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MNOACHUTEJBHASA 3AIINCKA

OdenepanpHas paboyas mporpamma 1o (u3uke I OOyJaAOIIHMXCS C
3aJIep’KKOM Icuxuueckoro pa3zsutus (nanee — 31IP) Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsI IOATOTOBJIEHAa Ha OCHOBe @enepaibHOTO TroCydapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHJapTa OCHOBHOro oOmero oOpasoBanus (IIpuka3s
Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287) (manee — D®I'OC OO0O),
®enepanbHOM aJanTUPOBAHHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHMsl i1 OOy4aroOIUXCsl ¢ OMPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbSI
(ITpuka3z Munnpocsenienus: Poccuu ot 24 Hosi0pst 2022 r. Ne 1025), @enepanpHoii
paboueil mporpaMmMbl OCHOBHOI'O 00ILEr0 0Opa3oBaHMs MO YYEOHOMY MPEAMETY
«Duszuka» (6a30BbId ypoBeHb), KoHIlenuu mnpenojiaBaHus yuyeOHOro Impeamera
«Duszuka» B o0Opa3zoBareNbHbIX opranuzanusix Poccuiickoit  ®denepanuu,
peanu3yronMx OCHOBHBIE 001IeoOpa3oBarenbHbie mporpammel, ®denepanbHon
paboueil mporpamMMbl BOCHUTaHUS, C YYETOM pACIPEIEICHHBIX M0 KiaccaM
OpoBepsieMbIX ~ TpeOOBaHMHM K  pesyinbrataM  ocBoeHus  DexepanbHON
allaliTUPOBAHHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHMsI
JUIsL 00YYAIOIIMXCS C 3a/1€PKKON ICUXUUECKOTO Pa3BUTHSL.

OO0mas xapakrepucTuka y4eOHOro npeamera «®@usnka»

VYueOnbiii npeamer «Ddusuka» ABIAETCS  CHUCTEMOOOPA3YIOIMIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI MUPO3IAHMS
SBJISIOTCSL OCHOBOHM COJEpXaHUs KypCOB XHUMUM, OUONOTUHU, Teorpaduu U
acTpoHoMuu. Pu3KMKa BOOPYKAET OOYYAIOIMIUXCS HAYYHBIM METOJOM TMO3HAHUS,
MO3BOJISIONINM TOJIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[Ipeamer MakcuManbHO HampaBlieH Ha (QopMuUpoBaHME HHTEpeca K
NPUPOJHOMY M COIIMAJIbHOMY MHPY, COBEPIICHCTBOBAHHE IT0O3HABATEIbHOU
nearenbHocTH oOydatomuxcsa ¢ 3[IP 3a cder oBmageHUs MBICTUTEILHBIMU
onepanusMi CpaBHEHUs, 0000IIEHMS, pa3BUTHUE CIIOCOOHOCTH apryMEHTHUPOBATh
CBOE MHEHHE, (POPMUPOBAHUE BO3MOKHOCTEH COBMECTHOMU JIEATEILHOCTH.

N3yuenune ¢usnkum cnocoOCTByeT pa3Buthio y oOydaromumxcs c 3IIP
MPOCTPAHCTBEHHOTO BOOOpa)KeHUs, (PYHKIIMOHAIBHOM TIPaMOTHOCTH, YMEHUS
BOCIIPMHUMATh M KPUTHUYECKH aHAIU3UPOBATh MH(OPMAIINIO, MPEICTABICHHYIO B
paznuyHbIXx (opmax. 3HAYUMOCTH TpPEIMETa JJisi Pa3BUTHS  KU3HCHHOU
KOMITETCHIIUM OOYYarOIIMUXCsl 3aKIIOYaeTCs B YCBOEGHWU OCHOBBI (PM3MYECKHUX
3HAHWM, HEOOXOIUMBIX JUIsi TIOBCEJIHEBHOW JKU3HHW; HABBIKOB 3J0POBOTO W
Oe3omacHOro JiJIsi 4eJoBeKa M OKpy’Karolled ero cpeasl oOpa3a >KHU3HH,
(GhOpMHUPOBAHUN IKOJIOTUIECKON KYJIBTYPHI.

[Iporpamma oTpaxkaer cojaepxaHue oOydeHus mpeamery «Duszuka» c
y4eTOM OCOOBIX oOOpa3oBaTelIbHBIX MoTpeOHOCcTel oOydaronmuxcs ¢ 3IIP.
OBnazeHWe JaHHBIM Yy4e€OHBIM MPEIMETOM MPEJCTABIAECT ONpPEEICHHYIO
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TpyaHOCTh st oOydatommxcs ¢ 3I[IP. 210 cBsizaHO ¢ 0COOCHHOCTSAMU
MBICITUTENIbHO JIeATENbHOCTH, IEPUOTUICCKIMH KOJIEOAHUSIMHA BHUMAHUSA, MAJIbIM
00BEMOM MaMATH, HEAOCTATOYHOCTHIO OOINEro 3amaca 3HaHWMA, MOHMKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jl7is ipeojoNieHusT TPYIHOCTeH B M3y4eHUH y4eOHOro mpeameTa « Du3ukar»
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3€U, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMOro MaTepurara.

JlaHHas mporpamMma KOHKPETHU3MPYET COJEp)KaHUE NPEIMETHBIX TEM B
COOTBETCTBUM C TPEOOBaHUSMHU OOpPa30BaTEIBHOIO CTAHJAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YyUYEHHUs pa3/iesioB (PU3UKH C YUYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€i, JIOTUKM Y4Y€OHOro Mpouecca, BO3PAaCTHBIX U
MICUXOJIOTUYECKUX OocoOeHHocTel oOydvatomuxcs ¢ 3P Ha ypoBHE OCHOBHOTO
oOmiero o0pa3zoBaHus, ONpeAeIIeT MUHUMAIbHbIA HA0OP ONBITOB, IE€MOHCTpPALHA,
IPOBOJMMBIX YYUTEIEeM B Kjacce, JadopaTOpHbIX padOT, BBIIOIHIEMBIX
00y4aroImMMUCH.

Mertoanyecko OCHOBOW M3y4eHMS Kypca «Pu3HnKa» Ha ypOBHE OCHOBHOTO
obmero  oOpa3oBaHUsl  SIBISIETCS  CHCTEMHO-JEATEIbHOCTHBIM  IMOAXO[,
o0ecreunBaIUN JOCTHKEHUE JIMYHOCTHBIX, METANpPEAMETHbIX U MPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3yJbTaTOB  IOCPEACTBOM  OpraHM3allMM  aKTUBHOM
MO03HABATEJIbHON AESITENbHOCTH O0YYarOIIMXCs, YTO OYEHb BAXKHO MPH O0yUYEHUU
nerei ¢ 3I1P, s KOTOPBIX XapaKTepHO CHUYKEHHE MO3HABATEIbHON aKTUBHOCTH.

Hesu 1 3a1a4u u3yyeHust y4eOHOro npeamera «Dusnka

Obwue yenu n3ydeHus ydeOHoro mpenMera «®Du3Mkay MpenCTaBICHbI B
denepanpHOM pabodeii mporpaMMe OCHOBHOTO 00IIIero oOpa3oBaHusI.

OCHOBHOMH 11eJIbI0 00YUYEHUS AeTeH C 3aJePHKKOI IICUXUYECKOTO Pa3BUTHS Ha
JAHHOM IIpEAMETE SBISETCS: MOBBILMICHUE COLMAIBHOW ajanTaluu JEeTeW 4epes
npuMeHeHue GU3NUeCKuX 3HaHUN Ha MpPaKTHKE.

Jist oOyvaronuxcest ¢ 311P, Tak ke, Kak U I HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  0Opa3oBaTeiIbHYI0  IMPOrpaMMy,
JOMHUHUPYIOIIEE 3HAUeHHE MPUOOPETAIOT TaKUE yeu, KaK:

. npuoOpeTeHNEe UHTEpECca U CTPEMIICHHS] 00y4YaroIIMXCs C
3[IP k  HayyHOMY  H3yYECHHMIO TPUPOABI,  Pa3BUTHE  HX
MHTEJJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

. pa3BuTHEe 0a30BBIX MPEACTABICHUN O HAyYHOM METOE
no3HaHusiT ¥ (OPMUPOBAHUE UCCIEIOBATEIBCKOTO OTHOILIEHUS K
OKPY’KaIOIIUM SIBIICHUSIM;



© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

. dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS, Ha TOCTYITHOM
mia oOyyatorquxcsi ¢ 3IIP ypoBHe, kak pe3ylbTara W3y4eHHs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PH3UKH;

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

JlocTkeHre 3Tux 1enei 00ecreunBaeTcsi peuieHUEM CIEeYIOIUX 3a0ay.:

= npruoOpeTeHne 0a30BbIX 3HAHUN O TUCKPETHOM CTPOCHUHU
BEIIECTBA, 0 MEXaHUYECKUX, TEIJIOBBIX, MEKTPUUECKUX, MATHUTHBIX
U KBAHTOBBIX SIBIICHUSIX;

= npuoOpeTeHue YMEHMM OmHuChiBaTb U OOBSCHSATH
(u3nyeckue SIBICHUS C HCIOJb30BAaHUEM IOJIyYEHHBIX 3HAHUM U ¢
OTIOPOM Ha IJIaH/CXEMY;

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

= pa3BUTHE yMEHUW HaOMIONATh MNPUPOAHBIC SIBIICHUS U

BBITIOJHATH OIBITHI, JJAOOpPaTOpHbIE PadOThI M SKCIEPHUMEHTAIbHBIC
MCCJIEIOBaHUS C MCIOJb30BAaHUEM H3MEPUTENbHBIX NPHOOPOB (MMOA
PYKOBOJCTBOM YUHTES);

. ocBoeHHE  TpuUEMOB  paboTel Cc  uHOOpMaIHei
bu3nUecKoro copepxKaHusi, BKIOYass WH(GOPMAIMIO O COBPEMEHHBIX
JTOCTHXKEHUSIX (DU3UKH, aHATTU3 U OIICHUBaHWE WH(MOPMAIINH;

. 3HAKOMCTBO co chepamu npodeccruoHaIbHOM
NeSTeTbHOCTH, CBSI3aHHBIMH C  (PU3HUKOH, U  COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX (PU3MUECKON HAYKH.

Oco0eHHocTH 0TOOpPa M aJanTALMM Y4e0OHOT0 MaTepuaJia no gusmnke

OcHoBoit  oOyuenuss  oOywaromuxcst ¢ 3[IP  wHa  mpeamerax
€CTECTBEHHOHAYYHOT'O IMKJIA SBIISICTCS PA3BUTHE Y HUX OCHOBHBIX MBICIHTEIBHBIX
onepanuii (aHamu3, CHUHTE3, CpaBHEHUE, OOOOIICHHE) Ha OCHOBE BBHITIOJHEHUS
pa3BUBAIONINX YIPAKHECHUH, (HOPMHUPOBAHHE TNPUEMOB YMCTBCHHOH pPaOOTHI:
aHAM3 WMCXOJHBIX JAHHBIX, IUIAHUPOBAHHME MaTepualia, OCYIICCTBICHUE
MIOATAITHOTO W MTOTOBOTO CAMOKOHTPOJIS, @ TAKXKE OCYIICCTBIISICTCS JIMKBUIAIIMS
npoOeloB B 3HAHUSAX, 3aKpEIUICHHE W3YYCHHOTO Marepuana, oTpaboTka
AJITOPUTMOB, TIOBTOPCHHUE MPOUACHHOTO. BoJjbIllloe 3HAUCHUE MPUIACTCS YMEHUIO
pacckazaTb O BBIIOJIHEHHOW paboTe C NOpaBWIbHBIM  YNOTpeOJeHUEM
COOTBETCTBYIOIIEH TEPMHHOJIIOTUM H COOJIONEHUEM JIOTHYECKUX CBSI3eH B
u3naraeMom Mmatepuaie. s oOydaromuxcst 3[IP Ha ypoBHE OCHOBHOTO 0OIIETO
00pa3oBaHUs TMMO-TIPEKHEMY SIBJISIFOTCSI XapaKTEPHBIMH: HEIOCTATOYHBIA YPOBEHB
Pa3BUTHS OTIENBHBIX TICHXUYECKUX MPOIECCOB (BOCIPUATHUS, BHUMAHUS, TIAMSTH,
MBIIUICHUS), CHW)KCHHBIM YPOBEHb WHTEIUICKTYAJIILHOTO pPAa3BUTHS, HU3KHA
YPOBEHb BBHIMIOJIHEHUS] YYEOHBIX 3a/laHHil, HHU3Kas YCHENIHOCTh OOyYCHHS.
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[loatTomy  mpm U3YYCHUHU ¢uszuku  TpebyeTcs  IeJICHAIIPaBJICHHOE
UHTEUIEKTyallbHOE  pa3BuTue oOywaronuxcss ¢ 3I[IP, oTBewaromee wux
OCOOCHHOCTSIM M BO3MOXKHOCTSIM. Y4eT ocobeHHocTel obOydwarommxcs ¢ 3[IP
TpeOyeT, 4ToOBl MpH W3YYCHHH HOBOTO MaTepuaia 00s3aTeNbHO MPOMCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOMIPOCOB,
PacCKpBIBAIOIIUX CBS3b (PUBMKM C JKU3HBIO; AaKTyalu3alusi TEpPBUYHOTO
YKU3HEHHOT'O OMBITa 00YYaIOIUXCSl.

YcBoeHne nporpaMMHOro Marepuana 1o (U3UMKE BbI3BIBACT OOJbIINE
3arpynHenus y oOydarommuxcsa ¢ 3[IP, moatomy Teopusi uzydaercsi 63 BBIBOJOB
CIIOKHBIX (popmyit. 3anauu, TpeOyroLIe NPUMEHEHHSI CIOKHBIX MaTEMAaTUYECKUX
BbIUMCICHUM U (opMysn, B OCOOEHHOCTM TakuX TeM, Kak «MexaHudyeckoe
JIBUKEHHEY, «ApXHMENoBa CHiIay, «MexXxaHudyecKas SHEpPrus», «JICKTPUUECKUE
ABJICHUS», «OJEKTPOMArHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MOMOUIBIO
YUUTES.

Oco0oe BHUMaHUE MPU U3YyYEHUHU Kypca (PU3MKHU yAENsSeTCs MOCTAHOBKE U
OpraHu3allid SKCHEPUMEHTa, a TaKKe MPOBEACHUIO (IPEUMYLIECTBEHHO Ha
KQKJIOM YPOKE) KpaTKOBPEMEHHBIX JIEMOHCTpalui (BO3MOYKHO C UCIOJIb30BAaHUEM
AIIEKTPOHHOM JeMOHCTpaiuu). HekoTopbie TeMbI 0053aTEIBHO JOJKHBI BKIIOYATh
OTOpHBbIE J1abopaTopHble pPabOThI, KOTOpbIE Pa3BHUBAIOT YMEHHUE IOJIb30BATHCS
MPOCTEUITUMU TPUOOpPAMH, aHAJTU3UPOBATH MOJYYEHHBIE JaHHbIE. B CBs3M C
OCOOCHHOCTSIMH ~ TIOBEJICHUSI U JeATeNbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOPMOKEHHOCTb, ~ HEOPraHW30BaHHOCTb)  NPEAYCMOTPEH  CTpPOKaWIINii
KOHTPOJIb 3a COOJIOJIGHHEM MpaBUI TEXHUKH O€30MacHOCTH MpH IMPOBEIECHUU
71a00paTOPHBIX U MPAKTUYECKUX PaOOT.

bonpmioe BHMMaHuWe Tmpu u3ydyeHuH (Gusuku noapoctkamu ¢ 3IIP
oOpamiaercss Ha OBJIAJICHHE HMHM MPAKTUUYECKUMU YMEHUSIMU U HaBBIKAMHU.
[IpenycMatpuBaercs ymMeHbIIEHUE 00BEMA TEOPETUUECKUX CBEACHUH, BKIIOUEHUE
OTIIEJBHBIX TEM WM IEeJNbIX pa3[ej]oB B Marepuanabl Mg 0030pHOTO,
O3HAKOMUTEIBHOTO UIU (PaKyJIbTaTUBHOTO M3yueHus. [Ipennaraerca yMeHbIlICHHE
o0beMa MaTEeMaTUYECKMX BBIYMCICHHM 3a CYET YBEJIMYECHHS] KaueCTBEHHOTO
OIMCAHUS ABJICHUN U IIPOLECCOB

JIocTaTOYHOE KOJIMYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM H
BOIPOCOB, PACKPBIBAIOIIMX CBSI3b (PU3MKU C JKU3HBIO, C TEMHU SBIICHUSMH,
HaOJII0/IEHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX JKU3HEHHOT'O OIbITA.

MakcumanbHO  HMCHOJB3YIOTCS  MEXIPEIAMETHBIE CBSI3M C  TaKUMHU
JTUCIUTIIMHAMY, Kak reorpadus, xumus, Ouonorusi, T.K. oOyduaroruecs ¢ 3IIP
0COOCHHO HYKJIAalOTCSA B MPEMOJAHECEHNH OJHOTO U TOTO )K€ yueOHOro Marepuasna
B Pa3JIMYHBIX acCIleKTaX, B €r0 BAPbUPOBAHUHM, B HEOAHOKPATHOM IMOBTOPEHUU U
3aKpEIUICHUHA TOJYYEHHBIX 3HAaHUM W nOpakThuueckux yMeHuil. [lo3Bomss
paccMarpuBaTh OJUH W TOT K€ Yy4eOHBbI MaTepual C pa3HbIX TOYEK 3PEHMUS,
MEXIPEIMETHbIE CBSI3M CIOCOOCTBYIOT €ro JIyYllleMy OCMBICJICHHIO, OoJiee
MIPOYHOMY 3aKPEIJICHUIO OJIYYEHHBIX 3HAHUN U NPAKTUYECKUX YMEHUM.
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IIpumepHble BUAbI AesTeibHOCTH oOydarommxesi ¢ 3IIP, o0ycioBiieHHbIE
0co0bIMH  00pa3oBaTeJbHBIMH  TNOTPEOHOCTAMH M o0ecleyHBAKOIIUE
OCMBICJICHHOE OCBOCHHUE COJep:KaHNU 00pa3oBaHusi N0 npeaMeTy «PHU3UKa»

[IpumepHas TeMaTthueckas M TEPMHUHOJIOTMYECKAs JEKCHKAa [0 Kypcy
¢busuku coorserctByer @OIT OOO.

Coneprxkanue BUAOB jesTenbHOCTH o0yyatomuxcs ¢ 3[1P Ha ypokax ¢usuku
OmpejeNsieTcs: HMX O0COoObIMH 00pa3oBaTelbHBIMU MOTpeOHOCTAMH. [lomumo
mpoko ucnosibdyembix B @OII OO0 oOmux s Bcex 00y4yarolmuxcs BUIOB
NESATEIbHOCTH CIIEAYET YCUIIUTh BHJIBI JAESITEIbHOCTH, CIEHU(PUUHbBIE Ul JAaHHOU
KaTeropuMu JIeTei, OOECNEeYMBAIOIINE OCMBICIEHHOE OCBOCHHUE COJIEpP KAHUS
oOpa3oBaHus MO NPEIMETY: YCHIIEHUE MPEAMETHO-IIPAKTUYECKON AESATENbHOCTU C
aKTUBHM3aLMEN CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C ONOPOH Ha alrOpUTM;
«TOUIArOBOCTh» B HM3YyYEHUHM MaTepuaina; WCIOIb30BaHUE JONOJHUTEIbHOU
BU3YaJbHOM OMOPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUIBI); PEUEBOMl OTYET O
IIpoLlecCE W Ppe3yJIbTaTe JACSATEIBHOCTH; BBIINOJHEHHUE CIELHUAIbHBIX 3aJaHUM,
00eCreunBAIOIINX KOPPEKLIMIO PETYIISINN Y4eOHO-TI03HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pPe3yJibTaTa.

Jns obOyuaromuxcs ¢ 3I1P cymiecTBeHHBIM SBISIOTCS TPHEMBI pabOTHI ¢
JEKCUYECKUM MaTepuajoM no npeamery. llpoBoaurtcs cneuuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIN CJIOBapb 00YYarOMIMXCSl COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
W3yyaemble TEpMHHBI BBOJSTCS Ha IOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyallbHAsA MOJJICPXKKA, aJTOPUTMbI PadOTHI C ONpPEACIIEHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyaJlu3alii TEPMHUHOJIOTUU.

B cBsizu ¢ 0coObiMu 00pazoBaTeIbHBIMU MOTPEOHOCTIMU OOYYAIOLIUXCS C
3I1P, npu 1uiaHUMpOBaHUK PaOOTHI yYEHHUKA HA YpPOKE CIEAYyeT MPUIEPKUBATHCS
CJIEIYIOLIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAWMO: [aBaTh aJITOPUTM OTBETa; pa3pemiaTh
II0JIb30BAThCSl IUJIAHOM, COCTABJIEHHBIM IpPU IMOATOTOBKE JOMAIIHETO 3aJaHUS;
naBaTh OOJbIlIE BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peuiarbh Jenarhb
npeBapUTENbHbIEC 3alUCH, TIOJIb30BATHCS HATJISAHBIMU OCOOUSMHU.

2. Ilo BO3MOXHOCTH 3ajjaBaTh OOYYarOIIMMCsI HAaBOSIINE U YTOUYHSIOLINE
BOIIPOCHI, KOTOPBIE IOMOTYT UM NOCJIEOBATENBHO U3JIOKUTh MaTeprall.

3. CucreMaTnyecKy NpOBEPATh YCBOEHUE MaTepuaia o TeMaM YpOKOB, IS
CBOEBPEMEHHOT0 OOHAPY>KEHUS MPOOETIOB B MPOILIEIIEM MaTeprare.

4. B nmpouecce wu3ydeHUsT HOBOTO MaTepuana BHHMAHHUE YYECHHKOB
oOpairaercss Ha HauOoJee CIOXHbIE paszjenibl ulydaeMod Tembl. HeoOxomumo
yaiie oOpamaTbCsi K HUM C BOIPOCAMH, BBISICHSIOIIMMH [OHUMaHUE Y4eOHOTrO
Marepuajia, CTUMYJIMPOBATh BONPOCHI NPH 3aTPYIHEHUSAX B YCBOCHUM HOBOTO
Marepuaa.
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MecTto yueOHOTro npeamera «Ou3uka» B y4eOHOM IJIaHe

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaH/JapTOM OCHOBHOr0 oO1Iero oOpa3oBaHus yueOHBIM mpenMer «Du3znka
ABISeTCsl 00s13aTeNbHBIM Uit u3ydeHus. ConaepxaHue ydyeOHOro mpenMera
«Dusukay, npeacTtarieHHoe B DenepanbHoil paboyeil mporpaMme, COOTBETCTBYET
OI'OC 00O, denepanbHON 00pa30BATENBHONW MPOrpaMME OCHOBHOTO OOIIETO
oOpazoBanus, PenepalibHOM aJaNTUPOBAHHOM 00pA30BATENBLHON MpOrpaMme
OCHOBHOTO 00111ero 00pa3oBaHus AJsi 00yUYaIOIIUXCS C 3aJIEPKKON MICUXUYECKOTO
pa3zBuThs. OOllee YKMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsl M3Y4YeHHUs (U3UKUA Ha
0a3oBOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelnw), B 8
KJ1acce — 68 JacoB (2 gaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HEEIMIO).
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COHEPXXAHUE YYEBHOI'O [IPEJIMETA «®U3UKA»

7 KIIACC

Paznes 1. ®u3nka u e€ poJib B IO3HAHUM OKPYKAIOLIEr0 MUpa

dusuka — Hayka o mpupoze. SBmenus npupoxst (MC'). ®usmueckue
SBJICHUS: MEXaHWYECKHE, TEIUIOBbIE, D3JIEKTPUUYECKHUE, MArHUTHBIC, CBETOBBIE,
3BYKOBBIE.

Ouznueckre BenWyuHbl. M3Mmepenue ¢uznueckux BelW4YuH. Dusuueckue
npu60pbz2 . Iloepewnocmo uzmepenuti. MexayHapoiHas CUCTEMA €UHUII.

Kak ¢wusuka u Jpyrue ecTecTBEHHbIE HAyKH M3y4alOT MPUPOIY.
Ecmecmeenno-nayunulii Memoo no3HaHus: HAOA0O0eHUue, NOCMAHOBKA HAYUYHO20
80NPOCA, 8bIOBUIICEHUE SUNOME3, IKCNEPUMEHM NO NPOBEPKe 2UNOme3, 00bsACHeHUe
Hab0aemoeo aenenus. Onucanue uzudeckux A6AeHUl ¢ NOMOUWbIO MOOEEl.

[Ipenmet u MeToABI HUBHUKH.

/Iemoucmpauuu3

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®duznyeckue npuoOpsl U NPOLEAYpa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM

U 1M (GPOBBIM MPUOOPOM.

Jlabopamopnwie padbomul u onvimol

1.Onpenenenue IEeHBI JCICHUS H3MEPUTENBHOTO Mpudopa (MCHONIb3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. 3mepenue paccTosTHUM.

3. Usmepenne o0bEMa )KUIKOCTH U TBEPAOTO Tela

4. Onpeoenenue pazmepos Mauvix mei.

5. Usmepenue temmepaTypbl MPU MOMOIIU KUAKOCTHOTO TEPMOMETpa M
JaTyuKa TeMIIepaTyphl.

6. Ilposedenue uccnedosanusi no npogepke cunomeswvl: OAIbHOCMb NOIEMA
WapuKa, nyweHHo20 20pU30HMAalbHO, mem Ooabule, yem Oobule 8b1ICOMA NYCKd.

Pa3znean 2. IlepBoHayaibHbIE CBEIeHUS 0 CTPOEHUM BelllecTBa

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, ux pasmepol. Onvimoi,
dokaszvlgaroujue OUCKpemHoe CmpoeHue 8euecmad.

JBmxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABWKCHHUS YacTHI[ C
TeMriepatypoil. bpoyHoBckoe aBwxkenue, auddysui. Bzaumoodeiicmeue uacmuy
gewecmea. NPUMsINCeHue U OMmmaiKusaHue.

" MC — anemeHTHI cosiepKaHus, BKIIOYAIOIIIE MEXKIPEIMETHBIE CBSI3H, KOTOPHIE MOIPOOHEE PACKPHITHI B
TEMaTHYECKOM [UIaHUPOBAHUH.

* 311ech 1 Jjaee KypCHBOM 0003HAUCHBI TEMBI, H3yUCHHE KOTOPHIX POBOIUTCS B 03HAKOMUTEILHOM ILIAHE.
[lenaror caMoCTOSTENBHO ONpeieNsieT 00bEM H3y4aeMOoro MaTepHaa.

? Bee JlemoncTparuu i JlaGopaTopHbie paGoThl, IPEICTABICHHEIE B CONECPKAHUH, JOIYCKAETCS (MOIKHO)
MPOBOJIUTD, UCIOJIB3Ys HH(POPMALMOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTUH (LIM(pPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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ArperaTHble COCTOSHUS BEIIECTBA: CMIPOeHUe 2a308, JHcuoKocmel u
meépobix (Kpucmaiiudueckux) mei. Bzaumocssnzv mexncoy ceolicmeamu eewyecmes 6
PA3HLIX  A2PE2aMHbIX COCMOSAHUAX U UX AMOMHO-MOAEKYJISIPHLIM CIPOCHUEM.
Ocobennocmu azpe2amubix cOCMOSHUU 800bL.

,Zlemoucmpauuu4

1. HaGmonenrne G6poyHOBCKOTO JIBHKCHHUS.

2. Ha6monenue nuddyszun.

3. Habmooenue  s6nenuti, OOBACHAOWUXCA  NPUMSAICEHUEM — UU
OMMANKUBAHUEM YACUY BeUleCMBA.

Jlabopamopnuie padbomul u onvimol

1. Oyenxa 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. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Ckopoctb. Cpeousia ckopocmsb npu HepasHomMepHom oOsudiceHuu. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SIBneHue wHepUUU. 3aKOH uHepyuu. Bzaumooeiicmeue men kaxk npuuuHa
uMeHenus ckopocmu Osudxcenusi men. Macca kax mepa umepmuocmu meida.
[TnotHOCTH BemiecTBa. C6A3b NMAOMHOCMU C KOIUYECMBOM MOAEKYl 8 eOuHuye
0b6véMa sewecmaa.

Cuta Kak XapakTepucTuka B3auMojehcTBust Ten. Cura ynpyeocmu v 3aKOH
I'yka. Uszmepenue cunvi ¢ nomowwbto ouHamomempa. SIBIeHHE TATOTEHHS U CHIIA
TsokecTd. Cuna maxcecmu Ha opyeux niawemax (MC). Bec tena. HeBecoMoCTb.
CroxxeHue Cuii, HallpaBJICHHBIX IO OAHOM npsamoi. PaBHoaeiicTByromas cui. Cuna
mpeHus. TpeHue cronvoicenuss u mpeHue nokosi. Ipenue 6 npupooe u mexHuke
(MC).

ﬂemoucmpaumﬁ
Hab6nrogenne MexaHMuecKoro IBHKECHHUS Tela.

N3mepeHne cKopoCTH MPSIMOJIMHEHOTO JBUKEHUSI.
HabGnronenue siBjeHUST MHEPIIHH.

Hab6nronenune n3MeHeHnusi CKOPOCTH MPY B3aUMOJICHUCTBUH TEIL.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEI.

CrnoxxeHue cuJjl, HalpaBJICHHbBIX 110 OJHON MPSIMOIA.
JIaﬁopamopre padomut u onvimaol

R

* 3j1ech U JaTee PUBOIUTCS PACIIMPEHHBII epedeHb Ta00PATOPHBIX PAGOT H OIBITOB, H3 KOTOPOTO YUHTENb
JiesiaeT BHIOOP 10 CBOEMY YCMOTPEHHUIO.
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1. OnpeneneHue CKOPOCTH  PABHOMEPHOrO  JBMXKEHHUS  (IlIapuKa
B KUJKOCTH, MOJCIN DJJICKTPUYECKOTO aBTOMOOWIIS W T.1L.) (2JleKmMpPOHHAA
0eMOHCIPaYUs1).

2. Omnpenenenne CpeHEl CKOPOCTU CKOJIBKEHUS OpycKa WM IIapuKa Mo
HAKJIOHHOU IUTOCKOCTH.

3. Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

+ OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKEHUS
(medopmarun) Ipy>KUHBI OT TPUIIOKEHHOM CHIIBI.

5. OnBbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIbKECHHUS

OT BCCa TCJIa U XapaKTCpa COIIPUKACAIOIINXCA HOBerHOCTeﬁ.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hasnenue. Cnocobvl ymenvuieHus u ygeaudenus oaenenus. /lasnenue 2asa.
3asucumocms Oasnenus eaza om o0o6véma, memnepamypul. llepedaua Oaenenus
meépovimu menamu, sxcuokocmamu u eazamu. 3axon llackansa. I[Tneemamuueckue
MawiuHbl. 3aBUCHUMOCTh JaBJICHUS JKUIKOCTH OT TiyouHbl. Coobwarowuecs
cocyowl. [ uopasnuueckue MexaHusmul.

Atmochepa 3emnu u atMocepHoe naBieHue. lIpuuunsvl cyujecmeosaHus
6030ywiHol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3a8UCUMOCHb AMMOCHEPHO20 0asleHUs Om BblCOMbl HAO YPOBHEM
mops. Tlpubopwt 011 uzmepenus ammocgeprnoco 0asieHus.

Heiicmeue orcuoxocmu U easa HA  NOSPYIHCEHHOE 8 HUX  MmeJo.
BreitankuBaromasi  (apxumesnoBa) cuna. 3axkorn Apxumeoa. Ilnasamue men.
Boszoyxonnasanue.

Hemoncmpauuu

I. 3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Iepenava naBieHUs KUIKOCTHIO U Ta30M.

3. Coobmiaromuecst COCy/Ibl.

4. I'mppasinueckuil mpecc.

5. [IposiBinenue nelcTBUsi aTMOCHEPHOTO JABICHUS.

6. 3aBUCHUMOCTD BBITAJIKUBAIOUIEH CUIIBI OT 00bEMA MOTPYKEHHON YaCTH
T€JIa U IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEH CUJIbI BECY BBITECHEHHOMN KUIKOCTH.

8. VYcnoBue 1ulaBaHUS TEN: IUIABAHME WM IOTPY)KEHHE Tel B

3aBUCUMOCTH OT COOTHOIICHUS MIIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnwie padbomut u onvimol

1. HMccaenoBanue 3aBHCHMMOCTH Beca Tela B BOJE OT 00BEMa
MOTPYKEHHOU B KUJIKOCTh YAaCTH TEJIA.

2. OnpeneneHue BBITAJKUBAIOMICH CHIIBbI, JEUCTBYIOLIEH Ha TEIoO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, IEMCTBYIOIIEA Ha
TEJIO B JKUJIKOCTH, OT MAacCHhl TeJa.
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4. OMnbITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YACTH
T€JIa ¥ OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanne apeomerpa WIM  KOHCTPYMPOBAHHME  JIOJIKH
Y OIIpeAeIeHUE €€ TPY30I10JbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrust

Mexannueckas paboTa. MOIIIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [Ipasuno
pasHosecusi puvluaza. Illpumenenue npaeuna pagHosecus pvlyaea K ONO0K).
«3onomoe  npasuno» mexanuxu. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass »Heprus. Kunemuueckas u NOMEHYUANbHAA IHEPUSL.
llpespawenue 00no20 6uda Mexanuueckou dHepauu 8 Opy2ou. 3aKOH COXPaHCHUS
SHEPIrUu B MEXAHUKE.

Hemoncmpayuu

I. [IprMepbI TPOCTBIX MEXAHU3MOB.

JaGopamopnvie pa6omst u onvimoi’

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBHKCHHH
T€Ja M0 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue ycioBUNA paBHOBECHS pblyara.

3. N3mepenne  KIIJI  HAKJIOHHOW  IUIOCKOCTH  (371eKMPOHHAA
oemMoHcmpayusi).

4. N3yuenue 3aKOHa COXpaHECHHUS MEXaHUYECKOU DHEPTUU

(2/1eKMpPOHHAA 0eEMOHCMPAUUSL).

8 KUIACC

Pa3nea 6. TensioBble sIBJIEHUA

OcHo6Hble NONONHCEHUST MONEKYIAPHO-KUHEMUYEeCKOU Meopuu CmpoeHust
sewecmsa. Macca u pazmepvt amomos u monekyi. Onvimsl, nOOmMeepIcOarOUiUe
OCHOBHbBIE NONOHCEHUSL MOTEKYTAPHO-KUHEMUYEeCKOU meopuul.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. OdwvscHeHue c8olicma 2azo8, Hcuokocmel u
MmeEéPObIX Mmejl HA OCHO8E MNONONCEHU MOJEKYIAPHO-KUHEMUYECKOU Meopull.
CmauuBaHue u KanuiisapHle seieHus. 1ennogoe pacuiupenue u cocamue.

Temneparypa. Cesizb memnepamypol O CKOpOCHbIO MENnI08020 OBUNCEHUS]
yacmuy.

Baytpenusis  sHeprusi. Cnocobvl uzmeHeHusi GHYMpEeHHeU IHepeUl.:
mennonepeoaia u cogepuieHue  pabomul. Buowl menionepeoayu:
Menionpo80OHOCMb, KOHBEKYUSL, U3JIyYeHUe.
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KonuuectBo Temnotel. Yoenvrnas mennoémxocme eewgecmaa. Tennoobmen u
menJio8oe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omeepoesanue KpuUCmailudeckux eewecms. YoenvHas
mennoma naaenenus. Ilapoobpazoeanue u komoencayus. Hcenapenue (MC).
Kunenue. Yoenvnasa mennoma napoobpazosanus. 3asucumocms memnepamypol
KUNneuust om ammocgeproeo oasnenus. Biaxcnocms 8030yxa.

DHeprus TOIIUBA. YoenvHas menioma c2opaHus.

Ipunyunsvr pabomvr mennosvix odsueameneu. KII/[ meniooco osuecamers.
Tennosvie osucamenu u sauuma okpyxcaouei cpeovt (MC).

3axon coxpanenus u npespawenus dsHepeuu 8 menyiogvlx npoyeccax (MC).

Jlemoncmpavyuu

1. Hab6nronenne OpOyHOBCKOTO JIBH>KEHHS.

2. HaGmonenune nuddysuu.

3. HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHHM.

4. HaOnronenue TenioBoro pacimpeHus Ted.

5. W3meHeHue naBlieHHUs ra3a IpU HW3MEHEHUU O00bEMa M HarpeBaHUU
WIH OXJIKJIEHUU.

6. [IpaBuna n3aMepeHus: TeMiepaTyphl.

7. Bunbl Tenonepenaym.

8. OxJaxieHue pyu COBEPIIICHUHN padOTHI.

9 HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaGmroneHue KAIeHusI.

12. HaGmroeHre MOoCTOSHCTBA TEMIIEPATYPhI MPH TIABICHUH.
13. Mopaenau TEemIoOBEIX JIBUTATEIICH.

Jlabopamopnuie padbomoul u onvimol

1. OnpiTel 1O  OOHApYXKEHUIO  JEHUCTBUA CHJI  MOJIEKYJSIPHOTO
NIPUTSHKEHUS (2/1eKMPOHHAA 0eMOHCMPAUUSL).

2. OMnbITh O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl 0 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH
Y TBEPABIX TEIL.

4. Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

5. OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO31yXa OT €ro
00BbEMa U HArpeBaHUs WM OXJIAXKICHUSI.

6. IIposepxa ecunome3svl TUHEUHOU 3A6UCUMOCIU ONUHbL CIONOUKA
IAHCUOKOCU 8 MEPMOMEMPUUECKOL MpPYOKe Om memMnepamypbi.

7. Habnrogenue um3MeHEHUs BHYTPEHHEH SHEpPruu Tejla B pe3yJbTaTe
TeIuIonepeau U paboThl BHEIIHUX CHIL.

8. HccnenoBaHue sBIEHUS TEIJI0O0OMEHA IPU CMEIIMBAHUU XOJOAHON U
ropsiueu BOJIbI.

9. Onpeoenenue Koauuecmea menjiomol, MNOJIYYEHHO20 B000U Npu

menjioobmene ¢ HazcpemobimM mMmemaiiudecKum L}LUZMHOPOM.
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10.  HccnmenoBanue nporecca UCIIaPEHUs.
11. OnpeneneHue OTHOCUTENBHON BJIAXKHOCTH BO3AYXa.
12.  Onpeodenenue yoenvHou meniomol niagieHus 1vod.

Pa3znes 7. JiekTpudeckue 1 MAarHUTHbIE SIBJIEHUS

Inekmpuszayusi men. JIBa pojia 2JIEKTPUUECKUX 3apsA/ioB. B3aumonaeicTBue
3apsIKEHHBIX TEJI.

DnekTpudeckoe noje. [lpunyun cynepnosuyuu s31eKmpudeckux nojeu (Ha
KawecmeeHHOM YPOBHe).

Hocumenu sanexmpuuecxux 3apsa006. InemenmapHulil d1eKmpuseckKutl 3apso.
Cmpoenue amoma. 1IpoBOOJHUKM W  JUAJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKUN TOK. Ycnosus cywecmeosanusi 31eKmpuideckoeo mokd.
M CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmputecKull mox 8 HCUuOKOCHsX U 2a3ax.

PaGota u MONIIHOCTH AIEKTPUUYECKOTO TOKa. 3akxon [[coyna—/lenya.
Inexmpuyeckue yenu u nompedumenu dJIEeKMpuU4ecKou dHepeuu 8 Ovlmy.
Onektpuueckas uenb. Cuiia Toka. DIIEKTpudeckoe HanpsbkeHne. COpOTUBIIEHNE
MPOBOJIHUKA. YOoenvHoe conpomusnenue gewgecmaa. 3akon OMa Jyisi y4acTKa LEeTH.
[locnenoBaTenbHOE M MapaJUIEIbHOE COECIMHEHUE NPOBOJHHUKOB. Kopomkoe
3amviKaHue.

[locTossHHbIE ~ MarHuThl.  B3aMMOIENMCTBHE  TOCTOSIHHBIX ~ MArHHUTOB.
Maenumnoe none. Maenumnoe none 3emau u e2o 3Hauenue OJisl AHCU3HU Ha 3emie.
Onvim Opcmeda. Maenumnoe none snekmpudeckoeo moka. Ilpumenenue
INeKMPOMACHUMOE 8 mexHuKe. Jlelicmeue MAcHUMHO20 NOJISL HA NPOBOOHUK C
MOKOM. Inexkmpoosueameib NOCMOAHHO20 moKa. Hcnonvzosanue
anlekmpoosueameriell 8 MeXHUYeCKUx YCmpoucmeax u Ha mpascnopme.

Onvimuer  @apaoes. Aenenue aInekmpomacHumuou unOykyuu. Ilpasuno
Jenya. Onexmpocenepamop. Cnocobvl noayueHus I1eKmMpUecKol OdHepul.
DJIEKTPOCTAHIIMY HAa BO3OOHOBJISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpauuu

1. DneKkTpu3anus Tel.

2. JIBa pojia 3JIEKTPUYECKUX 3apS0B U B3aUMOJECHCTBHUE 3apsiKEHHBIX
Teq.

3. YCTpONCTBO U ICUCTBUE SIEKTPOCKOIIA.

4. DneKTpocTaTU4eCcKast HHAYKIHUS.

5. 3aKOH COXPAHEHMS JIEKTPUUECKUX 3apsI0B.

6. [IpOBOIHUKH U AURJIEKTPUKH.

7. MoaenupoBaHue CUJIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

8. M cTOYHMKM TOCTOSIHHOTO TOKA.

9. JIecTBHSA DIEKTPUYECKOTO TOKA.

10.  DnekTpuyecKuid TOK B KUIKOCTH.
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11. T'a3o0BbIl pa3psa.

12.  H3mepeHue CHIIbl TOKA aMIIEPMETPOM.

13. HM3mepeHne dneKTpUUECKOTO HANIPSKEHUS BOJIBTMETPOM.

14. Peocrtar u Mara3uH CONPOTUBIICHUN.

15. B3aumojeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MopaenrpoBaHuE HEBO3MOKHOCTH PA3JAEIEHUS MMOJOCOB MarHUTa.

17. MopaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

18.  OmpeIT Dpcrena.

19. MarnutHoe 1ojie Toka. DIEKTPOMArHHUT.

20. JleiicTBHE MAarHUTHOTO MO HA TPOBOJAHUK C TOKOM.

21.  DneKTpOJBUTaTENb NOCTOSHHOTO TOKA.

22. HccnemoBaHue SIBICHUS IEKTPOMArHUTHOW UHIYKIIUH.

23.  Omnertel Papajes.

24. 3aBHCHMOCTb HAINPABJICHUS HHAYKIMOHHOTO TOKa OT YCJIOBUU €TO
BO3HUKHOBEHHUS.

25. DeKTporeHeparop NOCTOSIHHOTO TOKa.

Jlabopamopnwie padbomoul u onvimol

1. OneITel 10 HAOTIOMEHUIO SJIEKTPU3ANMKM TEJ HWHAYKIUEH W TIpH
COTPUKOCHOBEHHH.

2. HccnenoBanue neWCTBUSI DJIEKTPUUYECKOTO TOJST HA TPOBOJAHHUKUA U
JTUDJICKTPUKH.

3. COopka u mpoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.

4.  V3MmepeHue u peryJMpoBaHUE CUIIBI TOKA.

5.  V3Mmepenue u perylIupoBaHUE HANIPSHKCHUS.

6.  HUccrneoosanue 3a8ucumocmu cuivl moxa, uoywe2o uepes pe3ucmop,
Om CONPOMUBIEHUS PE3UCOPA U HANPANCEHUS HAd Pe3UCTOope.

7. Onvimol,  OeMOHCMpUpyOWUe  3A8UCUMOCIb  DNIEKMPUYECKO20
CONPOMUBNIeHUsL NPOBOOHUKA OM €20 OJIUHbBL, NIOWAOU NONEPEeUHO20 CeYyeHUs U
mamepuana.

8. Ilposepxa npasuna crodxiceHuss Hanps*CeHUU NPU Nocie008amelbHOM
COeOUHeHUU 08YX Pe3UCOpPO8.

9. Ilposepxa npasuna 0nsa cuivbl MoKa nNpu NAPALLEIbHOM COEOUHEHUU
Pe3UCmopos.

10. Omnpenenenne pabOTHI AJIEKTPUUECKOTO TOKa, WAYIIETO uepes
pe3ucTop.

11. OmnpeneneHue MOIIHOCTH BJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. HccrnenoBaHue 3aBUCUMOCTU CHJIBI TOKa, MIYILIETO YEpe3 JIAMIIOYUKY,
OT HaIpsKEHUS HA HEM.

13.  Onpeoenenue KII/[ nacpesamernsi.

14. HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBHUS MOCTOSTHHBIX MAarHUTOB.
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15. W3ydyeHne MarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB TMpU HX
00BEIMHEHUU U PA3JICIICHUN.

16. HccinenoBaHue JAEUCTBUS DIIEKTPHUYECKONO TOKAa HA MAarHUTHYIO
CTpEJIKY.

17. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJCHCTBUS
KaTYILIKU C TOKOM U MarHATa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

18. M3yuyeHue neCTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

19.  KoncmpyuposaHnue u uzyueHue pabomwl 31eKmpo08U2ames.

20. Usmepenue KIIJI anexkTpoaBUTraTeIbHON YCTAaHOBKH.

21. OneITel MO UCCIAEAOBAHUIO SIBIICHUS AJEKTPOMATHUTHOW WHIYKIIUU:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHNUS U HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3znesn 8. Mexanuveckue siBJIeHUSA

Mexannueckoe JBHkeHUE. MarepuanbHas Touka. (CucrtemMa oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBUxkeHue. Hepasnomepnoe npsamonuneunoe osudicenue. CpeHss u MeHOGEHHAs
CKOpOCMb mesa Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. PasHoyckopenHoe npsamonunetnoe osudxcerue. CBOOOAHOE
nanenue. Onvimol [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

IlepBoiii 3akoH HproTona. Bropoir 3akoH Herorona. Tpetuin 3akoH
Herotona. Ilpunyun cynepnozuyuu cu..

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

Cuna TSHKECTH U 3aKOH BCEMHPHOTO TSATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
najgenus. /{euowcenue naanem eoxpye Connya (MC). Ilepsas kocmuueckas
ckopocmyb. Hegecomocmuv u nepezpysxu.

PaBHOBecue MatepuanbHON TOUKU. AOcomomHo meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHou ocvlo epaujeHus. MOMEHT cuibl. [Jenmp
msdicecmu.

Nmnynsce Tena. Mzmenenue umnynvca. Munynoc cunvl. 3aKOH COXpPaHECHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

MexaHnnueckass paboTa U MOUIHOCTh. PaboTa CWJI TSKECTH, ynpyeocmu,
mpenus. Cea3b onepeuu u pabomsi. IloTeHIMaIbHAS SHEPTUS Tea, TOJAHATOrO HAJl
IIOBEPXHOCTBIO  3eMiM. [lomenyuanvHasa  3HeEpeus  CoCamou  NPYICUHDL.
Kunernueckas sueprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXpaHEHUs
MEXaHWYECKON YHEPTUH.

Jemoncmpayuu

1. Habnrogenne MeXaHM4eCKOro JIBHKEHHSI Te€Jla OTHOCHUTEIBHO Pa3HBIX
T€JI OTCUETA.
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2. CpaBHEeHHE TIyTE€ U TPACKTOPHI ABUKEHUS OJHOTO U TOrO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.

4. HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

5. Habnronenue nBM>KEHMS TeJla IO OKPY>KHOCTH.

6. HaOmroneHue MexaHW4ecKUX SIBJICHUM, NMPOUCXOISALIMX B CUCTEME

orcuéra «Temexxkay mpu e€ paBHOMEPHOM U YCKOPCHHOM JIBHOKCHHH
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

7.  3aBHCHMMOCTb YCKOPEHHMs TejJa OT MacChl Tela U ACUCTBYIOLIEH Ha
HETO CHUJIB.

8.  HaOmroneHue paBeHCTBa CHJI IPU B3aUMOJICHCTBUU TEII.

9 M3meHeHnue Beca Tela IMpyu yCKOPEHHOM JBHKECHUH.

10. Ilepenmaya uMmIrynbca IIpy B3aUMOJECHCTBUU TEI.

11. TIpeoOpa3oBaHus YHEPTUU MTPU B3AUMOJEHCTBUU TET.

12.  CoxpaHeHne UMITyJIbCAa IPU HEYTIPYTOM B3aUMOJICUCTBHH.

13.  CoxpaHeHue uMIyJibca Mpu adCOIOTHO YIIPYTrOM B3aUMO/ICHCTBUH.

14. HaOGmroneHne peakTUBHOTO ABUKEHUS.

15. CoxpaHeHue MEXaHMYECKOW 3HEPTHH MPU CBOOOTHOM MaJCHHH.

16. CoxpaHeHHE MEXAaHMYECKOM OHHEPruu NpU [ABUKEHUHU Tella O]
JICUCTBUEM ITPYKUHBI.

Jlabopamopnuie padbomul u onvimol

1.  Koncmpyupoeanue mpakma 01a  pa3eoHa U  OalbHelule2o
PABHOMEPHO20 OBUINCEHUS ULAPUKA UTU TNENEHCKU.

2. OmnpeneneHue CpeTHe CKOPOCTH CKOJIbXKEHUS OpycKa WIIM ABHIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. Onpenenenue yCKOPEHHUs TeNna NPU PaBHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOU IUTIOCKOCTH.

4. HccnenoBanve  3aBUCUMOCTM ~ MYTH  OT  BpPEMEHU  MpHU
PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

5. IIposepka eunomesvl. eciu npu pasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYaIbHOU CKopocmu nymu OMHOCAMCA KdAK pﬂa HeYemmuix yucemin, mo
coomeemcmeyrowue nNPOMeENCYmKuU 6peEMEeru 0OUHAKOBYL.

6.  HccnenoBaHue 3aBUCUMOCTH CHJBl TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JAaBJICHUS.

7. Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

8. Onpenenenne KECTKOCTU TPYKUHBI.

9. Onpenenenue pabOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JIBH)KEHHH

TeJa MO TOPU30HTAIBLHOM MOBEPXHOCTH.

10. Omnpenenenue pabOTbl CUJIBI YOPYrOCTH TMpU TOIBEME TIpy3a
C MCTOJIb30BaHUEM HEMOJIBUKHOTO U TIOJIBHXKHOTO OJIOKOB.

11. H3ydeHue 3aKkOHA COXpPaHEHUS YHEPTHUU.
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Paznen 9. Mexannuyeckue KoJieOaHus U BOJIHbI

Konebarenbnoe naBmkeHne. (OCHOBHBIE XapaKTEPUCTUKH  KOJIECOAHUN:
NEPUOJl, 4YacTOTa, AMIUIATYyAA. Mamemamuueckuii U NPYHCUHHBIU MASAMHUKU.
lIpespawenue snepeuu npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxatomue koneOanus. BeiHyX1eHHbIE KoJeOanus. PezoHaHc.

Mexanudeckue BoJHBL. CBONCTBa MEXaHWYECKUX BOJH. [IpodonbHule u
nonepeynvie B60JHbL. J[MUHA BOIHLL U CKOPOCMb €€  PACHPOCMPAHEHUS.
Mexanuueckue 6onbl 6 meépoom meie, ceticmuyeckue 8ouwl (MC).

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

Jemoncmpavyuu

1. HaOmronenne xoneOaHUM TE MOJ JEHCTBUEM CHIIBI TSXKECTU U CHIIBI
YIOPYTOCTH.

2. HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

4. PacnpocTpaneHne npoaoIbHBIX U ITOMEPEYHBIX BOJIH.

5. HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHYECKUMN PE30OHAHC.

Jlabopamopnuie padbomul u onvimol

1. Onpenenenne YacTOoThl M Tiepuoja KojeOaHWil MaTeMaTH4eCKOTro
MasiTHUKA.

2. Omnpenenenre 4aCTOTHI U NIEPHO/Ia KOJICOAHHI NPy KUHHOTO MasiTHUKA
(2/1eKMpPOHHAA 0eEMOHCIMPAYUSL).

3. HccnenoBanre 3aBUCUMOCTH TepUOJia KOJI€OaHUN TOJIBEIICEHHOTO K
HUTHU Tpy3a OT JJIUHBI HUTH.

4. HccnenoBanue 3aBUCHMOCTM TMepuoAa KoJIeOAaHUM MPYKUHHOTO
MAasiITHUKA OT MACCHhI Tpy3a (2/1eKmpPOHHAA 0eMOHCMPAUUSL).

5. [IpoBepka HE3aBUCHMOCTH MEPHOJIa KoJIeOaHH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChl Ipy3a.

6. OnbITEI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tiepuojaa KoyieOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

1. W3mepenne ycKkoOpeHHsT CBOOOAHOTO TajeHUs  (2JIeKMPOHHAA
oemoncmpauusi).

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHuTHOE  ToJie.  DJIEKTPOMarHuTHeie  BOJHBL.  Ceoiicmea
9NeKmpoMacHumuelx 6oaH. Lllkana snekmpomazcnummueix eoan. Hcnonvzosanue
9NEKMPOMACHUMHBIX 8OJIH OJ1s1 COMOBOU CEA3U.

DnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BomHoOBBIE cBOMCTBa
CBeTa.

Jlemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX 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  mopenbp  cBeta.  McrouHuku — cBeta.  [IpamonuneuHoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlynol. OTpakeHHE CBeETA.
IInockoe 3epkano. 3akon ompasiceHus ceéema.

[Ipenomnenue cBera. 3aKOH MpeNOMIEHUs cBeTa. [lonHoe 6HympeHHee
ompadicenue ceema. Hcnonv3oeanue NOIHO20 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm nydeit B nuH3e. Onmuueckas cucmema ¢homoannapama,
muxpockona u meaeckona (MC). Ina3z kak onmuueckas cucmema. bnuzopykocmo u
0AIbHO30PKOCHIb.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onvimwr Hwiomona. Cnoowcenue
CNeKmpanbHbIX YEEmoe.

Hemoncmpayuu

1. [IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonmyyenne wu300pakeHUI B IJIOCKOM, BOTHYTOM U BBIIYKIOM
3epKajax.

4. [IpenomiieHue cBera.

5. OnTuyecKkuil CBETOBO/I.

6.  Xop mydeil B coOuparouieit JIMH3e.

7. XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.

8. [TonyueHnne n300pakeHU ¢ TOMOIIIBIO JINH3.

9. [Tpuniun aeiictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mogens riaaza.

11. Pa3noxxeHue 6€y10ro cBeTa B CIIEKTP.

12. TlonmyuyeHue Genoro cBeTa Mpu CIOXKEHUU CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie padbomul u onvimol

1. HccnenoBanne 3aBUCHUMOCTH yIVIa OTPAXKEHUSI CBETOBOTO Jiyda OT
yIJia naJeHUsl.

2. W3yueHne xapakTEepUCTHK W300paKeHUS TMpeAMeTa B  IUIOCKOM
3epKajie.

3. HccenenoBanre 3aBUCUMOCTH yTila IPEJIOMIIEHUS] CBETOBOIO JIyda OT
yTJla MaJIeHUs] Ha TPAHULE «BO3LyX—CTEKIIO».

4. [TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenne  (POKYCHOrO  pacCTOSSHUSL M ONTUYECKOW  CHJIBI

coOuparoIelt JTMH3bI (2J1eKMPOHHAA 0EMOHCIPAYUSL).
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6. OneITBl MO Pa3JIOKEHUIO OEJIIOro CBETa B CIEKTP (2/1eKMPOHHAA
oemoncmpauusi).
7. OnbITHI IO BOCIPUATHIO IIBETA MPEAMETOB IIPU UX HAOIIOJCHUH Yepe3

I[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJICHUSA

Onvimul Pesepghopoa n mmanerapHas Mojienb aroma. Mojenb atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmeo.

PanuoaktuBHOCT. Anbgha-, bema- u camma-uznyuenus. CTpoeHUE aTOMHOTO
anpa. Hyxknouwnas moodens amomHnoz2o s0pa. HMzomonwi. PaduoakmusHvie
npespawenus. Ilepuoo norypacnada amomHwlx soep.

SAnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsAJI0BOIO M MacCOBOTO YHCEN.
Peaxyuu cunmesa u oenenus saoep. Uecmounuku snepeuu Connya u 36é30 (MC).

SAnepHas sHepreTuka. /leiicmeus paouoaKxmuHbIX U3IY4YeHUl HA JHCUBblE
opeanuzmol (MC).

Hemoncmpayuu
CHexTpbl U3Ty4YEeHUS U TTOTJIONIEHUS.

CrexTphl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanus n3imydeHus: IpUPOJIHBIX MUHEPATIOB U MIPOJLYKTOB.
JTaﬁopamoprte pabomul u onvimul

N

1. Habnoodenue cniowHbIX U JTUHEUYAMbIX CHEKMPOS8 U3 UEHUSL.

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

3. N3mepenue paanoakTUBHOTO (DOHA (91eKmpoHHan Oemoncmpayus).

IToBTOpPHUTEIHLHO-00001IAOIIIUIA MOLYJIb

[ToBTOPHUTEIIEHO-0000IIAFOIINI MOTYJIb TIPETHA3HAYCH JIJISl CHCTEMAaTHU3aIHN
u  0000ImIeHWS  MPEIAMETHOTrO  COACPKAHUS HM  ONbITAa  JACATCIBbHOCTH,
MPUOOPETEHHOTO MPU U3YUEHUU BCETO Kypca (HU3HUKH.

[Tpu u3ydeHnn TaHHOTO MOJYJIS PEaTU3yIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JeSATEIIbHOCTH, HA OCHOBE KOTOPBIX 00CCIEUMBACTCS JOCTHKCHUE MPEIMETHBIX H
METANpPeIMETHBIX  IUTAHUPYEMBIX  pe3yJbTaTOB  O0Oy4YeHHs, (opMHUpYeTCs
€CTECTBEHHO-Hay4YHasi TPAMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCJICIOBAHHMS
SIBJICHMA TIPUPOABI M TEXHHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (DU3MUECKUe
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTAIbHBIC.
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[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP NAHHOIO pas3feia peannus3yercs
3a CYET TOT0, YTO y4alIMeCs BBIIOJHSIOT 3aJJaHUsI, B KOTOPBIX UM IIPEAJIAracTcs:

" Ha OCHOBE TOJYYCHHBIX 3HAHWK pACIO3HABATh M HAYYHO OOBSICHATH
bu3nYecKre IBICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHOMN KU3HU;

" HCHOJIB30BATh IOJ  PYKOBOJACTBOM  II€arora  HAy4YHbIE  METOJbI
uccienoBanusa (U3MYECKUX SIBICHUM, B TOM 4YHUCIE JUJISl MPOBEPKU TUIIOTE3 U
MOJIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

" OOBSICHATH C OMOPOM Ha NUJAKTUYECKUN Marepual Mocyie 0OCYKICHHS C
NearoroM Hay4Hble OCHOBbI HamOOJee Ba)XHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HaIlPUMEP, NMPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMUYHBIX MCTOYHUKOB
DHEPrMU HA OCHOBE 3aKOHA IPEBPALICHHS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

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.

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

B uenom pesynbTathl ocBoeHus ooyuaroniumucs ¢ 3[1P yuebHoro mpeamera
«Duzuka» JOJDKHBI COBMAAaTh C pesynbTaTamu DegepanbHOM  paboueit
porpaMMbl OCHOBHOT'O O0IIIero 00pa3oBaHusl.

Haubosee 3HauMMbIMU SBJISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbrare wu3yueHus GU3MKA Ha YpPOBHE OCHOBHOIO OOILETO
oOpa3zoBanus y oOyuatomerocss ¢ 3I[IP Oymyr cdopmupoBaHbl cleayromnme
JMYHOCTHBIE PE3YyIbTaThl B YACTH:

1) maTprOTUYECKOTO BOCIIUTAHUS:

MPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
buznueckoil HayKu;

IIEHHOCTHOE OTHOIIICHUE K IOCTHKEHUSM POCCUMCKUX YIEHBIX-(DU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXIECHUHU 00II€CTBEHHO-3HAUMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
bus3uKwy;

OCO3HaHWE BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B ACSTEIBHOCTU
YYEHOT0;

3) 3CTETUYECKOTO BOCIUTAHUS:
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BOCIIPUSITUE 3CTETHUYECKUX KayecTB (PU3MUECKON HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAyYHOT'O NMO3HAHUSA:

OCO3HaHWE IEHHOCTH (U3MUECKON HAyKH KakK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAaXXHEWILIEW COCTABIIIOLIEH
KYJbTYpBHI,

pa3BUTHE Hay4YHOW JI0003HATEIbHOCTH, MHTEpPECA K HCCIIEI0BATENbCKON
NESATEIbHOCTH;

5) dopMupoBaHUs KyIbTYpPbl 3J0POBbSI M SMOLIMOHAIBHOTO OJIArONOIYyYHs:

OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XXHOCTH TIpaBUJ OE30MACHOTO IOBEAEHUS Ha
TpaHCIOpPTE, Ha J0pOorax, C JJIEKTPUUYECKMM U TEIIOBBIM OOOpYIOBAaHHEM B
JOMAIIHUX yCIIOBUSX;

c(hOpPMHPOBAHHOCTh HAaBbIKA pPEQIIEKCUU, MPU3HAHHE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO € MpaBa y APYyroro YelaoBeKa;

6) TPy10BOTO BOCITUTAHMS:

7) aKTMBHOE Y4YacCTHE€ B PEIICHHM MPAKTHYECKUX 337ad (B paMKaxX CEMbH,
o0pa30BaTeNbHON  OpraHu3ali, HACEJIEHHOTO IYHKTa, POJHOIO  Kpas)
TEXHOJOTMYECKONM M COLMaIbHOM HANpaBJIE€HHOCTH, TPEOYIOIUX B TOM YHCIIE U
bu3NUecKuX 3HAHU;

MHTEpEeC K NPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

8) 3KOJIOTUYECKOTO BOCITUTAHMSL:

OpUEHTAlMsI HAa NMPUMEHEHHE (U3NYECKUX 3HAHWUU I pelleHus 3ajad B
o0nacTh OKpy’Kallled cpeabl, IUIaHUPOBAaHUS MOCTYIKOB M OLIGHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX MpoOJieM M MyTel ux
pEelIeHHUS;

9) ajmanTanuy K WM3MEHSIOUIMMCSl YCJIOBUSIM COLIMAJIIBHOM W MPUPOIHOM
CpellblL:

NOTPEOHOCTh BO B3aMMOJCHCTBUU TMpPU BBINOJHEHUU HCCIEJOBAaHUN U
MPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM JAPYTHX;

MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTM 4YE€pe3 IPaKTUYECKYIO
NESATEIbHOCTD;

MOTpeOHOCT, B (OPMUPOBAHWM HOBBIX 3HAHWM, B TOM  YHUCJE
bopMynupoBaTh UIECH, MOHITHS, TUIOTE3bI O (PU3UUYECKUX OOBEKTAX U SIBICHUSX;

Ooco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B
o0nactu HU3HKHY;

IUIAaHWPOBAHUE CBOETO pa3BUTHUA B NPUOOPETEHUM HOBBIX (U3HUYECKUX
3HAHUM;

CTPEMJICHHE aHAIM3UPOBATh U BBISABIATH B3aUMOCBS3H MIPUPO/bI, 00IECTBA
Y DKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DU3HUECKUX 3HAHUIA;
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OLICHKA CBOMX JEWCTBUU C YYETOM BIUSHHMS HA OKPYKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TTOCTIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

Ognaoenue YHUBEPCAIbHBIMU yueoHviMU no3HasamenbHuIMU
oelicmeuamu:

1) 6a30BBIE JIOTUYECKHE ICUCTBUS:

BBISBIIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHABJIMBATh CYIIECTBCHHBIN TMPU3HAK KIACCU(PUKAINKM, OCHOBAHHS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEYHUSI B paccMaTpuBaeMbIX (hakTax,
JTAHHBIX U HAOJIOJCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W TPU M3YyYECHUU (HU3HUECKUX
SIBJICHMM U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C UCIOJIb30BAaHUEM JCAYKTHUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOUEHHM, BBIJBUTAaTh THUIOTE3bl O  B3aMMOCBS3SIX
buU3MYEeCKUX BEJIMYUH, IPU HEOOXOAMMOCTH IO PyKOBOACTBOM YUUTEIS;

BBIOMpPATh C€MOCOO peneHuss ydyeOHoW (u3nyeckol 3anayu (CpaBHEHHE
HECKOJBKMX BApHAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOANIETO C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPUEB) TIOT PYKOBOJICTBOM YUUTEIIS.

2) 6a30BbIE UCCIEIOBATEIBLCKUE JCHCTBUS:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

MPOBOJIUTh 10 IUIAHY OIBIT, HECJIOKHBIM (U3UYECKUN DSKCICPUMEHT,
HEOOJIbIIIOE HCCIeIoOBaHUE (DU3UYECKOTO SBICHUS, TPU HEOOXOIUMOCTH MO
PYKOBOJICTBOM YUMTEJIS;

dbopmMynIupoBaTh OOOOIIEHUS W BBIBOABLI IO PE3yjibTaTaM IPOBEIEHHOTO
HAOJIOICHU S, OTIBITA, UCCIIEJIOBAHUS C OMOPOI Ha TIJIaH/aITOPUTM.

3) pabora ¢ uapopmarmei:

MPUMEHSTh Pa3IMYHbIE METOJbI, HHCTPYMEHTHI M 3aIllpOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C YUYETOM MPEJIOKEHHON yueOHOU (pr3ndeckoit
3aJ1a4¥, MPU HEOOXOAMMOCTH IO/ PYKOBOJACTBOM YUUTEIIS;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh WH(OOPMAIIUIO Pa3IMYHBIX BHJIOB WU
dbopmM mpeacTaBiIeHuUS,

CaMOCTOSATEIIbHO  BBIOMpATh  ONTHMalbHY!0  (opMy  mpeacTaBiIeHUS
uHQOpPMAIlMU W WILIIOCTPUPOBATh pPEIIaeMbIe 3aJaddl HECJIOKHBIMH CXEMaMHU,
quarpaMMamMH, WHOW Trpadukod M WX KOMOWHAIMSAMH, TO0J PYKOBOJCTBOM
YAUTEIIA.

Osnadenue  YHUGEPCAIbHBIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oO1ieHwue:

B XO0JI¢ OOCYXJeHUs ydeOHOTO MaTepHuayia, Pe3yJbTaToB Ja0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
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BBICKA3bIBaTh WJICEW, HAIICJICHHbIC Ha pEIICHWE 3alaud W MOJJIepKaHue
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYXJEHHUSI C CYKJICHUSIMU IPYTHX YYaCTHUKOB JAUAJIOra,
OoOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

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

2) COBMECTHasI I€SITEIBHOCTD (COTPYIHUYECTBO):

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U WHIUBUYATIHHOM
paboThI U PEIICHUH KOHKPETHOM (PU3NYECKO TPOOIEeMBbI;

IPUHUMATH 1€ COBMECTHOM JEesATEIbHOCTH, OPTaHU30BBIBATH JACHCTBUSA 110
e€ JMOCTHXKEHUIO: paCHpelessaTh POju, OOCYXKJIaTh MPOLECChl M PE3YIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOIBKUX YEIOBEK;

BBINIOJIHATh CBOIO YacTh pabOThI, HOCTUras Kauye€CTBEHHOTO pe3yjbTara Io
CBOEMY HAaNpaBJEHUIO U KOOPAMHUPYS CBOU JACHCTBHUS C APYTUMU YICHAMHU
KOMaH/IbI,

OIICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa B OONIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

Osnadenue yHugepcaibHbiMu yueOHbIMU PeCYIAMUGHBIMU OCUCH UAMU:

1) camoopranu3zanus:

BBISIBIISITH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIIUSIX, TPEOYIOUTUX st
pereHns Gu3NIeCcKuX 3HaAHUM;

OPUEHTHUPOBAThCS B  PA3IMYHBIX  TMOJXOJAX  MPUHATHS  PEIICHUN
(MHIMBUIYyATIBHOE, IPUHSATHE PEIICHUS B TPYTIE, MPUHATAE PEIICHUHN TPYIION );

COCTaBJIATh QJITOPUTM  peIICHUs (pu3nueckol 3amayd WM IJIaHa
UCCIIEIOBAHUS C YUYETOM MMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
10 pyKOBOJICTBOM YUHUTEJIA.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY CHUTyallMM W TMpejjarath IUIaH €€ UW3MEHEHHUs, MpHU
HEO0OXOIMMOCTH IO PYKOBOJCTBOM yUUTEJIS;

OOBSACHATH  NPUYMHBI  JIOCTHOKEHHS  (HEJOCTHIXKEHUS)  pe3yJbTaTOB
NeSATEeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUSIM.

3) SMOIIMOHAJIbHBIN UHTEIIJICKT:

CTaBUTH CeOs1 Ha MECTO JAPYTroro 4eJIOBEKa B XO0JI€ CIopa WM JUCKYCCHHU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTOTO.

4) npuHsATHE Ce0S U IPYTUX:

NpU3HABATH CBOE MPABO HA OMIMOKY MpHU pelieHUH (HU3HUUECKUX 3a]a4 WIH B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.
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IMPEAMETHBIE PE3YJ/IBTATDBI

TpeGoBanuss K mnNpeAMEeTHHIM Ppe3yJabTATaM OCBOEHHS Y4eOHOIO
npeamera «@usuka», pacnpeaejeHHble 0 roaM 00y4eHus

Pesynbpratel 1o rogam (GopMyIUpPYIOTCS MO MPUHIUIY TOOABICHUS HOBBIX
pe3yibTaToB OT Toja K roay (pe3ysbTaTbl OYEPEIHOro Toja MO yMOJYaHHUIO
BKJIIOYAIOT PE3yJIbTaThl NPEIbIIYIINX JIET).

7 KIIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOUTUXCS YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHATUAX M ONEPUPOBATH UMU Ha 0a30BOM YpOBHE:
bU3NYeCcKrue U XUMUYECKUE SBIICHUSI, HAOMIOICHNE, SKCIIEPUMEHT, MOJICTIb,
TUTIOTE3a; CAWHHIBI (U3MYECKUX BEIIMYWH; aTOM, MOJICKYJa, arperaTHbhIe
COCTOSIHUSI BelecTBa (TBEPIOE, KUAKOE, ra3000pa3HOE); MEXaHUYECKOE
JBIDKEHNE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHS,
paBHOJCUCTBYyIOIAss  cuil, jAedopmanus (ynopyras, IUIacTHUECKas),
HEBECOMOCTh, COOOMIAIONINECS COCYJbl, C OINOPON Ha JAUIAKTHYECKUUN
MaTepual

— pasznmuuath aBieHus (Auddys3us; TEMmIOBOE ABUKEHUE YaCTHI] BEIECTBA;
paBHOMEPHOE  JIBIDKCHHE,  HEPaBHOMEPHOE  JIBIDKCHHE,  WHEPIIHS;
B3aUMOJICUCTBUE TEJ; pasHogecue mMeEEPObIX Mmel C 3aAKPEnieéHHOU OCblo
epawjeHus; iepeaada qaBieHUus TBEPABIMHA TEJIaMU, YKUIKOCTSIMHU U Ta3aMu;
atMoc(epHOe J[JaBiieHWE; IUTABaHWE TEJ;, MPEBPAIIECHUS MEXaHUYEeCKOU
DHEPTUHU) TIO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOITUX TaHHOE duznueckoe SBJICHUE, nociie
MIPEABAPHUTEILHOTO 00CYKICHHS C IIE1aroroMm;

— pacro3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3UYECKUX  SBJICHUU B
OKPYXaIOllleM MHpE, B TOM 4YHCIC (PHU3NYECKUE SBICHHUS B TPHUPOJIE:
NPUMEPHI JIBIKCHHUSI C PA3IMYHBIMH CKOPOCTSIMH B JKHMBOM U HEXUBOUN
npupoje; ACHCTBUE CUIIBI TPEHUS B TPHUPOJAEC U TEXHUKE, BIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha JKMBOW OPraHW3M; IUIaBaHHWE PbIO;, pbIYard B
TEJIC YEeJIOBEKa; NP ATOM IEePEBOAMTH MPAKTHUECKYIO 3a/1ady B y4eOHYIO,
BBIJICIIATh CYIIECTBEHHBIC CBOWCTBA/MPU3HAKA (HU3UYCCKUX SIBIICHHHA C
MOMOIIBIO MEe1arora;

— OIMCHIBATh M3yYEHHBIC CBOWCTBA TeNl W (PU3WYCCKHUE SIBJICHHS, MCIOJB3YS
dbu3ndecKue BeIMYMHBI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTb, CHJIa YNPYTOCTH, CHJIa TSHDKECTH, BEC Tea,
CWJIa TPEHHUS, JaBjeHUE (TBEPAOTO Tema, )KUIAKOCTH, Ta3a), BEITAIKUBAIOIIAS
CWJIa, MEXaHW4eckas paboTa, MOITHOCTh, IJICYO CHJIBI, MOMEHT CHIJIBI,
KOO (PUIMEHT TONIE3HOTO JIEWCTBHS MEXAHW3MOB, KHHETHYECKash U
MOTEHITMAIBHASI SHEPTHS) C OMOPOM Ha CXEeMy; NP OMHCAHUHU PACKPHIBATh
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(bU3UYECKUI CMBICIT UCTIOIB3YEMBIX BEIIMYWH, UX 0003HAYCHUS U CIUHUIIBI
bu3NYECKUX BEIMYHMH, HAX0OUMb @QOPMYIbL,  CEA3bIeaAOWUe  OAHHYIO
Qusuueckyro GenuuuUHy ¢ OpyeUMU BEIUYUHAMY, CMPOUMb 2paguxu
USVYEHHBIX — 3a8ucumocmell  Qu3udeckux  eeiuyuH C  OMOpPOH  HA
JTAJTAKTUYECKUI MaTepuan;

XapaKTepu30BaTh CBOMCTBAa Tei, (U3MYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHMsI CUJ (BIIOJIb OJHOM TNpsMOM), 3axkou [yKka,
3axon llackans, 3axon Apxumeoda, npasuio pasHosecus pviuaza (0110Ka),
«30]10Mmoe npasuio» MexaHuxku, 3aKOH COXPAaHECHHS] MEXaHUYECKON SHEPTUU;
IpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aNUCHIBANb €20
mamemamuyeckoe — 8vlpadiceHue  Nnoo  PYKOBOOCMBOM  nedazoz2a  C
obcydcoenuem niana pabomol;

OOBSACHATH (PU3UUECKHUE ABJICHUS, IPOLECCHI U CBOWCTBA TEN, B TOM YUCIE U
B KOHTEKCTE CHUTyallMil MPAaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: IpHu
MOMOIIM TEJArora BbISABIATH MPUYMHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH
oObsicHeHHe U3 |—2 JOTMYECKUX IIAaroB C OMOpod Ha 1—2 M3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pelaTh TUIIOBBIE PAacUETHBIC 3aJa4u B 1JEHCTBUE C OMOPON HA aIrOpPUTM,
IpeIBapUTEIHLHO pa300paHHBIN COBMECTHO C MEIaroroM, UCHoJb3ys 3aKOHbI
u (opMyJsbl, CBs3bIBarolIMe (U3MUECKHME BEIUYMHBI: Ha OCHOBE aHallM3a
YCIIOBUSI 33J]a4uM 3alMChIBATh KPAaTKOE YCJIOBHE, MOACTABIATh (DU3NUECKUE
BEJIMYMHBI B (OPMYJIbI U TPOBOAUTH PaCuéTbl, HAXOIAUTH CIPABOYHBIC
JTaHHbIe, HEOOXOIUMBbIE ISl pelIeHUs 3a7ad, OLIEHUBATh PEATMCTHYHOCTH
MOJIYYeHHOU (PU3NYECKON BETUUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMpPU TOMOIIU
(Gu3NYECKUX METO/IOB MOCJE MPEIBAPUTEILHOTO OOCYXKACHUS C MEIaroroM;
IIpU TIOMOIIM MeAarora B ONMCaHUM HCCIENOBaHUS BBIIEISATh MPOBEPIEMOE
npeanosoxkeHue (TUMOTE3y), C ONOpOM Ha NUJAKTHYECKHH MaTepuan
pasznuyaTh U MHTEPHPETUPOBATH MOJYUYEHHBIH pe3yJbTaT, HAXOAUTh IMOCIE
00CYXXJIeHHsI C MEeJaroromM OIMMOKH B XOJE OMbITa, JeiaTh BBHIBOABI MO €ro0
pe3yJibTaram;

yMETb HaXOJIUTh C UCIIOJIb30BaHUEM IIU(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB
OTBITHI 10 HAOMIOACHUIO (DU3NYECKUX SBICHUN WU (U3UYECKUX CBOWMCTB
Ten: (hopMyIUpOBaThH MPOBEPSIEMBIC MPEIIOJIOKEHHS, COOUPATh YCTAaHOBKY
U3 MIPEJIOKEHHOr0 O00OpYyIOBaHUSl C OMOPOM Ha CXEMY, 3alHChIBATh XOJI
orbITa U (OPMYITHPOBATH BHIBOJIBI IO PYKOBOJCTBOM II€/Iarora;

BBITIOJIHATDh TIPSIMBIE M3MEPEHUSl PACCTOSIHUS, BPEMEHHM, MACChl Tea,
00BbEMA, CUJIBI U TEMIIEPATYPhI C UCTIOIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
npubOpPOB C ONOPOM Ha aJIrOpUTM; 3aluChiBaTh I[OKa3aHUA MPUOOPOB
C yu€TOM 3aJJaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJAUTh COBMECTHO C IIE€JaroroM HCCIEAOBAHUE 3aBHUCUMOCTH OJHOM
(bu3znyecKoil BeIMYUHBI OT APYTroi € UCHOJIb30BAHUEM MPSIMBIX U3MEPEHUI
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(3aBHCHMOCTH ITyTH PaBHOMEPHO JABMKYIIETOCS TeJIa OT BPEMECHH JIBIKCHHS
TENA; CUlbl MPeHUs CKOIbICEeHUs Om eeca meid, Kaiecmea oOpadbomku
nosepxHocmeti men U He3ABUCUMOCMU CUNbL MPEHUs Oom Naowaou
CONPUKOCHOBEHUSI meJl; CUNbl YAPY2OCMU Om  VOIUHEHUS NPYHCUHDBL,
BLIMANKUBAIOWEL CUTbL OM 00bEMA NOSPYHCEHHOU Yacmu mena u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCU Om NIOMHOCMU mend, Om
2NYOUHbL, HA KOMOPYIO NOSPYHCEHO MEN0, YCI08Ull NIABAHUs mel, YCA08ULL
pasHogecus pviuaea u 010K08); IOl PyKOBOJCTBOM TIe/larora y4acTBOBAaTh B
TUTAHUPOBAHUH YI€OHOTO MCCIICIOBaHUs, COOMPATh YCTAHOBKY M BBITTOJIHATH
U3MEpPEHUsl, CJIeAys MPeNIOKEeHHOMY IUIaHy, (UKCHPOBATH PE3YJIbTAThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIC MPEIJIOKECHHBIX
TabnuI 1 rpaduKOB, ACJIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;
MIPOBOJIUTh KOCBEHHBIC W3MEpPCHHUsSI (U3UYECKUX BEIWYUH (TJIOTHOCTH
BEIIECTBA JKUJIKOCTH M TBEPAOTO TEJNa; CHUJIa TPCHUS CKOIBKCHHUS; TaBJICHUE
BO3/IyXa; BBITAJIKUBAIOMIAS CHJIA, JCHCTBYIOIAs Ha TMOTPYyXEHHOE B
KUIKOCTh  TeNo;  KOIP(GUIMUEHT  TOJE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJENys NPENJIOKCHHOW HWHCTPYKIUU; TPU BBINOJIHEHUU
U3MEpPEHUN MOJ] PYKOBOJCTBOM Tiefarora coOuparh 3KCIEPUMEHTATBHYIO
YCTaHOBKY M BBIUMCIISITh 3HAUEHUE NCKOMOMW BETUYMHBI;

COOJII0/IaTh MpaBWia TEXHUKH 0€30MacHOCTU Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM TTIOCIIC TIPEABAPUTEILHOTO 00CYKICHHS C ITEIarOroM;
COTIOCTAaBIISATh MPUHITUIIBI JEHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECs COCYIbl, OapomeTp,
phIuar, MOJBMKHBIN M HETOBMKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH C OMOPO
Ha IUJAKTUYECKUA MaTepHUal;

XapaKTEepU30BaTh  MPUHIMIBI  JEUCTBUS  HM3YYEHHBIX  MPUOOPOB
U TEXHHYECKUX YCTPONCTB TIOCIE TPEIBAPUTEIBLHOTO OOCYXKIEHUS C
MeJaroroM ¢ OMOpPOM Ha WX ONUcaHusA (B TOM YHCIHE: ITOIIMITHUKH,
YCTPOKCTBO BOJOIPOBOJIA, THIPABINYCCKUIN MTPECC, MAaHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apEOMETP ), HCTIOIB3Ys 3HAHUS O CBOMCTBAX (PH3NICCKUX
SIBJICHWIA W HeOOXOAMMbIe (PU3NICCKHE 3aKOHBI 1 3aKOHOMEPHOCTH;
MPUBOJNUTH MPUMEPHI / HAXOIUTh HH(POPMAITHIO O PUMEpax MPaKTHIECKOTO
UCIIOJI30BAaHUSI  (PU3WYECKUX 3HAHWUM B TMOBCEAHEBHOW JKU3HU IS
oOecrieueHuss 0e30macHOCTH TIpW  OOpalieHuu C  [pudbopamMu |
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUS 370POBBS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh C MOMOINBIO Teaarora 0TO00p MCTOYHWUKOB WH(MOpPMAIUU B
cetn HTepHET B COOTBETCTBUMU C 3aJaHHBIM ITOWCKOBBIM 3alpOCOM, Ha
OCHOBE MMEIOIINUXCS 3HAHUA W MYTEM CPaBHEHHUS PA3IUYHBIX MCTOYHHUKOB
BBIICTISITE MHPOPMAIIMIO, KOTOpasi SBJISETCS MPOTUBOPEUMBON WIIM MOXKET
OBITh HEIOCTOBEPHOM;
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— HCIIOJIb30BaTh MPH BBIMIOJHEHUH YYEOHBIX 3aJaHUl HAYYHO-TOIMYJISIPHYIO
JUTEpaTypy (PU3UYECKOTO COJIEp’KaHusl, CIPAaBOYHbIE MAaTEPHAIIbI, PECYpPCHI
cetu VHrepHeT; BiageTe NpUEMaMHU  KOHCIEKTHMPOBAaHUSA  TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— co37aBaTh IOJI PYKOBOJACTBOM II€JJarora ¢ OOCYXJECHHEM IIJIaHa pabOThI
KpaTKue€ NMHUCbMEHHBIE U YCTHBIE COOOLIEHMS] Ha OCHOBE 2—3 MCTOYHMKOB
uHbopMaluu (PU3NIECKOro COACpk aHHs, B TOM YHCIE MyOJUYHO IeNaTh
KpaTKue COOOIICHUs O Pe3yabTaTax MPOEKTOB MU YU€OHBIX MUCCIICOBAHMIA;
IIPY 3TOM IPaMOTHO HCIIOJIb30BaTh U3YYEHHBIN ITOHATUMHBINA anmapar Kypca
(U3UKH, COMPOBOXKIATH BHICTYIVICHHE MPE3CHTALINEH;

— MpY BBIIOJHEHUH YYEOHBIX MPOEKTOB U UCCIEIOBAHUN MOJ PYKOBOJICTBOM
nejarora pacrnpeieisaTh OO0S3aHHOCTHM B TIpPyNIE B COOTBETCTBUHM C
IIOCTABJICHHBIMH 3aJla4aMM, CIEAUTH 3a BBIIOJHEHHEM IUIaHA JCHCTBUM,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIN BKJIaJ B JESATEIBHOCTb T'PYIIIBL;
BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBUE, YUHUTHIBas MHEHUE
OKpPYKaIOIHX.

8 KVIACC

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI  OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIONTUXCS YMEHHUIA:

— OpPUEHTUPOBATHCSA B TMOHATUSX M ONEPUPOBATH MMU Ha 0A30BOM YPOBHE:
Macca W pasMepbl MOJEKYJ, TEIUIOBOE [BUKEHHE aTOMOB M MOJEKY,
arperaTHble COCTOSIHMS BELIECTBA, KpHUCTAJUIMYECKHME U amMop(HbIE Tena,
HACBIILICHHBIA W HEHACBILIEHHBIM Map, BIAKHOCTh BO3JyXa; TeMIIepaTypa,
BHYTPEHHSISI DHEPTHs, TEIUIOBOM JABUTATENb; AIEMEHTAPHBIN 3JIEKTPUYECKAN
3apsAl, JJEKTPUYECKOE I10JI€, NPOBOJHUKH W JHUAJIEKTPUKH, NOCTOSHHBIN
IIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

— pa3nuyaTrh SBJICHHS IOCIE MPEIBAPUTEIILHOTO OOCYXACHHUS C IEAarorom
(TeroBoe pacIIMpeHHe/ckaTue, TeIulonepenaya, TEIJIoBOe paBHOBECHE,
CMa4yMBaHueE, KAMWUISPHbIE SBJICHUS, UCTIApEHUE, KOHJIEHCAIWs, TIIaBIeHHE,
KpUCTAJLTU3aIUs (oTBEpAEBaHUE), KUIIEHHUE, Terionepeaaya
(TeTIONPOBOHOCTh,  KOHBEKIMS,  U3JyYCHHUE);  DJICKTpU3AIMUs  Tell,
B3aUMOJICMCTBUE 3aps0B, JCUCTBUSA DJIECKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JE€UCTBME MArHUTHOTO MOJS
Ha IPOBOJHUK C TOKOM, AJIEKTPOMArHMWTHAsT MHAYKLHMS) O OMHMCAHMIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
buznyeckoe sSBICHUE;

— pacmo3HaBaTh C MOMOIIBIO MeJarora MposBICHUE U3YYCHHBIX (PU3MUECKUX
SBJICHUN B OKpYXalolleM MHUpPE, B TOM uucjie (U3NYECKUE SIBICHUS B
IPUPOJE: NOBEPXHOCTHOE HATSYKEHUE U KalWJUISIPHBIE SIBJIIEHUS B MPUPOJE,
KpUCTaUIbl B npupoxae, usinydeHue CoslHIA, 3aMep3aHuEe BOJOEMOB,
MoOpcKHe Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra; 3JIEKTPUYECKHE
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SBIICHUS B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHW3MOB; MAarHUTHOE
noJie 3eMJiIu, JIpei( MoIIOCOB, POJIb MATHUTHOTO MOJIS JJIS )KU3HU Ha 3emiie,
NOJIIPHOE CHUSIHWE, IPU 3TOM [EPEBOAUTH MPAKTHYECKYIO 3aJady B
y49eOHYIO, BBIICIATH CYIIECTBEHHBIC CBONCTBA/MIPU3HAKK (PU3HUCCKUX
SIBIICHUI;

— OIMCBHIBaTh TOJI PYKOBOJCTBOM Iie/larora ¢ OOCYXJEHUEM IuIaHa pabOThI
U3Y4YeHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SBIICHMS, UCTONIB3Ys (HU3UUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI HSHEPrus, KOJIMYECTBO TEILIOTHI,
yAelbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABJICHMUS,
yaellbHas TEIUIoTa NapooOpa30BaHUsl, yAEIbHAS TEIIOTa CTOPAHUS TOILIUBA,
KO3((PUIIMEHT MOJE3HOTO JACUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/yXa, JJIEKTPUUECKUN 3apsil, CUIa TOKa, 3JIEKTPUUYECKOE
HaIpsHDKEHUE, COIMPOTHBIICHUE MPOBOAHUKA, YAEJIBbHOE CONPOTUBICHUE
BEILECTBA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA); MpPU ONMUCAHUU
NpaBUIBHO TPAaKTOBAaTh C TOMOLIBIO Iejgarora (U3HYECKUl CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUSI U €IMHULBI (PU3NUECKUX BEJIUYUH,
HaXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYI (PU3UYECKYI0 BEIUYUHY C
JPYTMMH BEJIIMYMHAMM, CTPOUTh TIpadUKU H3YyYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEIMYHH,

— ONpENENTh MOCNE NMPEeABAPUTEIBHOIO 00CYXKIEHHUs C MEJaroroM CBOICTBa
TeN, (pu3nyeckue SBIEHUS U MPOLECCHI, UCIOJIb3Ys] OCHOBHBIE IMOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOEHUs BEIIeCTBA, MPUHIUI
CYNEpIo3ulMd Mojed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsiga, 3akoH OMa Juisi ydacTka Uenu, 3akoH /[{ocoyna—/lenya, 3aKOH
COXpaHEHUs! SHEPIruM; IMPU STOM HAXOIUTHh CIOBECHYIO (HOPMYIUPOBKY
3aKOHAa M €ro MAaTeMaTHYeCKO€ BBIPAXKEHUE C OMOpOoM Ha LUQPPOBbBIE
oOpa3oBaTeIbHbIE PECYPCHI;

— COOTHOCHUTbH MOJ KOHTPOJIEM Ieaarora (puU3ndYecKue Mpolecchl U CBOMCTBA
T€J, B TOM YHCIIE U B KOHTEKCTE€ CUTyalud MPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, OpH IOMOIINMA NEeAarora BbIABIATh NPUYHMHHO-CIEACTBEHHBIC
CBSI3M, CTPOUTH OOBsICHEHUE M3 1—2 JIOrMYeCKUX LIaroB ¢ omnopoil Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHM, (PU3MUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

— pelarh THUIIOBBIE pPAcUYE€THBIE 3aJaud B |—2 JAEUCTBHS € OMNOpOM Ha
aJITOPUTM, TMpPEIBAPUTENILHO pa300paHHBI COBMECTHO C I€1arorom,
UCIIOJNIB3YS 3aKOHBI U (POpPMYJIbI, CBA3bIBaOLINE (PU3NYECKUE BEIUUMHBI: HA
OCHOBE aHAaJIM3a YCJIOBHS 3a/1a4d 3alUCBhIBAaTh KPATKOE YCIOBUE, BBISABIISTH
HEJOCTAaTOK JIaHHBIX JJI PEIICHUS 3a/1a4yM, BBIOUPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJUMbIe i €€ pelIeHUs, MPOBOAUTh pacyéTbl M CpPaBHUBATH
MOJTy4Y€HHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JIaHHBIMH;

— HMETh IPE/ICTaBIIEHUE O MPOoOIeMaxX, KOTOPhIE MOYXKHO PELIUTh MPU MTOMOIIU
(buU3MYEeCKUX METOAOB IOCIE MPEABAPUTEIILHOIO O0CYKACHUS C MEJaroroM;
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UCTIONB3YSl ~ OINWCAaHUE  HCCIECNOBAaHUS,  BBIACHATH  MPOBEPSEMOE
NPEINONIOKEHNEe, OLIGHWBATh  MPAaBWIBHOCTh  TOPSAKA  MPOBEACHUS
UCCIIETOBAHMSI, IEIaTh BHIBOJIBI;

YMETh HaXOJIUTh C UCTIIOJIB30BaHUEM IIU(PPOBBIX 00Pa30BATENBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3UUECKUX CBOWCTB
Ten (KanmWUISIpHbIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
0o0BbéMa, Temrmeparypbl; CKOPOCTH MPOIECCa OCThIBAHUS/HATPEBAHUSA MPU
U3ITyYeHUH OT ILIBETa M3Ty4alollel/morionaiei moBepXHOCTH; CKOPOCTh
UCTIapEHUsT BOABI OT TEMIEPATyphbl KUJAKOCTH U IUIOMIAIA €€ TOBEPXHOCTH;
JNIEKTpU3ALMsA Tel W B3aUMOJCWUCTBHE  DIIGKTPUYECKUX  3apsiOB;
B3aMMOJICHCTBHE MOCTOSIHHBIX MAarHUTOB, BU3yaJM3allisi MarHUTHBIX MOJIEH
MOCTOSTHHBIX MAarHUTOB; JCHCTBHS MAarHUTHOTO TIOJs Ha TPOBOJIHUK
C TOKOM, CBOWCTBa  3JIGKTPOMAarHuTa, CBOMCTBAa  3JEKTPOJBHUraTENs
MOCTOSTHHOTO TOKa): (OpMynHpoBaTh MPOBEPSEMbIC MPEATIONIOKCHHUS,
coOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO OOOpYJOBaHMUS C OIMOPOM Ha
CXE€My; OIMChIBaTh XOJ OmblTa U (OPMYIMPOBAaTH BBIBOJABI O]
PYKOBOJICTBOM I€Jarora;

UMETh MPEACTABICHUS O HW3MEPEHUH TEMIIEPaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3/yXa, CHJIbl TOKAa, HANpPSKEHUs C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NYECKUX BEJIMUMH; TMPU TOMOIIU
mefarora CpaBHUBATh PE3ylbTaThl M3MEPEHUH C yu€TOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH COBMECTHO C MEAAroroM HCCIEI0BAHUE 3aBUCUMOCTH OJIHOM
(bu3MYecKoi BEJIMYUHBI OT JAPYTOl C UCTOJIB30BAHUEM MPSIMBIX HU3MEPEHUMN
(3aBUCUMOCTb COMPOTHUBIIEHUS NPOBOJHMKA OT €ro JUIMHBI, IUJIOUIaaU
MOTIEPEYHOI0 CEUEHUS U YJIEIbHOI'O COMPOTUBIICHHUS BELIECTBA POBOIHUKA;
CWJIbI TOKa, MAYIIEro 4Yepe3 MPOBOJHHUK, OT HANpPsSIKEHUS Ha MPOBOIHHKE;
UCCIIEIOBAaHUE  IIOCJIENOBATEIbHOTO W NapajuIeIbHOTO  COEAMHEHHI
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpPaTh YCTAaHOBKY U
BBIMIOJIHATh ~ M3MEpPEHUsT  TMOJ]  PYKOBOJACTBOM  IMefarora,  clemys
NPEIJIOKEHHOMY — TUTaHy,  (DUKCHpOBaTh  PE3yNbTaThl  TOJYyYEHHOU
3aBHCHMOCTH B BHJIE TaOiHIl U TpaduKOB, JIeJaTh BEIBOJBI IO pe3yIbTaTaM
UCCJIEIOBAHUS TOCTIE OOCYKICHHUS C MEJaroroMm;

COOTHOCHUTh KOCBEHHBIE W3MEpeHUsl (U3NYECKUX BETUYMH (yAelIbHas
TEIUIOEMKOCTH BEIIECTBA, CONPOTUBIICHUE MPOBOIHUKA, pad0OTa U MOIIHOCTb
AJIEKTPUYECKOTO TOKA): C TIOMOIIBIO Teaarora IJIaHUPOBaTh H3MEPEHHUS,
coOupaTh OSKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEAys MPEANIOKEHHOU
UHCTPYKIUH, U BBIYUCIISATH 3HAUCHHUE BEJIMYMHBI,

coOII0IaTh MpaBujia TEXHUKHU 0€30MacHOCTU MpH padoTe C J1abopaTOPHBIM
000pyZ0BaHUEM TOCIIE TTPEABAPUTEILHOTO 00CYKACHHUS C MEIaroroMm;
COMOCTAaBJISATh C TOMOUIBIO TM€Jarora MPUHLMUINbBI JEUCTBUS H3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OmUcaHus (B TOM
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Yyucie: CHUCTeMa OTOIUIGHWS JOMOB, THUTPOMETp, NapoBas TypOuWHa,

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

AJIEKTPOJBUTATEIh  MOCTOSSHHOTO  TOKA), HWCMOJB3YSd  METOAMYECCKUE
MaTepuajibl O CBOWCTBaX (U3MYECKUX SBJICHHM HM  HEOOXOJMMBIC
buznyecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJIE MPEABAPUTEIHFHOTO 00CYKICHHS C TIEeIaroroM MPOCThIe
TEXHUYECKHE YCTPOWCTBA M M3MEPUTEIIbHBIC TMPUOOPHI IO CXeMaM |
CXEMAaTHYHBIM PUCYHKaM (KHUIAKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUTATEIh BHYTPEHHETO CrOpaHUs, 3JCKTPOCKOIN, PEOCTar);
COCTABJISITh CXEMBI JJICKTPHUECKHX IICTIEH ¢ IOCIeNIOBATCIbLHBIM |
napauieIbHBIM ~ COCJAMHEHHEM  DJIEMEHTOB,  COOTHOCS  YCIIOBHBIE
0003HaYEHUS FIIEMEHTOB JIEKTPUUICCKUX TICTICH;

MPUBOJUTHh PUMEPHI/HAXOIUTh HHPOPMAIHIO O TIPUMEPAX MPAKTHICCKOTO
WCIIOJB30BaHUs (U3UYECKUX 3HAHUK B TIOBCEIHEBHOM JKM3HHU IS
oOecrieueHusi 0€30mMacHOCTH TpU  OOpalleHuu C  [OpudbopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 37I0POBbS U COOJIOICHUS HOPM
AKOJIOTHYECKOTO TTOBEJICHHS B OKPY KAIOIIECH cpefie;

OCYIICCTBJIATh C TIOMOIIBI0 TIeAarora MOWCK HWHGpopManuu (U3HIECKOTO
colepkaHusl B ceTH HTEpHET, Ha OCHOBE HMMECIONINXCS 3HAHUA U MyTEM
CpaBHEHHUS JOIOJHHUTEIBHBIX HMCTOYHUKOB  BBIACIATH HHGOPMAIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUNBON MU MOKET OBITh HEJTOCTOBEPHOM;
HCIIOJIb30BaTh MPHU BBITIOJIHEHUH YYCOHBIX 3aJaHUN OTOOPAHHYIO I1€1aroroM
HAayYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO COASp)KaHHUs, CIIPaBOYHBIC
MaTepHuallbl, pecypchl CeTH HHutepHer; BJIAJICTh npuéMamMu
KOHCTICKTUPOBAaHMUS TeKCTa, IipeoOpa3oBaHus HHGOPMAIUU W3  OJHOM
3HAKOBOW CHCTEMBI B JIPYTYIO C OIOPOW Ha aJITrOPUTM W YTOUHSIOUIUE
BOIIPOCHI TIe/1arora;

co3laBaTh IOJ] PYKOBOJCTBOM IIeJarora ¢ OOCYXKICHUEM ILIaHa PadOThI
MHUChbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000I1as HHPOpMAIUI0 U3
HECKOJIBKUX HCTOYHHUKOB (DH3WYECKOro COACp)KaHUSA, B TOM YHCIE
nyOJUYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHONW WM HCCIICIOBATEIHCKON
JESTENPHOCTH; IPU STOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN ITOHSITUWHBINA
amnmapar Kypca (U3UKH, COMPOBOXKIATh BHICTYTVICHUE MTPE3CHTAIINCH;

IpU  BBITIOJIHCHUH Y4YEOHBIX TPOEKTOB M HCCIEAOBAaHUN (DU3NIECKUX
MPOIIECCOB TOJI PYKOBOJICTBOM IIe/larora paclpeaeisiTh OO0S3aHHOCTH B
IpyIe B COOTBETCTBUM C TIOCTABJICHHBIMU 3ajadyaMu, CICIUTh 3a
BBITIOJTHEHHWEM IIJlaHa JEHCTBUM M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OIICHUBAaTh COOCTBEHHBIM BKJIAJ B JIESITEIBHOCTH TPYIIIbBI; BBICTPAUBATH
KOMMYHUKATUBHOE B3aWMOJICHCTBUE, IPOSIBISIE TOTOBHOCTH pa3peliarh
KOH(JIUKTHI.
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9 KVIACC

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM YypPOBHE JIOJDKHBI OTpaXkaTh
c(OpMUPOBAHHOCTH y O0YYAIOIINXCSA YMEHUI:

— OpUEHTUPOBATHCA B MOHATHUSX M ONEPUPOBATH MMM Ha 0a30BOM YPOBHE:
cUCTEMa OTCYE€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTb
MEXaHUYECKOTO JABMKEHHUs, neopmanus (ynpyras, miacTuyeckas), TpeHue,
YEeHmMPOCmpeMumelbHoe YCKopeHue, HEBECOMOCTb WU TEPETPY3KHU; LIEHTP
TSKECTH; AOCOIIOTHO TBEPJAOE TENO, LEHTP TSHKECTH TBEPAOIrO Tea,
paBHOBECHE;, MEXaHWYECKHME KoyieOaHWsS U BOJHBI, 3BYK, HH(Pa3BYK
U yIIBTPA3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa AJIE€KTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U  JAIbHO30PKOCTb, CHEKMpPbl UCHYCKAHUS U
noenoweHus; anbda-, O0eTa- W TaMMa-U3ITydeHUs, M3O0TOIbI, sJepHas
HHEPreTHKa;

— COOTHOCHUTH SBJICHHSI MOCJIE MPEIBAPUTENBHOTO OOCYKIEHUS C MEeAaroroM
(paBHOMEpHOE W HEPABHOMEpPHOE  MPSMOJIMHENMHOE  JABUXKEHHE,
PaBHOYCKOPEHHOE MNPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHUE Tell,
PAaBHOMEPHOE JIBH>)KEHUE MO OKPYKHOCTH, B3AMMOJICHCTBUE TEJl, PEAKTUBHOE
JBIDKEHUE, KojebarenpbHOe JABWKEHHE (3aTyXalolldie W BBIHYXKJICHHbIE
KoieOaHusl), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEWHOE pAaCIpOCTPAaHEHUE, OTPAXKEHUE M IMPEIOMIICHUE CBETa,
IIOJIHOE€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B CHEKTP
U CIOXEHUE CIEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs
PaAMO0aKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa M3ITy4EeHUs) IO
OMMCAHUID HMX XapaKTepHbIX CBOHNCTB M Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

— pacro3HaBaTh C TIOMOUIBIO NEJarora MposiBICHUE HW3YYEHHBIX (PU3UYECKUX
SBJIICHUA B OKpYXKarolieM Mupe (B TOM 4Yucie (U3MYECKUE SIBJICHUS B
MpUPOJIC: MPWINBBI U OTJIMUBBI, ABWKEeHHE IulaHEeT COJIHEUHOW CHCTEMBI,
PEaKTUBHOE JIBMDKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSITUE  3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKUE BOJIHBI, I[yHaMH, 3XO0, LIBETa
TEJ, ONITUYECKUE ABJICHUS B MPUPOE, OMOIOTHUYECKOe IeWCTBUE BUAUMOTO,
yIbTpa(hHOIETOBOTO W  PEHTTEHOBCKOTO  W3JIYYCHHM; €CTeCTBEHHBIN
pPaMOAKTUBHBIN (OH, KOCMUYECKHE JIy4H, PATUOAKTUBHOE W3ITyUCHUE
NPUPOJIHBIX MHHEPAJIOB;, JEHCTBUE PAJUOAKTUBHBIX U3JIyYCHUH Ha
OpraHu3M 4YeJIOBeKa), MPU 3TOM IOJI PYKOBOJCTBOM II€arora NnepeBOAMTH
NPaKTUYECKYI0  3a/Jlayy B y4eOHYI0,  BBIICNATh  CYIIECTBEHHBIE
CBOMCTBA/TIPU3HAKU (U3UUECKUX SBJICHU;

— OIKCHIBaTh MOJI PYKOBOJCTBOM Iielarora ¢ OOCYXJEHUEM IuIaHa paboThI
U3yYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBICHUS, UCTIOIB3Ys (hU3nMuecKue
BEJIMYMHBI (CpPEeAHsii U MICHOBEHHAass CKOPOCThb Tejla MPU HEPABHOMEPHOM
JNBUKEHUU, YCKOPEHHE, MEPEeMEIIECHUEe, IyTh, YIJOBas CKOPOCTb, CHJIA
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TPEeHUsI, CUJIa YIIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOHOIO MajeHus,
BEC TeJla, HUMIIYJbC TeJa, HMMIIYJIbC CHJIbI, MEXaHW4yeckas paboTa u
MOIIIHOCTh, MOTEHIMAIbHASI HEPTUsl Tela, MOAHATOrO HaJ MOBEPXHOCTHIO
3eMJIM, OTEHUHAJIbHAs SHEPTUs CKATOM MPYKUHbI, KHHETUYECKasl SHEPIus,
MOJIHAsE MEXAHHMYECKas HHEprus, IMEepUoJ M YacToTa KOJEOaHWM, IJIMHA
BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb
MPEJIOMJICHUSI Cpefibl); MPU OMHCAHUM C TOMOIUIBI0 YUYUTENS MPABUIBHO
TPaKkTOBaTh (PU3NYECKUN CMBICT UCIOJIb3YEMbIX BEJIUYHMH, 0003HAUCHUS U
CAVHUIIBI (PU3NYECKUX BEJIMYMH, C OMOPOM HAa METOJUYECKUX MaTepual
HaXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JAHHYI0 (DU3MUECKYIO BEJIUYUHY C
IPYTMMH BEJIIMYMHAMM, CTPOUTh TIpadUKU HM3YyUYEHHBIX 3aBHCHUMOCTEH
(bU3NYECKUX BEJIMYNH;

XapaKTEepHU30BaTh MOCIE MPEABAPUTEIBHOIO OOCYXKIECHHUS C IeI1arorom
CBOMCTBa TeN, (PU3NYECKHUE SBJICHHS M MPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHUS SHEPIHHM, 3aKOH BCEMUPHOIO  TATOTEHHS, MPHUHIIHI
CYNEpPIIO3ULIMA CWJI, TPUHLUUII OTHOCUTEJIBHOCTH [anmwiies, 3aKOHBI
HproTOHa, 3aKOH COXpaHEHMsI HUMIIYJIbCA, 3aKOHBl OTPAKEHHUS U
IIPEJIOMJIEHUS. CBETA, 3AKOHBI COXPAHEHUs 3apsAJ0BOrO U MacCOBOTO YHCEI
IOpU SJIEPHBIX PEaKUUAX; IPU 3TOM HAXOJUTH CIOBECHYIO (POPMYIUPOBKY
3aKOHa W €ro MaTeMaTHYecKoe BBbIpaXEHHE C Omopoll Ha uUdpoBbIE
oOpa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH IOJ] KOHTPOJIEM Mejarora (pusnueckue Mmpouecchl U CBOWCTBA
T€J, B TOM YHCIIE U B KOHTEKCTE€ CUTyalui MPAKTHUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh MPU MOMOIIM NEeAarora MPUYUHHO-CIEACTBEHHBIC
CBSI3M, CTPOUTHh OOBSICHEHUE U3 2—3 JIOTMYECKUX LIaroB ¢ OMnopou Ha 2—3
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUM, (U3MUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEWN;

pemaTh TUIOBBIE pacuy€THble 3a7ayu B 1—2 JelcTBUSL C ONOpOM Ha
aJITOPUTM, TIPEIBAPUTEIHLHO Pa300paHHbII COBMECTHO C, UCIOJIb3YS 3aKOHBI
U (GopMyJibl, CBA3BIBaIOIIKME (DU3MUYECKHUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUSI 3aJlauM 3alKChiBaTh KPaTKOE YCJIOBHUE, BBISIBISTH HEIOCTAIOIINE
WM U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pellieHus, MPOBOJAUTH Pacy€Tbl M OIEHUBATH C TMOMOUIBIO YYUTENS
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3HUECKON BEIMYUHBI,

UMETH MPEACTaBICHUE O MPoOIeMax, KOTOPbIE MOKHO PELIUTh TPU TOMOILIU
¢u3nyecKux METOJOB; UCHOJb3Ysl ONUCAaHHE HCCIENOBaHUsS, IOCIHe
IpEeIBAPUTENBLHOTO OOCYKIEHUSI C TEeNaroroM BBIIEIATh IPOBEPSIEMOE
NPEANOJIOKEHNE, OLEHUBATh  MPABWIBHOCTh  MOPSAKAa  MPOBEACHUS
UCCJENOBAHMS,  JelaTb  BBIBOJBI, HMHTEPIOPETHPOBATH  PE3YJIHTATHI
HaOJIIO/IEHUH U OIBITOB;

YMETh HAXOJIUTh C UCIIOIb30BaHUEM LIU(PPOBBIX 00PA30BATENBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBIEHUN WM (U3UUECKUX CBOWCTB
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Ten (M3ydeHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs SHEPIHH;
3aBHCHMOCTbH Mepro/ia KoeOaHuil MPy>KUHHOTO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTh OT aMIUIUTY bl MaJIbIX KOJIeOaHUl;
NPSIMOJIMHEMHOE PACIpOCTPaHEHHE CBETa, pasjoKEHUE Oeroro cBera B
CHEKTp; M3yUYeHHE CBOMCTB M300pa)K€HHUS B TUIOCKOM 3€pKalie U CBOWCTB
M300paKeHUsl TIpeIMeTa B coOuparolel JuH3e; HaOI0IeHUEe CIUIONIHBIX U
JMHENYaThIX CIEKTPOB M3IIYUYEHHMs): CAMOCTOSITEIbHO COOMpATh YCTaHOBKY
U3 U30BITOYHOrO Habopa OOOpYIOBaHUS C OMOPOM HA CXEMy; OIHUCHIBATH
X0/l OTBITa U €r0 PEe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI MO/ PYKOBOJCTBOM
nearora;

IPOBOAUTH MPU HEOOXOIUMOCTHU CEPHUIO NPSAMBIX H3MEPEHUH, ONpeaesnsis
CpeqHee 3HAa4YeHHE M3MEpsIeMOW BENWYUHBI (QoKycHoe paccmosnue
cobuparoueil JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
U3MEPEHHS/M3MEPUTETHLHOTO MPUO0PA;

IPOBOJAUTH COBMECTHO C TIEAaroroM MCCIEJOBAaHHE 3aBUCHMOCTEH
¢u3nyecKux ~ BEJIMYMH  C UCIOJIb30BAHMEM  MPSMBIX  U3MEpPEHUM
(3aBUCUMOCTh MYTH OT BPEMEHHM IpPHU PABHOYCKOPEHHOM JBM)KEHUHU 0e€3
HAYaJIbHOM CKOPOCTH; Nepuoaa KojJeOaHui MaTeMaTHUeCKOro MasiTHUKa OT
JUIMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)KEHUsS CBETA OT YIJIa MaJIeHUsl U yria
NpEeTOMIICHUSI OT yIjla TaJCHHUsA): MOcie OOCYXACHUS TOJ PYKOBOACTBOM
nejarora MjiaHUpPOBaTh MCCIEIOBaHKUE, COOMPATh YCTaHOBKY, (DMKCHPOBAThH
pe3yapTaThl TOMYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEJIMYHMH B BUJC
TaOIuUIl U TpaUKOB, IETaTh BEIBOJBI 1I0 pe3yIbTaTaM UCCIIEeIOBAHUS;
COOTHOCHUTh KOCBEHHBIE H3MEPEHUS (U3HUECKUX BEIUYUH (CPeIHss
CKOPOCTb U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHUE
CBOOOJHOTO TaJeHus, JKECTKOCTh NPYXKHUHBI, KOIDOUIIMEHT TpPECHHUS
CKOJIbKEHUS, MeXaHMYecKass paboTa M MOUIHOCTb, YacToTa U IEepuoj
KoJie0aHUN MaTeMaTHYECKOr0 U NMPY>KMHHOTO MAasTHUKOB, ONTHYECKAas CUJIa
coOuparoiel JUH3bI, PaJUO0aKTUBHBIA (OH): C TMMOMOIIBIO Tegarora
IUTAHUPOBAaTh H3MEpPEHUs; COOMpaTh 3KCHEPUMEHTATIbHYIO YCTAaHOBKY U
BBITIOJHATh M3MEPEHUsS, CIEIysl MPEVIOKCHHON HHCTPYKIIMH, BBIYUCIATH
3HAaYCHHE BEJIMYMHBI U aHAJIM3UPOBATH TMOJYYCHHBIC PE3YNbTATHl C YUETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUI;

cOOJII01aTh MpaBUia TEXHUKH 0€30MacHOCTU MpU paboTe ¢ JadopaTOPHBIM
000pyI0BaHUEM TOCIIE MPEABAPUTEIBHOTIO OOCYKICHHS C MEAarorom;
COIOCTABJIATh C TOMOIIbIO TI€Jarora OCHOBHBIE MPHU3HAKU H3YYEHHBIX
busznyeckux Mojeseil: MaTepuagbHas TOUYKa, aOCOMIOTHO TBEPAOE TEIO,
TOUEYHBIA MCTOYHUK CBETa, Jyd4, TOHKas JHMH3a, IUIaHETapHas MOJENb
aToMa, HYKJIOHHAasi MOJeJIb aTOMHOIO sJipa C OMOpPOM Ha METOJAMYECKHE
MaTepHabl;

XapaKTepU30BaTh IMOCJIE MPEABAPUTEIIBHOIO OOCYXKIEHUS C TIe1arorom
NPUHIUIBI JEHCTBUS WM3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
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OMOpO¥M Ha UX ONHcCaHUs (B TOM YHCIE: CIHIAOMETP, NATUUKU MOJIOKEHUS,
pacCcTOSHUSL U YCKOPEHUSsI, PaKeTa, 9XO0JO0T, OUKH, MEPUCKOM, (oToarnmapar,
ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa),
UCITIOJTB3YsI UG POBBIC 00pa30BaTEILHBIE PECYPCHI;

UCIIOJB30BaTh IO/ PYKOBOJICTBOM TEAarora CXEMbl M CXEMaTUYHBIC
PUCYHKHU U3yUYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX MPOIIECCOB IMPHU PEUICHUU y4eOHO-MPAKTUUECKUX 3ajad;
ONTUYECKHE CXEMBbI /I MOCTPOCHUS U300paKEHUI B IUIOCKOM 3€pKaje U
coOuparolei JTMH3e;

MPUBOJUTH MPUMEPBI/HAXOAUTh UHPOPMAITUIO O TIPUMEpPax MPAKTUYECKOrO
UCIIOJB30BaHUsl (U3UYECKUX 3HAHUN B TIOBCEJIHEBHOM JKU3HU IS
oOecrieyeHusi 0e30mMacHOCTH TOpU  OOpalleHuu C  [OpudopamMu |
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 370POBbSl U COOJIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMS B OKPYKAIOLLEH CpEE;

OCYHIIECTBJISATh TOJA  PYKOBOJCTBOM IIieflarora IOUCK HHGOpMAINH
busndeckoro conepxkanusi B cetu MHTEpHET, CaMOCTOSTENbHO (DOopMyIUpyst
MOMCKOBBIM  3alpoC, HAXOAUTh NYTH ONPEAECIEHUS JOCTOBEPHOCTH
MOJy4YeHHOW MHPOpPMAIlMM HA OCHOBE HMEIOUIUMXCS 3HAHUU W
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh MPHU BBHIMIOJHEHUHN YUEOHBIX 3aJaHUN OTOOPAHHYIO ME1arorom
HAyYHO-TIOMYJISIPHYIO JUTEPATYpy (PU3UUECKOTO COJAEPKaHUSI, CIIPAaBOYHbIE
Marepuaibl,  pecypcbl  ceth  HTepHeT; BIIQJIETh  NpUEMaMu
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHusi WHGOpPMAIMM €3 OJHOMN
3HAKOBOW CHUCTEMBI B JIPYTYIO C OINOPOM HAa aJrOPUTM M YTOUHSIOIIHE
BOITPOCHI TIEIarora; Co3/1aBaTh MO PyKOBOJCTBOM Iearora ¢ 00Cy aeHuemM
miaHa paboThl MMChbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MH(MOpMAIIIH
U3 HECKOJbKMX HCTOYHUKOB (DU3UYECKOTO COJEpKaHMs, IMyOJIUYHO
NPEACTaBIATh  pe3yibTaTbl  MPOEKTHOM  WIM  KCCIIEN0BATEIbCKOMN
JESATEIIbHOCTH; IIPU 3TOM TPAMOTHO HCTIOJIb30BATh U3YUYEHHBIN MOHATUHNHBIN
anmapar M3y4aeMoro pasiena (U3MKM U COMNPOBOXKAATH BBICTYIUICHHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU CBEPCTHUKOB.
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7 KJIACC
KosaunyecTBo 4acoB
Ne HanmeHnoBaHMe pa3aeioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
Konrpoabnusie IIpakrHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3zuka - HaykKa 0 Ipupoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3znen 2. [lepBoHayaibHbIE CBEIEeHUS 0 CTPOEHUU BellleCTBA
2.1 CrpoeHue BemecTsa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https:/m.eds00.1u/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3aUMo/IeiicTBHE TeJl
3.1 Mexanndueckoe OBIKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
32 Nuepuus, Macca, INIIOTHOCTH 1 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuia. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 https://m.edsoo.ru/XODW367P2
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TeJaMHU, KUAKOCTIMHU U Ta3aMU
4.2 JlaBrieHHEe KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMochepHoe 1aBlIeHHE https://m.edsoo.ru/T7134SXNO
4.4 HGHCTBITI,e PRHAROCTH 1 rasa Ha 7 2 3 https://m.edsoo.ru/NFE6OY8NK
MOrpy>XEHHOE B HUX TEJIO

Uroro no pazgeny 21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH ‘ 1 ‘ https://m.edsoo.ru/75LMREDY 1
5.2 [IpocThie MeXaHU3MBI ‘ 1 ‘ https://m.edsoo.ru/504NQXKX9
5.3 Mexanudeckasi SHEpTus 1 ‘ 1 ‘ https://m.edsoo.ru/G30454EMT

Hroro no pazneny 12

PesepBHOE Bpems 3 ‘ ‘

OBUIEE KOJIMYECTBO YACOB I10 63 4 12

[TPOTPAMME
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8 KIIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne n/m Konrpoabnsie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. TeruioBble siBJieHUS
1.1 CtpoeHue U CBOMCTBA BEIllECTBA 7 https://m.edsoo.ru/R§QZNCIPM
1.2 TernoBbIe TPOLECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DneKkTpruyeckue 3apsiibl. 3apsyKEHHbIE
2.1 p p vﬂ p 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [TocTOsTHHBIN 2IIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 ONEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOTPAMME '
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9 KUIIACC

HaumeHoBaHue pa3jiesioB M TeM

KoanuyecTBo 4yacoB

JaekTpoHHbIe (HU(POBHIE)

Ne n/m Konrpoabnbsie IIpakrHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTsbI
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHCAHUS
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJTHBI
2.1 ‘ Mexanudeckue KojaeOaHust https://m.edsoo.ru/SSVIGSAI3
22 ‘ MexaHnueckne BOJIHBI. 3BYK 1 3 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pasnen 3. DieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMAarHuTHOE MOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BEEYQ
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
43 Paznoxxenue 6enoro cBera B CIEKTP 2 https://m.edsoo.ru/2Z5SAHODTO
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Hroro no pazueny 15
Pa3gen 5. KBanToBbI€ IBJICHUS
41
5.1 CHyCKAHue 1 HOIOMEHHIE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SlnepHblie peakiu 7 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
IToBTOpenue u 00600
6.1 propetme i HICHHE CONCPKAtHA 9 2 https://m.eds0o0.1u/JKQXVISBE
Kypca pusmku 3a 7-9 xmacc
Htoro no paznemny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




© MAOY I'mmuazus Ne 86. Padouast mporpamma yue6Horo npeamera « ®usuka. 7-9 kinaceon»

IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

®du3uka — Hayka o npupone. ABneHus
npupobl. PuznuecKue sBICHUS

https://m.edsoo.ru/35YPBIWS5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

https://m.edsoo.ru/I16U53L6H

https://m.edsoo.ru/6ZYFTFPA7

VYpok-uccnenosanue "M3mepenne
TEMIIEPATyPBI IIPU IIOMOILIH KUIKOCTHOI'O
TEPMOMETpa U AaTYUKaA TeMIepaTypsl”

https://m.edsoo.ru/VQGCNSIMP

Kax ¢uzuka u apyrue ecteCTBEeHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo[ o3HaHusl. Onucanue pU3nIeCKuxX
SBJIEHUH C IIOMOILBIO MOAENEN

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenosanue "[IpoBepka runoTesb:
JATbHOCTH TIOJIETA MAPUKa, MTYIIEHHOTO
TOPU30HTAJILHO, TEM O0JIbIIIEe, UeM OoJblle
BbICOTA ITycKa"

https://m.edsoo.ru/9YLZITEMU

Crpoenue BemectBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BElIeCTBa

I[BI/I)KCHI/IC qacTull BEIICCTBA

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3
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VYpoxk-uccienopanue «OnbITHI 1O

9 HAOJII0/ICHUIO TETJIOBOTO PaCIIUPEHHUS https://m.edsoo.ru/FT87UNTLS
ra3oB»

10 ArperatHbie COCTOSIHUSI BEIIECTBA https://m.edsoo.ru/STRDWACXM
B3anmocBs3b My CBOHCTBAMU BEIIECTB
B Pa3HbIX arperaTHbIX COCTOSHUAX U UX

11 aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/AWM1DBI48
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexannueckoe nBuxkeHue. PaBHomepHoe u

12 https://m.edsoo.ru/3W6CCIHB1
HEpPaBHOMEPHOE JIBKEHHE

13 Cxopoctb. EAHUIBI CKOPOCTH https://m.edsoo.ru/29GPTJAKL

14 Pacuer nytu 1 BpeMEeHU ABUKEHUS https://m.edsoo.ru/PVHMNWAUA
WNuepuus. 3aKkoH MHEPIH.

15 B3aunmopeiicTBre Ten Kak NpUYnHa https://m.edsoo.ru/KX5510IBX
M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell
[TnoTHOCTH BemecTBa. Pacuet Macchl n

16 https://m.edsoo.ru/0S71X3DPS
o0Bbema Tena 1o ero MmIOTHOCTH
JlaboparopHas padota «Onpenenenue

17 patop . p el https://m.edsoo.ru/OH22PX7CX
MJIOTHOCTH TBEPOTO TEJay
Pemenune 3apau no reme "I1noTHOCTH

18 " https://m.eds00.ru/SODYVYG49
BEIECTBA
Cwita Kak XapakTepHUCTHKA

19 B3auMozeicTBus Ten. Cuiia ypyrocTy. https://m.edsoo.ru/NVS6FY 1G2
3akoH I'yka
JlaboparopHas padota «3yuenune

20 parop P ya https://m.edsoo.ru/PXXW6DHXE

3aBUCHUMOCTH pacTsKeHUs (IedopMaium)
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IIPY>XXUHBI OT HpPIJ'IO)KGHHOﬁ CHJIBI»

21 SIBnenue tarorennsa. Cuia TIKECTH https://m.eds0o.ru/OCWIXFNQE
CBA3b MEXY CHUJION TSXKECTH U MacCOn

22 Tena. Bec Tena. Pemenue 3amad mo reme https://m.edsoo.ru/SPZHPV1YJ
"Cuma Tsxect"
Cuita TSOKeCTH Ha X IIaHETax.

23 APy https://m.edsoo.ru/IM2DOKYLI
Du3nyecKue XapakTepUCTUKH TUIAHET

24 Hsmepenue cwi. lunamomerp https://m.edsoo.ru/IT1ZGKCKH

25 Bec tema. HeBecomocTs https://m.edsoo.ru/UAO01SQ8RE
CrnokeHHE ABYX CHJI, HAIIPaBJICHHBIX I10

26 (CHIC ABYX P hitps://m.edsoo.rw/L6SNUZVZS
OJIHOM TIpsiMO#1. PaBHOIECTBYIOIIIAs CHIT
Pemenue 3amau no reme

27 " . " https://m.edsoo.ru/MKPXDZNX5

PaBHozelicTByIOIIAs cril

Tpenne cKOAbLKEHUS U TPEHUE MTOKOSI.

28 P P https://m.edsoo.ru/TA1EOSMMH
Tpenue B IpUpoae U TEXHUKE
JlaGopaTtopHast pabora «3yuenue
3aBUCUMOCTH CHIJIBI TPEHHUS CKOJILKEHUS OT

29 p https://m.edsoo.ru/TAQP4B30A
CHUJIBI IABJICHUS U XapaKTepa
CONPUKACAIOLINXCS TOBEPXHOCTEN»
Pemenne 3amau Ha onpeneacHne

30 . A . pesl https://m.edsoo.ru/5YY23XXSD
PaBHOJIEHCTBYIOIEH CUITBI
Pemenne 3amau nmo remam: «Bec Tenay,

31 «['papuueckoe n3obpaxxeHue cui, https://m.edsoo.ru/TOV639RZE
«Cunbly, «PaBHOAEHCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:

32 «MexaHnuecKkoe JBIKEHUEY, «Macca, https://m.edsoo.ru/PAROSWE4D

IIJIOTHOCTB», «Bec TCIIa», ((Fpa(bI/I‘ICCKOC
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I/1306pa}K€HI/Ie CHIID», «Cub»

Hasnenne. CriocoObl yMEHbIICHUS U

33 https://m.edsoo.ru/25TVM1FDL

YBEJIMUEHUS TaBIICHUS
aBJIEHHE raza. 3aBUCUMOCTD JaBJICHUS

34 A . a https://m.edsoo.ru/544YMX9WR
rasza oT o0béma, TeMIepaTypsl
Ilepenaua naBaeHUS TBEPALIMU TEIAMH,

35 peAatian P hitps://m.eds0o.r/CGSPOSNWO
JKUIKOCTSIMU U razaMu. 3akoH [lackais

aBJIEHHE B )KUIKOCTH U ra3e, BBI3BAHHOE

36 A . s https://m.edsoo.ru/K7T1219UC
JIEHCTBUEM CHJIBI TSKECTH
Pemenue 3amay no reme «J/laBnenue B

37 a A https://m.edsoo.ru/UHHCS5RB6W
JKUIKOCTH U rase. 3akoH Ilackansay»

38 CooOmaronuecs COCYIbI https://m.edsoo.ru/7JHDBMDHR?2

39 ['uppaBnuyeckuii npecc https://m.edsoo.ru/67X2LF396
Manomerpsl. ITopniHeBoON KU AKOCTHBIN

40 R A hitps://m.edsoo.ru/5G846G7I8
Hacoc
AtMmocdepa 3eminu. [Ipuunnbl
CYIIIECTBOBAaHUS BO3 HOM 000JI0YKH

41 yit Ay https://m.edsoo.ru/DRQ6ZPW IM
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUSI OT BBICOTHI HAJI YPOBHEM MOPS

42 Bec Boznyxa. AtmocdepHoe naBieHue https://m.edsoo.ru/PYRNEDISY
H3smepenne armochepHOTro JaBICHUS.

43 p bep & https://m.edsoo.ru/2I183TIPD4
OmnswitT Toppuuennu
3aBUCUMOCTE aTMOC(EPHOTO JABIEHUA OT

44 bep A https://m.edsoo.ru/YWIFWMZIJ
BBICOTBI HaJl YPOBHEM MOPS
bapomerp-anepous. Atmocdepnoe

45 p p poua bep https://m.edsoo.ru/WBNXTP7GR

JaBJICHUC HA pa3JIMYHBIX BBICOTAX
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Pemenue 3amay mo reme "AtmochepHoe

46 " https://m.edsoo.re/YWVWL5TA1
JaBJICHUE
JlelicTBUE KUJIKOCTHU U ra3a HA

47 MOTPYKEHHOE B HUX TEJIO0. ApXUMea0Ba https://m.edsoo.ru/SMG9FR466
cuia
JlaboparopHas pabota «Onpenenenue

48 BBITAJIKABAIOLIECH CWIIBI, IEUCTBYIOIIEH HA https://m.edsoo.ru/7U40IDLK?2
TEJI0, IOTPY>KEHHOE B JKUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca Tea B

49 . . https://m.edsoo.ru/OUOBGKKSW
BOJIE OT 00bEMA MOTPYKEHHOHN B KUAKOCTH
YaCTH TeJIa»

50 [InaBanue Ten https://m.edsoo.rt/UMAE9Q10Y
JlabopaTtopnas pabora "KoHctpynpoBanue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U https://m.edsoo.ru/BGOVBS63P
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo remam: «IIlmaBanme

52 cynoB. BoznyxornaBanuey, «/laBnenue https://m.edsoo.ru/R7VHLA60Q
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

53 Mexanuueckas paboTa https://m.edsoo.ru/1YIR6J7LS

54 Momuocts. EquHUNE MOIHOCTH https://m.edsoo.ru/4UUXIHR1X
VYpok-uccnenosanue "Pacuér MOIIHOCTH,

55 g . | https://m.edsoo.ru/GDB065558
pa3BUBaEMOM IIPH MOIBEME MO JIECTHULIE

56 IIpocteie Mexanu3msl. Peiuar. PaBHOBecHe hitps://m.cdsoo.rw/8YRUOUGS?
CHUJI Ha pblyare
Kontponbnast pabota o teme «JlaBnenue

57 https://m.edsoo.ru/DWLOWQXQZ

TBEPABIX TN, KUAKOCTEN U Ta30B» /
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Bcepoccuiickas mpoBepouHas pabota

PesepBHsiit ypok. Pabora ¢ Tekctamu 1o
TeMe «/laBieHue TBEPIABIX Tell, XKUAKOCTEU

58 . 1 https://m.edsoo.ru/RFCSYB9F8
u razoB» / Bcepoccuiickas mpoBepoyHas
pabora
Pervaru B TexHuke, OBITY U IPUPOJIE.

59 JlabopaTtopHast pabora «HMcciaenoBanue 1 0.5 https://m.edsoo.ru/KR7VOIXUT
YCJIOBHI paBHOBECHSI pbIyara
Pemenue 3agau no reme «YcnoBus

60 1 https://m.edsoo.ru/6AXDHFS8N
pPaBHOBECHUS pbluara
KoaddunmenT noneznoro neicTBus

61 MexaHu3ma. Jlaboparopnas pabora 1 0.5 https://m.edsoo.ru/4AAYEYZDMW
«3mepenue KII/[ HakIOHHOM MIIOCKOCTH
Pemrenne 3agau mo treme "Pabora,

62 " 1 https://m.edsoo.ru/VESXBQLVS
MoHoCTh, KII/]
Mexannueckas sHeprusi. Kunernueckas u

63 1 https://m.edsoo.ru/3HQE7HOYK
MOTEHITUATbHAS DHEPTUS

64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1 https://m.edsoo.ru/46Y22ZPME
KonTponsHnas pabora no teme «Pabora u

66 1 https://m.edsoo.ru/AECZ9T7EC
MOIIHOCTb. DHEPTHUSD)
PesepBuslit ypok. Pabora ¢ Tekctamu mno

67 " " 1 https://m.edsoo.ru/MJJPGGSA3
TeMe "MexaHn4ecKkoe IBUKEHHE
PesepsHslit ypok. Pabota ¢ TekcTamu 1o

68 y " 1 https://m.edsoo.ru/XT2SMNZYM
teme "Pabota. MomHoCTh. DHeprus

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KIIACC
KoumnuectBo yacos 3 N
JIEKTPOHHbBIE HH(POBbIE
Ne ni/m Tema ypoka Kontposbubie IIpakruueckue P P
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1 https://m.edsoo.ru/OMIN4E3EH
Mojenu TBEPAOTO, KUIKOTO U

3 A pA g . 1 https://m.edsoo.ru/HVW3WMRAS
ra3o00pa3HOro COCTOSTHUI BellecTBa
OOBsICHEHHE CBOWCTB TBEPAOTO, YKHIKOTO
Y Ta3000pa3HOTO COCTOSTHUM BEIIECTBA HA

4 . 1 https://m.edsoo.ru/DJYTZQHS83
OCHOBE ITOJIO’KEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHr

5 Kpucrannuueckue u amop¢Hble Tena 1 https://m.edsoo.ru/8G73PVM40
CmauvBaHMe U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HaATSKEHUE

7 TernmoBoe pacuIMpeHne U CKATHE 1 https://m.edsoo.ru/I3N30OKSSL
Temneparypa. CBsi3b TEMIIEpaTyphl CO

8 patyp patyp 1 https://m.edsoo.ru/5XSV6F15B
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YACTHUII
Buytpennss sueprusi. Crioco0bl

9 yIp p N 1 https://m.edsoo.ru/BBVCIOMH6
W3MEHEHUs BHYTPEHHEHN SHepruun

10 Bunsl Tennonepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpoxk-koHpepenuus "[IpakTnyeckoe

11 HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB 1 1 https://m.edsoo.ru/UU910QFZW
BEILIECTB U MATEPUAJIOB B IEJISX




© MAOY I'mmuazus Ne 86. Padouast mporpamma yue6Horo npeamera « ®usuka. 7-9 kinaceon»

sHeprocoepekeHus "

12

13

14

KonndecTBo TemIoThL. Y aeIbHAas
TCIIJIIOEMKOCTD

YpaBHEeHHE TEIJIOBOTO OajlaHca.
TennooOMeH U TETIOBOE paBHOBECHE
Jlaboparopuas pabota "HccrnenoBanue
SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH
XOJIOJTHOM Y Tropsiueit BoAbI"

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P5S2QUVQIJE

https://m.edsoo.ru/FR2N6NSGV

15

Pacuer koaudecTBa TEILIOTHI,
HE00XO0AMMOTO ISl HarpeBaHUs Tea U
BBIJICJIIEMOTO UM TIPH OXJIXKICHUN

https://m.edsoo.ru/JSMRA1APW

16

17

Jlaboparopnas pabota "Onpenenenue
YACJIBHOU TEIJIOEMKOCTH BemecTBa"

OHeprust TOIIMBa. Y ieibHas TeIIoTa
CTOpaHHUs

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo0.ru/683AIXYWS8

18

[InaBnenue u oTBepEeBaHUE
KPUCTAJUIMYECKUX TeN. Y IeNbHas TelaoTa
IIJIaBJICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

JlaboparopHast pabota "Onpenenenue
YACIBbHOU TEIJIOTHI TIJIaBJICHUS Jibaa"
[TapooOpa3zoBaHue 1 KOHJEHCAIIHS.
Hcnapenue

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

21

Kunenne. YneapHas Temiora
napooOpa3oBaHUs M KOHECHCAIIHH.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Brnaxuocts Bo3ayxa. JlaboparopHas

https://m.edsoo.ru/7KP37W0J 1
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pabora "OnpeneneHue OTHOCUTEIIBHON
BJIAKHOCTH BO3yxa'

Pemenue 3agau Ha onpenenenue

23 https://m.edsoo.ru/N4XJEXGAL
BJIQYKHOCTH BO3/yXa
[IpuHLIUIEL pabOTHI TEMIOBLIX ABUraTeseH.

24 [TapoBast TypOuna. J/|purarens https://m.edsoo.ru/6BKWSWYG6
BHYTPEHHETO CrOpaHus
KIIJI TenmoBoro aurarens. TemnaoBbie

25 g https://m.edsoo.ru/UJA3SDRDOH
JIBUTATENH U 3aLIUTa OKPYKAOUIEH CpeJibl
3aKOH COXpaHEHUs U MIPEBPAILICHUS

26 P peEpatt https://m.edsoo.ru/B1KX6RPQ9
SHEPTUH B TEIUIOBBIX MpoIleccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

27 teme "TerutoBblie siBiieHus. M3smMeHnenue https://m.edsoo.ru/9AQS53CC7C
arperaTHbBIX COCTOSIHMH BeriecTa"
KonTtponbHas pabora o Teme "TemnoBsie

28 ABJIeHUs. MI3MeHeHne arperaTubIx https://m.edsoo.ru/0X03133KU
COCTOSIHM BemiecTa"
Onekrpusanus Ten. [[Ba pona

29 pusatl Hlea pon https://m.edsoo.ru/9E§SKDQMD
AIEKTPUUECKUX 3apsI0B
VYpok-uccrnenoBanue "IIEKTpU3AIMS TEI

30 . " https://m.edsoo.ru/JALQFK67]
WHIYKIIMEH U TIPU CONPUKOCHOBEHUU
B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH

31 https://m.edsoo.ru/LIJCQZZS9
Kynona
Dnektpuueckoe nose. HanpsxeHHOCTh

32 anekTpuyeckoro nosst. [puHnun https://m.edso0o.ru/N79CZGZ1J
CYMEPIIO3ULINH JIEKTPUUECKHUX MOJIEH

33 Hocurenu >5ekTpuyeckux 3apsjios. https://m.edsoo.ru/AFOIKADMV
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DneMeHTapHbId 3apsia. CTpoeHrue atoMa

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH

34 https://m.edsoo.ru/USJR991PB
COXpaHEHUS AJIECKTPUUECKOTO 3apsiaa
Pemenue 3aga4 Ha NPUMEHEHUE CBOWCTB

35 8 P https://m.edsoo.ru/SXWWOSWI5
ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKUH TOK, YCIIOBUS €T0

36 cyuiectBoBaHus. McTounuku https://m.edsoo.ru/IS1IMP3J3M
ANEKTPUYECKOTO TOKa

37 JIeNCTBUA DIEKTPUYECKOTO TOKA https://m.edso0.ru/Q8WUTCKVT
VYpok-uccnenosanue "Jleiictue

38 3JIEKTPUYECKOIO HOJIA Ha IIPOBOJHUKHU U 1 https://m.edsoo.ru/ZHMKZM4JU
JADTICKTPUKH"
DJIEKTPUYECKUH TOK B METajlIax,

39 P https://m.edsoo.ru/EACOOOYPF
KHUJKOCTAX U razax
DneKkTpruyecKas 1enb U €€ COCTaBHbIE

40 P t https://m.edsoo.rut/ROW7KUDDO
4acTH
Cuna toka. JlaGopaTopHas pabora

41 " PATOPHaA b " 0.5 https://m.edsoo.ru/9L HH7UNIJI

N3mepenue u peryampoBaHue CUIIbI TOKa

DnexTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaGopatopHnas pabota "HU3mepenue u 0.5 https://m.edsoo.ru/X7POJOFGH
peryJIinpoBaHue HanpspKeHus "
ConpoTuBiieHUE TPOBOJHUKA. Y AEIBHOE

43 P POBOA 8 https://m.edsoo0.ru/ESUOSPCAG
COTIPOTHUBIICHNE BEIIECTBA
JlaGopatopHnas pabora "3aBUCUMOCTh
AIEKTPUIECKOTO COMPOTUBIICHUS

44 1 https://m.edsoo.ru/4JDASGZNX

MIPOBOJTHUKA OT €T0 JJTUHBI, IJIOIIA T
MOTIEPEYHOro CeUeHus: U Marepuana”




45
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3aBUCHMOCTD CHJIbI TOKA OT HAIPSDKCHHUS.
3akon OMa Jy1s ydacTKa 1enu

https://m.edsoo.ru/VEZPE7Q8Q

46

Jlaboparopuas pabota "Hccienoanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

https://m.edsoo.ru/X5STHIN3RM

47

48

49

50

IlocnemoBaTenbpHOE B napajajicJbHOC
COCAMHCHUS IMTPOBOAHUKOB

Jlaboparopnas padota "IIpoBepka npaBuia
CJIOKEHHUSI HATIPSHKSHUN TTPH
MOCJIeIOBATEILHOM COCIMHEHHUH JIBYX
pe3uctopon"

JlaGopatopnas pabora "IIpoBepka npaBuia
JUIsL CUJIBI TOKA IIPU NapaljieIbHOM
COEJUHEHUH PE3UCTOPOB"

Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA

Owma I PA3JIMYHOIO0 COCANHCHUSA
IIPpOBOAHHUKOB

https://m.edsoo.ru/HJ99Q3493

https://m.eds00.ru/VO3VYPOTS

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

52

53

54

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
pabOoTHI ¥ MOITHOCTH AJIEKTPHUECKOTO
TOKa"

DJeKTpUYecKue ey U MoTpeOuTenu
AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

ITocTossHHBIC MarHuThbl, UX

https://m.edsoo.ru/40AIXYN3H

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF
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B3aHMOJIECIICTBUE

55

56

57

VYpok-uccnenosanue "M3yuenue nonei
HOCTOSIHHBIX MAarHuToB"

MaruutHOe mosie. MarauTHoe 1ose 3eMiin
U €ro 3HadeHue I )KU3HU Ha 3eMile

[ToaroroBka Kk KOHTPOJIBHOU paboTE MO
TeMe "DIEeKTpUUYECKHe 3apsibl.
3apspKeHHbIE Tela U UX B3aUMOJICEUCTBUSL.
[TocTossHHBIN 2JIEKTpUYECKUN TOK"

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas padota no teme
"DnexTpruueckue 3apsaapl. 3apsHKEHHbIE
Tesa U ux B3aumojencTBus. [locTossHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

https://m.edsoo.ru/ZISSW4Z7TW

59

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
teMe "[locTOAHHBIN 3neKTprUYecKuid ToK" /
Bcepoccuiickas npoBepouHas pabota

https://m.edsoo.ru/EQRLKPT1U

60

61

62

OmneiT OpcTena. MarHuTHoe nose
JIEKTPUUECKOro Toka MarHuTHoe noie
KaTylmiKu ¢ TOKOM

HpI/IMeHeHI/IC QJICKTPOMArHuTOB B TCXHHUKE.

JlabopaTtopHas pabota "3ydyenue
HeﬁCTBHﬂ MAarauMTHOIO I10JISA Ha IIPOBOJIHUK
¢ TOKOM"

OneKTpOABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnosb30BaHue d1eKTpoiBUTaTeel B
TEXHUYECKHUX YCTPOMCTBAX U Ha

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KGEXDIUWD

https://m.edsoo.ru/7VYQQDMFN
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Tpaucmopre. JlabopaTopHas padora
"KoHncTpyupoBanue u uzyueHue padoThl
AJIEKTpOABUTATEINS "

Omnbrtel @apases. 3akoH

63 3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuio 1 https://m.edsoo.ru/YSDW34FV(0
Jlenna
Onekrporerepatop. CriocoOb! MOTydeHUS

64 3JIeKTpI/Iqec1<0ﬁ SHEPTHUH. DIIEKTPOCTAHIIUU 1 https://m.edsoo.ru/LM1C70D7A
Ha BO300HOBIISICMBIX HCTOYHUKAX YHEPTHH
[ToaroroBka K KOHTPOJILHOM paboTE MO

65 TeMe "DIIEKTPUYECKHE U MarHUTHbIE 1 https://m.edsoo.ru/GFS9PNC8B
saBIIeHus"
KontponbHas paboTa mo teme

66 " " 1 https://m.edsoo.ru/APBXXTADS

DIEeKTPUYECKHE U MATHUTHBIC SIBJICHUS

PesepBHblit ypok. Pabora ¢ Tekctamu 1o

67 " " 1 https://m.edsoo.ru/4B8GKYQI1X
TeMe "TenIoBbie SIBJIEHUS
PesepsuEblii ypok. Pabora ¢ TekcTamu 110

68 p" yp " 1 https://m.edsoo.ru/ISHXLLTXX
TeMe "MarauTHbIE IBICHUS

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 14.5
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9 KIIACC
KoumnuectBo yacos 3 o
JIEKTPOHHBIE HU(POBbIE
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI

Mexanunyeckoe JBHKeHUue. MarepruaiibHas

1 1 https://m.edsoo.ru/UP3188VCD
TOYKa
Cucrema orcueta. OTHOCUTEIIBHOCTh

2 1 https://m.edsoo.rt/UWFLOQ33T
MEXaHUYECKOTO JTBUKECHUS

3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 https://m.edsoo.ru/E65RWOZKO
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpenHsst © MTHOBEHHas 1 https://m.edsoo.ru/LO43PYTGB
CKOpPOCTh
[IpsiMonHENTHOE paBHOYCKOPEHHOE

5 1 https://m.edsoo.ru/SKUYWCHBO0
JIBH>KEHUE. Y CKOPEHUE
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOPOCTH
JlaboparopHast pabota "Ornpenenenue

7 YCKOPEHHUS TEJIA IPU PABHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1 KKINJFOS8
JBUKEHUHU 110 HAKIIOHHOM IJIOCKOCTH"

8 CBoOomuoe nmagenne tei. OneiTe! [ annnes 1 https://m.edsoo.ru/NMQA4GGEQ
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.

9 Ilepuon u yacrota oOpamenus. JInneitHas 1 https://m.edsoo.ru/PVRBIDTTH
U yTJI0Basi CKOPOCTH

10 LlenTpocTpeMUTENLHOE YCKOPEHHE 1 https://m.edsoo.ru/OSLEGWFZY

11 IIepBb1it 3ak0oH HproToHa. Bexktop cuiibl 1 https://m.edsoo.ru/T4ADTURL3K
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Bropoii 3akon HerotoHna.

12 . https://m.edsoo.ru/5A28NGVEV
PaBHoOnelicTByIOIAs cuiia
Tperuii 3axon Herorona. Cymeprio3unus

13 CIEH yrep t https://m.edsoo.ru/XPFYG64RM
Pemenue 3a1au Ha mpuMEHEHNE 3aKOHOB

14 https://m.edsoo.ru/GEM2S4HK9
Hrrorona

15 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3anay no teme «Cuia ynpyroctu» https://m.edsoo.ru/HML1AMNI12
JIaGoparopnast padora «Onpenenenue

17 patop P pea https://m.edsoo.ru/T4PAJAFV 1
MKECTKOCTHU MPYKUHBD»

18 Cuina TpeHus https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3agad no reme «Cusa TpeHUSI» https://m.edsoo.ru/PJDH2DCIT
JIaboparopHas padora "Omnpenenenue

20 patop p peat " https://m.edsoo.ru/C56RD8KXS8
Kod(ppuimenTa TpeHHs CKOJIbKEHUS
Pemrenne 3a1a4 no teme "3aKOHBI

21 https://m.edsoo.ru/VT3T38KBU
Herorona. Cuna ynpyroctu. Cuna tpenus"
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUA. Y CKOpEeHUE CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
HaJeHus
VYpok-koHpepenmus "JIBrmkeHue Ten

23 BOKpYT I'PaBUTAllMOHHOI'0 LIEHTpa https://m.edsoo.ru/BLGGQ9259
(Conueunas cucrema). ['anaktuxu"
Pemenue 3amay mo reme "Cuita TSHDKECTH U

24 " https://m.edsoo.ru/VO2GVS8YAT
3aKOH BCEMUPHOTO TATOTCHUSI
[lepBas kocMHuueckasi CKOPOCTb.

25 https://m.edsoo.ru/563XRG6ED

HesecomocTs u neperpysku




26

27
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PaBHOBecHe MaTepUalbHON TOUYKH.
AGcomoTHO TBEpIOE Tenio. PaBHOBecHe
TBEPJIOTO TeJa C 3aKPETUISHHON OChIO
BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn

PaBHOBecHe MaTepHaTbHOR TOYKH.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPJIOTO TeJa C 3aKPETUISHHON OChIO
BpauieHusi. MomeHT cuiibl. LleHTp Tsxectn

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

28

Pemtenue 3amay mo reme "MOMEHT CHIIBL.
Hentp TsixecTn"

https://m.edsoo.ru/0QJSN205C

29

30

31

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMme "MexaHN4eCKOe IBUKEHUE.
Bsaumoneiictsue Ten"

KontponbHas paboTa mo teme
"MexaHnuecKoe IBUKEHHE.
Bzanmoneiicrue ten"

Nmnynec Tena. Umnynse cuiiel. 3aKoH

COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJICHCTBUE

https://m.edsoo.ru/8D7SUVXS5]J

https://m.edsoo.ru/J1BOUJ2YG

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3ana4 no teme "3akoH
COXpaHEHHUs uMIysbca"

https://m.edsoo.ru/LQO6EH8F9

33

34

Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

Mexann4deckas pa60Ta U MOIITHOCTH

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

36

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CUJIBI TPEHUS

JlaGopatopHnas pabora «OnpeneneHue

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1P8
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paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTU»

Csi3b dHEprun U padoTel. [loTeHIMaNbHAS

37 https://m.edsoo.ru/ZIFB7L5EF
SHEPTUst
Kunernueckas sHeprusa. Teopema o

38 . p p https://m.edsoo.ru/WKXL7NXVR
KUHETHYECKON SHEPT U

39 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE https://m.edsoo.ru/FMM2S69EB
JIaboparopHas padora «3ydeHue 3aKoHa

40 patop p yi https://m.edsoo.ru/0TVK8KIXB
COXpaHEHUS SHEPTUM
KomnebarenpHo€e ABUKEHUE U €T0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTEPUCTUKU
3aryxaroiue konedanus. BelHyX1eHHbIe

42 yxarot YA https://m.edsoo.ru/I3ZKD2M 12
kosebanus. Pesonanc

43 MatemaTuueckuii U Ipy>KMHHbBIN MasiTHUKH https://m.edsoo.ru/O71PZDM1 1
VYpok-uccnenoBanue «3aBUCUMOCTh

44 nepuoja KolebaHui OT KECTKOCTH https://m.edsoo.ru/BACA6R4KS
MPYKUHBI U MAcChl Tpy3a»
IIpeBpaltienrie SHEPTUH IIPU MEXAHUUECKUX

45 beBpalll p p https://m.edsoo.ru/RPN7BU655
KOJIe0aHUIX
Jlaboparopnast pabota «Ornpezenenne

46 4aCTOTHI ¥ TIEPHOJIa KOJIeOaHmit https://m.edsoo.ru/FV1Y2NUGC
MPYKUHHOTO MasTHUKA)
JlaGopatopnas pabora «IIpoBepka

47 HE3aBHCUMOCTH IepHoJia KojiebaHuii rpysa, https://m.edsoo.ru/6YGEHWSDT
MOABEIICHHOTO K HUTH, OT MaCChI TPy3a»

48 Mexanuueckue BoJIHBL. CBOMCTBA https://m.edsoo.ru/QHBQ3U5XV
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MEXaHHUYCCKHX BOJIH. HponoanHe u
IIOIIEPCUYHBIC BOJTHBI

Ypok-koHpepeHmus "MexaHndeckue

49 BOJIHBI B TBEPIOM Teiie. CeillcMuueckue https://m.edsoo.ru/6PNOHXSJA
BOJIHBI"
3ByK. Pacripoctpanenue u oTpakeHue

50 K pocIp P https://m.edsoo.ru/NTZLRXDBS
3ByKa
Ypok-uccnenosanue "HabmroneHue

51 " https://m.edsoo.ru/SRPRGGZVE
3aBHCHUMOCTH BBICOTHI 3BYKa OT YaCTOTBI
I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 N https://m.edsoo.ru/AOY3HSN3G
AKyCTHYECKUI PE30HAHC
VYpoxk-koHbepeHius "Y abTpa3ByK U

53 P Peper P yIf' https://m.edsoo.ru/AU3Z0S07U
nH(Pa3BYK B IPUPOJIC U TEXHUKE
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

54 TeMe "3aKOHBI COXpaHEeHUs. MexaHnueckue https://m.edsoo.ru/7YAJAVSTM
KoJieOaHUs U BOJTHBI"
Kontponbnas padota mo teme "3akoHbI

55 coxpaHeHMs. MexaHuyeckue KonebaHus u https://m.edsoo.ru/ZVD77Z44VH
BOJIHBI"
DNeKTPOMarHuTHOE TOJIE.

56 https://m.edsoo.ru/KAKC7HSCG
DNEeKTPOMArHUTHBIE BOJHBI

57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJTH
Ypok-koudepennus "llkana
ANEKTPOMArHUTHBIX BOJH. Mcmonp3oBaHue

58 P N https://m.edsoo.ru/7E1J2VY03
ANEKTPOMATrHUTHBIX BOJIH JJIsS COTOBOM
cBs3u"

59 VYpok-uccnenosanue "M3ydeHue cCBONCTB https://m.edsoo.ru/SHN7BSEB4
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AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIBHOTO TenedoHa"

Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

60 5 https://m.edsoo.ru/WIGCO6QSN
JUIMHBI 3JIEKTPOMarHUTHOM BOJIHBI
DneKTpoMarHuTHasi IpUpoaa CBETa.

61 . https://m.edsoo.ru/ZFGOBMGFX
Ckopoctb cBeTa. BonHoBbIE CBOlICTBA cBETa
Uctounuku cBeta. [IpsmonuneitHoe

62 pacnpoctpaHeHue cera. 3atmeHus: ConHua https://m.edsoo.ru/NLIADWAXN
u JlyHbl
3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue

63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKECHUS https://m.edsoo.ru/QONUKCDOB
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS

64 https://m.edsoo.ru/NF1PZFEV3
cBeTa
IlosHOE BHYTpEHHEE OTpaKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/FZ7THV6E2W
OTpaXEHUS B ONTHUYECKUX CBETOBOAAX
JlaGopatopHnas pabora "HccnenoBanue

66 3aBHCHMOCTH YIJIa IPEJIOMIICHUS C]:GTOBOFO hitps://m.cdsoo.r/ROOIT10S
Jy4da OT yIJIa MaJIeHUs Ha TpaHule "BO3ayX-
cTekno""
VYpok-koupepenius "Micnonp3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"

68 JIuuzpl. OnTHYECKast CUjia JIMH3BI https://m.edsoo.ru/ZV702L97F

69 ITocTpoenne n3o0paskeHHii B TMH3aX https://m.edsoo.ru/MWU2YHLIN

70 JlabopaTtopHas pabota "OnpeneneHue https://m.edsoo.ru/3XTVNZNJJ
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(hOKYCHOTO PACCTOSIHHS M ONITHYECKOMN
CHJIBI COOMpArOIIeH JTMH3HI"

Ypoxk-koHpepenuus "OnTruueckue

71 " https://m.edsoo.ru/KKVRKOP3D
JIMH30BbIE TPUOOPHI

72 I'ma3 kak ontuyeckas cucteMa. 3peHue https://m.edsoo.ru/KP1 ACIOPW
VYpok-koHpepenus "Jledextsl 3penus. Kak

73 P deperiu " Aled P https://m.edsoo.ru/ZKWLQ3CHI
COXPaHUTh 3PEHUE
Paznoxenne 6e10ro cBeTa B CIIEKTP.

74 Omnertel HetoTona. Cnoxxenue https://m.edsoo.ru/ZPRFN4D5V
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus ceeTa
Jlaboparopuas pabota "OnbIThI 110
Pa3IoKEHUIO OEIOro CBETa B CIIEKTP U

75 https://m.edsoo.ru/ESISL6TCH
BOCITPUSITHIO IIBETA MPEIMETOB IIPH UX
HaOJII0ICHNH uepe3 BETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BonHOBBIE CBOMCTBA

76 cBeTa: AMcIepcus, MHTepdepeHuns u https://m.edsoo.ru/A1F3HB8Y9
mudpaxus”
OmneiTel Pe3epdopaa u mianerapHast MOJENb

77 pdopa P A https://m.edsoo.ru/P922QVFIV
aToma

78 [Toctynater bopa. Moneins aroma bopa https://m.edsoo.ru/OBJPHE0G2
Hcnyckanue v MOrIonieHue CBeTa aTOMOM.

79 . https://m.edsoo.ru/MILRTHPCO
KBanTsl. JInneluaTeie CrieKTpbI
VYpok-nipaktukym "HabnroaeHue ciekTpoB

80 POIHP " ™ A P https://m.edsoo.ru/7NCLNW296
HCITYCKAaHUS

81 PangmoakTnBHOCTE 1 €€ BUIBI https://m.edsoo.ru/22H32JWILM
Crpoenue atomHoro siapa. Hykinonnas

82 P Apa. Bk https://m.edsoo.ru/IRVESKOFK

MOACIb
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PaI[I/IoaKTI/IBHI)IC IIpEBpAIICHUA. H3oTombl

https://m.edsoo.ru/RA796TPSP

84

85

Pemtenue 3amau mo reme: "PagnoakTUBHEIE
npeBpatieHus "

[Tepuona monypacnana

https://m.edsoo.ru/WX2HQP2S6

https://m.edsoo.ru/'WZDJCOES&7

86

VYpox-koHpepenuus "PagroakTHBHBIE
U3TYy4YCHUs B IPUPOIE, METUIIMHE,
TexHuKe"

https://m.edsoo.ru/X1J4002C4

87

88

SAnepuble peakiuu. 3aKOHBI COXPAHECHUS
3aps10BOrO U MacCOBOTO YHUCEII

9Hepr1/1;1 CBA3H aTOMHBIX SAACP. CBs13b
MacCChbl 1 SHECPruu

https://m.edso00.ru/YOQ2XMKOOQ

https://m.edsoo.ru/NSTEUFIO3

&9

Pemenue 3amau o reme "Snepueie
peakun"

https://m.edsoo.ru/OD4KHL Q4T

90

91

92

Peakuu cuHTe3a U AETICHUS STEP.
Wctounuku sHeprun ConHua 1 3BE37

VYpok-koH(pepeHuus "SnepHas sHepreTUKa.

JlencTBUA paguOAKTUBHBIX U31y4YEHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMArHUTHOE TIOJIE.
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBEIE
SIBJICHUS "

https://m.edsoo.ru/RMBFOQBND7

https://m.edsoo.ru/QTNWEW900Q

https://m.edsoo.ru/TBOXB9TUO

93

Kontponbnas paboTa mo teme
"DeKTpOMarHUTHOE TOJIE.
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS "

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpenue, o600menue. JlaboparopHsie

https://m.edsoo.ru/2GFCLJOJJ
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pabotsl o Kypcy "B3aumoneiicteue ten"

95

96

97

98

[ToBTropenue, o6o0mmenue. Pemenne
PACUCTHBIX U KAYCCTBCHHLIX 3a/1a4 110 TCMC
"TemnoBsie nporecch”

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U KAYECTBEHHBIX 33]1a4 10 TeMe
"KII/] TermoBeIx gBUraTeen"

[ToBTOpenue, o6o0meHue. Pemenue
pPacyYCTHBIX M KaUYECTBEHHBIX 3a7a4 110 TEME
"KII snexktpoycTaHOBOK"

[ToBTOpenue, 0600menue. Jlaboparopusie
paboTsl o kypcy "CBeToBbie sIBIEHUS"

https://m.edsoo.ru/MMINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTrOopenue, o6o0menue. Pabora ¢
TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

[ToBTOpenue, o6o6menue. Pabota ¢
Tekctamu 1o Teme "Konebanus u BoJHbBI"

IToBTropenue, o0o0mmenue. Pabora ¢
TekcTaMmu 1o TeMe "CBeToBEIE ABICHUA"

https://m.edso00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, 06o6menue. Padora ¢
TekcTamu 1o Teme "KBaHToBas U siepHas
¢buzuka"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/II-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKU) HUZHUECKUX SIBICHUN

1.4

1.5

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (huU3MUECKUe sIBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEIMYHH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEITMUUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa © 3alHMCHIBAaTh €r0 MaTeMaTH4YeCKOe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuCI€ W B KOHTEKCTE CHUTYallMl IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATh TNPUYUHHO-CIECACTBEHHbIE CBSI3H, CTPOUTH
o0bsicHeHMEe W3 | — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCHOJIb3YSl 3aKOHBI U
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dbopMyIibl, cBs3bIBatONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJaud  3alUChIBaTh KpPaTKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOJTYYSHHON (PU3NYECKON BETUUUHBI

1.8

1.9

pacro3HaBaTh NpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh IMPHU MOMOIIA
(Gu3n4ecKux METOJOB, B ONHCAHUU MCCIEJOBAHUS  BBIACIATDH
IIPOBEpSiEMOE  MpPEANONOKEeHHe  (TUIoTe3y),  pasziuyarb U
UHTEPIPETHUPOBATh IOJyYEHHBI pe3ylbTaT, HaXOAUTh OLIMOKH B

X0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh — IpOBEpsieMbIe
OPEINONIOKEHUsI, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBINOJIHATh NPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
M(ppOoBbIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUs MPUOOPOB C YyUETOM

3aJJaHHOM aOCOIIOTHOM MOTPEIHOCTH U3MEPEHUH

1.11

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBINOJIHATH U3MEPEHMUS, CIEAYS MPEIII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TIaTh BHIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOWU

BCINYHHBI

1.13

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

yKa3blBaTh MPUHIMNBI  JACHCTBUS OpUOOPOB U TEXHHYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHLMIBI JEUCTBUS H3YUYECHHBIX
npuOOpOB M TEXHUYECKMX YCTPOWCTB C MOMOUIbIO UX ONHCAHMS,

UCTONB3ys 3HAaHUA O CBOMCTBax (U3MYECKUX SIBICHUH U
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HCO6XO,I[I/IMBIC (1)I/I3I/I‘{CCKI/IG 3dKOHBI 1 3aKOHOMCPHOCTHU

1.15

1.16

1.17

1.18

NPUBOANUTH TPHUMEPHl (HAXOAUTH HH(OpPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
JKU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 OBE/ICHHSI B OKPYXKAIOLIEH cpelie

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTHBOPEYMBON HIIH

MOJKET OBITh HEIOCTOBEPHOU

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX MWCCIEOBaHUM, HpU STOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM ammapar Kypca

(1)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

8 KUIACC

IIPpU BBIITOJIHCHUU y‘-IeGHBIX IMPOCKTOB U I/ICCJIC,[[OBaHI/Iﬁ pacnpeacissiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMMOCTABJICHHBIMHA 3ajjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BBICTPAHWBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBasA MHCHUE

OKPY>KaOIINX

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus




© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

1.1

HCII0JIB30BAaTh IIOHATHA

1.2

pa3jindaTrb SABJICHUA IO ONMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, JEMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILICCKO€ SIBJICHUC

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUI  CMBICA  HCHOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allUChIBaTh €r0 MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluid MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIIaroB ¢ MOMOIIbIO | — 2 H3y4YeHHBIX CBOMCTBA

(I)I/I3I/I‘-ICCI(I/IX HBHCHHﬁ, (I)I/I3I/I‘-IGCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemark pacuéTHble 3aaud B 2 — 3 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHUE BETMYUHBI: HA OCHOBE aHaIM3a
YCIJIOBHS 3a/1a4y 3aIIMChIBAaTh KPATKOE YCIOBUE, BBIABIISITH HEJOCTATOK
JMaHHBIX JUIS pelleHHs 3aJadyd, BbIOMpAaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydYeHHOE 3HaueHue (U3MYECKOW BEMUYMHBI C HW3BECTHBIMHU

JaHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIU
(bU3HYECKUX METOAOB, UCTIONB3YS OMKUCAHUE UCCIICOBAHMUS, BBIICIATh
MIPOBEPSIEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABHJIBHOCTH IOpPSIIKa

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI
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1.9

1.10

MPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
bu3MyecKux  CBOWCTB  Tel:  (GopMynmpoBaTh  IpOBEpsieMbIe
OPEINONOKEHUs, CcOOMpaTh  yCTAaHOBKY W3  TMPEIIOKEHHOTO

000py10BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI
BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPEIHOCTH

1.12

OPOBOJUTH  MCCJIECJOBAHWE  3aBUCUMOCTH  OJHOM  (hU3HUYECKOH
BEJIMYMHBl OT JPYro C MCHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBaTh MCCIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, Clenysd MpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOiMIl U rpaduKoB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCICAOBAHHUA

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (919% HpeI[J'IO)KCHHOI\/JI HHCTPYKIUHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

CO6J'IIOI[21TL IpaBujia TCXHUKHU 0e30ImacHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYI0OBaHUEM

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX OINUCAHUSA, HCIOJb3Ys
3HaHHMA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/IBI/I‘IGCKI/IC 3aKOHOMCPHOCTHU

1.15

1.16

paCHOSHaBaTI) HpOCTI)Ie TCXHHUYCCKHEC YCTpOﬁCTBa 158 HSMepI/ITeJ'H)HI)Ie
npuOOpPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
AJIEKTPUYECKUX IIeTeld ¢ TOCIe0BaTeIbHBIM W MapajlIeIbHBIM
COCTMHEHUEM  DJIEMEHTOB, pa3iuyas  yCJIOBHBIE 0003HAYCHHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedueHHs O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIICH cpefe

1.17

OCYIIECTBIISATH MOUCK MHPOPMAIHN (PU3MUECKOTO COACPKAHUS B CETH
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I/IHTCpHeT, Ha OCHOBE HUMCHOIIUXCS 3HAHUH H HYTCM CpaBHCHUA
JOIIOJIHUTCIIbHBIX HMCTOYHHMKOB BBIICIIATH I/IH(I)OpMaL[I/IIO, KOTOpasa

ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HG,Z[OCTOBCpHOfI

1.18

1.19

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHeT; BiaAeTh NOpPUEMAMU
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHBIC MMMCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mmas wHPOPMAIMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICpP)KaHUs, B TOM 4YHUCIIC MYOJIMYHO TPEICTABISATH PE3YIbTAThI
MPOCKTHOM WMJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIB30BaTh H3y4YEHHBIM NOHATUHHBIN anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

1.1

1.2

IIPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3aJla4aMu, CJIEAUTh 3a BBINOJHEHHWEM IUIaHA
JIEUCTBMA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JESATENbHOCTh TPYNNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICHICTBHE,  MpPOSBISII  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SAIBJICHUC

1.3

pacro3HaBaTh MPOSBIECHHUE W3YYCHHBIX (DU3UYECKUX SBIICHUH B
OKpY’KaloIleM MHpE, B TOM 4HucCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUZNUECKUX SIBICHUN
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1.4

ONKCBHIBATh H3YYEHHBIE CBOWMCTBA Tl M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  MCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMChIBaTh €ro0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

OOBACHATH (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2
— 3 JIOrMYEecKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(bI/ISI/I‘leCKI/IX HBJ'IGHI/If/’I, (I)I/I3I/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pewmiath pacuéTHbIE 3a7auyd (OmHMparomMecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), HCNONb3Ys] 3aKOHbl W  (OPMYJbI, CBS3bIBAIOIINE
¢u3nyeckue BeNMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUSA 3aJauu
3alHChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE
JUISL pelleHusi, MPOBOJAUTh PAacu€Thl M OLIEHUBATh PEATMCTHUUYHOCTD

MOJIYYCHHOI'O 3HAUCHU A (I)I/I3I/I‘-ICCKOI\/’I BCIIMYHHBI

1.8

pacno3HaBaTb HpO6HeMBI, KOTOpPBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/I3I/I‘-IGCKI/IX MECTOOAO0B, MCIIOJIB3Yys ONMMCAHUEC HCCIICIOBAaHHA, BBIACIATH
MMPOBCPACMOC TMPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€IIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YyIIbTAaThL Ha6J'IIo,I[eHHI>i " OIIBITOB

1.9

MPOBOAWUTH OIIBITBI 110 Ha6J'IIO}IeHI/IIO (1)1/13H‘—I€CKI/IX SIBJICHUN WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpPATh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BHIBOBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,

omnpezeNnss CpeAHee 3HaueHUEe H3MepseMoil BenuuuHbl ((PokycHoe
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1.11

paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO pHOopa)

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TPSIMBIX WU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (PUKCHUpPOBaTH pE3yJbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHUJAC TaOIHIH

l"pa(bI/IKOB, ACJIaTh BBIBOAKI 110 PE3yJibTaTaM UCCICA0OBaHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEeAys MPEIIOKEHHOW HHCTPYKIIHH,
BBIYMCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PpEe3ybTaThl C y‘léTOM 3aI[aHHOﬁ IOTpCITHOCTH HSMepeHI/Iﬁ

1.13

1.14

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU W3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJIAHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOTI'O AApa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXOIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB MPH PEHICHUH Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOJIUTH TPUMEPHl  (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MIPAKTUIECKOTO HCITOJIB30BAHUS (PU3NYCCKUX 3HAHUH B MTOBCETHEBHOM
KU3HU Juig  obecriedeHusi 0e30macHOCTH Tpu  OoOpalieHuud ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBEJICHUS B OKpYKaIOIIEeH cpene

1.18

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3NYECKOTO COEPIKAHUS B CETH

NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYs TOWMCKOBBIA  3arpoc,
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HAaXOOUTh  TYTH  OMNpPENECICHUs]  JOCTOBEPHOCTH  IOJYYECHHOMU
uH(pOpMAallMM HAa OCHOBE HMMCIOIIMXCS 3HAHWA M JOMOJHUTEIBHBIX

HNCTOYHHUKOB

1.19

1.20

1.21

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MNOMYJSIPHYIO JIUTEPATypy (PU3MYECKOro COoJep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetru  VHTEpHET; BlaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

cO31aBaThb COOCTBEHHBIE ITMCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe HH(pOpMAallUU M3 HECKOJBKHUX HCTOYHHUKOB (HU3UUECKOrO
coJiepKaHusl, MyOJIMYHO HPEJCTaBISITh PE3YJbTaThl MPOEKTHOM WM
UCCIIEOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKH U CONMPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalUed ¢ yd&ToM

0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

IIPpU BBITTIOJIHCHUHA y‘~IG6HI>IX IMPOCKTOB U I/ICCJ'IGI[OBaHI/Iﬁ (1)I/ISI/I‘IGCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIHUTb 3a BBIIIOJJHCHUCM IIJIaHa
HeﬁCTBHﬁ 151 KOPPCKTUPOBATDH €ro, aJICKBATHO OIICHUBATb
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAWBATH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, IMPOSBJISAA TOTOBHOCTbH

paspemaTh KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILETO MHUPA

1.1

Odu3uka — Hayka O Tmpupojae. SIBIEHUS NPUPOIBL.
dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemHocTts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

1.4

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO,Z[eHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HAOJIOIaEMOTO SIBJICHUS

Onucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBIO0 MOAETIEH

1.5

2.1

22

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX TEl.
N3mepenune teMiepaTypbl Py HOMOIIHU KUJKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

CtpoeHue BemecTBa: aTOMBI M MOJEKYIBI, HUX
pasmepbl. OmbIThI, AOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIECTBA

JlBwkenne yactuil BemecTtBa. CBSI3b  CKOPOCTH
JNBIWKEHUS  4YacTUll C  Temmeparypoid. bBpoyHoBckoe

nBkeHue, 1uddy3us

23

B3anmopeicTBre 4acTUI BEIIECTBA: IPUTSIKEHNE U

OTTAJIKUBAHHUC

24

Al"pel"aTHBIe COCTOSAHUA BCIICCTBA: CTPOCHUC TIa30B,
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JKUOKOCTEN u TBEPABIX (KpUCTANIMYECKHX ) TEl.
B3anmoCBA3p MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTuyeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnplTbl 10 OOHApYXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMEpHOE "
' HEpaBHOMEPHOE JIBI)KEHUE
32 Ckopoctb. Cpennsisi CKOpOCTb NMPU HEPaAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH 1 BpeMEHM BUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. Bsaumopeiictue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIl.
Macca kak Mepa HHEPTHOCTH Tejia
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3 3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MTOMOLUIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux maserax. Bec temna. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' TpeHue B npupo/ie U TEXHUKE
3.9 CrnoxxeHue cui, HapaBiICHHBIX IO OJHOW IPSAMOM.
’ PaBHOElicTBYIOIIIASA CHIT
310 [IpakTrueckue pabOTHI:

OnpeneneHne CKOPOCTH PABHOMEPHOI'O  JIBHIKEHUS
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(wapuka B OKMIKOCTH, MOJENIU  3JIEKTPHUYECKOro
aBToMOOWIE W Tak pjanee). OmperneneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUKa 10
HaKJIOHHOM  IuIOCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOLIHE
3aBUCUMOCTh PacTsDKeHUs (nedopmanuiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COIMpUuKaCarOmnXxcCsa HOBerHOCTeﬁ

3.11

3.12

du3ndeckue SBICHUS B npupoac: NpuMEpbl ABUKCHUA C
Pa3 IMYHbIMH CKOPOCTAMH B JKMBOW M HEKHBOU pupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenne TtBEporo tema. CrocoObl yMEHBLICHUS U

+ YBEJIMYEHHUS TaBICHUS
42 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TeMITepaTyphl
43 [lepenaua naBneHuss TBEPABIMH TEIAMHM, KMIKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJICHUSI KUAKOCTH OT  TIIyOWHBL.
4.4 I'unpocratuueckuii napagokc. CooOmIamuecs COCy/Ibl.
[M'mapaBnuueckre MeXaHU3MBI
4 Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuanHs
45 CYIIECTBOBAaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTBI HaJl YpPOBHEM MOPsI
16 N3mepenue armocdepHoro npapneHus. [lpuGopsl mns
' M3MEPEHUS aTMOC(EPHOTO JTaBJICHUS
JlelicTBue >KMIKOCTHM U Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apXxumenoBa) CHiIa. 3aKOH
Apxumena
4.8 [LnaBanue ten. Bo3gyxoruiaBanue
4.9 [IpakTudeckue pabOTHI:
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4.10

HUccnenoBanne 3aBHCUMOCTH Beca Tella B BOAE OT
00béMa TMOTPYXKEHHOH B JKUIAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJIKMBAIOIIECH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B XKUAKOCTHU, OT 00BEMA
MOTrpY>KEHHOM B JKUJKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KoncrpynpoBanue apeomMerpa HIIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeaeneHue  eé
rpy30I04bEMHOCTH

dusnyeckue  SABJICHMA B MpUPOJIE: BIIMSTHHE
aTMOC(EpHOT0 JIaBJICHUs Ha )KUBOW OpPraHu3M, IJIaBaHUE

pBIO

4.11

TexHuuyeckue yCTpoiiCcTBa: cOOOIIAIOMIMECS COCYbI,
YCTPOMCTBO BOJONPOBOAA, THIPABIWYECKUNA TIpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanuyeckass MOIITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koaddunuent
5 5.5 I0JIE3HOTO JeNCTBUS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIEN
5.7 Kunernueckas sneprust
53 [Tonnas mexaHuueckass SHeprus. 3aKOH H3MEHEHUS U
. COXpaHEHUs MEXaHUYECKON IHEPIrun
59 [IpakTrueckue pabOThI:

Omnpenenenne  pa®OTBI  CHJIBI  TPeHHS  TIpU
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PaBHOMEPHOM  JBMKEHHHM Tela MO TOPU30HTAIBHOM
oBepXHOCTU. VccnenoBanue yciaoBUi paBHOBECHSI phlyara.
N3mepenne KIIJI nakimonHo# mimockoctu. M3ydyeHnue 3akoHa

COXpPAaHCHUA MEXaHUYEeCKOMH OHCPIruun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
YeJloBeKa
TexHudeckue yCTpOMCTBA: pblyar, IIOJBMXKHBIA U
5.11 HETIOJBYIKHBIN OJIOKW, HaKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIOKEHHS  MOJEKYISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOLIME  OCHOBHbBIE
MOJIOKEHHUS MOJIEKYIISIPHOKMHETHYECKOM TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHHE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIOKEHUNW MOJEKYISIPHOKUHETUYECKOM
TEOPUH
6.4 CmauuBaHMe U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaThue
66 Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO
. TEIJIOBOT'O JABUKEHUS YaCTHI]
6.7 Buytpennss sueprust. CocoObl H3MEHEHHs] BHYTpEHHEH
. SHEPIUuu: TerIonepeada U CoBepiieHue padoThbl
6.8 Buasl Tennonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS,
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6.9

6.10

6.11

6.12

6.13
6.14

U3Iy4eHUe

KonnuectBo  TemuioThl.  YienbHas — TEIIOEMKOCTh
BelIeCTBa

TemnmooOMeH u TemIoOBO€ paBHOBECHE. YpaBHEHUE
TEIUIOBOTO OanaHca

[1naBneHue U OTBepAEBaHNUE KPUCTAUNIMYECKUX BEILIECTB.
VnenbHas TemioTa MiaaBiIeHUs

[TapooOpazoBanne w  KoHAeHcamws. McmapeHwue.
Kunenue. VYnenpHas  Temiora mapooOpa3OBaHUA.
3aBUCHUMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS

BnaxnocTts BO3yXa

9Hepr1/151 TOILTMBA. Y JIeIbHAs TEILIOTa CropaHus

6.15

[Mpunnuner  pabotel  TemmoBbix — asurateneit  KITJ]
TEIUIOBOTO ABUTatelid. TeruioBble ABUTATENN M 3allHUTa

OKpY’Karolllel cpebl

6.16

3aKkoH COXpPAaHCHHUSA U MPECBPALICHUA SOHCPTIUH B TCIIJIOBBIX

nponeccax

6.17

[IpakTuueckue padbOTHI:

OnelTbl 1O OOHApyXEHUIO  JEHCTBUS  CHJ
MOJIEKYJISIPHOTO MIPUTSKEHUS.

OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIV WJIU caxapa.

OneITel 1O HAOJIOJIEHUIO TEIJIOBOIO PACHIMPEHUs
ra3oB, )KMJKOCTEU U TBEPABIX TEI.

Omnpenenenue JaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.

OMBITBI, JEMOHCTPUPYIONTUE 3aBUCUMOCTH JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WIH OXJIaKICHUS.

[IpoBepka rumnoresbl JUHEWHOW 3aBUCHMOCTH JUIMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphl.

HalGmonenrne n3aMeHeHunsl BHYTpEHHEH HEPTUu Tela B
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pe3yibTare Terionepeaayd U padboThl BHEIIHUX CHIL

Hccnenosanue SIBJICHUS TETI000MEeHa pu
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.

OmnpeneneHue KOJUYECTBAa TEIUIOTHI, IOJYYEHHOTO
BOJIOM TMpH TEIIooOMEHEe ¢ HarpeThiM METaTHYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca ucnapeHusl.

OnpeneneHre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

Omnpenenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

6.19

Ouznyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHME W KalWULIPHbIE SBJIEHUS B IPHUPOJE,
KpUCTaJIJIbl B IIpUpoe, uzinydenue CoiHila, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XMJIKOCTHBIM TEPMOMETD,
JaTYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUs
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYHMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)

; Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO

7.3 nosid. IlpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckuii 3apsa. Ctpoenue aroma. [IpoBogHUKY 1
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
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76 ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
. Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
' HaIpsHKEHUe
=9 CornpoTuBieHue MIPOBOJIHHUKA. VYnenvHOE
' COIIPOTHBIICHHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[locnenoBarenpHOE W NapajUIeIbHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocrosHHble MarHuTHl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnone. MarHuTHoe mnoje 3eMiId U €ro
' 3HAYEHUE NS )KU3HU Ha 3eMIie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne >JIeKTPOMArHuTOB B TEXHUKE
JlelicTBME MarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM.
17 DNeKTpoABUTaTeNh MOCTOSTHHOTO TOoKa. Mcmonb3oBaHue
' AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCcHopTe
ONEBITE ®dapanes. SIBnenune 3JIEKTPOMATrHUTHOMN
7.18
naaykuuu. [Ipasumno Jlenna
DIIEKTPOTreHEPATOP. CriocoOmI MOTYyYEHHUS
7.19 JJIEKTPUYECKON  DHEPIUH. ONEeKTpoCTaHIIMM  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
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7.20

[IpakTuueckue padbOTHI:

OnbITH IO HAOTIONEHUIO SJCKTPU3ALUH TEJ UHIYKIHEH
Y [IPU CONPUKOCHOBEHUH.

UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJIHUKY U JUDJICKTPUKH.

COopka u mpoBepka pabOTBHI AICKTPUUECKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UcCTope.

OnBbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
AJEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLIAIN MTONEPEYHOro CEYEHUs U MaTepuaa.
[IpoBepka mpaBuUiia CIOXKEHHS HANPSOHKEHUH MpHU
MIOCJIEZIOBATEIIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Ajsi CHJIbl TOKa MpPU MapajuieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIJIEIISIEMON Ha pe3ucTope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MAarHMTHOTO B3aUMOJIEHUCTBUSI MOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO TOJIST TOCTOSIHHBIX MarHUTOB MPHU
ux Oo0beAWHEHWHM ©  pasfencHuu. VccimemoBanue
JENCTBHUSI JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KAaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHwue
JEUCTBUSI MAarHUTHOTO MOJisi Ha TMPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboThI
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7.21

JIIEKTPOABUTATES. N3smepenne KII
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o
WCCIIEAOBAHUIO SIBJIEHUS AJIEKTPOMATHUTHOM WHIYKLIMH:
HCCIEA0OBAaHUE W3MEHEHUN 3HAYEHUs W HaIpaBJICHUS

HHAYKIMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTaHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
pOJIb MAarHUTHOTO TIOJIS TSI JKU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJITMETP, PEOCTAT, CUETUYUK DJIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENIbHbIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEAOXPAHUTENH, JIIEKTPOMArHUT, JJEKTPOJBUIATEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon snementa [IpoBepsiemble 271€EMEHTHI COAEPKAHMS
paszznena
MEXAHUWYECKUE ABJIEHUA
o1 Mexanuyeckoe JABWKEHUE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXaHNYECKOTO JBIKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE
8 HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsis W MIHOBEHHas  CKOpOCTb  Tela  IpH
HEPaBHOMEPHOM JIBH>KEHUH
. YckopeHnue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEHOE
. JIBUJKECHHE
8.6 CBoOoguoe magenne. OneiTe! [ anmnes




© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

PaBHOMepHOE ABIKEHUE MO OKpYXHOCTH. [lepuon u

8.7 yactoTa oOpameHus. JIuHeilHass M yriaoBas CKOpOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 [TepBerit 3akon HetoToHa

8.9 Bropoii 3akon HetoTona

8.10 Tpertuit 3akon HeroToHa

8.11 IIpuHIUI Cyneprno3uIuu CUII

8.12 Cwuia ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cujla TPEHUS CKOJBXEHMsS, CHIIa
' TPEHUs TIOKOSI, IPYTrue BUIbI TPEHUS

8 14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHS.
' YckopeHue cBOOOTHOTO IaieHUs

%15 IBwxenne  riaHer  Bokpyr  Comuua.  Ilepsas
' KOCMHU4€ecKasi ckopocTb. HeBecoMoCTh 1 eperpysku

816 PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO

817 PaBHOBecue TBEPIOTO Tena C 3aKPEIIEHHON OCBIO
' BpaieHusi. MoMeHt cuiibl. LleHTp TskecTn

8.18 Nmnynec Tena. Ismenenune ummynbca. UMnynbsc cuiisl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABUXKEHUE

8.21 Mexanunueckasi paboTa U MOIIHOCTb

822 PaGota cun TsDKECTH, ympyroctd, TpeHus. CBs3b
. SHEPruM U paboTh

823 [loreHunanbHas dSHeprus Tena, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 IToTreHumanbHas YHEPrUs CKATOU MPYKUHBI

Kunernueckass sHeprus. Teopema O KHMHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU
827 [TpakTuyeckue paboOTHI:

OrnpeziesieHne CpeIHEH CKOPOCTH CKOJNBXKECHHS Opycka
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WIN JIBIDKCHHMS IIAapuKa I10 HAKJIOHHOW IUIOCKOCTH.
Omnpernenenne yCKOpeHUs Tela HIPU PaBHOYCKOPECHHOM
JBIDKCHUU 110 HAKIIOHHOW TNIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadallbHON CKOPOCTH.
[TpoBepka TruMOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM
JBIDKCHUN O€3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psSJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
IPOMEXYTKH BPEMEHHU OJJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUST CKOJIBbKEHHS
OT CWIbl HOpMalbHOro JaBieHus. OrmpeneneHue
KodpdunuenTa TpeHus CKoJkkeHus. OmnpeneneHue
KECTKOCTH MpYXHHBL. OnpeneneHue padOThl CUIIbI
TPEHHsT TpPU PABHOMEPHOM JBIDKCHHUH Tella IO
TOPU30HTAIFHON TOBepxHOCTH. OmnperencHue padoThI
CHJIBI  YOpYrocTd  IpH  ToAbéMe  TIpy3a  C
UCTIOIF30BAHUEM  HETIOJIBIKHOTO W TIOJBH)KHOTO

0JIOKOB

dusznueckue sSBJICHUS B Iprupoac: MPUIINBBI U OTJIUBBI,

8.28 nBiwkeHne TuiaHeT COJMHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTraHU3MOB
820 TexHuyeckue  yYCTpPOHCTBA:  CHHAOMETp, JAATYUKHU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PaKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU

o1 KoJe0aHuii: Iepro/I, 4acToTa, aMIUIUTY A
9 Maremarnueckuit u MpY’KWHHBIN MasITHUKHU.
' [IpeBparieHue sHepPrun Npu KoiaeOaTEIbHOM JABHKEHUN
9 93 3aryxawmue KoneOaHusi. BbIHYXIEHHBIE KONIeOaHMUS.
' Pe3onanc
Mexaandeckre BOJHBI. CBOMCTBA MEXaHUYECKHX BOJIH.
5.4 [IpononbHBIE U TONEpeYHble BOJHBI. JlIMHA BOMHBI U

CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHn4eCKUe BOJHBI

B TBEPAOM TeJI€, CEICMUUYECKUE BOJIHBI
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9.5 3ByK. 'poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTuyeckue pabOTHI:
Onpenenenne 4YacTOThl W Iepuoja  KojeOaHui
MaTEeMAaTHYECKOTO MAasITHHUKA.
Onpenenende 4YacTOThl W Imepuoja  KoJjeOaHui
MPYKUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCHUMOCTH IepHoja KoJjeOaHui
' MOJBEIICHHOT0O K HUTH Tpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCHUMOCTH IepHoja KoJjeOaHui
NPYKUHHOTO MasSTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIICHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus
duzuyeckue SIBICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, X0
9.9 TexHUYeCKHE YCTPOMCTBA: HXOJOT, HCIOJIb30BaHUE

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

BJ'IeKTpOMaFHI/ITHOG IToJIC. 3HCKTp0MaFHI/ITHHe BOJIHBI.

101 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJTH

10.2 [[Ixana 3neKTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.

. BostHOBBIE CBOICTBA CBETA
10 [TpakTdeckue paboThI:

10.4 WN3yuenne CBONCTB  IJIEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
dwusnyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE

10.5 JIECTBUE BUAUMOTO, yIbTpaduOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUIN

10,6 TexHuueckue YCTpOMCTBA: HCTIOJIb30BaHHUE

SJICKTPOMAIrHUTHBIX BOJIH IJIA COTOBOM CBSI3U

11 CBETOBbBIE ABJIEHUA
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11.1 JlydeBas monenb cBera. IcTouHnku cBeTa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomnienue cBeTa. 3aKkOH MPEIOMJICHHS CBeTa.
' [TonHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B inH3e
116 OnTudeckas cucrema Qoroanmapata, MHUKPOCKOINA U
' TejecKorna
117 'maz xak onTtudeckass cucrema. biuzopykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B cekTp. OnbiThl HhtoTOHA.
' CroxeHue ceKkTpaibHbIX 11BETOB. [lucnepcus cBera
[TpakTuyeckue paboOTHI:
HccnenoBanne  3aBUCHMOCTH  YIJla  OTPaKeHUs
CBETOBOTO JIy4a OT yTIJIa MaJIeHuUS.
W3ydeHne xapakTepuCTUK M300pakeHUs MpeaMeTa B
TIJIOCKOM 3€pKalie.
HccnenoBanne 3aBUCUMOCTH yIJla MPETOMIICHUS
CBETOBOTO Jiydya OT yrjia MaJeHus Ha TPAHUIE «BO3JyX —
11.9 CTEKJION.
[Tomy4yenue n300pakeHH C TTOMOIILI0 COOMPArOIICH
JIUH3BL.
Ornpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JINH3HI.
OMBITHI 110 Pa3I0KEHUIO OETIOTO CBETa B CIIEKTD.
OMBITHI 1O BOCTPHUSATHIO IIBETA MPEIMETOB MPHU HX
HAOJTIOICHUH Yepe3 IIBETOBBIC (PUITBTPBI
dwusndeckue sABICHUS B mpupoje: 3arMeHus CoiHIa U
11.10 JlyHBI, 1IBE€TA TEJ, ONTHYECKHE SBICHHUS B atMocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
mr TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOII,

¢doroanmapar, ONTUYECKUE CBETOBOIBI

12

KBAHTOBGIE ABJIEHUA
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Omneitel Peszepdopna u miianerapHas MOJENb aToOMa.

121 Mognens aroma bopa
122 Hcnyckanne u moriionieHUEe cBera aToMoM. KBaHTBHI
' JInHeiyaTpie CEKTPhI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- u raMma-u3TydeHHs
104 Crpoenue aromHoro sapa. HykioHHas Moxenb
' aTOMHOTrO sapa. M30Tomsl
195 PannoaktuBHble npeBpameHud. llepuon nomypacnana
' ATOMHBIX sIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOIO U
' MacCOBOI'O YHUCEI
12.7 DHeprus cBA3M aTOMHBIX siep. CBs3b Macchl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. crounuku sneprun
' CoJHia ¥ 3B€31
129 SlnepHas osHepreruka. JlelWicTBHUE  paJMOAKTHUBHBIX
' U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboThI:
HaGmioienne CHJIOMIHBIX Y JIMHEHYAThIX CIEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHne TPEKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
110 TOpMO3HOMY TyTH (110 poTOrpadusm).
W3mepenue paanoakTUBHOTo hoHa
dusuyeckue SABIEHWS B IPUPOAE: ECTECTBEHHBIN
PaaOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3IIy4CHHE IIPUPOAHBIX MHUHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX U3JIYYEHU HA OpraHu3M
4eJI0BeKa
1212 TexHuueckue YCTPOWCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaJ'IBHBIfI AO3UMETP, KaMEpa Bunscona




© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'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

[lonnmanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(OpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HABAEMOCTU SIBICHUN TMPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld poau (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTuH, 00 3BOJIOIHH
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOILIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHUJAX MaTepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BeUIecTBa, O (PU3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUIN
B OKpyXaromieM MHPE, BbIACTIAA HUX CYHICCTBCHHBIC CBOMCTBA

(Mpu3HaKH)

BJ'IaIIeHI/IC OCHOBaMM MOHSITHIHOTO arrapara U CHMBOJIMYCCKOTO
A3bIKa (1)I/ISI/IKI/I MU HCIIOJIB30BAHHUE HX IJIA PCIICHUA y‘—Ie6HI)IX 3aaay,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHTAMEHTAIbHBIC U IMITUPUIECKHE 3aKOHBI

YMeHue onmmceIBaTh HN3YUCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIQCKI/IG SIBJICHUA,

HCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIIMYHUHBI

Branenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHHS C Y4ETOM
coOuIo/IeHHsI MpaBUil O€30MacHOro Tpyaa: HaONoeHHEe (PU3NIECKUX

SIBJICHUU
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YMEHHE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €r0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUECKUX BEITMUMH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOUpPaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATH IOJIyYEHHBIE PE3YJIBTAThl C
Y4€TOM 3a/JaHHOU ITOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECIOBaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY W
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTABIATH
MOJIyYCHHBIC 3aBUCHUMOCTH (M3UYECKUX BEIIMYMH B BHUJAE TAOIUI U
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MUYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPOE TEIO, MOJIECIH CTPOCHUS
6 ra3oB, >KMJIKOCTEH W TBEPABIX Tell, IJIAaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJENIb aTOMHOTO sjipa) U YMEHHE NPUMEHITb UX JUIs

00BsICHEHUS! (PU3MUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MPaKTHUKO-OPUEHTHPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yuyeHHbIE CBOMCTBA (PU3NUECKUX

HBHGHHﬁ, (I)I/IBI/I‘-ICCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha 0aze 2 — 3 ypaBHeHHil),
UCIONB3YS 3aKOHBI W (OpMysbl, CBA3BIBAIOIIKME (PU3NUYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MPOBOANTH pPAacu€Thl M OLEHUBATh PEATMCTUYHOCTh MOJYyYEHHOIO
3Ha4YeHUs1 (PU3NYECKON BEIMYMHBI; YMEHHUE OINPEENATh Pa3MEepHOCTh

(bu3nyecKoil BeTNYHHBI, TOTYYSHHOMN MPU PEeIICHUH 331a4u

VMeHHe XapakTepH30BaTh IPHUHIMIBI  JCHCTBUS  TEXHUYECKUX
9 YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX

TEXHOJIOTHYCCKUX IMPOIECCOB 10 MX OIMMCAHUIO, MCIIOJIb3Yyd 3HAHUA O




© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

10

cBOIcTBax (hM3MYECKUX SIBICHUH UM HeEoOXoauMmble (U3NUEcKHe

3aKOHOMEPHOCTH

YMeHHE UCHONb30BaTh 3HAaHUS O (UBHYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 11  oOecreyeHHss O€30MacHOCTH — TNPHU
oOpamieHud ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbS U  COOJNIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIeH cpele; MOHUMaHUe
HEOOXOMMOCTH TPHUMEHEHHS JOCTHKCHHHA (H3UKH W TEXHOJIOTHH

1A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(GU3NYECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMHA; YMEHHE OLIEHHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA W
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  INpPHU
BBIIIOJTHEHUM Y4YEOHBIX 3aJaHMi HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKoro cojepKaHus, CHPaBOUYHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BnajgeHue 0a30BBIMM  HaBBIKAMU  [IPEOOpa3OBaHUS
uHpOpMallMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHBbIE ITMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHUKOB



© MAOY I'umua3zust Ne 86. Pagouas nporpamma yueoHoro npeamera « @usunka. 7-9 kjiaccbn»

INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHMUYECKHUE ABJIEHUA
1 Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETa.
' OTHOCUTEIBHOCTD JIBHXKCHHS
PaBHomepHoe u HepaBHOMepHOE nBIKeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMeEpHOE NPSAMOJIIMHEMHOE JBUKEHHUE. 3aBUCHMOCTh KOOPAMHATHI T€ia OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUYKEHUS:
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TMPOCKIHUH CKOPOCTHU, MPOSKIIMH
NepeMENICHHs, IyTH, KOOpPAMHATBI NP PABHOMEPHOM MPSIMOJIMHEHHOM
JIBI>KEHUU
3aBUCUMOCTh KOOpPJMHATHI Telda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU>KEHUS:
7
Se(f)=vy = f+ay = ;
2
@opMynbl I MPOCKUUU TMEPEMELIEHUsA, MPOEKIMH CKOPOCTH U TMPOEKLIHUH
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'paduikn 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIIMH YCKOPEHHS, MPOEKIINH
CKOPOCTH, TPOEKIUU TMEepEMELIECHUs], KOOPAUHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKAIH (JBI)KEHUE TeJla BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,
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IPOEKIMA CKOPOCTH M KOOPAMHATHI TNPH CBOOOJHOM TMAaJE€HUU Teja IO
BEPTHKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna 1id BBIYUCIEHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

HCHTPOCTpeMI/ITeJILHOC YCKOpPEHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. — U
" R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHus:
v = 1
T
Macca. IInotHocTh BemecTBa. @opmysa i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxxeHue Cui
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, TEHCTBYIONIEN Ha
TEJ0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—:»z
1.12 Tpenue nokos U TpeHHue CKoJbxkeHust. DopMyna 11l BEIYMCICHUS MOIYJIS CUIIBI
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1.13

1.14

1.15

1.16

TPEHUS CKOJILXKCHUA:

Fszp-N

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

F=k-Al

BcemupHoe TsAroTeHHe. 3aKOH BCEMUPHOTO TATOTCHUS:
My -1~
F=G L1 _2
R
Cuita TskecTH. Y CKOpeHHe CBOOOIHOTO MaICHUS.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue mranet Bokpyr Counniia. [TepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTh u neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUnHa.
D=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
D=1, +1m, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosc

Mexannueckas MOITHOCTE:

N=2
I

1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrUs. d)opMyJIa JJIA BBIYMCIICHUA

KMHETUYECKON SHEPIUu:
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J'HUE
Ey ="

Teopema o kuHeTHueckoi sHeprun. opmMyra aJisi BEIMUCIEHUS MOTEHIIMAIbHON

SHCPTrUU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,= mgh

MexaHnyeckas SJHeprus:

E=E;+E p
1.19 3aKkoH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jij1sl 3aKOHA COXPAHCHUS
MEXaHUYECKON IHEPruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBparienue MexaHUYECKOM SHEPTUU TIPU HAIMYUU CHUIIBI TPCHHS.
[IpocThie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Peryar. Moment cuiel: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBukHBIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyrna 17151 BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tea:
F
FP= G
101 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
®dopmyrna 7151 BBIYUCICHHS TaBJICHHS BHYTPU KUIKOCTH:
P=pgh+Py,
1.22 3akoH [lackans. ['mapaBnuueckuii npecc
1.23 3akoH Apxumena. Popmyna sl ONPEACICHUS BBITAIKUBAIOIICH CHJIBI,
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HeﬁCTBYIOIHCﬁ Ha T€JIO, HOFPY)I(éHHOC B X KMJKOCTb MJIM Ira3:

Fo =P8V

VcnoBue nnaBanms tena. [InaBanue CYIO0B 1 BO3AYXOILIaBaAHUEC

1.24

1.25

MexaHndeckue KoyieOaHMs. AMHJ'II/ITy,Z[a, nepuoa M 4Yacrora KoJIeOaHu.

®dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematnueckuii M NpPYKUHHBIM MasTHUKHA. [IpeBpaiueHue sHepruu mnpu

KoJIe0aTEIbHOM JABHXXCHHUH

1.26

1.27

3aryxaromue Konedbanus. BerHyxnenusie konedanus. Pesonanc

MexaHW4eCKHEe BOJIHEL. HpOIIOJH)HI)Ie " TIOINCPCUHBIC BOJIHBI. ,Z[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUS BOJIHDI:

b=v-T

1.28

1.29

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJHBI Ha TPAHUILIE
nByXx cpen. MHpa3Byk U yabTpa3Byk

Ilpakmuueckue pabomol

W3mepenne cpeaHeil MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIbI; KECTKOCTU
OPYXUHBL; KO3(PPUIMEHTa TPEHUS! CKOJIbXKEHUS; paOdOThl CHJIBI TPEHUSI, CHIIbI
VIIPYTOCTH; CpEIHEH CKOPOCTH IBUKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH,
YCKOpEeHHs Opycka MpH JBIXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUl MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M Tepuojaa
KOJ'IG63HHI>1 Hp}’)KI/IHHOFO MassTHHKa, MOMCHTa CHIJIbI, )ICﬁCTByIOHIeFO Ha pmqar;
paboThl CHJIBI YOPYTOCTH TpU TOIBEME Tpy3a C MOMOIINBIO HEMOABHKHOTO
0J10Kka; pabOTHI CUJIBI YIIPYTOCTH TPH MOIBEME TPy3a C MTOMOIIBIO TIOIBHYKHOTO
010Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJa U OT IJIOTHOCTH JKUJIKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIOIIECH CHIIBI
OT MacCcChI T€JIa, CUJIbI TpeHI/ISI CKOJIBKCHHUA OT CUJIBI HOpMaJ'II)HOFO JAaBJICHUA U OT
poAa MOBEPXHOCTH; CWJIbI YIIPYTOCTH, BO3ZHUKAKOUIEH B NPYKHHE, OT CTEIICHU
nedopmaruu IpYKUHBI, YCKOPEHUsI OpycKa OT yrila HakKJOHAa HAaINpaBIISIONICH;
nepuoaa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
KOJIeOaHU TMPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TPY>KHHBL,

HCCIICAOBAHUC HC3aBUCHUMOCTU IICpHUOIa KOJICOAHUH HUTSHOTO MasTHUKA OT
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Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHS pblyara

QDusuueckue s61eHUsA 6 nNpupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOM MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAC U

TCXHUKC, IMPUWIMBBI W OTIUBBI, JABWKXCHUC IIJIAHCT ConHeuHoM CUCTCMBI,

130 PEaKTHUBHOE JBMKCHUE KMBBIX OPraHW3MOB, PBIYard B TEJIE YEJIOBEKA, BIIUSHUC
aTMOC(EepHOro JaBJICHUS HA JKMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoticmea: CIUAOMETpP, JAaTYUKU TOJOKEHHS, PACCTOSHUS H
YCKOPEHHS, JUHAMOMETpP, TOALIMIIHUKK, PpAaKeThl, pbIYar, IOJBWKHBIA U

131 HETIO/IBM)KHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXAaHU3MBI B OBITY,

' coOOIIaroIuMecst COCybl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IIOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPa3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUS
OCHOBHBIC ~ TIOJIO)KEHUSI  MOJIEKYJIIPHO-KMHETHYECKOW  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrammmyecknue n amopHbIe TENA

)5 JBmwkenne dvactur BemecTBa. CBsA3b CKOPOCTHM JIBUKECHUS YACTHIl C

' Temneparypoil. bpoyHoBckoe nBmxenue, U dysus

23 CMauuBaHue ¥ KalWUISPHBIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TemnnmoBoe paBHOBECHE

Y Buytpennsisi sHeprus. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH SHEPTUU

2.7 Bunp! Tenonepenauu: TeI0NPOBOIHOCTh, KOHBEKIHS, U3TyUCHUE
HarpeBanne wu oxnaxzaenue ten. KommdecTBo  TemnoTel.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAHEHHUS SHEPTUH B TEIUIOBBIX IpoIieccax. YpPaBHEHHE TEIIOBOTO
Oananca:

29

QO +0, +..=0
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Hcnapenve u kouaeHcauus. V3MeHeHHWe BHYTpEHHEH HHEpruu B Ipoliecce

510 WCIIApEHUsI W KOHJAeHcauuu. KumneHue KUAKOCTU. YAenbHas TeIoTa
napooOpa3zoBanusi: L = Q/m

2.11 Bnaxxnocts Bo3myxa

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpPruu mpu

IJIaBJICHUU U KpUCTAJJIM3allH. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

2.12
=2

m

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

2.14 [Tpuniumne! paboTe! TeroBbix ABuraTenei. KI1JI reroBoro asuraresns

Ilpakmuueckue pabomul

N3mepenne ynenbHON TEMIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEeHHOT0 BOJONH KOMHATHOM TemmepaTypbl (UKCHUPOBAHHOM
Maccbl, B KOTOPYIO OIIYHIEH HAarpeTblii IWIMHAP; KOJHWYECTBA TEIUIOTHI,
2.15 OTJAHHOI'O0 HArpeThbIM LMWJIMHIPOM, IIOCJIE OIYCKaHWS €ro B BOAY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YACIBHOM TEIUIOTHI
nIaBiaeHUusA Jbaa. lMccnenoBaHue HM3MEHEHUs TeMIlEpaTypbl BOIBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEINIOOOMEHa NPU CMELIMBAHUU XOJIOIHOM U

I‘OpH‘ICfI BOJBI; IIpO1LIECCa UCIIAPCHUA

Qusuueckue A6NeHUA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHBIE
2.16 SBJIEHUS B MPUPOJIE, KPUCTALIBI B mpupoje, uznydenue ColiHia, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpoﬁcmea: KalmnJUIAPBI, IIPUMCPBI UCITIOJIb30BAHUA KPUCTAJIIIOB,

JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHS

217 JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynnona
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3.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOro 3apsiia

34 Onekrpuueckoe mnone. HanpskxéHHocTh anekTpudyeckoro mnois. IIpuHiun
' CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenn »snextpuyeckux 3apsaoB. JIeHCTBUE AIEKTPUYECKOrO IO Ha

ayIeKTpudecKue 3apsibl. [IpOBOJHUKY U TUANEKTPUKH

[TocTostHubIN 2nekTpuyeckuil TOK. JecTBus rmekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/q

aﬂeKTpI/I‘IeCKoe COIIPOTUBJICHUC. yI[CJ'ILHOC QJICKTPHUYCCKOC COIIPOTHUBJIICHUC!
3.7 R=pl/s

3akon OMa miig yyacTka snekrtpudeckoit nenu: [ = U/R

3.8
[TocnenoBarenbHOE COEINHEHUE IPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONTPOTUBIICHMUS:
U =Uy;I=I+I; rR=5
2 2 7
CMmeliaHHble COETUHEHMS] IPOBOIHUKOB
3.10 Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — JleHna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO ITPOBOJHHKA € TOKOM. JIMHMH
MarHUTHOM MHIYKLIUH
313 MarautHoe 10J€ IOCTOSIHHOTO MarHurta. B3aumonaelcTBUe NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO IOJIsI HA IPOBOAHUK C TOKOM

3.15 Oneitel @apanes. SABnenne snekrpoMarHuTHON nHAYKUUU. [IpaBuino Jlenna
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Ilpaxmuueckue pabomul

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

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE

(pGSI/ICTOpI)I, naMnqua), OT HaIIpsXKCHHA Ha KOHLaxX IIPOBOJHHKA, 3aBUCUMOCTHU

316 COINPOTUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOIIAIN €0 MONEPEYHOr0 CEUEHUS U
YJI€IIbHOTO CONPOTUBJICHHUS.
[IpoBepka mpaBuna Juist ANEKTPUUYECKOTO HAIPSHKEHUS IPU IOCIEI0BATEIbHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWJa I CUJIbI SJIEKTPUYECKOIO TOKa IpHU
[apauIeJIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue ae6nenus 6 npupooe: 3IEKTPUYECKUE SBICHHMS B aTMocdepe,
3.17 JIEKTPUIECTBO KUBBIX OPTaHH3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIs KU3HU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CUETYMK  DJIEKTPUYECKOM  SHEpPruu, dDJIEKTPOOCBETUTENbHBIE  MPHOOPBI,
3.18 HarpeBaTelIbHbIE AJIEKTPONIPUOOPHI (mpuMepsI), JJIEKTPUYECKUE
IpEeIOXPAaHUTENH, D3JIEKTPOMArHuT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,
TEHEPaTOp MOCTOSTHHOTO TOKA
3.19 DneKkTpoMarHuTHele BoJHBIL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens ceera. IIpsmonnHeliHOe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus ceera
324 JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOSIHHE JIMH3bI. OnTHYecKas cuia
' muH3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruoopsl
Ilpakmuueckue pabomul
W3mepeHne onTuyeckoil Cuiibl coOMparomeil JIMH3bL; (POKYCHOTO pacCTOSIHUS
cobuparoniel TUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
326 KOTJa IpeIMET PacIoyIo’KeH B IBOMHOM (hoKyce), moKa3aTess MPeIOMIICHHSI CTEKIIA.

UccnenmoBanue cBOiCTBa U300pa)xeHWs, TOIYYEHHOTO C  TOMOIIBIO
coOuparoIiei JUH3bI; U3MEHEHHSI (JOKYCHOTO PACCTOSIHUS JABYX CIIOKEHHBIX JIMH3;
3aBUCUMOCTHU yTJIa TPEJIOMJIEHHs CBETOBOIO Jiyda OT YyIJIa MAJCHUS Ha TPaHULE

«BO3AYX — CTCKIIO»
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Duszuveckue s61eHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HyHBI, oBETa TCEI,

327 ONTUYECKHE SBJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBGBGIE ABJIEHUA
1 PagunoaktuBHOCTE. Anbda-, Oera-, raMma-usznydeHusi. Peakiuu anbda-u Oera-
' pacmajna
4.2 Omnsitel Peszepdopaa mo paccesnuto anba-yactuu. [Inanerapuas mogens aroma
4.3 CoctaB aroMHOr0 sifjpa. M3orornbl
4.4 [Tepuox momypacmnajga aTOMHBIX SAEP
4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3PS 0BOI0 U MaCCOBOTO YUCEI
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
NEHCTBUE PAJIMOAKTUBHBIX U3ITydCHUH Ha OPraHU3M YelIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHIMBHIYaJIbHBIN TO3UMETpP, Kamepa

BI/IHBCOHa, AACPpHAd SHEPreTuKa
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

[Teppimkun, 1.M. ®usuka. 7 kinacc. bazosbiit ypoBenb. Yueonuk / .M. IlepoimkuH,
A.M.MBaHOB. — 5 - € u3n., crep. — Mocksa: [Ipocsemenue, 2025.

[Tepwimkun, M1.M. ®usuka. 8 kinacc: 6a30BbIi ypoBeHb: yueOHUK / .M. [lepbimkuH,
A.N.NBanoB. — 6-¢ u3m., crep. - Mockaa : [Ipocsemenue, 2026.

[Tepoimkun, A. B. ®usuka. 9 ki. : yuebnuk / A. B. Ilepbiikun, E. M. I'yTHUK. —

3 — e u3n., crepeotu. - M. : llpoda, 2016.

Jlykamuk B. . CoopHuk 3ana4 o gusuke. 7—9 kiaccsl : yue0. mocodue st
obmeobpasosar. opranuzanuii / B. W. Jlykamuk, E. B. IBanoBa. — 30-¢ u3g. — M. :

[Ipocsemenue, 2016.

METOJIUYECKHUE MATEPHUAJIBI I YYUTEJIA

NHOOPMAIIMOHHO-METO/UYECKOE ITMCbMO Ob OCOBEHHOCTAX
INPEINOAABAHUWA YYEBHOI'O ITPEIMETA «®U3MKA» B 2026/2027 YYHEBHOM
roay.

®enepanbHas pabovas nporpamma . Puznka. 7-9 kinaccel (6a30BbIi ypOBEHb)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

bu6nuoreka [JOK
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