MPOIIECCOB TOJ] PYKOBOJCTBOM TII€/Iarora pacIlpeaeiiaTh OOS3aHHOCTH B
rpynne B COOTBETCTBHHM C TIOCTaBJICHHBIMH 3ajayaMH, CICIATH 3a
BBITIOJIHCHWEM TUIaHA JCHCTBUH M KOPPEKTUPOBaTh €ro, aJeKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJIaJ B JCITCILHOCTh TPYIIBI; BBICTPAUBAThH
KOMMYHUKATHBHOE B3aWMOJCHCTBHE, TPOSBISS TOTOBHOCTH pa3perniaTh
KOH(DJIUKTBHI.
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9 KJIACC
[IpenmetHple pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONTUXCS YMCHHIA:

— OPHUEHTHUPOBATHCS B TMOHATHUSX M ONEPUPOBATh MMU Ha 0a30BOM YpPOBHE:
cucTtemMa oTcu€Ta, MarepuajgbHas TOYKa, TPACKTOPUS, OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO JIBIDKEHUS, neopMarius (yrnpyras, IiIacTHIecKas), TpeHue,
YeHmpocmpemumeibHoe YCKopeHue, HEBECOMOCTb U TEPErpy3KH; IEHTP
TSOKECTH; aOCOJIIOTHO TBEPAOE TEI0, ILIEHTP TSHKECTH TBEPIOIO Tena,
paBHOBECHE, MEXaHMYECKHE KoJieOaHUS W BOJIHBI, 3BYK, HH(Pa3BYK
U yJIBTPa3BYK; AJIEKTPOMArHUTHHIE BOJIHBI, IIKajIa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JaJbHO30PKOCTb, CHEKmMpbl UCHYCKAHUA U
nozniowenusi; anbda-, Oera- W TramMma-u3Iy4eHHUs, H30TOIbI, sACpHAs
DHEPTeTHKA;

— COOTHOCHTH SIBJICHHSI TIOCJIE TPEIBAPUTEIHHOTO OOCYKIEHHUS C TeAaroroM
(paBHOMEpHOE u HEPaBHOMEPHOE IPSIMOJIMHEHHOE JBIDKEHUE,
PaBHOYCKOPEHHOE TPSIMOJUHEHHOE IBIKCHHE, CBOOOTHOE IMajgeHue Tell,
pPaBHOMEPHOE JIBHYKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TEJ, pEaKTUBHOE
JIBIDKCHHUE, KoJjiebaTeabHOe JBIKCHHE (3aTyxalollhe M BBIHYXKICHHBIC
KoJieOaHusI), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHHOE PpAacCIpOCTpaHEHHUE, OTPaKEHHE M IIPEJIOMIICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTPa)KCHHE CBETA, pa3jioKeHHE OEJIoro cBeTa B CICKTP
U CJIOXCHUE CIICKTPAIbHBIX IIBETOB, JUCIIEPCHUS CBETa, €CTECTBEHHAS
PaIuO0aKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTpa HM3Iy4CHHS) IO
OMMMCAHWI0 WX XapaKTepHBIX CBOHNCTB W HAa OCHOBE  OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

— pacIio3HaBaTh C TIOMOIILIO0 TIEJAarora MpOsIBICHUE M3YYEHHBIX (HU3MYCCKUX
SBJIICHUA B OKpY)XKaromeM Mupe (B TOM dYHCie (U3HYECCKUE SBICHUS B
MIPUPOJIC: TPWIMBBI M OTJIMBBI, ABIKEeHHE TutaHeT COJIHEUHONW CHCTEMBI,
pPEaKTUBHOE JIBI)KCHHE JKHMBBIX OPTraHM3MOB, BOCHPHSTHE 3BYKOB
JKUBOTHBIMH, 3€MJICTpsSICEHHE, CEHCMHMYECKHE BOJIHBI, I[yHaMH, 3XO0, IIBETa
TeJI, ONITHYECKUE SBJIICHUS B TIPUPO/IC, OMOJOTHISCKOE ACHCTBHE BUIUMOTO,
yIbTPadUOICTOBOTO W PEHTTCHOBCKOTO  M3JyYCHUH; eCTeCTBEHHBIN
paguoaKTUBHBIN ()OH, KOCMHYECKHE Jy4d, PATUOAKTHUBHOEC H3TyUYCHHUE
NPUPOAHBIX MHHEPANOB;, JACHCTBHE pPAJAMOAKTHBHBIX M3Iy4YCHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM TOJI PYKOBOJICTBOM II€Jarora MepeBOIHTH
MPaKTUYECKYI0  3aJadyy B y4eOHYI,  BBIACIATH  CYIICCTBEHHBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHU;

— OMNWCHIBaTh TOJ PYKOBOJCTBOM Iie/larora ¢ OOCYXXJEHUEM ILUIaHa PadOThI
M3Y4YCHHBIE CBOMCTBA TeNl U (DU3UYECKHUE SBIICHUS, UCTIONB3Ys (HU3UICCKUE
BEJIMYMHBI (CpPeIHSAsS W MIHOBEHHAas CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIDKEHUU, YCKOPEHHE, TMepeMellleHrue, IyTh, YIJIOBas CKOPOCTh, CHIIA
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TPEeHHUs, CUJIa YIPYTOCTH, CHJIa TSHXKECTH, YCKOpPEHHE CBOOOTHOIO MajeHus,
BEC TeJla, HUMIIYJbC TeJa, HMMIIYJIbC CHJIbI, MEXaHW4yeckas paboTa u
MOIIIHOCTh, MOTEHIIMAJIbHASL HEPTUsl TeNa, MOAHATOrO HaJ MOBEPXHOCTHIO
3eMJIM, TTIOTEHIIUAJIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKasi YHEPTHUs,
MOJIHAsE MEXAaHHMYECKas HHEPrus, IMEepUoJ M YacToTa KOJEOaHWH, IJIuHA
BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTb CBE€Ta, MOKa3aTelb
MPEJIOMJICHUSI Cpefibl); MPU OMHCAHUM C TOMOIIBIO YUYUTENS MPABUIBLHO
TPakTOBaTh (PU3NYECKUN CMBICT UCIOJIb3YEMbIX BEJIUYHMH, 0003HAUCHUS U
CAVHUIIBI (PU3NYECKUX BEJIMYMH, C OMOPOM HAa METOJUWYECKUX MaTepual
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO0 BEIUYUHY C
JPYTUMHU BEIIMYUHAMHU, CTPOUTHh TpadUKU HU3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTEepHU30BaTh MOCIE MPEABAPUTEIBHOIO OOCYXKJIECHHUS C IeI1arorom
CBOMCTBa TeN, (PU3MYECKHUE SBJICHHS M MPOLECCHI, HCIONb3YS 3aKOH
COXpPAHEHMS  DHEPTrUH, 3aKOH BCEMUPHOIO  TATOTCHUS,  MPUHIUI
CYyNEpHO3ULIUA CHUJI, MPUHLIMI OTHOCUTEIBHOCTH l'anmunes, 3aKOHbI
HproTOHA, 3aKOH COXpAaHEHUSI MMIIYJIbCA, 3aKOHbBl OTPAXKEHUS W
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOrO U MacCOBOTO YHCEI
NP SACPHBIX PEAKIUSAX; MPU ITOM HAXOJUTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa W €ro MaTeMaTH4eCKOe BBIpAKEHHWE C OMOpod Ha HUQPPOBHIE
o0Opa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH IOJ] KOHTPOJIEM Iejarora (pu3nueckue Mpouecchl U CBOWCTBA
T€J, B TOM YHCIIE U B KOHTEKCTE€ CUTyallud MPAKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATH, NPU IMOMOIIM TeAarora MPUYUMHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ Onopou Ha 2—3
W3YUYEHHBIX CBOMCTBA (PUBMYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEWN;

pemaTh TUNOBBIE pacy€THbe 3a7ayu B 1—2 JelCTBUSL C ONOpOM Ha
QITOPUTM, TIPEJIBAPUTEIHHO pa300paHHBIN COBMECTHO C, UCTIONB3YS 3aKOHBI
u (GopMyJibl, CBsI3bIBarole (HU3MYECKHME BETUYMHBI: Ha OCHOBE aHalM3a
YCIIOBHSI 33JjauM 3alKChiBaThb KPaTKOE YCJIOBHUE, BBISIBISTH HEIOCTAIOIIKE
WIN U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (QOPMYIIbI, HEOOXOIUMBIE
JUIsL pelleHus, MPOBOJAUTH Pacy€Tbl M OIEHUBATH C MOMOUIBIO YYUTENS
PEANMCTUYHOCTD MOJYYEHHOTO 3HAU€HUS (PU3NYECKON BETUUNHBL;

UMETH MPEACTaBICHUE O MPOOIEeMax, KOTOPbIE MOXHO PEUIUTh TPU TOMOLIU
¢u3nyecKuXx METOJOB; UCHOJb3Ysl ONUCAaHHE HCCIEJIO0BaHUs, TIOCIHe
MPEABAPUTEITLHOTO OOCYXKJIEHHUS C TENaroroM BBIIETSATh MPOBEPSEMOE
NPEANOJIOKEHNUE, OLICHUBATh  MPABWIBHOCTh  MOPSAKA  MPOBEIACHUS
UCCIICIOBAHUsI,  JIeJIaTh  BBIBOJbI,  HMHTEPIPETHUPOBATH  PE3YJIbTATHI
HaOJII0/IEHUH U OIBITOB;

yMETb HaXOJIUTh C UCIOJIb30BaHUEM IU(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB
OMBITHI 110 HAOIIOECHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
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Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs HHEPIHH;
3aBHCHMOCTbH Mepro/ia KoeOaHuil MPyKUHHOTO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTU TIPYKUHBI M HE3aBUCUMOCTh OT aMILIUTY/bI MaJIbIX KOJICOaAHUH;
NPSIMOJIMHEMHOE PACIpOCTPaHEHHE CBETa, pasjoKEHUE Oeroro cBera B
CHEKTp; M3yUYeHHE CBOMCTB M300pa)KEHHUS B IUIOCKOM 3€pKalie U CBOWCTB
U300paKeHHsI TIpEeMETa B COOMpArOIIe JHH3e; HAOMI0IEHUE CIUIOIIHBIX U
JMHEHUYATBIX CIIEKTPOB M3IyUEHHs): CAMOCTOSITEILHO COOMPATh YCTaHOBKY
U3 M30BITOYHOTO Habopa OOOPYIOBaHMS C OMOPON HA CXEMY; OIUCHIBATH
XOJ OTIBITa U €T0 Pe3ybTaThl, (POPMYIUPOBATH BHIBOJIBI IO PYKOBOJCTBOM
Te/1arora;

MPOBOJNUTH TPH HEOOXOIUMOCTH CEPHIO MPSMBIX W3MEPCHHIA, OMpeaesis
CpeqHee 3HAa4YeHHE M3MEpseMOW BEIUYUHBl (QoKycHoe paccmosnue
cobuparoweil JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
U3MEPEHHS/M3MEPHUTETHLHOTO MPUO0PA;

IPOBOJAUTH COBMECTHO C TIEAaroroM MCCIECJOBAaHHE 3aBUCHMOCTEH
bu3MUecKuX  BEJIMYMH  C UCIHOJB30BaHUEM  MPSIMBIX  HM3MEpPEHUM
(3aBUCHUMOCTh TyTH OT BPEMEHU TMPU PABHOYCKOPEHHOM JBIKEHUU O€3
HaYaJIbHOM CKOPOCTH; Mepuoja KoieOaHui MaTeMaTuueCKoro MasiTHUKa OT
JUTMHBI HUTH; 3aBUCUMOCTH YTJIa OTPA)KEHHUs CBETA OT yIJia MaJeHusl 1 yria
IpEeTOMIICHUSI OT yIjla TMaJCHHUsA): MOcie OOCYXACHUS TOJ PYKOBOACTBOM
nejarora MjiaHUpPOBaATh MCCIEIOBAaHHUE, COOMpPATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ynapTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUECKUX BEIMYHMH B BUJC
TaOIUI] ¥ TPapUKOB, IETaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIICIOBAHUS;
COOTHOCHUTh KOCBEHHBIE H3MEPEHUS (U3HUECKUX BEIUYUH (CpEIHss
CKOPOCTb U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHUE
CBOOOJHOTO TaJeHus, JKECTKOCTb NPYXKHUHBI, KOXDOUIIMEHT TpPEeHHUS
CKOJIBKCHHS, MEXaHWueckas padoTa | MOIIHOCTh, YacTOTa U TEPHOJI
KOJIeOaHMI MaTeMaTUYECKOTro U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla
coOuparoiel JUH3bI, PaJuO0aKTUBHBIA (OH): ¢ TMOMOIIBIO Tegarora
IUIAHUPOBATh HW3MEPEHHs; COOMpaTh HJKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJIHATh M3MEPEHUS, CIeAys MPEIIOKCHHOW HHCTPYKIIUW, BBIYUCIISATH
3HaYCHHE BEJIMYMHBI U aHAJM3UPOBATH MOJYUYCHHBIC PE3YNbTATHl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHUEM I10CIIE MPEABAPUTEIBHOTO OOCYKICHUS C MEAarorom;
COTOCTAaBIISATh C TOMOIIBIO TIEJarora OCHOBHBIE TPH3HAKH H3yYCHHBIX
bu3MYecKux MOJeNel: MaTepualibHas TO4YKa, a0CONIOTHO TBEPAOE TEIO,
TOYCUYHBI HCTOYHHWK CBETAa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJEIb
aToMa, HYKJIIOHHas MOJIelb aTOMHOTO sipa C OMOpPOHl Ha METOAMYECKHE
MaTepUabI;

XapaKTepu30BaTh IMIOCIIE MPEABAPUTEIBHOTO OOCYXKACHUS C TIEAarorom
MPUHITUIBI JEHCTBUS WM3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMNCTB C
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OMOpOH Ha UX onucaHus (B TOM YHCIE: CIHAOMETP, NATUUKU MOJIOKEHUS,
pacCTOSIHUSL U YCKOPEHUS, PaKeTa, 9XO0JO0T, OUKH, MEPUCKOM, (oToarnmapar,
ONTHUYECKHE CBETOBOJIbI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa),
UCITIOJTB3YsI UG POBBIC 00pa30BATEILHBIE PECYPCHI;

UCIIOJB30BaTh IO/ PYKOBOJICTBOM TEAarora CXEMbl M CXEMaTUYHbBIC
PUCYHKHU U3YyUYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX MPOIIECCOB IMPHU PEUICHUU y4eOHO-TPAKTUUYECKUX 3ajad;
ONTUYECKHE CXEMBbI /I MOCTPOCHUS HU300paKEHU B IUIOCKOM 3€pKajie U
coOuparolei JTMH3E;

MPUBOJUTH IIPUMEPHI/HAXOAUTh MHHOPMAIHIO O MPUMEpax MPAKTUIECKOTO
UCIOJB30BaHUsl (U3UYECKUX 3HAHUN B TIOBCEAHEBHOM JKM3HU IS
oOecnieueHuss  Oe30macHOCTM TMpu  oOpamieHMd ¢  npubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 37]0POBbSl U COOJIOJICHUSI HOPM
DKOJIOTUYECKOTO TIOBEICHMS B OKPYXKAIOILEH CpEE;

OCYHIIECTBJISATh TMOJ  PYKOBOJCTBOM IIie/larora IOUCK HHGPOpMAINH
dbusndeckoro conepxanusi B cetu UHTepHET, CaMOCTOSTENbHO (hopMyIupyst
MOMCKOBBIM  3alpoC, HAXOAUTh NYTH ONPEAECIEHUS JOCTOBEPHOCTH
MOJy4YeHHOW MHPOpPMAIlMM HA OCHOBE HMEIONIUMXCS 3HAHUU W
JIOTIOJTHUTEIHHBIX UCTOYHUKOB;

MCIIOJIB30BaTh MPHU BBHIMOJHEHUHN YYEOHBIX 3aJaHUN OTOOPAHHYIO ME1arorom
HAyYHO-TIOMYJISIPHYIO JUTEPATYpy (PU3UUYECKOTO COJAEPKAHUSI, CIIPAaBOYHbIE
Marepuaibl,  pecypcbl  ceth  HTepHeT; BIIQJIETh  NpUEMaMU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIMKM U3 OJHOMN
3HAKOBOM CHCTEMBI B JPYIYIO C OINOPOM Ha QIrOPUTM M YTOYHSIONIUE
BOITPOCHI TIEIArora; CO3/1aBaTh MO PyKOBOJCTBOM Iearora ¢ 00Cy)aeHueM
miaHa paboThl MMChbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(MOPMAIIIH
U3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COJEpKaHMs, IMyOJIUYHO
NPEACTaBIATh  pEe3yibTaTbl  NPOEKTHOM WM KMCCIIEI0BATEIbCKOMN
JESITEIbHOCTH; MPU STOM I'PAMOTHO MCMOJIb30BATh U3YUYEHHbBIN MTOHSITUHHBIN
anmapar M3y4aeMoro pasiena (U3MKM U COMNPOBOXKAATH BBICTYIUICHHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.
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7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bubmuoreka [JOK
1.1 o - 2
HSHKA - HayKa o TpHpoAe https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HSHHCCKHC BETIAHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmmorexa [TOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

2.1 CrtpoeHue BemiecTa 1 bubmorera [JOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) I bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
FPETATHHE COCTORHMA BetmecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3aUMo/ielicTBHE TeJl
bu6 OK
3.1 MexaHuueckoe OBIKEHHE 3 nbnuotexa [

https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK
3.2 nu 4 1
HICPLULL, Macea, TUIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 1 2
33 Cuna. Bzt cn https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [JOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jlapitetine KIAKOCTA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOCHEpHOE JaBeHHe https://m.edsoo.ru/7f416194
44 JlelicTBueE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 ) 3 bubnmnoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
. P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. M 4 1 1
>3 CHAFIHEUKA SHCPTHA https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
Pe3epBHOE Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3geiioB U TeM nudpoBbIe
Ne i/t P Kourpoububle IIpakTHyeckue (1ubp )
MPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUSA
bubmuorexa [JOK
1.1 7| 7
Crpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Eubmorexa IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 | bu6mmoreka [JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 5 2 2 7
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 0 hitps-//m.cdsoo.ru/7f4 18] ce
2.3 MarnutHsle BIICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/t P Kourpoububle IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue e 20 1 3
MOAICHCTBIC TE https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexannueckne KoJe0aHNS U BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4deckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. Di1eKTPOMAarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnorexa [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA
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4.1 3aKOHEI pacIIpoOCTPaHEHHUS CBETA 6 2 Enbmorexa OK
’ pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6
HH3BL I OTITHHCCKHE TPHOOPET 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6enoro cBera B CIIEKTP 3 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nena 5. KpanroBble AIBJIeHUS

5.1 Hcnyckanue U MOrJIoIIEHNE CBETA aTOMOM 4 1 bubmmorexa [IOK
’ Y m https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 il 7 1 1
JIEpPHBIEC PEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb

6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnnorexa [JOK
) Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchbl

®usuka — HayKa O MpUpOE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBBIC AABJICHUSA

dusnyeckue BeTMIUHBI  UX
U3MepeHne

Ypok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U 1aTUUKa
TeMIepaTypol”

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaTbHOCTD MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
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OoJiblIIe, YeM OOJIbIIe BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BEIIeCTBa
8 JIBH>KeHUEe 4acTUIl BEIIESCTBA bubmmnorera [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH 11O
9 HAOJTIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuotexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexanundeckoe OBUKEHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorera [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHUE
bu6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer yTu 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmmorera [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUXKEHHUS Tell
16 IImorHOCTH BemecTBa. Pacyer maccel bub6mmoreka [IOK
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¥ 00beMa TeJla MO0 €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee

Jlaboparopuas pabota «OnpeneneHue

17 IIJIOTHOCTU TBEPAOTO TEIIA»
18 Pemenne 3agau mo teme "I1moTHOCTD bubnuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTBug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanumn) MpyKUHBI OT
MPUIIOKEHHON CHUJIBI»
21 SIBnenune TaroreHus. Cujia TSHKECTH
BSI3b MEXKIY CUJION TSHKECTH U
22 ﬁaczoﬁ :enz:l}.llgec(;ena. PeeCIHeHI/Ie bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cusa TSKeCTH
3 Cuia TsDKeCTH Ha APYTHX IJIaHeTaX. bubnuoteka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 Hswmepetine ci. JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HaPAaBIEHHBIX
26 10 OJTHOM IPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOMmAs CUIT
7 Pemrenue 3agad mo reMme

"PaBHOelcTBYIOIIAS CHIT"
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TpeHI/IC CKOJIBXXCHHUSA U TPCHUE IIOKOS.

bubmuoreka [JOK

28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCHUMOCTH CHUJIbI TPEHUS

bubmuorexa [JOK
29 CKOJIbKEHHS OT CHJIBI JaBJICHUSA U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCSA
MOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CUJIIbI
Pemenue 3amau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas pabota mo Temam:
«MexaHndeckoe ABMKEeHHE», «Macca,

32 MIOTHOCTEY», «Bec Tenay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cubl»

13 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYECHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBHCUMOCTD

34 JIABIIEHUS ra3a OT 00béEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBneHus TBEPABIMU
bu6mmorexa [IOK
35 TeJNaMH, JKUIKOCTAMH U razaMu. 3aKOoH
https://m.edsoo.ru/ff0a25b0
ITackans
bu6mmoreka [IOK
36 JlaBieHue B )KHAKOCTH U Tase,

https://m.edsoo.ru/ff0a2718
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BBI3BAHHOC I[Cf/iCTBPICM CHIJIbI TSIXKECCTH

37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
JKUIKOCTH U Tra3e. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmmaromiuecs coc
HHIAHOTIHAEUA COCYAR https://m.edsoo.ru/ff0a2970
39 IMuopaBanueckuii mpecc bubmmorexa LHOK
P P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKMJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHMS BO3TYIIHON
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
bu6mmoreka [JOK
42 B LA
ec Bo3ayxa. ATMoc(hepHOe T1aBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHUS. bubnmnorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorexa LIOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATMmocdepHoe naBieHue"
47 JleiicTBUE KUKOCTH U Ta3a Ha bubmuorexa [JOK

IIOTPY’KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276




© MAOY I'mvuazus Ne 86. Padouass mporpamma yueOHoro npeamera « ®usuka. 7-9 knacebn»

ApxumenoBa cuia

Jlaboparopuas pabota «OnpeneneHue
BBITAJIKMBAIOIIEH CHUJIBI,

bu6mmoreka [IOK

48 JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
Jlaboparopnas paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»
50 [InaBanue Ten bubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYMPOBAHUE JIOJIKU U
onpeereHue e€ rpy30mnobLEMHOCTH"
Pewenue 3anau no remam: «llnaBanue
50 cynoB. BoznyxornaBanue, bubnmnoreka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 Mexanunyeckas padborta bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
54 MomuocTs. ETWHUITEI MOIITHOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAaEMOIl Npu
noanbéMe 1o jectauie"
56 IIpoctsie MexaHu3MBl. Phryar.

PaBHOBecue cui Ha peiyare
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KontposbHas paboTta mo teme
«/laBieHue TBEPABIX TEN, )KUAKOCTEH

57 .

1 ra3oBy» / Beepoccuiickas
npoBepoyHas padbora
PesepBHeIit ypok. Pabora ¢ TekcTamu

53 o teme «JlaBneHue TBEPABIX TEIl, bu6mmoreka [IOK
KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0adffe
poBepoyHas padbora
Preruaru B TexHuke, OBITY U IPUPOJIE.

59 Jlaboparopnas pabota 0.5 bubmmoreka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbryara

60 Pemenue 3asa4 o Teme «Y ClIOBUS bu6mmoreka [IOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust
Mexanusma. JlaboparopHas pabota

61 . 0.5
«M3mepenue KII/ HaknoHHOM
TTOCKOCTH

2 Pemenue 3amau mo teme "Pabora, bu6mmoreka [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHUsl.

63 Kunernueckas u moteHImaaibHas bubmorexa [TOK

https://m.edsoo.ru/ff0a4252
SHEPTUst

64 3aK0H COXpaHEHHUs MEXaHUYECKON bubmuorexa [JOK
JHEPruun https://m.edsoo.ru/ff0a4360

65 YPOK-3KCIIEPUMEHT 110 TEME 1

"DKCIEPUMEHTAIBHOE ONPEICTICHUE
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W3MEHEHHU KHHETUYECKON U
MMOTEHIIMATIBLHON SHEPTHH TIPH
CKaTBIBAaHMM TeJIa 10 HAKJIOHHOMH
mIocKocTH"

KonrponsHas pabora o reme

06 «PaboTa 1 MOLTHOCTB. DHEPTUsi» !
67 PesepBHblii ypok. Pabora ¢ Tekctamu | bubnuoreka [IOK
o TeMe "MexaHuueckoe JABHKeHne" https://m.edsoo.ru/ff0adee6
PesepBHelit ypok. Pabota ¢ Tekctamu
68 o teMe "Padora. MOLIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[MPOT'PAMME
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8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Koutpoabubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPUHU U UX ONBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOrO, KUAKOIO U | bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro COCTOSIHUM |
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
Kpucrannnueckue u amop¢Hbie Tena 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
TenoBoe paciiupeHue u cxaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TETNIOBOTO IBUKECHUS 1
YaCTHI]
Buytpennss sneprus. CriocoOsl | bubnuoreka [IOK

U3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60
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bu6mmoreka [IOK

10 Buael rerionepenauu https-//m.ed 086412
ps://m.edsoo.ru/ff0a
Ypok-koudepennus "IIpakTuueckoe

11 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "HccnenoBanue siBJICHUS bubmuoreka [JOK
TEII000MeHa MPpHU CMEUTMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuyecTBa TEMIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JeIbHas TeIoTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBepIeBaHUE

18 KPUCTAJUTMYECKHUX I;en VYnenvHas bubmmorexa [IOK

P e https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [HOK
yIEebHOM TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITUS. bu6mmoreka [IOK
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Ucnapenue

https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhI KATICHHSI
0T aTMoc(epHOTO aBICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

24

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEIIbHOM BJIAXXHOCTU BO3ayXa"
Pemenue 3aa4 Ha onpezeneHue
BIIQXKHOCTH BO3/1yXa

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

3aKOH COXpaHEHMS U MTPEBPALCHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TerioBble aBiaeHUA. I3MeHEeHUE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba poga
AIEKTPUICCKUX 3aPsI0B
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VYpoxk-uccienopanue "DieKTpuzanus

30 TeJl UHAYKIIMEH U PU 1 1
CONPUKOCHOBEHUH"

31 B3aumogeiicTBre 3apssKeHHBIX TEIL. | bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

0 HarnpsiskeHHOCTB DJIEKTPUYECKOro | bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocutenu snekrpuyueckux 3apsios.

33 DneMeHTapHbIi 3apsia. CTpoeHue 1
aToMa

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH | bubnnorexka [JOK
COXpaHEHU DJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHNE | bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 cyuiectBoBaHus. lcTouHuku 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIercTBUA 2IEKTPUIECKOTO TOKA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI HAa TPOBOTHUKHU 1 1
U JUAJIEKTPUKH"

39 DNEKTpUUECKUH TOK B METAJUIAX, | bubnnorexka [HOK
JKUJKOCTSX U rasax https://m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1eNb U €€ COCTaBHbIE 1
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4acTu
Cuna toka. JlaGopaTopHas padora

41 "U3mepenue u peryaupoBaHue CUIIbI 0.5 bubmmorexa [OK

°p perymmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUECKOE HATIPSKEHHE.

4 BoawsT™merp. JIaboparopnas padota 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnnoreka [JOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopuas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJHUKA OT €r0 JJIUHBI, IIOMAa N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHust. 3axoH Oma g ydacTka bubmorexa LHOK

P ’ v https://m.edsoo.ru/ff0aad44a
Lenu
JlabopaTopHas pabota
"HccnengoBanne 3aBUCHMOCTH CHUJITBI

46 TOKAa, UIYILIETO YeEPE3 PE3IUCTOP, OT 1 bubmorexa LOK
> YT pe3p P> https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

47 [TocnenoBarensHOE M TAPATIIETHHOE
COCIMHEHMS TIPOBOTHUKOB
Jlaboparopnas pabota "IIpoBepka

paTopHaz p P pv bubmuorexa [JOK
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU 1

IMOCJICA0BATCIIBHOM COCIMHCHHUHN IBYX

https://m.edsoo.ru/ff0aaa58




© MAOY I'mvuazus Ne 86. Padouass mporpamma yueOHoro npeamera « ®usuka. 7-9 knacebn»

pe3uctopon”

Jlaboparopuas padota "IIpoBepka
ImpaBuJjia 1JIs1 CUJIbI TOKA IpU

bu6mmoreka [IOK

49
rapajjIeJIbHOM CO€JUHECHUU https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3aga4 Ha npuMeHEeHNE
50 3akona OMa ISt pa3jIngHoro bubmnorexa LIOK
VAP https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OmnpeneneHue
52 a60TpLI u E\)/IOIHI}:I)OCTI/I 3JleKTpI/Iqec1<oro bubnmorexa LHOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1EeTH U MOTpeOuTenn
53 JIIEKTPUUECKON DHEPTUHN B OBIT bubmorexa LHOK
P p Y https://m.cds0o.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBIL, UX
B3alMOJIECHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubmuorexa [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOILHOM paboTe
57 1o TemMe "DIIeKTPUIECKUE 3apsIbl. bubmuorexa [JOK

3apsiKEHHbIE TeJla U UX
B3auMoacucTBUA. I10CTOSHHBIN

https://m.edsoo.ru/ff0abd2c
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AJIEKTPUYECKUM TOK"

58

KonrponsHas pabora o teme
"DJIeKTpUUECKHUE 3aPSbL.
3apspKeHHBIE Tea U UX
B3aumoeurcTBus. [locTOsTHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepsubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
MpoBepoyHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT OpcTena. MarauTHoe nose
3JIEKTPUYECKOTr0o TOKa MarautHoe
ITOJIC KaTyYHIIKKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

62

IIpuMeHeHNe ANEKTPOMarHuToB B
TexHuke. Jlaboparopnas pabora
"N3y4yenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

ONeKTPOABUTaTEb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboThI ekTpoaBurarens"”

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuino Jlenna




64

65
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Onekrporereparop. Crocoob
MIOJIyYEHUS DJIEKTPUYECKOM SHEPTUH.
DNeKTPOCTaHIINK Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "DIIeKTPUUECKHUE U
MarHuTHbIE sIBJIEHUS"

66

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

Pesepubiit ypok. Pabora ¢ Tekcramu
o Teme "TernoBsie sBiIeHUS"

PesepBHrlit ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHsbI€ siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0accS5e
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9 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;-n Tema ypoxka Beero Kontpoabusbie IIpakTuueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr

| MexaHuyeckoe ABUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuorexa [IOK
MEXaHUYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMONIMHENHOE | Bu6moteka [JOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpMOIUHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE | bubmmnoreka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMEpHOE nBHKEHUE 10 1 bubnmoreka [JOK
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okpyxnoctu. [lepuon u yactora
oOpamienus. JInHeiHas U yriioBas

https://m.edsoo.ru/ff0ael176

CKOPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
11 [Tepsriit 3akoH HetoToHa. BekTop bubnuorexa [JOK
CUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproTOHA. bubnuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bubnnorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnmnorexa [JOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3ampau no reme «Cuita
YIPYTOCTH»
17 Jlaboparopnast pabota «Ornpezaenenne bubmuoreka [IOK
JKECTKOCTH NMPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cna Tpetii https://m.edsoclfru/fanﬂ38
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
Kod(duUleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuina ynpyroctu. Cuna Bubmmorexa [IOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e
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Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO buGnuorexa [IOK
+ ¥ CXOP hitps://m.edsoo.ru/ff0af044
HaJIeHus
Ypok-koHpepenus "IBmKeHHE T
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3aga4 no teme "Cuita
24 TSIKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5t8
TATOTEHUS
75 IlepBas kocmMuueckasi CKOpOCTb. bu6nmorexa LIOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepranbHOM TOUKH.
AGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpOTO TENA C bubnuorexa [IOK
. o p https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsoxecTn
PaBHOBecue maTepraibHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmeHnT cuinsl. LeHnTp TsKecTH
73 Pemenue 3agad mo reme "MomeHT but6mmorekxa [IOK
cunbl. LlenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMme "MexaHndecKkoe IBMKEHUE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BsauMoneiicTBue Ten
bubmunoreka IIOK
30 Kontponbhas pabora mo teme 1

https://m.edsoo.ru/ff0b06ec
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"MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u bubmmorexa [IOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
0 Pemenue 3agad mo treme "3akoH bubmuoreka [IOK
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
3 Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas padoTa U MOIITHOCTb hitps://m.cdsoo.ru/f0b0as4
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «Ornpezaenenue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToTrenumanpHas sHEpPrUst
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUHU B
MEXaHHUKe
40 JlabopaTtopHas pabota «3ydyeHue bubnmnoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBHIKEHUE U €r0 bubnuorexa [JOK

XapPaKTCPUCTHUKHU

https://m.edsoo.ru/ffOb1858
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3aTyxaromue KojieOaHusl.
Brinyxnennsie konebanus. Pesonanc

bubnunorexa LIOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasATHUKH

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia Kojie0aHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»

[IpeBparenue sHepruu npu
MEXaHUUYECKUX KOJIeOaHMSIX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
9acTOTHI U TIeproJIa KoJaeOaHmi
PY)KUHHOTO MasTHHUKA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlabopartopnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIepro/ia KojeOaHmit
rpysa, MOABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexaunueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CenicMmuyecke BOJIHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "HabmrogeHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"
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FpOMKOCTB 3BYKa 1 BbICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIIbTpa3ByK u bubnmnoreka HOK
nH(pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM padoTe MO
" bubnmnoreka HOK
54 TeMe "3aKOHbI COXPaHEHHUS.
" https://m.edsoo.ru/ff0b25{0
Mexanuyeckue KojieOaHUsI U BOJIHBI
KonTponbHas pabora no teme
55 "3akoHbI coxpaHeHusl. MexaHnnueckue
Kose0aHus U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "kana
53 AJIEKTPOMAarHUTHBIX BOJIH. bubmuoreka [IOK
Hcnons3oBaHue dJ€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne
. bubnuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 YaCTOTHI M JUTUHBI DJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoOMarHuTHasi IpUpoaa CBETA.
. bubmuoreka [{OK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
62 Hcrounuku cBeta. [IpsmonuHeitHoe bubmmoreka [JOK
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pacrpocTpaHeHHEe CBeTa. 3aTMEHUS
ComHia u JIyHsl

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBETa. 3epKaja.

bubnunoreka LIOK

63 f:i;:;“;;jj;:;;‘l 12 :ﬁeHeHHe https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. BuGmiorexa LIOK
65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopuas padota "Hccienoanne
66 3aBHCHMOCTH YTJia IPeJIOMIICHUS
CBETOBOTO JIy4a OT yrJia MaJeHus Ha
rpanuue "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSA3b"
bu6mmoreka IIOK
68 JIunzel. OnTryeckas cuiia JIMH3bI hitps//m.cdsoo.rw/fOb3f2c
. bubnuotexa [JOK
69 ITocTpoenne n3o0pa>keHuii B IMH3AX hitps://m.cdsoo.ru/f0bdd4a
JlabopaTtopHas pabota "OnpeneneHue
70 (hOKYCHOT'O PACCTOSHUS U ONTUYECKOM Bubnmorexa [IOK
CHTE CobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudeckue bubnmnoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bu6muorexa [JOK
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Ypok-koudepennus "JledekTo

https://m.edsoo.ru/ff0b4684

73 "
3penus. Kak coxpaHuthb 3peHue
Paznoxenue 6e10ro cBeTa B CIIEKTP.

74 OnbiTel HetoToHa. Crioxkenne bubnuorexa [{OK
CIIEKTPAIBHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
Jlaboparopras padota "OnbITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIEKTP U

bubnunoreka LIOK
75 BOCITPUSITHIO IIBETA MPEIMETOB IIPH UX
https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
bunbTphI"
VYpok-nipaktukym "BonHoBbie

76 CBOICTBa cBeTa: AMCIEPCHS,
uHTepdepeHus 1 nuppaxuus”

77 OmnsiTel Pe3epdopaa u mianerapHas bubnmnorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanve v MOMIONIEHNE CBETa

. bubmuorexa [{OK
79 aromoM. KBaHTbl. JInuHeiuateie
https://m.edsoo.ru/ffOc144c
CHIEKTPHI
20 Ypoxk-nipaktukym "Habmronenue bubnmnorexa [JOK
CHEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykinonnas bubmuoreka [IOK

MOJEINb

https://m.edsoo.ru/ffOc18ac
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23 PannoaktuBHBIE IpEBpaIICHUS. bubmmoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4

24 Pemenue 3agau o teme: bubmuorexa [IOK
"PanuoakTuBHBIC NpeBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana
VYpoxk-koubepenmus "PannoakTuBHbBIC

86 Heiyqeﬁn;b Bpan/Ipoz[e, MEJIUIUHE, buGnuorexa [IOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peakuuu. 3aKOHBI
87 COX}II))aHeHIESI 3apsiIOBOTO ¥ MacCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnnorexa [JOK
MAacChl U DHEPIUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3ampau no reme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a u aeneHud saep. bubmmoreka IIOK
Ucrounnku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Aneprnas

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEeHUN HaA KUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

93 KonrponsHas pabora no teme

"DJIeKTPOMarHuTHOE MOJIE.
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DNEeKTPOMarHUTHBIC BOJTHBI.
KBauroBrie sBienus"

[ToBTOpenue, o6o0IEHHE.

bubnunoreka LIOK

94 JIaGoparo e pabo 0 Kypc
pat ijH PabOTRLTO KYPEY https://m.edsoo.ru/ff0c245a
"B3zanmMopaencreue tea"
[ToBTrOopenue, o6o0meHue. Penenne
95 aCYETHBIX M KQUYECTBEHHBIX 3a7a4 I10 bubnmorexa [IOK
p A https://m.edsoo.ru/ff0c2572
teme "TeruioBbie porecch”
[ToBTOpenue, o6o0menue. Pemenue
bubnuoreka [{OK
96 pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX U KAUYECTBEHHBIX 3a71a4 10 bubnmorera OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK"
[ToBTOpeHnue, 06061IEeHNE.
98 JIabopaTopubIe PabOTHI IO KypC bubmotexa HOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBELIE SBIIEHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMH I10 TeME "3aKOHBI bubnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus n bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTropenue, o6o0mmenue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEBIE bubmmorexa TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, o600meHne. Pabora ¢
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TekcTaMmu 1o TeMe "KBaHTOBasg u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 27
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETI'O OBPA3OBAHUS

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTrb SABJICHHUA 10 OMHMCAHUIO HMX XaApPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SBJICHHUC

1.3

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU MPABUIIBHO
TpakToBaThb (PU3MUYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBJICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
yuclae W B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb IPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHUH, (PU3MUECKUX 3aKOHA I

3aKOHOMEPHOCTHU
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1.7

1.8

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUCBIBaTh KPAaTKOE yCIOBHE, MOJCTaBIAThH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIEC JJISl PEUICHUs 3ajay, OLIEHUBAThH

PEATUCTUIHOCTD TOTYICHHON (PU3UUECKOUN BETMUHHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yjbTaT, HAXOAWUTh OLIMOKH B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

1.12

1.13

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BHIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HMCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPIAMBIX H3MEPECHU,
y4acTBOBaTh B IIJITAHUPOBAHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeaTh BBIBOABI

10 pe3yJibTaTaM MCCIIeI0BaHUS

IIPOBOANTh KOCBEHHBIE H3MEpEHUs (PU3NUECKUX BEIWYMH, CIeAys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYHHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH Tmpu pabore ¢

J1a00opaTOpHBIM 000pYyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JIEUCTBUS HM3YyYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMA,
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1.15

UCIIONIb3YSl 3HAHUSA O CBOWCTBaX  (DU3WYCCKUX  SIBICHUHA U
HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOTI'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IMYHbIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIMIO, KOTOPAsi SBIISCTCS MTPOTHBOPEUHBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHer, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHpOpMaLuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
CoJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, MPU ITOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPU BBINIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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pe3yjabTara

1.1

1.2

HCIIOJIB30BaTh IOHATHA

pa3jindaTrb SABJICHUA M0 ONMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (bmnqecxoe SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbIE CBOMCTBA (pU3HAKU) PU3NUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

Q)HSHHGCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIMucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3Yy4EeHHBIX CBOWCTBA

bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE yCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3a7adud, BbIOMpaTh 3aKOHBI U (HOPMYIbI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOAO0B, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACIIATD

MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA
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MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (QopMmynMpoBaTh  IPOBEpsiEMbIe
OpPEINONOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  HIPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEHUs, CIeAysd MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaONIUIl U TpaduUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM MCCICAOBAHUA

MMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIUMHW, W BbBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

C06J'IIO,I[aTL IpaBujla TCXHUKHU 0€e301acHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHUM U HEOOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpHl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMed C TOCIeAOBAaTeNbHBIM U MapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HauYeHUS
AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAaHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie
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1.17

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEAOCTOBEPHOM

UCMOJNb30BaTh IPU  BBIIOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biamers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMALUU U3 OJHOH

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIICIOBATENIbCKONW JIEATEIBHOCTH, MPH 3TOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBIOJHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesessaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBI BKJIQJ, B JESATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA

1.1

HCIOJIb30BAaTh NU3YYCHHBIC ITIOHATUS

1.2

1.3

pa3jnydaTtb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacrio3HaBaTh IPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MHUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJE,

npu 3TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B y‘-IC6HyIO, BBIACIIATD
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CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DPU3UUIECCKUX SIBJICHUI

1.4

L.5

ONHKCHIBATh H3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PM3MUECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
WCIIOJb3ysl W3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMCHIBAaTh €ro0  MaTEeMaTU4YeCKoe

BBIPA’XXCHUC

1.6

OO0BACHATH (PU3UYECKHE MTPOLECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘16CKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE  WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIieHusl, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONMMCAHUEC HCCIICOOBAHHA, BBIACIIATH
MMPOBEPACMOC TMPCAIIOIOKCHNUE, OLCHMWBATH IIPABHUJIBHOCTL IIOPAIKA
MMpOBCACHUSA HCCIICAOBAHUA, [ACJIIaTb BbBIBOJAbI, HWHTCPHPECTHUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3NYCCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

MNpoBOAWUTL IIPU HCOGXO)II/IMOCTI/I CCPUI0  TIPAMBIX I/I3MepeHHI>'I,
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OTIpeJIeTIsisl CPEeHEee 3HAuCHHWE H3MEpseMOol BelMW4uHBbl ((POKyCcHOE
paccrosiHue coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

1.12

1.13

NPOBOJUTH HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIHYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (HU3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpaduKoB, eNaTh BBEIBOJIBI 10 PE3Y/IbTaTaM UCCIICIOBAHHS

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3UYECKUX  BEJHYHWH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenysl MpeIIoKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

71ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

pasinyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoOJelneil:
MaTepuaibHas TOUKa, a0COJIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHMA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

1.17

HUCITIOJIB30BAaTh CXEMBbI n CXEMAaTHUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUUYECKUX YCTPOWUCTB, M3MEPUTENBHBIX npubopoB U
TEXHOJIOTHYCCKUX IIPOLUECCOB IMpPHU PCIICHUU y‘~IG6HO-HpaKTI/I'-IeCKI/IX
3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MIOCKOM
3epKaJie ¥ cOOMpAIOIIEH JTH3e

NPUBOJIUTH TMpPUMEPHl (HAaXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HH 11 OoOecredeHus Oe30MacHOCTH TpHU  OOpalleHuu ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATh OUCK MHGOPMAIH (PU3NIECKOTO COJIEPKAHUS B CETH
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1.19

NHTepHeT, caMOCTOSTENIBHO (QOpPMYNIHpYs TOUCKOBBIM  3aIpoc,
HaXoOdUuTh nyTu OIIPCACIICHUA AOCTOBCPHOCTHU HOHy‘IGHHOfI
nH(pOpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JOMOJIHUTENbHBIX

HUCTOYHHUKOB

UCMOJNb30BaTh IPU  BBIIOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMALUU U3 OJHOH

3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIBKAX HCTOYHUKOB (PU3UIECKOTO
coJiepKaHus, MyOJIMYHO NPEACTaBIATh PE3yJbTaThl NMPOEKTHOW WIIU
UCCIIEIOBATEIbCKONM  JAEATENbHOCTH, IPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapar U3y4aeMoro paszaesna
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpPE3EHTALUEH C Y4ETOM

0COOEHHOCTEN ayauTOpUun CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKIAJ B JEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena JJIeMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

duzuka — Hayka O mnOpupoje. SABICHUS TPUPOIBI.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHE, TCIUIOBLIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeIMYUHBL.  V3MepeHne — (PHU3MUECKUX
1.2 BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHuil. MexayHapoiHasi CUCTEMa €IMHULL

EcrtecTBeHHOHay4yHBIi METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
1 OKCHEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha6n}01[aeMoro SABJICHUA

1.4 Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTyeckue paboTHI:

###Par#HH#113mepenne paccTOsTHUM.

###HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par#H##0OnpeneneHne pa3MepoB MaJIbIX TeIl.

###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNUN BEIIIECTBA

###Par#H###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3Mepahl. OMBITHI, JIOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

###Par### ]| pmkeHne YACTHUII BEIIECTBA. CBs3b
2.2 CKOPOCTH  JBWJKEHHS  YacTUI[ C  TEeMIEpPaTypou.

BpoyHnoBckoe nBuxkenue, nupdysus

2.3 B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U
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OTTAJIKUBaHHUEC

24

2.5

2.6

###Parf#H#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE
ra3oB, )XMJIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEll.
BzanmocBs3n MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[TpakTuyeckue paboOTHI:

###Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHueM (otorpaduit).

#H##Par###ONbITEI o HAOII0ICHUIO TEIJIOBOTO
pacIIMpEHHUs Ta30B.

H###Par#H##OnbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKEHHE
###HPar###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBUKE€HUU. Pacy€r myTu U BpeMeHU
JIBIDKCHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TEN KaK MpPUYMHA U3MEHEHUs CKOPOCTHU IBUYKEHUS TEl.
Macca kak Mmepa HHEpTHOCTH Teja
3 34 #H#Par#t## InotnocTes BemecTBa. CBS3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIeCcTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS TeEIl
3.6 Cuna ympyroctd u 3akoH ['yka. M3MepeHue cuibl C
' MTOMOIIBIO JUHAMOMETpPA
37 #H##Par###IBnenue TaroreHuss u cuna TspkectH. Cunna
' TSKECTH Ha JpYrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE IOKOSI.
' Tpenue B mpupoje U TEXHUKE
3.9 ##H#Par###Cnoxenne cuil, HaMpaBiICHHBIX 10 OJHOU
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npsMoii. PaBHoielicTBYIOIAs CHUIT

3.10

3.11

3.12

[TpakTuueckue paboOThI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUIECKOTO
aBToMoOMIIE u Tak fganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa I0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpyKuHbI OT
NPWIOKEHHOW  cuibl.  OMBITBL, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja |

XapakTepa COMPUKACAOIINXCS TOBEPXHOCTEN

®Ou3ndecKue SBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
Pas3iIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIMYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIepaTypbl
43 Ilepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackains. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJIGHUST KUJAKOCTH OT  TJIyOWHBI.
4 4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OTMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPSI
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
47 JlelicTBUE XUIAKOCTHM MU Ta3a Ha NOTPYXKEHHOE B HHUX

Teno. BelTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
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Apxumena

4.8

4.9

4.10

4.11

IInaBanue Ten. Bo3gyxomnasanue

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenre BbITATKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TE€no,  NOrpyxEHHOEe B  JKUAKOCThb.  [IpoBepka
HE3aBHCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPHUPYIOIINE  3aBUCUMOCTh  BBITAIKHBAIOIICH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OmIpeAelieHne €€

TPy30IO0IbEMHOCTH

du3nueckue SABJICHUSA B npupoae: BIMAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanuyeckas pabora

5.2 Mexanudeckas MOITHOCTb

53 [IpocTeie  MEXaHU3MBL: pbIYar, OJIOK, HAKIOHHAS

' mI0cKocTh. [IpaBuso paBHOBecHs pblyara
5 54 [TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3omotoe  mpaBuino»  MexaHuku.  Kosddumment

5.5 ITOJIE3HOTO NENUCTBUSA MEXaHU3MOB. IIpoctsre
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas YHEPTUH TeJIa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus




© MAOY I'umuazust Ne 86. Pagouasi nporpamma yueoHoro npeamera « @usuka. 7-9 kiaccbn»

8 KVIACC

Kox
pa3iena

5.8

59

5.10

[Tonnas MexaHnuyeckass >HEprusi. 3aKOH M3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOM OHCpPIruun

[TpakTuueckue paboOThI:

#HH#Par#H##0Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEpPHOM JBI)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YCJIOBCKA

5.11

Kon
3JIEMEHTA

Texauueckue YCTpOﬁCTBaI pbryar, HO,HBH)KHLIﬁ u
HCHOIIBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIIOCKOCTb, IMPOCTHIC

MCXaHU3MEbI B 6BITy

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOECHHMsA BemecrBa. Macca H  pasmepsl
MoJsieKys.  OmbITBI, NOATBEP)KAAIOIIME  OCHOBHBIE

IMOJIOKCHHUA MOJ'ICKy.]'IHpHOKHHCTH‘ICCKOfI TCOpHUU

Mopgenu  TBEPAOro, JKMAKONO U ra3000pa3HOro
cocTossHUM BemiecTBa. Kpucramnuueckue u amop¢HbIe

TCIa

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETHYECKON

TEOpuun
CMaunBaHue U KallWJIJISIPHBIC SBICHUS

Tennopoe paciipC€HuC U CKaTUC

6.6

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
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6.7

6.8

6.9

6.10

TCIIJIOBOT'O ABMIXXCHUSA YaCTHI]

Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
SHEPruu: TeIionepeaada U CoBepIeHue paboThl

Bunel terionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
U3Iy4yeHue

KonnuectBo  TeruioThl.  YaenbHas — TEIIOEMKOCTh
BelIeCcTBa

TermmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE

TEII0BOro OajaHca

6.11

IInaBnenue u OTBCPACBAHUC KPHUCTATINIMYCCKUX BCIUICCTB.

Y aenbHas TEIIOTA IJIABJICHUS

6.12

6.13

[lapooOpa3zoBanue 1  KoHJeHcauus. Vcmapenue.
Kunenne. VYpaenpHas  Temora  1mapooOpa3oBaHUSL.
3aBUCUMOCTb TeMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOro

JaBJICHUA

Bnaxnocts BO3yXa

6.14

SHepFI/Iﬂ TOIIJIMBA. yI[GJII)HaFI TCIJIOTA CropaHusa

6.15

[Mpunnunel  pabotel  TeruoBbix  aBurarenein  KIIJ]
TEIJIOBOT'O ABUTATEISI. TeIUIOBBIE ABUTATEIIM U 3alllUTa

OKpY>Karolleu cpebl

6.16

3akoH COXpPAaHCHUA U MPECBPALICHUA DOHCPIUH B TCIIJIOBBIX

mporeccax

6.17

[IpakTuueckue padbOTHI:

###Par###0nbITel MO  OOHAPY)KEHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO TIPUTSKECHMSL.

#HH#Par###ONbITBl 110 BBIPALMBAHUIO  KPUCTAJIJIOB
ITOBapE€HHO COM WM caxapa.

#H#HPar#t##ONBITEL o HaAOJIFOIEHUTO TEILJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TeIl.
###Par##H#Onpenenenue aBleHUs] BO3AyXa B OajuloHe

HITpHIIA.
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6.18

###Parf##0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUS WU
OXJIKICHHUSI.

###Par###] [poBepka rUnoTe3bl JMHEUHOW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpYOKe OT TeMIEpaTypHl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEU
SHEPruu Tejla B pe3ylbTaTe TeIulonepenayd u padoThl
BHEIIHUX CHUJI.

###Par##lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#H##Par###OnpeneneHue KOJIM4eCcTBa TEIUIOTHI,
MOJTyYEHHOTO BOJIOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHIHHAPOM.

#H#Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIECTBA.

###Par###lccnenoBanue npoluecca UCnapeHusl.
##H#Par#H#Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/IyXa.

#H##Parf##Onpenenenue yAaenbHOW TEIUIOTHI IJIABICHUS

IbJA.

Ousnyeckue SBICHUS B TMPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KaNMWJUIIpHBIE SBJICHHS B TIPUPOJIE,
KpUCTaJUTBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTA.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOB30BAHNS KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPECHHETO CTrOPaHus.

7 OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
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7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUUYECKUX 3apsiioB
B3aumogeiictBue 3apsokeHHBIX Ten. 3akoH KyioHa
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUSI MEXTy TEJIaMH)
Dnektpuueckoe nosne. Hanpssk€HHOCTD 3JEKTPUUECKOTO
7.3 noss. lIpyHIunD cyneprnos3unuu 3JIEKTPUYECKUX I0JIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
6 ONEKTpUYECKUI ~ TOK.  YCIOBHUS  CYLIECTBOBAHMS
' ANEKTPUUYECKOr0 TOKA. VICTOUHMKH TOCTOSTHHOT'O TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
Onekrtpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
7.8
HaIpspDKEHUe
=9 Conporusienue IIPOBOJHMKA. VY nenpHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyna — Jlenua
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrosHHble MarHuTHl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mone. MarHuTHoe moje 3eMIM U €ro
' 3HaYEHHE IS KU3HU Ha 3eMiie
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OmneiT Opcrena. MaruutHoe 1oJie 3JIEKTPUUECKOTO TOKA.

[IpuMeHeHHe 2IEKTPOMArHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HA TPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmons3oBaHue
JJIEKTPOJBUIaTeIei B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

7.18

Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN

uHaykauu. [Ipasuio Jlenna

7.19

7.20

DIEeKTPOTreHeparTop. CriocoOsr MOJTY4CHUS
JNEKTPUYECKOM  DHEpPruu.  DJIEKTPOCTAHLIUU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

[IpakTuueckue padbOTHI:

OnbIThl O HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
Y TIPU CONPUKOCHOBEHHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IPOBOJHHUKH U JUIICKTPHKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenune u peryanpoBaHnie CHITBI TOKA.

W3mepenue u peryanpoBaHue HapsHKEHUsI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HYIIETO Yepes
PE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HANPSIKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPHPYIOIIHE 3aBHCHMOCTh
JIEKTPUUECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEeYHOro CeYeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIHOXKEHUS HANPSDKEHUH — TIpH
MOCIIEZIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Al CUIBI TOKA MPH MapajuieIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenue  paboOTHI
JNIEKTPUYECKOTO TOKA, WAYINIETO Yepe3 PEe3UCTOp.

OHpe)IeJ'IeHI/IC MOIIHOCTH OJICKTPHUYECCKOTO TOKa,
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9 KIIACC

Kon

7.21

BbIIEIIsIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanne
MAarHUTHOTO B3aMMOJCHCTBHS IOCTOSHHBIX MAarHHTOB.
N3yueHnrne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPHU
ux oOveawHeHMHM ©  pasznencHun. VccrnemoBaHue
JEHUCTBUSI JIEKTPHUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnbITEI,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHUs Toka B Karymke. M3ydenue

ﬂeﬁCTBHH MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

KonctpynpoBanue u U3y4YeHUE paboThI
3IIEKTPOIBUTATEIS. N3mepenne KII
3JIEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI o

HCCICAOBAaHUIO SABJICHHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIICAOBAaHUC W3MEHEHMH 3HAYeHHUs | HaIIpaBJICHUSA

HHAYKIIUOHHOI'O TOKa

dusznueckue SBICHUS B MPHPOJE: DICKTPUUYCCKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIE€ 3eMJId, Apen( MOFOCOB,
POJIb MAarHuTHOI'O IIOJIA AJIAd KU3HU Ha 3CMJ'IC, MOJISIPHOC

CHUAHHC

7.22

Kon snemenTa

TexHu4eckue yCTpPOWCTBA: DSJEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEPrHH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTesIbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAHUTENHN, dJICKTPOMArHUT, ODJIEKTPOJIBUTATENb

IMOCTOSHHOI'O TOKA, reHEPaTOp MOCTOAHHOI'O TOKa

[TpoBepsieMble 2I€MEHTBI COAEP)KaAHUS
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paszznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanunueckoe JABWKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JBUKCHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpU
HEpPaBHOMEPHOM JBUKECHHUU
25 Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
' JBUYKEHUE
8.6 ###Par###CBoOonHOe magenue. OneITel [Nannnes
#H##Parf##PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuiog u uactora oOpamieHus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE
8.8 [Tepssiit 3akoH HproTOHA
8 8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTrona
8.11 H#ParfH#H#] [puHIMT Cyneprno3niuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Par#H##Cuna TpeHus: cuiaa TPEHUs CKOJBbXEHMUS,
' cujia TPEHUs MOKOs, IPYrue BUIbl TPEHUS
814 #HH#Par#H##(Cuna  TSOKECTM M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
815 JBuxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KocMu4ecKasi CKopocTb. HeBecoMoCTh U nieperpy3ku
816 PaBHOBecue MaTtepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEN0
817 #HPar###PaBHoBecue TBEPIOro Tena C 3aKpeIIEHHON
' OCbI0 BpanieHusi. MomeHT cwibl. LIeHTp Tsxectn
8.18 Nmnynbce Tena. M3menenne nmmyinbca. UIMmynbe cuiibl
8.19 3aKOH COXpaHEeHUsI UMITyJIbCa
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8.20

#HH#HPar###PeakTUBHOE IBIDKEHUE

8.21

8.22

Mexanudeckasi paboTa U MOITHOCTb

PaGora cun TsxkectH, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

8.24

8.25

HOTGHHI/IaJ'IBHaH OHCPIuAa TCIa, IIOAHATOIO Haj

MOBEPXHOCTHIO 3eMiIn
[ToTrenumanpHas SHEPTUs CKATON MPYKUHBI

###Par###Kunernueckass  sHeprusa.  Teopema o

KHHETHYECKOM OHEpPIrun

8.26

###Par###3aKkoH COXpaHEHUSI MEXAaHUYECKOU SHEPTUU

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHHs Opycka
WIM JIBWJKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tella IpU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4alIbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HadallbHOM CKOpPOCTH IMYTH OTHOCATCS
KaKk psA  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOro JaBieHus. OmnpenencHue
KodppUIMeHTa TpeHHUs CKoubXkeHus. OnpeneneHue
KECTKOCTU MpyxkuHbl. OmnpexneneHue padOThl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBWKEHMM Tela IO
TOPU30HTANILHOM MoBepxHOCTH. OmnpeneneHue padOTHI
CWJIBI  YOpPYrOoCTH  TNpU  TOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOABMXKHOTO M TMOABMXKHOIO

OJIOKOB

8.28

@u3nYEeCKUe SIBJICHUS B NPUPOJEC: NPUIUBBI U OTJIUBBI,
JIBKeHUe TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaI CIInAOMETD, JaTYUKH
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TMIOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarensaoe nmxenne. OCHOBHBIE XapaKTEPUCTUKH

KOJIEOAHHIA: nepuon, 4acrora, aMIlInTyJla

9.2

9.3

MaremaTrnueckuit u MPY>KUHHBIN MasITHUKH.

[IpeBpamenue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue KoyiebaHusi. BbIHYXJEHHBIE KOJIeOaHMUS.

Pe3onanc

94

9.5
9.6

Mexanndeckre BOJHEL. CBOHCTBAa MEXaHHYECKUX BOJIH.
[IpononbpHbie W monepeyHbie BONHBL. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHUss. MeXaHW4YECKHUE BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa

Wndpa3Byk u yabTpa3Byk

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OmnpeneneHue 4acToTbl UM Hepuoja  KosebaHui
MaTEMAaTUYECKOTO MasITHUKA.

OmnpeneneHue 4acToTbl UM Hepuoja  KosebaHui
IPY>KMHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHM
MOABCIICHHOI0O K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
IPY>KUHHOIO MasiTHHKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuona Kosie0aHui rpysa,
MIOJBEIICHHOIO K HUTH, OT MAccChl Ipy3a U >KECTKOCTH
npyxuHsl. I3Mepenue yckopeHus cBOOOAHOTO NaieHUs
du3nueckre SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, 3XO

TexHudeckue yCTpOMCTBA: HXOJOT, HCIIOIb30BAHNE

yABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10
10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH
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10.2

[[Ixana 31eKTPOMAarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.

BomnHoBEIE cBOMICTBA cBETA

10.4

[IpakTrueckue pabOTHI:
N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIJIBHOTO TeedoHa

10.5

dusnueckue SBIEHUS B IHpUpoAe: OHOIOrHyecKoe
JEHCTBHE BUJIIMOTO, yIBTPapUOIETOBOTO u

PEHTICHOBCKOI'O I/ISJ'IyLICHI/Iﬁ

10.6

Texunyeckne YCTpOﬁCTBaZ HUCIIOJIB30BaHHUEC

OJICKTPOMAriMTHBIX BOJIH JJI COTOBOM CBS3U

CBETOBbBIE ABJIEHUA

11.1
11.2

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

[IpsmonuHeitHOE pacpocTpaHeHHe CBETa

11.3

114

Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
CBETa
IIpenomnenune cBera. 3akOH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JIunza. Xop jiydeil B IMH3E

11.6

11.7

11.8

Ontuueckast cucrema ¢oroannapara, MHKPOCKONa U
TEJIECKOIa

I'maz kak onrunyeckas cucrema. biauszopykocts u
JAIbHO30PKOCTh

Pasnoxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboOTHI:

###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)XKEHHs CBETOBOTO JIy4a OT yIJIa MaJCHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  H300paskeHus
IIpeIMETa B INIOCKOM 3€pKalle.

###Part##lccnenoBanue 3aBUCHUMOCTH yriia
MIPEJIOMJIEHUS] CBETOBOIO JIydya OT yIVIa IaJeHUs Ha

T'paHUILEC «BO3AYX — CTCKIIO».
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###PartH#lonyueHne WM300paKEHH C  MOMOIIBIO
coOuparoIIe JTHH3HI.

###Part##Onpeneneaue (POKyCHOTO pacCTOSHHS U
ONTUYECKOUN CHUITBI COOUPAIOIICH JTHH3BL.
###Part##0OnbITEI IO pa3lIoKEHUI0 Oeloro cBeTa B
CHEKTP.

###Par###OnbITbl 0 BOCHPUATHIO I[BETA MPEIMETOB

pH UX HAOJIOAEHUH Yepe3 BETOBbIC (DUIBTPHI

dusndyeckue SIBICHUS B npupoac: 3aTMCHHUA COJ'IHI_Ia n

11.10 JIyHbl, 1[BE€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

11 TexHuueckue YCTpOMCTBA: OUKH, MIEPUCKOIL,

' (doToanmapar, ONTHICCKUE CBETOBOJIBI
KBAHTOBBIE SAABJIEHUA

121 Oneitel Pezepdopna u mnmanerapHass MoOJeib aToma.
' Mopnaens atoma bopa

122 Hcnyckanve W morjiouieHue cBera aroMoM. KBaHTBHI
' JInnenyaTele CIIEKTPHI

12.3 PanuoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Crpoenue aromHoro sanpa. HykioHHas Mozenb
' aTOMHOTO siapa. M30Tomnsl

oy PanuoaktuBHbie mipeBpamienus. [lepuoa momypacnana
' ATOMHBIX SIJIEP

126 SnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsiIOBOIO U
' MacCOBOTO YHCE

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

123 Peakiuu cunTe3a u genenus siaep. VICTOUHUKY SHEPTUH
' ConHua u 3B€311

12.9 Snepnas osHepretuka. JledcTBHE  pagMOaKTUBHBIX
' W3JIy4eHUH Ha )KMBbIE OPraHU3MbI

[IpakTudeckue pabOTHI:
12.10 HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB

HU3JTy4YCHUS.
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HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
110 TOPMO3HOMY TyTH (110 (hoTOoTpadusiM).

N3mepenue paanoaktuBHoro ¢poHa

12.11

12.12

®usnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX W3JIyYEHUH HA OpraHU3M

YCIO0BCKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld poau (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(U3HMYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O IBMKEHUU Kak
Croco0e CyIIeCcTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJBI
(MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YUCHHBIX (PU3HUECKUX SBICHUHN
B OKpYXAalOlIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO arraapara U CHMBOJMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHHA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA H

IIPOLIECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U IMIMPUUYECKUE 3aKOHBI
YMeHMe onuchIBaTh U3yYeHHbIE CBOMCTBA Te U (hU3NUYECKUE SIBICHUS,
UCIOJIB3YS PU3NYECKUE BEITUYUHBI

Bnagenue ocHoBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuro/IeHHs TIpaBUil 0€30MacHOro Tpyaa: HaONoJIeHHe (PU3NIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0OOpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
YMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
OKCHEPUMEHTAIBHYIO YCTAaHOBKY 10 HHCTPYKIHMH, BBIYHCIATH
3HA4YeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUHM,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JIeNIaTh BHIBOJIBI IO PE3ysIbTaTaM

HCCIICIOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
6 ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX Ui

00BIACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHKO-OPUEHTHPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPaTKOE YCJIOBUE 3a1ayH,
BBISIBIISITh  HEJIOCTAIOININE JIaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIHI,
HEoOXoauMBbIe i €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MPOBOJUTHh PACYETHI U OICHHWBATH PEATUCTHYHOCTH MMOIYYCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
(bU3NIeCKOi BETMUNHBI, TOJTYYCHHOHN TPU PEIICHUH 331a91

YMeHne XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS  TEXHUYECKHUX

9 yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB MO UX OIMMMCAHUIO, UCIIOJIB3YA 3HAHHUA O
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10

CBOMCTBAaX (DU3MYECKUX SBICHUUW W HEOOXoauMmble (DHU3NUECKHE

3aKOHOMEPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30MacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsI W  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIeH cpele; MOHUMaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM YYEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojep:KaHus, CIpPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTtepHner; BinaaeHue 0a30BBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YHO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB
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INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHMWMYECKHUE ABJIEHUA
1 Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMepHOE NPSAMOJIIMHEMHOE JBUKEHHUE. 3aBUCHMOCTh KOOPAMHATHI T€da OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUYKEHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI TPOCKIUU CKOPOCTH, MPOEKIIMH
NepeMENIeHHs, IyTH, KOOpPAMHATBI NIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
HNPSMOJIMHEMHOTO IBU>KEHUS:
3
Se(f)=vy = f+ay = ;
2
@opMynbl Il MPOCKUUU MEPEMELIEHUs, MPOEKIHH CKOPOCTH U IMPOEKLIHH
YCKOPEHHS TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduky 3aBUCUMOCTH OT BpPEMEHH ISl TPOEKIIMH YCKOPEHHS, MPOCKIINH
CKOPOCTH, MPOEKIUU TEepPEMELIEHUs], KOOPJAUWHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHKCHHUH
CBobonHoe manenue. GopMyiibl, ONMUCHIBaONIME CBOOOAHOE MajJE€HUE Tella IO
1.5 BEepPTHKAIH (JBW)KEHHE TeJda BHU3 WM BBEPX OTHOCUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,
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IPOEKIIMH CKOPOCTH M KOOPJAHWHATHI TMPH CBOOOJHOM TMaJleHUU Tela IIo
BEPTHKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue NEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opMyiia Uil BBIYUCICHUS] YCKOPEHUS:
2
a. = U
" R
dopmyia, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cwuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenue nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—:»z

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDopMyna JJId BBIYUCIICHUA MOJAYJISI CHJIbL
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1.13

1.14

1.15

1.16

TPCHUS CKOJILXKCHUA:

Fszp-N

Hedopmarus tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

BcemupHoe Tsarorenne. 3aKk0OH BCEMHPHOTO TATOTEHUS:
m, -m,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BBIYUCIECHUSI CUJIbI TSKECTU BOIM3H noBepxHocTH 3emnu: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMUYeCKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BEIMUMHA.
D=mi
HNmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
D=1, +1m, U, =const

PeaktuBHOE nBHKEHHE

1.17

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosc

Mexanunueckas MOITHOCTE:

N=2
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYUCIICHU A

KMHETUYECKON SHEPIUU:
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J'HUE
Ey ="

Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIYUCIEHUS MOTCHIMAIbHON

SHCPTrUU TCjiad, MOAHATOIO

Hana 3eMIIEN:

E,= mgh

MexaHnueckas SQHeprus:

E=E;+E »

1.19 3aK0OH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHMYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparienue MexaHUYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.

Ppruar. Momenrt cuiibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyna 1151 BBIYUCICHUS JaBJICHUS TBEPAOIO Tea:
F
FP= G
101 JaBnenue raza. ATMocdepHoe TaBieHue.
. I'uapocTaTyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®dopmyrna 7151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=Pgh+Dpm,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
1.23 3akoH Apxumena. DopMmyna g ONpEETICHUS BBITAJKUBAIONMIEH CHIIBI,
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JICUCTBYIOIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

Fo =P8V

VcnoBue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanndyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Inpu

KoJie0aTeIbHOM JBUXKXCHHUH

1.26

1.27

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

MexaHn4eCKHe BOJIHEL. HpOIIOJH)HI)Ie " TIOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUA BOJIHbI:

b=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha T'PAHMIIC
JBYyX cpell. IHppa3ByK U ynbTpa3ByK

Ipakxmuueckue pabomul

W3mepenune cpenHed IMIOTHOCTH BEHIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((GUIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHJIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuosia KosieOaHWH MaTeMaTHYecKOro MasTHHKA; YacTOThl W Iepuoja
Kosie0aHu NPYKMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOILErO Ha phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
610Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YaCTU TeJIa U OT IJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHUsI OpycKa OT yrila HakKJIOHAa HAaNpaBIISIONICH;
nepuojia (4acToThl) KoueOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEPHOJA
Kojie0aHUM MPYXKUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MNPYKUHBI,

HCCJIICAOBAHUC HC3aBUCHUMOCTU IICPUOa KOJIeOAHUH HUTSHOTO MAasTHUKA OT
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Mmacchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

QDusuueckue s61eHUsA 6 npupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B ’KHBOM U HEXKUBOM MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U

TCXHUKC, IMPUWIMBBI W OTIUBBI, JABWKXCHUC IIJIAHCT ConHeuHoM CUCTCMBI,

130 PEaKTUBHOE JBMIKCHUE KMBBIX OPraHW3MOB, PBIYard B TEJIC YEJIOBEKA, BIIUSHUC
aTMOC(EepHOTO JaBJCHUS HA >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuyeckue ycmpoticmea: CIUAOMETpP, AATYUKU TOJOKEHHS, PACCTOSHUS H
YCKOPEHHS, JHHAMOMETpP, TIOALUIMITHIUKH, paKeThl, pbIYar, MOJBIKHBIN U

131 HETIO/IBVO)KHBIN OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOmIarmuecst Cocyipl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMYECKUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPAa3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUS
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KMHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BerecTBa. Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBa.
Kpucrammmgeckue u amopHbie Tena

55 JBmwxkenne dvactur BemecTBa. CBsA3b CKOPOCTHM JIBUIKCHUS YaCTUI[ C

' TemIiepaTypoil. bpoyHoBckoe aBmxkenue, nuddy3us

23 CMauuBaHue ¥ KalWUISPHBIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH SHEPrUu

2.7 Buzp! Teronepeaaun: TEIONPOBOJHOCTh, KOHBEKIIHS, U3TyYeHUE
HarpeBanne wu oxnaxnenue Ten. KommdecTBo — TemaoThl.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoIeccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
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Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 WCIIApEHUsI M KOHJAeHcauuu. KumneHue KUAKOCTH. YAelnbHas TEIoTa
napooOpa3oBanusi: L = Q/m

2.11 BnaxxHocts Bo3myxa

[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

2.12
=2

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
2.13 q=0/m

2.14 [Tpuniumne! paboTs! TermoBsix AsuraTenei. KI1JI rermoBoro asurarens

Ilpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOIr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUpPOBaHHON
Macchl, B KOTOPYIO OIIyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTJJAHHOI'O0 HAarpeTbhiM LMIMHAPOM, IOCJIE OIYCKaHUS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
IIaBleHus Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOXBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHa NpPU CMELIMBAHUU XOJIOJHOM U

FOqueﬁ BOJBI; IIpOo1IeCCa UCIIAPCHUSA

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIPHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTALIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpoiicmea: KaluUIApbl, IPUMEPBl UCIIOJIb30BaHUS KPUCTAJIOB,

JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHS

217 JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuzanys Ten. J[Ba Buaa 3IeKTPHUECKUX 3apsi/iOB

3.2 BsaumonericTBue 3apspkeHHbIX Tenl. 3akoH Kynona
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3.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsiia
34 Onekrpuueckoe mnone. Hanpsx€HHocTh anekTpuyeckoro mnois. IIpuHuun
CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JledCTBUE 5SJIEKTPUYECKOrO IMOJsSL Ha
NIEKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU
[TocTostHuBIN 2nekTpuyecKuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/q
DNEKTPUYECKOE COITPOTUBIICHUE. Y ACIBHOE 2JIEKTPUUECKOE COIPOTUBIICHHE:
3.7 R = pl/S
A8 3axkoH OMa ais ydacTka snexkrpuyeckon nenu: I = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE POBOAHUKOB PABHOTO CONPOTUBIICHUS:
U =Uy;I=I+I; rR=5
2 2 7
CMeliaHHble COETUHEHMS IPOBOITHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 0= 2Rt
312 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MarnuTHOE T10J€ TIOCTOSSHHOTO Mar’Hura. B3amMoaeicTBHE NOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
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IIpaxmuueckue pabomoi

W3mepenue  37I€KTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pGSI/ICTOpH, naMnqua), OT HaIIpsXKCHHA Ha KOHLax IIPOBOJHHKA,; 3aBUCUMOCTHU

316 CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
YIE€IBHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuia Jyuisi SAEKTPUUYECKOTO HAMPSKEHUST TIPH TOCIEI0BATEILHOM
COCIMHEHUN MPOBOJAHMKOB; MpaBHJIa JUISl CHJIBI AJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM COCIMHEHUHU ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHH3MOB, MATHUTHOE TOJIe 3eMJTH, Jpeiid MOIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTar,
CYETUUK  DJICKTPUYECKOM  DHEPTruu,  dDIEKTPOOCBETHUTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsr), JNEKTPUUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJBHUIaTEIh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBast monens cBeta. [IpssmonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTudeckas cuia

' munH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMparoIell JUH3BI; (POKYCHOTO
paccTosiHusL coOuparolie JTHH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U

326 M300pakeHHs, KOrJa MpEeAMET PacIoyioKeH B JIBOWHOM (OKyCe), TOKa3aTels

MPETOMIICHUS CTEKIIA.
###Par###lIccnenoBanue cBoOWCTBa M300pa)XKeHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHHUsT (OKYCHOTO PACCTOSIHHUSI JBYX CII0O)KEHHBIX

JIMH3; 3aBUCUMOCTH Yrjia MpECJIOMJICHUSA CBETOBOI'O Jiyda OT yrjia MaacHus Ha
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TpaHUIEC «BO3AYX — CTCKIIO»

Qusuueckue saenenusi 6 npupoode. 3arMmeHuss ConHua u JlyHel, nBera Teu,

327 ONTHYECKHUE sBJICHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagunoaktuBHOCTE. Anbda-, Oeta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lranerapnas Mozenb aroma
4.3 CoctaB aroMHOro sifpa. M3orornsl
4.4 [Tepuoxa monypacnaga aTOMHBIX SITIED
4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIM paJUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIENCTBHUE PAJMOAKTUBHBIX M3JTy4YEeHUN HAa OPTraHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKOMN, MHANBUIYaTbHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHad SHCPreTuKa




© MAOY I'umuazust Ne 86. Pagouasi nporpamma yueoHoro npeamera « @usuka. 7-9 kiaccbn»
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N.M.Ilepoimkun, A.M.MBanoB. ®u3uka. 7 kiacc. ba3oBblil ypoBeHb. YUEOHUK. 3-€ U3IaHUE,
nepepadoranHoe. Mockaa. [Ipocsemenue. 2023.

[Teppimkua A. B. ®usuka. 8 ki1.: yueb. s obmeodpazoBat. yupexaenuii / A. B. Ilepbimku.
— M. : [poda, 2013.

[Teperkun, A. B. ®uszuka. 9 xi. : yuebnuk / A. B. [lepeimikun, E. M. I'yTHuk. —

M. : Jlpoda, 2014.

Jlykamuk B. U. CoopHuk 3amau o ¢pusuke. 7—9 knaccel : yuebd. mocodue s o61eodpazoBar.

opranmzanuii / B. U. Jlykamuk, E. B. UBanoBa. — 30-e uzn. — M. : IIpocsemienue, 2016.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
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