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denepanpHas pabodas mporpaMma Mo ydeOHOMY mpeamery «Dusukay
(6a3oBBIli ypoBeHB) (mpenMeTHas o001acTh «ECTeCTBEHHO-HAy4HBIC MPEAMETHI)
(mamee  COOTBETCTBEHHO — TporpamMma 1o ¢usuke, (Qusnka) BKIOYACT
MOSICHUTENIBHYIO 3aIllMCKy, COJIEpXaHWue OOYYCHUS, TUIAHUPYEMbIC pEe3yIbTaThl
OCBOCHHUS MPOTPAMMBI TI0 (PU3UKE, TEMATUUECKOE TJIAaHUPOBAHHUE.

[TOACHUTEJIBHA A 3AIINCKA

denepanpHas paboyas mporpamma mo (Gu3HKe A7 00yJaIOUIUXCS C 3aIEPKKOIN
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHEe ocHOBHOrO 00111ero 00pa3oBaHUs
MOJrOTOBJIEHa Ha ocHOBe denepalbHOro0 TroCyJapCTBEHHOTO 00pa30BaTeIbHOIO
cTaHaapTa ocHOBHoro obmiero oopaszoBanus (I[Ipukaz Munnpocsemennst Poccun ot
31.05.2021 r. Ne 287) (mamee — ®I'OC OO0O), denepanpHOM ananTUPOBAHHOM
o0pa3oBaTelbHON TPOorpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus 1Jisl 00 y4aroIuXcs ¢
OrpaHUYECHHBIMU BO3MOKHOCTSIMU 370poBbs (IIpuka3 Munnpocsemenus Poccun ot
24 nosiops 2022 1. Ne 1025), @enepanpHoil paboueil mporpaMMbl OCHOBHOT'O 0OIIIETO
oOpa3oBaHus 1mo ydeOHomy mpenmery «Dwuszuka» (6a30BbIil ypoBeHb), Konmenuu
npenojaBanusi yueOHoro npeamera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3alUSIX
Poccuiickoit  ®denepannu, peanu3yomUX OCHOBHBIE  001I€00pa3oBaTEIbHbIE
nporpammbl, DeaepanbHOi  pabodeil mporpaMMbl  BOCHHUTAHHS, C  Y4ETOM
pacrpeieieHHbIX 0 KJjlaccaM IMPOBEPsSEeMbIX TPeOOBaHUU K pe3yibTaTaM OCBOCHUS
denepanbHON aTaNTHPOBAHHON 00pPa30BATENBHON MPOTPaMMBI OCHOBHOTO OOIIEro
o0Opa3oBaHus JIJIs1 00YyYaIOMIMXCS € 3a/IEPKKON TICUXHUYECKOr0 pa3BUTHSL.

Ob0mas xapakrepucTuka y4e0Horo npeamera « ®u3uka

VYueOuplii  npeamer  «®Pusukay  ABIAETCS  CHUCTEMOOOpPA3yIOIUM  AJis
€CTECTBEHHOHAYYHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbl MHUPO3JAaHUS
ABIISIIOTCA  OCHOBOHM cofepXaHUsT KypCOB XUMHUH, OHOJOruu, reorpapuu
acTpoHOMUHM. Du3MKa BOOpPYXKaeT O0y4arOUIMXCS HAYYHBIM METOJOM IO3HAHUA,
MO3BOJISIOIIUM MOJIy4YaTh OObEKTUBHBIEC 3HAHUS 00 OKPYKAIOIIEM MHUDE.

[IpenmMer MakcUMallbHO HampaBlieH Ha (QOpPMUPOBAHUME MHTEpeca K
OPUPOAHOMY M  COLMAJIBHOMY MHPY, COBEPIICHCTBOBAHUE I103HABATEILHOU
nestenpHOocTH oOyuwatommxcs ¢ 3[IP 3a cuer oOBianeHUs MBICIUTEIbHBIMU
ornepauusMHi CpaBHEHUS, O0OOUIEHUS, pPa3BUTHE CIIOCOOHOCTH APryMEHTHPOBATh
CBOE MHEHHE, POPMHUPOBAHUE BO3MOXKHOCTENH COBMECTHOM 1€ATENbHOCTH.

W3yuenne ¢u3uku cnocoOcTByeT pa3BuTuio y obOywatouuxcs c¢  3IIP
MIPOCTPAHCTBEHHOT'O  BOOOpaXeHHs, (PYHKIUMOHAIIBHOM TIpPaMOTHOCTH, YMEHHUS
BOCIIPUHUMATh W KPUTHYECKH aHAIM3UPOBATh WMH(OPMALMIO, NPEACTABICHHYIO B
pasznuyHbIX (popmax. 3HAUUMOCTb MPEAMETA JJI PA3BUTHUS KUZHEHHON KOMIIETEHLIUU
OOy4YaroIIMXCSd  3aKJIIOYaeTCs B  YCBOGHHMU OCHOBBI  (DU3WYECKUX  3HAHMIA,
HEOOXOAMMBIX JJIsi TIOBCEHEBHOM >KM3HM; HABBIKOB 3/10POBOTO M 0€30IaCHOIrO st



YeJIOBEKa M OKPY’Karolen ero cpeanl oopasa sxu3Hu; HOPMUPOBAHUM DKOJIOTUYECKOM
KYJIbTYPBHI.

[Iporpamma otpaxkaer comepxanue o0ydeHus: npeamery «dPu3nka» ¢ yueTom
0CcOo0bIX 00pa3oBaTeNbHBIX MOoTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenne naHHBIM
y4€OHBIM MPEAMETOM MPEICTABIISET OMPEACICHHYIO TPYAHOCTD JIJIsi 00y4YaIOIUXCs C
3[IP. DtTo cCBSI3aHO C  OCOOCHHOCTSMH  MBICIUTCILHOM  JICATCIHHOCTH,
MEPUOJANYECKUMHU  KOJeOaHUSMM  BHHUMAaHUS, MaJlbiM  O0BEMOM  TaMSITH,
HEJIOCTaTOYHOCTBIO OOIIEro 3amaca 3HAaHWUM, TOHWKEHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHSI.

st mpeosiosieHusl TPYIHOCTENH B M3y4eHUU ydyeOHOro mpeamera «Duznkar»
HeoOXoauMa  ajanrtaiusi oObeMa M XapakTepa Y4yeOHOro Marepuaia K
MO3HABATEILHBIM BO3MOXHOCTSIM JITaHHOW KaTEropuu OOYYarolIuXcs, y4eT WuX
OCOOEHHOCTEW pa3BUTHS: MCIOJIb30BAaHUE AQJFOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSI3€M, MOCTEINEHHOE YCI0XKHEHNE U3y4aeMoro MaTepuarna.

JlaHHas mnporpamMMa KOHKPETHU3UPYET COJEpKaHUE TMPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMU OOPa30BATEIBHOIO CTaHJApTa, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh W3YYEHUS pPa3feiioB (U3UKHA C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3E€H, JIOTMKM y4eOHOTro Tpollecca, BO3pPACTHBIX U
MICUXOJIOTMYECKUX ocoOeHHocTe oOyuwatomuxcsi ¢ 3IIP Ha ypoBHE OCHOBHOIO
o0mrero oOpa3oBaHus, OMpEEIsieT MUHUMAIbHBIA HAOOp OMBITOB, JEMOHCTPAIINM,
MPOBOJAUMBIX ~ yUWTEJIeM B  Kjacce, JIabOpaTOPHBIX PadOT, BBITIOJIHIEMBIX

00 yJarOIIMMHUCS.
Meronuueckold OCHOBOW HM3ydeHHs Kypca «Du3nka» Ha YpPOBHE OCHOBHOTO
oo1iero o0Opa3zoBaHus SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN MOaX0/,

00€eCIeYnBAIONINIA JTOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX U TMPEIMETHBIX
o0pa3oBaTelIbHBIX  PE3YyJbTAaTOB MOCPEJICTBOM opraHu3aiuu AKTUBHOM
MO3HABATEILHON JEITEIBHOCTA OOYYalONUXCsl, YTO OYEHb BAXKHO MPH OO0yUYCHHUH
nereit ¢ 3P, my1st KOTOPBIX XapaKTepHO CHI)KEHHE MO3HABATEIbHOM aKTUBHOCTH.

Henu u 3axaun u3ydenus yueoOHoro npeamera « Dusuka»

Obwue yenu wzydeHus: ydeOHoro mnpeamera «®Du3uka» MNpPeACTaBICHbI B
denepanibHOM paboueii mporpaMMe OCHOBHOT'O O0IIEero 00pa3oBaHUsI.

OCHOBHOI1 11€/1bI0 O0YyUEHHMSI JACTEeH € 3aJeP>KKOU MCUXUYECKOr0 Pa3BUTHSA Ha
JaHHOM TMpEIMEeTe SBIISIETCS: MOBBIIICHHE COLMAIBLHON ajanTaiuu AeTel uepes
npuMeHeHne GU3NIEeCKUX 3HAHUH Ha TIPAKTUKE.

st oOyuaroruxest ¢ 3I1P, Tak >xe, kak ¥ JjIsi HOPMATUBHO PAa3BUBAIOLTUXCS

CBEPCTHUKOB,  OCBAaMBAIOUIMX  OCHOBHYIO  0OOpa30BaTElIbHYIO  IpOrpammy,
JOMUHHPYIOIEE 3HaUYE€HNE TPUOOPETAIOT TAaKHE yeau, Kak:
= npuoOpeTeHre uHTepeca W crTpemiieHus oOydaromuxcsi ¢ 3[IP

HAYYHOMY H3YYCHUIO TMPHUPOIBI, PA3BUTHE WX HMHTEIICKTYaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

. pa3BuTHEe 0a30BBIX MPEACTABICHWNA O HAYYHOM METONE ITO3HAHUS W
hopMUpOBaHUE UCCIEAOBATEIIBCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHSIM;
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. dbopMuUpOBaHUE HAyYHOTO MHPOBO33PEHHsS, Ha JOCTYIMHOM ISt
obyuaromuxcs ¢ 3[1P ypoBHe, kak pe3ynbTara U3yudeHUsI OCHOB CTPOCHHS MAaTepuH U
(byHIaMeHTaNbHBIX 3aKOHOB (DU3HKH;

. (dopMupoBaHUE MPEACTABICHUN O ponu (UMUK ISl PA3BUTHUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHre 3TUX Lenel 00ecreuynBaeTcs peieHueM CIEAYIOINX 3a0ay:

. npuodpereHre 0a30BBIX 3HAHUI O JUCKPETHOM CTPOCHHHU BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. MPUOOPETEHNE YMEHUM OMHUCHIBATh U OOBICHATH (DU3UUECKUE SIBJICHUS C
UCIOIb30BAHUEM IOJIYYEHHBIX 3HaHUN U C ONOPOM Ha IUIaH/CXEMY;

= OCBOCHME METOAOB pELICHUs IMPOCTEHIIMX PpacuE€THBIX 3a4ad ¢
UCIOJIb30BaHNEM (PU3NUYECKUX MOJIENICH C OTIOPOM Ha aliTOPUTM;

= pa3BUTHE YMEHUN HaONOAaTh MNPUPOJHBIE SIBICHUS U BBINOJIHATH

OMBITHL, J1a0OpaTOpHbIE pabdOTbl U  JKCHEPUMEHTAIbHBIE HCCIEHOBAHUS  C
UCIOIb30BAHUEM U3MEPUTENIbHBIX TPHUOOPOB (1101 PYKOBOACTBOM yUUTEs);

. OCBOEHHME NMPUEMOB PabOTHI ¢ MHPOpMaLMEN (PU3UMUECKOTO COAEPKAHUSA,
BKJIIOYasi HH(OPMALMI0O O COBPEMEHHBIX JOCTH)KCHUSAX (PU3UKH, aHAIW3 U
OLICHUBaHUE UH(POPMALINH;

= 3HAKOMCTBO cO  cdepamMu  OpodecCUOHATBLHOW  JIEATEIIbHOCTH,
CBSI3aHHBIMM C (DU3HUKOM, M COBPEMEHHBIMU TEXHOJOIMSIMH, OCHOBaHHBIMU Ha
JTOCTKCHUSIX (PU3MUECKON HayKH.

Oco0eHHOCTH 0TOOpa M aJanTANNM Y4eOHOT0 MaTepuaJjia no pusuke

OcHoBoi o0yueHus oOydJarommxcs c 3I1P Ha npeMeTax
€CTECTBEHHOHAYYHOT'O ITUKJIa SIBIISETCS Pa3BUTHE y HUX OCHOBHBIX MBICTUTEIBHBIX
onepanuii (aHajau3, CUHTE3, CpaBHEHHE, O000IEHHWE) Ha OCHOBE BBIOJHEHUS
pa3BUBAIOIIUX YIOPaKHEHUH, (popMUpOBaHUE MPUEMOB YMCTBEHHOU paOOTHI: aHAIN3
UCXOAHBIX JIaHHBIX, IUTAHWPOBAHHME MaTepHalia, OCYIIECTBIEHHWE IOSTAHOTO H
UTOTOBOT'O CaMOKOHTPOJS, @ TaKXe OCYLIECTBIISICTCA JHMKBUAALMS MPOOEIOB B
3HAHUSX, 3aKPEIUICHNE N3YYCHHOTO MaTepuana, oTpaboTKa alropuTMOB, TIOBTOPEHUE
npoieHHoro. bonbioe 3HaueHne NMpuaaeTcs YMEHUIO PaccKa3aTh O BBHIOJHEHHOU
paboTe ¢ mNpaBUIbHBIM YIOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUU U
COOJIIOJIEHUEM JIOTMUECKUX CBsI3e€d B M3j1araeMoM matepuaie. [ns oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO O00IIEro O0O0pa3oBaHUsl MO-TIPEKHEMY SBISIIOTCA
XapaKTEPHBIMU: HEIOCTATOYHBI YPOBEHb PA3BUTHUS OTAEIBHBIX I[CHUXUYECKUX
MPOIECCOB (BOCIIPUATHS, BHUMAHUS, MaMSTH, MBIIUICHHUS), CHUKCHHBIA YPOBEHb
MHTEIJIEKTYaJbHOTO Pa3BUTHsI, HU3KUH YPOBEHb BBINOJHEHHS Y4YeOHBIX 3aJaHH,
HU3Kas ycnemHocTb oOydeHus. I[lostomy mnpu wusydeHun Qusukum Tpedyercs
LeJICHAIIPaBJIEHHOE UHTEUIEKTyallbHOE pa3BuTHe oo0yuatouuxcs ¢ 311P, orBevaromee
UX OCOOEHHOCTSIM M BO3MOMKHOCTSM. YueT ocoOeHHocTeill oOywatoumuxcs ¢ 3I1P
TpeOyeT, 4TOObl MpPU HM3YYEHUH HOBOIO MaTepHaja o0sA3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro IOBTOPEHHUE; PACHIMPEHHOE PACCMOTPEHUE TEM U BOIPOCOB,
PacKpBIBAIONIUX CBS3b (U3HMKHU C KU3HBIO;, aKTyalU3alys MEPBUYHOTO KU3HEHHOTO
OTbITa O0YYArOIINXCA.



YcBoeHME MpOrpaMMHOIO Marepuajia 1o (PuU3MKe BBI3BIBACT OOJBIIHE
3arpynHenust 'y obywaromtuxcs ¢ 3IIP, mostomy Teopusi m3ydaercs Oe3 BBIBOJIOB
CIOXKHBIX ¢dopmys. 3amaur, TpeOyrolue MPUMEHEHHUS CI0XKHBIX MaTeMaTHYeCKHX
BbIUUCIEHUA © GOpMyll, B OCOOCHHOCTHM TakuxX TeM, Kak «MexaHuueckoe
JIBIDKEHUE», «ApXUMenoBa cuia», «MexaHudeckas SHEprus», «JEKTPUUYECKHUe
SABJICHUS», «IJEKTPOMArHUTHBIE SBICHUS», PEHIAIOTCA B KJIACCE€ C IOMOIIBIO
YUUTETIS.

Ocoboe BHMMaHHE TpPH M3YYCHUH Kypca (U3HUKU YIENSIETCS MOCTAaHOBKE H
OpraHu3allMy SKCIIEPUMEHTA, a TaK)Ke MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXKJIOM
YpOKE€) KpPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXHO €  HCIOJIb30BAaHUEM
ANIEKTPOHHOM JeMoHcTpanuu). Hekoropele Tembl 00s13aT€bHO JOJAKHBI BKJIIOUYAThH
OIOpHBIE JabopaTOpHbIE PAaOOTHI, KOTOPBIC pPAa3BHBAIOT YMEHHUE II0JIb30BATHCA
IPOCTEHIIMMHU TIPUOOpaMH, AaHAIU3UPOBATh TOJYYEHHBIE JaHHBIE. B CBs3u ¢
OCOOEHHOCTSIMM  TOBEAEHUS U JeATenbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOKANUIIMI KOHTPOIb
3a COOJIIOZIEHUEM TTPaBWII TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUH J1abOPaTOPHBIX U
MIPaKTUYECKUX padoT.

Bonbimoe BHuManue npu u3ydeHun ¢usuku nojapoctkamu ¢ [P obOparaercs
Ha OBJAJCHHE MMM IMPAKTUUYECKHMMHU YMEHUSIMU M HaBblkaMu. lIpemycmarpuBaercs
YMEHBIIICHHE O00BbeMa TEOPETHYCCKUX CBEJICHHUM, BKJIIOUCHHE OTICIBHBIX TEM WJIU
IEIbIX pa3feioB B MaTepuaiabl s  0030pHOr0, O3HAKOMUTEIBHOTO  HIIM
dakynpTaTUBHOTO M3ydeHwus. [Ipennmaraercss ymeHbllieHHe 00beMa MaTeMaTHYeCKUX
BBIUKCJICHUM 34 CUET YBEIIMYEHUS] KAYECTBEHHOI O OIMCAHUS SIBJICHUW U MPOLIECCOB

JlocTaTOYHOE KOMMYECTBO BPEMEHH OTBOAUTCS HAa PACCMOTPEHHE TEM M
BOIIPOCOB, PACKPBHIBAOIINX CBs3b (PU3UKKW C JKU3HBIO, C TEMHU SIBJICHUSMH,
HaOII0/ICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOT'O OIbITA.

MakcumanbHO  UCIIONB3YIOTCSI ~ MEXIPEAMETHBIE  CBSI3M € TAKUMU
JTUCLUIUIMHAMH, Kak Treorpadus, xumus, Ouojorus, T.K. oOyuaromuecs c 3IIP
O0COOEHHO HYXIAIOTCS B MPEMOJHECEHUH OJIHOTO0 M TOro e y4eOHOro marepuaia B
pa3JUYHBIX ACIIEKTaX, B €ro BAapbUPOBAHHWH, B HEOJHOKPATHOM IIOBTOPECHHUH U
3aKPEIUICHUHA  TIOJIYYEHHBIX 3HAHUMW W IPAKTHUYECKUX yMeHuu. [lo3Borss
paccMaTpuBaTh OJIMH M TOT JK€ YYEOHBIM Marepuall ¢ pa3HBIX TOYEK 3PCHHS,
MEXIIPEAMETHbIE CBSI3M  CIIOCOOCTBYIOT €ro JIy4llleMy OCMBICJICHUIO, OoJiee
MMPOYHOMY 3aKPEIUICHUIO NOJIYYCHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

IlpumepHbie Buabl JesaTeJbHOCTH oOyvawimmxcesa ¢ 3IIP, o0yciaoBiieHHbIe
0COOBIMH o0pa3oBaTeJIbHbIMHU NMOTPEOHOCTAMHM ) | odecreynBaloIIue
OCMBICJIEHHO€ 0CBOEHHE CO/IePKAHNU 00pa30BaHUusA 10 npeametry «DU3uKa

[IpuMepHas TemaTtuueckas U TEPMUHOJIOTUYECKAs JIKCHUKA MO Kypcy (U3UKU
cootBercTByeT ®OIT OOO.

Conepxanue BUAOB JesTenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax Qusuku
OTIpeeNsIeTCsl UX 0COOBIMU 00pa30BaTEIBLHBIMHU MOTPEOHOCTSIMU. [loMuMO TIHPOKO
ucnonb3dyembix B @OIT OO0 obmux A Bcex 00y4aromuxcsi BU0B JAeSTEIbHOCTH
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CJIEIyeT YCWJIUTh BUbI IESITEIBHOCTH, ClieUU(PUUHbIE IS JAHHOW KaTeropuu JIEeTeu,
o0ecreurBaroIe OCMBICIEHHOE OCBOCHUE COAEpXKaHHUsI 00pa30BaHuUs 1O MPEAMETY:
YCWICHHE MPEIMETHO-TIPAKTUYECKON eATEeTbHOCTH C aKTUBU3AIMEel CEHCOPHBIX
CUCTEM; OCBOEHUE MaTepHasia C OIOPOW Ha aJTOPUTM; «IIOIIArOBOCTh» B U3y4YEHUU
MaTepuajia; HCIIOJIb30BAaHUE JIONIOJIHUTEIBHOM BU3YaJbHOM ONOpPBI  (CXEMBI,
mabJIOHbl, OMOpHbIE TaOJIMIIBI); PEUYEeBOM OTYET O TMPOIECCe U pe3ysbTare
JESTENbHOCTH; BBINOJHEHUE CIIELUAIBHBIX 33JIaHUi, 00ECIIEUHBAIOIIUX KOPPEKIHUIO
peryisinuu  y4eOHO-TIO3HABATEIBHOM JIESITEIIbBHOCTH M KOHTPOJIb COOCTBEHHOIO
pe3ynbTara.

Jns obyuarommxcst ¢ 3[IP cymecTBEeHHBIM SIBISIOTCS MPHEMBbI pabOTHI €
JEKCUYECKUM MaTepuaioM 1o mnpeamery. I[lpoBoautcs cnenuanbHas pabora Mo
BBEJICHUIO B aKTUBHBIM CJIOBAaph OOYYAIOUIUXCA COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3yyaembple TEpMUHBI BBOJSATCS HAa TOJUCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3yaJibHAs MOAJIEPKKA, AITOPUTMBI paOOTHI C ONPEIEIEHUEM, OTIOPHBIE CXEMBbI IS
aKTyaJu3alii TEPMUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3oBaTEIbHBIMA MOTPEOHOCTAMH OOYYAIOIIUXCS C
3I1IP, nmpu muaHupoBaHUM pabOTHl YYEHHMKAa Ha YPOKE CIEAYET NPUIEPKUBATHCA
CJIETYIOUTUX MOMEHTOB:

1. Ilpu ompoce HeOOXOAUWMO: JaBaTh aJIrOPUTM OTBETA; pa3peliaTh
MOJIb30BAThCS TJIAHOM, COCTABIICHHBIM MIPH TOJITOTOBKE JOMAIITHETO 3aJJaHus; 1aBaTh
OosbIle BpPEeMEHUM TOTOBUTHCS K OTBETY y JOCKM; paspeumarb Jenarhb
NpeIBapUTEIbHBIC 3aIUCH, T0JIb30BATHCS HATJISIAHBIMHU TOCOOUSMU.

2. Tlo BO3MOXHOCTH 3aJilaBaTh OOYyYarOUIUMCS HABOMASIIME W YTOUHSIOUINE
BOIIPOCHI, KOTOPBIE TOMOT'YT UM MOCIEA0BATENbHO U3JI0)KUTh MaTepUal.

3. CucreMaTnyecky MPOBEPITh YCBOEHUE MaTepHalia IO TEMaM YpPOKOB, IS
CBOEBPEMEHHOr0 OOHAPY>KEeHHUS MPOOETOB B MPOUIEAIIEM MaTepUale.

4. B npouecce U3ydyeHrs HOBOIrO Mareprajla BHUMAaHHE YYEHUKOB 00Opaniaercs
Ha HauOoJee CIOXKHBIE pa3ielibl u3ydaemoi TeMbl. Heobxonumo varie odpamarbest K
HUM C  BOIPOCAMH, BBIICHSIOLIMMH  [MOHUMaHUE y4eOHOro Marepuana,
CTUMYJIMPOBATh BONPOCHI IIPU 3aTPYAHEHHUSIX B YCBOEHUM HOBOI'O MaTepHala.

Mecto yueOHOro npeamera «®@u3uka» B y4eOHOM IJIaHe

B cootBerctBum ¢ ®DenepalibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 0011ero oopa3zoBaHusi yueOHbIN npeamer «Du3uka» BXOIUT
B MpeAMETHYI 00macTh «EcCTecTBEHHBIE HAYKW» W SIBISETCS O00S3aTEIBHBIM IS
m3ydyenusi. Copaepxkanue yudeOHOTo mnpeamera «Pusnka», MPEICTABICHHOE B
®enepanbHoil pabdoueit mporpamme, coorBercTByeT PI'OC OO0, denepanbHOM
o0Opa3zoBaTenbHON IIpOrpaMMe OCHOBHOTO 00Iero ooOpazoBanus, DenepanbHOI
aJanTAPOBAaHHOM 00pa3oBaTEILHOM MIpOrpaMMe OCHOBHOI'O OOIIEero oOpa3oBaHUs
JUTsT OOYYaIOIIUXCS C 3aJCPKKON TCUXUYECKOro pasButus. OOIIee 4Yucio 4acos,
PEKOMEHIOBaHHBIX ISl M3y4YeHHUs (U3MKKM Ha 0a30BOM ypoBHe, — 238 4dacoB: B 7
KJ1acce — 68 yacoB (2 vaca B Heflen0), B 8 Kiiacce — 68 yacoB (2 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezemro).






COLAEPXAHUE YUEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B IO3HAHUM OKPYIKAIOLIEro Mupa

®u3uka — HayKa O npupoae. SABIeHUs npupoIbl (MC"). ®usnueckue sSBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, AJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckrue BenuuuHbl. M3MepeHune ¢u3nMueckux BenuuuH. Dusuueckue
npubopui®. loepewrocms usmeperuii. MeKIyHapOIHAS CHCTEMA CIMHUIL.

Kak ¢usuka u qpyrue ecTeCTBEHHbIC HAYKU U3Yy4aloT Ipupoay. EcmecmeenHo-
HAyuHwlli Memoo NO3HAHUA: HabN0OeHue, NOCMAHOBKA HAYYHO20 B0NPOCA,
8bIOBUIICEHUE — 2unome3, OKCHePUMEHm NO NposepKe 2unomes, 00bsACHEHUe
Habnodaemozo sasnenus. Onucanue puzuueckux sA81eHUll ¢ NOMOubI0 Mooenell.

[Tpenmer u MmeToabl HU3UKH.

/Iemoncmpauuu?’

1. MexaHuyeckue, TEIUIOBBIC, JJIEKTPUYECKHE, MarHUTHBIE, CBETOBBIC
SIBJICHHSL.

2. dusnueckre NpudOPHI U MPOLEAYypa MPSIMbIX U3MEPEHUN aHAIIOTOBBIM U

1 (ppOBBHIM MPUOOPOM.

Jlabopamopnsie pabomol u onvimol

1.Onpenenenre T1eHBI JIETICHUST HM3MEPHUTEIHLHOTO Mpubopa (UCHONB3YS
TEXHOJOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3mMepenne pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEa

4. Onpeoenenue pazmepos Maivlx meil.

5. U3mepenne TeMmriepaTypbl TPHU TOMOIIH KUIKOCTHOTO TEpMOMETpa H
JaT4YMKa TEMIIEPATYPBHI.

6. Ilposedenue uccredosanus no nposepke eunomesvl. OAILHOCMb NONEMA
WapuKa, nywerHHo2o 20pU30HMAaibHo, mem Ooabule, yem OoabULe 8bICOMA NYCKA.

Pasznean 2. IlepBoHavaibHbIe CBeIeHUSI 0 CTPOEHNH BelllecTBA

CTpoeHue BemiecTBa: aTOMbl M MOJEKYNbl, ux pasmepwvl. Onvimol,
ookaszvlearowjue OUCKpemuoe cmpoenue 6euecmad.

JlBwkenue dactuy BemiecTBa. CBA3b CKOPOCTH JIBKEHHUS YacTHUI] C
TemiiepaTypoil. bpoyHoBckoe nBrkenue, nuddysus. Bzaumoodeiicmeue uacmuy
geujecmea: npumsadicenue u OMmmanKkueaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CIMPOEHUE 2A308, HCUOKOCMel U MBEPObIX
(kpucmaniuueckux) men. Bzaumocesasv meocoy ceoucmeamu eewecms 8 pasHviX

1 MC - snementsr COJIepKaHMUs, BKJIIOYAIONIHE MEXIPEIMETHBIE CBSI3H, KOTOPbIE ITOIPOOHEE PAaCKPHITHI B
TEeMaTHYECKOM IUIAHUPOBAHHUH.

2 3)1er " Jajie€ KypCcuBom 0003HaYCHEI TEMbI, U3YYCHUC KOTOPHIX IMTPOBOANUTCA B O3BHAKOMUTEIILHOM IUJIAHEC. Heuaror
CaMOCTOSITENILHO OlpesielsieT 00beM N3ydaeMoro MaTepHana.

¥ Bee Jlemoncrparuu i JlaGopaTopHbie paGOThI, IPEACTABICHHbIE B CONCPIKAHMH, JOMYCKAETCs (MOXKHO) IPOBOIHTS,
HCTIOTB3Ys MHPOPMAIIHOHHBIE U AIEKTPOHHBIE TEXHOJIOTHH (IHU(pPOBBIE 00pa30oBaTeIbHBIE PECYPCHI).
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azpezamHvlx COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. Ocobennocmu
azpez2amuvlx COCMOAHUL 00bI.

ﬂemoncmpauuu4

1. HaGnronenne OpOyHOBCKOI'O IBUKEHUS.

2. Habmonenune nuddy3un.

3.  Habnwooenue  sagnenutl,  OOBACHAOWUXCSA — NPUMANCEHUEM UL
OMMANKU8aHUueM 4acmuy eujecmad.

Jlabopamopnsie pabomul u onvimol

1. Oyenxa oOuamempa amoma memooom psiodo8 (C UCHOIL30BAHUEM
gomoepaguii).

2. OmnbITH 110 HAOTIOACHUIO TETUIOBOT'O PACIIIMPECHUS T'a30B.

3. OnbITel 1O OOHAPYKEHUIO JCHCTBHS CHJ MOJICKYJISIPHOTO TPHUTSIKEHUS
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

Pa3nen 3. /IBu:keHre U B3aUMOJAEHCTBHE TeJl

MexaHnuueckoe nBUXKeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBHKCHHE.
Ckopoctb. CpeoHsisi ckopocmb Npu HEpasHOMEpPHOM OgudceHuu. Pacu€r mytu u
BPEMEHHU JIBUKECHUSI.

SBnenue wuHepuuuU. 3axoH unepyuu. Bzaumooleiicmeue men Kaxk npuuuHa
uUsMeHeHus: ckopocmu oOeudicenuss mei. Macca kak mepa uHepmHOCMU mend.
[InotHOCTH BemiecTBa. (8536 NAOMHOCMU C KOAUHUECMBOM MONEKYl 6 eOuHuye
00véma sewecmaa.

Cuna Kak XapakTepHCTHKa B3auMojiedcTBusl Tel. Cura ynpyeocmu W 3aKOH
I'yka. M3zmepenue cunvl ¢ nomowpto ounamomempa. SIBIEHUE TATOTEHUS U CUJA
Tsokectd. Cuna msocecmu Ha Opyeux niaanemax (MC). Bec tema. HeBecoMoCTb.
CnoxxeHue cuil, HalpaBJICHHBIX MO OAHOW mpsiMol. PaBHoneicTByromas cui. Cuna
mpeHus. Tperue ckonvbocenus u mperue noxos. 1penue 6 npupooe u mexuuxe (MC).

Jlemomrmpauuu3
HaGnronenne MexaHn4eckoro JBMKEHHUS Tena.

N3mepenre cKopoCcTH MPSMOJIUHEUHOTO IBUKEHUS.
HaGnronenue siBieHUST MHEPIIAH.

Halntonenune u3MeHeHnst CKOpOCTH TIPU B3aUMOJICHCTBUU TEIL.
CpaBHeHHE Macc MO B3aUMO/JICUCTBUIO TElL.

CrnoxxeHue cuJj, HalpaBJIECHHbBIX 110 OJJHOM MPSIMOM.

JIa6opamopuble padomwt u onvimol

1. OmnpeneneHue  CKOPOCTM  PaBHOMEPHOIO  JIBMDKEHUs  (IIapuka
B KUJKOCTH, MOJEIU DJIEKTPUUECKOr0 aBTOMOOWIS U T.I.) (21eKmpoHHas
0eMOHCmpayusi).

SR e

2. OrnpeneneHue CpeTHEH CKOPOCTU CKOJBKEHMsI OpycKa WM IIapuKa Io
HAKJIOHHOM TIJIOCKOCTH.
3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

* 371ech 1 anee IPHBOANTCS PACIIHPEHHEII IePEUeHn TaG0PATOPHBIX PAGOT U OMBITOB, H3 KOTOPOrO YIHTENb AEIACT
BEIOOD TIO CBOEMY YCMOTPEHHIO.



4. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pACTsDKeHMs (IeopManuu)
IPYKUHBI OT IPUIIOKEHHOU CHJIBL.

5. OnBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla M XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEl M ra30B

Hasnenue. Cnocobvl ymenvuienus u yeeauuveHus oasnenus. Jlagnenue 2asa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypul. llepeoaua Oaeénenus
MmeépobiMu menamu, rHcuokocmsamu u eazamu. 3axown Illackans. Ilneemamuueckue
MauwiyuHbl. 3aBUCUMOCTD JTABIICHUS KUAKOCTH OT TiyOunbl. Coodwarowuecsi cocyosi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emnm u atMochepHoe maBieHHe. [Ipuuuusvl Cyujecmeosamus
6030ywiHot obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo
oasnenus. 3a8uUcUmMocms ammocghepHo20 0asieHus Om 8blCOMbl HAO YPOGHEM MODAL.
IIpubopwi 0ns uzmepenus ammocghepno2o 0asieHus.

eticmsue srcuoxocmu u 2aza Ha NOSpyrHcéHHoe 8 HUxX meso. BoITalkuBaronas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

1. 3aBUCUMOCTbH JABJICHUS ra3a OT TEMIEPATYPHI.

2. ITepenava naBieHUs KUJIKOCTHIO U Fa30M.

3. Coobmraronyecst COCyIbl.

4, I'mapaBauueckuit rpecc.

5. [IposiBnienne necTBrs aTMOoCchEpHOTO JABIICHHUS.

6. 3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT 00bEMA MOTrPYKEHHOW 4YaCTH
TeJIa ¥ TUIOTHOCTH KUJIKOCTH.

1. PaBeHCTBO BBHITAIKUBAIOIIEH CUIIbI BECY BRITECHEHHOM KHUKOCTH.

8. VYcnoBue miiaBaHus TEN: MJIaBaHWE WIM MOTPYKEHUE TE B 3aBUCUMOCTH

OT COOTHOIIICHUS TUIOTHOCTEH Tela U XKUIKOCTH.
Jlabopamopnsie pabomul u onvimol

1. HccnenoBanne 3aBUCHMOCTH Beca Tena B BOJAE OT 00bEMa MorpykEHHOM
B JKMJIKOCTh YaCTH Tea.

2. OnpeneneHue BBITAIKUBAIONICH CUJIbI, JEHCTBYIOIIEH Ha  TEJo,
NOrpy>KEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLIEH CWJIBI, NEHWCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT MacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH BBITUIKUBAIONICH CHIIBI,

JEHUCTBYIONIEH HA TEIO B KUAKOCTU, OT 00BEMA MOTPYKEHHOM B KUJIKOCTh YaCTH
T€Ja ¥ OT IUNIOTHOCTHU KUJKOCTH.

S. KoncrtpyupoBanne  apeomerpa WIM  KOHCTPYUPOBAHUE  JIOJKHU
U OMpeiesIeHUE €€ TPy30I0AbEMHOCTH.

Paznen 5. PaGora u MOIIIHOCTB. DHEPrust
MexaHnuueckas pabota. MoIIHOCTb.
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[IpocThie MexaHM3MBI: pblYyar, OJIOK, HaKJIOHHas TIUIOCKOCThb. [lpasuno
pasnogecus pviuaza. Ilpumenenue npasuna pagnogecusi pvluaza K O10Ky. «3010moe
npasunoy mexanuxu. KIIJ mpocTeix Mexanu3zMoB. I[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass dHeprusi. Kunwemuueckas u NOMEHYUANbHASL  IHEPIUSL.
IIpespawenue 00HO20 6uUda MexaHuueckou dHepauu 6 Opyeou. 3aKOH COXPaHEHUs
SHEPIUM B MEXaHHUKE.

Hemoncmpayuu

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomot u onvimui’

1. Omnpenenenue paboOTHl CHUJIBI TPEHUS PU PABHOMEPHOM JIBIXKCHHUH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue ycaoBUil paBHOBECHUS pblyara.

3. N3mepenue KIIA HAKJIOHHOU IIJIOCKOCTHU (3.1eKkmponnas
demoncmpayusi).

4, N3yueHne 3akoHA COXpaHEHUS MEXaHUYECKOW DHEPTrUuu (271eKmpoHHas
demoncmpayus).

8 KUIIACC

Pa3nen 6. TenuioBble siBJICHUS

OcHognble  nOnodCeHUsT  MONEKVIAPHO-KUHEeMUUeCKOU meopuu  CmpoeHus
gewecmea. Macca u pazmepvr amomog u monekyn. Onvimvl, noomeepicoaroujue
OCHOBHbBLE NONOHCEHUSL MOTIEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogenu TBEPAOro, >KUAKOIO M Tra3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucmannuueckue u amopguvie mena. ObvsacHeHue c80lcms 2a308, Hcuokocmetl u
MEEPObIX Mmell HA OCHOBE NONONCEHUU MOJeKYIAPHO-KUHEMUYeCKOlu Mmeopuu.
CwmauuBaHue u kanuiisapHvlie aenenus. 1ennogoe pacuupenue u cocamue.

Temneparypa. Ceazb memnepamypvl cO CKOPOCMbIO MENN0B020 OBUINCEHUS]
yacmuy.

Buyrtpennsis  a3Heprus. Cnocobvl  uzmeneHnuss  GHYMpEHHeU  dHePIUU:
mennonepeoaia u cosepuierue pabompi. Buowi menionepeoayil.
Menionpo8oOHOCHb, KOHBEKYUS, U3TYEHUE.

KonmnuectBo Temnotel. Yoenvnas mennoémxocmos sewecmea. Tennooomen u
menyogoe pasHogecue. Ypaguenue meniogo2o baniauca.

IInasnenue u omeepoesanue KpUCMAaiIUdecKux gewecms. Yoenovnas menioma
nnasnenus. Ilapooopasosanue u rondencayus. Hcenapenue (MC). Kunenwue.
Yoenvuas mennoma napoobpasosanus. 3asucumocms memnepamypvl KUNeHus om
ammocgeprozo oasneHus. Buasxcnocms 6030yxa.

DHeprus TOIIuBA. YoenvHas menioma c2opauus.

lpunyunor pabomwvr mennosvix ogucameneti. KIIJ] mennosoco oOsucamens.
Tennogvie 0sucamenu u 3auwuma okpyxcaoweti cpeovt (MC).

3axon coxpanenus u npeepawenus suepeuu 8 mennoswix npoyeccax (MC).

JHemoncmpayuu
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1. Hab6ntonenne OpoyHOBCKOTO IBMXKEHHS.

2. Ha6mronenne nuddysun.

3. HaGnronenue siBieHnil cMaunBaHUs U KalUJUISIPHBIX SIBJICHU.

4. HaOnronenue TerioBoro pacimpeHus Tel.

5. W3meHeHue naBieHus rasza npu U3MEHEHUM o0bEMa M HarpeBaHUM WU
OXJIQXKICHHH.

6. [IpaBuia u3mMepeHus TeMIEepaTyphl.

7. Bune! Temonepenayu.

8. OxutaxkieHue npu COBEPIIEHUH padOThI.

Q. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenune KUneHus.

12. HaGnroaeHue MocTOSHCTBA TEMITEPATYPhI MPH TIJIABJICHHUH.
13. Mopenu TEI0BBIX IBUTraTEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITEl MO0 OOHAPYKEHUIO TEUCTBUSI CUII MOJICKYJISIPHOTO MPUTSIKEHUS
(21eKmMpoOHHAA 0eMOHCMPaUUsL).

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WIIU caxapa.

3. OnbITHl 110 HAOJIOJAEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBjeHUs BO3/lyXa B OaJIOHE HITTPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIECHUSA BO3JlyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAXKICHHUS.

6. Ilposepka cunome3svl JuUHEUHOU 3A6UCUMOCHU ONUHBL CMONOUKA
AHCUOKOCMU 8 MEPMOMEMPULECKOU MPYOKe 0m memnepamypul.

7. Habntonenne u3MeHEHHs] BHYTPEHHEW SHEpPruM Tella B pe3yJibTare
TeIrIonepeaavYy M paboThl BHEITHUX CHII.

8. Uccnenoranue sBieHUs TEIJIO00OMEHA MPHU CMEIIMBAHUM XOJIOJHOW U
ropsiueil BOJBI.

Q. Onpeodenenue Koauvecmea menjiomsl, HNOJYUYEHHO2O B000U NpuU

MenioooMeHe ¢ HacpemviM MemaiiudecKum YuiuHoOpoMm.
10. MUccnenoBanwue mporecca UCTIApCHHUS.
11. OmpeneneHue OTHOCUTEIHHON BIAKHOCTH BO3IyXa.
12.  Onpeoenenue yoenvnoii meniomol niasieHus 1vod.

Pa3znesn 7. JaexkTpuyeckne 1 MAarHUTHbIE SIBJICHUS

Onexmpuzayusi men. JlBa pona 3JIEKTPUUECKUX 3apsAnoB. B3aumoneiicTBue
3apsHKEHHBIX TEII.

Dnektpuueckoe none. [lpunyun cynepnosuyuu 21eKmpudeckux noueu (Ha
KaueCmeeHHOM YPOBHe).

Hocumenu snekmpuueckux 3aps006. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue  amoma. 1IpOBOJHUKM W  JUDJIEKTPUKHU. 3aKOH  COXpaHEHUS
ANEKTPUYECKOrO 3apsia.
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DIJIEKTPUUECKUN TOK. Vcnosus cywecmeosanus 21eKmpuuecko2o moKa.
NCTOYHMKM TOCTOSHHOTO TOKa. JIeMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DNIeKMPUUecKuil MoK 8 HCUOKOCMAX U 2aA3aXx.

PaGora u MOIIHOCTH DJIEKTPUYECKOTO TOKa. 3akon [locoyni—/lenya.
Onexmpuueckue yenu U nompebumenu INEKMPUYECKOU dHepeuu 6 Obimy.
Onekrpuueckasd 1enb. Cuna Toka. DIeKTpudeckoe HarpsbkeHue. CONpOTUBIICHHE
MPOBOJHUKA. YOenvHoe conpomusnenue seujecmsea. 3akon OMa g ydacTka IeIu.
[locnenoBaTenbHOE W MApaUIEIbHOE COEIMHEHUE MPOBOAHUKOB. Kopomkoe
3amblKaHue.

[TocTostHHBIE MarHUTHI. B3auMo1€MCTBHE MMOCTOSSHHBIX MAarHUTOB. Maenummoe
none. Maenumnoe none 3emau u e2o 3HauyeHue O JHcusHu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuiecko2o moxa. llpumenenue 31eKmpomazHumos
6 mexHuxe. [leticmeue MAcHUMHO20 NONA HA  NPOBOOHUK C  MOKOM.
dnexmpoosueamenb NOCMOAHHO20 MOKa. MHcnonvzosanue snekmpoosucamenei 8
MEXHUYEeCKUX YCmpoucmeax u Ha mpaucnopme.

Onvimor @apades. Aeanenue snexkmpomacnumuoi unoykyuu. Ilpasuno Jlenya.
dnexmpoeenepamop. Cnocobul NOyYeHUs. NEKMPUUECKOU SHep2UlU.
DNEeKTPOCTAHIIMM Ha BO30OHOBISIEMbIX HCTOUHUKAX SHEPTHH.

Hemoncmpavuuu
DJIeKTpU3alus Te.

JIBa poja 3JIeKTPUUECKUX 3apsJIOB U B3aUMOJICHCTBUE 3aPSAKEHHBIX TEll.
Y CTpOUCTBO M JEUCTBUE JIEKTPOCKOIA.

DJeKTpocTaTHYeCcKass HHIYKIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSJIOB.

IIpOBOIHUKY U JUBIEKTPUKH.

MopenrpoBaHue CUIOBBIX JTUHUM JIEKTPUUECKOTO OIS,

N cTouyHUKY OCTOSIHHOTO TOKA.

JIericTBYSL DIIEKTPUYECKOTO TOKA.

0. DJEKTpUYECKHUH TOK B KHIKOCTH.

11. T'a30Bblil pa3ps.

12.  W3mepeHue cuibl TOKa aMIEPMETPOM.

13. U3mepenwue >AEKTPUIECKOTO HANIPSHKCHHS BOIETMETPOM.

14. PeoctaT u Mara3uH CONPOTHUBIICHHUM.

15. BzaumopeiicTBHE NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3JI€JICHUS TOIIOCOB MArHUTA.

17. MonenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmeIiT Dpcrena.

19. MarnuTtHoe 1nose Toka. DJIEKTPOMarHur.

20.  JleficTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21. DnekTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. UWccnenoBaHue SIBICHUS JIEKTPOMAarHUTHOW UHTYKITUH.

23.  Ompiter Dapages.

24. 3aBUCHMOCTH HAaIlpaBJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

HOoooo~NoobhwhE
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25.  DIIEeKTpOreHepaTop MOoCTOSIHHOTO TOKA.
Jlabopamopnvie pabomul u onvimol

1.  OmnpITel TO HAOTIOACHHUIO OJJICKTPU3AIMH TEN WHIAYKIUEH W TpHu
COIPUKOCHOBEHHHU.

2.  HccrnenoBanme JIEHCTBUS SJIEKTPUYECKOrO IOJII HA TPOBOJHHWKH U
JUDJICKTPHUKH.

3. COopka 1 mpoBepKa pabOThI IEKTPUIECKOM TN TTOCTOSHHOTO TOKA.

4.  VI3mepeHue U peryJupoBaHUE CUJIBI TOKA.

5. H3mMepeHwue U peryJupoBaHue HANPSHKCHUS.

6.  Hccnedosanue 3asucumocmu cuiibl moKa, uoyuje2o wepes pesucmop, om
CONPOMUBTIEHUSL PE3UCMOPA U HANPAICEHUS. HA PE3UCTOPe.

7. Onvimeol, OeMOHCmpuUpyowue  3a8UCUMOCMb  DNEKMPULECKO20
CONPOMUBNIeHUsT NPOBOOHUKA OM €20 ONUHbl, NIOWAOU NONEPEYHO20 CEYeHUsl U
mamepuana.

8.  Ilposepxa npasuna crodiceHusi HANPSA’CeHUuu Npu nocied08amenbHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

9.  Ilposepxa mnpasuna 0Ons cuivbl MoKa Npu NAPALIENIbLHOM COeOUHEeHUU
PE3UCMOPO8.

10. Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnmnpeneneHrue MOITHOCTH BJCKTPUYECKOIO TOKA, BBIJIEIIEMOM Ha
pe3ucrope.

12. MUccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEll.

13.  Onmpeoenenue KIIJ[ nacpesamerns.

14. MUccnenoBaHre MATHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

15. MW3yyenme MAarHMTHOTO TIONS TIOCTOSHHBIX MAarHUTOB TpPU  HX
O0BEAMHEHUH U Pa3/IeTICHUN.

16. UccnenoBanue neHcTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpITel, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aWMOJEHCTBHUS
KaTYIIKWA ¢ TOKOM M MarHuTa OT CHJIbI TOKA U HalpaBJIEHUs TOKa B KaTYIIKE.

18. UM3yyeHue ACHCTBUS MAarHUTHOTO ITOJIS HAa TIPOBOAHHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomul 31eKmpoosucameis.

20. Usmepenue KIIJ asekTpoaBUraTebHOM YCTaHOBKH.

21. OmnpITHl MO UCCIENOBAHUIO SBJICHUS AJIICKTPOMATHUTHON WHIYKIIVH:
MCCJIEIOBAHNE U3MEHEHUH 3HAYCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3zgea 8. Mexannueckue siBJIEHUA

Mexannueckoe nBukeHue. MarepuanbHag Touka. Cucrema  OTCYETA.
OTHOCUTENBPHOCTh MEXAHMUYECKOTO JIBMKEHUS. PaBHOMEpHOE NpPsSMOJIMHENHOE
nBwKeHne. Hepasnomepnoe npsamonuneinoe osudxcerue. CpenHsst U MeHOBEHHAS
CKOpOCMb mejla Npu HepagHOMEPHOM OBUNCEHUU.
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VYckopenue. Pasnoyckopennoe npamonunetinoe OgudceHue. (CBOOOAHOE
nagenue. Onvimul I anunes.

Jluneiinas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

[Iepssii 3ak0H Hprorona. Bropoit 3akon Herotona. Tperuit 3akon HproToHa.
IIpunyun cynepnozuyuu cur.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOIbAHCEeHUs, CULd
MpeHUs NOKosl, Opyaue Uuobl MpeHusl.

Cuna TSDKECTM M 3aKOH BCEMHMPHOTO TSITOTEHMs. Y CKOpPEHHE CBOOOIHOIO
nageHus. Jeuowcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo.
Hegecomocmyo u nepezpy3sxu.

PaBHOBecue maTepuanbHOU TOUKHU. AOcontomuo meépooe meno. Pasnosecue
MeEpP0020 mena ¢ 3aKpeniéHHou ocbio 8paujeruss. MoMeHT cunbl. Llenmp msasxcecmu.

Nmnynee Tena. HUsmenenue umnyinvca. Mmnyirvc cuivi. 3aKOH COXpPaHEHUS
uMmiyibsca. Peaktusnoe asuxenue (MC).

Mexannyeckass pabora u MouiHocTh. Pabora cun TspKecTH, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomul. IloTeHUManbHas 3HEPrus Tena, MOJHATOrO Hajl
IIOBEPXHOCTBIO 3eMIM. [lomenyuanvrasa snepaus cocamou npyocunsvl. Kunernyeckas
sHeprus. Teopema O KuHemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPTHH.

Hemoncmpayuu

1. Habmronenre MeXaHMYEeCKOTo JIBUKEHHUS Tella OTHOCHUTEIBHO Pa3HbIX
TEJI OTCYETA.

2. CpaBHeHuE TyTEHd M TPACKTOPUN ABMIKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HbIX TEJ OTCYETA.

3. N3mepenne ckopoCTH U YCKOPEHUS NPSIMOITUHENHOTO IBUKEHHUS.

4. HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.

S. HaGmronenmne nBmkeHus Teia Mo OKPYKHOCTH.

6. Halntonenne MexaHUYECKUX SIBIICHUM, MPOUCXOASIIMX B CHUCTEME

orcy€ra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBMKEHUU OTHOCUTEIBHO
KaOuHera pU3UKH.

7. 3aBUCHMOCTbh YCKOPEHMS Te€la OT MAacCChl TENNA U JIEUCTBYIOIIEN HA HETO
CUJIBL.

8. Ha6utoienne paBeHCTBa CHIT IPU B3aUMOJEHCTBUU TEI.

9. N3mMeHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.

10. Ilepemaua umrynbca Mpy B3aUMOJICUCTBUH TET.

11. TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEI.

12. CoxpaneHue UMIyJbca MpU HEYNIPYTrOM B3aWMOJICHCTBUU.

13. CoxpaneHue umnysbca Ipu adCOIIOTHO YIPYroM B3aUMOJIEHCTBUN.

14. HaOnroneHue peakTUBHOIO ABUKEHUS.

15. CoxpaHeHne MEXaHUYECKOHN 3HEPTrUU PU CBOOOAHOM NaJACHUU.

16. CoxpaHeHre MEXaHWYECKOM DSHEPruu TMpU JABWKEHUU Tela T0J
JEUCTBUEM IIPY/KHUHBI.

Jlabopamopnsie padbomosl u onvimol
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1. Koncmpyuposanue mpaxma ons pazeona u oanbHeuuie20 pagHoOMepHO20
OBUIICEHUS UWLAPUKA UL MENIeHCKU.

2. Omnpenenenre cpeiHel CKOPOCTU CKOJBKEHUs Opycka WM JIBUKEHUS
[IapPUKA 110 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpEHHsI Teja IIPU PABHOYCKOPEHHOM JIBHOKEHMH I10
HAaKJIOHHOU IJIOCKOCTH.

4. HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBY)KEHNU 0€3 HauaabHOW CKOPOCTH.

S. IIposepka eunomeswvi: eciu npu pasHOYCKOPEHHOM O8uUdCeHUuU 6e3

HayaIbHou CcKopocmu nymu  OMHOCAMCA KdK p}l() He4YemHblX yucen, mo
coomeemcmeyrowue npomesNCymKu 6pemeru OOUHAKOBYL.

6. HccnenoBanne 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIBHOT'O JIaBJICHUSI.

7. Omnpenenenue ko3 PUIIMEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenre KECTKOCTH MPYKUHBI.

9. Omnpenenenue padOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa

10 TOPU30HTAILHON TTOBEPXHOCTH.

10. Ompenenenue pabOTBI CWIBI YOPYTOCTH TPH MOABEME Tpy3a
C UCTIOJIb30BAHMEM HETIOJIBIYKHOTO U TIOJIBMPKHOT'O OJIOKOB.

11. U3yuenue 3aKkoHA COXpAaHEHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA W BOJHBI

KonebarensHoe npmxenune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUN: TEPHO/I,
4acToTa, amIumutyaa. Mamemamuueckuu u npysxcunHviu masmuuxu. llpespawenue
SHepeUU npu KoieodamenbHOM O8UNCEHUU.

3aryxaromue koinedanus. BeiHyKneHHbIe kKosieOanus. PezoHaHc.

Mexanuueckue BoJiHBI. (CBOHCTBAa MEXaHWYECKUX BOJIH. [IpodonvHblie u
nonepeyHvle 80HbL. [[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/1HbL 8 MBEPOOM meie, ceticmudeckue gonnvl (MC).

3ByK. I pomkocms 38yka u évicoma mona. Ompadicenue 38yka. Ungpazeyk u
VILbMPA3BYK.

Hemoncmpayuu

1. HaGntonenue xoneGaHui Ten 1Moj NEWCTBHEM CHIIbI TSDKECTH W CHUJIBI
YIPYTOCTH.

2. HaGnronenne konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Halntonenue BIHY X A€HHBIX KOJI€OaHUN U pe30HaHCa.

4. PacnpocTpaneHne MpoI0JIbHBIX U MOMEPEYHBIX BOJIH.

S. Halnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

6. AKYCTHUYECKHI pPE30HAHC.

Jlabopamopnsie padbomoul u onvimol

1. OHpC}IGHCHI/IC JacTOTbl MW IICpHOAA KoJIeOaHHii MaTeMaTHYECKOIro
MasTHHKA.
2. Ol'IpeI[eJIGHI/IC 9aCTOTbI U IICPHUOJA KoJieOaHmi IMPYXUHHOT'O MassTHHKA

(271eKMpPOHHAA 0eMOHCMPAUUL).
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3. UccnenoBanne 3aBUCUMOCTH Tiepuoja KoyiecOaHWM TMOJBEIIEHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanre 3aBUCMMOCTH  IepuoAa  KojieOaHUM  MPY>KHUHHOTO
MAasITHUKA OT MACCHhI Tpy3a (2/1eKMPOHHAA O0EMOHCMPAYUsL).

S. [IpoBepka HE3aBUCUMOCTH MEepUoJia KoJeOaHul rpy3a, NOJBEIICHHOIO K
HUTH, OT Macchl rpysa.

6. OneITl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh N€pHoJa  KojeOaHui
NPYXUHHOTO MasiTHUKA OT MAaccChl rpy3a U KECTKOCTHU MPYKUHBI.

1. N3mepeHne  ycKOpeHHs ~ CBOOOJHOTO  MaA€HUs  (2J1eKmpoHHAaA
demoncmpayusi).

Paznen 10. D1eKTPOMATrHUTHOE T10J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI

DJIGKTPOMAarHUTHOE  ToJie.  DJIEKTpOMarHuTHblie  BOJHBL.  Ceoticmea
INeKMpoMacHumuvlx 6oaH. ILlxana snekmpomacHummuvlx 6oan. Hcnoavzoearnue
9N1eKMPOMASHUMHBIX BOJIH OJis1 COMOBOU CES3U.

DJIeKTpOMaruuTHas mnpupoja cera. CkopocTh cBera. BomHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIE CBONCTBA CBETA.

Jlabopamopnsie pabomol u onvimot’

1. N3ydyeHnne CBOWCTB JIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0O MOOHMILHOTO
TenedoHa.

Paznea 11. CBeToBbIE sSIBJIEHUS

JlydeBast Mozienb cBeta. Mcrounuku ceta. [Ipsamonunetinoe pacnpocmpanerue
ceema. 3ammenusi Connya u Jlynoi. OTpaxkenue cBera. Ilnockoe 3epkano. 3axou
OMpadtceHus: ceema.

[Ipenomiienne cBeTa. 3aKoH TpelioMJieHHus] cBeTa. [lonnoe eHympenHee
ompaxcerue ceema. Hcnonvzosanue NOAHO20 BHYMPEHHE20 OMPAdNCeHUs 8
ONMUYECKUX C8EMOBOOAX.

Jluaza. Xopn nydeir B smH3e. Onmuueckas cucmema ¢omoannapama,
mukpockona u meneckona (MC). [naz kak onmuueckas cucmema. bauzopykocms u
0AIbHO30PKOCMb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvr Hetomona. Cnooscenue
CNEeKMPAbHbIX YBENO8.

Hemoncmpayuu
[IpsiMmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxenue cBera.

[Tonyuenne n300pa>keHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue caera.

Ontuyeckuit CBETOBO/I.

Xon mydelt B coOuparole JuH3e.

XoJ ayder B pacCEeUBAIOIIEHN JIMH3E.
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8. [Tomy4yenune n300paxeHUH C TOMOIIBIO JIUH3.

Q. [Tpunun aevicTBus doToammapaTa, MUKPOCKOMA U TEJIECKOIIA.
10. Mogens riasa.

11. Pasnoxenue 6enoro cBeTa B CIEKTP.

12. Tlomydyenue 6emoro cBeTa mpu CIOKEHHH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie padbomul u onvimol

1. HccnenoBanne 3aBUCUMOCTH yIjla OTPa)K€HUs CBETOBOrO Jydya OT yIJia
najeHusl.

2. N3y4yenune xapakTepucTuk U300paxeHust IpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanne 3aBUCUMOCTH YIjla HpPEIOMJIEHUS CBETOBOIO Jydya OT
yTriia NaJieHusl Ha TPAHULE «BO3AYX—CTEKIIO».

4. [Tomy4yenune n300paxxeHu C TOMOIIBI0 COOMPAFOIIEH JTUH3HI.

S. Onpenenenne  (POKYCHOrO  pacCTOSIHMSI UM ONTHYECKOM  CHJIBI
coOuparonieit TUH3bI (2/1eKMPOHHAA 0EMOHCMPAYUSL).

6. OmeITEI TIO PA3JIOKEHUIO OCJIOro CBETa B CIEKTDP (971eKmpPOHHAsA
demoncmpayus).

7. OneITHl O BOCHPUATHIO LIBETA NPEAMETOB NPHU UX HAOIIOACHUM Yepe3

I[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUSA

Onvimol Pezepghopoa n TmnaHeTapHas Mojelb aToma. Mojens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmei.

PannoakTuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOeHUE aTOMHOTO
anpa. Hyknounas moodenv amomuozo si0pa. Hzomonwvl.  Paduoaxmugnvle
npespauwenus. Ilepuoo noaypacnada amomHuix soep.

SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu suepeuu Connya u 36é30 (MC).

SAnepHas sHepretuka. Jleiicmeus paouoaxmueHviX U3IVHEHUN HA JHCUBLLE
opeanuszmsl (MC).

Hemoncmpayuu

1. CHexTpsl U3Ty4eHUS U TOTJIOMICHUS.

2. CHexTpsl pa3In4HbIX Ta30B.

3. CrnekTp Bogopoa.

4. HaOnronenue TpekoB B kamMepe Bunbcona.

S. Pabota cuérynka HOHU3UPYIONINX U3ITYICHHI.

6. Perucrpanust u3mydeHus: IpUPOIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimol

1.  Habnooenue cniowHvlx u TUHEUYAMbIX CHEKMPOS U3TYUEeHUS.

2. HccnenoBanne TPEKOB: U3MEPEHUE SHEPTUM YACTHUIBI IO TOPMO3HOMY
nyTH (o gororpadusm) (2.1eKmpoHHaAs 0eEMOHCMPAUU).

3. N3mepenne paanoakTUBHOTO (hOHA (271eKMPOHHAA 0eMOHCmpPauus).
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IHoBTOpHTEILHO-00001IAKOIIMI MOAYIb

[ToBTOpHUTETHLHO-00001IAOITNIT MOYIIb TIPEHA3HAUEH JJIS1 CUCTEMATH3ALUN U
00001IeHNs] MPEAMETHOIO COJEP)KAaHUS U OMbITa JEATENbHOCTH, MPUOOPETEHHOIO
IIPU U3YYEHHUH BCEro Kypca (PU3NKHU.

[Tpy M3y4eHHM NaHHOTO MOAYJS PEANTU3YIOTCS U CHUCTEMATH3UPYIOTCS BUIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTUXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3yJbTaToB  oOydeHus,  (popmupyercs
€CTECTBEHHO-HAy4YHasi I'PAMOTHOCTb. OCBOCHHME HAaY4YHBIX METOJOB MCCIIEIOBAHUS
ABJICHUM TPUPOJAbI M TEXHHUKH, OBJIAJICHHE YMEHUAMH OOBSACHATH (PU3NUYECKHE
SBJICHHS, IIPUMEHSAsS [OJIYyYEHHbIE 3HAHWA, pelarh 3aJa4d, B TOM 4YHUCIE
KAueCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpuHIIMNIHAIBHO EATETBHOCTHBIN XapaKTep TaHHOIO pasjieia pealnu3yercs 3a
CYET TOTO, YTO yYaIIUECs BBIIOJIHSAIOT 3aJaHuUs, B KOTOPBIX UM IIPEJIaraeTcs:

" Ha OCHOBE IIOJIyYEHHBIX 3HAaHWW pacro3HaBaTh M HAYYHO OOBICHATH
¢busnuecKue SBJICHUS B OKPYXKAIOIEH MPUPOJIE U MOBCETHEBHOMN )KU3HU;

" JCIOJIB30BaTh MO/ PYKOBOACTBOM II€/larora Hay4yHbl€ METOJbl UCCIIEOBAHUS
¢usnyeckux SBICHUM, B TOM UHWCJIE /s TPOBEPKH THUIOTE3 U MOTyYEHUS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMNOPOM Ha JNUIAKTUYECKHM MaTepuall Mmocie OOCYXKAEHHS ¢
[EIaroroM HayyHbI€ OCHOBBI HamOOJIee BaXKHBIX JOCTHKEHMH COBPEMEHHBIX
TEXHOJIOTUM, HampuMmep, MPAKTUYECKOTO HCIOIb30BAHUSA PA3IMYHBIX HCTOYHUKOB
SHEPruyM Ha OCHOBE 3aKOHA NPEBPAILECHHUS U COXPAHEHHUS] BCEX H3BECTHBIX BHJIOB
DHEPTUU.

Kaxnmas w3 TeM [gaHHOro pasfena BKIIOYAET AKCIEPUMEHTATbHOE
UCCIIeJOBaHHE O0OOUIAIOIEro XapakTepa Ha YCMOTpPEHHE Iefarora W IpU €ro
nomoiy. Paznen 3aBepmiaeTcss NpPOBEIECHUEM JUArHOCTUYECKOM U OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJBI.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA VYYEBHOI'O IIPEJIMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUNA

B nenom pesynbTaThl ocBoeHus oOyuaromumucs ¢ 3[1P yuebHOro mpeamera
«Pu3uKa» AOMKHBI COBMANATh ¢ pe3yibTaTamMu DenepanbHON paboyelt mporpamMmbl
OCHOBHOT'O 00111er0 00pa3oBaHus.

Haubonee 3HaUMMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJbTATDI:

B pesynbrare nzydenus (GpU3NKU Ha YPOBHE OCHOBHOT'O OOIIETO 00Opa30BaHUS Y
oOyuaromierocst ¢ 3I1P Oyayr copmupoBanbl cieayrone JUYHOCTHBIE PE3YJIbTaThl
B YaCTH:

1) maTpuOTUYECKOTO BOCTIUTAHUSI:
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NpPOSBIICHHE HMHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOI
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) rpa’kJaHCKOI'0 U JyXOBHO-HPABCTBEHHOIO BOCIIUTAHUSL:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJ€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHEM JIOCTHXKEHUM
buznkw;

OCO3HAHHUE BAXHOCTU MOPAIbHO-3THUYECKUX NPUHLHUIIOB B JEATEIbHOCTH
Y4EHOIO;

3) acTeTUYECKOro BOCIIUTAHMS:

BOCIPHUSITHE JCTETUYECKUX KauyecTB (PU3MUYECKOHM HAYKH: €€ TapMOHUYHOIO
MIOCTPOEHMUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) IEGHHOCTH HAyYHOT'O TO3HAHUS:

OCO3HAHME IIEHHOCTH (PU3MYECKOW HAYKHM KaK MOIIHOIO HWHCTPYMEHTa
[IO3HAHHUSI MHUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHM, BAXXHEUIIEH COCTaBISIOLICH
KYJIbTYPBHI;

pa3BUTHE HAyYHOH JHOOO3HATENIBHOCTH, HHTEpPECAa K MCCIEI0BATEIbCKON
NEeATENbHOCTH;

5) popmMupoBaHus KyJIbTYpbl 310POBbSI U SMOLIMOHAILHOTO 0JIarONOIyYus:

OCO3HAHHWE IIEHHOCTH Oe30macHoro obpa3a JKH3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTHU MPaBUJI O€30MaCHOI0 MOBEICHUS Ha TPaHCIOPTE,
Ha JIOpOrax, C SJIEKTPUIECKUM U TETUIOBBIM 000pYI0OBAaHUEM B JJOMAIITHUX YCIOBUSX;

c(hOpMHPOBAHHOCTH HaBbIKa peduIeKCUH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOTr'O K€ MpaBa y APyroro 4YeIoBeKa;

6) TPyZ1OBOIO BOCITUTAHHS:

7) aKTMBHOE y4yacTH€ B PEIICHUHM NPAKTUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHMW3allid,  HACEJICHHOrO0  IYHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMANbHOW HAIMpPaBICHHOCTH, TPEOYIONIMX B TOM YHCIE H
(bu3NYEeCKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY M3yUYEHUI0 Mpodeccuit, CBA3aHHBIX C (DU3UKOMH;

8) PKOJIOTUYECKOTO BOCIIUTAHUS:

OpHEHTAIlUs Ha TMPUMEHEHHE (PU3WYECKUX 3HAHUM [IJI DPEIICHHUS 3a7a4 B
00J1aCTH OKpY>Karouiel Cpe/ibl, MIIAHUPOBAHUS TTOCTYIIKOB M OLIEHKH MX BO3MOYHBIX
IIOCJIEACTBUAN IS OKPYKAIOIEW CPEeJIbl;

OCO3HAHHME TJI00aJBPHOTO XapakTepa JKOJIOTMYECKHX MpodJieM W TyTed Hux
pelieHus;

9) amantanuu K U3MEHSIOIUMCS YCIOBUSIM COIIMATBLHON U IPUPOTHON CPEIbI:

NOTpeOHOCTh BO B3aUMOJICMCTBUMM TMPU  BBIIOJHEHUU MCCIEIOBAaHUN H
MPOEKTOB (PU3NUECKOI HANTPABIECHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIEHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH  4€pe3  IMPaKTHYECKYIO
JESITEIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (HOpPMYIUPOBATH
UJIeH, TIOHSATHUS, TUMOTE3bl O PU3NYECKUX 00BEKTAaX U SBJICHUSX;
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O0CO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 001acTH
bu3uKy;

IUTAaHUPOBAHUE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUI;

CTPEMJICHHE aHAJM3HPOBATh U BBIABISTH B3aUMOCBSI3U MPUPOJBI, 0OIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKa CBOMX JEUCTBUM C YYETOM BIMSAHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXHBIX TIJIOOQJIBHBIX MTOCIEICTBUIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

Osnadenue yHugepcanbHblMu y4ueOHbIMU NOZHAGAMEIbHBIMU 0CIICHEUAMU:

1) 6a30BbIE JTIOTHYECKHE ICUCTBUS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUM);

yCTaHABIMBATh CYIIECTBEHHBIH TpHU3HAK KiIacCH(PUKAIUA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUHMS B paccMaTpUBaeMbIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIITUXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU  M3YyUYEHUU (HUUUECKUX
SIBJICHUA W TIPOIECCOB, MPOBOJUTH BBIBOJBI C HCIOJIL30BAHHEM JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKHUX
BEJTUYMH, P HEOOXOIUMOCTH TIOJT PYKOBOJICTBOM YUHTEJIS;

BBIOMpATh CHoco0 peleHnus ydeOHOM (u3nueckol 3anayu  (CpaBHEHHE
HECKOJBKUX BapUAHTOB pEIICHUs, BbIOOpP Haubojee MOAXOMAIIEr0 € YYETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB) TIOT PYKOBOJCTBOM yYUUTEJIS.

2) 0a30BBIC HCCIICIOBATEIBCKHUE ICHCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TTO3HAHNS,

OPOBOJAUTH M0 IUTAHY OIBIT, HECIOXKHBIA (PU3NUECKUA HIKCIIEPUMEHT,
HEOOJBIIIOE HCCIEAOBaHUE (PU3MUECKOr0 SBJICHHS, TNPU HEOOXOAUMOCTH IO
PYKOBOJICTBOM YUHTEJIS;

dbopMyIUpoBaTh OOOOIICHWS M BBIBOABI II0 pe3ysbTaTaM IPOBEAEHHOIO
HAOJTFOICHMSI, OTTBITA, HCCIICAOBAHUS C OTIOPOM HA TIJIaH/aIT OPHTM.

3) pabota c nHpOpPMAITHEIA:

OPUMEHATh Pa3IMYHbIE METO/bl, UMHCTPYMEHTHI W 3alpOoChl MpPU TOUCKE H
orOope MHPOPMALIMHU WM JAHHBIX C YYETOM MPEIIOKEHHON yueOHOH (pu3nyeckoin
3a/1auu, IpU HEOOXOAMMOCTH TTO/I PYKOBOJICTBOM YUHTEJIs;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH MHPOPMALIMIO PA3IMYHBIX BUAOB U GOpM
MIPEICTABIICHNUS,

CaMOCTOSITETTLHO  BBIOMpaTh  ONTUMANBHYIO  (OpMy  TpEACTaBICHHUS
uHpOpMAIIMM W WUIIOCTPUPOBATh peIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOUM TpaduKoil U UX KOMOMHAIUSIMU, TTO/I PYKOBOJICTBOM YUHTEJIS.

Osgnadenue YHUGepcanbHvlMu yueoHvimu KOMMYHUKAMUBHBIMU
odenicmeuamu:

1) obuieHwue:

B X0JI¢ 00CYXXJIeHHsI Y4eOHOIro Marepualia, pe3yabTaToB JabopaToOpHBIX padoT
¥ TIPOEKTOB 3aj7[aBaTh BOIPOCHI MO CYIIECTBY OOCYKaeMOH TEMbI M BBICKA3bIBAThH
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UJCH, HalleJICHHBIC Ha peIIeHUEe 3aJayd W TOJep)KaHue OJiarokeaaTeIbHOCTH
00IIIeHH;

COTIOCTABJISATh CBOM CYXKJICHHS C CYXIASHUAMH APYTUX yYaCTHUKOB JIMAJIOTa,
OOHApYKUBATh PA3IMINE U CXOACTBO MO3UITHIA;

BBIpakKaTh CBOIO TOUYKY 3PCHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

NyOJUYHO TPEACTABIATh PE3YIbTAaThl BBITIOJHEHHOTO (DU3WYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEOBAHMS, TIPOEKTA).

2) coBMECTHas JIeATEIIbHOCTh (COTPYAHUYECTBO):

MOHWMAaTh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaJTbHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKON TIPOOIEMBI;

IPUHUMATh L[EJIA COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh IEUCTBUS T10 €€
JTOCTHXKCHUIO: PACIPEACISITh POJIH, 0O0CYKAATh MPOIECCHl M PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh PadOTHI, MOCTHTas KAadeCTBEHHOT'O0 pPe3ysbTara IIo
CBOEMY HAIlPaBIICHUI0O W KOOPAWUHUPYS CBOM JCHCTBHS C JAPYTUMH YJICHAMHU
KOMAaH/IbI;

OIICHWBATh KAaueCTBO CBOETO BKJIAJa B OOMMA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITEIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBHUS.

Oenadenue yHugepcaibHblMu yueOHbIMU PecYIAMUGHBIMU OCUCIBUAMU:

1) camoopranu3anms:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX W YUCOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
perieHns PU3NIeCKUX 3HAHUM;

OpPUEHTHPOBATBCA B  PA3IMYHBIX  TMOJAXOJAaX  MNPUHATUS  PEIICHUM
(MHIUBUAYATBHOE, PUHATHEC PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);

COCTaBJISITh AIITOPUTM pelieHns GU3NIeCKON 3aa4i WIH IJIaHa UCCIICA0BaHUs
C Y4€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, TI0]T PYKOBOJICTBOM
YAHUTETIS.

2) CaMOKOHTPOJIb:

JTaBaTh OICHKY CHUTyalluM W TIpeajiaraTh IUTaH e€¢ W3MEHEHUs, IpHu
HEOOXOJIUMOCTH I10]] PYKOBOJCTBOM YUHTEIIS,

OOBSACHATh  NPUYMUHBI  JOCTHOKEHHS  (HEAOCTHXKEHHUS)  pe3yJibTaToB
NeATeILHOCTH, 1aBaTh OIICHKY IIPHOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATa IIEIH U YCIOBUSIM.

3) SMOIMOHAILHBINA HHTCIICKT:

CTaBUTh ceOsl HA MECTO APYroro 4YejloBeKa B XOJIe CIOpa WX JUCKYCCHHM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPECHHSI M JIOTUKY JPYTOTo.

4) npuHsATHE CEOS U IPYTUX:

IIpU3HABaTh CBOE MPaBO HA OMIMOKY MpH pelleHUH (PU3NYECKuX 3ajad Wik B
YTBEP)KIICHUSX HA HAyYHBIE TEMBI U TAKOE ke TPAaBO JPYIroro.

INPEAMETHBIE PE3YJIBTATBI

TpeOoBanusi kK NpeAMETHBIM pPe3yJIbTATAM OCBOCHHUS y4eOHOIO mpeaMera
«@Pu3uka», pacnpeaeaeHHbIe M0 rogam 00y4eHHs

23



PesynbTaTel 1o rogam GoOpMyJIHUPYIOTCS O MPUHIMIY J00aBJICHUS HOBBIX
pe3yJabTaTOB OT roja K roay (pe3ylbTaThl OYEPEAHOTO rojJa MO YMOIYaHHUIO
BKJIFOUAIOT PE3YJIbTaThl MPEABIYIUX JIET).

7 KIIACC
[IpeamerHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJKHBI  OTpaXkaTh
c(OpMHUPOBAHHOCTh y 00YUAIOLIUXCS YMEHUIA:

— OpHUEHTHPOBATHCS B MOHATUAX W ONEPUPOBATH MMH HAa 0a30BOM YpOBHE:
bu3nueckue M XMUMHUYECKUE SIBJICHUS; HAOIOJEHUE, DKCIIEPUMEHT, MOJIETb,
TUINO0TE3a; €IWHULBI (PU3NYECKHX BEIMYMH, aTOM, MOJEKYJa, arperaTHble
COCTOSIHUA BemiecTBa (TBEpIOE, KUAKOE, Ta3000pa3HOE); MEXaHUYECKOe
IBUXKEHUE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHEMHOE), TPaeKTOpHs,
paBHOACHCTByIOIas  cui, jAedopmanus  (ympyras, — IUIacTHYecKas),
HEBECOMOCTh, COOOMIAIONIMECS COCYAbl, C OINOpPOW Ha JUAAKTUYECKUN
Marepual

— pasnuuath sBiIeHUS (auddy3us; TErIoBOe ABIKEHHWE YaCTHI[ BEIECTBA;
PAaBHOMEPHOE  JBHUKCHHUE; HEPAaBHOMEpPHOE  JIBUKCHUE; WHEpLHUS;
B3aUMOJICUCTBUE TEI, pasHogecue MmMEEPObIX mel C 3AKPEenjiéHHOU OCblo
epawjenuss; Tiepenada AaBlIeHUs] TBEPIBIMU TElNaMU, KUAKOCTAMH U Ta3amu;
aTMocpepHOE JaBl€HUE; IUIaBaHWE TeJ; TMPEBpPALEHUs MEXaHUYECKOU
SHEPIrUM) IO ONMKMCAHUI0O UX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (DU3UYECKOE SIBICHHE, MOCIE MPEABAPUTEIBHOTIO
00CYXJIEHUS C MeIaroroM;

— PpacIio3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUECKUX SBICHHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (Pu3nuecKue SBICHUS B MPUPOJE: MPUMEPHI JBUIKCHUS C
PA3JIMYHBIMHA CKOPOCTSIMA B JKMBOM W HEXWBOW NIPUPOAE; NEUCTBHUE CHIIBI
TPEHUSI B MPHUPOJICE M TEXHUKE; BIUSIHHE aTMOC(HEPHOrO JaBJICHUS Ha >KUBOMU
OpraHu3M; IJIaBaHHE PbIO; pbluard B TEJE 4YENOBEKa; MPU 3TOM MNEPEBOIUTH
MPAKTUYECKYI0  3aJady B y4eOHyIO,  BBIACISATH  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKN (PU3HUECKUX SBJICHUN C TOMOIIBIO Me/1arora;

— OIKCHIBaTh M3YYEHHbIE CBOMCTBA T€l M (PU3UYECKUE SIBJIICHUS, HCIIONb3YS
busnueckue BEMWYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSKECTH, BEC TEJId, CUIIA
TpEeHUs, JaBlieHue (TBEPAOro Tena, KUAKOCTH, raza), BbITAIKUBAOIAs Cuia,
MexaHu4eckasi paboTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIMESHT
MOJIE3HOTO JIEUCTBUSI MEXAHU3MOB, KUHETUYECKAs! U MOTEHLUANIbHAS SHEPTHS)
C ONOpPOM Ha CXEeMy, MpPU ONUCAHUU PACKPBIBATh (U3UYECKUH CMBICI
MCIOJIb3YeMbIX BEJIUYHMH, UX 0003HAUYEHUS M €IMHUIIbI (PU3UUECKUX BEIUYMH,
Haxooums Gopmysl, ce:A3vl8aroujue OaHHYI0 QUIULECKYIO ETUYUHY C OPYUMU
BEUYUHAMU, CMPOUMb 2PAQUKU U3YUEHHbIX 3asuUcUMocmell u3uueckKux
6euyUH C OTIOPOU HA TUIAKTUYECKUN MaTeprall;

— XapakTepu30BaTh CBOWCTBA TeIl, (PU3NYECKUE SABICHHS U MPOLIECCHI, UCIIOIb3YSI
npaBujIa CIOXKEHUS CUil (BAOJb OAHOM mpsiMoi), sakown I'yka, 3axon [lackans,
3axon Apxumeoa, npasuno paeunogecus pviuaza (610Ka), «3010mMoe Npasusion
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MeXaHuKy, 3aKOH COXpPAaHEHMS MEXAHMYECKOW BSHEpPruu; MpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA W 3aNUCLIBAMb €20 MamemMamuieckoe
8bipadicerue nod PyKosoOCMBEoOM nedazoza ¢ 00CyxicoeHuem niana pabomoi,
OOBSACHATH (PU3MUECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEll, B TOM YHUCIE U
B KOHTEKCTE CUTYallUii MPAKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: NPy MOMOIIH
nefiarora BhISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 normyeckux maroB ¢ ornopon Ha 1—?2 U3y4EeHHBIX CBOICTBA (PU3UUECKUX
SBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JEHCTBHE C OMOPOMl HA AJITOPUTM,
MIpEeIBApPUTEIBLHO Pa300paHHbI COBMECTHO C NIE€AAroroM, UCIOJb3ysl 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOIINE (PU3NUECKHUE BETUUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layy 3aMUChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3UUECKUE BETUUYHHBI B
dbopMynbl U TPOBOAMTH pPAacu€Thl, HAXOAWTH CIPABOYHBIC JaHHBIE,
HEe0OXoIUMBbIE VISl PEIlIeHUs 3a]]ad, OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(hbU3UYECKON BEIMUUHBL;

pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOUIN (HU3HUECKUX
METOJIOB TOCJIE€ MPEABAPUTENHLHOIO O0CYKICHHS C TMEJaroroM; npu MOMOIIU
nezarora B ONMKWCAaHWH MCCIIEOBAHUS BBIIEIATh MPOBEPSEMOE MIPEANOI0KEHNE
(rumoTe3y), C OMOpPOM HA JUIAAKTUYECKUA MaTepual pasziuyaTh U
MHTEPHPETUPOBATh MOJYYEHHBIA PE3YNbTAT, HAXOJIUTh IOCIE OOCYKIEHUS C
Me/1aroroM OMHOKH B XOJI€ OIBITA, ANaTh BBIBOBI IO €r0 pe3ybTaTaMm;

YMETh HaXOJUTh C MCIOJIb30BaHUEM IU(POBBIX 00pa30BATENBHBIX PECYPCOB
OTBITHI IO HAOMIOACHUIO (PU3MYECKUX SIBJIEHUN MM (PU3MUYECKUX CBOMCTB TEI:
dbopMynupoBaTh IpPOBEpsieMble  NPEANONOKEHUs, COOMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOr0 000pYJOBaHUSI C ONOPOW HAa CXEMy, 3alUChIBaTh XOJl
OIBITa U (POPMYJIUPOBATH BBIBOJIBI O] PYKOBOJCTBOM I€Arora;

BBINOJHATh NPSIMbIE U3MEPEHUsI PacCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa,
CWJIbl U TEMIEPATypPbl C UCTIOIB30BAHUEM AHATIOTOBBIX U IIU(GPOBBIX MPUOOPOB
C OIOPOI Ha aJIrOPUTM; 3aIUCHIBATH MTOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

MPOBOJUTH COBMECTHO C II€AaroroM MCCIEI0BaHUE 3aBUCUMOCTH OJHOU
(Gu3HUECKO BENMYMHBI OT JAPYTOM C KCIOJIB30BAaHUEM TMPSMBIX W3MEpPEHUN
(3aBUCHMOCTH MYTH PABHOMEPHO JIBMXKYIIETOCs TeJa OT BPEMEHHU JABUKEHUS
TeNa; CUlbl MpeHUus CKOAbMICEeHUsl Om eeca mena, Kasecmea obpabomku
noeepxmocmeti men U HE3ABUCUMOCIU CUIbl MPeHUus om HIoOWaou
CONPUKOCHOBEHUSI Mmel; CUNbl YAPY2OCMU OmM  YOIUHEHUS  NPYHCUHDL,
BLIMANIKUBAIOWEU CUTbL OM  00bEMA NOSPYIHCEHHOU Yacmu mena u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCIU OMm NIOMHOCMU mend, Om
2NYOUHDBI, HA KOMOPYIO NO2PYIHCEHO Mmeno, YCA08Ull NAABaAHUs Mel, YCI0GULL
pasHogecus pviuaza u 610K08); TIOJ PYKOBOJCTBOM II€larora y4acTBOBaTh B
TUIAHUPOBAHUM Y4EOHOI'0 MCCIEIO0BaHMs, COOUPATh YCTAHOBKY M BBINIOJHATH
U3MEpEeHMs], CIenys NpPeUIOKEHHOMY IUIaHy, (UKCHUPOBaTh pPe3yJIbTaThl
MOJyYeHHONW 3aBUCHUMOCTU (DU3UYECKUX BEIMYMH B BUJAC MPEIIOKEHHBIX
TabJIUIl ¥ TpauKOB, IENAaTh BEIBOJIBI IO PE3YyIbTaTaM HUCCIIEIOBAHMS;
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MPOBOJUTh KOCBEHHbIE M3MepeHusi (U3HUECKUX BENWYUH (IJIOTHOCTH
BEILIECTBA >KUJKOCTU U TBEPIOrO Teja; CHJIa TPEHUSI CKOJIbKEHHUS; JTaBJICHUE
BO3/1yXa; BBITAJIKHUBAIOIIAS CUJIA, IEUCTBYIONIAs HA MOTPYKEHHOE B JKUIKOCTh
Teno; KOAd()PUIUEHT TMOJIE3HOTO JEWUCTBUSI MPOCTHIX MEXAHU3MOB), CIEIYS
NPEIJIOKEHHOW  MHCTPYKIMU; TPU  BBINOJIHEHWH  HU3MEPEHUM  MOJ
PYKOBOJICTBOM Ieflarora coOMpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY H
BBIYUCJISITh 3HAYEHUE NCKOMOU BEJIUYUHBI;

coOI0aTh TpaBWiIa TEXHUKH O€30MacHOCTH TMpHU paboTe C J1abopaTOpPHBIM
000pyA0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKICHHUS C MEIaroroMm;
COTOCTABJISATh MPUHLMUMNBI JAEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBHI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIIUECS COCYAbI, OapoMeTp, phlyar,
MOJBVIKHBIM W HEMOJBIXKHBIM OJIOK, HAKJIOHHAs IJIOCKOCTH C OIMOpOMl Ha
JIUJTaKTUYECKN MaTepural,

XapaKTepU30BaTh MPHUHITUIBI IEUCTBHUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCIIE MPEIBAPUTEIHHOTO OOCYKICHUS ¢ MEJaroroM ¢ Onopor Ha
UX onucaHus (B TOM 4YHUCJE: TMOJUIMIIHUKK, YCTPOMCTBO BOAOMPOBOJA,
TUAPABIMYECKUM  TPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOW HACOC,
apeoMeTp), WCIHOJIb3ysl 3HAaHMS O CBOMCTBAX (PU3MUECKUX SIBJICHUUA U
HeoOxonuMbIe (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI / HAXOAUTh MH(MOPMAIUIO O MpUMEpax MPaAKTHUYECKOro
UCIONb30BaHUsl  (U3UYECKUX 3HAHMM B  TIOBCEIHEBHOM  KU3HU  JUIs
oOecriedeHusi 0€30MACHOCTU MPU OOpAIICHUH C MPUOOPAMU M TEXHUYECKUMU
YCTPOUCTBAMHU, COXPAHEHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEE;

OCYIIECTBIISThH C MOMOIIBIO TeAarora 0T00p UCTOYHUKOB MH(GOPMAIINH B CETU
NHTEepHET B COOTBETCTBUU C 3aJaHHBIM IMOUCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIONIUXCSl 3HAHUN U MYTEM CpPaBHEHUS PA3JIMYHBIX HUCTOYHHUKOB BBIICIATH
uHGOpMAIIMIO, KOTOpasi SBISETCA MPOTUBOPEUYUBOM WM MOXET OBITh
HEIOCTOBEPHOM;

WCIIOJIb30BaTh TPHU BBHIMIOJIHCHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
auTeparypy (GU3MYECKOro COEp>KaHUs, CIPABOYHBIE MaTepUalbl, PECYpChl
cetu  MHrepHer; Bianerb OpUEMAMHM  KOHCIEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBanus MH(POpPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/aBaTh TMOJI PYKOBOJCTBOM Ilefarora c OOCYXKIE€HUEM IulaHa paldoThl
KpaTKUe MHUCbMEHHbIC W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 HMCTOYHHUKOB
uHpopmaruu (HU3NIECKOTO COJIepKaHUsl, B TOM YHCIE IyOJIMYHO MAeNaTh
KpaTKue COOOIIEHUsI O pe3yjbTarax MPOEKTOB WM Y4YEOHBIX HCCIIEIOBaHUI;
IIPX 3TOM I'PAMOTHO MCIIOJb30BATh M3YUYECHHBIM IMOHATUWHBIN aIapar Kypca
(bU3HKHU, COPOBOXK/IATh BHICTYINICHHE MPE3CHTALUEH;

IIpU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUM MOJ PYKOBOICTBOM
mejarora  pacmpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMM 3a/la4aMH, CJIEUTh 3a BBINOJIHEHHWEM IUIaHA JICHCTBUIA,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIIIbI;
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BBICTpaUBaTh KOMMYHUKATHUBHOE B3aUMOJECHCTBUE, YYHUTHIBasl MHEHHUE
OKPYXaIOILHUX.

8 KUIIACC
[IpenmerHpie pe3yibTaThl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTPa)aTh
c(OpMHUPOBAHHOCTH y 00YYAIOLTUXCS YMEHUIA:

— OpHUEHTHPOBATHCS B MOHATHUSAX U ONEPUPOBATh MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIIOBOE JABMKEHHE aTOMOB M MOJICKYJ, arperaTHble
COCTOSIHUS BEIleCTBA, KpPUCTAJUIMYECKHE U aMOp(HbIe Tena, HACHIIICHHBIA U
HEHACBHIIICHHBIA TIap, BIAXKHOCTH BO3JAyXa; TEMIleparypa, BHYTPECHHSS
DHEprus, TEIUIOBOM JBUIaTelb;, JJEMEHTApPHbIA JJIEKTPUYECKUN  3apsj,
ANEKTPUYECKOE  TOJie, TMPOBOJHUKUM U  JUIJEKTPUKH,  ITOCTOSHHBIN
ANEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

— pa3nmuyaTh SBIEHUS TIOCIE MPEABAPUTEIHLHOTO OOCYXIEHHUS C TIeIaroromMm
(TeruioBoe pacHIMpeHue/ckathe, TeIvIonepeaada, TEIIOBOE paBHOBECHE,
CMayuBaHUE, KaNWJUISIPHbIC SIBIICHUS, UCMApEHUE, KOHJICHCAIusl, MIIaBJICHUE,
KpUCTaIA3AIUS (oTBEpAEeBaHuE), KUIICHHE, Tervionepeaayda
(TErIONPOBOAHOCTh,  KOHBEKIMS,  U3JIYYCHHUE);  DICKTpHU3alusi  Tell,
B3aUMOJCHCTBHE 3apsiioB, JIEWCTBUA BJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aMMOJCHUCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO MOJs
Ha MMPOBOJAHUK C TOKOM, JJICKTPOMAarHUTHAas HMHAYKIHUSA) IO ONUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(u3HUECKOe SABIICHHUE;

— pacro3HaBaTh C TIOMOIIBIO TIEAAarora MPOSBICHWE H3YYCHHBIX (DU3UIECKUX
SIBJICHUH B OKPYIKAIOIIEM MHPE, B TOM 4Yucie Pu3nuecKkue sBiIeHUs B IPUPO/IE:
MOBEPXHOCTHOE HATSXKEHHUE U KaNUJUISIPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIBI B
npupozae, wuznydenue CoriHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHUE pOCBHI, TyMaHa, WHEs, CHeEra; OJEKTPUUYECKUE SIBJICHUSA B
aTMocdepe, DJIEKTPUUECTBO >KMBBIX OPraHW3MOB; MAarHUTHOE TOJe 3eMIH,
Ipeid MONI0COB, pOJIb MarHUTHOTO MOJS JJIs KM3HU Ha 3emJiie, MOJSPHOE
CUSIHHE; TIPU 3TOM IEPEBOJIUTH MPAKTUUYECKYIO 33/1auy B y4e€OHYIO, BBIACISThH
CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKYU (PU3UUECKUX SIBJICHUIA,

— OIKUCBHIBaTh TOJI PYKOBOJCTBOM II€/larora C OOCYKJIEHHEM IUIaHa padoThl
M3yUYCHHbIC CBOMCTBAa TeN U (PUBMYECKUE SIBJICHHUSA, UCTOJB3Ys (DU3UuecKue
BEIMYMHBI (TeMIeparypa, BHYTPEHHsSI DHEpPrusi, KOJMYECTBO TEIUIOTHI,
yAenbHasl TEIIOEMKOCTh BEIECTBA, YAENbHAs TEIJIOTa IJIABJICHUS, YACIbHas
TEIIoTa TapooOpa3oBaHMsl, yAelbHas TEIUIOTa CTOpaHHs  TOIUIMBA,
KOA(G(PUIIMEHT TMOJE3HOro JEHUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHUTEIbHAs
BJIQXKHOCTh BO3/yXa, DJIEKTPUUECKUW 3apsil, CHJIa TOKa, JJIEKTPUUYECKOE
HampsDKEHUE, COMPOTHUBIIEHHE TMPOBOJHUKA, YIEIbHOE CONPOTUBIICHUE
BEIIlECTBA, pab0Ta M MOIIMHOCTh DJEKTPUUYECKOTO TOKA); NpPHU ONHCAHUU
MPaBWIBHO TPAKTOBAaTh C TOMOIIBIO Tiegarora (PU3WYECKHid  CMBICI
HCIIOIb3YEeMbIX BEIWYWH, O0O03HAYECHUS W EAUHUIBI (U3UYECKUX BEIUYMH,
HAaXOIUTh (OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIUYHHY C
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IPYTMMHU  BEJIMYMHAMHU, CTPOUTh TrpaduKd H3YYEHHBIX 3aBHCHUMOCTEU
(hM3UYICCKHUX BEIIMUMH,

OIlpeneNsaTh MOoCe MPEABAPUTEIBHOIO0 OOCYXKIEHHUS C MEAaroroM CBOWCTBA
Ted, (U3HYECKHE SIBIEHUS M MPOLIECCHl, HCIOJb3ys OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON ~ TEOpUHM  CTPOEHUS  BELIECTBA,  I[PUHLHUII
CYNEepIo3ULIUU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsiia,
3akoH Oma ayid y4yacTka Lenu, 3axoH J{xcoyns—/lenya, 3aKOH COXpaHEHHS
SHEpPruM; NPU STOM HAXOAUTH CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M €ro
MaTEeMaTUYECKOE BBIPAKEHHE C ONOpod Ha UudpoBbie 00pa3zoBaTEIbHBIC
pecypchl;

COOTHOCHUTbH IOJI KOHTPOJIEM Mearora (pusndeckue nporecchl U CBOMCTBA Tell,
B TOM UYHCI€ MW B KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Mpy MOMOIIM MEAArora BbIABISTh IPUYUHHO-CIIEICTBEHHBIE CBA3H,
CTPOUTH O0BsICHEHUE U3 1—2 JOTMYECKUX IIAaroB ¢ OMOPoi Ha 1—2 U3yUYEHHBIX
CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
penaTh TUIIOBbIE PACUETHBIE 33a/1aul B 1—2 JEHCTBUS C OMOPOW Ha alTOPUTM,
MpeIBapUTEIHLHO Pa300paHHbI COBMECTHO C MEAAroroM, UCOJb3ys 3aKOHBI U
¢dbopMyibl, CBSI3BIBaIOIINE (PU3UUECKHUE BETHUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/1a4yd 3alMChIBaTh KPATKOE YCJIOBHUE, BBIABISATH HENOCTATOK JAHHBIX IS
pelieHusl 3ajlayd, BbIOMpATh 3aKOHbI M (POpMyJibl, HEOOXOIHMMbIE IJisi €€
pelIeHMs, NPOBOAUTH PACUETBI W CPaBHUBATH IIOJYYEHHOE 3HAYECHHE
(buU3HUECKO BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

UMETh NPEJCTaBICHUE O NpodiieMax, KOTOPblE MOKHO PELIUTh NPHU MOMOIIU
¢u3nyecKux METOJOB IOCIIE€ MPEABAPUTEIBHOIO OOCYKICHHS C IMEJaroroM;
UCIIOJIB3YSI ONHCAHKE UCCJIe/IOBAaHUA, BBIJICTISATh pOBEpPSIEMOE
NPEANOIOKEHNE,  OLEHMBAaTh  IMPABUJIBHOCTb  MOPSAJAKA  MPOBEIAEHUS
HCCIIEIOBAHUS, 1€T1ATh BBIBOJIBIL;

yMETh HaXOJUTh C HCIOJIb30BaHHEM IU(PPOBHIX 00pa30BaTEIbLHBIX PECYpPCOB
OIBITHI TIO0 HAOMIOEHUIO (PU3NUYECKUX SBICHUN WK (U3MUECKUX CBOWCTB Tl
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCThH JaBJICHHS BO3AyXa OT €ro o0bnéma,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCTHIBAHUS/HATPEBAHUS TIPU U3ITYUEHUH OT
[[BETA M3JIY4arOILEN/TIOTI0Maonel MOBEpXHOCTH; CKOPOCTh UCIAPEHUS BOJIbI
OT TEeMIEPATYPHI KUJIKOCTH U IJIOIMIAIN €€ TOBEPXHOCTH; IEKTPU3alUs Tl U
B3aUMOJICUCTBUE DIIEKTPHUUECKUX 3aps0B; B3aUMOJAEHCTBUE IMOCTOSHHBIX
MAarHuTOB, BU3Yyallu3aldsg MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB;
NCHUCTBUS ~ MArHUTHOIO  IOJII HAa  IPOBOAHUK  C TOKOM,  CBOWCTBa
AJIIEKTPOMAarHuTa, CBOMCTBAa  3JIEKTPOJABHUIATENs  IOCTOSIHHOTO  TOKA):
(GopMyIMpOBaTh MPOBEPSEMbIE MPEANOIOXKEHUS, COOUPAaTh YCTAHOBKY W3
MIPEIJIOKEHHOI0 000PYI0BaHUs C OMOPOM Ha CXEMY; OMMCHIBATH XO[| OIbITA U
(bopMyIMpOBaTh BHIBOJBI MO PYKOBOACTBOM I€/1arora;

UMETh MPEACTaBICHUS O HU3MEPEHUM TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQYKHOCTH BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUSI C UCITOJIb30BAHUEM aHAJIOT OBBIX
npuOOpOB M JAaTYMKOB (PU3WYECKUX BEJIMYMH;, TMPU TIOMOIIM I[earora
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CpaBHUBAaTh pPE3YyJbTAaThl H3MEPEHUU ¢ Y4YETOM 3aJaHHON aOCOJIFOTHOMN
MOTPEIIHOCTH;

IIPOBOJUTE COBMECTHO C II€AAroroM MCCIEJ0BAaHUE 3aBUCHMOCTH OJHOU
(Gu3MUECKO BEIMYMUHBI OT APYTOM C KCIOJIb30BAHUEM MPSMBIX H3MEpPEHUU
(3aBHCHMOCTh  CONPOTUBJIEHUS IPOBOJHMKA OT €ro JJIMHBI, IUIOIIAIA
IIOTIEPEYHOr0 CEYECHMsI U YACIBHOIO COIPOTHBIICHUS BEIECTBA IPOBOJHMKA;
CWJIBl TOKa, MJYIIEro 4epe3 MPOBOJHUK, OT HANpPSDKEHHsS HA IMPOBOJIHHKE;
UCCJIEIOBAaHUE  IOCIEIOBATEIIBHOIO WM NAapajUIeIbHOTO  COEAWHEHUM
MPOBOJHUKOB):  IUJIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUS 1107 PYKOBOJICTBOM I1€arora, Cieays npeaoKeHHOMY
IU1aHy, (UKCUPOBATH PE3YyJbTAThI NIOJIYYEHHON 3aBUCUMOCTH B BUAE TAaOIUL U
rpauKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHMS TIOCIE 00CYKICHUS
C IIe1arorom;

COOTHOCUTh KOCBEHHbIE H3MEpPEHHMs (PU3MUECKMX BeIMYUH (yZAelbHas
TEMI0EMKOCTh BEIIECTBA, CONPOTHUBIICHHE MPOBOJHMKA, padoTa U MOILIHOCTb
AJIEKTPUUYECKOr0 TOKA): C IIOMOIIBI IIeJarora IIAHUPOBATh W3MEPEHHS,
coOupaTh  OJKCIEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEAys  NpeaoKeHHOU
WHCTPYKIUH, U BBIYUCIISITh 3HAYEHUE BEITMYHHBI;

coOI0IaTh TpaBWiIa TEXHUKH O€30MAaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000pyA0BaHUEM TIOCIIE IPEABAPUTEILHOTO 00CYKIACHHUS C I1EaroroMm;
COMOCTAaBJIATh C TIOMOIMIbIO T€Aarora MPUHUMUIIBI JEUCTBHUS H3YyYEHHBIX
pUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA UX ONMUCAHUSA (B TOM YHCIIE:
CUCTEMa OTOIUIEHHsS] JIOMOB, TUI'POMETp, MapoBas TypOWHA, aMIEpMETp,
BOJITMETP, CUETYMK DJIEKTPUYECKOW DSHEPIHM, JIJIEKTPOOCBETUTEIIbHBIC
npuOOphl, HarpeBaTelbHbIe AJIEKTPONPUOOPHl (MIPUMEPHI), DIIEKTPUUYECKUE
MIPEIOXPAHUTENM; AIIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl METOJUYECKHE MaTepuajbl O CBOMCTBAX (PU3MUECKUX SIBICHUM U
Heo0XonuMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh I0OCJE MPEABAPUTEIBHOIO OOCYKJIEHUS C IEJaroroM NpOCThIe
TEXHUYECKUE YCTpOIICTBA U HW3MEpPUTENbHbIE NPUOOpPHI IO CXEMaM U
CXEMAaTHYHbIM PHUCYHKaM (PKUJIKOCTHBI TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUTATEIb BHYTPEHHETO CrOpPaHHs, JJIEKTPOCKOIL, PEOCTar);
COCTaBJIAITh CXEMbI DJJIEKTPUYECKHX Lened C MOCIeNOBaTEIbHbIM U
napajuleIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAUYECHHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

MPUBOJUTH MPUMEPHI/HAXOAUTh WH(OpPMALUIO O MpUMepax MPaKTUYECKOIO
UCTIONb30BaHUSl  (U3MYECKUX 3HAHMM B TOBCEJHEBHOM JKU3HU  JJIA
obecrnieueHus1 0€30MaCHOCTU MPHU OOpaIleHUU ¢ NpUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHHs 3J0POBbSI M COOMIOAEHUS HOPM 3KOJIOTMYECKOIrO
MIOBEJCHUS B OKPYXKAIOLLEH Cpee;

OCYILECTBJIATh C IOMOIIbIO IM€Aarora IMOUCK HH(OpManuu (PU3UIECKOrO
coaepkaHus B ceTH VHTEpHET, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U MOYTEM
CpPaBHEHHUS JOMOJIHUTENbHBIX HUCTOYHUKOB BBIACNIATH MH(OpPMALMIO, KOTOpas
ABJISIETCS POTUBOPEUYMBOM UIIM MOXKET ObITh HEAOCTOBEPHOI;
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— WCIIOJIb30BaTh IMPH BBINOJIHEHUU Y4EOHBIX 3aJaHUM OTOOpaHHYIO IMEAarorom
HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY (U3HUECKOrO COJAEpkKaHUs, CIPABOYHBIE
Marepualsbl, pecypcsl cetd MHTepHeT; BiaaeTs npuéMaMyu KOHCIIEKTUPOBAHUSA
TeKCTa, npeoOpazoBaHusi THPOPMALIMKM U3 OJHOW 3HAKOBOM CUCTEMBI B APYTYIO
C OIOPOM Ha AJITOPUTM U YTOUHSIOIIHUE BOIPOCHI NIEAArora;

— co37aBaTh IOJ PYKOBOACTBOM IleAarora C OOCYXIEHHEM IulaHa pPadOThI
MMCbMEHHBIE U KpaTKWE YCTHbIE COOOUIEHUs, 0000mas uHpOpMauuoo u3
HECKOJIbKMX MCTOYHHUKOB (PU3UYECKOTO COJIEP’KaHUs, B TOM 4HcCiIe MyOIMYHO
[IPEACTABIATh PE3YJIbTAThI IPOEKTHOW WM UCCIIEN0BATEIbCKON IEATEIIBHOCTH;
IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh M3yYEHHBIM MOHATHUMHBIM anmapar Kypca
(bu3MKH, CONMPOBOXKAATH BHICTYIIJICHUE MPE3EHTALUEH;

— MpU BBINOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUN  (HU3MUYECKUX
IIPOLIECCOB IO, PYKOBOJCTBOM I€[arora pacnpeaensTh 00s13aHHOCTH B IPYIIIIE
B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJja4aMU, CJICAUTH 3a BBIIIOJHEHUEM IUIAHA
JIEUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATEIbHOCTh TPYIIbI, BBICTPAMBATH KOMMYHUKATHBHOE B3aWMOJEUCTBHUE,
IPOSIBIISS TOTOBHOCTh Pa3peliaTh KOH(IUKTHL.

9 KUIIACC
[IpeamerHbie  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJKHBI  OTpaXkaTh
c(hOpMUPOBAHHOCTH Y 00YUaAIOIINXCS YMEHUM:

— OpHEHTHPOBATHCS B TOHATHUSAX W OMNEPUPOBATH MMHU Ha 0a30BOM YPOBHE:
cucTeMa oOTcuéra, maTepuaibHas TOYKa, TPACKTOPUS, OTHOCUTEIHHOCTh
MEXaHUYECKOro ABWXeHUs, nedopmanus (ymnpyras, miacTU4ecKas), TPEHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTbh M TEPerpy3Kd; IEHTP
TSDKECTH; a0CONIOTHO TBEPAOE TeENo, IEHTP TSHKECTH TBEPIAOrO Tena,
paBHOBECHE;, MEXaHMYECKHE KOJeOaHUs W BOJHBI, 3BYK, HH(]PpPa3ByK
U YJIbTPa3BYK; JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJTM30PYKOCTh U JATBHO30PKOCTh, CHEKMPbl UCNYCKAHUS U NO2TIOWEHUS,
anbda-, 0eTa- 1 raMMa-u3IIy4eHHs], U30TOIIbI, sII€pHAst YHEPTETHKA,

— COOTHOCUTH SIBJICHUS IOCJE MPEABAPUTEIBLHOIO OOCYXKICHHS C TeAarorom
(paBHOMEpHOE u HEPaBHOMEPHOE MPSIMOJIMHEMHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHUE, CBOOOJHOE TMajJeHHE Tell,
PAaBHOMEPHOE JBMKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJl, PEAKTUBHOE
JBWKEHUE, KojebaTrenpHOe JBWIKEHUE (3aTyXarollue W BBIHYXKJICHHbBIC
KoieOaHus), PE30HAHC, BOJHOBOE  JBWIKEHUE, OTpaXeHHE  3BYKa,
MPSIMOJIMHENHOE PacpOCTpaHEHUE, OTPAXKEHUE U MPETOMIIEHUE CBETA, MTOJIHOE
BHYTPEHHEE OTpaKE€HUE CBETa, pa3JIoKEHUE OeNoro cBeTa B CHEKTP U
CIOK€HHME  CIEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAas
PaANOAaKTHBHOCTh, BO3HUKHOBEHHE JIMHEMYATOTO CIEKTpa HU3JIY4YCHHS) TIO
OMMMCAaHWIO UX  XapaKTepHBIX CBONCTB W HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIONIUX TAHHOE (PU3NUECKOE SIBJICHHUE;
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— pacrmo3HaBaTh C IOMOIIbIO IE€Jarora MNpOSIBICHUE HM3YYEHHBIX (U3HMUECKUX
SBJICHUM B OKpYyKarouieM Mupe (B TOM uucie (U3n4ecKue IBJIECHUs B IPUPOJIE:
IPWINBBI U OTJIMBBI, JIBW)KEHHE IUIaHET COJIHEYHOW CHUCTEMBI, PEAKTHUBHOE
IBWKEHHE  JKUBBIX  OPraHU3MOB, BOCIPUATHE  3BYKOB  JKMBOTHBIMH,
3eMIIETPSICEHUE, CEMCMUYECKUE BOJHBI, IIyHAMH, 3X0, LBETA TEJ, ONTUYECKUE
SABJICHUS B Ipupoze, Ouosoruueckoe NENUCTBUE BUJIUMOTO,
yIbTPaUONIETOBOTO M PEHTTEHOBCKOTO  M3JIyYCHHMM;  €CTECTBEHHBIM
pafiuOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HU3IyuyEHUE
IIPUPOJIHBIX MHUHEPAJIOB; JIEMCTBUE PAJUOAKTHUBHBIX W3JIyYEHHU HAa OPraHu3M
YeJI0BEKA), IPU 3TOM IO/ pyKOBOACTBOM IIEAAr0ra nepeBOgUTh IPAKTUYECKYIO
3ajadyy B  yuyeOHYI, BBIIEISATh  CYLIECTBEHHbIE  CBOWCTBA/TIPU3HAKU
bu3nYeCKuX SBICHUH;

— ONHCHIBAaTh IMOJ PYKOBOJCTBOM TMejarora ¢ OOCYXACHHEeM IuiaHa padoThl
U3YyYEHHbIE CBOWCTBA Tl U (PU3MYECKUE SIBJICHUS, MCIONb3Yys (PU3NUYECKUE
BEJIMYMHBI (CpEHSE M MIHOBEHHAas CKOPOCTh Tella NpPH HEPaBHOMEPHOM
IBWKECHUH, YCKOPEHHUE, IIEPEMELIECHUE, ITyTh, YIJI0Bas CKOPOCTh, CWJIA TPEHUS,
CWJIa YOPYTOCTH, CHJIA TSXKECTH, YCKOpEHUuE CBOOOIHOrO MaJieHus, BeC Telna,
UMIYJIbC TeNa, HMIIYJIbC CHUJIbl, MEXaHH4Yeckas paboTa U MOIIHOCTb,
IIOTCHUMAIIBHAS DJHEpPrus Tella, I[OJHATOrO HaJ IOBEPXHOCTBI 3EMIIH,
IIOTEHIUAJIBHASL DHEPTHS CXKATOM IPYKHWHBI, KHHETUYECKasl DHEPIus, IOIHAs
MeXaHWYecKass JHEprus, MepuoJ M YacToTa KojeOaHWHM, JJIMHA BOJIHBI,
IPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb MPETOMICHUS
Cpelbl); MpU OINHWCAHMM C TIOMOLIBIO YYMTENs MPaBWIbHO TPAKTOBATh
(GU3HUECKUIl CMBICT HCMOIb3YEMbIX BEIWYMH, OOO3HAUEHUS W €JAMHMIIBI
(U3NUECKUX BEJIWYMH, C ONOpPOMl Ha METOAMYECKMX MaTepual HaxOJUTh
(GopMyJibl, CBA3BIBAIOIIME JAaHHYK (U3NYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKU HW3YYEHHBIX 3aBUCHUMOCTEH (PU3MUECKHUX
BEJINYWH;

— XapaKTepu3oBaTh II0CJIE€ NPEIBAPUTEIBLHOTO OOCYXKIEHUS C MEeJarorom
CBOMCTBa TeJ, (U3NYECKHE SABJICHHS W TPOLECCHI, HCIONb3YyS 3aKOH
COXPaHEHMs DHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHMS, IIPUHIMI CYIIEPIIO3UIIUN
CWJ, NPUHLMAN OTHOCUTENbHOCTM ['anmunes, 3akoHbl HplOTOHa, 3aKoH
COXPAHEHMSI MMITYJIbCA, 3aKOHBI OTPAXKEHUS M TNPEIOMIICHUS CBETA, 3aKOHBI
COXpPaHEHMs 3apsl0BOIO U MAacCOBOI'O YMCEN IPU SAAEPHBIX PEaKLUAX; IIPU
TOM HAaxOJUTh CJOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTHYecKoe
BbIpaXKEHHE C OMOpOoi Ha U(poBbIE 00pa30BaTEIbHbBIE PECYPCHI;

— COOTHOCHTH IO KOHTPOJIEM Iejarora (pu3nyecKre MpoLecchl U CBOMCTBa Tell,
B TOM UYHCIE€ WM B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH IIPU IIOMOILH IeAarora NpUYNHHO-CIICACTBEHHBIE CBSA3H,
CTPOUTh OOBSICHEHHWE M3 2—3 JIOTMYECKMX IIaroB C Omopoil Ha 2—3
MU3YYEHHBIX CBOMCTBA (PU3WYECKHUX SIBJIICHUW, (PU3UUYECKHUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUNOBBIE PACUETHBIE 3aa4M B 1—2 NEUCTBUS C ONMOPOM HAa alrOpPUTM,
NpeIBapUTEIbHO Pa300paHHbIi COBMECTHO C, HUCTIONB3Yys 3aKOHBI U (hOPMYIIBI,
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CBsI3bIBaIONIME (DM3MYECCKUE BEIMYMHBI: HA OCHOBE aHAM3a YCJOBHUS 3aJa4d
3aMHUCHIBATh KPATKOE YCIIOBHE, BBISBISATH HEAOCTAIONIME WU H30BITOYHBIC
JaHHbIE, BBHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAUMBIE [JISi pEILICHUS,
MPOBOJUTH PACYETHl W OIEHWBATH C TIOMOIIBIO YUYHUTENS PEaTUCTUIHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKOU BEJTMYUHBI,

UMETh TpEeJCTaBIIEHnE O MpodiieMax, KOTOPble MOKHO PELIUTh NMPHU MOMOIIU
(Gu3NYECKUX  METO/IOB; HCIONB3ysd OMNHCAHWE HWCCIIEIOBaHUS, IIOCIE
MPENBAPUTETHLHOTO OOCYKIEHHS C TEeJaroroM BBIAEIATh TPOBEPSEMOe
MPEANOIOKEHNE,  OICHWUBATh  MPABUIBLHOCTH  TOpSAJKA  TPOBEICHUS
WCCJIEIOBAaHUS, JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUN
U OIIbITOB;

yMETh HaXOJUTh C UCIOJIb30BaHHEM LU(PPOBBHIX 00pPa30BATEIBHBIX PECYPCOB
OTIBITHI 110 HAOIOACHHUIO (U3UUECKUX SBICHUN WU (U3UIECKUX CBOMCTB TEll
(u3ydyeHue BTOporo 3akoHa HpIOTOHa, 3aKkoHa COXpaHEHUs DHEPIrUu;
3aBUCUMOCTH TIEpPHOJa KoJeOaHUi MPYKWHHOT'O MasTHUKA OT MacChl Tpy3a U
KECTKOCTH TPYKUHBI M HE3aBUCHMOCTH OT aMIUIMTYJbl MajbIX KOJICOAHUI;
NPSIMOJIMHEWHOE PacIpOCTPaHEHNE CBETa, pa3oKeHNe 0eIoro CBeTa B CIIEKT);
M3Y4YEHHE CBOWCTB M300PAKEHMSI B TUIOCKOM 3€pKajie M CBOMCTB M300payKeHUs
npeaMera B coOuparonied JuH3e; HaOMI0JeHUE CIUIOMIHBIX W JIMHEWYaThIX
CIIEKTPOB M3IIYUYCHHMSI): CAMOCTOATEILHO COOUPATh YCTAHOBKY U3 W30BITOUHOTO
HaObopa OOOpYJOBaHUSI C OMOPOM HAa CXEMy; OMHUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, (GOPMYITUPOBATH BEIBOJIBI IO PYKOBOACTBOM II€/Iarora;
MPOBOJUTh TIPH HEOOXOAUMOCTH CEPHI0 TMPSMBIX W3MEPCHHHA, OMpememss
CpelHee 3HaueHUWE M3MepsSeMOW BEIUYHMHBI  (POKYCHOe  paccmosHue
coouparoweti JIUH3BL); 00OCHOBHIBATH BBIOOD crioco0a
M3MEPEHHUS/M3MEPUTENHHOTO PUO0PA;

MIPOBOJUTH COBMECTHO C MEJAaroroM MCCIe0BaHNE 3aBUCUMOCTEN (HU3UUECKUX
BEJIMYMH C MCTIOJB30BAHMEM TIPSIMBIX H3MEPEHHH (3aBUCHUMOCTH ITyTH OT
BpEMEHU TMPU PaBHOYCKOPEHHOM JBWKEHUU 0€3 HaYaJIbHOW CKOPOCTH;
mepuoja KoJieOaHWH MaTeMaTHYECKOTO MasTHHUKAa OT JUIMHBI  HUTH;
3aBHCHMOCTH YTJIa OTPAKCHMsSI CBETA OT yIJia MajeHUs U YIJia MPEeIOMICHHUS OT
yria najeHus ): nocie o0CyXaeHus 0]l PYKOBOJICTBOM IeJjarora IiaHupoBaTh
HCCIIeIOBaHne, COOMpaTh YCTaHOBKY, (DMKCHUPOBATHh PE3YNbTAThl MOJTYYCHHOU
3aBUCUMOCTH (U3MUYECKHX BEIMYMH B BHUAEC TaOMUIl W TpaduKoB, Aenarh
BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

COOTHOCHUTH KOCBEHHBIE U3MEpPEHUS (PH3UICCKUX BEIMYHMH (CPETHSS CKOPOCTh
¥ YCKOpEHHUE Tella IPU PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO
najeHus, JKECTKOCTh TMPYKHHBI, KOIPGUIMEHT TPEHUS CKOJBXKCHHS,
MexaHuueckas paboTa U MOIIHOCTh, YacTOoTa MW MEpHOJ KoJeOaHui
MaTEMaTUYECKOro U MPY>KMHHOIO MAasTHUKOB, ONTHYECKas CUJIa COOMparoIien
JUH3BI, PAaJAUOAKTUBHBIA (OH): C TIOMOIIBIO TeJarora IUIAHUPOBATH
U3MEpPEHHUs, COOUpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY U  BBITIOJNHATH
U3MEpPCHUS, CIeAys TMPeIOKEHHON WHCTPYKIIMH, BBIUYMCIATh 3HAYCHHUC
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BEJIMYMHBI ¥ aHAJIU3UPOBATh TOJYUYEHHBIE PE3YJIbTaThl C y4ETOM 3aJaHHOMN
MOTPEIIHOCTHA U3MEPEHUN;

coOI0IaTh TIpaBMiIa TEXHUKH O€30MAacHOCTU MpHU paboTe C J1abopaTOpPHBIM
000pyA0BaHUEM TIOCIIE TPEABAPUTEILHOTO 00CYKACHHUS C MEJaroroMm;
COTOCTABJISATh C TMOMOIIBIO TI€Jarora OCHOBHBIC MPU3HAKU HW3YUYEHHBIX
bu3nueckux MoJeNel: MaTepuaibHas TO4Yka, aOCOJIOTHO TBEPIOE TEO,
TOYEUHBIM UCTOUYHUK CBETA, JIy4, TOHKas JIMH3A, IJIAHETapHAasi MOJENbh aToMa,
HYKJIOHHAs MOJI€JIb @aTOMHOTO SI/ipa ¢ ONOPOM Ha METOJUYECKUE MaTEpUAIIbI;
XapaKTepu30BaTh TOCIE TPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeJarorom
MPUHLUIBL JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUMCTB C
OIOpOM Ha WX ONUCAaHUS (B TOM YHCIIE: CIHIOMETP, JATYMKHU IOJOKECHHUS,
pPacCTOSIHUSI M YCKOPEHUS, paKeTa, 3XOJIOT, OYKH, MEepHUCKom, Qoroamnmapar,
ONTHUYECKHE CBETOBOJbI, CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa),
UCTIOJIb3YsI IIU(PPOBBIE 00pa30BATENbHBIE PECYPCHI;

HCIIOIb30BaTh MOJ PYKOBOJACTBOM IIE€Arora CXeMbl U CXEMaTHUYHbIE PUCYHKHU
W3YYCHHBIX TEXHHYECKUX YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX TMPOIECCOB TMPU PEHICHUU Y4eOHO-TIPAKTUUYECKUX 3aj1ay;
ONTHYECKHE CXEMbl I MOCTPOEHHUS M300paKEHHl B IUIOCKOM 3€pKaje u
coOuparoIei JIuH3e;

MPUBOIUTH MPUMEPHI/HAXOAUTh HWH(OpPMAIUI0O O MpUMepax MPaKTUYECKOTo
UCIONb30BaHUsl  (U3UYECKUX 3HAHMM B  TIOBCEIHEBHOM  KU3HU  JUIs
oOecrieyeHus1 0€30MACHOCTU MPU OOpAIIEeHUH C MPUOOpPaAMU M TEXHUUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 370POBbS U COONIIOACHHUSI HOPM SKOJOTHYECKOI0
MOBEJCHUA B OKPYXKAIOLIEH CPEJIE;

OCYHIIECTBJIATh  TMOJ, PYKOBOACTBOM  Iefjarora MOWUCK  HMH(pOpManuu
¢usnueckoro conuepkaHusi B cetu MHTEpHET, caMoCTOATENbHO (HOpMYITUPYs
MOMCKOBBIM  3alpoCc, HaXOJUTh MYTH  OIpPEIEICHUS JIOCTOBEPHOCTHU
NOJTy4eHHON MH(OpPMAIMU HAa OCHOBE UMEIOIIMXCS 3HAHUH U JIONOJIHUTEIbHBIX
HMCTOYHUKOB;

WCIOJIb30BaTh MPH BBHITIOJTHEHWN YYEOHBIX 3aJaHUN OTOOPaHHYIO TEeIaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3UYECKOro COJEp KaHUs, CIPaBOYHbIC
Marepualsbl, pecypchl cetu HTepHeT; BiIageTh NpUéMaMi KOHCIIEKTUPOBAHUS
TeKcTa, npeodpazoBanusi THGOPMAIIMH U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO
C OMNOpOIl Ha aNrOpuTM M YTOUHSAIONIME BONPOCHI MEeJarora; co3aaBaTh MOJ
PYKOBOACTBOM TMejarora ¢ OOCYXXIEHHEM IUlaHa pa0oThl MUCHMEHHBIE U
YCTHbIE COOOIIEHHS Ha OCHOBE HMH(POpPMALMU U3 HECKOJIbKHX HCTOYHUKOB
(U3UYECKOr0 COoJIepkKaHUsl, MyOIUYHO MPENICTABIATh PE3YIbTAaThl MPOCKTHOM
WU UCCIEAO0BATENbCKOW IEATENIbHOCTH; MPHU 3TOM T'PAMOTHO HCIIOIb30BaTh
M3YYEHHBIM TMOHATUWHBIA anmapar u3y4aemMoro pasjaena (U3UMKA U
COMPOBOXKJIaTh  BBICTYIUICHHE TMPE3CHTAIMEH ¢ Y4ETOM OCOOCHHOCTEU
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE ITNIAHUPOBAHUE

TemaTnyeckoe TUTAHMPOBAHWE M KOJIMYECTBO YacOB, OTBOAMMBIX Ha OCBOCHUE KAXKIOM TEMBbI ydeOHOTO MpeaMera
«DPusuka»y DenepanbHON aTanTUPOBAHHONW OCHOBHOM 00pa3oBaTeilbHOM NPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
oOyyaromuxcsi ¢ 3aJEp’KKOM TMCUXUYECKOrOo pPa3BUTHUSA, B LIEJIOM COBMIAJAIOT C COOTBETCTBYIOIIMM pazaenom DenepanbHon
paboueil mporpamMmbl yueOHoro npeamera «Pu3nkay o0pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus. [Ipu sTom
Opranuszaius BIpaBe camMa BHOCUTHh M3MEHEHHS B COACpKaHHE M pacIpeeieHne yaeOHOro MaTepuaia 1o rojgaM oOydeHus, B
MOCJICIOBATEIbHOCTh U3YYCHHUSI TEM M KOJTWYECTBO YACOB Ha OCBOCHHUE KAXKIIOW TEMBI, ONPEICICHIUE OpTaHU3aIlMOHHBIX (HOpM
oOyuenuss U T.M. OOOCHOBAHHOCTH JIaHHBIX M3MEHEHUU OMpeAensercss BbIOpaHHBIM oOpa3oBaTelbHON opranuzamueit YMK,
WHIUBUYATbHBIMU TICUXO(PU3NYECKUMU OCOOCHHOCTSIMHM KOHKPETHBIX oOydaromuxcs ¢ 3IIP, creneHpi0 yCBOCHHOCTH UMU
y4e0HBIX TeM, PEKOMEHIAIUAMHE TI0 OTOOpY U ajanTaiuu yueOHOro Marepuaia no gusuke, npencraBieHHbIMU B [loscHUTEBHOM

3aIIiUCKC.

7 KJIACC (68 4)

MAarduTHBIC, CBCTOBLIC, 3BYKOBBIC.

TemaTnyeckmii OcHoBHBIE BU/IBI 1eSITEJIbHOCTH y4aluXxcst
OcHOBHOe cofiepKaHue . N
010K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBHUI)
Paznen 1. ®u3nka u eé poJjb B NO3HAHUM OKpY:Kalolero Mupa (6 1)
duzuka — O®uzuka — Hayka o0 mpupone. SIBieHus | BrliBieHHe OCHOBHBIX Pa3iM4Mid NPH MOMOILIM Mexarora MeXIy (H3HYECKUMH M XUMHYECKUMHU
Hayka o mpupoze | npupoast  (MC®).  ®usuueckue  sBneHus: | npespameHusmu (MC — xumus).
(2 9) MEXaHHYeCKHe,  TEIUIOBBIE,  JIEKTpUueckue, | Pacno3HaBaHme M KiaccuuKamus IOciie OOCYXAEHHWS C IefaroroM IpW MOMOIIM HaBOASIINX

BOIIPOCOB (I)I/ISI/ILIGCKI/IX SIBJICHMI: MCXaHUYECCKUX, TCIJIOBBIX, OJCKTPUUYCCKHUX, MAardHuTHBIX
U CBCTOBBIX.
Ha6n}0z[eHI/1e 1 OIIMCAHUC (1)I/I3I/I‘{CCKI/IX SIBJICHUI Ha 0a30BOM YPOBHE.

duznueckune
BeJIMYHUHBI (2 1)

Oduzndeckue BEITMYNHEI. Uzmepenne
dusmueckux BenmuunH. Dusuveckue npubopLI®

OmnpenesneHne TPU TTOMOIIH TIEAT0Ta ICHBI JeNICHHS ITKAIBI H3MEPUTEIFHOTO TIPHOopa.
H3mepenue o o0pasily mojJ pyKOBOJCTBOM IIe/arora JIMHEHHBIX Pa3MEpPOB TE U MPOMEKYTKOB

5
MC — s51eMeHTHI coziepKaHus, BKIIOYAIOIINE MEXIPEIMETHbIE CBA3U, KOTOPHIE TOIPOOHEE PACKPHITH] B TEMaTHYECKOM IIIIaHUPOBAHHH.
® KypcrBoM 0Go3HadYeH yIeGHEINH MaTeprall, KOTOPHIil H3y4aercs, HO He BEIHOCHTCS Ha IPOMEXYTOUHYIO H HTOTOBYO aTTECTAIHIO.
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Toepewnocms
cHCTeMa eIMHUII.

Zlemoncmpauuu7

1. MexaHu4ecKkue, TEIUIOBBIE, 3JIEKTPUYECKHE,
MarHUTHBIC, CBETOBEIC SBIICHUS.

2. ®duznyeckure NpuOOpHI U MpoLieaypa MPsIMbIX
W3MEpPeHNH  aHaJOTOBHIM H  OHU(POBBIM
prOOpPOM.

Jlabopamopnuie padbomol u onvimel.

1. Onpenenenne LICHBI JICIICHUS

HU3MEPHUTEIHHOTO mpubopa (ucmonb3yst

TEXHOJIOTHIECKYIO KapTy IKCIIEPUMEHTA).

2. W3mepenune paccTosHUM.

3. Usmepenne  00bEMa

TBEPIOTO Tena.

4, Onpedenenue pazmepos Maibix mei.

5. W3mepenne Temmneparypbl IpH HOMOIIU

KHUJKOCTHOTO ~ TepMOMeTpa M  JlaT4yMKa

TEeMIIEPaTypHI.

6. Ilposedenue uccnedoganus no npogepe

2unomesvl:  OATLHOCMb  NOAEMA  WApUKa,

NYWEHHO20 20PU3OHMANLHO, MeM boabuLe, Yem

bonvlue gblcoma nycKd.

usmepenuti.  MexIyHapoaHas

KUIOIKOCTH n

BpPEMEHH C Y4ETOM HOTPEIIHOCTEH.

W3mepenne no o6pasity moJ pyKOBOACTBOM Ieiarora 00bEMa JKHUIKOCTH U TBEPJOTO Tema.
Wzmepenne no oOpasily moa pyKOBOACTBOM II€[arora TeMIIEpaTypbl HPH IOMOIIM >KHIAKOCTHOTO
TCPMOMETpA U JaTYrKa TEMIICPATYPHI.

BbimosHeHHEe HECNOXKHBIX TBOPYECKMX 3aJaHWH C OINOpOH Ha alIrOpUTM, IPEABAPUTEIIHHO
pa3oOpaHHBIA C MEAaroroM IO TMOUCKY CIIOCOOO0B HM3MEPEHHs] HEKOTOPhIX (H3HMYECKUX
XapaKTepUCTHK, HATIPIMEP, Pa3MEePOB MalbIX 00BEKTOB (BOJIOC, TIPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
GOJIBIINX PACCTOSIHUM, MaJbIX TPOMEXYTKOB BpeMeHH. OOCyK/1eHHe TpeiaraeMpIx crroco0oB.

EcrecTBeHHO-
HAY4YHBIH MeTox
no3HaHus (2 4)

Kak ¢umsuka u gpyrue ecTecTBEHHBIC

HAyKd  M3y4alT mnpupoay. Ecmecmeenno-
HayuHulll ~ MemoO  NO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 BONPOCA, 6blOGUINCCHUE

2unomes, JIKCHEPUMEHM NO NPOGEPKe 2UNOMme3,
obwscHenue nabmooaemozo saenenus. Onucanue
usuueckux s81eHUll ¢ NOMOUWDBIO MOOeell.
Ipeamer u MeTO b1 GUUKH.
Hemoncmpayuu
1. OmpeneneHre MOrpenIHOCTH
DKCIIEPUMEHTA.

BrraBmKeHHE THITOTE3 MTOCTIC MPEIBAPUTEIIEHOTO OOCYKICHHS C TICIAroroM, 0OBsICHSIONIUX POCTHIC
SABJICHUSA, HAITPUMED:

— II0YeMY OCTaHABIIMBACTCS ABIKYILEECS 10 TOPH3OHTAIEHON MMOBEPXHOCTH TEJIO;

— MoYeMy B KapKylo IIOTO1y B CBETIIOHN OJIEK/Ie MPOXiaHel, ueM B TEMHOM.

Br160op crioco00B MPOBEPKH THITOTE3 U3 MPEITIOKEHHBIX TIEJarOTOM.

HabnromeHne mpeUIOKEHHBIX IeJaroroM MCCICAOBAHUN 1O IMPOBEPKE KaKON-ITMOO THITOTE3HI,
HampuMep: OaJbHOCTh MOJIETa IIAPHKA, ITYIIEHHOTO TOPH30HTANBHO, TeM OoJiblne, 4eM OoJIbIe
BBICOTA ITyCKA.

IlocTpoeHHEe COBMECTHO C IIEIAroroM IPOCTEHIIUX MopaeiaeH (HU3MUECKHX sBACHUN (B BHIC
PUCYHKOB HITH CXeM), HalpuMep TaJIeHre IpeaMeTa; MPSIMOIHHEITHOE pacpoCTpaHeHHE CBETA.

7 Bee JlemoHcrpauuu u JlabopaTopHble pabOThI, NPENCTABICHHbIC B CONCPXKAHUH, JOMycKaeTcss (MOXKHO) IPOBOAWTH, HMCIOJb3Ys HWH()OPMALMOHHBIE M BJICKTPOHHBIE TEXHOJOTMH (LU(pOBbIE

00pa3oBaTelbHBIE PECYPCHI).
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Pasnen 2. IlepBoHayajibHbIe CBeIEHUsI O CTPOEHHHU BeliecTBa (5 )

Ctpoenue
BewecTna (1 4)

CrpoeHue BEIeCTBa: aTOMBbI U MOJICKYJbI, UX
pazmepol. Onvimoi, 00Ka3vbl8aOwue OUCKPEMHOe
cmpoetue geujecmad.

Jlabopamopnwvie pabomut u onvimui®.

1. Omenka nuamerpa aTomMa METOJIOM PSIZIOB (C

UCTOJB30BaHueM (hoTorpaduii).

HabGnroneHue u MHTEpIpeTanysi COBMECTHO C I1EIaroroM OIBITOB, CBUACTEIILCTBYIONIMX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEILIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE.

OueHka NMpU ITOMOIIM TEXHOJOTMYECKOHW KapThl pa3MepoB aTOMOB M MOJIEKYN € HCIIOJIBb30BaHUEM
(doTorpaduii, IoTy4eHHBIX Ha aTOMHOM CHJIOBOM MHUKpockore (ACM).

Ormpezenenue Nocie NpeJBapuTeIbHOTO 00CYKICHUS C IEJaroroM pa3MepoB MAJIBIX TEll.

JBuxenue

H B3aNMOJIEHCTB
He YacTHIX
BelecTna (2 4)

JBumxxenue vactull Bemecta. CBsizb CKOPOCTH
JIB>KEHUS 4YacTHL ¢ TeMIeparypoid. bpoyHoBckoe
IBIDKEHUE, TUPPy3us. Bzaumoodeiicmeue wacmuy
eeujecmea: NPUMANCeHue 1 OMmanKugaHue.

JHemoncmpavuu

1. HaGmoeHne OpoyHOBCKOTO JABUIKEHHUSL.

2.Habmonenue nuddysuu.

3.Habnwooenue  aenenui, 00BACHAIOUWUXCSL
NPUMSNCEHUEeM Ui OMMATKUBAHUEM YACMUY
sewecmaa.

Jlabopamopnbvie pabomut u onvimaol

1. Oyenxa ouamempa amoma memodom ps0os
(c ucnonvzoearnuem omoepaguii).

2.0neiTel 10 HAOIIOLECHUIO
pacuMpeHus ra3os.

3. OnbITEl 1O OOHApPY)KEHHIO JEUCTBHS CHII
MOJICKYJISIPHOTO TPHTSKCHHSL.

TCIIJIIOBOTO

HabGmonenue n 00bsicHeHHE TP TOMOIIIM TTeAarora OpOyHOBCKOTO JIBMKEHHUS U SIBICHUS AUPDY3UH.
IIpoBeneHne U OOBICHEHHE C OMOPOM Ha AITOPUTM, MPEABAPUTENLHO pa3oOpaHHBIA C MEIAaroromMm
OTIBITOB IO HAOJIIOJICHUIO TEIIOBOTO PACIIMPEHHMS Ta30B.

[IpoBeneHne u OOBSCHEHUE OMNBITOB C OIOPOH HAa AITOPUTM, MPEIBAPUTENBHO Pa3oOpaHHBIA C
TIE1aroToM 110 0OHAPY)KEHHIO CHII MOJICKYIISIPHOTO TPUTSKEHUS M OTTAIKUBAHHS.

ArperaTHble
COCTOSTHUS
BeulecTBa (2 )

ArperatHbie COCTOSHHS BEILIECTBA: CHIPOECHUE
2a308, JrcudKocmen u meépovix
(kpucmannuwecxkux) men. Bzaumocessv medncoy
CBOUCMEAMU  BEUeCE 6 DA3HBIX ACPE2AMHbIX
COCMOSIHUAX U UX — ATNOMHO-MOJIEKYIAPHbIM
cmpoeHuem. Ocobennocmu azpe2ammuix
COCMOsSIHUTL 800bL.

JHemoncmpavyuu

1. Habmronenue nuddysuu.

OnmcaHne 1O PYKOBOJICTBOM Temarora (C HCIOJB30BAHMEM IPOCTBIX MOJENIeH) OCHOBHBIX
pa3iIuuuil B CTPOCHUH ra30B, KUIKOCTEH U TBEPABIX Tel.

HavaneHble TpeACTaBICHUS O MaJOW CKUMAeMOCTH JKUIKOCTEH H TBEPABIX Tel, OOJBIION
C)KMMaeMOCTH ra30B.

OObsicHeHHe Ha 0a30BOM YPOBHE O] KOHTPOJIEM IIelarora o coXpaHeHuHn (Gopmbl TBEPIBIX TET U
TEKY4ECTH KHUIKOCTH.

Ha6HIOI[eHPIe 3a OIIbITaMH, JOKa3bIBalOIIMMHU, YTO B TBépI[OM COCTOSIHUH BOJbI YaCTHUIIbI HAXOJATCA
B CpPEIHEM HajbIlle APYT OT Apyra (IUIOTHOCTH MEHBIIIE), UM B KHUIKOM.

VYcraHoBNeHHE C OMNOpOM Ha OUAAKTUYECKMHM MaTepuan MpOCThIX B3aUMOCBS3EH MeXdy
0COOCHHOCTSIMH arperaTHBIX COCTOSHHHA BOZIBI M CYIIECTBOBAaHHEM BOJHBIX opranm3MoB (MC —
6uosnorus, reorpadus).

8 31ech M Janee NPUBOAUTCS PaCIIMPEHHBIH IIepeyeHb 1a00PaTOPHBIX pabOT M ONBITOB, U3 KOTOPOTO YYHUTEINb AENAeT BHIOOP 110 CBOEMY YCMOTPEHHIO U C YU4ETOM CIIMCKA SKCIIEPUMEHTAIBHBIX 3aJaHUH,

nperaraeMsix B pamkax OI'D mo usmke.
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Paznen 3. /Ipuxkenne u B3aumojeiicteue tes (21 4)

Mexanuyeckoe
nBuzkenue (3 4)

Mexanuueckoe JIBIDKeHHE. PaBHOMepHOe W
HepaBHOMepHoe nBHxkeHne. Ckopoctb. Cpeduss

CKOpOCMb  NPU  HEPABHOMEDHOM  OBUINCEHUU.
Pacuér mytu ¥ BpeMeHU ABU>KEHUS.
JHemoncmpavyuu
1. HaOmronenue MEXaHHMYECKOTO  ABMKEHUSA
Tena.
2. V3mepeHne  CKOpPOCTH  TPSIMOJIMHEHHOTO
JIBUKCHUS.
Jlabopamopnuvie pabomut u onvimaol
1. Onpenenenrie  CKOPOCTH  PaBHOMEPHOTO

JBIDKCHMST (IIapUKa B KHUAKOCTH, MOJEIH
ANIEKTPHUYECKOTO aBTOMOOMJIS U T. II.).

2. Ompenenenne cpemHei CKOPOCTH
CKOJIL)KEHMsI Opycka WM IIapuKa 1o
HAaKJIOHHOH IJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO ABMXKEHHS U ONPEACIECHUE €r0 MPU3HAKOB MOCIE MPEIBAPUTEIBHOIO
00CYXXIEHUS C TTEearOrOM.

Habmonenne HepaBHOMEPHOTO ABW)XEHHS M OTIPEICIICHUE €r0 OTIMYHMIA OT PABHOMEPHOTO JIBIKCHUS
HOCJIe TIPEBAPUTENILHOTO OOCYKICHUSI C TIearoroM.

Pemmenne THMOBBIX pacuéTHBIX 3amad B 1—2 HEHCTBHUS ¢ OMOpPOW Ha ANTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C IENaroroM Ha OIpeZeieHHe IyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JBYDKCHHUS.

AHaN3 IPY TIOMOIIH Te1arora rpaKoB 3aBUCHMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

HNuepuus, macca,
IJIOTHOCTD (4 1)

SBnenune HMHEPLUHU. 3axon uHepyuu.
Bzaumooeticmeue men xax npuuvuna usmeHenus
ckopocmu  osudcenus men. Macca kax mepa
unepmuocmu mena. IlnotHocts Bemecta. Cea3b
NIOMHOCNU C KOIUYECME8OM MOJeKVI 8 eOUuHuye
006véma sewecmaa.

Hemoncmpayuu

1. HaGmoeHre sSIBICHUS HHEPIIHH.

2. HabnroneHne W3MEHEHHWs] CKOPOCTH IIpU

B3aUMOJIEHICTBUH TeEII.
3. CpaBHEHHUE MACC 1O B3aMMO/ICHCTBHIO TEIL.

OOBsiCHCHHE TIPH TIOMOIM TEXHOJIOTHYECKOW KapThl W IEAarora W IPOTHO3HPOBAHHUC SBIICHUM,
0OYCIIOBJICHHBIX MHEPLHUEH, HapUMeEp: YTO NPOHMCXOMUT NPU TOPMOKEHHH WIIM PE3KOM MaHEBpe
aBTOMOOWIIS, TOYEeMY HEBO3MOKHO MIHOBEHHO IPEKPATUTh JBIKCHUE HA BEIOCHUIICIE HITH CAMOKATe
U T. I

Habmromenne u 0a30BBIl aHANMW3 OMBITOB TOA PYKOBOJICTBOM IIE€Narora, IE€MOHCTPHPYOIIIX
HU3MEHEHHE CKOPOCTH JIBHIKEHUS Tella B pe3yibTaTe JeHCTBUS Ha HETO APYTUX Te.

Pemenue TUMOBBIX pacdETHBIX 3a1ad B 1—2 NEHCTBUA C OMOPON HA alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MIEArOrOM Ha OIIPEIeNICHHE MacChl Tea, ero 00bEMa U IIIOTHOCTH.
HaGmonenve w 0a30BBbI aHaJ W3 OMBITOB IOJ PYKOBOJCTBOM TI€Narora, JI€MOHCTPUPYIOIINX
3aBHCHMOCTh U3MEHEHHUS CKOPOCTH TeJIa OT €ro MacChl IIPU B3aUMOJEHCTBUH Tel. V3MepeHue Macchl
Tela pa3InuHBIMH CIIOCOOaMH.

OmnpeneneHre COBMECTHO C IEAAaroroM IDIOTHOCTH Tejla B pPe3yabTaTe M3MEPEHHS €ro MacChl U
00BEMa.
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Cuna. Buapl cun
(14 )

Cuna Kak XapakTepHCTHKa
B3auMozeiicTBua Ten. Cuila ympyrocTd W 3aKOH
I'yka. HUsmepenue  cunvi c  nomowwio
Ounamomempa. SIBIeHHE TATOTEHHS M CHJA
Tsokectd. Cuna msscecmu Ha Opy2ux NiAHemax
(MC). Bec mena. Hesecomocms. CroxeHHe CHIL,
HaIlpaBJICHHbBIX 1o OJHOM MPSAIMOM.
PaBnopelictBytomas cun. Cuna mpenus. Tpenue
CKObtCeHUs U mpenue nokos. Tpenue 6 npupode
u mexnuxe (MC).

,Zlemom*mpauuu2
1. CnokeHne cwj, HampaBIEHHBIX IO OJHOW
IPSIMOM.

Jlabopamopnbvie pabomut u onvimel.

1. Onpenenenre MIOTHOCTU TBEPAOTO Tela.

2. OmBITBH, JEMOHCTPUPYIOIINE 3aBHCUMOCTB
pacTsbkeHust  (nedopmanuu) TPYKHUHBI  OT
TIPHJIOKCHHON CHIIBL.

3. OmBITH, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
CHIIBI TPEHHS CKOJBXCHHS OT Beca Tela U
Xapakrepa COIPUKACAIOIINXCS
TIOBEPXHOCTEH.

W3yueHne cOBMECTHO ¢ MEAAroroM B3aUMOAENCTBUS Kak MPUYMHBI U3MEHEHUs CKOPOCTH Teljla WU
ero aehopmarivu.

OnucaHue Ha HA4YaJIbHOM YPOBHE PEATbHBIX CUTYyalUi B3aUMOAEHCTBUS TNl C MOMOLIBIO MOJENEH, B
KOTOPBIX BBOJUTCS ITOHATUE U U300pKEHNE CHJIBL.

W3ydenne nox pyKoOBOACTBOM II€Aarora CHibl YOPYTrOCTH, 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO HIHYPa WIIH MIPYXHUHBI (C MOCTPOEHHEM rpaduka).

AHanu3 ¢ onopoil Ha AUJAKTUUYECKUM MaTepual Mol KOHTPOJIEM Ie1arora NpakTUUYeCKUX CUTyalui,
B KOTOPBIX HPOSBISIETCSI JEHCTBHE CHIIBI YIPYrocTH (YyHpyrocTb Msida, KPOCCOBOK, BETOK JepeBa
u ap.).

AHanmu3 ¢ onopod Ha JUIAaKTHYECKHI MaTepuall oA KOHTPOJIEM IeJarora CUTyaluil, CBI3aHHBIX C
SBJICHUEM TSATOTECHUSI.

[lonnmanne ¢ omopoll Ha CXEMbl IPH IOMOIIM II€Aarora OpOMTAIbHOTO MABIDKCHHS IUIAHET C
HCIIONIb30BAaHHUEM SBJICHUS TATOTEHUA U 3akoHa nHepimu (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBI0 AuHamoMmerpa. OO0CHOBaHUE 3TOTO crioco0a M3MEPEHHs MOoCie
MIOBTOPEHUS C MIEaroroM.

HaOntonenue sBIEHUSI HEBECOMOCTH.

HaOmonenue 3a sKcIiepUMEHTAIbHBIM MOJTYYEHHUEM INIPaBUIIA CIIOKEHHS CHJI, HAlPaBJICHHBIX BIOJIb
oiHOM npssMoi. OmpeniesieHue Mpy MOMOIIM TIeJjarora BeJIMYHNHBI paBHOCHCTBYIOIIECH CHIL.
H3ydenne mox pyKoBOACTBOM IIE€AArora CHUIJIbI TPEHUS CKOIbKEHHUS U CUIIBI TPEHUS MOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCHUMOCTH CHJIBI TPEHHS OT Beca Telsa
U CBOMCTB TPYLIUXCS TOBEPXHOCTEH.

Bba3oBblil aHanu3 ¢ onopoil Ha AUAAKTUYECKUH MaTepHall O]l KOHTPOJEM Iefarora NpakTHYeCKUX
CUTyallui, B KOTOPBIX HPOSIBISIETCS [OEHCTBHE CHIBI TPEHMS, HCIOIB3YIOTCS CIIOCOOBI €&
YMEHBIICHUSI WJIM YyBENWYEHHs (KaTaHWe Ha JIbDKaX, KOHBKaX, TOPMOXKCHHE aBTOMOOMII,
HCIOJIB30BaHKE TTOANTHITHUKOB, IIIABaHUE BOJHBIX KUBOTHHIX U JIp.) (MC — Gunosorus).

Pemenne THNOBBIX pacuéTHBIX 3a7ad B 1—2 NEHCTBUS C ONOPON Ha aNrOPUTM, MPEIBAPUTENBHO
pa3o0paHHBIil COBMECTHO C IENaroroM C HCIOJb30BaHUEeM (OpMys Ui pacdyéTa CHIIbI TSDKECTH,
CHIIBI YIIPYTOCTH, CHIIBI TPEHHUSL.

Pasnen 4. JlaBae

HHe TBEPABIX TeJI, JKUAKOCTeH 1 ra3os (21 u)

JaBsenue.
Iepenaua
JaBJICHUA
TBEPABIMU
TeJIaMH,
SKMJIKOCTSIMM U
razamu (3 4)

Hasnenue. CnocoObl ymeHvuleHust u y8eaudeHus.
oaesnenus. /lagnenue 2aza. 3aeucumocns
OdaeneHust 2aza om o0véma, memnepamypb.
Ilepeoaua oasnenus meépovimu meramu,
arcuokocmamu u eazamu. 3axou Ilackans.
Ineemamuueckue MawuHol.

,ZIerwhtcmpamm2

1. 3aBucumocCTh

TeMIepaTyphI.

JaBJICHUSA rasa oT

Ananu3 U 0OBsICHEHHE C ONOPOM Ha MUIAKTUYECKHI MaTepuall MMoJ KOHTPOJIEM Iearora OMbITOB U
MPAKTUYCCKUX CUTYAITH, B KOTOPBIX MPOSIBJICTCS CUJIA IaBJICHUS.

O6ocHOBaHUE C OMOPON HA TEXHOJIOTHUECKYIO KapTy IpPH MOMOIIH TeIarora croco00B yMEHbBIIECHUS
Y YBEIIMYCHHUS JTABIICHUS.

W3yyenue o1 pyKOBOJCTBOM IIeIarora 3aBHCHMOCTH JIABJICHUS ra3a OT 00bEMa 1 TEMIICPATYPBI.
W3yyenue moa pyKOBOJACTBOM IMenarora OCOOCHHOCTEH mepeaavn JaBieHUs] TBEPIBIMH TEIAMH,
KUAKOCTSIMHA ¥ razamu. OOOCHOBAHUE PE3YJILTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIICCTBA B
TBEPIOM, KUAKOM U Ta3000pa3HOM COCTOSIHUSIX MPEATI0KESHHBIME (OPMYITHPOBKAMH.

HabnromeHue 3a SKCIepUMEHTATBHBIM JJOKA3aTeIBCTBOM 3aKoHa [lackas.

38




2. Ilepenaua naBneHuUs KUIKOCTBIO U Fa30M.

Pemenue THUMOBBIX pacd€THBIX 3aady B 1—2 NEHCTBUS C OMOPOW Ha aNropuTM, MpPEIBapUTEIHHO
pa3o0paHHBI COBMECTHO C MIEAATOrOM Ha PacdéT IaBJICHUS TBEPAOTO Tea.

JlaBjaenue
SKUAKOCTH (5 1)

3aBUCHMOCTh  JIaBJICHHUS  JKHUJAKOCTH  OT
TJTyOHWHBI. T'uopocmamuueckuii napaooxc.
Coobwarowuecs  cocyobl. Tuopasnuyeckue
MeXaHu3Mbl.

,ZIeMOhtcmpalmu2

1. CooOmrarornuecst COCy b,
2. T'unpaBnuveckuii mpecc.

HccnenoBanne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy IOJ PYKOBOJACTBOM I€Aarora 3aBUCHMOCTU
JaBJICHUA ) KUAKOCTHU OT FJ'Iy6I/IHBI TIOTPYKEHUA U TNIOTHOCTH KHUJIKOCTH.

Habmonenue n HavanpHOE IIOHUMaHNE THAPOCTATHYECKOTO MapaioKca Ha OCHOBE 3aKoHa [lackas.
H3yyeHue cOBMECTHO C ME€AAaroroM COOOLIAIOINXCS COCYIOB.

Pewenue TUNOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUA C ONOPOM Ha alrOPUTM, NPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C I1€IarOroM Ha pacu€r JaBJICHHs )KUIKOCTH.

Habmonenue 3a 00bsCHEHHEM NPUHIMIA JICHCTBHA THAPABINUECKOTO Mpecca.

Anann3 u OOBSCHEHHME C ONOpOH Ha IUIAKTUYECKHH Marepuall TOJ KOHTPOJIEM IIeAarora
IIPAKTUYECKUX CUTYALMH, JEMOHCTPUPYIOUIUX IIPOSIBJICHUE JABJICHUS KMIKOCTH U 3akoHa [lackans,
HalpuMep NpOoLECcCOB B OpraHu3Me Npu rryookoBoaHoM HeIpsiHuM (MC — Ounosorus).

ATMocdepHoe
nasjenue (6 9)

AtMocdepa 3emnn 1 atMoc(hepHOE AaBJIECHHE.
Ipuyunvl cywecmseosanusi 030yWHOU 000IOYKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgheprozo oasneHusl. 3asucumocmeo
ammocgeprozo Oasnenus om  blcOmbl  HAO
yposuem  mopsa. Ilpubopwr  Ona  usmepenus
ammocgepHozo dasnenus.

Zlemoncmpauuu2

1. IposiBacHuE neiiCTBHUS aTMOC(HEPHOTO

JaBIICHUS.

Habmonenue 3a skcriepuMeHTaIbHBIM 00HAPY)KEHHEM aTMOC(EPHOTo JIaBICHNUS.

Ananu3 1 00bSCHEHHE C OMOPOH Ha AWAAKTHYECKUH MaTepHall MoJl KOHTPOJIEM Mearora OnbIToB U
MPAKTUYECKUX CUTYALMH, CBA3aHHBIX C ICHCTBUEM aTMOC(HEPHOTO JaBICHUSL.

Habmonenue 3a 00bsiCHEHUEM CyIIIECTBOBaHMsI aTMOcdephl Ha 3eMile 1 HEKOTOPBIX IUIaHEeTaX MK e€
OTCyTCTBHS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acTpOHOMHS).

bazoBoe mnoHMMaHWE NPUYMH H3MEHEHHUS! IUIOTHOCTH arMoc(epbl C BBICOTOH W 3aBUCHMOCTH
aTMOC(EpHOTo JIaBIEHUS OT BBICOTHI.

Pemenne THIIOBBIX pacyETHBIX 3a7a4 B |—2 NelCTBUS C ONMOPOH Ha alrOPUTM, MPEIBAPUTEIHHO
Pa300paHHBI COBMECTHO C IIEAroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

W3ydeHune noJi pyKOBOACTBOM II€/Iarora yCTpoucTBa GapoMeTpa-aHepoua.
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HeiicTBue
JKHJKOCTH W ra3a
HA NOrpPyKEHHOE
B HUX TeJIo (7 4)

eticmsue srcudkocmu u 2a3a Ha NO2PYHCEHHOE
6 Hux meno. BplTankuBaromas (apxumenoBa)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bozoyxonnasanue.

jlemohtcmpauuu2

1. 3aBUCHMOCTh BBITAIIKHBAIONICH CHJIBI OT
00béMa  MOTpPY)KEHHOW YacTH Teda U
IDIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO  BBITAJIKUBAIOIICH CHIIBI BECy

BBITECHEHHOH XKHUIKOCTH.

3. YcioBue miaBaHMsS TeN: IUIaBaHWE WM
MOTPY)KEHHE TEl B  3aBUCHMOCTH  OT
COOTHOILIEHUS MJIOTHOCTEH Tela U HKHUIKOCTU.

Jlabopamopnbvie pabomot u onvimel.

1. UccnenoBanne 3aBUCHMOCTH Beca Tella B
BOJIe OT 00BEMaA MOTPYKEHHOH B KHIKOCTb
JacTH Tena.

2. OnpeneneHue  BBITAIKHUBAIOIIEH
JIEACTBYIOIIEN Ha Teo,
JKUAKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOIICH
CHUJIBI, JIEHCTBYIONMEH HA TENO B XKHUIKOCTH,
OT Macchl Tea.

4. OnbITBl, IEMOHCTPHPYIOIINE 3aBUCHMOCTb
BBITAIKUBAIOUIEH CHUJIbI, JCWCTBYIOIIEH Ha
TEJNO B XKHUIKOCTH, OT 00BhEMa MOTPYKEHHOH
B JKMJIKOCTb YacTH Tejla U OT IJIOTHOCTH
KHUJKOCTH.

5. Koncrpynposanune apeoMeTpa I
KOHCTPYHPOBAHHE JIOAKH U OTpenesieHne e&
rpy3010IbEMHOCTH.

CHUIBI,
Morpy’x€HHOE B

Habmonenue 3a 3KcliepuMEHTAIBHBIM 00HApY)KEHHEM ACHCTBUS KHUIKOCTH M ra3a Ha MOrpyKEHHOE
B HHUX TCJIO.

OmnpeneneHne ¢ OMOpO Ha TEXHOJOTHMYECKYIO KapTy BBITAIKHBAIONICH CHIIBI, IEHCTBYrOmEH Ha
TeJNOo, NOTPYKEHHOE B KUIKOCTb.

Habmnronenue 3a mpoBeeHHEM B 00CYKICHNE COBMECTHO C MEIaroroM OIBITOB, JEMOHCTPHPYIOLTIX
3aBHCHMOCTh BBITAJIKHBAIOIICH CHIIBI, JCHCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMa MOTPY>KEHHOH
B XKHMAKOCTb YaCTH TCJ1a U OT IJIOTHOCTHU XKUAKOCTH.

HccnenoBanne mox pyKOBOJACTBOM II€[arora 3aBHCMMOCTH Beca Tella B BoJEe OT 00béMa
NOrPYKEHHOU B KUAKOCTb YaCTU TeJA.

Pewenue TUNOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBUA C ONMOPOM HA alNrOPUTM, NPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C I1EIaroroM Ha IpHMEHEHHEe 3aKOHa ApXHUMe/ia U YCIIOBHS TUIaBaHUs Tell.
KoHcTpynpoBanue nmpu NOMOIIM MEAArora apeoMeTpa MM KOHCTPYUPOBaHKE JIOJKU U OTIPEAEICHUE
€€ Ipy30I10bEMHOCTH.

Pazpnen 5.

Pabora u momHOCTh. JHeprus (12 u)

Paodora
1 MOIIHOCThH

B

Mexanmnueckas pabota. MOIIHOCTB

Habmromenne 3a SKCIepUMEHTAIBHBIM ONpPEICTICHHEM MEXaHWYIECKOH pabOTHl CHIIBI TSDKECTH TpU
MajJeHUu Tejda WU CWIbl TPEHUS MNpU PABHOMEPHOM I[E€PEMEILEHUH Tejla [0 TOPU30HTaIbLHOU
TIOBEPXHOCTH.

Habmronenue 3a neMOHCTpaImend pacuéra MOIIHOCTH, pa3BUBAEMOI TIPH MOIBEME TIO JISCTHHIIE.
Pemenue TUMOBBIX pacu€THBIX 3aja4 B 1—2 NEHCTBUA C OMOpPON HA alrOpuTM, MpeABaApUTEIHHO
pa3o0paHHBI COBMECTHO C MIENArOrOM Ha PacuéT MEXaHHIeCKOI pabOThl M MOIITHOCTH.
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IIpocreie
MeXaHu3MBbI (5 1)

IIpocteie MEXAHU3MBI: phlyar, 610K,
HaKJIOHHAsl IUIOCKOCTb. [lpaeuno pasHosecus
pviuaca.  Ilpumenenue npasuira  pagHogecus
pvluaea K O10Ky. «3010moe npasuioy Mexanuki.
KT MPOCTBIX MEXAHU3MOB. [IpocThie
MEXaHU3MBI B OBITY U TEXHUKE.

Hemoncmpayuu

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimaol

1.0npenenenne pabOTBI CHIIBI TPEHUS MpPHU
PaBHOMEPHOM JBUKEHUHN Tena o
TOPH30HTAIBHON TIOBEPXHOCTH.

2. UccnenoBanue yciaoBuil paBHOBECHS pblyara.

3. U3amepenne KIIJ| HakIOHHON IUIOCKOCTH

(37eKTpOHHAS IEMOHCTPAITHS).

HayanpHoe noHMMaHNEe BBIMIPBIILIA B CHJIE MIPOCTBIX MEXaHU3MOB Ha IPUMEpPE pbluara, 0JBUKHOIO
Y HETIOABIKHOTO OJOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanre COBMECTHO C MEJAroroM YCJIOBHS paBHOBECHSI phlyara.

OOHapyxeHHe O] PYKOBOACTBOM IIEAarora ¢ ONOpPOH Ha NUAAKTHYCCKAN Marephail CBOMCTB
MPOCTBIX MEXAaHH3MOB B PA3JIUYHBIX HHCTPYMEHTaX M MPUCHOCOOICHHUSIX, HCIIOJIb3YeMbIX B OBITY
U TEXHHKE, a TAKKe B KUBBIX opranniMax (MC — Ouonorus).

HabOnromenne 3a SKCHEPUMEHTANIBHBIM JIOKA3aTEIBCTBOM PAaBEHCTBA PA0OT MpPHU MPUMEHCHHU
MPOCTBIX MEXAHNU3MOB.

Omnpenenenue noja pykooacteoM mnegarora KI1/I HakiioHHOM MIocKocTH.

Pemenue TUMOBBIX pacdy€THBIX 3aja4y B 1—2 NEHCTBUA C OMOPON HA alrOpuUTM, MPEABAPUTEIHHO
pa300paHHBII COBMECTHO C IEAAaroroM Ha NMPUMEHCHHE MPaBHJIa PABHOBECHS phlYyara M Ha pacyér
KIII.

Mexannueckas
sneprus (4 4)

Mexanuueckass sHeprust. Kuunemuueckas u
nomenyuanvnas snepeus. Ilpespawenue 00Ho20
6U0d MeXAHUYecKoll SHepauu 6 Opyeoll. 3aKoH
COXpaHEHHMsI DHEPTHU B MEXaHHUKE.

JlabopaTopHbie paGoThI U ONBITHI.

1. zyuenue 3aKOHa COXpaHCHHS
MEXaHUYECKON SHEPIUU (97eKTpOHHAs
JEMOHCTPAITHS).

Habmonenune 3a sKcriepUMEHTAILHBIM OIPEETICHIEM H3MEHEHUS! KHHETHYEeCKON U MOTEeHINATIbHOM
SHEpPruH Tella MPH €ro CKaThIBaHUHU T10 HAKJIOHHOM IIOCKOCTH.

@opMynupoBaHHE COBMECTHO C IIEJaroroM Ha OCHOBE WCCICIOBAaHMS 3aKOHA COXPaHEHUS
MEXaHHYEeCKOU SHEepIuu.

[IpencTaBnenue mpy NOMOIIH MTEAArora rpaHUI] MPUMEHUMOCTH 3aKOHA COXPAHEHHS SHEPTHH.
Pemenne THNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHS C OMOPOH HA AITOPHUTM, MPEABAPUTEIHEHO
pa3o0paHHBIIl COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 u)

8 KJIACC (68 u)

TemaTH4ecKHii
0JIOK, TEMBI

OcHOBHOE coepKaHue

OcHoOBHBbIE BU/IbI IESITEILHOCTH Y4YALIUXCH
(Ha ypoBHe y4eOHBIX el CTBUII)

Pazneu 6. TenuioBble siBi1eHus (28 4)
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Ctpoenue
U CBOlicTBa
BemiecTBa (7 1)

OcHognole NON0HCEeHUs MOEKYIAPHO-
KUHemu4eckol meopuu CMpoeHus 8euecmsd.
Macca u paszmepor amomog u monexyn. Onvimei,
noomeepoicoaiowue  OCHOBHbIE non0dHCEeHUs
MONEKYIAPHO-KUHEMUYeCcKOU meopuu.

Monenu TBEPIOTO, KHIKOTO M ra3000pa3HOTro
COCTOSIHUM  BemectBa. Kpucmaniuueckue u
amopuvie mena. OOvicHeHUe CBOUCME 2d308,
Jlcuokocmell U meépovlx men  HA  OCHOBE
NOA0AHCEHUL MONEKYIAPHO-KUHEMUYeCKoU
meopuu. CMauuBaHUE U KANUIIAPHbLIE AGNEHUSL.
Tennosoe pacuupenue u cocamue.

,ZIerwhtcmpamm2

1. Habmronenue OpOyHOBCKOTO JABHYKCHUS.

2. Habmonenue muddy3um.

3. Habmogenue  siBiCHUM

KaIMMUISIPHBIX SIBIICHUI.

4. HabimoieHHe TEIJIOBOTO PACITUPEHHS TEIL.

5. I3MeHeHNne nMaBieHUs Ta3a IpHU W3MEHEHHUH

00BpEMa 1 HarpEeBaHUH WU OXJIAXKICHUH.

Jlabopamopnovie pabomot u onvimel.

1. OnbITEI O OOHAPYKEHHUIO JACHCTBUS CHIJI

CMadYuBaHUA u

MOJIEKYJIIPHOTO MIPUTSHKEHUAS (mmm
AIIEKTPOHHAS IEMOHCTPAIIHS).

2. OnpIThl 1O BBIPAIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM COJIM MJIM caxapa.

3. OmpIThl  TO  HAOMIOAEHHUIO  TEMJIOBOTO

pacuMpeHusl ra3oB, JKUAKOCTEH U TBEPABIX

TeI.

4. OnpenenieHue NaBJICHUS BO31yXa B OalIOHE
IITTpUIIA.

5. OnBITEL, JEMOHCTPHPYIOIINE 3aBHCUMOCTH
ABJICHUS BO3AyXa OT ero oO0bpéMa U
HATPEBAHMS WU OXJIAXKICHUS.

6. IIposepka 2unomeswi JUHEeUHoU
3ABUCUMOCTU OAUHBL CIMOLOUKA HCUOKOCTIU 8
mepmomempuyecKkol mpyoxe om
memnepamypbi.

Habmronenne u nHTEpHpeTanys COBMECTHO C TIEaroroM OIBITOB, CBHUACTEIBCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEUIECTBA: OMBITHI C PACTBOPEHUEM PA3INUYHBIX BEUIECTB B BOJIE.

Pewenue TUNOBBIX pacu€THBIX 3a1a4 B 1—2 NEHCTBUA C ONMOPON Ha alNrOPUTM, NMPEABAPUTEIBHO
pa300paHHBId COBMECTHO C MEIaroroM IO OICHUBAHUIO KOJMYECTBA AaTOMOB MM MOJICKYJ B
ennHAIE 00BbEMA BEIIECTBA.

[IpencraBneHre Mpu MOMOIIY MeAarora OPOYHOBCKOTO JBHKCHHUS, SBJICHUS TUGPY3UU U pa3THInit
MEKIy HUMH Ha OCHOBE I10JIO)KEHUH MOJIEKYJIIPHO-KUHETUUECKON TEOPUH CTPOEHUS BELIECTBA.
OOBsiCHEHHE TIPH IOMOIIM TIeIarora ¢ ONOPOi Ha AUJAKTHYCCKUA MaTepHal OCHOBHBIX Pa3IndIHid B
CTPOCHUHU Ta30B, >KUIKOCTEHM M TBEPABIX TEll C HCIOJb30BAHUEM IOJIOKEHUN MOJIEKYISIPHO-
KHMHETHUYECKON TEOPUU CTPOEHUS BEILIECTBA.

IIpoBenenue noj pykoBOACTBOM I€1arora OIbITOB 110 BHIPAIIMBAHMIO KPUCTAJIOB IOBAPEHHOM COJIN
WJIM caxapa.

[IpoBeneHrE COBMECTHO C MEAAroroM U 0ObSICHEHHE U3 MPEJIOKESHHOTO TIEPEYHsI BBIBOJIOB OIIBITOB,
JIEMOHCTPHUPYIOIIUX KallWIISPHBIE SIBJICHUS U ABJICHUE CMauUBaHUS.

OOBsicCHEHHE ¢ OMOpOMl Ha TEXHOJIOTHYECKY KapTy II0J PYKOBOJACTBOM IIEAarora poid
KalWUBIPHBIX SIBJICHUIH /IS TIOCTYIICHUS BOJIBI B opranusM pactenuit (MC — Ouosiorust).
HabmromeHne ompITOB 10 HAOIIOACHUIO TEIDIOBOTO PACIIMPEHHIS Ta30B, JKAIKOCTEH U TBEPABIX TEIl.
OOBsiCHEHHE C OMOPO HAa TEXHOJIOTUYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora COXpPaHCHUs
00BéMa TBEPABIX TEN, TEKYYEeCTH JKHUAKOCTH (B TOM YHCIE, Pa3sHHUIBI B TEKYy4eCTH IS Pa3sHBIX
KUAKOCTEN), TaBJICHU ras3a.

Habmronenune 3a mpoBeZeHNEM OIIBITOB, IEMOHCTPUPYIOIINX 3aBICHMOCTD JTAaBJICHHUS BO3AyXa OT €T0
00BEMa W HarpeBaHUS WM OXJAXKICHUSA, M MX OOBSICHEHHEC HAa OCHOBE AaTOMHO-MOJICKYISPHOTO
YUCHHUS.

AHanu3 npu MOMOIIM earora ¢ onopoM Ha AUJAKTUUYECKUA MaTepuan MPakTHUYECKUX CUTYyalui,
CBSI3aHHBIX CO CBOMCTBaMU Ia3oB, )KUAKOCTEH U TBEPABIX TEIL.
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TemioBbie
npoueccsl (21 4v)

Temneparypa. Ceasb  memnepamypvlt  co
CKOPOCMBIO MEN08020 OBUNCEHUA HACMUY.

Buyrpennsisi sHeprus. Cnocobvl  usmenenus:
GHYMpeHHell  dHepeuu: — menionepeoaida - u
cogepuienue pabomsi. Budei mennonepedaui:
MenIonpo8oOHOCMYb, KOHBEKYUSA, USTYYEeHUe.

Konuuectso TEIUIOTHL. VY nenvHas
TEIUNIOEMKOCTh ~ BCIECTBA.  Tennoobmen  u
mennogoe pasHogecue. YpasHeHue menio8020
bananca.

IInasnenue u omeepoesanue KpUCALIULECKUX
sewecms.  YnenbHas — TEIIOTa  ILIABJICHUSA.
Ilapoobpaszoseanue u wxonoencayus. Hcnapenue
MC). Kumnenue. VnenbHas TEIJIoTa
napooOpa3oBaHusl. 3a6UCUMOCHb MeMNepamypbl
KUneuust om ammocgeprozo dasnenusl.
Brasicnocmo 6o30yxa.

OHepruss  ToIIMBa.  YJeNbHas  TeIUIOoTa
CTOpaHUs.

Hpunyuner pabomvl mennogvix Osucameel.
Ky meniosozo
osucamens. Tennosvie Oeucamenu u 3awuma

okpyacaroupeti cpedwt (MC).
3axon coxpanenusi u npespaujeHus HepeuU 8
mennosvix npoyeccax (MC).
Hemoncmpayuu
1. [IpaBuia u3MepeHus: TEMIIEPATYPBI.
2. Buner Temonepenayn.
3. OxnaxkJieHue MpH COBEPIICHUH PabOTHI.
4, HarpeBanue TIpH COBEPIICHUH PaOOTHI
BHEITHIMH CHJIAMH.

5. CpaBHeHHE  TEIUIOEMKOCTEH  Pa3IMYIHBIX
BEIIIECTB.

6. HaGmopgenue kuneHusl.

7. HabnrozeHne TOCTOSIHCTBA — TEMIIEpPATyphI

MIPH TUTABJICHUU.

8. Moieny TEIIOBbIX ABUTATEIIEH.

Jlabopamopnuvie padomut u onvimel.

1. Ilposepka eunomeswl JUHEUHOU
3a68UCUMOCIU ONIUHBL CIONIOUKA HCUOKOCIU 8
mepmomempuyecKkol mpyoxe om

OOocHOBaHKME MO MOJTOTOBJIEHHOMY QJIIOPUTMY COBMECTHO C IIEJaroroM HpaBHJ H3MEpeHUs
TEMITIEPATYPHI.

CpaBHeHHE pa3JIMIHBIX CTIOCOOOB U3MEPEHUS 1 IIKaJl TEMIIEPATYPEI.

Habnronenue 3a npoBeIcHUEM OIBITOB, JEMOHCTPUPYIOIINX U3MEHEHNE BHYTPEHHEH 3HEPruy Tena B
pe3ynbTare TEIUIoNepeaadn 1 paboThl BHEITHUX CHII.

HaGmntonenue 3a nmpoBeieHUEM OIBITOB, OOCY)KACHUE MPAKTUYECKUX CUTYalUil, IeMOHCTPUPYIOLINX
Ppa3yndHbIE BUIBI TEIIONEpeayur: TEMIONPOBOIHOCTD, KOHBEKINIO, H3ITyUEHHE.

HccnenoBanue ¢ omopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ PYKOBOACTBOM IME€Aarora sBJICHUS
TEIII000MEHa MTPY CMEIIUBAHUY XOJIOJHOM U rOpsTIeii BOIBI.

HaOmonenne ycTaHOBIICHHS TEIUIOBOTO PABHOBECHS MEXKTy TOPSUEH U XOJIOAHOW BOIOM.
OmnpezesneHne Mpy MOMOIIH TeJarora KOJIM4YecTBa TEIUIOTHI, OJIy4eHHOTO BOJOH MPH TEIUI00OMEHE
C HarpeThIM METAJUIMYECKUM IIAINHAPOM.

OnpezeseHue o TabNUIEe YACTbHON TEITOEMKOCTH BEIIECTRA.

Pemenne THMOBBIX pacuéTHBIX 3amad B |—2 HEHCTBHUS ¢ OMOpPOW Ha aNTOPHUTM, MPEIBAPUTEIHHO
pa3oOpaHHBI COBMECTHO C IEaroroM, CBS3aHHBIX C BBIYMCICHHUEM KOJHMYECTBA TEIUIOTHI H
TEIIIOEMKOCTH TPH TETIIOOOMEHE.

AHanmu3 npu TOMOINY I€Aarora CUTyalUd NPaKTHYECKOTO HCIONb30BaHUS TEIUIOBBIX CBOWCTB
BEIIECTB W  MaTepHaloB, HANpUMEp B  IEIIX  OHEProcOCpPEekEHUs:  TEIUIOU3OJISIINS,
SHEprocOeperaoye KphIiy, TEPMOAKKYMYIISATOPHI U T. 1.

Habmnronenue sBieHui ncnapeHust 1 KOHJSHCAIHH.

Habmonenue 3a mccnenoBaHneM Ipoliecca HCIApEHUs! Pa3InIHbIX KUIKOCTEH.

OObsicHEHHE 110 aJITOPUTMY COBMECTHO C IEIaroroM sIBJIICHUI MCIIapeHUs] U KOHJICHCALlMM Ha OCHOBE
aTOMHO-MOJIEKYJISIPDHOTO YYEHUSI.

Habmonenue n o0bscHEeHNE Tpoliecca KUIICHNUS, B TOM YHCIIC 3aBUCHMOCTH TEMIIEPATyPhl KUIIEHHS
OT JaBIICHHUS.

Ornpenernenne 1o TabJIMIIE OTHOCUTEIHHOH BIXKHOCTH BO3-1yXa.

Habmnronenue nporecca miaBaeHus KPUCTALTMYECKOTO BEIIECTBa, HAIPUMeEp, JIbJa.

CpaBHeHHE MO TUIaHy NPH TIOMOIIM II€Aarora MpPOIIECCOB IUIABICHHUS KPUCTAIMYECKUX Tel
W pa3MsrdyeHus Ipy HarpeBaHUU aMOPQHBIX Tell.

Omnpenenenue 1o TabJIUIE yAETbHON TEIUIOTHI IUIABJICHHS JIbJA.

OObsicHeHHE TI0 cXeMe Tociie 00CYXK/ICHHS C TEeAaroroM SIBJICHUH IUIABJICHHUS W KPUCTAJUIN3AlUK Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YICHHUS.

Pemenne TUNOBBIX pacuéTHBIX 3a7ad B 1—2 AEHCTBUS C ONOPOH HA AITOPUTM, MPEABAPUTEIIHLHO
pa306paHHI:-II>i COBMCCTHO C IcaaroroM, cCBA3aHHBIX C BBIYHUCICHHUCM KOJIMYCCTBA TCIJIOTHI B
TMIpoIieccax TemyIonepeayur Py IIABJICHUH U KPUCTAJUTN3aINH, UCTIAPEHUN 1 KOHICHCAIIUH.

AHanu3 npu MOMOIUIM IeJarora ¢ ONOpod Ha AUIAKTUYECKUH MaTepuall CUTYaIHil MpaKkTHYECKOTO
MIPUMECHEHHS SIBICHWH TIIAaBICHUS W KPUCTAUIM3AIUK, HAIPUMEP, IOJYyIEHHE CBEPXUHUCTHIX
MaTepHUalloB, CoJIeBasl rpeika U ap.

AHanu3 pyu IOMOIIY Ieiarora paboTs! ¥ 00BACHEHHE IPUHIUIA ISHCTBHSI TETIOBOTO JIBUTATEINs.
Beruncnenue konm4ecTBa TEMIOTHI, BRIAEIAIOMIETOCS MPH CTOPAHUM PA3IMUYHBIX BHJOB TOIUIUBA, U
KIIJI nBurarens.
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memnepamypol.
2.Habmonenne W3MEHEHHUS BHYTPEHHCH
SHEPTHUU Tejla B pe3yibTaTe TEIUIONepeaadyn
1 pabOThl BHELIHUX CHIIL.
3. UccrnenoBanue sBICHHSA TEIDIOOOMEHA MpH
CMEIIMBAHUU XOJIOJAHOU U TOpsAYe BOJbL.

4. Onpeoenenue Koauwecmea meniomel,
NOAYYEHHO20 000U Npu MmenioodOMeHe ¢
HazpemuviM Memaniuyeckum YuIuHOPoM.

. UccrienoBanue mporiecca UCIIapeHusl.

. OnpenesiecHe OTHOCHUTENIBHOW  BJIAXKHOCTH
BO37yXa.

7. Onpedenenue yoenbHOU Meniomvl NAAGIEeHUs

ab0da.

o o1

OOcyXJileHne COBMECTHO C MENaroroM 3KOJIOTHYECKUX IOCIEICTBUI MCIIOIb30BAHMS JBHUIaTeIICH
BHYTPEHHETO CTOpPaHMs, TEIUIOBBIX U TUApo3iekTpocTaHnuil (MC — 3KOJI0THS, XUMHUS).

Paznes 7. DiiekTpuyeckne 1 MArHUTHBIE siBJIeHus (37 )

DyleKTpUYeCcKHe
3apsbl.
3apsiskeHHbBIE
Tesla U UX
B3anMMOoOJciCTBHE
(7 9)

Onexmpuzayus men. JIBa poja dMEKTPHUECKUX
3apsa0B. B3aumopeicTBue 3apsyKEHHBIX — TEl.
3axon Kynona (3asucumocmo cunel
83AUMOOCUCMBUSL 3APANCEHHBIX Mel O BETUYUHDbI
3aps1008 U pacCmMOHUSL MeHCOY TMeAMUL).

OnekTpudeckoe — mone.  Hanpsowcénnocmo
anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
oNeKmpuyeckux — noiei  (Ha  Ka4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Onemenmaphulil 2NIeKMPUYECKULL 3aps0.

Cmpoenue amoma. TIpOBOTHUKH U JUAIEKTPHKH.
3aKOH COXpaHEHUS IEKTPUICCKOTO 3apsija.
Hemoncmpayuu
1. DnexTpu3amys Tei.
2. lBa poja OJNEKTPUYECKHX 3apsoB H
B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
3. YcrpoiicTBO U IeficTBHE JIEKTPOCKOTIA.
4, DnexTpocTaTUiecKasi HHITYKITHS.
5. 3aKoH coxpaHEHHs IEKTPUUECKUX 3apsI0B.
Jlabopamopnbvie pabomot u onvimel.
1. OupITEI MO HAOIONEHUIO IICKTPHU3ALNH TEll
MHIYKIHUEH U IIPU COIIPUKOCHOBEHUM.

HaOmtonenue 3a IpOBEAEHHEM OTBITOB IO AIEKTPHU3ALUH TEI TP COMPUKOCHOBEHNH 1 MHAYKINEH.
HabGmtonenue u o0bSCHEHUE C ONOPOW HA JUIAKTUYECKHH MaTepraji B3auMOACHCTBUS OJTHOMMEHHO
1 Pa3HOMMEHHO 3apsKEHHBIX Tell.

OObsicHeHHe MTPH IOMOIIM 1€Aarora MpHHIMIIA JeHCTBHS 3JIEKTPOCKOMA.

OOBsiCHEHHE COBMECTHO C IIEaroroM SIBJICHUM DSJEKTPU3AIMM IPU CONPHUKOCHOBEHHH TENl H
MHAYKIHEN ¢ UCIOJIb30BAaHUEM 3HAHUN O HOCUTEISIX 2JEKTPHUECKUX 3apsi0B B BELIECTBE.
PacriozHaBanne u OOBSICHEHHE MO CXEME€ COBMECTHO C II€aroroM SBJICHUH 3JIEKTPU3aIlUU
B ITOBCEJHEBHOM KU3HH.

HaGmonenne u oObsiICHEHHE C OMOPOH Ha TEXHOJOTMYECKYIO KapTy OIBITOB, MIUTIOCTPHUPYIOLIMX
3aKOH COXPaHEHUS DIEKTPUIECKOTO 3apsaa.

HaOmtonienue onbITOB 1O MO/ICIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

HccnenoBanue 1oJ pyKOBOICTBOM IIENarora JIEMCTBUS DIEKTPHUYECKOTO IOJIA HA NPOBOJHUKU U
JUAIEKTPUKI
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IMocTosiHHbBII
3JIeKTpUYecKHuil
Tok (17 4)

DNeKTpHYecKHil TOK. Ycnosus cywecmeosanust
anekmpuyecko2o moxa. VICTOUHUKH NOCTOSHHOTO
TOKa. JIeHCTBUS IEKTPHYECKOTO TOKA (TEIIOBOE,
XUMMYECKOE, MAarHUTHOE). OneKmpuyecKuti mox
8 HCUOKOCIAX U 2A3aX.

Pabora W MOIIHOCTH 3JEKTPUYECKOTO TOKa.
3axon [Jowcoyna—Jlenya. Dnexmpuueckue yenu u
nompeoumenu 31eKMPUYecKo 3Hepeuu 8 Gulmy.
Onexrpuueckas nens. Cuiia Toka. DNeKTpUIECKOoe
HanpsokeHre.  CONpPOTHBJIEGHHE  IIPOBOJHHUKA.
Yoenvnoe conpomusnenue gewyecmsa. 3akon Oma

Uil ydacTka 1end. [locnemoBarenbHOE |
napajijieJibHoe COeIMHEHIE MIPOBOTHHUKOB.
Kopomxoe 3amvixanue.

,Zlemoncmpauuuz

1. TIpoBOAHUKH W AUDIEKTPUKH.

2. MonenupoBanue CHJIOBBIX JIMHUH

UIEKTPUUYECKOTO MOJIS.

. VICTOUHUKY IOCTOSTHHOTO TOKa.

. JleficTBUS AIIEKTPUYECKOTO TOKA.

. DIEKTPUIECKUH TOK B JKUIKOCTH.

. I'a30BBIi1 pa3pan.

. 3MepeHue cuiibl TOKa aMIepMeTPOM.

. I3MepeHne >IEeKTpUYIEeCKOTO HaNpsDKeHUS

BOJIbTMETPOM.

9. Peoctar i Mara3uH CONpOTHBICHHH.

Jlabopamopnbvie padbomut u onvimel.

1. HccnemoBanue ACWCTBHSI DJICKTPUUYECKOTO
T10JIS1 HA TTPOBOAHUKY U TU3JIEKTPUKH.

2. CoOopka 1 mpoBepKa padoThl MEKTPUUECKON
LIETH TOCTOSIHHOTO TOKA.

O ~NO Ol W

3. H3mepenue u peryimpoBaHUe CHIIBI TOKA.

4. Usmepenue u peryanpoBaHue
HaNpsKECHUs.

5. Hccnedosanue 3agucumocmu cuibl moka,
uoyujezo uepes pe3ucmop, om

CONPOMUBIEHUSL PE3UCMOPA U HANPSANCEHUSL.
6. Onwimbl, demoncmpupylouue 3a6UCUMOCHIb
INEKMPUHECKO20 conpomueienus
NPOBOOHUKA OM €20 OAUHbL, NIoWAoU

HabmromeHne pa3nuyHBIX BHIOB NEHCTBHS JIEKTPUYIECKOTO TOKAa M OOHApy)KEHHE COBMECTHO C
MeJaroroM 3TUX BUAOB JIEUCTBUS B TOBCEIHEBHOU KU3HU.

COopka 1Mo cxeMme U HCIBITaHKE 0] KOHTPOJIEM TIeIarora IeKTPHYSCKON IIeTH OCTOSHHOTO TOKA.
Habnronenue 3a eMOHCTpaIMeld H3MEpEHHsI CHITbI TOKA aMIIePMETPOM.

Habmnronenue 3a neMoHCTparel m3MepeHst AIEKTPUIECKOTO HAIPSKEHHS BOJIETMETPOM.
[IpoBencHre u OOBSICHEHWE TNPH TMOMOINU YYUTENS OIBITOB, JEMOHCTPHPYIONIMX 3aBUCHMOCTB
3IEKTPUYECKOTO CONPOTUBJIEHUS MPOBOAHHMKA OT €r0 JUIMHBI, IJIOLIAAM IOMEPEYHOI0 CEYEHUs U
Marepuaia.

Habnronenne 3a meMOHCTpaluell MCClIeoBaHHSA 3aBHCHUMOCTH CHJIBI TOKa, NMPOTEKAIOIIEro uepes
pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKEHUST HA PE3UCTOPE.

BbazoBble npeacTaBieHuss 0 NpaBuiax CIOKEHHS HANPSHKEHU IPU MOCIEA0BATENbHOM COEUHEHUN
JIBYX PE3UCTOPOB.

ba3zoBsie nmpencTaBieHus 0 MpaBUiiax Ui CUJIbl TOKA MPH MapajlieIbHOM COSTUHEHUH PE3UCTOPOB.
Habnromenne nmeMOHCTpamuM Megarora O CHTYalUsaX IOCIEeIOBATEIbHOTO M MapajieNbHOrO
COEJMHEHUS TPOBOIHUKOB B JJOMAIIHUX IEKTPUUECKUX CETSX.

Pemenue TUMOBBIX pacu€THBIX 3aja4y B 1—2 NEWCTBUA C OMOPON Ha alroput™, MpeaBapUTEIHHO
pa3o0paHHBII COBMECTHO C TMENIaroroM ¢ HCIONb30BaHWeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  COMNPOTHUBJIEHUS MPH IOCIENOBATEIbHOM U  NapajUyIeJIbHOM  COEIMHEHUU
TIPOBOIHUKOB.

OnpezeneHue ¢ ONMOPOH Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM Tiemarora padoThI
3IEKTPUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEZUCTOP.

Omnpenenenue ¢ OMOPOM HAa TEXHOJOTMYECKYIO KapTy IMOJ PYKOBOJCTBOM II€Aarora MOIIHOCTH
JIEKTPUYECKOTO TOKa, BBIIEIIAEMOM Ha pe3UCTOPE.
Habmronenue 3a rccieJoBaHUEM 3aBHCHMOCTH CHITBI TOKA Yepe3 JIAMITOUKY OT HalpsOKEHHS Ha HEel.
OmnpezneneHue C OMNOpoM Ha TEXHOJOTMYECKYI0 KapTy Moj pykoBoacTBoMm mnemarora KIIJ]
HarpeBaressl.

Habmonenue 3a uccnenoBanneM IpeoOpa3oBaHus SHEPTUH TP TI0IbEME I'Py3a 3JIEKTPOABUTATEIIEM.
OOBsiCHEHHE TIOCIIE PACCY)KIACHHS C IMEJaroroM M COCTaBIICHHE IUIaHA-KOHCIEKTa YCTPOWCTBA H
MIPUHIUIIA JCHCTBUS JOMAITHHUX IEKTPOHATPEBATCIILHBIX IPHOOPOB.

OO0mpsicHEeHHE TIOCTIe pacCyKACHUS C IEeJaroroM M COCTaBJICHHE TIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHMsI U IPUHLIMIIA AEWCTBUS [IJIaBKUX MPEAOXpaHUTENEH.

Pemenue TUMOBBIX pacdyE€THBIX 3a/ad B 1—2 NEHCTBUA C OMOpPON Ha alroputT™M, MpeABapUTEIHHO
pa300paHHBI COBMECTHO C TIEIATOTOM C HCIOJIb30BaHueM 3akoHa Jxoyns—JleHna.

Ha6nronenre BOZHUKHOBEHUS DJIEKTPUUECKOTO TOKA B KUKOCTH.
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10.

11.

12.

NONEPeuHO020 ceueHus u Mamepuad.
IIposepka npaguna CroxiceHus HanpaxtceHul
npu nocned08amenbHOM COeOUHeHUU O08YX
pe3ucmopos.

Ilposepka npasuna O cunbl MoKa npu
napannensHOM cOeOUHeHUU Pe3UCopos.
OnpeneneHre  pabOTBI  AIEKTPHYECKOTO
TOKa, UIYIIEro Yepe3 pe3nucTop.
OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIZICISIEMOW HA PE3UCTOPE.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa,
HAYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUS
Ha Hell.

Onpeoenenue KII/ nacpesamens.
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MarnurHbie
siBjieHus (6 4)

ITocrosinHbie MarHuThl. B3aumoeiicteue
MOCTOSIHHBIX MAarHUTOB. MazHumHoe noie.
Maznumnoe none 3emnu u e2o sHaveHue O
orcuzHu Ha 3emne. Onvim Spcmeoda. Maznummoe
noze anekmpuiecko2o moka. llpumenenue
2NeKMPOMASHUMOE 8 mexHuKe. [leticmeue
MASHUMHO20 NOJISL HA HPOBOOHUK C MOKOM.
Dnexmpoosueamenb NnoCMOAHHO20 MOKA.
HUcnonvzosanue snexmpoosucameneti 6
MeXHUYecKux yCmpoucmeax u Ha mpancnopme.
,Zlemoncmpauuuz

1. B3auMoeiicTBHE TOCTOSHHBIX MAarHUTOB.

2. MogennpoBaHue HEBO3MOXHOCTH
paslienieHus MoJICOB MarHUTAa.

3. MonenupoBanue MAarHUTHBIX
MOCTOSIHHBIX MAarHUTOB.

4. OmpIT Opcrena.

5. MarauTtHoe 1moJie ToKa. DIEKTPOMAarHuT.

6. JleficTBHE MArHUTHOTO TIOJISI HA TIPOBOIHUK C
TOKOM.

7. DNeKTPOABUTaTEINb TOCTOSHHOTO TOKA.

Jlabopamopnbvie pabomot u onvimel.

1.  HUccnenoBanue MarHUTHOTO
B3aUMOJICHCTBHUS IOCTOSTHHBIX MarHUTOB.

noJjen

2.  Usyyenue MarduTHOTO oJIse
IIOCTOSIHHBIX MAarHuToOB HpI/I ux O6’BCI[I/IH6HI/II/I nu
paseeHun.

3.  MHccnegosanue JEACTBUS

ANEKTPHUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
4.  OmubITH, JIEMOHCTPHPYIOIIHE
3aBUCHMOCThH CHJIBI B3aUMOJCHCTBUS KaTYIIKA
C TOKOM ¥ MarHuTa OT CHJbl TOKa W
HAIIPaBJICHHUS TOKA B KaTyIIIKe.

5. UW3yueHue ACUCTBHS MArHUTHOTO MOJIS
Ha TPOBOJIHHUK C TOKOM.

6.  Koucmpyuposanue u usyyenue pabomoi
INeKmpoogucamers.

7.  Wsmepenue KIIJ[ snekTpoaBurareabHOU
YCTaHOBKH.

I/ICCHGHOBaHI/Ie IO pyKOBOZACTBOM II€Jarora MarHuTHOTO BSaHMOHCﬁCTBHﬂ MNOCTOSAHHBIX MAarHuTOB.
N3yuenne ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJA PYKOBOACTBOM IE€AAarora MarHUTHOTO TOJA
MMOCTOSAHHBIX MArHUTOB IIPU UX OGBGIIHHGHI/II/I " pa3aciICHUM.

HaOmonenue 3a mpoBeaeHHEM OMBITOB 10 BU3YaTH3aIHNH MOJIS TOCTOSHHBIX MAarHUTOB.

I/I3y11eH14e oA pyKOBOJACTBOM H€aarora ssBJICHUSA HaMaroHn4dnuBaHUs BEIICCTBA.

HccnenoBanne COBMECTHO € TEAAroroM AEHCTBUS JIEKTPHUECKOTO TOKA HAa MATHUTHYIO CTPETIKY.
HaOntonienue 3a mpoBeNEHUEM OIBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHMOCTH CHIIBI B3aUMOJACHCTBUS
KaTyIIKN C TOKOM M MarHuTa OT CHJIBI M HAIIPaBJICHUS TOKA B KaTyIIIKeE.

AHanM3 TpH TIOMOIIM IeJlarora CUTYalldi INPAaKTHYECKOTO HPUMEHEHHUS BIIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBIIUICHHOCTH, MEIUIINHE).

Wzydyenne c omopoil Ha TEXHOJOTWYECKYIO KapTy II0Jl PYKOBOACTBOM Iefarora JeHCTBUS
MAar"dvuTHOIO IOJId Ha MPOBOAHUK C TOKOM.

W3zydenue ¢ omopoii Ha TUIAKTHYECKHH MaTepual JEHCTBHS 3JIEKTPOABUT ATENIS.

W3mepenune coBmectHO ¢ negarorom KIIJ[ anexkrpoaBuraTeabHON yCTaHOBKHU.

bazoBble mpeACTaBICHUS O Pa3NIUYHBIX NMPUMEHEHHUAX 3JIEKTPOABHIATENCH (TpPaHCIOPT, OBITOBBIC
yCTpOMCTBA U 1Ip.).
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DJIeKTPOMATHUT
Hasi HHAYKIHUSI
(4 9)

Onvimol Dapaoes. Aenenue
anexmpomazhumnoi unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul noxyYeHus

9neKmpuyeckou 3Hepeuu. ODIEKTPOCTAHIMK Ha
BO300HOBJISIEMBIX UCTOYHUKAX PHEPTUH.
Zlemohccmpauuu2
1. MccnenoBanue ABICHUS 3JIEKTPOMArHUTHOU
VHITYKIHH.
2. OnbiTe Dapajest.
3. 3aBUCHMOCTb HaIpaBJICHUs] MHAYKIIMOHHOTO
TOKa OT YCIOBHI €ro BOSHUKHOBEHUS.

4. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnbvie padomut u onvimel.

1. OmpITBI 1O  HWCCIEAOBAaHMIO  SBIICHUA
JIEKTPOMArHUTHOU WHTYKIUH:
UCCIICIOBAaHUE U3MEHEHUH 3HaueHus U
HaIpaBJICHNS HHAYKINOHHOTO TOKA.

HpOBCZ[eHI/Ie COBMECTHO C II€HaroroM OIIbITOB IIO HCCICAOBAHHIO SBJICHUA BHCKTpOMaFHHTHOﬁ
UHAYKIHU: UCCIICAOBAHUC W3MEHEHHM 3HAYECHUS U HanpasJICHUSA UHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTn4eckni OcHoOBHOE cofepkaHue OcHOBHBIC BH/BI 1eSITEILHOCTH YYaIUXCs
6,10k, TEMA (Ha ypoBHe y4eOHBIX AeiicTBUIi)
Pa3znen 8. Mexannueckue siBjienus (40 4)
Mexanunyeckoe Mexannueckoe aABMKeHHE. MarepuanbHas | AHaIN3 C TOMOIIBIO MEarora ¥ 00CYKICHUE PA3ITHMYHBIX IIPIMEPOB MEXaHUYECKOTO IBIKEHHUS.
ABHMKEHHE tTouka. Cucrema otcu€ra. OtHOcUTENbHOCTH | OOCYX/IEHHE COBMECTHO C IIEJaroroM I'paHull MPUMEHUMOCTH MOJIEIH «MaTepHaIbHast TOUKay.
U CIOCOOBI ero MEXaHUYECKOro  JABWXKeHHs.  PaBHomepHoe | OmmcaHue Tociie OOCY)KIEHHS C IeJaroroM MEXaHWYeCKOTO IBIKEHUS Pa3IMuHBIMH CIOCOOaMU
onucanus (10 4) | npsMonuHeiiHoe nBwxkeHue. Hepasnomeproe | (ypaBHeHHE, Tabnuna, Tpaduk).
npamonunelnoe  osudxcenue.  CpemHas — u | AHaIM3 TOJ PYKOBOACTBOM II€arora O KM3HEHHBIX CHUTyalldid, B KOTOPBIX IPOSBIACTCH
MZHOGEHHAs cKopocmy mena npu | OTHOCHUTEIBHOCTh MEXaHNYECKOTO JBMKCHHS.
HepAGHOMEPHOM OBUINCEHU. HaGmtonenue MexaHH4eCKOTo IBUKEHHS TeJla OTHOCHTENIFHO Pa3HbIX TeJl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHE TIyTeH U TPaeKTOPHH IBMKEHHUS C OMOPON HA TEXHOJOTHIECKYIO KapTy MO PYKOBOICTBOM
npaAMonuHeluHoe osudicenue. CBoboHOE | Ieiarora 0JHOTO M TOTO YK€ Tela OTHOCHTEIILHO Pa3HBIX TEJl OTCUETA.

nagenue. Onvimsi [ anunes.

Pagnomepnoe oOsudicenue no oxkpyscrocmu.
Ilepuoo u uwacmoma obpawenus. Jluneiinas u
yenogas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.

Hemoncmpayuu

1. HaOmoieHue MEXaHMYEeCKOTO JBHXKECHUS
TeJa OTHOCHUTENIEHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE  TyTed W TpaeKTOpHH
JIBIDKEHHST OJJHOTO W TOTO JKe Teja
OTHOCHTENBHO Pa3HbIX TeJl OTCUETA.

3. U3mepeHne  CKOpOCTM ¥ YCKOPEHUS
MPSIMOJIMHEITHOTO JTBIKEHUSI.

4. ViccnenoBanue
PaBHOYCKOPEHHOTO JBIKEHIUSL.

5. HaGmronenue JIBYDKCHUS
OKPY>KHOCTH.

6. HabmoneHne MeXaHWYECKUX — SBIICHHIA,
OPOUCXOMUIMX B CHUCTEME  OTCY€Ta
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKGHHUH  OTHOCHTEIIEHO
KaOmHeTa (QU3UKH.

IIPU3HAKOB

TCJ1a 1o

AHanmu3 ¢ IOMOIIBIO Iefarora TeKcTa ['anmnes 06 OTHOCUTENBHOCTH ABIKCHHUST, BBITOJTHEHHIE 3aJaHNH
IO TEKCTY (CMBICIIOBOC UTCHHUE).

IIpocreiime BbMUCICHUS MO 00pasily CpeAHedl CKOPOCTH CKOJBKEHHsS OpycKka WM JBUKCHUS
[IapuKa 10 HaKJIIOHHOW TUTOCKOCTH.

AHanuz 1 00CYKXJCHHE C OTIOPOI Ha TEXHOJOTHYECKYIO KapTy 10/ PYKOBOJACTBOM II€Aarora criocooos
MPHOMKEHHOTO OTIPEICIIEHNSI MTHOBEHHON CKOPOCTH.

Omnpenenenue Nocie pacCyXKIEHUS C IEIaroroM MO CXeMe CKOPOCTH PAaBHOMEPHOTO JIBMXKEHHUS
(1mrapuka B KHUIKOCTH, MOJIEIN AJIEKTPUIECKOTO aBTOMOOWIIS U T. T1.).

OmpeneneHne COBMECTHO C II€IAaroroM IIyTH, NMPOMICHHOTrO 3a JAHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJa 10 rpauKy 3aBUCMMOCTH MYTH PABHOMEPHOT'O JIBIXKEHHUS OT BPEMEHH.
HavanpHple mTpeacTaBiieHME O MNPUHOWNAX OCHCTBUS HPUOOPOB, HU3MEPSIOIINX
(ciumomeTpoB).

[pocTeiimme BRMUACICHUS TIO 00pa3ily IIYTH M CKOPOCTH ITIPH PAaBHOYCKOPEHHOM IPSIMOJMHEHHOM
JIBYDKCHUH TeJIa.

OmnpeneneHrne COBMECTHO C MEAAaroroM MPOHAEHHOTO IyTH W YCKOPEHUS OBIDKEHUS Tena 1Mo rpaduky
3aBHCHMOCTHU CKOPOCTH PABHOYCKOPEHHOTO MPSMOJIMHEIHOTO IBMKECHUS TeJa OT BPEMCHH.
OmnpeneneHrne ¢ MOMOIIBIO TI€Jarora YCKOPEHWS Tejla MpH PaBHOYCKOPEHHOM JABIDKCHHU IIO
HAKJIOHHOH TJIOCKOCTH.

W3mepenne mo cxeme MOCHE PACCYKJIEHHs C IeJaroroM MepHoja M 4acTOThl OOpalleHus Tena Io
OKPY)KHOCTH.

Omnpenenenne HaXOXKAEHHUS MOJ| PYKOBOJCTBOM Iearora CKOPOCTH PaBHOMEPHOTO JBM)KEHHS Teia
IO OKPY>KHOCTH.

CKOpPOCTh
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Jlabopamopnwvie pabomut u onvimel.

1. Koucmpyuposanue mpaxma 01s pazeona u
OanvbHeluie20 PABHOMEPHO20 — OBUNCEHUs
WAPUKA UTU MENENHCKU.

2. Ompenenenne cpemHei CKOpPOCTH
CKOJIb)KEHUs1  Opycka WM JBIDKSHUS
[IAPUKa 110 HAKIOHHOU TJIOCKOCTH.

3. Onpenenenue  ycKOpeHHs  Tefda  pHU
PaBHOYCKOPECHHOM JIBHKCHUN o
HAaKJIOHHOM IIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MYTH OT
BpEMeHH pH PaBHOYCKOPEHHOM
JIBHKCHUU 0€3 HauaJIbHOM CKOPOCTH.

5. Ilposepxa 2unomesul: ecau npu
DABHOYCKOPEHHOM 08udICeHUU oe3
HAUANbHOU CKOPOCMU NYyMu  OMHOCAMCS
Kak — pAa0  HeuémHulX  uuceur, Mo
coomeememeyiowue RPOMENCYMKU

BpPEMEHU 00UHAKOBWL.

Pemenne TUMOBBIX pacuy€THBIX 3agad B |—2 neicTBUSA ¢ OMOpPOM Ha aarOpUTM, MpPeIBapUTENIEHO
pa3oOpaHHBII COBMECTHO C TII€JaroroM Ha OIpeleNieHHe KHHEMAaTHYeCKHX XapaKTepPHCTUK
MEXaHHUYECKOT0 JBM>KEHUS Pa3IMYHbIX BUIOB.

PacriozHaBanue u npubIMKEHHOE ONKMCcaHue 1Mo 00pasiy rnocie 00CYKICHUS C MeIaroroM pasindHbIX
BHIOB MEXaHHUYECKOTO IBIDKCHHUS B IIPUPOJIE M TEXHUKE (Ha NMpHMepax CBOOOTHO MAamaroIlnX Ted,
JIBHDKEHUS! JKUBOTHBIX, HEOECHBIX T€JI, TPAHCIIOPTHBIX CPEJICTB U JIP.).

B3aumopeiictBue
Ted (20 v)

IlepBelii 3axkoH Helorona. Bropoii 3axkoH
Hetorona. Tperuii 3akon HerotoHna. [lpunyun
CYnepno3uyuu cuil.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPEHUS CKOTIbIICEHUSL, CUNA MPEHUS NOKOS,
opyaue 8u10bl MpeHus.

Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
TATOTEHHs. YCKOpPEHHE CBOOOJHOTO IafCHUS.
Jeuoicenue naanem eokpye Connya (MC).
Ilepsas xocmuueckas ckopocms. Hesecomocmo
u nepezpy3Ku.

PaBHOBecue MaTepuaNbHON TOYKH.
Abconromno  meépooe  meno.  Pasnosecue
meépooeo  mena ¢ 3aKPeniéHHOU  OCbHO
epaujenusi. MOMEHT cuitbl. Llenmp msscecmu.

Hemoncmpayuu

1. 3aBUCHMOCTh YCKOpEHHS Tela OT MAaccChl

Tena U ISHCTBYIOLIEH Ha HETO CUJIBI.

2. HabmogeHue  paBeHCTBa  CHII

B3aUMOJEUCTBUH TEIL.
3. 3meHeHne Beca Tena NIpU YCKOPEHHOM

npu

HabGmiozenue n o0CyKieHHEe COBMECTHO C I1€IarOrOM OIBITOB C JIBM)KEHHEM Tella MPH YMEHbIICHUH
BJIMSTHUS JPYTUX Tell, NPENATCTBYIOMINX IBIKCHHIO.

AHanM3 1O cxeMe MOCNe PacCy)KICHUsS C IeJaroroM TeKcTa [amuies ¢ OMUCaHHEM MBICIEHHOTO
9KCIIEPHMEHTa, OOOCHOBBIBAIOLIECIO 3aKOH WHEPLMH; BBHINOJHEHUE 33aJaHMI 10 TEKCTY (CMBICIOBOE
YTCHUE).

OOGcyxeHne 1oJ] pyKOBOJICTBOM II€/Iarora BO3MOXKHOCTH BBITIOTHEHHS 3aKOHA MHEPLIMU B Pa3IMYHBIX
cucTeMax oTcuéra.

Habnronenue u o0CY)KAEHHE COBMECTHO C IIEaroroM MEXaHHWYECKUX SBJICHHH, NMPOMCXOIALINX B
cucreMe otcuéra «Tenexxka» mpu €€ paBHO-MEPHOM U YCKOPCHHOM JBH)KCHHH OTHOCHTEIIBHO
KaOuHeTa QpU3NKH.

JlelicTBHS C BEKTOPaMH CHJI: BBIITOJIHEHNE 3aJaHUI 10 CJIOKEHUIO ¥ BEIYUTaHHIO BEKTOPOB.
HaGmiogenue 3a mpoBeieHHEM OIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTh YCKOPEHHS Tela OT
MIPUJIOKEHHON K HEMY CHJIBI M Macchl TeJa.

AHanuz 1 00bSICHEHHUE C OTTOPOH Ha TEXHOJIOTHUECKYIO KapTy 10/ PYKOBOJCTBOM II€arora siBJICHHUH C
HCIIOJIb30BaHKEM BTOpOro 3akoHa HproToHa.

Pemenue THIOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUsS C OMOPOH HA aNrOpUTM, MPEABAPUTENBHO
pa3o0paHHBI COBMECTHO C IENAaroroM C HCIOJIb30BAaHUEM BTOpOro 3akoHa HbroTOHa | mpaBmiia
CIIOYKECHHS CHIL

OmnpeneneHne COBMECTHO C MEaroroM >KECTKOCTH NPYKHUHBI.

AHaIM3 CHTyallWi ¢ ONMOPOil Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOACTBOM IIeNarora, B KOTODPBIX
HaOmoaoTest yrpyrue aedopmManny, 1 nX oObsSCHEHHE C UCIIOJIb30BaHUEM 3aKoHa ['yka.
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JIBIYKEHUU.
JlaGopaTopHbie padoThI U ONBITHI.
1. UccnenoBaHue 3aBUCUMOCTH CIUTBI TPEHUS

CKOJIB)XXCHHUA oT CHJIbI HOpMaJIbHOT'O
JABIICHUSL.
2. Onpenenenne  kod3pduULUEHTA  TPEHHUS
CKOJIBIKCHHSL.

3. OmpenencHue KECTKOCTU TPy IHEIL.

Pemenne TUMOBBIX pacu€THBIX 3agad B 1—2 neiicTBUSA ¢ OMOPOM Ha aaroOpUTM, MPeaBapUTENIEHO
pa300paHHBI COBMECTHO C I1€1arOroM C UCIIOJIb30BaHUEM 3aKoHa I'yka.

HccnenoBanue npy NOMOINU MeJarora 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBXKEHHS OT CUJIBI HOPMAJIBHOTO
nasieHusi. CoBMeCTHOE 00CyXKJICHUE PE3yIbTaTOB UCCIEIOBAHMS.

Omnpenenenue mMoJ1 KOHTPOJIEM IIE1arora ¢ ONOpoH Ha KOHCIEKT KO (UITNEHTa TPCHNS CKOJIBKEHHS.
H3MmepeHne ¢ MOMOIIBIO IeJarora CHJIbl TPEHHSI OKOSI.

Pewenue TUNoOBBIX pacu€THBIX 3a7ad B 1—2 neicTBUS ¢ OMOPOl Ha alrOpUTM, NPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C IIEIarOrOM C UCTIOJIb30BaHUEM (POPMYJIBI TSI CHITBI TPEHUSI CKOJIBKEHUSI.
AHannu3 mo cxeMme IMOocIe PacCyXICHHs IMefarora O JABWKEHWH TENl TONBKO MOJ JCHCTBHEM CHIIBI
TSOKECTH — cBOOOIHOTO TIa/ICHNSI.
OO0mBscHEHHE O] PYKOBOJICTBOM I1€1arora He3aBUCHUMOCTH YCKOPEHHSI CBOOOAHOTO MaJeHHUs OT MacChI
Tena.

OHeHKa COBMCCTHO C II€aaroromM BCJIMYHMHBI CHJIbI TATOTCHUA, }Z[@flCTByIOH.IGIZ MCXKAY ABYMs TCllaMH
(my1st pa3HBIX Macc).

AHanu3 c omopol Ha JUIAKTUYECKHH MaTepHal JBW)KEHHs HEOEeCHBIX Tesl 1MOJ JCHCTBHEM CHIIBI
TATOTEHUS (C UCTIOIB30BAHUEM JIOMOTHUTENBHBIX HCTOYHUKOB HH(OPMAILIUN).

Pemenne TuUMOBBIX pacu€THBIX 3agad B 1—2 neiicTBUS ¢ OMOPOM Ha aarOpUTM, MPEIBApUTENIBEHO
pa3o0paHHBI COBMECTHO C MENaroroM C UCIOJIb30BAHHEM 3aKOHA BCEMHPHOTO TATOTEHHS M (GOPMYIIBI
JUTSL pacdéTa CHITBI TSDKECTH.

HaGmtogenue u oOCyXJeHHE C TIOMOINBIO II€Jarora OIBITOB 10 M3MEHEHUIO Beca Tela
IIPY YCKOPEHHOM JBIKCHHUH.

AHanu3 ¢ IOMOUIBIO NeAarora ycjaoBUi BO3HUKHOBEHHS HEBECOMOCTH U IEPETrPy3KHU.

PemeHne THMOBBIX pacy€THRIX 3agad B |—2 MeicTBUSA C OMOpPOH Ha auropuTM, MpeaBapUTEIHEHO
pa3o0paHHBI COBMECTHO C ITEIar0roM Ha OIpeIeIiCHHE Beca Tella B Pa3JINUHbIX YCIOBHSX.

AHanu3 ¢ onopoi Ha TEXHOJIOTMUYECKYI0 KapTy IOJ PYKOBOJCTBOM Iefarora Cuj, AEHCTBYIOUIUX Ha
TEJI0, TIOKOSIIEECs Ha OTIope.

OmnpezesneHne ¢ MOMOIIBIO NEAarora IeHTpa TSHKECTH PA3INYHBIX TEll.
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3aKoHBI
COXpaHeHHs
(10 )

Umnynsc Tena. M3menenue  umnynca.
Hmnynec cunel. 3aKOH COXpPaHEHUS HMITYJIbCA.
PeaktuBHOe nemxenune (MC).

Mexanuueckas pabota 1 MouiHocTb. Pabora
CHII TSDKECTH, ynpyeocmu, mpenus. Cea3v
onepeuu u pabomul. IloTeHIMaNbHAs HEPrus
TeNna, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
Tlomenyuanonas sHepeus coicamou npy’iCUHbL.
Kunernueckas SHEprusl. Teopema o
KuHemuueckol 9Hepeuu. 3aKOH COXpaHEHHS
MEXaHUYECKOM 3HEPTUH.

Hemoncmpavuu
1. Tlepemaua ummynasca NMPH B3aUMOICHCTBHU

Tell.

2. TlpeoOpazoBaHus
B3aMMOJICHCTBHH TEIL.

3. CoxpaHeHHe HMIyIbCa IPH HEYNPYroM
B3aUMO/JICHCTBUU.

4. CoxpaHeHHE WMITylbca IpPH AOCOIIOTHO

YIPYTrOM B3aUMOJICHCTBUU.

Habmonenne peakTHBHOTO JIBHKEHHUSL.

6. CoxpaHeHHEe MEXaHMYECKOH SHEPruH IpH
CcBOOOIHOM ITaIEHAM.

7. CoxpaHeHHE MEXaHMYECKOH SHEPruH IpH
JBIDKEHUH TeNa MO ICHCTBUEM NPY>KHUHBL.

Jlabopamopnuvie padomut u onvimel.

1. Ompenenenue pabOTHl CHUJIBI TPEHHUS IPH
PaBHOMEPHOM  IBWKCHHM  Tela  TI0
TOPU30HTAIBHON TIOBEPXHOCTH.

2. Omnpenenenne pabOThI CUIIbI YIIPYTOCTH MIPH
noabEMe rpy3a C UCIIONb30BaHUEM
HETIOJBIDKHOTO U TTOABIXHOTO OJIOKOB.

3. H3ydenue 3akoHa COXpaHEHUS SHEPTUH.

OHEPIrun npu

o

HaGmonenue u o6cyx/ieHrne ¢ TIOMOIIIBIO [1€/1arora OIBITOB, AEMOHCTPUPYIOLIMX Mepeady UMITYJIbca
IIpU B3aMMOJICHCTBUU TeN, 3aKOH COXPAHEHHS HMITyJIbca MpHU aOCOIIOTHO YIPYrOM M HEYIPYrom
B3alMOJAEHUCTBHUHU TEIL

Habnronenue neMOHCTpaluy Iegarora CUTyaluil B OKpyKaromei KHU3HH ¢ UCIOJIb30BAHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Pacno3naBanue ¢ omopoil Ha TEXHOJOTHMUYECKYI0 KapTy IOJ] PYKOBOJICTBOM IIe€Aarora SBJICHUS
PEaKTHBHOTO IBMKEHUS B npupoe u Texauke (MC — Ouororus).

[IpuMeHeHrEe COBMECTHO C MEAAaroroM 3aKOHA COXPAaHEHMA HMILyJdbca AN pacuéra pe3yabTaToB
B3aUMOZEHCTBUS TeNl (Ha TpUMeEpax HEYNPyroro B3aWMOJCHCTBHSA, YIPYTOro IEHTPAIbHOTO
B3aNMO-/ICHCTBHS ABYX OAWHAKOBBIX TEJl, OJTHO M3 KOTOPBIX HETIOI-BHYKHO).

PerieHne THIOBBIX pacyCTHBIX 334ad B 2—3 MCHCTBUSA C OMOPOM Ha aarOpUTM, MPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C ITE€IarOrOM C HCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS HMITYIIbCA.
Omnpenenenue ¢ OMOPON Ha JAUAAKTHYECKUIT MaTeprai paboThl CHIIBI YIIPYTOCTH MPH MOAbEME rpy3a
C MCTOJIB30BaHUEM HETIOJBIKHOTO U MOJBIKHOTO OJIOKOB.

H3MmepeHne COBMECTHO € MeJaroroM MOITHOCTH.

H3MepeHne ¢ MOMOIIBIO IIearora MOTCHINAIBHOW SHEPTUH YIIPYTro Ae(hOpMUPOBAHHOMN MPY)KUHBI.
W3MepeHne COBMECTHO € MeJaroroM KHHETHYECKON 3HEPrUuy Tella M0 ATHHE TOPMO3HOIO IMyTH.
HaGHIOI[eHI/Ie 3a DOKCIICPUMCHTAJIbHBIM CpPaBHCHUCM HW3MCHCHUSA HOTGHHI/I&J’IBHOI‘/‘I M KHHETUYECKOM
SHEPIuil TeJa NpH JBHKEHUH [0 HAKIIOHHOM MIIOCKOCTH.

Habnronenue 3a 3KcriepUMMEHTAIBHON NMPOBEPKOI 3aKOHA COXpPAHEHUS MEXaHMYECKOW SHEpPrUU IpU
CBOOOIHOM TTaICHHH.

IIpumeHeHre Ha HayaJgbHOM YPOBHE, C ONOPOM Ha JUIAKTHUECKUH MaTepuas 3aKOHa COXPaHEHUS
MEXaHMUYECKOM 3HEPIUM [UIsl pacu€ra NOTEHUUAIbHON U KHHETUYECKON SHEPIUid Tena.

Pemenne TUMOBBIX pacy€THBIX 3agad B 1—2 nelcTBUS ¢ OMOPOM Ha aarOpUTM, MPEABApUTEIBEHO
pa3oOpaHHBIf COBMECTHO C MEJAaroroM C HCIIOJIB30BAaHMEM 3aKOHA COXPAaHEHHUS MEXaHHYecKOil
SHEPIHU.
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Pa3nen 9. Mexannyeckue Koj1e6aHusi M BOJIHBI (15 4)

Mexannyeckue
KoJieoanus (7 4)

KomebarenpHoe JIBIKEHHE. OcCHOBHEBIE
XapaKTePUCTUKH KOJICOAHUH: TIEPHOJ], YacTOTa,
aMIuTUTYAa. Mamemamudeckuil u npysICuHHbIl

masmuuky.  Ilpespawgenue  smepeuu  npu
KoIeOamenbHOM OBUNCEHULU.
3aryxaromue KoieOaHWs. BBIHYXICHHBIC
KoJiebanus. Pe3onanc.
,ZIeMOhtcmpauuu2
1. HaOmronenne  xosiebanuii  Ten  IOJ
NEMCTBUEM  CHJIBI  TSDKECTH M CHJIBI
YIPYroCTH.

2. Habmonenue xosie0aHuil Tpy3a Ha HUTH U
HAa TIpYXHUHE.

3. HaGmronenue BBIHYXKJICHHBIX KOJIEOaHUH U
pe3oHaHca.

Jlabopamopnbvie pabomut u onvimel.

1. OmpepeneHne  4acTOThl W TEpHOAA
KoJIeOaHUH MaTeMaTHYEeCKOI0 MasTHHKA.

2. OnpeneneHnne  4YacToThl W HepHOjA
KoJeOaHUH TPYKHHHOTO MAasTHHKA (WA
AJNIEKTPOHHAS IEMOHCTpAIIs).

3. UccrenoBanue  3aBUCHMOCTH  IIEpHOJA
KoJIeOaHUH TIO/IBEIIEHHOTO K HHUTH Tpy3a
OT JUTMHBI HATH.

4. VccnenoBaHne  3aBHCUMOCTH  IIEpHOJA
Koe0aHWH TPYKHHHOTO MAasTHHKAa OT
MAacChI rpy3a (mm AIIEKTPOHHAs
JIEMOHCTpAITH).

5. [IpoBepka  HE3aBHCHMOCTH neproa
KoJIeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH,
OT MaccHI Irpys3a.

6. OnBITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTh

nepruoaa KoJieOaHui MPYKAHHOTO
MasiTHHKa OT MAacChl rpy3a M JKECTKOCTH
MPYKHUHBI.

7. Usmepenue YCKOpEHHS CcBOOOIHOIO
nageHus (nmm ANIEKTPOHHAS
JIEMOHCTpAITHS).

Habnronenne koneGaHui O NEHCTBHEM CHII TSDKECTH M YIPYrOCTH W OOHApy)KEHHE IPH ITOMOIIH
rearora moJoOHBIX KOJICOaHUH B OKPYKAIOIIIEM MUPE.

AHanmM3 COBMECTHO C TielaroroM KojiebaHW rpy3a Ha HUTH W Ha npyxkuHe. OmpeneneHue o
AITOPUTMY YaCTOTHI KOJICOAHUH MaTEeMaTHYCCKOTO U MPY>KUHHOTO MasTHUKOB.

HabGmtonenue n o0bsiCHEHHE C IOMOILBIO TIejarora siBJIICHHsI Pe30HaHca.

HccrmenoBanue ¢ omopoil Ha alrOpUTM, MPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C IIEarorom,
3aBHCHMOCTH MEPHOIa KOJIeOaHHU MOABEIICHHOTO K HUTH TPy3a OT JJIHMHBI HUTH.

IIpoBepka ¢ omopoll Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOACTBOM II€farora HE3aBHCHMOCTH
meproia KoJicOaHuit rpy3a, OIBEIICHHOTO K JICHTE, OT MacChI TPy3a.

Habnronenune u o6cyxaeHne Mo pyKOBOJACTBOM IeIarora ONbITOB, JEMOHCTPHPYIOIINX 3aBUCHMOCTh
Ieproia KoJicOaHUH MPYKUHHOTO MasiTHUKA OT MAacChl IPy3a U )KECTKOCTH MPYKHUHEI.

[IpumeHeHne ¢ TOMOLIBIO IEAATOra MaTEMATUYECKOTO U IPY>KMHHOI'O MasiTHUKOB B KaU€CTBE MOJIENEH
JUTSL OTIMCaHUS KOJICOAHUH B OKpYKaIOIIeM MHpE.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS ¢ OMOPOl Ha alTOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEJaroroM, CBSI3aHHBIX C BBEIYMCIICHHEM HITH OIICHKOH 9acTOTHI (TIeproaa)
KoJieOaHui
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MexaHnnveckne
BOJIHBI. 3BYK
(89

Mexanuyeckue BOJIHBI. CaolicTBa
MEXaHWUYECKHUX BOJIH. IlpodonvHule u
nonepeunvle 80HbL. [[MUHA GONHBL U CKOPOCHIb
eé pacnpocmpanenus. Mexanuueckue onHbl 8
meépdom merne, ceticmuyeckue eonnst (MC).

3ByK. [pomrocms 38yka u evicoma MoOHA.
Ompaosicenue 38yka. Ungppazeyk u yiompassyx.

Hemoncmpauyuu
1. Pacnpoctpanenue

MOTIEPEYHBIX BOJIH.
2. HabmiomeHne 3aBHCHIMOCTH BBICOTHI 3BYyKa
OT YaCTOTHI.
3. AKyCTHYeCKHUi#l pe30HaHC.

MPOAOJIBHBIX u

OOHapy)XeHHe ¥ aHaJIM3 C TIOMOILBIO M1e1arora BOJHOBBIX SIBJICHUN B OKPYXKaOLIeM MHpE.
HaOnroneHue COBMECTHO € MENaroroM paclpOCTPaHEHUs INPOJAOJIBHBIX M IONEPeYHBIX BOJIH (Ha
MOJIeNIN) ¥ 0OHApY)KEHHE aHAIOTMYHBIX BUJOB BOJIH B IIPHPOJIE (3BYK, BOJISHBIE BOJIHBI).

Brrancienne B 1—2 nelicTBUS C OMOPOIl HAa aITOPUTM, MPEIBAPUTENBHO Pa300paHHBIN COBMECTHO C
TIe1aroroM JUTHHBI BOJIHBI M CKOPOCTHU PaclipoCTPaHEeHUs! 3BYKOBBIX BOJIH.

HaOnronenue 3a SKCHEPUMEHTANBHBIM OINPEACNICHUEM TPaHHL[ YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHH.

Ha6J'HO}IeHHe 3aBUCHUMOCTHU BBICOTHI 3BYKAa OT 4aCTOTBI (B TOM YHUCJIC C UCTIOJIb30BAHUEM MY3bIKAJIbHBIX
HHCTPYMEHTOB).

HaGmonenue n o0bsicHEeHHE C IOMOILIBIO TI€Iarora siBJICHNs] aKyCTHYECKOTO Pe30-HaHca.

YTeHne COBMECTHO C IIEAaroroM OPUrHHAIBHOTO TEKCTa, MOCBSLIEHHOTO HCIIOIb30BAHHIO 3BYKA (MIIH
yAbTPa3BYKa) B TEXHUKE (DXOJIOKALMS, YABTPa3BYK B MEAWIMHE U JIp.); BBINIOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHHUE)

Pazgen 10. Di1ieKTpOMAarHMTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEeKTPOMATrHUT
Hoe 1oJ1e

U 2JIEKTPOMArHu
THBIE BOJIHBI

(8w

ToJe.
BOJIHBI. Ceoticmsa
INEKMPOMASHUMHBIX 80JIH. Hlkana
9NEeKMpoMaAcHUMHLIX ~ 6807H.  Hcnonv3osanue
NEKMPOMASHUMHBIX 80IH OJisL COMOBOU C8A3U.
DJeKTpOMarHuTHas pUpoJIa cBeTa.
CkopocTtsb cBeTa. BonmHOBEIE cBOiCTBA CBeETA.
,Zlemoucmpamm2
1. CpoiicTBa /1€KTPOMarHUTHBIX BOJIH.
2. BonHOBEBIE CBOMICTBA CBETA.
Jlabopamopnbvie padbomut u onvimel.
1.M3ydyenne CBOWCTB  3JIEKTPOMAarHUTHBIX
BOJJH C  IIOMOIIBIO  MOOWIIBHOTO
TenedoHa.

DIEKTPOMAarHATHOE
DneKTpOMarHuTHbIE

ITocTpoenne MpOCTHIX pacCyXKACHUH Ha OCHOBE IOATOTOBICHHBIX BBIPAXKCHHUH, 0OOCHOBBIBAIOIINX
B3aMMOCBSI3b DJIEKTPUUECKOTO U MATHUTHOTO TOJIEH.

HaOmonenue 3a 3KCeprMMEHTAIBHBIM H3YUYCHHEM CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE C
MTOMOIIIBIO MOOMIIBHOTO TeNE(OHA).

AHanM3 ¢ MOMOIIBIO NTE1arora PEHTTeHOBCKUX CHIMKOB YEJIOBEYECKOT0 OPraHu3Ma.

AHamu3 COBMECTHO C IIE€JaroroM TEKCTOB, ONUCHIBAIOIIMX MPOSABICHHUSA DIEKTPOMATHUTHOTO
M3IYYECHUS B IPUPOJIE: )KUBbIE OPTaHU3MBI, H3ITydeHUS HEOECHBIX Tell (CMBICTIOBOE YTCHHUE).
PacriozHaBaHue u aHAIN3 Pa3JIMYHBIX IPUMEHEHHH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE C OIIOPOH Ha
TEXHOJIOTHYECKYIO KapTy O] pyKOBOJCTBOM IIe/larora.

Pemmenne THIOBBIX pacy€THRIX 3amad B |—2 MeWcTBUSA ¢ OMOpPOH Ha auropuTM, MPeIBapUTEIHEHO
pa3o0paHHBIN COBMECTHO C TEaroroM C UCIIOJIb30BaHKEM (HOPMYJI IS CKOPOCTH 3JIEKTPOMarHUTHBIX
BOJIH, AJIMHBI BOJHBI ¥ YaCTOTHI CBETA.
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Paznea 11. CBetoBble siBiaenus (15 1)

3aKOHBI
pacnpocTpaHeHn
1 cBeTa (6 4)

JlygeBas Mopnens cBeta. VICTOYHHMKH CBeTa.
lpamonunetinoe  pacnpocmpanenue  ceéema.
3ammenus Connya u Jlynvt. OTpakeHue CBETA.
ITnockoe 3epkano. 3akon ompadicenus ceema.
[Ipenomnenue ceera. 3aKOH IMPETOMIICHUS
cBeta. [lonHoe sHympennee ompaicenue ceema.
Hcnonvzosanue nonnozo éHympennezo
ompasicenus 8 ONMUYECKUX C8eMo800aXx.

Zlemohccmpauuu2

1. IIpsiMonuHeiHOE pacTIpoCTpaHEHUE CBETA.

2. OTpaskeHHe CBETA.

3. [Monyuenne wn300pakeHUE B TUIOCKOM,
BOTHYTOM H BBIITYKJIOM 3€pKajax.

4. Tlpenomiienne cBera.

5. OnTu4eckuii CBETOBO.

Jlabopamopnwvie padomut u onvimel.

1. UccnenoBanue 3aBHCHMOCTH yria
OTPaKCHUS] CBETOBOTO JIyda OT yIJya
MaJCHUs.

2. N3yyeHne XapakTEpUCTHK H300paskeHUS
IpeaMeTa B INIOCKOM 3epKale.

3. Uccnenoanue 3aBUCHMOCTH yria
MIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJa
MaJICHNS Ha TPAHHUIIE «BO3yX—CTEKIIO.

HaGmronene OMBITOB, JIEMOHCTPUPYIOIIMX SBJICHHE MPSIMOJIMHEWHOTO pPaclpoCTpaHEHHUsI CBeTa
(BO3HHKHOBEHHE TCHHU W MOJYTCHH), W WX HHTCPIPETAIHS C HUCIIOJBE30BAHHEM IOHATHS CBETOBOTO
JIy4a.

OOBsiCHEHHE W MOJCTHPOBAHUE TIOCIE PACCYXKICHHUS C IEJaroroM Mo CXeMe COJIHEYHOTO U JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoi Ha TEXHOJOTMYECKYIO KapTy M0J] pyKOBOJCTBOM I€1arora 3aBUCUMOCTH yriia
OTpaX€HUsS CBETOBOTO JIy4da OT YIJIa MaJICHHUs.

W3yueHne ¢ OMOIIBIO TIearora CBOHCTB N300payKeH s B TUIOCKOM 3epKalie.

Habnronenne u 0OBSICHEHHE COBMECTHO C TIENAaroroM OTMBITOB IO MOJIYYCHHIO H300paKCHUU B
BOTHYTOM M BBINYKJIOM 3epkaniaXx. HaOmioneHue u o0bsCHEHUE TIOCTE PACCYKACHUS C MEJaroroM 1o
CXEME OMBITOB IO MPEJOMJIEHUIO CBETA HAa TPAHMIIE PA3JIUYHBIX CPEM, B TOM YHUCIIE OMBITOB C TOJHBIM
BHYTPEHHUM OTPaKEHUEM.

HccnenoBanue mnoa pykOBOACTBOM II€arora 3aBUCUMOCTH YIJla TPEJIOMIIEHHMS OT YIjla MaaeHUs
CBETOBOTO JIy4ya Ha TPaHULE «BO3LyX—CTEKIIO».

Pacrio3HaBaHue ¢ MOMOLIBIO IIEAArora SIBJIEHUM OTPa)KEHUS M INPEJIOMIICHHS CBETa B IIOBCEIHEBHOM
KU3HU. AHAITU3 1 OOBSICHEHHUE COBMECTHO C ITEJJarOTOM SIBJIICHUS] ONTHYSCKOTO MHPaXKa.

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS C OMOPOM Ha alTOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIArOTOM C UCIIOJIF30BAaHHEM 3aKOHOB OTPAXKCHHS U TIPEIIOMIICHHS CBETA.

JInH3bI
U ONTHYeCcKHe
npuoopsl (6 4)

Jlmmza. Xon myueit B mmH3e. Onmuueckas

cucmema  ¢omoannapama,  MUKPOCKONA U
meneckona (MC). [Ina3z «ax onmuueckas
cucmema. Bauzopyrocme u 0anbHO30PKOCHb.
ﬂemom‘mpauuu2

1. Xon mydeit B coOuparomeii JImH3e.

2. Xopn jty4eit B paccenBarolIeit JIMH3E.

3. Ilonydenne wH300paKEHUH C IIOMOIIBIO
JIMH3.

4. Tlpuniun NeWCTBUS
MHUKPOCKOTIA M TEJIECKOTIA.

5. Mopens ria3za.

¢doroamnmapara,

[losygeHne moa KOHTPOJEM Iefarora M300paKeHWH C MOMOIIBI0 COOMpPAONmIe M pacCeHBArOIIEH
JUH3.

OmnpeneneHue ¢ ONOpPoOl Ha AIrOpuT™M pa3pabOTAaHHOTO COBMECTHO C IeJaroroM (okycHOro
PacCTOSHHS ¥ ONTHYECKON CHITBI COOMpArOIIeii TNH3HI.

AHamn3 COBMECTHO C neaaroroMm yCTpOﬁCTBa u nOpuHOUIIa }IeﬁCTBHH HEKOTOPBIX ONTUYCCKUX
mpubopoB: (oToammapara, MUKpockora, Teiaeckona (MC — OHOJIOTHSL, aCTPOHOMHUS).

AHanu3 ¢ 0nopoii Ha TEXHOJIOTUYECKYIO KapTy 110/ PYKOBOJICTBOM IIe/larora siBJICHUH OJIM30PpyKOCTH U
JTATBHO30PKOCTH, TPUHITKTIA AeHcTBUA 09koB (MC — Guomnorus).
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Jlabopamopnbvie padomot u onvimel.

1. [TonyueHne wu300pakeHU C ITOMOIIBIO
COOUPAFOIIICH JTMH3BI.

2. Ompezenenrie (OKYCHOTO PpACCTOSHUSI
ONTHYECKOH CHJIBI CcOOMparoIeil JIMH3BI
(M| DTIEKTPOHHAS IEMOHCTPAIHS).

Paznoskenne
0eJioro ceera
B crekTp (3 v)

Paznooicenue 6enoco ceema 6 cnexkmp.
Onvimvr Hotomona. Cnooicenue cnexmpanbHuix
yeemos. [Jucnepcus ceema.
,Zlemoncmpauuuz
1. PaznoxeHue 6enoro cBeta B CIEKTD.
2. ITomyyenune Oeyoro cBera MPH CIOKEHUH
CBETa pa3HbIX I[BETOB.

Jlabopamopnsie pabomol u onvimol.

1. OnbITHl MO pasioxeHHto Oenoro ceera B
CIIEKTD.

2. OmBITHL IO BOCHPUSTHIO I[BETA IPEIMETOB
Opy MX HaONIOACHUH 4Yepe3 LBETOBbIC
GUITBTPEL

HabGnroneHue COBMECTHO C IIEAAroroM Mo pasjiosKeHUI0 OeJIOro CBETa B CIIEKTP.

HabGmonenue n o0bsicHeHne Ha 0a30BOM YPOBHE 1101 PyKOBOJICTBOM I€JIarora OIbITOB IO MOJY4eHU IO
0eJIoro CBEeTa IpH CIOKEHUN CBETA Pa3HBIX IIBETOB.

[IpoBenenne u 0OBsICHEHHE O PYKOBOJCTBOM I€arora OINBITOB MO BOCIPHUSTHIO IIBETa MPEAMETOB
IIPY MX HAOJIIOJCHUH Yepe3 LBETOBbIE (QHIBTPHI (LIBETHBIC OUKH).

Pa3nen 12. KBantoBbie siBiaenus (17 1)

Hcnyckanue

U TOTJIOIIeHU e
CBeTa aTOMOM
(4 w)

Onwvimour Pezepgpopoa u ninaHeTapHas MOJEIb
atoma. Mogens aroma bopa. Hcnyckanue u
nozenowjenue  ceema  amomom.  Keanmul.
Jlunetivamoie cnekmpebi.

OOcyxJeHne ¢ IIOMOIIBIO IeAarora Lenu onbIToB Pesdepdoppa mo HCCIEOBaHHIO aTOMOB,
BBIJIBIDKEHHAE TUIIOTE3 O BO3MOJKHBIX DPE3yJIbTaTax OIBITOB B 3aBUCHMOCTH OT IIPEJIIOJIAracMoro
CTPOEHHS aTOMOB, (POPMYJITHPOBAHHE BHIBOJOB U3 PE3YIHTATOB OIBITOB.

OOcyxaeHue ¢ Omopoi Ha TEXHOJIOTMYECKYIO KapTy IOJ PYyKOBOJCTBOM II€Aarora MpoOTHBOPEUHH
TUTAaHETApPHON MOJIENIM aToMa U OCHOBAaHUI IS THIT0Te3bl bopa o crarroHapHbIX OpOUTax 3JIEKTPOHOB.
Habnronenne cOBMECTHO C MEAAroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB H3IyUEHHUS Pa3INIHbBIX
BemmecTB. OOBACHEHHUE C OMOPOH HAa ANAAKTHUECKUN MaTepHaT INHEHUYATHIX CIIEKTPOB N3ITydCHUSI.

Ctpoenne
aTOMHOIO siApa
(6 1)

PaguoaktuBHOCTH. Anbha-, bema- u 2amma-
U3BTYUeHUsL. CrpoeHre  aTOMHOTO  sifpa.
Hyxnounas moodenv amomnozo siopa. Mzomonol.
Paouoaxmuenvie npespawyetusl. Iepuoo
noaypacnada amomHsix s0ep.

Hemoncmpayuu

1. CrieKTpbl H3ITy4CHUS U TIOTJIONICHUS.

2. CrexTpbl pa3nvHbIX Ia30B.

OOcCyXIeHne COBMECTHO C MEAaroroM BO3MOXHBIX FHIIOTE3 O MOJIEIISIX CTPOSHUS sIpa.

Omnpenenenue Mo cXeMe ¢ MCIOJIb30BaHUEM METOJUYECKOr0 Marepuala MoJ| pyKOBOJCTBOM IeJarora
COCTaBa siJiep MO 3aJaHHBIM MacCOBBIM M 3apsA0BBIM YHCIIAaM M IO TOJOXEHHIO B MEPUOANYECKON
cucteme 3eMeHToB (MC — xumus).

AHanu3 ¢ oropo Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOACTBOM IeJlarora N3MEHEHHsI COCTaBa siapa
U €ro MOJIOKEHUs B MEpUOAMUecKoil cucteMe npu [I-paanoaktuBHOCTH (MC — XUMIS).
HccrnenoBanue ¢ MOMOLIBIO eJarora TPEKOB _J-4acTHII IO TOTOBEIM (poToTrpadusim.

Habnronenune 3a nemoHcTpanueil paboThl H3MEPEHHUS PaIUalHOHHOTO ()OHA C MMOMOIIBI0 JO3UMETPA,
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3. Crextp BOZOpOIA.

4. HaOnroneHue TpekoB B kamepe Buiibcona.

Jlabopamopnvie pabomol u onvimol.

1. Habnodenue CcniowiHbix u JAuHeuuamlx
CHEKMPOB U3LYUeHUSL.

2. UccnenoBanue TPEKOB: n3MepeHne
SHEPrHUM YacTUIBI MO TOPMO3HOMY ITyTH
(mo dororpadmsam) (WM  BICKTPOHHAS
JIEMOHCTpAITH).

OLICHKA €r0 HHTEHCHBHOCTH.

AHanM3 COBMECTHO C IEJaroroM OMOJIOTMYECKHX HW3MEHEHHMH, HPOUCXOJUIIINX TMOJ JeHCTBHEM
pannoakTuBHEIX m3mydeHnit (MC — Onosorus).

HaGmonenue nemoHcrpaiuy o0 MCIOJIb30BAaHHWE PAJMOAKTHBHBIX M3iydeHHH B Meauiune (MC —
OuomorHs).

SnepHsie
peaxkuuu (7 4)

SnepHbie peakiuu. 3aKOHBI COXPaHCHHS
3apsiIOBOTO M MacCOBOTO YHCeN. DHepaeus ces3u
amommuvix  si0ep. Cesa3b  Maccel U IHEP2UL.
Peakyuu cunmesa u denenust sioep. Hcmounuxu
onepeuu Coanya u 36¢30 (MC).

Snepnas SHEpreThKa. eticmeus
PAOUOAKMUBHLIX — U3LYYEHULU  HA  JiCusble
opeanusmul (MC).

Hemoncmpayuu
1. PaGora c4yéTunKa MOHU3UPYIOLIUX

U3JIy4EHUH.

2. Peructpauusi  M3Iy4eHHs — IIPUPOIHBIX

MHUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie padomut u onvimel.

1. Usmepenne paauoakTuBHOrO (GoHa (Win
JIEKTPOHHASI IEMOHCTpALus).

Pemenue THUMOBBIX pacuéTHBIX 3a7ad B 1—2 JeWCTBUS ¢ OMOPOM Ha alTOPUTM, MPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM ¢ HCIOJIb30BAaHHEM 3aKOHOB COXPAaHEHHS MAacCOBBIX H
3apsAOBBIX YHCEN HA OIPEIECIICHUE DPE3yAbTaTOB SICPHBIX PEaKLUW; aHAIU3 BO3MOXXHOCTU WIH
HEBO3MOXXHOCTH SJEPHON peaKLuu.

O1eHKa ¢ TIOMOILBIO ITearora SHEPrUH CBSI3U SIEp C UCIOIb30BaHueM (GOpMYIIbl DHHIITEHHA.
OO6cyxaeHne COBMECTHO C IMEAAroroM IEPCIIEKTHB HCIOIB30BAHUS YIPABISEMOIO TEPMOSAEPHOTO
CUHTE3a.

OOCyXJileHne COBMECTHO C TENaroroM MNpPerMYLIECTB M JKOJOTHYECKHX NpoOJieM, CBS3aHHBIX C
sinepHoit sHepreTnkoi (MC — sKoorus).

IloBTOpPUTENLHO-0000IAIOIKIT MOAYJIb (9 U)

CucremaTu3anus
1 000011IEHNE
NIPEIMETHOTO
coJiepIKaHus

M OIIBITA
NEATEIHLHOCTH,
proOpe-TEHHOTO
IIpU U3yYECHUU
BCEro Kypca
10763704

O6o00IICHHEe  COACPIKAHHUS  KaXJO0ro U3
OCHOBHBIX pa3zmemnos Kypca ¢uzukn:
MEXaHUYECKUE, TEIUIOBBIC, DJIEKTPOMArHUTHBIE,
KBAHTOBBIE SIBJICHMSI.

HayuHblif MeTO/ MO3HAHUSL U €0 peann3alius
B (pU3HUCCKHX MCCIICIOBAHUMX.

CBs3b (DU3UKU U COBPEMEHHBIX TEXHOJIOTHH B
oOnactu mepenaun WHGOPMAIMH, DHEPTETHKE,
TpaHCHIOPTE

BoimonHeHne ¢ mOMOIIBIO  memarora  y4eOHBIX — 3alaHUi, TpeOYIoUUX  JeMOHCTpaIuu
KOMIIETEHTHOCTEH,  XapaKTEpU3YIOUIMX  €CTECTBEHHOHAyYHYI0  TPaMOTHOCTh:  IPUMEHEHUS
MOJTyYCHHBIX 3HAHUU JUIS HAyYHOTO OOBSICHEHHS (DU3NUYCCKUX SBJICHUNA B OKPYXKAIOIICH TPUPOIC
Y TIOBCEHEBHOW JKWM3HM, a TAKXKE BBISBICHUS (U3MUECKHX OCHOB psAAa COBPEMEHHBIX TEXHOJIOTH;
MPUMEHEHHSI OCBOCHHBIX SKCICPUMCHTAIBHBIX YMCHHH JJISI UCCIICAOBAHUS (DPU3MUYCCKHUX SBICHHUU, B
TOM 4MCJI€ JIsl IPOBEPKU TMIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEN.

Pemenue TUMOBBIX pacu€THBIX 3aAay B 1—2 JeicTBUS ¢ OMOPOMl Ha alrOpUTM, MPEABAPUTEIBHO
pa3o0paHHBI COBMECTHO C MEIAaroroM, B TOM YHMCIIE MPEAINOJIaraloluX HCHoIb30BaHne (Gpu3nueckoi
MOJICITH ¥ OCHOBAaHHBIX Ha COJICPYKAHHUU Pa3IIMIHBIX PA3leNIoB Kypca (HHU3HKH.
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IIpu pa3paborke paboueil OporpaMMmbl B TEMATUYECKOM IUIAHUPOBAHUM JODKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHUS JIEKTPOHHBIX (LIMQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIONIMXCSA y4€OHO-METOJUYECKUMH MaTepHalaMu
(MyJIBTUMEIUIHBIE TPOrPAMMBI, JIEKTPOHHBIE YUEOHUKH U 3a/IaUHUKH, JIEKTPOHHbIE OMOJIMOTEKH, BUPTyaJIbHbIE TAO0OpATOPUH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIINH ITU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pEANU3YIOMINX AunakTHueckue Bo3moxkHoctu KT,
COJIep’KaHUE KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUMU.
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