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@enepanphas paboyas mporpaMma Mo ydeOHOMy mnpenmery «Dusnkay
(6a3oBbIll  ypoBeHb) (mpeameTHas o001acTh «EcCTeCTBEHHO-HAy4YHbIE MPEIMETHI»)
(1amee  COOTBETCTBEHHO — mporpamMma 1o  (¢usuke, (u3MKa) BKIIOYACT
NOSICHUTENbHYIO 3aIUCKY, CcoJAepkaHue OOy4eHMs, IUIaHUPYEeMbIe pe3yiIbTaThl
OCBOEHMSI MPOrpaMMbl IO (PU3KKE, TEMATHUECKOE IIJITAHUPOBAHUE.

I[TOACHUTEJIBHAA 3AIINCKA

®denepanbHas pabouas mporpamma 1o (Gusuke st 00y4arouuxcs ¢ 3a1epKKOi
ncuxuyeckoro passutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00I11ero 00pa3oBaHuUs
NOJTOTOBJIIEHA Ha OCHOBe @enepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
cTaHaapta ocHoBHoro obuiero odpazoBanus (IIpukaz Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287) (mamee — OI'OC OO0OO), denepanbHON aganTUPOBAHHOU
o0pa3zoBaTeILHON MIPOTPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus sl 00y4YaroImmuXxcsl C
OTpaHUYCHHBIMU BO3MOKHOCTSIMHU 370poBbs ([Ipuka3z Munnpocsemenust Poccun ot
24 Hos16ps 2022 1. Ne 1025), denepanbHOM padoueil mporpaMMbl OCHOBHOT'O 00IIIEero
oOpazoBaHus Mo yuyeOHOMY mpeamery «Dusmka» (0a30BbI ypoBeHb), Konnenmmu
npenojaBanus ydeOHoro mpenmera «DPusnka» B 00pa30BaTENbHBIX OpPraHU3AIUSIX
Poccuiickoit  denepanuu, peadu3yOMIMX OCHOBHBIE — 00IecoOpa3oBaTeIbHbIC
nporpammbl, @DeaepanbHOl  pabodeld MporpaMMbl  BOCHIHTAHHS, C YYETOM
pacmpeneNeHHbIX M0 KJlaccaM IMPOBEPSIEMBIX TPEOOBaHUI K pe3yJbTaTaM OCBOCHHUS
denepanbHON aIaNTUPOBAHHON 00pa30BATENBHON MPOTpaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHus 1Ji1 00yYarOIIUXCS C 3a/IEPIKKOU IICUXUYECKOTO Pa3BUTHUS.

OO0mas xapakTepucTuka y4e0Horo npeamera « Dusnka»

VYuebnuniit  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPa3yIOIIUM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOIBKY (U3MUECKHE 3aKOHBI MHPO3IaHUS
SBJISIFOTCSL OCHOBOM  COZCp)KaHUS KypCOB XWMHH, Owonoruu, reorpadpum wu
acTpoHoMuH. DuU3HMKa BOOPYXKAET OOYYAIONMIUXCS HAYYHBIM METOJOM ITO3HAHMS,
TI03BOJISIONTUM TI0JTy4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYIKAIOIIEM MHUPE.

[Ipeamer MakcUMadbHO HampaBieH Ha (OPMHUPOBAHHE HWHTEpeca K
NPUPOAHOMY H  COIIMAIBHOMY MHpPY, COBEPIICHCTBOBAaHUEC IT03HABATCIIBHOU
nesitenbHocTH  oOyvaromuxest ¢ 3[IP 3a cuer oBmageHuss MBICIUTEIBHBIMU
omepanusMi CpaBHEHHUs, OO0O0OIIEHUs, pa3BUTHUE CIIOCOOHOCTH apryMEHTHPOBATH
CBOE MHEHUE, POPMUPOBAHNE BOZMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuenne ¢Qusuku cnocoOCTByeT pa3Butuo y oOydarommxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO BOOOpakeHWS, (YHKIMOHATHLHONM T'PAMOTHOCTH, YMEHUS
BOCIIPHHUMATh W KPUTHUYECKH aHATW3UPOBATH WHGOPMAIHIO, MPEACTABICHHYIO B
pasnu4HBIX (hopMax. 3HAYMMOCTh MPEAMETA JJIT PA3BUTHS KU3ZHCHHONW KOMITCTCHITUH
oOydJaronmmxcst  3aKJIOYaeTCs B  YCBOGHWM OCHOBBI  (DM3WYECKUX  3HAHWM,
HEOOXOUMBIX JUTsI TIOBCETHEBHON >KU3HU; HABBIKOB 3JI0POBOTO M 0E30IMMaCHOTO IS



YeJI0BEeKa U OKPY’KAOIIEH ero cpenbl 00pasa Ku3Hu; (POPMUPOBAHUH IKOJIOTHIECCKOM
KYJIbTYPHI.

[Iporpamma oTpaxkaer coaepxaHue o0yuyeHus: npeametry «Pu3nka» ¢ yueTom
0coObIX 00Opa3zoBaTelbHbIX MoTpedHOoCcTel oOyuaronuxcs ¢ 3[1P. OBnanenne 1aHHBIM
y4€OHBIM MPEAMETOM MPEJICTABISIET ONMPEACICHHYIO TPYAHOCTD JIJIsl O0yYarOUIUXCS C
3[IP. DOr1o cBA3aHO ¢  OCOOCHHOCTSMU  MBICIUTEIBHOW  JEATEIbHOCTH,
NEPUOJUYECKUMHU  KOJEOAHUSIMM  BHHUMAaHHS, MajbiM  OO0BEMOM  MaMSATH,
HEJOCTaTOYHOCTHIO OOWIEro 3amaca 3HAHWUW, TOHM)KEHHBIM IO3HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jlsis ipeostosieHnsi TPYMHOCTEH B M3yYeHHUU ydeOHOro mpeamera «Du3mka
HeoOxonMMa  ajganTamuss oObeMa H  XapakTepa ydyeOHOro wmarepuaia K
MO3HABATEIbHBIM BO3MOXHOCTSIM JIaHHOM KaTeropuu OOYyYaloluXcs, Y4eT uX
OCOOCHHOCTEM pa3BUTHS: HCIOJIB30BAaHUE aAJITOPUTMOB, BHYTPUIPEAMETHBIX H
MEXIIPEIMETHBIX CBSA3€EH, MOCTEIEHHOE YCI0XKHEHUE U3y4aeMoro MaTepuarna.

JlanHass mnporpamMMa KOHKPETHU3UPYET COJIepKaHUE TMPEIMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSIMHU OOpa30BaTEIBLHOTO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS Pa3/iesioB (DU3UKU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKA Y4e€OHOTO TMpOIecca, BO3PACTHBIX H
MICUXOJIOTUYECKUX OcoOeHHocTel oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOIO
oOmiero oO6pa3oBaHusi, ONMpeaesseT MUHUMAIbHBIA HAOOp OMBITOB, IEMOHCTpPAIIH,
OPOBOJUMBIX  y4YUTEJIeM B Kiacce, JabopaTOpHBIX padoOT, BBIMIOIHIEMBIX

00yJarOIMMHUCH.
Mertoanueckoii OCHOBOM H3y4deHHs Kypca «PuH3uKa» Ha YPOBHE OCHOBHOTIO
oO1ero oOpa3zoBaHus ABJISETCS CUCTEMHO-JEATEITbHOCTHBIN MOAXO/,

o0ecneunBaOIUNd  JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHbIX U MPEIMETHBIX
00pa3oBaTeIbHBIX pE3yNbTATOB IIOCPENCTBOM OpraHu3aluu AKTUBHOU
NO3HABATEIBLHON JAEATENIbHOCTH O0yYarouIuxcsl, YTO OYEHb BAXKHO NpH OO0y4YEHUU
neren ¢ 3I1P, 11 KOTOPBIX XapaKTEpHO CHUYKEHHE MMO3HABATEIBHOW AKTUBHOCTH.

Hean u 3axa4n n3ydenust yueOHoro npeamera « Dusuka»

Obwue yenu w3ydeHus ydeOHOTO mpenmera «Du3MKa» TNPEACTABICHBI B
®denepanbHO paboueit mporpaMMe OCHOBHOTO 00111eT0 00pa30oBaHUs.

OCHOBHO# 11eJIbI0 O0YYCHHSI JACTCH C 3aJCPIKKON MCUXUYECKOTO Pa3BUTHS Ha
JTAHHOM TIPEIMETe SIBJISICTCS: TOBBINICHHE COLMAIBLHON ajanTaluu ACTeH depes
npuMeHEHUE QU3NYCCKUX 3HAaHUH Ha TPaKTHKE.

s oOygarornuxcest ¢ 3I1P, Tak ke, Kak ¥ JI1 HOPMAaTUBHO Pa3BHBAIOLIUXCS

CBEPCTHUKOB,  OCBAaWBAIOIIMX  OCHOBHYIO  0OOpa3oBaTelbHYIO  Mporpammy,
JOMUHHPYIOIIEE 3HaUYeHNE TPUOOPETAIOT TaKUE yeiu, Kak:
. npuoOpeTeHre HuHTepeca M cTpemiieHus oOyuatomuxcs ¢ 3[IP x

HAyYHOMY W3yYCHHUIO TPHUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEM;

= pa3BuTHe 0a30BBIX MNPEICTABICHUH O HAyYHOM METOJIE TO3HAHHUS |
(dbopMHUpOBaHUE MCCIICTOBATEIHCKOTO OTHOIICHUS K OKPY KAIOIITUM SBJICHUSM;
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= (dopMupoBaHHE HAYYHOTO MHPOBO33PEHMs, Ha JOCTYIHOM IS
oOyuaroutuxcs ¢ 3I1P ypoBHe, Kak pe3yibrara U3y4eHHUs] OCHOB CTPOCHUSI MaTEpPUU U
(yH1TaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

. (dbopMUpoBaHUE MPEACTABICHUN O poiu (U3UKU ISl Pa3BUTUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.

JlocTkeHue 3TuX 1eeil 00ecrneuynBaeTcs pelieHuEM CIEYIOIUX 3a0ay.:

. npuoOpeTeHre 0a30BbIX 3HAHUI O JNUCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHUYECKUX, TETIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

. npuoOpeTeHe YMEHUHN OMUCHIBATh U OOBSICHATh (U3UUECKUE SIBICHUS C
UCIIOJIb30BAHMEM TMOJTYUYEHHBIX 3HAHUH U C OMOPOM Ha TUIaH/CXEMY;

. OCBOCHME METOJNOB PEUIEHUS MPOCTEHIIUX PACYETHBIX 3a1a4 C
UCIIOJIb30BaHNEM (PU3MUECKUX MOJIENICH ¢ OTIOPOil Ha allTOPUTM;

. pa3BUTHME YMEHHUM HAOIIONATh MPUPOJHBIC SBJICHUS U BBINOJIHATH

ONbITHI, J1A0OpaTOpHbIE pabdOThl U  SKCHEPUMEHTAIbHBIE HCCIECJOBaHUS C
UCIIOJIb30BAHUEM M3MEPUTENIbHBIX MPUOOPOB (1101 pyKOBOACTBOM YUHTEIA);

. OoCBOeHUE MPUEMOB PabOThl ¢ MHPOpMaUel (PU3HMUECKOTO COAEepKaHuUs,
BKJIIOYass HMH(MOPMALMI0O O COBPEMEHHBIX JOCTH)KCHMSIX (U3MKH, aHamu3 U
OlICHUBaHUE UH(POPMALIUU;

. 3HaKOMCTBO cO  cdepaMu  NPOPECCHOHATIBHOW  JAEATEIbHOCTH,
CBSI3aHHBIMM C (U3HUKOM, M COBPEMEHHBIMU TEXHOJIOTMSMM, OCHOBaHHBIMH Ha
JOCTHXEHUSX (PU3HUECKON HAayKH.

Ocol0enHocTH 0TOOpA M aJaANITALIMM Yy4eOHOT0 MaTepuaJsa no gpusuke

OcHoBo# oOyyeHus  oOydarommxcsit ¢ 3I1P Ha  TpeaMeTax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJISETCS Pa3BUTHUE Y HUX OCHOBHBIX MBICIUTEIbHBIX
omepanuii (aHanu3, CHUHTE3, CpaBHEHHE, OOOOIEHHWE) HAa OCHOBE BBIMOJHEHUS
Pa3BUBAIOIIMX YIPAXKHEHUH, (OPMUPOBAHKE TPUEMOB YMCTBEHHOU pabOThI: aHAIIN3
UCXOJHBIX JIaHHBIX, IUIAHUPOBAaHUE MaTepuana, OCYIICCTBICHHE IOJTAIMHOTO H
UTOTOBOTO CAMOKOHTPOJS, a TakKe OCYIIECTBISACTCS JUKBUAANMS TPOOEIOB B
3HAHMSX, 3aKPEIUICHUE N3YUECHHOTO MaTepuaia, 0TpaboTKa alrOpUTMOB, TIOBTOPEHUE
npoiieHHoro. bonpiioe 3HaueHne MPUAACTCS YMEHHUIO PAacCKa3aTh O BBITIOJHEHHOU
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU H
COOJTIOICHHEM JIOTUYECKUX CBs3eH B H3iaraeMoM Matepuane. s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO 001Iero oO0pa3oBaHUs MO-TIPEKHEMY SIBISIOTCA
XapaKTEPHBIMU: HEJOCTATOYHBIM ypPOBEHb Pa3BUTHS OTICIBHBIX TCUXHUCCKUX
IIPOIIeCCOB (BOCTIPUATHS, BHUMAHHWS, TaMSATH, MBIIUICHHS), CHUXCHHBIH YpPOBCHb
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KWUH YPOBEHH BBHITIOJHEHUS Y4YEOHBIX 3a/IaHHM,
HU3Kas ycHemHocTh oOydeHus. [lostomy mnpu wu3ydeHun Gu3nkua Tpedyercs
IeJICHANPaBIIEHHOE UHTEIUIEKTyalbHOe pa3BuTre ooyuatomuxcs ¢ 3[1P, orBeuaromee
UX OCOOCHHOCTSM M BO3MOXKHOCTSM. YueT ocoOeHHocTer oOyuarommxcs ¢ 3I1P
TpeOyeT, 4yToObl MpPU HM3YYEHUHM HOBOIO Marepuajia o0s3aTebHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE; pACIIMPEHHOE PACCMOTPEHHWE TEM U BOMPOCOB,
PACKPBIBAIONINX CBsI3b (DM3HWKHU C KU3HBIO; aKTyaln3aIlisl MEPBUYHOTO >KU3HEHHOTO
OmnbITa 00yYarOIINXCS.



YcBoeHne MPOTpaMMHOTO MaTepuajia 1Mo (U3UKE BBI3BIBACT OOJBITHE
3arpyaHeHus y oOyuatomuxcsi ¢ 3[IP, mosromy Teopus m3ydaercsi 6€3 BHIBOJIOB
CIOXHBIX (Gopmyil. 3agauyu, TpeOyIolue MPUMEHEHUS CIIOXKHBIX MAaTeMaTUYECKUX
BbIYMCICHUA u GOpMyJ, B OCOOCHHOCTH TakuX TeMm, Kak «MexaHnueckoe
NIBIDKCHUEY, «ApxuMenoBa cuiiay, «MexaHudeckas JSHEPTUs», «IJIEKTPUUYECKUE
ABJICHUSN», «DJIEKTPOMArHUTHBIE SBICHUS», PEHIAIOTCS B KJIACCE€ C IMOMOUIBIO
YUUTEIS.

Oco0oe BHMMaHHE TPU HM3YUYCHUH Kypca (PU3HMKHU YJIETSETCS MOCTAHOBKE U
OpraHu3allMM SKCIEPUMEHTA, a TaKKe MPOBEJICHUIO (MMPEUMYIIECTBEHHO Ha KaXJI0M
YpPOKE) KpPAaTKOBPEMEHHBIX JEMOHCTpalui (BO3MOXHO C  HCIOJIb30BAHHEM
ANIEKTPOHHOM JIeMOHCTpanuu). HekoTopble TeMbl 00s13aTeIbHO JOJKHBI BKIIIOYATH
OTOpHBIE JTA0OpaTOpHBIE PAOOTHI, KOTOPHIC PA3BUBAIOT YMEHHE IOJIH30BATHCSA
OpOCTEHIIMMU MPUOOpaMH, AaHAJIU3UPOBATH TOJIyYEHHbIE JaHHbIE. B CBsi3u C
OCOOEHHOCTSIMM  TOBEIEHUS M JedTelbHOCTM  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOXKAUIINI KOHTPOJIb
3a COOJIIOJICHUEM TMPaBWJI TEXHUKHU 0€30MacHOCTH MPU MPOBEACHUN JT1a00PATOPHBIX U
PAKTUYECKUX padoT.

Bonbioe BHUManue nipu uzydenuu pusuku noapoctkamu ¢ 3I1P obpamaercs
Ha OBJIAJICHHE UMHU MNPAKTUYECKUMU YMEHUSIMH U HaBblkaMu. lIpemycmartpuBaercs
YMEHBIIIEHUE 00beMa TEOPETUUECKUX CBEJCHUM, BKIIOUYEHUE OTICIbHBIX TEM WIH
HEeNbIX pPa3felioB B MaTepHalibl g O0030pHOr0, O3HAKOMUTEIBHOTO WU
dakyapTaTUBHOTO M3ydeHus. [Ipennaraercss ymeHbIlleHHE 00beMa MaTeMaTUYECKHUX
BBIYMCJICHUH 3a CUET YBEJIIMUCHHS KaU€CTBEHHOIO OMMCAHMUS SIBIICHUI U MPOLIECCOB

JlocTaTOYHOE KOJIMYECTBO BPEMEHHM OTBOJMTCS HA PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPHIBAIOMINX CBS3b (PHU3UKH C JKU3HBIO, C TEMHU SIBICHUSMH,
HAOII0JICHUSIMU, KOTOPBIE XOPOIIO U3BECTHBI YUEHUKAM U3 UX KM3HEHHOTO OTIbITA.

MakcuManbHO  UCTOJB3YIOTCA ~ MEXKIPEAMETHbIE  CBS3M C  TaKUMH
JTUCLUUIUIMHAMU, Kak reorpadus, xumus, Ouonorusi, T.K. oOyuaromumecs c 3IIP
0COOEHHO HYXKJAIOTCA B MPEMOJHECEHUH OJIHOTO U TOTO e y4yeOHOro marepuasa B
pa3IMYHBIX acCMleKTaX, B €ro BapbUPOBAHHH, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpeIJIeHUH TIOJYYEHHBIX 3HAHUM W MpakTUYecKuX ymeHuid. [losBosisis
paccMaTpuBaTh OJWMH U TOT >K€ YUYEOHBIM MaTepual C pa3HbIX TOYEK 3PEHHUS,
MEXKIPEIMETHbIE CBSI3U  CIIOCOOCTBYIOT €ro JIy4dllleMy OCMBICICHHIO, Oolee
MPOYHOMY 3aKPEIJIEHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

IIpumepHble BuABI JeATedabHOCTH oOyuyawmmuxes ¢ 3IIP, o0yciaoBiieHHbIE
0co0bIMH  00pa30oBaTeJbHBIMH  MOTPEOHOCTAMHM M o0ecne4yuBaIOIMeE
OCMBICJICHHOE 0CBOEHHE CO/IepPKAaHNM 00pa3oBaHus N0 npeaMeTy «Du3uka»

[IpumMepHast TeMaTudeckass ¥ TEPMUHOJOTHYECKAS JICKCUKA MO Kypcy (U3UKH
cootBercTBYeT DOIT OOO.

Copep>xanue BUIOB JedaTenbHOCTH oOyuaromuxcsi ¢ 3[1P Ha ypokax ¢usuku
ompeeNsieTcs UX 0COObIMH 00pa3oBaTENbHBIMU MOTPeOHOCTAMH. [ToMuMO HIUPOKO
ucrnonb3yeMbix B ®OIT OO0 o6mmx ajisg BceX 00ydaromuxcs BUIOB JIEATCIbHOCTH
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CIEeAYyeT YCWINTh BUJbI ICSITEIbHOCTH, ClielIU(pUYHBIE JIJISl TaHHOW KaTeropuu JETeH,
o0ecrneunBaroIre OCMBICIIEHHOE OCBOCHUE COAEpXKaHMUs 00pa30BaHus MO MPEAMETY:
YCWICHHE NPEIMETHO-IIPAKTUYECKON JEeATENbHOCTH C AKTHBU3ALMEH CEHCOPHBIX
CUCTEM; OCBOEHUE MaTepHuajia C OMOpOM Ha aJIrOpUTM; «IIOUIArOBOCTH» B M3yUYEHUU
MaTepualia; HUCIOJIb30BAaHUE JIOMOJHUTENBbHON BHU3yalbHOM OMOpHI  (CXEMBI,
mabJoOHbI, OMNOpHBIE TaOJUIBI); pPEUYEBOM OTYET O TMpollecce M pe3yJibTare
NESITEIbHOCTH; BBITIOJHEHUE CIELHANIBHBIX 33JlaHul, 00ECIICUUBAIOIIUX KOPPEKIUIO
perysiuu  y4eOHO-TIO3HABATENLHON JEATENBbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

Jns obyuaromuxcst ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS IMPHEMBbI pabOTHI C
JEKCUYECKUM MaTepuasioM mo mpenMmetry. I[IpoBoaurtcs crneuuanbHas pabora IO
BBEJICHUIO B aKTUBHBIM CJIOBaph OO0YYaIOUIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHU.
N3yyaeMbple TEepMHHBI BBOJATCA Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesibHa
BU3YaJIbHAs MOAJIEPKKA, AITOPUTMBI padOTHI C ONPENEIEHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3alruy TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTebHBIMU MOTPEOHOCTSIMU OOYYAIOLIUXCS C
31IP, mpu MmuaHUpoBaHUU pabOTHl YUYEHHUKAa HA YPOKE CIEAYyeT MNpPUIIEePKUBATHCA
CJIEIYIOLUX MOMEHTOB:

1. Ilpu ompoce HeOOXOaUMO: JaBaTh aJrOPUTM OTBETa; paspeuiaTh
MOJIb30BAThCS MJIAHOM, COCTABIICHHBIM IIPH MOJITOTOBKE JOMAIIIHETO 3aaHus; 1aBaTh
Oonpllle  BpEMEHUM TOTOBUTHCS K OTBETY Y JOCKH; paspemiarb Jelarh
peIBapUTEIbHBIC 3aMMCH, TIOJIb30BATHCS HATJISATHBIMU TIOCOOUSIMU.

2. Tlo BO3MOXHOCTH 3a/JaBaTh OOYYAIOIIUMCS HABOJSAIIME M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE TIOMOTYT UM MOCIEA0BATEIBHO U3JI0KUTh MaTEpUa.

3. CucremMaTnyecKk MPOBEPSATh YCBOECHHWE MaTepHalia IO TEMaM YpPOKOB, IS
CBOEBPEMEHHOT0 OOHAPY’KEHUsI POOETIOB B MPOLLIEIIEM MaTeprale.

4. B npouecce U3ydyeHrs HOBOrO MaTepuala BHUMAHHE YUYEHUKOB OOpaniaeTcs
Ha HanOoJiee CI0XKHbBIC pa3aebl n3ydyaemont TeMbl. Heo6xoamumMo yare oopaiarbes K
HUM C  BOINPOCAMH, BBIACHSIOUIMMH  TOHUMaHUE y4yeOHOTO  Marepuana,
CTUMYJIUPOBATh BOMPOCHI MPU 3aTPyAHEHUSIX B YCBOEHUH HOBOTO MaTepHalia.

Mecto yueOHOro npeamera «@usnka» B yueOHOM ILIaHe

B coorBerctBUM ¢ DenepaibHBIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 00I1Iero 0Opa3oBaHus yueOHbIN nipeameT «Dusnka» BXOAUT
B MPEIMETHYI0 00yacTh «ECTeCTBEHHBIE HAyKW» M SBIACTCS 00S3aTCIBbHBIM IS
uzydyenusi. Cojaepkanue yueOHOro mnpeamera «@Pusuka», MNPEICTABIECHHOE B
OenepanbHoil paboueii mporpamme, coorBerctByer ®PI'OC OO0, denepanbHOit
o0pa3oBaTenbHON MpOrpaMMe OCHOBHOTO oOmero oopaszoBanus, DeneparbHOM
aJanTHPOBAHHON 00pa30BaTEIBHOM MPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
JUIs 00yYaroIMXCsl € 3aJep>KKOM TNcuxuyeckoro pa3putus. OOIee 4Yucio 4acos,
PEKOMEHAOBAaHHBIX sl u3yuyeHusi (U3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7
KJacce — 68 yacoB (2 vaca B HeleNn0), B 8 kiacce — 68 yacoB (2 yaca B HeJENI0), B 9
kimacce — 102 ygaca (3 yaca B HEJIEIHO).






COHEPXXAHUE YUYEBHOI'O [IPEJMETA «®U3UKA»

7 KUIIACC

Pasznen 1. ®usuka u e€ poJsib B NO3HAHUM OKPY KaIOLIEro Mupa

@du3uKa — HayKa o Ipupoze. SBieHus npupoasl (MCl). dusnyeckue sABICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeaUUMHBL. M3MmepeHue ¢undyeckux BenuuMH. Pusuueckue
npu60pb12. Ilocpewinocmo usmepenuti. MexxayHapoJIHasi CUCTEMA €IMHUIL.

Kak ¢usuka u qpyrue ectecTBeHHbIE HAYKU U3y4aroT pupoay. Ecmecmeenno-
HAYUHbILL  MemoO NO3HAHUA: HabmoOeHue, HNOCMAHOBKA HAYYHO20 B0Npocd,
8bI0GUIICEHUE — 2UNOmMe3, IKCNepUMeHm No Npogepke 2unomes, o0ObvACHeHUe
Hab100aemoz20 asnenus. Onucanue GuU3ULECKUX A61EHUL C NOMOUbIO MOOEEl.

[IpeameT u MeTOIBI PUKKH.

ﬂemoucmpauuuS

1. MexaHuueckue, TEIJIOBbIE, DJJIEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusndeckre TpUOOPHI U Mpoleypa MPSMbIX U3MEPEHUN aHATIOTOBBIM U

(G POBBIM IPUOOPOM.

Jlabopamopnwie padbomosl u onvimol

1.Onpenenenrie 1eHbl JIEJICHUS HW3MEPUTENBHOTO TMpubopa (UCHOIB3YS
TEXHOJOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. I3aMepeHune pacCcTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeTa

4. Onpeoenenue pazmepos mMaivlx mei.

5. H3mepenne TtemiiepaTypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpA H
JaTYUKa TeMIepaTyphl.

6. Ilposedenue uccredosanusi no nposepke eunomesvl. OAILHOCMb NONEMA
wapuka, nyweHHo20 20pU30HMAibHO, mem Ooabule, yem Ooibule 8blCOMA NYCKd.

Paspneu 2. IlepBoHayanbHbIE CBEJACHUS O CTPOCHMH BelllecTBa

CrtpoeHue BemiecTBa: aTroOMbl W MOJIGKYNBI, ux pasmepvl. Onvimol,
0oKa3zvlearouue OUCKpemuoe CmpoeHue euecmad.

JIBikeHue dactul BemiecTBa. CBs3b CKOPOCTH JIBWKEHHUS 4YacTHIl C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, nuddysusa. Bzaumoodeiicmeue uacmuy
gewecmea: NpUmsdICeHue U OMmmaiKugaHue.

ArperaTHble COCTOSTHUSI BELIECTBA: CMPOEHUe 2308, HCUOKOCMEU U MEEPObIX
(kpucmannuveckux) mein. Bzaumocenzv medxcoy c80OUCMBAMU Beuecms 6 PA3HLIX

! MC — sneMenTHI cofeprkans, BKITIOUAKONHME MEKIIPEAMETHbIE CBA3H, KOTOPbIE MOAPOOHEE PACKPHITHI B
TEeMaTHYECKOM TUIAHUPOBaHUH.

2 311ech 1 Janee KypCHBOM 0003HAYCHBI TEMbI, H3yUCHHE KOTOPHIX MPOBOJUTCS B 03HAKOMHTEIBHOM ItaHe. Ilexaror
CaMOCTOSITENILHO OTIpe/ieNsieT 00beM H3ydaeMoro MaTepHana.

¥ Bee Jlemonctparuu 1 JIaGopaTopHbie paGOThI, IPEICTABICHHBIC B COICPIKAHMH, JOIYCKACTCS (MOKHO) IPOBOIHTH,
HCIOJB3yS HHPOPMAINOHHBIC M AJIEKTPOHHBIE TEXHOIOTHH (ITU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).
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azpe2amHuvlX COCMOSHUAX U UX AMOMHO-MOAEKVAAPHbIM cmpoenuem. Ocobennocmu
azpez2amHulx COCMOAHUL 800bL.

ﬂemoucmpauuu4

1. HabGmronenre OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3.  Habnwooenue  agnenuti,  OOBACHAIOWUXCA  NPUMSAINCEHUEM  UIU
OMmMAnKu8aHueM 4acmuy eeujecmad.

Jlabopamophuie pabomoul u onvimol

1. Oyenxa oOuamempa amoma MemoOOM psd08 (C UCNONL30BAHUEM
gomoepaguii).

2. OnpITHI 10 HAOIIOACHUIO TETUIOBOTO PACIIIMPCHHS T'a30B.

3. OmpITeI IO OOHAPY)KEHUIO NEWUCTBHS CHJI MOJICKYJSPHOTO TPHUTSKCHHS
(21eKmponHan oemoncmpayus).

Paznen 3. /IBu:keHne U B3aUMOJAEHCTBHE TeJl

MexaHnuueckoe JaBUXeHUe. PaBHOMepHOE U HEpPaBHOMEPHOE JBI)KCHHE.
Cxopoctb. Cpeousisi ckopocmv npu HepasHoMepHoM Osudicenuu. Pacuér myTu u
BPEMEHHU JIBUKECHUS.

SIBneHue wuHepUUU. 3axoH unepyuu. Bzaumoodeiicmeue men Kak npuuuHa
usMeHeHuss ckopocmu OgudxceHuss men. Macca kak mepa uHepmHocmu meid.
[InotHOCTH BemiecTBa. (8536 NIOMHOCMU C KOAUYECMBOM MOJNEKYl 8 eOuHuye
0b6véMma eewecmaa.

Cuiia kak XapakTepucTUKa B3aumojerctBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Mzmepenue cunvl ¢ nomowpto ounamomempa. SIBI€HUE TATOTEHUS U CUJa
Tsokectd. Cuna msowcecmu una opyeux niaanemax (MC). Bec tema. HeBecoMoCTb.
CiioxxeHue cuJj, HalpaBJICHHBIX MO OAHOM mpsiMou. PaBHomeucTByromas cuit. Cuna
mpenus. Tpenue ckonvorcenusi u mpenue noxos. Tpenue 6 npupooe u mexuuke (MC).

ﬂemoncmpcmuu3
Habmnronenne MmexaHnuecKkoro ABMKEHUS Tela.

N3mepenue ckopocTu NMPSIMOJIUHEHHOTO JBUKCHHUS.
HaGnronenue siBneHus: MHEPIUU.

Habmronenne naMeHeHrss CKOPOCTH MPU B3aUMOJICHCTBUHN TEJI.
CpaBHeHHE Macc MO0 B3aMMOJIEVCTBUIO TE.

CrnoxeHue Cuil, HalpaBJICHHBIX M0 OJHOU MPSAMO.

./Iaﬁopamopnbte padomsl u onvimol

1. Onpenenenue  CKOpPOCTH  PaBHOMEPHOrO  JBWXKEHUS  (IIapuka
B KUJKOCTH, MOJEIH DJJICKTPUYECKOTO AaBTOMOOWIS W T.1.) (1eKmMpPOHHAA
oemMoncmpauus).

ook wnE

2. Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUSA OpyCcKa WM LIapHUKa I10
HAKJIOHHOM IIJIOCKOCTH.
3. Omnpenenenre MIOTHOCTH TBEPAOTO TeNa.

% 311ech ¥ 1aee MPUBOMTCS PACIIHPEHHBIN MepeueHb Ta60PATOPHBIX PAGOT H ONBITOB, H3 KOTOPOTO YUHTENb JEIaeT
BEIOOp TIO CBOEMY YCMOTPEHHIO.



4, OnpITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb PACTsLKEHHS (AedopManinn)
OPYKUHBI OT IPHJIOKEHHOW CUJIBL.

S. OnpITHl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbl TPEHUS CKOJIBKEHHUS OT
BECa TeJla M XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEN.

Paszneun 4. JlaBiieHne TBEPABIX TeJl, KUIKOCTE U ra30B

Hasnenue. Cnocodvl ymenvuienuss u yseiuveHus oaenenus. [lasnenue easza.
3asucumocms Oasnenus 2aza om 00véma, memnepamypwvl. llepedaua Oaeénenus
meépovimu menamu, dxcuokocmamu u easzamu. 3axou Ilackans. [Ineemamuueckue
Mauiursl. 3aBUCUMOCTD JaBIICHHS KHAKOCTH OT riayounsl. Coobwarowuecs cocyowl.
T'uopasnuueckue mexanuzmoi.

Atmocdhepa 3emiam u arMmochepHoe maBieHHE. [Ipuuunvl cyujecmeosaHus
8030ywHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasnenus. 3a8UcCUMOCMb amMMOChHepHO20 0asileHUs Om 8blCOMbL HAO YPOBHEM MODAL.
IIpubopul Ons uzmepenus ammocgheprozo 0asieHusl.

eiicmeue srcuokocmu u 2aza Ha NocpyrHcEHHOe 6 HUX meno. BpITalKuBaomas
(apxumenoBa) cuna. 3axon Apxumeoda. llnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUAKOCTHIO U Ta30M.

Coo0marommuecs cocybl.

I'mnpaBnuueckuii nmpecc.

[IposiBnenue nercTBUs aTMOC(EPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOMICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTU
TeJa U MJIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYcnoBue maBaHus TeJ: MJIABAHUE WM MOTPY>KEHHUE TEI B 3aBUCUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamophuie padbomosl u onvimol

ok owdE

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOTpyKEHHOM
B >KHJIKOCTb YaCTH TeJia.

2. OnpeneneHrue BBITAIKUBAIOMIEH CHJIBI, JICHCTBYIOIIEM Ha  TeJo,
IOIPYKEHHOE B KUJKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOMIEH CHJIbI, JECUCTBYIOIICH Ha
TEJIO B ’KMJIKOCTH, OT MAacCHI Tea.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI,

JNEUCTBYIONIEH Ha TEJIO B KUIAKOCTU, OT 00bEMa MOTpyKEHHON B KUJIKOCTh YACTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

5. KonctpyupoBanue  apeomerpa  uWiIM  KOHCTPYHPOBAHUE  JIOAKH
Y OIIPEAETIEHUE €€ ITPY30II0IbEMHOCTH.

Paspnes S. PaGoTra u MOIIHOCTB. JHEpPrus
Mexannyeckast pabota. MOIHOCTb.
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[IpocTtble MexaHU3MBbL: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecus pviuaea. llpumenenue npasuia pagrnogecusi pviuaza K 010Ky. «3010moe
npasuno» mexanuxu. KI1J] npocteix mexanu3zmMoB. IIpocTeie MexaHU3Mbl B OBITY U
TEXHUKE.

Mexanudeckass dHeprusi. Kunemuueckass u NOMEHYUANbHAS  dHEP2US.
lIpespawenue 00Ho20 6uda MexaHuueckou dHepauu 6 Opyeou. 3aKOH COXpaHEHUSs
SHEPIruu B MEXaHHKE.

Jemoncmpayuu

1. [TpruMepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopnvie pa6omot u onvimol’

1. Omnpenenenue paboThl CUIIBI TPEHUS IPU PABHOMEPHOM JABM)KEHUU Tella
110 TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBuil paBHOBECHS pblyara.

3. N3mepenne KIIA HAKJIOHHOU IIJIOCKOCTH (2.1eKmponHnan
oemoHcmpauus).

4, N3yuenue 3akoHa COXpaHEHUS MEXAaHWYECKON PHEPruu (271eKmpoHHas
oemMoncmpayus).

8 KUIACC

Pa3nen 6. TensioBble siBJICHUS

OcHogHble  NONOMNCEHUs.  MOJIeKVIAPHO-KUHEMUYECKOU meopuu  CmpoeHus
gewecmea. Macca u pasmepvl amomog u moaekyn. Onvimvl, noomeepiscoaoujue
OCHOBHbIE NONONHCEHUS MONEKYNAPHO-KUHEMUYECKOU MeopUl.

Mopnenn TBEPIOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHHUW BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. Obvscuenue ceoticmea 2a3o8, Hcuokocmeu u
meEPObIX mel HA OCHO8e NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKOU meopull.
CMaumuBaHue u kanuiisapuvle aeieHus. Tennogoe pacuiupenue u cocamue.

Temnepatypa. Cesazb memnepamypvl €O CKOpOCMbIO MENIO08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvl  uzmeHeHusi  GHYmMpeHHel  dHepeUl:
menionepeoaia u cosepuienue pabomoi. Buowt menionepeoaqu:
MeNnI0nPO8OOHOCMb, KOHBEKYUSL, U3LYYEHUE.

KommaecTBo Temnotel. Yoenvhas mennoémkocms ewecmea. 1enioobmen u
menJiogoe pasHosecue. Ypasnenue meniogozo banauca.

IInasnenue u omsepoesanue KpUCMALIULECKUX gewecms. Yoenvnas menioma
nnaenenus. Ilapoobpazosanue u koumdencayus. Hcenapenue (MC). Kumnenwue.
Yoenvnas mennoma napoobpazosanus. 3a8ucumocms memnepamypuvl KUneuus om
ammocgheproco dasnenus. Brascnocms 6030yxa.

DHeprus TOIIuBA. YoenbHas menioma ccoparus.

Ipunyunsr pabomuvr mennogvix osuecameneu. KIIJ] mennosoeo ogueamens.
Tennosvle 0sucamenu u 3awuma oxpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerus snepeuu 8 meniogvix npoyeccax (MC).

Hemoncmpauuu
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Habmoienne 6poyHOBCKOTO IBHKEHUSI.

Ha6mronenune muddysun.

HaOmntoneHue siBIeHU CMaYMBaHUS U KAIIWJUISIPHBIX SIBIICHHIA.
HaOntoieHre TerioBoro paciupeHust Tejl.

V3MeHeHre naBiieHUs Ta3a MpH M3MEHEHUM 00bEMa M HArpEeBaHUU MU
OXJIQXKICHUH.

oW E

6.  IlpaBuna u3mMepeHUs TEMIIEPATYPHI.

7.  Bugsl Temmonepeaayu.

8. OxJaxkieHue Ipu COBEpPIICHUU padOThI.

9. HarpeBanue npu coBepiiieHUH padOThl BHEITHUMHU CHUJIAMHU.

10. CpaBHeHmHe TEIUTOEMKOCTEN Pa3TMYHbBIX BEIIECTB.

11. HaOGmroaeHue KUNEeHUs.

12. HalGmrogeHue MOCTOSHCTBA TEMITEpaTyPhl TIPH TIIABJICHUH.
13. Mopenu TeIIOBbIX IBUTATCIICH.

Jlabopamophuie padbomot u onvimol

1. OnbITEl MO OOHAPYKEHUIO JCHCTBUSI CHJI MOJIEKYJISIPHOTO TPHUTSKEHUS
(2/1eKmpoHHan 0emoncmpayus).

2. OnbITI NO BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

3. OnbIThl MO HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUAKOCTEH U
TBEPIBIX TEIL.

4, Omnpenenenue qaBieHUs BO3yXa B Oa/sIOHE IINPULIA.

d. OnbIThl, AEMOHCTPUPYIONIUE 3aBUCHUMOCThH JABJICHHS BO3JyXa OT €ro
00BbEMa 1 HATPEBAHUS WM OXJIAXKICHUSI.

6. IIposepxa 2unomesvi JUHEUHOU 3ABUCUMOCTIU ONUHBL CMOJOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyboke om memnepamypbi.

1. HaOnionenne w3MeHeHHs] BHYTPEHHEW »HHEpPruM Tejda B pe3ysbTaTe
Terionepeaayu U padboThl BHEITHUX CHUJI.

8. HccnenoBanue sABIEHHS TEIJI0OOOMEHA MPU CMENIMBAHUU XOJOIHOH H
ropsiueu BOJIBI.

9. Onpedenenue Koauuecmea meniomel, HOJAYYEHHO2O0 000U NpU

MensioooMeHe ¢ HazpembiM MemaiiudecKum YuruHoOpoM.
10. HccnenoBanwue mpoiiecca HCIapeHHUS.
11. Omnpenenenrne OTHOCUTEIBLHON BIaKHOCTH BO3TyXa.
12.  Onpeoenenue yoenvHot meniomel NAAGNEHUS 1bOA.

Paznen 7. DinekTpuueckue 1 MATHUTHBIE SIBJICHUSI

Onekmpuzayus men. JIBa poja SISKTPUUYECKUX 3apsagoB. BzaumojneicTBue
3apsHKEHHBIX TEJ.

OnekTpuueckoe mnone. llpunyun cynepnosuyuu 31eKmpuyeckux noaet (Ha
KawecmeeHHOM YPog8He).

Hocumenu snekmpuueckux 3apsoos. DnemenmapHulil 21eKMpudeckKutl 3apsio.
Cmpoenue amoma. 1IpOBOOHUKM U  JUDJIEKTPUKU. 3aKOH  COXpaHEHHS
3JIEKTPUYECKOTO 3apsia.
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DNEeKTpUUECKU TOK. VYcnosus cywecmeosanus 31eKmpuyecko2o moKd.
HNcTtouHnku MOCTOSSHHOrO ToOKa. JIeWCTBUS 3JIEKTPUYECKOro ToKa (TEIIOBOE,
XUMUUYECKOE, MAaTHUTHOE). DIeKmpudecKutl mox 8 HCuOKOCmsAX U 2a3ax.

Pabota u MOIIHOCTH DJJIGKTPUYECKOTO TOKA. 3akon [{xcoyni—/lenya.
Onekmpuueckue yenu u nompedumenu IIeKMpPUYecKol dHepeuu 6 Ovimy.
Dnektpuueckas uenb. Cuiia Toka. DIeKTpuueckoe HamnpsbkeHue. COnpoTHUBIICHUE
IPOBOJIHUKA. YOenvHoe conpomusnenue eewecmea. 3akon Oma i ydacTka IeTH.
[TocnenoBaTenbHOE MW MapaJJieIbHOE COEJWHEHUE MPOBOAHUKOB. Kopomkoe
3amvIKaHue.

[TocTosiHHBIE MarHUTHL. B3auMoaelCTBHE MOCTOSSHHBIX MAarHUTOB. Macnummoe
none. Maecnumnoe none 3emau u e2o 3HaueHue O JcuzHu Ha 3emne. Onvim
IOpcmeoa. Maznumnoe none anekmpuiecko2o moka. llpumenenue 31eKmpomacHumos
6 mexHuke. Jlelicmeue MacHUMHO20 NOJS HA  NPOBOOHUK C  MOKOM.
Onekmpoogueamenb NOCMOAHHO20 MOKA. Hcnonvzosanue snexmpoosueameneli 8
MEXHUYeCKUX YCMpoucmeax u Ha mpaHcnopme.

Onvimol @apaodes. Aenenue snekmpomacHumuon unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noJly4eHus 9NIeKMPUYECKOU SHep2UU.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu
DJIeKTpU3aLUs TE.

JIBa pojia SIEKTPUUYECKUX 3apsa10B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEJ.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DJIeKTpoCcTaTU4eCcKass MHIYKIIUS.

3aKOH COXpAaHEHUS DJICKTPUUECKUX 3aPsJI0B.

[IpOoBOIHUKY U JUBJIEKTPUKH.

MopaenupoBaHue CUIOBBIX JIUHHUM 3JIEKTPUUYECKOTO MOJIS.

HcTouyHMKM TOCTOSTHHOTO TOKA.

JIeHCTBUS IIEKTPUIECKOTO TOKA.

0. DIeKTpUYEeCKUl TOK B KHUIKOCTH.

1. T'a30BbIit pa3ps.

12. W3mepeHue Cuiibl TOKa aMIIEpPMETPOM.

13. H3mMepeHwue 2JIEKTPUICCKOT0 HANPSHKEHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUI.

15. BsaumopeiicTBHE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHHe HEBO3MOKHOCTH Pa3ICIICHHS TOJIFOCOB MarHHTA.

17. MopaenupoBaHue MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarsauTHOE MoJjie TOKA. DICKTPOMArHuT.

20.  JlelficTBMEe MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.

21.  DnekTpoaBUTATENb MOCTOSHHOTO TOKA.

22. HccnenoBaHue sIBICHUS DJICKTPOMArHUTHOW WHTYKITHH.

23.  Omnbiter Dapajes.

24. 3aBUCHMMOCTb HAaIpaBJICHUs] WHIYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHUKHOBCHHUS.

RBOoONOO~WNE
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25.  DIIEKTpOTEeHEePaTOp MOCTOSHHOTO TOKA.
Jlabopamophuie pabomoul u onvimol

1. OneITel IO HAOJIOJACHHWIO DJICKTPU3AIMU TEJ WHAYKIHEH W TIpH
COTPUKOCHOBCHHH.

2. HccnenoBanue ACHCTBUS IJICKTPUYECKOTO TIOJISI HA TIPOBOJHUKHA H
JTUDJICKTPUKH.

3. COopka u mpoBepKa padOThI JIEKTPUUCCKOM IIEITH TTOCTOSHHOTO TOKA.

4, W3MmepeHne u peryaIupoBaHUe CHIIbI TOKA.

5. N3mepenne u peryaInpoBaHie HAPSHKECHUS.

6.  Hccrnedosarnue 3asucumocmu cuibl moKa, Uoyue2o uepe3 pe3ucmop, om
CONPOMUBIEHUSL Pe3UCOPA U HANPSNCEHUSL HA PE3UCTOpe.

7. Onvimet, 0eMoHCmpupyowue  3a8UCUMOCHb 9NeKMpU1ecKoeo
CONpomueneHuss NPOBOOHUKA OM €20 ONUHbL, NIOWAOU NONEPeHHO020 CedeHusl U
mamepuaa.

8.  Ilposepra npasuna cinodxcenuss HANPsN’CEHUll Npu NOCie008amenbHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

9.  Ilposepxa mnpasuna 0ns cuivl moxka npu NApaIIeIbHOM COeOUHEHUU
Pe3uUcmopos.

10. Ompenenenue pabOTHI NEKTPUUECKOTO TOKA, MAYLIETO Yepe3 pe3UCTop.

11. OrmpexneneHue MOIIHOCTH JJIEKTPUUECKOTO TOKa, BBIAEISAEMON Ha
pe3ucrope.

12. HccnenoBanue 3aBUCHMOCTU CHUJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEM.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHre MArHUTHOTO B3aUMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

15. H3yueHme MarHATHOTO TIOJNIA TIOCTOSHHBIX MAarHUTOB TpU HX
00BEMHEHUY U Pa3/ICJICHUN.

16. HccnenoBanue A€WCTBUSA ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OneITel, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI B3aWMOJCHCTBUS
KaTyIIK{A C TOKOM M MarHuTa OT CHJIbI TOKA U HaIlPaBJICHUS TOKA B KaTYIIIKE.

18. H3yueHue ACHCTBUS MAarHUTHOTO ITOJIS HAa MPOBOIHHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 21eKmpoosucamers.

20. Usmepenwne KIIJI snekTpoaBUrarenbHON yCTaHOBKH.

21. OnbIThl 1O WCCIENOBAHUIO SIBICHHUS DSJIEKTPOMArHUTHOW WHIYKIIWU:
WCCJICIOBAaHNE N3MEHEHUH 3HAUCHUS U HAMIPABJICHUS MHIYKIITMOHHOTO TOKA.

9 KUIACC

Pa3znen 8. Mexanuueckue siBJIeHUS

Mexanuyeckoe pABWkKeHuWe. MarepuanbHas Touka. Cucrema oOTCYETA.
OTHOCUTETBHOCTh MEXAaHMYECKOTO JABIWKEHHUA. PaBHOMepHOE MPsSMOJUHEHHOE
nBWkeHue. Hepasnomeproe npamonuneunoe osudscerue. CpenHsIs U MEHOBEHHAs
CKOpOCMb meia npu HepasHOMEPHOM OBUNICEHUL.
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Yckopenue. Pasnoyckopennoe npamoaunetinoe ogudxcerue. (CB0OOOITHOE
nagenue. Onvimul [ anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumensroe ycKopeHue.

ITepseiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH HprotoHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOAbH#CeHusl, Culd
MpeHus NoKosl, Opyaue uobl MpeHusl.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nageHus. /Jeuscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue maTepualbHOW TOYKHU. AGcontomuo meépooe meno. Pasnosecue
MeEpP0020 mena ¢ 3aKpeniéHHou ocvio 8paujenuss. MOMEHT cunbl. [{enmp msdcecmu.

Nmnynee Tena. Mszmenenue umnynvca. Mmnyavc cunvl. 3aKOH COXPaHECHUS
uMiyibsca. PeaktusHoe npuxenue (MC).

Mexanudeckass pabora W MOIIHOCTh. PaboTa cui TsSxecTH, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. 1loTeHIManbHasg HEprusl Teja, MOAHITOrO0 Haj
MOBEPXHOCTHIO 3eMIu. [lomenyuanvras snepaus cocamou npysxcunsl. Kunernyeckas
sHeprusd. Teopema o Kumemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPIuMu.

Jemoncmpayuu

1. HaGnronenne MexaHWYECKOTO IBUMIKEHHUS Tella OTHOCHUTEIBHO Pa3HbIX
TEJI OTCYETA.

2. CpaBHeHUE TyTel W TPAeKTOPUN ABUKEHHSI OJJHOIO U TOTO XKe Teja
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKkOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUSL.

4, HccnenoBanne npu3HaKkoOB PABHOYCKOPEHHOTO JIBUKEHUS.

S. HaGnronenue nBM>XKeHUS Tela 10 OKPYKHOCTH.

6. HaOnronenne MexXaHWMYECKUX SIBICHUM, MIPOUCXOJAIIMX B CHCTEME

orcuéra «Tenexka» mMpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOPEHMS TeJla OT MAacChl Tejla U JICHUCTBYIOIICH HAa HETO
CHJIBL.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9. N3meneHue Beca Tena Npu yCKOPEHHOM JIBUKEHUH.

10. Ilepemaua uMmIrysbca Mpy B3aUMOICUCTBUH TEII.

11. TIpeoOGpa3zoBaHusi SHEPTUU IPU B3AUMOACHCTBUH TEIL.

12. CoxpaHeHue UMIyJbCa MpU HEYNIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIhCa TIPH a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOGmroaeHue peakKTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKON IHEPTrUU MPU CBOOOJHOM MaJIEHUU.

16. CoxpaHeHne MeXaHWYECKOW OJHEPrHM TpPH [ABKCHUU Tela TMOA
JEHUCTBUEM MPY>KUHBI.

Jlabopamophuie padbomosl u onvimol
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1.  Koncmpyupoeanue mpaxkma 015 pazeona u OalbHeluleco pagHoOMEPHO20
OBUMNCEHUS ULAPUKA UTIU MENeHCKU.

2. OrnpeneneHue CpeIHEN CKOPOCTU CKOJbKEHUS OpycKa WU JBUKCHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHrue yCKOpPEeHHs Tella MPU PABHOYCKOPEHHOM JBW)XEHUH IO
HAKJIOHHOM IIJIOCKOCTH.

4, Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

S. llposepxa eunome3svl: eciu npu pasHOYCKOPEHHOM O8UMCEHUU Oe3

HAYaabHOU CKopocmu nymu OMHOCAMCA  KAK pﬂ() HeYemmuix yucein, mo
coomeemcmeyrouwue npomesrCymKu 6pemeru OOUHAKOBYL.

6.  HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUS OT CHJIBI
HOPMAaJIbHOT'O JIaBJICHMUS.

7. Omnpenenenre ko3 PUIIMEHTA TPEHUS CKOJIBKEHUS.

8.  Omnpenenenue KECTKOCTU MPYKHUHBI.

9.  Onpenenenue pabOTHI CUIIBI TPEHUS TIPU PAaBHOMEPHOM JABM)KCHUU Tela

10 TOPU30HTAJILHON TTOBEPXHOCTH.

10. Omnpenenennie pabOThl CHJIBI  YIOPYTrOCTU TMpU MOABEME TIpy3a
C MCIIOJIb30BAHMEM HEIOIBIKHOTO ¥ ITOJABMKHOTO OJIOKOB.

11. HM3yueHue 3aKOHA COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue K0J1e0aHUA U BOJHBI

KonebarenbHoe nBrxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUM: TIEPHO/I,
4acToTa, aMImIuTyaa. Mamemamuyeckuii u npyscunHviti masmuuku. lIpespawenue
SHepauU NpuU KoiedamenbHOM O8UNCEHUU.

3atyxaroniue konebanus. BeiHyx1eHHbie kosie0anus. Pesonanc.

Mexannueckue BOJIHBL. CBONCTBAa MEXaHUYECKUX BOJH. [IpodonvHulie u
nonepeymnsle 80IHbL. /[TUHA 80JIHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 MEEPOOM meite, ceticmuyeckue gonHvl (MC).

3ByK. [ pomxocms 38yka u evicoma mouna. Ompadicenue 38yka. Ungpazeyx u
VIbMPAa3eyx.

Jemoncmpayuu

1. HaOmronenne kosneOaHUM Tel IMOJ JEWCTBUEM CHIIBI TSHKECTH U CHIIBI
YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHCA.

4, PacnpoctpaHenye IpoI0IbHBIX U ITOIIEPESYHBIX BOJIH.

5. Habmroneane 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTEHI.

6. AKyCTUYECKHI pEe30HaHC.

Jlabopamopnuie pabomol u onvimol

1. OnpeneneHrue 4YacToTbl M TEpHOJA KoOJeOaHUH MaTeMaTU4ecKOro
MasATHHKA.
2. Omnpenenenre 4acTOThl U NEPHOJA KOJeOaHUM MPYXKMHHOTO MasiTHUKA

(2/1eKmpoHHan 0emoncmpayus).
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3. HccnenoBanue 3aBUCHMOCTM TEpHOAAa KOJIEOAHWH MOJBEIIEHHOIO K
HUTH TPy3a OT JJIMHBI HUTH.

4, UccnenoBanne 3aBUCMMOCTM  TepuoAa KojeOaHUW  MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKmMpOHHAA 0eMOHCMPAUU).

5. [IpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJeOaHU! Tpy3a, MOABEIICHHOTO K
HUTHU, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh TIEpHOJa  KoJieOaHMI
NPY>KMHHOTO MasgTHUKA OT MacChl Ipy3a M )KECTKOCTH MPYKUHBI.

7. N3mepenne  yckopeHHsl  CBOOOJHOTO  TMAJCHUS  (2J1eKmMpOHHAA
oemoncmpauus).

Pazgen 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMAarHUTHOE  MOJIE.  DJIEKTpOMAarHuTHble  BOJHBL.  (Cgolicmea
aneKkmpomacHumnulx 6oaH. ILlxana snekmpomacHummuovlx 6oan. Hcnonvzoganue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOU CEA3U.

DJIeKTpOMarHuTHas mnpupoja cBeta. CKOpocTh cBeTta. BonHOBBIE CBOMCTBA

CBeTa.

Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOKICTBA CBETA.

Jlabopamopnuie pabomot u onvimui’

1. N3ydeHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHIIBHOTO
TenedoHa.

Pa3pnen 11. CBeToBbI€ IBJIEHUSA

JIyueBas Mmonens ceera. Mctounuku cBera. [lpsamonuneunoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3axou
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH TMPENOMIIEHUS CBeTa. [lonnoe @HympenHee
ompadicenue ceema. Fcnonvzoganue nNoOAHO20 GHYMPEHHE20 OMPAdCEHUSA 6
ONMUYECKUx c8emoooax.

Jlunza. Xon nydeit B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). [na3 xax onmuueckasa cucmema. bnuzopykocms u
0AIbHO30PKOCb.

Pasznoorcenue 6enoco ceema 6 cnexmp. Onvimer Hvromona. Cnoowcenue
CNeKMpalbHbIX YBEMOS.

Hemoncmpayuu
[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n3o0pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnNTHYECKUN CBETOBO/I.

Xon myuel B coOuparoliei JInH3e.

X0/ 1y4ey B pacCeuBaroLIeH JIMH3E.
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8. [Tomydenune n300paxeHnid ¢ TOMOIIBIO JIUH3.

9. [Tpunaumn neiictBus GporoanmapaTa, MUKPOCKOTIA U TEIECKOIIA.
10. Mogens rinasa.

11. PaznoxxeHue 6€10ro CBEeTa B CHEKTP.

12. Tlonyyenue O0enoro cBeTa NpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamophuie padbomovl u onvimol

1. HccnenoBanne 3aBUCUMOCTH yria OTPa’K€HUS CBETOBOTO Jiyya OT yrJia
najeHusl.

2. N3yuenune xapakTepucTUK N300pakeHus MpeAMeETa B INIOCKOM 3epKalie.

3. UccnenoBanne 3aBUCUMOCTH yria MPEJIOMIICHUS CBETOBOTO Jyya OT
yTiia aJICHUs Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tomyuyenune n300pakeHnii ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

d5. Onpenenenve  (HOKYCHOTO  pacCTOSIHUSL W ONTHUYECKOM  CHJIbI
coOuparoniet TMH3bI (21eKMPOHHASA 0EMOHCMPAUUSL).

6. OneITEl MO Pa3OKEHHIO OEeJIoro CBEeTa B CIEKTP (271eKmpoHHAasA
oemMoncmpayus).

7. OnBITHI 110 BOCHPUSTHIO IBETA MPEAMETOB MPU UX HAOIIOJCHUU uepes

[IBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUSA

Onvimsl Pezeppopoa n minanerapHas Mojieiab aToma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmei.

PannoaktuBHOCTE. Anbgha-, bema- u eamma-usnydenus. CTpOCHUE aTOMHOTO
anpa. Hyxknonnas mooens amomuozo Aopa. Hzomonwvi.  Paouoaxmuénvie
npespaujernus. Ilepuoo nonypacnada amomuulx soep.

SnepHbie peakiuu. 3aKOHBI COXPAHECHHS 3apSIOBOTO M MacCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu suepeuu Connya u 36é30 (MC).

SAnepHas sHepreTuka. /Jleicmeus paouoakmueHblX USLYUEeHUll HA JHCUBble
opearusmvl (MC).

Jemoncmpayuu

1. CrexTpbl U3Ty4eHUS U TTOTJIONIEHUS.

2. CnekTpsl pa3Iu4HbIX ra30B.

3. CnekTp Bogopo/a.

4, Ha6nronenue TpekoB B kamepe Bunbcona.

d. Pabora cuéTunka HOHU3UPYIOLUX U3TyYEHUH.

6. Perucrpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnule padbomout u onvimol

1.  HabawooeHnue cniowHbIX U TUHEUYamblX CHeKMpPO8 U3J)YeHUs.

2. HccnenoBanne TPEeKOB: U3MEPEHUE SHEPTHM YaCTULBI IO TOPMO3HOMY
nyTH (1o gpororpadusam) (31eKmponnas 0emoncmpayus).

3. N3mepenue pagunoakTuBHOTO (POHA (I1eKmMpPOHHAA OemOHCmpayus).
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IHoBTOpHUTEIBLHO-00001IAKOIINIA MOAYJIb

[ToBTOpUTENHEHO-0000IAOIINI MOTYJIb TTPEAHA3HAYEH JJIsl CUCTEMATHU3allUU U
00001IeHNs TPEIMETHOTO COJEPXKaHUSI U OMNbITa JIESITEIHbHOCTH, MPUOOPETEHHOTO
IIPU U3YUYEHUHU BCETO Kypca (PU3HKHU.

[Ipy u3ydyeHUU JAHHOTO MOMAYJSL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBACTCS JOCTUKEHUE TPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  Pe3ysbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHO-Hay4YHasi I'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIECIOBAHUSA
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBACHATH (PU3NUECKHE
SBJICHUS, TIPUMEHSSI TIOJyYEHHBIE 3HAaHUS, pemarh 3aJa4d, B TOM YHUCIE
KauyeCTBEHHBIE U KCIIEPUMEHTAIbHBIC.

[IpuHIIMTIHATBHO AESITEILHOCTHBIN XapaKTep MaHHOTO pa3jielia peaan3yeTcs 3a
CYET TOTO, UTO yYallleCs BBITIOTHSIOT 3aJJaHUsI, B KOTOPBIX UM IpejiaraeTcs:

" HAa OCHOBE IMIOJYYECHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSICHSITH
dbu3nYecKue SBJICHUS B OKPY>KaIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU,

" WCIIOJIb30BaTh MO PYKOBOJICTBOM II€/Iarora Hay4YHbI€ METO/bl UCCIICIOBAHUS
bu3uYeCcKuX SBJICHUN, B TOM 4YHCIE ISl TMPOBEPKU THUIOTE3 U TOJIYy4YEHUS
TEOPETUYECKUX BHIBOJIOB;

" OOBSCHATH C ONMOPOM Ha JUAAKTUYECKUI Marepuai IMocje OOCYXKICHHS C
MeJaroroM Hay4yHbIEe OCHOBBI HauOOJIe€ BAXKHBIX JOCTIKEHUH COBPEMEHHBIX
TEXHOJOTUH, HampuMep, MPAKTUYECKOTO HCIONb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX HM3BECTHBIX BHUJOB
SHEPIuu.

Kaxmas w3 TeM JmaHHOTO pas3fienia BKIIOYACT AKCIEPUMEHTAIBHOE
uccieoBaHue O00OOIIAIOIIEr0 XapakKTepa Ha YCMOTPEHHE IMelarora U IpH €ro
nomoiy. Paznen 3aBepmiaeTcsi NpPOBEIECHUEM JTUArHOCTUYECKOM U OLIEHOYHOM
paboThI 32 KypC OCHOBHOM IIKOJIBI.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYEBHOI'O IIPEIAMETA
«®U3UKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

B uenom pesynbTathl ocBoeHHs oOywarommmucs ¢ 3[IP yyebHoro mpeamera
«Duszuka» JOMKHBI COBNAAATh ¢ pe3yiapTatamMu denepanbHON paboyeil mporpaMmsl
OCHOBHOTI'0 00111eT0 00pa3oBaHusl.

Haunbosnee 3HaUMMbIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrare nzydenus GU3NKK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs Yy
obyuatomierocs ¢ 3[1P OyayT cdopmupoBaHbl ClIeIyIOMNUE JTUYHOCTHBIE PE3YIbTATHI
B YaCTH:

1) maTpuOTHYECKOTO BOCITUTAHHUS
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IIPOSIBJICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
(du3nyecKoil HayKu;

LEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSM POCCUNCKUX YUEHBIX-(PUZUKOB;

2) rpaskJJaHCKOI'0 U TyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJI€HUU OOUIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM
(1076370978

OCO3HAHHE BAXHOCTU MOPAIbHO-3THUYECKUX MPUHLUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3CTETUYECKOTr0 BOCIIUTAHUS:

BOCIIPUATHE ICTETHUYECKUX KadyecTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) LIEHHOCTU HAYyYHOTO O3HAHUSA:

OCO3HAHWE IIEHHOCTH (PU3NYECKOW HAayKH KakK MOIIHOTO HWHCTPYMEHTa
NO3HAHUS MHUpPA, OCHOBBI PA3BUTUS TEXHOJOTHM, Ba)XHEHIIEH COCTABIAIOLIEH
KYJbTYpBHI,

pa3BUTHE HAy4yHOM JHO0O3HATENBHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEATENbHOCTH;

5) bopmupoBaHUS KYJIbTYpPbI 3I0POBbSI K SMOIIMOHAIBHOTO 01aronoIyqus:

OCO3HaHHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUJI OE30MIaCHOTO MOBE/ICHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ 3JeKTPUYECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMAIIHUX YCIOBUSX;

c(hOpMHPOBAHHOCThH HaBbIKa pedJIeKCHUHU, PU3HAHME CBOETO TpaBa Ha OITHOKY
Y TAKOTO K€ MPaBa y APyroro 4YeJIoBeKa;

6) TpyJI0BOTO BOCTTUTAHMUS:

7) aKTUBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNpHONl  OpraHW3alldy,  HACEJIEHHOro  MyHKTa, PpPOAHOrO  Kpas)
TEXHOJOTUYECKOM M COLMAJIbHOW HANpPaBJICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
bu3MUecKUX 3HAaHUM;

MHTEPEC K MPAKTUUYECKOMY M3YUYEHHUIO MPOQeccui, CBA3aHHBIX C (QUZHKOI;

8) 2KOJIOrMYECKOT0 BOCTIUTAHMUS:

OpUEHTAllMsI Ha NpUMEHEHHE (U3NYECKUX 3HAHUM M7 peuieHus 3aaad B
00JIaCTH OKpYXKAIoIel Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOMXHBIX
IIOCJIEACTBUM JJIs1 OKPYIKAIOLIEH CPEbI;

OCO3HAaHME TIJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpOoOJeM W MyTed Hux
pelLIeHHS;

9) amantanuu K U3MEHSIIOLUMCS YCIOBHUSIM COIMAIbHON U IPUPOJTHOU CPEIbI:

NOTPEOHOCTh BO B3aMMOJCIHCTBUM TIPU  BBINOJIHEHUM HWCCIEAOBAHUM U
IPOEKTOB (PU3NYECKON HANIPABIEHHOCTU, OTKPBITOCTh OIBITY U 3HAHUSAM APYIHX;

MOBBIIIEHHE YPOBHS CBOEM  KOMIIETEHTHOCTM  4Y€pe3 MPAKTHUYECKYIO
NEATEIbHOCTD;

noTpedHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM uuciie (HOpMYITUPOBAThH
U7IeH, MOHATHUSA, TUIIOTE3bI O PUBMUECKUX 00bEKTaX U SBIICHUSX;
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Ooco3HaHue Ie(UIUTOB COOCTBEHHBIX 3HAHUNA M KOMIETEHTHOCTEH B 00JIacTH
buzuku;

TUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYCCKUX 3HAHUA;

CTpEMJICHHE aHAJIM3UPOBATh U BBISBISITH B3AUMOCBSI3U MPHUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIh30BAaHUEM (PU3NICCKUX 3HAHUA;

OLIEHKAa CBOMX JEHCTBHH ¢ Y4YETOM BIMSHHUS Ha OKPYXKAIOIIYIO0 Cpeny,
BO3MOXHBIX INI00ATBHBIX TOCIEICTBHA.

METAIIPEJMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHblMu y4eOHbIMU NOZHABAMETbHBIMU OCIICEUAMU:

1) 6a30BBIC TIOTHYECKHE TCHUCTBHS:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MIPU3HAKU OOBEKTOB (SIBICHHUI);

yCTaHABJIMBATh CYIIECTBEHHbIM MpPHU3HAK KJIacCU(PUKALKUUA, OCHOBAHMS IS
000011IeHNs U CpaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B paccMaTpUBAaEeMbIX (akTax,
JAHHBIX U HAOIIOJIEHUSIX, OTHOCSAIIMNXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH [IPUYMHHO-CJIEICTBEHHBIE CBSI3M TPU  HM3YyUYEHUU (PU3MUECKHUX
ABJICHUA W TMPOILECCOB, NPOBOJAUTH BBIBOJBI C HCIOJIb30BAHUEM JACAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKJIFOUEHHM, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX (PU3NUYECKHUX
BEJIMYMH, PU HEOOXOAUMOCTHU MO/ PYKOBOJICTBOM YUHTEJIS;

BBIOMpATh Croco0 pemeHus y4eOHOM (¢u3nueckol 3amaud (CpaBHEHHE
HECKOJIBKUX BapUAHTOB pEIICHMs, BBIOOp HaubOoiee MNOAXOIAEro ¢ Y4ETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPUEB) TIOJT PYKOBOJICTBOM YUUTETIS.

2) 6a30BBIC UCCIIEIOBATEILCKIE ICHCTBHS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKII HHCTPYMEHT NTO3HAHUS;

OPOBOJUTH IO IUTAHY ONBIT, HECIOXKHBIM (PU3NYECKUN HKCIIEPUMEHT,
HEOOJBIIIOE HCCIeAOBaHUE (PU3UYECKOTO SBJICHUS, TMPU HEOOXOAUMOCTH TIOJ
PYKOBOJICTBOM YUMTEJIA;

dbopmynupoBath 0OOOLIEHUS W BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0ICHUS, ONBITA, UCCIEAOBAHUS C OTIOPOM Ha IJIaH/aITOPUTM.

3) pabota ¢ uHpopmaIueii:

MPUMEHATh PA3IUYHBIE METOJbl, MHCTPYMEHTbI M 3alpoChl NpPH IMOUCKE U
otOope MH(pOpPMAaIMU WM JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (pu3znyeckon
3a/layu, NpU HEOOXOAUMOCTHU MO PyKOBOJACTBOM YUHUTEI;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh MHGOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
IpEe/ICTaBJICHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (OpMY  MpEACTABICHUS
UHpOpMalMd W WUIIOCTPUPOBATh pELIAEMbIE 3a/JaYd  HECIOXHBIMU CXEMaMH,
auarpaMMaMu, MHOM TpaduKoi U UX KOMOMHAIUSIMU, TIO/T PYKOBOJICTBOM YUHTEIIS.

Osnadenue YHUBEPCANbHBIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmienwue:

B XOJIe 00CYXJIeHHsSI y4eOHOTO MaTepHuaa, pe3ysIbTaToB JabopaTOpHBIX paboT
U IPOEKTOB 33JaBaTh BOIPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMbl M BBICKA3bIBATb
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ujcH, HalleJICHHbIC HA peIIeHUE 3a7a4yd W TMOJjepKaHue OJaroKeaaTeIbHOCTH
OOIIIEHNUS;

COTIOCTABJISITh CBOM CYXXJICHUSI C CYXICHUAMH APYTUX YYaCTHUKOB JIHAJIOTra,
0OHapy>KMBaTh Pa3IUYUE U CXOJICTBO MO3UIUN;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO MPEACTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITa
(9KCIIEpUMEHTa, UCCIEAOBAHUS, POEKTA).

2) coBMeCTHasl IeSITEIBHOCTD (COTPYIHUYECTBO):

NOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M HHAMBUAYaJIbHOM
paboTHI PU PEIICHUHN KOHKPETHOU (PU3NUIECKON TTPOOIEMBI;

MIPUHUMATH L€ COBMECTHOM JESITEIbHOCTH, OPTaHU30BBIBATH JICUCTBUS 1O €€
JOCTIDKEHUIO: PACTIpeIesTh PO, 00CYKIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHATh CBOIO 4YacTh pPabOThI, JOCTUTash Kauye€CTBEHHOT'O pe3yjibTaTa IIo
CBOEMY HAIpPABJICHUI0O U KOOPJAUHUPYS CBOU JEUCTBUSL C JPYTUMH YJI€HAMHU
KOMaH/JIbI;

OIICHMBATh Kaue€CTBO CBOEro BKJaJa B OOHIMHA MNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

Osnadenue yHugepcaibHblMu YUeOHbIMU PE2Y/IAMUSHBIMU 0CUCHEUAMU:

1) camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyaIUsX, TPEOYIOUUX IS
pereHns GU3HIeCKUX 3HAHUH,

OpPUEHTUPOBAThCA B  PA3IMYHBIX  MOAXOAAX  MPHUHATUA  PELICHUM
(MHAVMBUyaIbHOE, IPUHATUE PEUICHUS B TPYyNIE, IPUHATUE PELICHUN TPYNIO);

COCTAaBJIITh AITOPUTM pelIeHUsT (PU3NIECKON 3a/1auu WU TIJIaHa UCCIICIOBAHUS
C YYETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEU, MOJI PYKOBOJICTBOM
YUUTEIS.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTyalluM MW TIpejyiarath TIUlaH €€ W3MEHEHWs, TIpHu
HEO0OXOIMMOCTH T0JT PYKOBOJACTBOM yUHTES,

OOBSICHATh ~ TPUYUHBI  JIOCTHXKEHUSI  (HEIOCTHXKEHHUS)  PEe3yJbTaToB
NESITEIHbHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

3) SMOIMOHAJIbHBIN MHTEJIJICKT:

CTaBUTH CeOsl HA MECTO JAPYroro 4YeJIOBEeKa B XOJE CIOpa WIH JUCKYCCHU HA
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro.

4) npunsTUE ce0s U IPYTHUX:

MPU3HABAaTh CBOE MPaBO HA OMMOKY MpHU penieHuH (PU3NYECKHUX 3a7ad WIA B
YTBEPKICHUAX HA HAYyYHBIE TEMBI M TaKOE e MPaBo APyroro.

NPEAMETHBIE PE3YJIbTATBI

TpeGoBaHusi K MpeAMeTHBIM pe3yJabTATAM OCBOEHHUSI Y4eOHOro mpeaMeTa
«®@u3ukay, pacnpeaejeHHble 0 ToaM 00y4YeHHs
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Pesynpratel mo rogam (GOpMyNHUPYIOTCS MO MPHUHIMITYY A00aBICHUS HOBBIX

pe3yibTaTOB OT roja K roay (pe3ysibTarbl OYEpPEJHOr0 roja MO YMOJIYaHUIO
BKJIFOUAIOT PE3YJIbTaThl MPEBITYIIHX JIET).

7 KIIACC

[IpenmeTHble  pe3ynabTaThl Ha 0a30BOM  YpOBHE JOJDKHBI — OTpaXarhb

c(hOpMHPOBAHHOCTh y 00YUaAIOIIUXCS YMEHUI:

OpUEHTHUPOBAThCS B TMOHATUSIX U ONEPUPOBATh MMH Ha 0a30BOM YpOBHE:
dusznyueckrue M XUMHYECKHUE SIBJICHUS; HAOJIOJEHUE, DKCIIEPUMEHT, MOJEIb,
TUI0Te3a; €IWHULIBI (PU3NYECKHX BEJIMYMH, aToOM, MOJEKYJa, arperaTHbie
COCTOSIHUS BelecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE); MEXaHHYECKOoe
JNBIKEHUE (PAaBHOMEPHOE, HEPAaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPaeKTOpus,
paBHOACHCTBytoImass  cui,  gedopmarnus  (yopyras, — IDIacTHYEcKas),
HEBECOMOCTh, COOOIIAIONTUECS COCYAbl, C OMNOpPOW Ha JUAAKTUYCCKUN
MaTepual

paznuyath siBneHus (nud@ys3us; TEmIoBOe [BHKEHHME YacCTUIl BeIlEeCTBa;
PaBHOMEPHOE  JIBHDKCHME; HEPaBHOMEpPHOE  JIBUIKEHUE; WHEPIIUS,
B3aUMOJICHCTBUE TEJ; pasHogecue meEPObIX mell C 3AKPEnéHHOU OCbio
epawenusl; Tiepeaada JaBJICHUS TBEPABIMH TEJIAMH, KUIAKOCTSIMU M Tra3amu;
aTMoc(epHOE [1aBlICHWE; IUIaBaHUE TeJ, TNPEBPAIICHUS MEXaHUYECKOU
SHEPrUu) IO ONMHUCAHUIO WX XapPaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (pu3mdecKoe sIBICHHUE, MOCIe MPEeABAPUTEIHLHOTO
00CYXKIEHHUS C IIearorom;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUN B OKPYKaroleMm
MHUpE, B TOM 4HCle (PU3MUECKUe SIBIICHUS B MPUPOJC: MPUMEPHI JABUKECHHUS C
PA3IMYHBIMUA CKOPOCTSIMU B JXKMBOM U HEXMBOM IPUPOJAEC; NEUCTBUE CUIIBI
TPEHUs B MPHUPOJEC U TEXHUKE; BIUSHHUE aTMOC(HEPHOTO JAaBJICHUS Ha KUBOU
OpraHu3M; IJIaBaHHE PbIO; pblYard B TeJie YeJIOBEKa; MpPHU 3TOM NEPEBOIUTH
IPAKTUYECKYyI0  3a7ady B y4eOHyl,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKHA (PU3MUECKUX SBJICHUH C MTOMOIIBIO TIEIarora;

OMKCHIBATh W3YUYEHHBIE CBOWCTBA TEN W (U3MUECKHUE SIBICHHS, HCIIOIb3YS
¢dusnueckne BeMWYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpPEMS, IMYTh,
CKOPOCTb, CPEIHSASI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CHIIA
TpEeHUs, JaBjieHue (TBEPAOro Tena, MKUAKOCTH, raza), BhITAJIKUBAIOLIAs CUJa,
MexaHu4eckasi paboTa, MOIIHOCTh, IJIEYO CUJIbl, MOMEHT CUJIbl, KOA(P(ULIUEHT
MOJIC3HOTO JICUCTBUSI MEXaHU3MOB, KHHETUUECKasl U MOTEHIMAIbHAs SHEPIus)
C ONOpO Ha CcXeMy; NpH OIKUCAHUU PACKPBHIBATh (PUINYECKUN CMBICIH
UCIIOJIb3YEMbBIX BEJIMYMH, UX 0003HAUYCHUS U €JUHUIIBI (PU3NUECKUX BEIUYHWH,
Haxooums Gopmynvl, céa3vlearOUue OGHHYI0 QUULECKVIO 8ETUYUHY C OPYUMU
BENUUUHAMU, CMPOUMb 2PAPUKU  UIYUEHHBIX 3A6UCUMOCTEN  DU3UYECKUX
geuyyH C OTIOPOU Ha JUIAKTUYECKAN MAaTEPHUAT,

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBJIICHUS M TIPOIIECCHI, UCTIONB3Y S
paBujia CIOXKEHUS CUJl (BIOJIb OJHOM NpsiMOl), 3akon I yka, 3axon Ilackans,
3axon Apxumeoa, npasuno pagnogecus pviuaza (610Ka), «3010mMoe Npasuion
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MexauuKu, 3aKOH COXPAaHEHUsS MEXaHWYECKOM SHEpPruH; NpU 3TOM JaBaTh
CIIOBECHYI0 (POPMYIMPOBKY 3aKOHA W 3anUCLIBAMb €20 MamemMamuieckoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazozd ¢ 00CydicoeHuem niana pabomol,
O0BSACHATHh (pU3MYEeCKUe SIBJICHUS, MPOLECChl U CBOMCTBA Tell, B TOM YHUCJE U
B KOHTEKCTE CUTYalIMil TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: MpU MOMOILN
nejarora BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 noruyeckux maroB ¢ omopou Ha 1—2 U3y4EeHHBIX CBONCTBA (PU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4yd B 1JIEHCTBHE C OMOPOM HA AJITOPUTM,
IpeIBapUTEIbLHO Pa300paHHbIl COBMECTHO C MIEAArOroM, HCIOJb3ys 3aKOHBI U
dbopmyIibl, CBA3bIBAIONINE (DU3UYECKHUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a/layy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (DU3NUECKUE BETUUMHBI B
dbopMynbl W TPOBOAUTH pacy€Thbl, HAXOIUTh CIPaBOYHbIC JaHHbBIE,
HEO0OXOIUMBbIE ISl PEIICHUs 3a]1ad, OLIEHUBATh PEATUCTUYHOCTH MOJYyYSHHOU
(bu3MUeCcKOil BEIMYUHBI,

pacrno3HaBaTh NpoOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh NMPHU MOMOLIN (HU3HUECKUX
METOJIOB IOCJIE MPEABAPUTEIBLHOIO OOCYXIEHHS C MEJAaroroM; Mpyu MOMOIIU
nejarora B ONMKWCAaHWU MCCIIEOBAHUS BBIIEATh MPOBEPSIEMOE MPEATIOI0KEHNE
(rumoTe3y), € OMNOpPOM Ha JUAAKTUYECKUA MaTepual pasiuyaTb U
UHTEPIPETUPOBATh MOJYUYECHHBI PE3yNbTAT, HAXOJIUTh IMOCIE OOCYXKIEHUS C
neaaroroM OmMOKHM B XOJE OIbITA, JIeJaTh BBIBOJIBI IO €0 pe3yibTaTaMm;
YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIBHBIX PECYypCOB
OTIBITHI 10 HAOMIOAEHUIO GU3HUECKUX SBICHUN WU (PU3HMUECKUX CBONCTB TEll:
dbopMyIMpoBaTh MPOBEPSiEMbIE  MPEATONOXKEHHs, COOMpPAaTh YCTAHOBKY
U3 MPEAJIOKEHHOTO 000pYIOBaHUSI C ONOPOM Ha CXEMy, 3alUChIBaTh X0l
ombITa U (OPMYITUPOBATH BHIBOJIBI 110 PYKOBOJICTBOM TIEIarora;

BBINIOJIHATh NPSIMbIE U3MEPEHUsI PACCTOSHUA, BPEMEHHU, MacChl Teaa, 00bEMa,
CWJIBl U TEMIEPATYPHI C UCIOJIB30BAHUEM AHAJIOTOBBIX U LHU(PPOBBIX TPHOOPOB
C ONOPOil HA aNTOPUTM; 3alUCHIBATh MTOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTH COBMECTHO C TNIE€JAroroM HMCCIEI0BaHUE 3aBUCUMOCTU OJIHOM
(bu3MUecKoil BEIMYMUHBI OT JAPYTOM C KUCIOJIB30BAHUEM MPAMBIX H3MEpPEHUM
(3aBHCUMOCTH IYTH PaBHOMEPHO IBHMIKYLIErOCsS TeJla OT BPEMEHU ABUKECHHS
TENA; CUIbl MPeHusi CKONbICEeHUs Oom eeca mena, Kaisecmea o006pabomku
noeéepxHocmeti mel U HE3ABUCUMOCHMU CUlbl MpeHUus Oom Niouaou
CONPUKOCHOBEHUSI mell;, CUIbl YAPY2OCMU OMm  VOIUHEHUS] NPYHCUHDL,
BLIMANKUBAIOWEL CUNbL OM  00BEMA NOSPYHCEHHOU vacmu mena u om
NIOMHOCMU  JHCUOKOCIU, €€ He3a8UCUMOCU OM NJIOMHOCMU mead, Om
2NYOUHDBI, HA KOMOPYIO NO2PYIHCEHO Mmeno, YCI08Ull NIAABAHUS Mel, YCI08UL
pasHosecus pvlyaza u 010K08);, TIOJ PYKOBOJICTBOM I€fjarora y4acTBOBaTh B
IUTAHUPOBAHUU Y4eOHOTO HCCIE0BAHMS, COOMPATh YCTAHOBKY U BBIMOJHSATH
U3MEpEHHUs, CIeAys TMpeIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJEC MPEIIOKEHHBIX
TabJIUIl ¥ TPaQUKOB, JAENIaTh BHIBOBI IO pe3yIbTaTaM UCCIICI0BAHNUS;
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IPOBOJUTh KOCBEHHBIE M3MEpPEHUS (U3UYECKUX BEIMYMH (IUIOTHOCTH
BELIECTBA KUIAKOCTH U TBEPAOrO TEJa; CHJIa TPEHHS CKOJIbKEHMS; J1aBJICHUE
BO3/lyXa; BbITAJIKUBAIOIIAs CHJIA, ACHCTBYIOLIAs HA MOTPYKEHHOE B JKUJIKOCTb
TEN0; KOI(PPUIMEHT MOJIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS
NPENJIOKEHHOW ~ WMHCTPYKIMHM;  TNPU  BBIIOJHEHWHM  U3MEPEHUH  T0J
PYKOBOJICTBOM Iie/larora CcoOMpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIYHCIISATH 3HAUEHUE UCKOMOW BEJTMYUHBI,

coOnroaTh MpaBuia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpHBIM
000py10BaHUEM TIOCIIE MTPEABAPUTEILHOTIO 00CY X ACHUS C I1€1arorom;
COTIOCTABJISATh MPHUHIMIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOIINECS COCYAbl, OAPOMETp, pbIYar,
MOJBIDKHBIA W HEMOJABM)XHBIA OJIOK, HAaKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
TUAAKTUYECKUNA MaTepuan,

XapaKTepU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCJ€ MPEABAPUTEIBLHOTO OOCYX ACHUS C MEeIaroroM ¢ Ornopoi Ha
UX omnucaHusd (B TOM 4YHUCIE: NOJUIMIHUKH, YCTPOMCTBO BOAOIPOBOJA,
TUAPABINYECKUA TpPEecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcCOC,
apeoMeTp), MCIOJIb3ys 3HAHUS O CBOMCTBaX (DUBUYECKUX SIBICHUM U
HEe0OX0IuMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI / HAXOIUTh UH(GOPMAIMIO O MpUMEpax MPaAKTHUYECKOIro
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KU3HH A
oOecrieueHus 6€30MaCHOCTU MpU OOpaIIeHUH ¢ MPUOOpaMHU U TEXHUUYECKUMHU
yCTPOMCTBAMHU, COXPAaHEHUS 370POBbSI U COOIIOACHUSI HOPM HKOJIOTUYECKOTO
ITOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYULIECTBJIATH C MOMOIIBIO MeAarora 0T0Op UCTOYHUKOB MH(POPMALIMH B CETU
WNHTepHET B COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUW W MYTEM CpPaBHEHUS PA3IMYHBIX MCTOYHHKOB BBIICISATH
uHpopManio, KOTopasi SBISICTCS MPOTHUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPH BBHINIOJHEHUU YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy (U3UYECKOTO COJICpKaHUS, CIPABOYHBIE MAaTEPHUAIBI, PECYPCHI
cetm  MHTepHer; BiuaaeTh npuéMaMH  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(POPMAITUU U3 OAHONM 3HAKOBON CUCTEMBI B IPYTYIO;
co3gaBaTh IMOJ PYKOBOJICTBOM II€Jarora C OOCYXJIEHUEM IUIaHa paloThl
KpaTKUE MHUCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopmalu (HU3MYECKOro CoJepKaHUs, B TOM YHCIE IMyOJIMYHO JeNaTh
KpaTKHE COOOIEHUS O pe3yibTaTaX MPOEKTOB WU Y4eOHBIX HCCIIEIOBAHUN;
Py 3TOM TPAMOTHO HCIIOJb30BaTh M3YUYEHHBIM MOHATHIHBIN ammapaT Kypca
(bu3HKH, COPOBOXK/IaTh BHICTYTVICHUE MTPE3CHTAIINEH;

IIPY BBITIOJTHCHUH YYEOHBIX MPOEKTOB W WCCICIOBAHUN TOJI PYKOBOJCTBOM
nejgarora pacnpeiessiTb OO0sI3aHHOCTHM B TPYyINIle B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJ]a4aMH, CJICIUTHh 3a BBIMOJTHEHUEM IUIaHA JEHCTBHIA,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJ B JIEITCIBHOCTh TPYIIIHI;
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BBICTpAauBAaTh ~KOMMYHUKATUBHOE B3aUMOJCIHCTBHE, YUWUTHIBasi MHEHUE
OKPYKaIOILUX.

8 KJIACC
[Ipenmernsie pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI  OTpaXkaTb
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCA YMEHHIA:

— OpPHMEHTHPOBATHCS B MOHATUAX W ONIEPUPOBATH MMM Ha 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJICKYJ, TETIOBOE JBII)KEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMYECKUE U aMOp(HBIE Tesla, HACHIIICHHBIN U
HEHACBHIIICHHBII Map, BJAXHOCTh BO3JyXa; TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEMJIOBOW JBUTaTEIb;, OJJIEMEHTApHBIM >3JIEKTPUUECKUN 3apsf,
AJIIEKTPUYECKOE  T0Jie, TMPOBOJHUKA M JUAJIEKTPUKH,  MOCTOSIHHBIN
AIIEKTPUYECKHUI TOK, MAaTHUTHOE T10JIE;

— pasnuuarh SBJICHHUS IIOCIIE TPEIBAPUTEIHLHOTO OOCYXACHHS C TEJaroroM
(TeroBOoe pacuupeHue/cxaTie, TeIonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KAMWULIPHBIC SBJICHHS, WCIAapeHHe, KOHIEHCAIUs, TUIaBlICHUE,
KpUCTAJIN3aLus (oTBEepaeBaHue), KUIIEHHUE, Teronepeaaya
(TETJIONMPOBOAHOCTh,  KOHBEKIWS,  HM3JIY4YCHHE);  JJEeKTpu3amus  Ted,
B3aUMOJCHCTBUE 3apsiioB, JCHCTBHUS AJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JECHCTBHE MAarHUTHOTO TOJS
Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs MHIAYKIUS) IO OINHCAHUIO HUX
XapaKTEepHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
¢dusnuecKoe SIBICHUE;

— pacmo3HaBaTh C TMOMOIIBIO IEJarora MPOSBICHUE H3YyYEHHBIX (DU3HMUECKUX
SBJICHUI B OKPYKAIOIIEeM MHUpPE, B TOM YUCIe (PU3NUECKHE SIBICHUS B IPUPO/IE:
MIOBEPXHOCTHOE HATSHKEHHUE M KAWIISIPHBIE SBJICHUS B IPUPOJIC, KPUCTAILIHI B
npupone, wuznydenne CoiHIA, 3aMep3aHHe BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra, OJJCKTPUYECKUE SBJICHHUS B
atMocepe, INEKTPUYECTBO JKUBBIX OPraHM3MOB; MAarHUTHOE IoJie 3eMJH,
Apeld MOoICOB, PO MATHUTHOIO MOJS JJS JKU3HU Ha 3emile, MOJSPHOE
CUSIHHE; TIPU 3TOM MEPEBOANUTH NMPAKTUYECKYIO 33]auy B y4eOHYIO0, BBIJIEIATh
CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (PU3UUECKUX SIBICHHI;

— OIKCHIBAaTh IOJ] PYKOBOJCTBOM II€arora ¢ OOCYXJIEHUEM IUIaHa padOThI
M3yYCHHBbIE CBOMCTBA Tel W (M3MUYECKUE SIBICHUS, MCIONB3YyS (pU3MUecKue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI DSHEPTUs, KOJIWYECTBO TEIJIOTHI,
ylenabHas TEIUIOEMKOCTh BEUIECTBA, Y/ENbHAsI TETUIOTAa IUIaBICHUS, yAeIbHas
TEIUIOTa TapooOpa3oBaHMs, yJAelbHAas TEIJIOTa CropaHWsl  TOIUIMBA,
KOO(QUIIMEHT TOJIE3HOTO JCHCTBHSI TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3JyXa, OJJIEKTPUYECKHHA 3apsll, CHJIa TOKa, JJICKTPUUECKOE
HamnpsDKEHUE, COMPOTHUBIIEHHWE TPOBOJHUKA, YJIEIbHOE COINpPOTUBIICHHUE
BEIIECTBA, pabOTa M MOIIHOCTb D3JIEKTPUYECKOr0 TOKAa); MpPU ONUCAHUU
OPaBUJIBHO TPAaKTOBAaTh C IMOMOUIbIO Mejnarora (U3MYECKUH  CMBICH
UCTIOJIb3yeMbIX BEIUYMH, OOO3HAUEHUS M E€AMHULBI (PU3MUYECKHX BEJIUYUH,
HaXoAUTh (OPMYJIbl, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO0 BEIHUUHY C
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ApPYTMMH  BEJIWYMHAMH, CTPOUTH TpaduKu H3YyUYEHHBIX 3aBHUCHUMOCTEH
(bu3HUeCKNX BETNYNH;

OINpeAEeNATh NOCEe NPEIBAPUTEIBLHOTO OOCYXKAEHMS C IE€JaroroM CBOICTBa
TeN, (pU3MYECKHe SIBIEHHUS M TNPOLECCHI, UCIOJIb3ys OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpUM  CTPOEHHUS  BELIECTBA,  IMPUHIMI
CYNEpHO3ULMHU IT0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3aps/a,
3akoH Oma Juisl yyacTka Lenu, 3axou [coyna—J/lenya, 3aKOH COXPaHEHHUS
SHEPruM; NpPHU 3TOM HAXOAMUTH CIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa U €ro
MaTeMaTUYeCKOe BBIpaXKEHHE C OMopoil Ha wuudpoBble 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHUTH IOJ KOHTPOJIEM Iejarora pu3nyeckue npouecchl U CBOWCTBA Tell,
B TOM 4YHCI€ MU B KOHTEKCTE CHUTyallUd MNPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, MpyU MOMOLIY Me1arora BhISABISTh MIPUUMHHO-CIIEICTBEHHbIE CBS3H,
CTPOUTHb O0BACHEHUE M3 1—2 JOTMYECKUX I1aroB ¢ ONOPOM Ha 1—2 M3yueHHBIX
CBOMCTBA (pU3NUECKUX ABICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelars TUIOBBIE PAacUETHBIE 3aa4l B 1—2 AEWCTBUS C OMOPON HA alrOpUTM,
peIBapUTEIBLHO Pa300PAHHBII COBMECTHO C IEaroroM, UCIOJIb3Ys 3aKOHBI U
dbopmyIibl, CBA3bIBAIONINE (HU3UYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a/layd 3alUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS
pelIeHusl 3aJadyd, BbIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE M €€
pelieHusl, NPOBOJUTh pPacuy€Tbl W CPAaBHUBATh IOJYYEHHOE 3HAUYCHHE
(u3HUECKO BEIMYUHBI C U3BECTHBIMU JTAHHBIMU;

UMETb MPEJCTaBICHUE O MpobiieMaxX, KOTOPbIE MOXHO PELIUTh IMPHU MOMOIIH
(u3nyecKux METOJOB IOC]IE MPEABAPUTEIBHOIO OOCYKIEHHS C IEJaroroM;
UCTIOJIb3YS ONHCaHNe UCCIIEJOBaHMUS, BBIJICTIATD poBepsieMoe
OPEANONIOKEHNE,  OLCHMBAaTh  MPABUJIBHOCTb  NOpSAJKA  MPOBEICHUS
UCCJIEIOBAaHHUSI, IE€NaTh BBIBOJIBI;

yMETh HAaXOJUTh C MCHOJIb30BAaHHEM IU(PPOBBIX 00pa30BaTEILHBIX PECYPCOB
OMBITHI M0 HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (DU3UUECKUX CBOMCTB Tell
(KanuJuIApHbIE SIBICHHS, 3aBUCUMOCThH JABJICHHUSI BO3/JyXa OT €ro o0bEéMa,
TEeMIIepaTypbl; CKOPOCTH MPOLIECCa OCThIBAHUS/HATPEBAHUS TIPU U3TYUYEHUU OT
[[BETA M3JTy4arollei/moriomaromneid TOBEpXHOCTH; CKOPOCTh UCIIAPEHUsT BOAbI
OT TEMIEPATYPHI KUAKOCTH U ILIOIMIAIN €€ NOBEPXHOCTH; IEKTPU3ALMS TEI U
B3aMMOJICHCTBHE AJIEKTPUYECKUX 3apsAJ0B; B3aWMOJCHCTBUE IOCTOSHHBIX
MarHuTOB, BHU3yalM3alUs MArHUTHBIX IIOJ€M TOCTOSHHBIX MAarHUTOB;
NEUCTBUS ~ MAarHUTHONO IOJsI Ha  NIPOBOJHUK € TOKOM,  CBOWCTBa
AJIEKTPOMArHuTa, CBOMCTBA  JJIEKTPOABUIATENl  MOCTOSHHOTO  TOKA):
(GopMynTupoBaTh MPOBEPsSEMbIE NPEANOIOKEHHUS, COOMpPAaTh YCTAHOBKY U3
IPEAJI0KEHHOT0 000PYI0OBaHUs C OMOPOM Ha CXEMY; OMUCHIBATh X0 OIbITa U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM I€/1arora;

UMETh TPEJCTaBICHUS O HU3MEPEHHH TEeMIEepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3/YyXa, CUJIbl TOKA, HAMPSXKEHUS C MCIIOJb30BAaHUEM aHAJIOTOBBIX
npuOOpoB W JATYUKOB (PU3WYECKUX BEJIMYMH; MPU IOMOIIM Iejxarora
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CpPaBHUBATh pPE3yIbTaThl H3MEPECHHA C YYETOM 3aJaHHONW aOCOIIOTHOU
HOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C IEJAaroroM MHCCIEI0BAaHUE 3aBUCHUMOCTH OJIHOM
(u3nyeckoil BEIWYMHBI OT JAPYTOM C MCIOJB30BAaHUEM MPSIMBIX H3MEPEHUH
(3aBUCUMOCTb  COIIPOTUBJICHUS] IPOBOJHMKA OT €ro JUIMHBI, IUIOLIaax
IOTIEPEYHOI0 CEUEHUSI M YAEIBbHOTO CONPOTUBIIEHMS BELIECTBA MPOBOJHUKA;
CWJIBI TOKa, MIYIIEro uepe3 MPOBOJAHMK, OT HAIpPSHDKEHHUS Ha MPOBOJHUKE;
UCCIIEJIOBAHME  IOCJIEOBATEIbHOTO M MapaJJIeIbHOTO  COEIUHEHHI
OPOBOJHUKOB): IUIAHUPOBAaTh HCCIEAOBaHUE, COOMpaTh YCTAaHOBKY H
BBITIOJTHITh U3MEPEHUS 110 PYKOBOJACTBOM TEAArora, Cieays IpeioKeHHOMY
iany, (PMKCUPOBATh PE3yJIbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJE TAOJIUIl U
rpaduKoB, JeNaTh BHIBOABI MO PE3yIbTaTaM MCCIIEeIOBAHUS TOCIE 00CYKACHUS
C TEIaroroM;

COOTHOCUTh KOCBEHHBbIE U3MEpPEHHUs (PU3NYECKUX BEIUYUH (yIenbHas
TEIUIOEMKOCTb BEILIECTBA, CONPOTUBJICHUE MPOBOAHMKA, pabOTa U MOIIHOCTb
AJIEKTPUYECKOTO TOKA): C IIOMOIIBI0 I€Jarora IUIAHUPOBAaTh H3MEpEHUs,
coOupaTh  SKCIEPUMEHTAIBHYI0  YCTAHOBKY, CIEAyd  IpeaIOKEHHOU
UHCTPYKIUH, U BBIYUCIISATH 3HAUCHHUE BEITMYMHBI;

coOnro1aTh MpaBuia TEXHUKU O€30MacHOCTU MpU paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIE MPEABAPUTEIHHOTO OOCYKICHUS C MEJarorom;
COTMOCTABJIATH C TOMOIIBIO0 TIeJarora MPUHIMIBI JEHCTBUS H3YYCHHBIX
npuOOPOB U TEXHUYECKUX YCTPOICTB C OMOPON HA UX ONHUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBass TypOWHa, aMIEpMETp,
BOJIETMETpP, CYETUMK DJIEKTPUUECKOM HOHEPruM, 3JIEKTPOOCBETUTEIbHBIC
npubOphl, HarpeBaTelbHbIE SJIEKTPONPUOOPH! (MIPUMEPHI), AIIEKTPUUECKHUE
OPEeIOXPAHUTEIH; SJICKTPOMArHUT, 3JIEKTPOJBHUraTellb IMOCTOSHHOTO TOKa),
UCTIOJIb3ysl METOJUYECKHE MaTepuaibl O CBOWCTBAaX (PM3MYECKUX SIBJICHUM U
HeoO0XoauMble (U3NUYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMOCIE MPEIBAPUTEILHOTO OOCYXKICHHS C IMEJaroroM IpocThIe
TEXHUYECKHWE YCTPOMCTBA MW HW3MEPUTENbHbIE TPHOOpPHI TIO0 CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (GKUIKOCTHBIH TEPMOMETp, TEPMOC, TMCUXPOMETP,
TUTPOMETpP, JABHUTATeNh BHYTPEHHErO CrOpaHUs, DJIEKTPOCKOM, PEeocTar);
COCTaBJSITh CXEMbl JJIEKTPUYECKHUX LEeneil ¢ mociaeAoBaTelIbHbIM |
napasuleJbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBbIE 0003HAYEHMSI
AJIEMEHTOB 3JIEKTPUUECKUX LIEeTICH;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHYOPMAIMIO O MPUMEpPAX MPAKTUIECKOTO
UCTIONB30BaHUS  (UBMYECKUX 3HAHUM B  TIOBCETHEBHOW JKU3HH IS
oOecrieueHus: 0€30MACHOCTU MpHU OOpAIIEHUH ¢ NMPUOOpaMHU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHS 370POBbsI M COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIICH Ccpelie;

OCYIIECTBIISATh C IOMOUIbIO IE€Jarora IMOUCK HHpOpManuu (QU3NIECKOro
coJiepKaHusi B ceTH VIHTepHET, Ha OCHOBE HUMEIOUIUXCA 3HAHUN U MyTEM
CPaBHEHHUS JONOJIHUTEIbHBIX MCTOYHUKOB BBIIEIATh MH(OpPMALHMIO, KOTOPas
ABIISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
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— HCHOJB30BaTh MPU BBINOIHEHUM YYEOHBIX 3aJaHUM OTOOpPAaHHYIO I€1arorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOro COAEpkKaHUsl, CIPABOYHbIC
Marepuaibl, pecypcbl cetu MHTepHET; BIaaeTh NpuéMaMu KOHCIEKTUPOBAHUS
TeKCTa, peoOpazoBanust THGOPMAIIMK U3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIIME BOIIPOCHI MIE1arora;

— Cco3/laBaTh TOJI PYKOBOJCTBOM Tiefarora ¢ OOCYXKIEHHUEM IulaHa padoThI
MUCBMEHHBIE U KpaTKWe YCTHBIE COOOIIeHus, 0000mmas wuHopMaIuo u3
HECKOJIBKUX MCTOYHUKOB (PU3HUECKOTO COJAEPKAHUSA, B TOM YHUCIE ITyOJIUYHO
IPEACTABIATH PE3YJIBTATHI IPOEKTHON WIIM UCCIEA0BATEIBCKON NESITENBHOCTH;
IIPU 3TOM TPAMOTHO MCIIOJIb30BaTh M3YUYCHHBIM MOHATHUMHBIN anmapaTr Kypca
(bu3UKH, COTTPOBOXKIATH BHICTYIJICHUE MTPE3CHTAIIUCH;

— MpU BBHIMOJHEHUU YYEOHBIX TIPOCKTOB U HCCIEAOBaHUN  (PU3UYECKUX
IIPOLIECCOB IO PYKOBOJICTBOM I€Jjarora pacupeaeisaTh 00s13aHHOCTH B IPYIIIe
B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJja4aMU, CIEAUTh 32 BBIIOJHEHUEM IUIaHa
NEHCTBUI U KOPPEKTHPOBATH €0, aJIcKBAaTHO OIEHUBATh COOCTBCHHBIN BKJIA]] B
JEATENbHOCTh TPYIIbI, BBICTPAWMBAaTh KOMMYHUKAaTHBHOE B3aUMOJCHUCTBHUE,
MPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(GIUKTHI.

9 KVIACC

[IpenmeTHBbie pe3ynabTaThl Ha 0a30BOM  YpOBHE JOKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

— OpPUEHTUPOBATHCA B TMOHATHUSIX W ONEPUPOBaTH MMH Ha 0a30BOM YpOBHE:
cucTeMa oOTcu€ra, maTrepuaibHas TOYKa, TPACKTOPUS, OTHOCUTEIHHOCTh
MEXaHWYeCKOTo ABWXKEHHUs, nedopmanus (ymnpyras, miacTH4ecKas), TpeHUe,
yeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb U Teperpy3Ku; IEHTP
TSKECTU; aOCONIOTHO TBEPAOE TEIO0, LIEHTP THKECTH TBEPIOTO Tea,
paBHOBECHE;, MEXaHWYECKHE KOJeOaHWs | BOJIHBI, 3BYK, HWH(pPa3BYyK
U YIBTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JANbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2TIOWEHUS,
anbda-, 6eTa- 1 raMMa-u3IydeHUS, H30TOIIbI, siACpHAst SHEPTETHUKA,;

— COOTHOCHUTH SIBJICHHUSI TOCJE MPEABAPUTEILHOIO0 OOCYXKACHUS C TEeJaroroMm
(paBHOMEpHOE u HEPAaBHOMEPHOE npSIMOJIMHEWHOE JIBH>KCHUE,
PaBHOYCKOPEHHOE TNPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE TMajJeHHE Tel,
PaBHOMEPHOE JIBI)KCHHUE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJI, PEaKTUBHOE
NBIDKCHHUE, KoJjie0aTelbHOe JBWXKEHUE (3aTyXalolldue U BBIHYXKICHHBIC
KoneOaHus), PE30HAHC, BOJHOBOE  JBIWKEHUE, OTpaXEHUE  3BYKa,
IPSIMOJIMHEWHOE PACTIPOCTPAHEHHE, OTPAKEHUE U MPETOMIICHUE CBETA, MOJTHOE
BHYTPEHHEE OTpPAXCHUE CBETa, pA3IOKEHUE OEJoro CBeTa B CHEKTp H
CIIOKEHUE  CIIEKTPaJbHBIX IIBETOB, JMCIEPCHUS CBETa, ECTECTBEHHAas
PaANOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa H3IYUYEHHUs) TI0
OMMCAaHUIO HUX  XapaKTEepPHBIX CBOHNCTB W HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3MUECKOE SIBIICHUC;
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— pacmo3HaBaTh C TMOMOIIBIO MEJarora MPOSBICHUE H3YyYEHHBIX (DU3HMUECKHUX
SBIICHUH B OKpPY)KaroIIeM MUpe (B TOM yrciie GU3NIECKUe SIBICHUS B IPUPO/IE:
NPUIUBEI U OTJIMBBHI, JABIKeHHE TuTaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE
IBW)KCHHE  KUBBIX  OpPraHU3MOB, BOCHPHUSTHE 3BYKOB  JKMBOTHBIMH,
3eMJIETPSACEHUE, CEICMUUECKHUE BOJIHBI, LlyHAMH, 3XO, LIBETA TE€J, ONTUYECKHUE
SIBJICHUS B OpUpo/e, Ouonoruueckoe neicTBue BUJUMOTO,
yIbTPaQHUOJIETOBOIO U PEHTTEHOBCKOTO  W3IYyYEHHUH;  eCTECTBEHHbIN
paZuoOaKTUBHBIM (POH, KOCMHYECKHE JIy4H, pPaJUOaKTUBHOE H3IIy4YEeHUE
OPUPOJIHBIX MHHEPAJIOB; JEUCTBUE PAIHMOAKTUBHBIX M3IyUYE€HUH Ha OpPTraHu3M
YesoBeKa), MPU ATOM TOJT PYKOBOJACTBOM II€arora NepeBOAUTh MPAKTUIECKYTO
3ajaqyy B  y4eOHYI0, BBIICNSATh CYIIECTBEHHBIE  CBOMCTBa/MpU3HAKU
(U3HYECKUX SBJICHHI;

— OIKCHIBATh IOJ] PYKOBOJCTBOM Ie/arora ¢ OOCYXJIEHHEM IUIaHa padOThI
U3yYEHHbIE CBOMCTBA Tell M (PU3UUYECKUE SIBJICHUS, MUCIONb3Yys (pU3MUECKUe
BEJIMUMHBl (CpEAHsIsI U MIHOBEHHAs CKOPOCTb Tejla MpU HEPaAaBHOMEPHOM
IBU)KEHUH, YCKOPEHHUE, NTepEMEILIEHUE, Ty Th, YIJIOBas CKOPOCTb, CUJIa TPEHHUS,
CWJIa YIPYrOoCTH, CUJIa TSYKECTH, YCKOPEHUE CBOOOJHOrO MNaJEeHMs, BEC Tea,
UMIYJbC TeEJa, HMITYyJIbC CHJIbl, MEXaHMuYeckasg paboTa U MOIIHOCTD,
NOTEHIMANbHAs SHEPrus Tejia, IMOAHITOrO HaJ TMOBEPXHOCTHIO 3EMJIH,
NOTEHIMAIbHAS SHEPTUsl CKATOM MPY>KUHbBI, KHHETUYECKasi SHEPTrusl, MOTHAS
MEXaHWYeCKasi JHEpPrus, MNEpHOJ W YacToTa KojeOaHWH, JIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelpl); TpU OMUCAHUH C TOMOINBI0 YUYUTENS NPABHIBHO TPAKTOBATH
(U3NYECKUN CMBICIT HCIONB3yeMbIX BEJIMYWH, OOO3HAYCHHUS W €IUHUIIBI
¢u3nYecKuX BEIMYMH, C OMOPOH Ha METOAMYECKHX MaTephal HaXOAWUTh
(GopMyIbl, CBS3BIBAIONIME JAHHYI (HU3UYECKYI0 BEIUYMHY C APYTUMHU
BEJIMUMHAMU, CTPOUTh TpaduKU M3YUYEHHBIX 3aBHUCHUMOCTEN (U3NYECKUX
BEJIMYUH;

— XapaKTepu30BaTh IIOCJIE MPEIBAPUTEIBLHOTO OOCYXKIEHUS C MEeJaroromMm
CBOMCTBa Tel, (U3MYECKHE SBICHUS W TMPOIECCHI, HCHOIB3YS 3aKOH
COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIHUI CYTIEPIO3UIINH
CWJI, TPHUHIMI OTHOCUTENbHOCTH ['ammies, 3akonbl HploTOHa, 3aKoH
COXPaHEHHUsI MMITYJIbCa, 3aKOHBI OTPAXCHUS U TPEIIOMIICHUS CBETa, 3aKOHBI
COXPaHEHHUs 3apsI0BOTO M MAcCCOBOTO YHCEN TMPH SJIEPHBIX PEAKIUAX; MPH
ATOM HaXOJWTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIpXKCHHE C OMOPOi Ha nudpoBbie 00pa3oBaTEeNbHBIE PECYPCHI;

— COOTHOCHTb MOJ KOHTPOJIEM Iejarora (pu3nyecKue Mpolecchl U CBOICTBa Tell,
B TOM 4HCI€ M B KOHTEKCTE CHUTyalUd MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIATH IPU MOMOIIH MeJarora NpUuIMHHO-CIIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHWEe W3 2—3 JIOTMYEeCKMX IIaroB C Omopol Ha 2—3
MU3YyYEHHBIX CBOICTBAa (PU3MYECKUX SBICHUHM, (PUINUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEN;

— pemath TUNOBBIC pacyETHBIE 3a7aud B 1—2 NEWCTBUS C OMOPO Ha alTOPHUTM,
IpeIBapUTEIHLHO Pa300paHHBIi COBMECTHO C, MCIIOJIB3YS 3aKOHBI U (hOPMYJIHI,
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CBA3bIBatOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHA/IM3a YCIOBHUS 3aJadd
3alMCBIBATh KPATKOE YCJIOBHME, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIE
JaHHbIe, BBHIOMPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIMMBIE JIs pEIICHHUS,
IPOBOJUTH Pacy€Tbl M OLEHUBATH C MOMOUIBIO YYHUTENS PEaTUCTUYHOCTD
MOJIYYEeHHOT'0 3HAYCHUS (PU3HUECKON BEJIMYUHBI;

UMETh MpEeJCTaBIeHUE O MpobiieMax, KOTOPble MOXHO PELIUTh MPHU MOMOIIH
(¢u3nYecKux METOJOB; HCIOJb3Yys  OMNHCAHME  HUCCIEIOBaHUs, IOCIE
OpeIBAapUTEIBLHOTO OOCYXKJIEHUS C TMEJaroroM BBIICISATH POBEPSEMOE
OPEANOIOKEHNE,  OLICHMBAaTh  MPAaBUJIBHOCTh  NOpSAJKA  MPOBEICHUS
UCCIIEIOBAaHUs, J€NaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YyJIbTaThl HAOIIOEHUI
U OTIBITOB;

yMEeTh HAaXOJUTh C HMCIOJIb30BaHHEM IU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WK (PU3UUECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUsS DSHEPIUU;
3aBHCUMOCTh IE€pHOJA KOJIeOaHUM MPY>KMHHOTO MasTHUKAa OT MAacchl rpy3a H
KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT AMILUIUTY[Ibl MaJbIX KOJI€OaHMIL;
NpSIMOJIMHEWHOE pacIpOCTPAHEHUE CBETA, pa3okKeHHe OeI0ro CBeTa B CHEKTP;
U3y4eHUE CBOMCTB M300pa)KEHUs B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolled JuH3e; HaOJII0JCHHE CIUIOIIHBIX M JIMHEWYaThIX
CIEKTPOB M3JIyUYEHHUS): CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyJI0OBaHMS C OMOPOM HA CXEMy; OIUCHIBATh XOJI OMNbITA U €ro
pe3ynbTaThl, POPMYIUPOBATH BHIBOBI 110 PyKOBOACTBOM I€/1arora;
IPOBOJUTH NPH HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHHM, ompenenss
CpelHee 3HAUCHHE U3MEpSIeMOW BENUWYUHBl  (QoKycHoe  paccmosinue
coouparouel JIUH3BL), 000CHOBBIBATh BBIOOD criocoba
U3MEPEHMS/U3MEPUTETHLHOTO TPUOO0PA;

IPOBOAUTH COBMECTHO C IE€JIarOroM MCCIIEeI0OBaHUE 3aBUCUMOCTEN (PHU3HUECKUX
BEJIMYHMH C MCIOJB30BAHMEM NPSIMBIX H3MEPEHHH (3aBUCHMOCTb IyTH OT
BPEMEHHM TMpU PABHOYCKOPEHHOM JBWIXKEHHHM 0€3 HaudallbHOW CKOPOCTH;
nepuoja KojieOaHMM MaTeMaTUYEeCKOro MAasTHHKAa OT JJIMHBI  HUTH;
3aBUCUMOCTH YIJIa OTPaKEHHs CBETA OT yIJla MaJeHMs U yIria IpeoMIEHHUS OT
yriia najeHus1): mociie 00Cy AeHHs M0l PyKOBOJICTBOM I€/larora MmiaHupoBaTh
UCclieloBaHne, coOUpaTh YCTaHOBKY, (DUKCUPOBATH PE3yibTaThl MOJYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKoB, Aeiarhb
BBIBO/IBI 10 pE3yJIbTaTaM UCCIIEJOBAHMUS;

COOTHOCUTh KOCBEHHBIE U3MEpPEHUsl (PU3NYECKUX BEIUYHMH (CPEAHSST CKOPOCTh
U YCKOpPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJIHOIO
najieHus, JKECTKOCTh TMPYXKUHBL, KOIPPHUIMEHT TPEHUs CKOJIbKECHHUS,
MeXaHu4eckass pabdoTa U MOIIHOCTh, YacToTa M TMepuoja  KoseOaHui
MaTEMaTUYECKOTO U MPY>KMHHOIO MAasgTHUKOB, ONTHYECKasl CHJIa coOMparolen
JUH3bI, PpPaJuOaKTUBHBIA (OH): ¢ TMOMOIIBIO TMeJarora IUIAHUPOBATH
U3MEpEHUs; COOMpaTh SKCHEPUMEHTAIIbHYIO YCTAHOBKY U  BBINOJHATH
U3MEpEHUs, CJeAysd MpeIOKEHHON HHCTPYKIIMM, BBIYUCIATh 3HAYEHUE
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BEJIMYMHBI U AHAJIM3UPOBATh IMOJIYUYEHHbIC PE3YJbTaThl C Y4ETOM 3aJaHHOU
HOTPEIIHOCTU U3MEPEHUN;

coOmroiaTh MpaBuia TEXHUKH O€30MacHOCTU Mpu padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCIIE MTPEABAPUTEILHOTO 00CYKACHHUS C M1€1arorom;
CONOCTABJSATh C MOMOIIBIO II€larora OCHOBHBIE TNPU3HAKKU H3YyUYEHHBIX
duznuecknx MojJenel: MarepuanbHas TO4yka, aOCOIIOTHO TBEPIOE TEIIO,
TOYEUHBIA UCTOYHHMK CBETA, Jy4, TOHKAs JINH3a, IUIAaHETapHasi MOJEIb aToMa,
HYKJIOHHAs MOJIEJIb @aTOMHOTO sI/ipa ¢ OOPON Ha METOIMUECKUE MATEPUAIbI;
XapaKTepHu30BaTh IOCIE TPEBAPUTEIBLHOTO OOCYXIEHHUS C TeAarorom
IPUHIUIBI JEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OTMOpOM Ha WX ONUCaHUS (B TOM YMCIE: CHOUAOMETP, TATYUKHU TOJOKEHUS,
PAcCTOSIHUSI M YCKOpPEHHs, PaKeTa, 3XO0JIOT, OYKH, MEPHUCKOIN, QoToanmapar,
ONTUYECKHE CBETOBOJIBI, CIEKTPOCKON, JO3UMETp, Kamepa BuiibcoHa),
UCTIOJIb3YsI IU(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

UCII0JIb30BaTh MOJi PyKOBOJCTBOM IEJarora CXeMbl U CXEMAaTHYHbIC PUCYHKHU
U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX NpUOOPOB U
TEXHOJIOTUYECKUX TMPOLIECCOB MpPHU PEHICHUU Y4YEOHO-TIPAKTUUECKUX 3a/1auy;
ONTUYECKUE CXEMbI IJii TOCTPOCHMS H300paKEHHI B IIJIOCKOM 3€pKajie U
cobuparoIei JIMH3e;

IPUBOJUTH TMPUMEPHI/HAXOAUTh WH(OpPMAIUI0O O MpUMepax MPaKTUYECKOTro
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUM B  TOBCEIHEBHOW KU3HH A
oOecrieueHusi 6€30MaCHOCTU MpU OOpAIICHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU
YCTPONCTBAMH, COXPAHECHUS 370POBbS M COONIOJCHUS HOPM JKOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEIE;

OCYILIECTBJIATh  MOJ  PYKOBOJCTBOM  Medarora MOUCK  HUH(pOpMaIuu
dbuznyeckoro cojaepkanusi B cetu VHTEpHET, CaMOCTOSATENbHO (POpMyIUpyst
MOMCKOBBIM  3allpoC, HAXOAWUTh IMYTH OMNpEJETIEHUS  JIOCTOBEPHOCTHU
MOJTy4Y€HHOU MH(POPMAIIMU Ha OCHOBE UMEIOITUXCSl 3HAHUN 1 JTOTIOJIHUTEJIHbHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMIOJHEHUN YYEOHBIX 3aJaHUN OTOOPAHHYIO TEAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3HUECKOTO COJACpKaHUS, CIPABOYHBIC
Martepuaisbl, pecypchl cetu UHTepHeT; BiIaAeTh NpUEMaMi KOHCIIEKTUPOBAHUS
TeKCTa, mpeoOpazoBanusi THPOPMAIIMH W3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO
C OMOPOM Ha AJTOPUTM U YTOYHSIONIME BOIMPOCHI IE1arora; Co3/1aBaTh MO
PYKOBOJICTBOM Ie€/larora ¢ OOCYXXJI€HHEM IulaHa pabOTbl MUCHMEHHBIE WU
YCTHBIE COOOIIEHUS Ha OCHOBE WH(OpPMAIMM M3 HECKOJBKHUX HCTOYHHKOB
(bU3UYECKOr0 COJIepkKaHUs, MyOIUYHO MPEJCTABISTh PE3yIbTaThl MPOECKTHOMN
WIM HCCIEA0BATENIbCKON NEeATEeIbHOCTH; MPU 3TOM TI'PaMOTHO MCIOJIb30BaTh
W3YUYEHHBIM TOHATHHHBIM amnmapaT u3ydaemMoro pasaena (U3MKH U
COMPOBOX/IaTh BBICTYIUICHUE TIpe3CHTAlMe ¢ Yy4€ToM OCOOEHHOCTEeH
ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe IUTAHUPOBAHWE M KOJIMYECTBO YACOB, OTBOJMMBIX Ha OCBOEHHE KaXKJIOM TEMbl ydyeOHOro mpeaMera
«Duszuka» DenepalbHON aJaNTUPOBAHHOM OCHOBHOM 00pa30BaTEIbHOM NPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
o0Oy4aroluxcsi ¢ 3aJep’KKOM TMCUXUYECKOTO pPa3BUTHUSA, B LEJIOM COBHAJAIOT C COOTBETCTBYIOIIMM paszaeiiom denepaibHOU
paboueii mporpamMMbl yueoHoro npeameta «Puszuka» oOpazoBaTeabHON MPOrpaMMbl OCHOBHOTO 001ero oopazoanus. [Ipu atom
Opranuzanusi BIpaBe camMa BHOCUTb M3MEHEHHUS B COJEP)KaHME M paclpeiesieHne y4eOHOro mMarepuana Mo rogaM oOydeHwus, B
MOCJIEIOBATEIbHOCTh U3YYEHHS] TEM M KOJIIMYECTBO YAaCOB Ha OCBOEHHUE KaXJOW TEMbI, ONpEAeSIeHHe OpraHU3aluOHHBIX (GOopM
oOyuyeHust 1 T.. OOOCHOBAHHOCTBH JAHHBIX M3MEHEHUI OIpenensieTcsi BbIOpaHHBIM 0Opa3zoBarenbHOM opraHuzanueii YMK,
UH/IUBUIYAJIbHBIMH TICUXO(U3UYECKUMU OCOOEHHOCTAMU KOHKpeTHbIX oOyuwatonuxcsi ¢ 3IIP, cTeneHpio yCBOEHHOCTH UMU
y4eOHBIX TeM, PEKOMEHIallUsAMU IO 0TOOPY U aJanTaluy y4eOHOro Marepuaia no (usmke, npeacraBieHHbIMU B [loscHuTEnbHON

3aIIUCKCE.

7 KJIACC (68 )

MAarduMTHBIC, CB€TOBBIC, 3BYKOBBIC.

TemMaTH4ecKui OcHoBHBIC BU/BI ICATEJLHOCTH y4aLINXCH
OcHoBHOe coxep:xaHue . .
0.J10K, TEMa (Ha ypoBHe y4eOHBIX JeiicTBHIl)
Pa3nen 1. ®u3nka u eé poJib B MO3HAHMM OKpY:Ka0Iero Mupa (6 1)
duznka — @uznka — Hayka O mpupone. SIBieHus | BouiBieHHe OCHOBHBIX Pa3MHUMi MPU MOMOIIM Mexarora Mexny (PU3MUECKUMH M XUMHYIECKUMH
Hayka o npupoze | mpupoast  (MC®).  @®usmdeckue  sBrmenus: | mpesparmerusmu (MC — xumus).
(2 9) MEXaHWYECKUE,  TEIJIOBBIE,  JIEKTpUUECKHe, | Pacro3HaBaHme ¥ KiaccHUKanus TOCIE OOCYKAEHHS C IEAaroroM IMpW MOMOINM HaBOASAIINX

BOIIPOCOB (bI/I3I/I'-I€CKI/IX SIBIICHUM MCXaHUYCCKUX, TCIUIOBBIX, OJOJIICKTPUYCCKHUX, MArHUTHBIX
1 CBCTOBBIX.
HaOnronenue v onrcanue GU3NYecKuX sBICHUN Ha 0A30BOM ypOBHE.

Duznyeckune
BeJIMYUHBI (2 1)

dusnueckue BEJIMYUHBI. N3mepenue
dusmuecknx BenmuuH. usuueckue npubopvl’®

OmnpeneneHrie MpH MOMOIIU TIearora IeHbl AeTIEHH IKaTbl U3MEPUTENBHOTO prubopa.
W3mepenne mo o0Opasily mojJ PyKOBOACTBOM II€arora JIMHCHHBIX Pa3MEpPOB TEI M MPOMEKYTKOB

® MC — 5/1eMeHTHI COZIepKaHIsT, BKITIOYAONIAE MEKIIPSIMETHBIC CBSI3H, KOTOPBIE TIOAPOGHEE PACKPHITH B TCMATHIECKOM [ITAHHPOBAHMIL
® KypcuBom 0603HaueH yueGHEIH MaTepHAI, KOTOPBIHA H3Y49aeTCs, HO He BHIHOCHTCS HA IPOMEKYTOUHYIO M HTOTOBYIO aTTECTALHIO.
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Toepewnocme
CHCTEMa CIMHUII.

,Zlemoucmpauuu7

1. MexaHn4eckue, TEIUIOBBIC, IEKTPUUECKHE,
MarHUTHBIE, CBETOBBIC SIBIICHMUS.

2. ®usnyeckre mpruOOpsI M IPOLeaypa MPSMBIX
W3MEPEHHH  aHAJOTOBBIM M IHU(POBBIM
npudopoM.

Jlabopamopnsie padbomuvl u onvimel.

1. OrnpeneneHue IIEHBI JIeTIeHUS

HU3MEPUTEIBHOTO npudopa (ucnonp3ys

TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).

2. W3mMepeHne paccTOsTHUM.

3. Usmeperne  o0béMa

TBEPIIOTO TeNa.

4. Onpedenenue pazmepos Mabix mei.

5. N3mepenne Temmneparypsl Mpu MOMOIIN

KHUIKOCTHOTO  TEepMOMETpa M JaTdHKa

TeMITEpaTypHl.

6. IIpogeoenue uccredosanus no npogepke

eunomesvl:  OAILHOCMb — NOAEMA  WApuxa,

NYUWEHHO20 20PU3OHMANLHO, meM Doble, YeMm

bonble gbicoma nycKa.

usmepenuii.  MexayHapoaHas

KHIKOCTH u

BpPEMEHH C y4ETOM NOTPEIIHOCTEH.

W3mepenne mo o0pasity Moa pyKOBOJACTBOM Iearora 00b&émMa xXUAKOCTH B TBEPIOTO TEa.
W3mepenne mo o0pasily Hox PyKOBOACTBOM II€Jarora TeMIIEpaTyphl MPW HOMOIIN >KHAKOCTHOTO
TEpPMOMETpPA U JaTYHKa TEMIIEPATYPHI.

BeinosiHeHHe HECIOXKHBIX TBOPYECKMX 3aJaHUA C OMOPOM Ha aIropuT™, MPEeABAPUTEIHHO
pa3o0paHHBIA C TEAaroroM IO TIONCKY CIOCOOOB W3MEPEHHS HEKOTOPHIX (U3NIECKUX
XapaKTepUCTHK, HAPHMEP, Pa3MEepPOB MaJBIX O0BEKTOB (BOJIOC, IIPOBOJIOKA), YAAJIEHHBIX 0OBEKTOB,
OOJIBIINX PACCTOSHUM, MaJIbIX MPOMEXYTKOB BpeMeHU. OOCykKIeHUe MpeiaraeMbIX CIOCOO0B.

EcTecTBeHHO-
HAYYHBIH MeTO/
no3HaHus (2 4)

Kak ¢wu3uka u gpyrue ecTecTBEHHBIE

HayKd  UW3y4alT nOpuponay. Ecmecmeenno-
HayuHolll ~ MemoO  NO3HAHUA:  HAOIOeHUe,
NOCMAHOBKA HAYYHO20 BONPOCA, 6blOBUNCECHUE

eunomes, JKCHepuMenm N0 NPoGepKe cUNOMEs,
obvscHeHue Habodaemozo seirenus. Onucanue
usureckux s61eHUll ¢ ROMOWBIO MOOeEell.
[Ipenmer u meTobI HU3UKH.
Hemoncmpayuu
1. OmnpepencHre MOTPEITHOCTH
9KCIIEpUMEHTA.

BrInBIKEHHE THITOTE3 TIOCIIE TPEABAPUTEILHOTO OOCYXKICHUS C TIEIaroroM, 00ObSICHSIONINX TPOCTHIE
ABIICHUS, HAIPUMED:

— MOYeMY OCTaHABIMBACTCS ABIKYIIEECS 10 TOPU3OHTAIBHON MOBEPXHOCTH TENIO;

— [0YEMY B KapKYIO [IOrOAY B CBETJION OJEXK/I€ NPOXJIaAHEH, YEM B TEMHOM.

Br100p cnoco6oB MpOBEpKHU THIIOTE3 U3 MPEATI0KEHHBIX TeAaroroM.

HaOmnronenne mpeioKeHHBIX TIeJaroroM HCCIIEIOBAHUI 10 TPOBEPKE KaKOW-IMO0 THIOTE3bI,
HanpuMep: JaNbHOCTh NONETa MIapuKa, MYHIEHHOTO TOPU3OHTAbHO, TeM OOJblle, 4eM OoIblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO ¢ TENaroroM NPOCTEHIIMX Mojenei (uindeckux sBieHUH (B BHIC
PHUCYHKOB HMJIM CXEM), HAal[pUMep TaJICHUE PeIMETa; MPSIMOJIMHEIHOE PacpoCTpaHeHHe CBETa.

7 Bee Jlemonctpanuu u JlabGopaTopHble pa0OTHI, NPEACTAaBIEHHBIE B COAEPXKAHHWHU, MOIYCKAeTCsl (MOXKHO) MPOBOAWTH, HCIONB3Ys HH(POPMAIMOHHBIE W JJIEKTPOHHBIE TEXHOJIOTHH (IH(pPOBHIE

00pa3oBaTeNbHBIE PECYPCHI).
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Paznen 2. llepBonayasibHble CBeleHHs 0 CTPOEHHHU BelecTBa (S 4)

Ctpoenue
BenecTna (1 u)

CrpoeHue BelIECTBA: aTOMBI M MOJIEKYJIBI, UX
pasmepul. Onvimel, 0oKazvieaoujue OUCKpemHoe
cmpoeHue eujecmea.

Jlabopamopnuvie pabomot u onvimui®.

1. Ouenka nuaMeTpa atomMa METOAOM PsiioB (C

HCTOB30BaHueM (hoTorpaduii).

HaGumonenne u nHTEpIpeTanyst COBMECTHO C IIE€AAroroM OIBITOB, CBUAETENBCTBYIOMNX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEILIECTBA: OIBITHI C PACTBOPEHHEM Pa3JIMYHBIX BEIIECTB B BOJIC.

OueHKa MpU MOMOIIM TEXHOJIOTHYECKOH KapThl pa3MepOB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM
(ororpaduii, HoIy4eHHbIX Ha aTOMHOM CHJIOBOM MHKpockorie (ACM).

Omnpenenenye 1mocie NpeIBapuTeIbHOr0 00CYKISHHS C MearoroM pa3MepoB MalIbIX Tell.

JIBH:KeHHe

M B3aMMOJeiicTB
He YacTHIX
BelecTna (2 4)

JBrxenune yactull BemectBa. CBsI3b CKOPOCTH
JBIDKEHUS 9acTHI] ¢ TeMIiepaTypoil. bpoyHoBckoe
IBIDKEeHUE, TUPPy3us. Bzaumooeticmeue wacmuy
seujecmea: NPUMsICeHUe U OMmMaitKuganue.

Jemoncmpayuu

1. Habnromenue GpOyHOBCKOTO IBHKCHHS.

2.Habnronenue nuddysum.

3.Habniwooenue  ssnenutl,  0ObACHAIOWUXCSL
nPUMsICEHUEeM UTU OMMATKUBAHUEM YACUY
sewecmea.

Jabopamopnuvie pabomot u onvimal

1. Oyenxa ouamempa amoma memooom psoos
(c ucnonvzoeanuem omoepaguii).

2.0neITel O HaOIIOIEHUIO
pacuIupeHusi ra3os.

3. OnbITEl MO0 OOHAPYKEHUIO [EHCTBHS CHIT
MOJICKYJISIPHOTO TIPUTSKECHHSI.

TCIIJIOBOT'O

Hab6ronenne n 00bsicHEHHE P TOMOIIHN TeAarora OpoyHOBCKOTO JIBHM)KEHHMS U SIBIEHUS Aupdy3nn.
[IpoBenenne m 00BSICHEHHE C ONMOPOW HA ANTOPUTM, MPEIBAPUTENHFHO Pa3o0OpaHHBIN C IEl1aroroMm
OIIBITOB MO HAONIOACHHUIO TEIUIOBOTO PaCIIMPEHUS I'a30B.

[IpoBeneHne W OOBSCHEHHE OINBITOB C ONOPOW HA AITOPUTM, NPEIBAPHUTEIBHO pa3oOpaHHBIA C
[IeJaroroM 1o 0OHAPYKEHHIO CHJT MOJIEKYJISIPHOTO IPUTKEHHS M OTTAIKUBAHHS.

ArperatHsle
COCTOSIHUSA
BelecTBa (2 4)

ArperatHbie COCTOSHHSI BELICCTBA: CHIPOECHUE
24308, Jrcuokocmen u meépovix
(kpucmaniuveckux) men. Bzaumocesasv medxncoy
CBOUCMBAMU  BEWECE 6 PA3HbIX aA2PecaAMHbIX
COCMOSIHUSIX U UX — AMOMHO-MONCKYJISPHLIM
cmpoeHueM. Ocobennocmu azpezamHulx
COCMOSIHUIL BOObL.

JHemoncmpayuu

1. Habaronenue nuddysuu.

Omucanne 1oJ PYKOBOACTBOM Iefarora (C HCHOJIB30BAHHEM NPOCTBIX MOJENEH) OCHOBHBIX
pa3iu4uil B CTPOCHUU T'a30B, KUAKOCTEH U TBEPIBIX TEI.

HavanpHple mpencTaBieHHS O MalOd CXKHMAaeMOCTH JKHAKOCTEH W TBEPABIX Tel, OONBIION
C)KMMaEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YPOBHE I10JI KOHTPOJIEM Mejarora 0 coxpaHeHun (Hopmbl TBEPABIX TeT U
TCKYUYCCTHU KUJIKOCTH.

HaOnronenue 3a ornbplTaMy, JOKa3bIBAIOIIMMH, YTO B TBEPIOM COCTOSHUU BOJIbI YACTHUIIBI HAXOASATCS
B CpEITHEM JIJIbIIIE IPYT OT JApyra (IJIOTHOCTh MEHBIIIE), YEM B KHKOM.

VYcTaHoBIEHHE C ONOPOM Ha JIUAAKTUYECKMH MaTepuan IpOCThIX B3aUMOCBA3EH MeEXay
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMI BOJBI M CYIIECTBOBaHMEM BOJHBIX opranm3mMoB (MC —
6uonorwus, reorpadus).

8 3zech u nanee NPUBOAUTCS PACIIMPEHHBIH TTepeyeHb J1JabopaTOPHBIX PaboT U OIBITOB, U3 KOTOPOTO YUUTEIb AENaeT BHIOOD 10 CBOEMY YCMOTPEHHIO U ¢ YUETOM CITHCKA SKCIIEPUMEHTANIBHBIX 3aJaHHH,

npetaraeMeIx B pamkax OI'D mo ¢usuke.

36




Paznen 3. IBu:kenue u B3anmosaeiicreue e (21 1)

Mexanuyeckoe
aBu:keHue (3 4)

Mexanunueckoe aBuxeHue. PaBHOmMepHOE U
HepaBHOMepHOe aBuxkeHue. Ckopoctb. Cpeodwusis

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUICEHUU.
Pacuér myTu u BpeMeHu ABUKEHUS.
JHemoncmpayuu
1. HaGmrogeHne MeEXaHHYECKOrO  ABHIKEHHUS
Tena.
2. I3MepeHne  CKOPOCTH  NPSIMOJIMHEHHOTO
JIBUKCHUS.
Jlabopamopnsie pabomot u onvimal
1. OnpenencHre  CKOpPOCTH  PaBHOMEPHOTO

JIBIDKCHHS (IIapUKa B KUAKOCTH, MOJEIN
ANEKTPHYECKOTO aBTOMOOWIISA U T. T1.).

2. Omnpenenenue cpenHer CKOPOCTH
CKONIbKEHUs1 Opycka WIM IIapHKa o
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanue paBHOMEPHOTO ABMXKEHUS U OINPEAEIEHUE €r0 MPU3HAKOB IOCIE NPEABAPUTEIBLHOTO
00CYK/IEHUS C TIe1aroroM.

Habmonenre HepaBHOMEPHOTO ABIKEHHS U ONIPEICIICHHE €r0 OTINYNI OT PAaBHOMEPHOTO ABIKEHHS
MOCJIE MPEIBAPUTEILHOTO 00CYKICHHS C TIEIarOrOM.

Pemenue TUMOBBIX pacu€THHIX 3a7a4 B 1—2 melcTBUA C OMOpPON Ha ajJropuTM, MpeaBapUTEILHO
pa300paHHBIii COBMECTHO C MEAaroroM Ha ONpPEIe/ICHHE MyTH, CKOPOCTH M BPEMEHU PaBHOMEPHOTO
JIBHYKEHMUSI.

AHau3 py TOMOIIH TTeAarora rpa)ukKoB 3aBUCUMOCTH IYTH U CKOPOCTH OT BPEMEHHU.

HNuepuus, macca,
ILUIOTHOCTD (4 1)

SIBiieHne MHEPLIUH. 3akon unepyuu.
Bzaumooeiicmeue men rkax npuyuma usmeHeHus:
ckopocmu  Oosudicenuss men. Macca kax mepa
unepmuocmu mena. IlnotHocts Bemecta. Cés3b
NJIOMHOCMU C KOJUYeCMEOM MONEKYI 6 eOuHuye
06véma sewecmaa.

Hemoncmpayuu

1. HaGnroieHvie SIBICHUS HHEPIINH.

2. HaOnromeHue W3MEHCHHS CKOPOCTH IIPH

B3aUMOJEHCTBUU TEIL.
3. CpaBHeHHE MacC 10 B3aUMOJICHCTBHUIO TEL.

OGbsicCHEHHE TIPU TOMOIIM TEXHOJOTHYECKON KapThl W IENarora W TPOTHO3MPOBAHHE SIBICHHI,
0OYCIJIOBJICHHBIX WHEPLUEH, HAPUMEP: YTO MPOMCXOAUT MPHU TOPMOXEHUHM WIIM PE3KOM MaHEeBpe
aBTOMO6I/IJ'[$[, Hoquy HCBO3MOXHO MI'HOBCHHO HperaTI/ITI) JBUXCHHUEC HA BCJIIOCUIICAC UM CaMOKATe
uT. O.

Hab6mronenne u 6a30Bblii aHAIN3 OIBITOB IMOJ] PYKOBOACTBOM MEAArora, JAEMOHCTPHPYIOIIUX
HU3MEHEHHE CKOPOCTH JIBUKEHHUS TENa B Pe3yNbTare ICHCTBHS HA HETO APYTUX TEJI.

Peurerrie THNIOBBIX Pacu€THBIX 3a7a4 B 1—2 JeiCTBHUsI C OMOPON HA alIrOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHbIi COBMECTHO C MEIarOroM Ha ONpeJIeieHHe MacChl Tea, ero 00bhéMa U MIIOTHOCTH.
HaGmronenne u 6a30BbI aHAIN3 OINBITOB IMOJ] PYKOBOACTBOM IEAArora, JAEMOHCTPHPYIOIIUX
3aBUCHMOCTH W3MEHECHHSI CKOPOCTH TEJa OT €r0 MacChl TIPH B3aMMOICHCTBHHM TeIl. Mi3MepeHue Macch
Tela Pa3InYHBIMHU CIIOCO0AMH.

OrmpezienieHne COBMECTHO C IIEAaroroM IDIOTHOCTH Tejia B pe3yibTare W3MEPEHHS €ro Macchl U
00néMa.
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Cuaa. Buas! cun
(14 )

Cuna KaK XapaKTepUCTHKA
B3anMmozeicTBus Ten. Cuina ynpyroctd M 3aKoH
I'yka.  Hsmepenue  cunvi ¢ nomowwio

Ounamomempa. SIBIeHWE TATOTCHHS H CHJIA
Tsoxectd. Cuna msscecmu Ha Opy2ux NiaHemax
(MC). Bec mena. Heeecomocmob. CnoxeHHe CHII,
HaIlpaBJICHHBIX 1o OZIHOH MIPSIMOM.
PaBHopnelicTByromas cun. Cuna mpenus. Tpenue
CcKObIICeHUst U mpenue nokos. Tpenue 6 npupooe
u mexuuxe (MC).

ﬂemoncmpauuuz

1. CnoxkeHue cuii, HampaBJICHHBIX IO OJHOW

MIPSIMOI.

Jlabopamopnsie padomot u onvimel.

1. Onpenenenuie MIOTHOCTH TBEPOTO TEJA.

2. OnbITEL, JEMOHCTPUPYIOIIME 3aBHCHMOCTh
pacTsokeHus  (medopMaruu) TpPYKHHBL  OT
TIPUIIOKEHHON CHUJIBI.

3. OmbITHL, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTD
CHJIBI TPEHHUSl CKOJIBXEHHUsI OT Beca Tena |
Xapakrepa COIIPUKACAIOLINXCS
MIOBEPXHOCTEH.

W3ydeHue cOBMECTHO ¢ MENAaroroM B3aUMOAEUCTBUS Kak NPUYMHBI U3MEHEHUS CKOPOCTHU Tea WU
ero nedopmanuu.

Omncanne Ha HaYaJIbHOM YPOBHE PEIBHBIX CHTYalWil B3aMMOAEHCTBHS TeJl C MOMOIIBIO0 MOJETIEH, B
KOTOPBIX BBOJUTCS ITOHATHE U N300paKEHHUE CHIIBI.

W3yueHne mox pyKOBOJACTBOM II€Jlarora CHIIBI YNPYTOCTH, 3aBUCHUMOCTH CHJIBI YHPYTOCTH OT
YATHHEHUS pE3UHOBOTO LTHYpPa WK MPYKUHEI (C TOCTPOCHUEM IpaduKa).

AHanu3 ¢ onopoi Ha IUAAKTHYECKUI MaTepHal o KOHTPOJIEM IeAarora NpakTUIeCKUX CUTYaIui,
B KOTOPBIX HPOSIBIIIETCS JeiCTBHE CHJIBI YIPYroCTH (YHIPYrocTh Msda, KPOCCOBOK, BETOK JiepeBa
u Jp.).

AHanuz ¢ onmopoi Ha AUAAKTHYECKUH MaTepuai MoJ KOHTPOJIEM Ielarora CUTyalui, CBA3aHHBIX C
SIBJICHUEM TSATOTEHUS.

[lonnmanue ¢ omopodl Ha CXeMbl HPH IOMOIIM IleAarora OpOMTaJbHOTO JBIDKEHUS IUIAHET C
HCIIOJIb30BaHKUEM SIBIICHUS TSATOTEHUs M 3aKkoHa nHepuuu (MC — acTpoHOMUS).

Wzmepenne Beca Tena ¢ momolnpio auHamomerpa. OO0CHOBaHME 3TOTO crioco0a M3MEpeHHs Iocie
TIOBTOPEHUSI C TIEarOrOM.

Habmronenne sBIeHNsI HEBECOMOCTH.

HaOmronenne 3a sKCiepUMEHTAIBHBIM HOTyYSHHEM MIPaBWIIa CIO0KEHHS CHJI, HAlPaBIEHHBIX BIOJb
onHOU mpssMoi. OtipeneneHue Mpy MOMOIIH ITearora BeINYNHBI PaBHOICHCTBYIOMIEH CHIL.
W3yuenne noa pyKoBOACTBOM I1€1arora CHIIbl TPEHUS CKOJIBXKEHHS U CHIIBI TPEHHUS TTOKOSI.
HccnenoBanue ¢ omopoil Ha TEXHOJIIOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Teja
Y CBOMCTB TPYILUXCs IOBEPXHOCTEH.

ba3oBblif aHanu3 ¢ onopoi Ha AWAAKTUYECKUH MaTepuall MoJi KOHTPOJEM Iearora NpakTHYeCKuX
CUTyallMi{, B KOTOPBIX NPOSBISIETCS JI€HCTBHE CHJIBI TPEHMS, HCHONB3YIOTCS CIIOCOOBI €
YMEHBILICHNS! WM yBEJIWYECHUS (KaraHWe Ha JIbDKaX, KOHbKaX, TOPMOXKEHHE aBTOMOOWII,
HCIIOJIb30BaHMUE TOAIIMITHUKOB, TUIABAaHHUE BOIHBIX )KUBOTHBIX U Jp.) (MC — Ounosorus).

Pemenne THNOBBIX pacd€THBIX 3a4a4 B 1—2 AEWCTBUS ¢ ONOPON Ha alrOPUTM, MPEIBAPUTENBHO
pa300paHHBI COBMECTHO C IIEaroroM C HMCHOJIb30BaHWeM (opMyn it pacuéra CHIIBI TSKECTH,
CHJIBI YIIPYTOCTH, CHIIBI TPEHUSI.

Pasznen 4. JlaBie

HHe TBEPABIX TeJI, dKUIKOCTeH 1 ra3os (21 4)

JaBsenue.
Ilepenaua
JMABJIEHUSA
TBEPABIMUA
TeJaMH,
JKHIKOCTSIMH H
razamu (3 4)

Hasnienne. Cnocobwsl ymenvblueHUs: U y8eaudeHus
Oasnenus. /lasnenue 2aza. 3agucumocms
oasnenus 2aza om 00véma, memnepamypoi.
Ilepeoaua oasnenuss meépovimu meiamu,
orcuokocmamu u 2asamu. 3axon Ilackans.
IIneemamuyeckue Mauiunb.

,Zlemoncmpauuuz

1. 3aBuCUMOCTH JTABJICHUS raza oT

TeMIepaTyphl.

AHanu3 n 0OBsICHEHHE C ONOPOH Ha MUIAKTHYECKU MaTepuall 1MoJi KOHTPOJIEM IIEAarora OIbITOB U
MPaKTUYECKUX CUTYaLUH, B KOTOPBIX MPOSIBISIETCS CUJIa TABICHUSL.

O6ocHOBaHHE C OMOPOX HA TEXHOJIOTHYECKYIO KapTy IPH ITOMOIIHX ITEAAarora Crioco00B YMEHBIICHHS
Y YBEJIIMYCHHUS TABIICHUS.

W3ydeHune 1o pyKOBOJICTBOM MeJlarora 3aBUCMMOCTH JIaBJICHHS ra3a OT 00bEMa U TeMIIepaTyphbl.
Wzyuenne moa pyKOBOJACTBOM Iiearora OCOOCHHOCTEH Iepeiauyd AaBieHUs TBEPABIMH TEJIaMH,
KHUJIKOCTSIMU U Tazamu. OOOCHOBaHME PE3YJIbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIECTBA B
TBEPAOM, )KUAKOM U ra3000pa3HOM COCTOSIHUSIX MPEJIOKEHHBIMH (POPMYITHPOBKAMH.

HabOnronenne 3a sKcriepuMEHTAIBHBIM JI0Ka3aTeILCTBOM 3aKoHa [Tackais.

38




2. Tlepemaua maBJCHUS KUIKOCTHIO M Fa30M.

Pemenne THUMOBBIX pacdETHBIX 3amad B 1—2 NMEHCTBUS C OMOPOW Ha ajlrOpuUTM, MPEaBapUTEIHLHO
pa300paHHBIA COBMECTHO C TEIarOroM Ha pacd€T JaBieHus TBEPAOTO Tea.

JdaBnenue
JKHAKOCTH (5 1)

3aBUCHMOCTh  [JABJICHUS  JKUIKOCTH  OT
TITyOUHBL T'uopocmamuueckuii napaooxc.
Coobwarowguecs cocyoul. T'uopasnuyecxue
MEXAHUZMBI.

ﬂemowcmpauuu2

1. Coobmraromuecst COCyIbl.
2. 'mnpaBnnyeckuii npecc.

HccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYHO KapTy IOJ PYKOBOACTBOM I€AArora 3aBUCUMOCTH
JABJICHUS KUAKOCTH OT TITyOHHBI TOTPYKEHUS U INIOTHOCTH KHUIKOCTH.

Habmonenne n HadapbHOE TOHUMAaHHE THAPOCTaTHIECKOTO Mapagokca Ha OCHOBe 3akoHa [lackais.
W3yueHne COBMECTHO C I€1aroroM COOOMIAIOIINXCS COCY/IOB.

Pemenue TUMOBBIX pacu€THHIX 3a7a4 B 1—2 AEWCTBUA C OMOPON Ha ajJroOpuTM, MpeaBapUTEILHO
pa300paHHBIii COBMECTHO C MEaroroM Ha pacuéT JaBJICHUS KUIKOCTH.

Habmonenue 3a 00bsACHEHUEM NMPUHIUIIA ISHCTBUSA THAPABINICCKOTO Mpecca.

AHanmu3 W OOBSCHCHHE C ONOPOM Ha TUIAKTUYCCKAN MaTephall MOJ KOHTPOJEM IeAarora
MPaKTUYECKUX CUTYyalul, JEMOHCTPUPYIOMINX MPOSIBICHUE NAaBIECHUS KUAKOCTU U 3akoHa [lackans,
HampuMep IPOIECCOB B OPraHU3Me IPH rTy0okoBoAHOM HeIpsiHIH (MC — Omoorus).

ATtmocdepHoe
napiienue (6 1)

Atmocdepa 3emnn u atMoc(hepHOE JaBICHHE.
Tpuuunvr cywecmeosanus 6030YulHOU 00010UKU

3emnu. Onvim Toppuuennu.  Hsmepenue
ammocgeprozo oasnenus. 3asucumocmo
ammocgepHozo  0asneHus om  8blCOMbl  HAO
yposHem  mops. Ilpubopvr 014 usmepeHus
ammocghepHozo oasneHus.

ﬂemom*mpauuu2

1. [posiBreHue neicTBUS aTMOCPEPHOTO

JIaBJICHUSI.

Hab6mronenne 3a 3kcriepuMeHTaIbHBIM 00HAPYKEHHEM aTMOC(HEPHOTO JTaBICHHS.

AHanu3 1 00BACHEHHE C OMOPOH Ha AWAAKTHYECKUN MaTepHal IOl KOHTPOJIEM IeJlarora OnbITOB U
MIPAaKTHYECKUX CUTYAIUH, CBA3aHHBIX C IEHCTBHEM aTMOC(EPHOTO 1aBIICHHUS.

Habmonenne 3a 00bsCHEHHEM CYIIECTBOBaHUS aTMocdeps! Ha 3eMiie 1 HeKOTOPHIX IJIaHeTaxX MIH e€
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, aCTpOHOMIS).

ba3zoBoe mnoHuMaHue MpUYUH U3SMCHCHUA IIJIOTHOCTHU aTMOC(I)epI)I C BBICOTOM M 3aBUCHUMOCTH
aTMOC(EepHOTO AaBJICHHS OT BBICOTHI.

Pemenue TUMOBBIX pacu€THHIX 3a7a4 B 1—2 AEWCTBUA C OMOPON Ha ajJroOpuTM, MpeaBapUTEILHO
pa3o0paHHBIN COBMECTHO C I1€1aroroM Ha pacu€r aTMOc(epHOTo JaBlIeHUSI.

Wzyuenne noj pyKoBOACTBOM Ie/iarora ycTpoiictsa bapomerpa-aHepoua.
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HeiicTBue
JKHIKOCTH W ra3a
Ha NOrpyKéHHOe
B HUX TeJo (7 4)

eticmaue sicuokocmu u 2a3a Ha nOPYAHCcEHHOE
6 Hux meno. BplTankuBaromas (apxumenona)

cuna. 3axon  Apxumeoa. Ilnasanue  men.

Bozoyxonnasanue.

,Zlemoﬂcmpauuu2

1. 3aBUCHUMOCTD BBITAIKABAIONICH CHJIBI  OT
00béMa TOTPYXKEHHOH dYacTH Tena U
IDIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBITANIKMBAIONICH CHIIBI  BECy

BBITECHEHHOH JKUIKOCTH.

3. YcnoBue IulaBaHUA TeN: IUIABaHHE WU
MOTPY’KEHHWE TEeI B  3aBUCUMOCTH  OT
COOTHOILIEHUS IIIOTHOCTEN Tella U )KHUIKOCTH.

Jlabopamopnuvie padomout u onvimol.

1. UccnenoBaHnue 3aBUCHMOCTH Beca Tella B
BOJIe OT 00BEMa MOTPYKEHHOW B KHUIKOCTh
4yacTu Teja.

2. OmpeneneHre  BBITQIKUBAIOIIEH  CHJIBI,
JIEUCTBYIOIIE Ha TelIo, MNOrpyXEHHOE B
JKUAKOCTb.

3. IIpoBepka HE3aBHCHUMOCTH BBITAIKHBAIOIICH
CUJIBI, JEUCTBYIOLIEH HA TENO B JKUIKOCTH,
OT MacCBhI TeJna.

4. OTBITEI, JEMOHCTPHPYIONINE 3aBUCHMOCTH
BBITAJIKUBAIOILIEH CHUJIBI, JIEUCTBYIOIICH Ha
TEJO B XKHUIKOCTH, OT 00BEMa MOrpyKEHHON
B JKMIKOCTh YacTH Tella M OT IUIOTHOCTH
AKHUJIKOCTH.

5. KoncrpynpoBanue apeomeTpa im0
KOHCTPYUPOBaHME JIOAKH U OIpeaesieHne eé
TPY30M0IbEMHOCTH.

Habmronenne 3a skcriepuMeHTaIbHBIM 00HApyKEHHEeM NeHCTBHA KUAKOCTH U Ta3a Ha MOTPYKEHHOE
B HUX TECJIO.

OnpeneneHre ¢ OMOPOMl Ha TEXHOJOTMYECKYIO KapTy BBITAJIKUBAIOIIEH CUIIbI, JEWCTBYIOLIEH Ha
T€JI0, IOIPYKEHHOE B )KUJIKOCTb.

Hab6mronenne 3a npoBeieHHEM 1 00CYXJIEHHE COBMECTHO C I1€1aroroM OIBITOB, AEMOHCTPHUPYIOIIUX
3aBHCHMOCTH BBITAJIKHBAIOIIEH CHIIBI, JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BbEMa MOTPYKEHHOM
B JKMJIKOCTb YaCTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

UccnenoBanme monm pyKOBOACTBOM IIe[larora 3aBHUCHMOCTH Beca Tella B BOAE OT 00BEMa
MOTPYKEHHOM B )KUIKOCTb YACTH TeJa.

Pewenue THNOBBIX pacu€THBIX 3a4ay B 1—2 AEWCTBUA C ONMOPOM Ha aIrOpUTM, IPEABAPUTEIBHO
pa300paHHBIl COBMECTHO C TIEJaroroM Ha MPHMEHEHHE 3aKOHa ApXUMe/la U yCIOBHS TNIaBaHHS TEL.
KoHcTpyrpoBaHue npu noMouy rnejarora apeoMeTpa Uil KOHCTPYUPOBAaHUE JIOJKH U ONIPENEICHUE
€€ Irpy30MoAbEMHOCTH.

Pazpnea 5.

Pa6ora u momHoCcTh. DHeprus (12 v)

Paodora
M MOIIHOCTD

Bw

Mexanmndeckast padora. MOIHOCTb

HaOnronenne 3a aKCrepUMEHTAJIbHBIM ONPEACICHHEM MEXaHHYECKOH padOThI CHIIBI TSDKECTH IpU
MaJCHUU TeNa M CUJIbl TPEHUS TPH DPABHOMEPHOM IEPEMELICHUU TeNa MO0 TOPU30HTAIbHOU
MOBEPXHOCTH.

Habmronenne 3a nemoHcTparyel pacuéra MOIITHOCTH, Pa3BHBAEMOM IPH MO IbEME MO JICCTHHIIE.
Pemenne THNOBBIX pacd€THBIX 3a4a4 B 1—2 AEWCTBUS ¢ OMOPOH Ha aJTOPUTM, MPEIBAPUTENBHO
pa3o0paHHBIA COBMECTHO C MEIaroroM Ha pacdéT MEXaHHIECKOH pabOTH M MOIITHOCTH.
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IIpocthie
MeXaHu3MBbI (5 4)

IIpocteie MEXaHU3MBI: phblyar, OII0K,
HaKJIOHHasl IUIOCKOCTb. [Ipasuno pasnosecus
pviuaza.  Ilpumenenue  npasuna  paenosecus
pvluaea K 6110Ky. «3010moe npaguioy MexaHuxu.
KIIJT IPOCTHIX MEXaHU3MOB. [IpocTrie
MEXaHU3MBI B OBITY M TEXHHUKE.

JHemoncmpayuu

1. IIpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimal

1.Onpenenenne pabOTHl CHIIBI TPEHHS TIPH
PaBHOMEPHOM JBIDKCHUN Tena o
TOPHU30HTAIBHON OBEPXHOCTH.

2. UccnenoBanue yclnoBUil paBHOBECHS phlyara.

3. Usmepenne KIIJ| HaKkIOHHON IUIOCKOCTH

(3MeKTpOHHAS IEMOHCTPAITHS).

HavanpHOoe mOHMMaHKE BEIMTPHINIA B CHJIE TTPOCTHIX MEXaHW3MOB Ha IPUMEpE phIuara, MoIBIKHOTO
Y HETIOABIKHOTO OJI0KOB, HAKJIOHHOHN TJTIOCKOCTH.

HccnenoBanme COBMECTHO C IEAaroroM YCIOBHUSI paBHOBECHS phIdara.

OOHapyXeHHEe IO PYKOBOACTBOM IIEarora C OMOPOHl Ha IUAAKTUYECKHH MaTepHuanl CBOWCTB
MPOCTBIX MEXAaHH3MOB B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCHOCOOIECHHUSIX, UCIOJIB3YEMBIX B OBITY
U TeXHHKE, a TAKXKe B XKHUBbIX opranuzMax (MC — Ouostorust).

HaOnronenne 3a 9KCIEpUMEHTAIBHBIM JIOKA3aTENbCTBOM PABEHCTBA pPAa0OT INPH MPUMEHEHHH
MIPOCTBIX MEXaHU3MOB.

Omnpenenenue noa pykooactBoM mnegarora KIT/] HakI0HHOM MI0CKOCTH.

Pemenne TUNOBBIX pacy€THBIX 3agad B 1—2 AeWCTBUS ¢ ONOpPOH Ha aJrOPUTM, NPEIBAPUTENBHO
pa3o0paHHBI COBMECTHO C IIEJaroroM Ha MpHMEHCHHE MPaBHUJIa PAaBHOBECHS phlYara M Ha pacuéT
KIILA.

Mexannueckas
neprus (4 )

Mexanuueckass sHeprus. Kunemuueckas u
nomenyuanvras suepeus. Ilpespawenue 00Ho20
8U0a Mexamuueckol >Hepeuu 6 Opy2ou. 3aKOH
COXpaHEeHHs SHEPTHU B MEXaHHUKE.

JlabopaTopHbie padoThI U ONBITHI.

1. VIzyuenue 3aKOHA COXpaHEHHUs
MEXaHH4eCKOM  sHepruum  (IEKTPOHHAs
JIEMOHCTpALHS).

Habmonenne 3a 3KCIiepuMEHTAIBHBIM ONpPeeTICHHEM N3MEHEHNSI KHHETUIECKOH W MOTEeHIHAIbHOM
SHEPrUu Tella IPU €ro CKaThIBAaHUM 110 HAKIIOHHOW MIJIOCKOCTH.

@opMyJIUPOBAHHE COBMECTHO C IIEIaroroM Ha OCHOBE HCCIENOBAHUS 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUH.

IIpencrapienue npu NOMOIIM [IEArora rpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHMsI SHEPIUU.
Pemenue TUMOBBIX pacu€THHIX 3a7a4 B 1—2 JEWCTBUA C OMOPON Ha ajJrOpuUTM, MPEABAPUTEIHLHO
pa3o0paHHBI COBMECTHO C I1€/Iar0roM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

PesepBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTnuecknii
0JIOK, TEMBI

OcHoBHoOe cofep:kaHHe

OcHOBHBbIE BU/IBI /IeSITEIbHOCTH YYALMXCSH
(Ha ypoBHE y4eOHBIX J1elCTBUIN)

Pazjen 6. TensioBble siBj1eHus (28 4)
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Crtpoenue
U CBOMCTBA
BeniecTBa (7 1)

OcHognvle Nnon04CeHUs MONEeKYNAPHO-
KUHEemUu4eckoll meopuu CMpoeHUs Geuecmed.
Macca u pasmeper amomos u moaexkyn. Onvimeol,
noomeepoicoaroujue  OCHOBHble — NOJONHCEHUs
MONEKYIAPHO-KUHEMUYECKOU meopull.

Mopnenu TBEPIOTO, KHUIKOTO W Ta3000pa3HOTO
COCTOSIHMM  BewlecTBa. Kpucmaniuueckue —u
amopuvie mena. ObviAcHeHUe CBOUCME 2a308,
JlcuoKocmell U meEépobiX meil  HA  OCHO8e
NON0NHCEHUT MONEKYNAPHO-KUHEMUYECKOU
meopuu. CMauyuBaHUE U KANULIAPHbLIE SAGNEHUSL.
Tennosoe pacuupenue u cocamue.

ﬂemoncmpauuuz

1. HabnromeHue OpOYHOBCKOTO IBHKCHUS.

2. Habmonenue nuddys3um.

3. HaOmonenne  saBieHUi

KaIMWUISIPHBIX SIBICHUH.

4. HaGioerne TerIoBOTro PacuInpeHHs TEll.

5. I3MeHeHne naBieHUs raza IpU W3MEHEHHU

00bEMa 1 HarpeBaHUH WU OXJIAXKICHUH.

Jlabopamopnuvie padbomout u onvimol.

1. OnpITl 1O OOHApPYKEHUIO JEHCTBUSI CHII

CMadYrBaHUA n

MOJIEKYJIIPHOTO MPUTSHKCHUS (mmm
9JIEKTPOHHAS ICMOHCTPAIIHS).

2. OnpITBI  TO  BBHIPAIMBAHUIO  KPUCTAJUIOB
ITOBapEHHOI COJIM FITH caxapa.

3. OnbeiTel 1O HAOMIONEHHUIO  TEIIOBOIO

pacmipeHus ras3os, )KI/I,Z[KOCTGﬁ n TBép,HBIX

TeI.

4. OmpenienieHuie TaBJICHUS BO3OyXa B OaoHe
IITTPUIIA.

5. OmBITEI, JOEMOHCTPHPYIOUINE 3aBHCHUMOCTH
JABJICHUS BO3AyXa OT ero oOpémMa u
HATPCBAHUS WK OXJIAKICHHUS.

6. IIposepka 2unome3snl JUHENHOU
3a6UCUMOCIU ONUHBL CMOLOUKA HCUOKOCU 8
mepmMomMempuieckou mpybke om
memnepamypbol.

Habronenne u MHTEpHpeTaIisi COBMECTHO C IIEJarOrOM OIBITOB, CBHIETEILCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IHUHBIX BELIECTB B BOJE.

Pewenue TMNOBBIX pacy€THBIX 3a4ay B 1—2 neWcCTBHA € ONOPOM Ha aarOpUTM, IPEABAPUTEIBHO
pa300paHHBIf COBMECTHO C IE€AAaroroM IO OLEHMBAHHIO KOJWYECTBA AaTOMOB WM MOJICKYJT B
eIMHAILE 00BbEMA BEILIECTBA.

[IpencraBnenne mpy MOMOINM Iefarora OPOyHOBCKOTO IBIDKCHHUS, ABICHUS AU (dy3un U pasmumdaui
MeKly HUMH Ha OCHOBE TIOJI0KEHUI MOJIEKYIJIIPHO-KUHETUYECKOI TEOPHH CTPOCHHUS BEIECTBA.
OOBsicHEeHHE TIPY IOMOIIH Te[arora ¢ ONOpOH Ha JUIAKTUIECKUH MaTepral OCHOBHBIX PA3IHYUN B
CTPOEHUHU Ta30B, JKUIKOCTEH U TBEPIABIX TEJl C HCIOJB30BAHUEM IIOJIOKEHUN MOJEKYJISIPHO-
KUHETHYECKON TEOPUH CTPOSHHS BEIIECTBA.

HpOBCI[eHI/Ie IIOJ] PYKOBOZACTBOM II€aarora OIbITOB I10 BhIpalllUBaAHWIO KPHUCTAJJIOB HOBapeHHOﬁ COJIn
WJIM caxapa.

[IpoBeneHne COBMECTHO C IE€AaroroM M 00bSICHEHNE U3 MPEUIOKEHHOTO MePedHs BBIBOJIOB OIIBITOB,
JEMOHCTPUPYIOIIUX KaMWIISIPHBIC SIBICHUS U SIBICHAE CMaulBAHUS.

OObsicHeHHE C OIOpOH HAa TEXHOJIOTMYECKYI0 KapTy TII0A pYKOBOACTBOM II€larora poiiu
KaIlWUTPHBIX SBJICHUH JJIs1 TOCTYIUICHNS BOABI B oprann3M pacternii (MC — Guosorus).
HaOmronenne onbIToOB MO HAOMIOASHHIO TEIIOBOTO PACIINPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TE.
OObBsicHEeHHE C OMOpOHW Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM II€arora COXpPaHEHUs
00béMa TBEPABIX TEN, TEKyYECTH JKUIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKY4YECTH IS pa3HBIX
JKUJIKOCTE), TaBJIeHHs rasa.

HaOronenune 3a mpoBeieHHEM OITBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTD JIABIICHUSI BO3/lyXa OT €ro
00bEéMa M HarpeBaHUs WIM OXJIKACHHS, M UX OOBSICHEHHWE Ha OCHOBE ATOMHO-MOJIEKYJSPHOTO
y4EeHUsl.

AHanu3 npu IOMOIIM IeJjarora ¢ Onopoi Ha AUJAKTUYECKHH MaTepuan MPakTHUECKUX CUTYaluil,
CBSI3aHHBIX CO CBOMCTBaMU ra3os, KMJIKOCTEH U TBEP/BIX TEIL.
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TenyoBbie
npouecceol (21 4)

Temneparypa. Cessb  memnepamypvl  co
CKOPOCMbIO MENI06020 OGUIICEHUS YACTUY.

Buytpennsis  sHeprusi. Cnocobvl usmenenus:
G6HYMpEHHeU  dHepeuu:  menjonepeoaida  u
cosepuienue pabomovl. Budwi menionepedayu:
MENIONPOBOOHOCHTb, KOHBEKYUS, U3TYUEHUe.

KomnuectBo TEIIOTHI. VY nenvHas
TEIUIOEMKOCTh ~ BeliecTBa.  Tennoobmen  u
mennogoe pagHogecue. Ypasnenue menyio6020
bananca.

Inasnenue u omeepoesarue KpUCMAIIULECKUX
sewjecms.  YHenbHas ~— TEIUIOTa  ILJIABJICHHS.
Iapoobpazoeanue u xondencayus. Hcnapenue
(MC). Kunenue. VYaensHas TEeIUIoTa
mapooOpazoBaHuA. 3a6uUcUMOCHb MmeMnepamypbl
Kuneuus om ammocgpeprozo 0asneHusl.
Brasxcnocms 8030yxa.

OHeprust  TOIUIMBA.  YJenpHas  TeIioTa
CTOpaHMSL.

Hpunyuner pabomvl meniogvix Osucamereil.
KIlJ[ menso8oco
ogueamens. Tennosvie Ogueamenu u 3auwuma

okpyacaroueti cpedvt (MC).
3axon coxpamnenus u npespawjeHus dHepeuu 8
mennosvix npoyeccax (MC).
ﬂemoucmpamm2
1. IIpaBuiia H3MEPEHAS TEMITCPATYPHI.
2. Bujisl Terionepeaadm.
3. OxJaxieHre npy COBEPIICHHN PabOTHL.
4. HarpeBanme mTpu COBEpIICHHH PabOTHI
BHEITHUMH CHUJIAMH.
5. CpaBHeHHEe  TEIUIOEMKOCTEM
BEIIECTB.
6. HaGmronenune KumneHus.
7. HaGmofieHue TIOCTOSIHCTBAa — TEMIIEPaTYpHI
TIPY IJIaBJICHUH.
8. Moieny TEmIOBbIX ABATATEIIEH.
Jlabopamopnsie padomot u onvimel.
1. Ilpogepxka aunomeswi JUHEeUHOU
3a8uUcUMoCcmu ONUHbL CIOIOUKA HCUOKOCMU 8
mepmomempuieckou mpybke om

Ppa3IUYHbBIX

OO0oCHOBaHHE 110 MOJTOTOBICHHOMY QITOPHUTMY COBMECTHO C IIEarOrOM IIPAaBWII H3MEPCHUS
TEeMIIEpaTyphbl.

CpaBHEHHE pa3IHYHBIX CIOCOOOB M3MEPEHUS U KAl TEMITEPATYPHI.

Habmonenne 3a mpoBeieHIEM OIBITOB, JEMOHCTPHPYIONINX U3MEHEHNE BHYTPEHHEH YHEPTHUH Teja B
pe3yJbTare Teronepeiayn U paboThl BHEITHUX CHIL.

Habmonenne 3a mpoBeIeHUEM OITBITOB, OOCYXIEHHE MPAKTHIECKUX CUTYAINH, TEMOHCTPUPYIOIINX
pa3IuyYHbIE BUBI TEIJIONEPENAYH: TEIIONPOBOJHOCTD, KOHBEKLIMIO, U3ITyUEHHUE.

HccnenoBanue ¢ Omopod Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOACTBOM II€[arora siBJICHHS
TEIUI000MEHA MPH CMEIIMBAHUK XOJIOIHOM U TOPSYCH BOJIBL.

HaO:ronenne yctaHOBIIGHHS TETUIOBOTO PABHOBECHS MEX/Ty TOPSUYEH U XOJIOAHOM BOJIOM.
OnpezeneHue Mpy MOMOIIH TIeIarora KOJIMYeCTBa TEIUIOTHI, TIOIYYEHHOTO BOJOH MPH TEIUIOOOMEHE
C HarpeThIM METAIINYECKUM LIWJIMHIPOM.

Omnpenenenye 1o TabnuIe yaeabHOH TETUIOEMKOCTH BEIIECTBA.

Pewenue TMNOBBIX pacu€THBIX 3a4ay B 1—2 AEWCTBHA C ONMOPOM Ha aIrOpUTM, IPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C IIEAAarOrOM, CBS3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEIUIOTH U
TEIUTOEMKOCTH TIPH TEIIOOOMEHE.

AHanu3 TpH TIOMOIIM TEAarora CUTyaIlii MpPaKTUYEeCKOTO HCIOJIB30BAHUS TEIUIOBBIX CBOMCTB
BEOIECTB W  MaTepualioB, HANpUMep B  IENAX  DHEProcOepekeHMs:  TETIOM3OJIAINS,
SHeprocoeperaromue KPhIi, TEPMOAKKYMYIISTOPHI H T. 1.

HabmroeHue sIBICHUH HCHapeHHsT U KOHICHCAITUH.

HaOronenue 3a vccinenoBaHneM Npolecca HCIapeHuUs Pa3nyHbIX )KUAKOCTEH.

OOBsCHEHHE TIO AITOPUTMY COBMECTHO C TIEIarOroM SIBJICHUH HCHIApEHUs M KOH/ICHCAIIMY Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHHS.

Habmonenre u 00bSICHEHHE TPOIIecCa KUICHUS, B TOM YHCIIC 3aBUCUMOCTH TEMIICPATyphl KUTICHHS
OT JIaBJICHUS.

OmnpeneneHre 1Mo Ta0IUIE OTHOCHTEIFHOM BIaXKHOCTH BO3-1IyXa.

Habmonenne mporiecca iaBIeHNs KPUCTALIMYECKOTO BEIIECTBa, HATIPUMEp, JbJIa.

CpaBHEHHE M0 IDIaHYy TIPH MOMOINM IIeJarora IPOIECCOB IUIABJICHHS KPUCTAJUTUMIECKUX Tell
¥ pa3MATICHUS MIPH HATPEBaHUU aMOP(HBIX TeII.

Onpenenenne 1o TaONAIE YACTHHOMN TEIUIOTHI IIABIICHIS JIHA.

OOBsicHEHHE TI0 cXeMe Noclie 00CYKICHUS C TIeJaroroM sIBIICHUH TUIABJICHHUST U KPUCTAJUIN3AIMK Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUYEHHS.

Pemenue TUMOBBIX pacu€THHIX 3a7a4 B 1—2 JEWCTBUA C OMOPON HA ajJrOpUTM, MPEABAPUTEIHLHO
pa300paHHBI COBMECTHO C TMEJaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEIUIOTHI B
npoleccax TeIUIoNepeiayy NPy IUIABJIEHUU U KPUCTAJLIM3ALUU, UCIIAPEHUU U KOHJICHCALIUH.

AHanu3 Mpu MOMOIIM Telarora ¢ ONOpoi Ha JUJAKTUYECKUI MaTepuan CUTyaluil MpakTHYeCKOTro
NPUMEHEHUS] SBJICHUM IUIABJICHUS M KPUCTAUIM3ALMM, HalpUMeEp, MOJYyUYEHUE CBEPXUUCTBIX
MaTepUAIIOB, COJIEBAs TPEIKa U Jp.

AHaNu3 Ipy OMOIIH ITeAarora paboThl ¥ 0OBSICHEHHE PUHIIHIA JSHCTBHSI TETUIOBOTO IBUTATEIS.
BrlunciieHne KoauMuecTBa TEIUIOThI, BBIACISIOMIErOCs MpU CTOPAaHUM Pa3MYHbIX BUAOB TOIUIMBA, U
KII[ nBuratesns.
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memnepamypbol.

2.Habnronenue HW3MEHEHHS BHYTpEHHEH
SHEPruM Teja B Pe3ylibTare Terlonepeaayun
1 pabOThI BHELIHUX CHJL.

3. UccnenoBanue sBICHUsI TEIUIOOOMEHa IMpH
CMELIMBAaHUU XOJIOAHOMN U rOpsYeil BOJBI.

4. Onpedenenue Koauyecmea meniomeol,
HONYHYEeHHO20 6000l NpU MenioooMeHe ¢
HazpemviM MemaitudeCcKuM YUIUHOpOM.

5. MccnenoBanue mpoiiecca UCIapeHus.

6. OnpenencHre OTHOCUTEIBHON BIAXKHOCTH
BO3/yXa.

7. Onpedenenue yOenbHOU Meniomvl NAAGIEHUS.
abod.

OO6cyx/ieHre COBMECTHO C MENaroroM AKOJOTHYECKHX IOCIEICTBHH HCIIONL30BAHMS JBHraTeiei
BHYTPEHHETO CrOpaHUs, TEIUIOBBIX U THApOdIeKTpocTaHnil (MC — 3KoJIorHs, XUMus).

Pa3nen 7. DiiekTpuyeckue 1 MATHUTHBIE siBJeHus (37 4)

DJIeKTpuYyecKue
3apsabl.
3apsiKeHHbIE
TeJia M UX
B3anMoJeiicTBre
(7 9)

Onexmpuzayus men. JIpa poja 3NEKTPUIECKUX
3apsinoB. B3amMmopelcTBHe 3apsHKEHHBIX — Tel
3axon Kynona (3asucumocme cuvl
83AUMOOCUCMBUSL 3APAICEHHBIX Mel OM BETUYUHDL
3apsi008 U paccmosaHusl MedsHcoy meiamu,).

OnekTpudeckoe — mone.  Hanpaswcénnocmo
anexmpuyeckozo nons. Ilpunyun cynepnozuyuu
oNeKmpuyeckux — nonei  (Ha — KAYeCmEeHHOM
yposue).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnwiii NEeKMPUYECKULL 3aps0.

Cmpoenue amoma. TIpOBOTHUKY M JUAIIEKTPUKH.
3aKoH COXpaHEHHs DIIEKTPHUYECKOTro 3apsia.
,Zlemom’mpauuu2
1. Dnexrpuzanms Te.
2. lea poma DIEKTPHYCCKUX 3apsAIoB U
B3aMMOJICHCTBHE 3aPSDKESHHBIX TEIl.
3. YcrpoiicTBO U AeliCTBHE 3IEKTPOCKOIA.
4. DnexTpocTaTHuecKast HHIYKIIUS.
5. 3aKoH coxXpaHEHHS IEKTPUUECKUX 3apAI0B.
Jabopamopnuvie padbomot u onvimol.
1. OnpIThl 10 HAOTIOEHUIO DJICKTPU3AIMH Tell
MHAYKITUCH U TIPU CONPUKOCHOBCHHUHU.

HabmoneHue 3a MpoBeJICHUEM OIBITOB IO AJICKTPHU3AIUU TEN MPU COMMPUKOCHOBEHUH U MHYKIIUCH.
Habmonenne u 00bSICHEHHE C OTIOPOI HA MUIAKTUYCCKUN MaTepHan B3auMOJICHCTBUSA OMHOUMEHHO
¥ Pa3HOMMEHHO 3apsDKEHHBIX Tell.

OO0BsIcCHEHHE TIPU TIOMOIIIH TIearora MpUHIIAIA JSHCTBHSI AIEKTPOCKOTIA.

OOBsCHEHHE COBMECTHO C IIEJaroroM SIBICHUH OSJEKTPU3allMi TP COIPHUKOCHOBEHHH TeNl U
WHAYKIUEH ¢ MCIIOIb30BaHIEM 3HAHUHA O HOCHUTEISX AIEKTPUUECKIX 3apsAI0B B BEIIECTBE.
PacriosnaBanme W OOBSICHEHHE IO CXEME COBMECTHO C TII€JaroroM SIBICHHH OJJICKTPHU3AIlNH
B IOBCEIHEBHOU KU3HU.

Habmronenne U OOBSCHEHHE C OMOPOM HAa TEXHOJIOTMYECKYIO KapTy OIBITOB, MIUTIOCTPUPYIOIINX
3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia.

Haburo1eHre OnBITOB 10 MOICIMPOBAHHIO CHUIIOBBIX JIMHHN 3JICKTPUICCKOTO MOJIS.

UccnenoBanue moj pyKOBOACTBOM Iejnarora JEHCTBHUS IJEKTPUUYECKOTO IMOJIS HA MPOBOJIHHUKU U
JIUDJIEKTPUKH
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IHocTosiHHbIN
JIEKTPUYECKH I
ToK (17 4)

DJIeKTpUYECKU TOK. Ycnosus cyuwecmsosaust
anekmpuyecko2o moxa. VICTOUHUKH TOCTOSIHHOTO
TOKa. JIeHCTBHA 3JEKTPUIECKOTO TOKa (TEIUIOBOE,
XUMHYECKOe, MAaTrHUTHOE). OieKkmpuueckuii mox
6 HCUOKOCAX U 2A3aX.

Pabora M MOIIHOCTH 3JIEKTPHYECKOTO TOKA.
3axon [owcoyna—Jlenya. Dnexmpuueckue yenu u
nompebumenu 31eKmpuieckoll dHepeuu 8 Ovimy.
Onextpuueckas 1ens. Cuiia Toka. DIeKTpuyecKoe
HanpsokeHue.  CONPOTHBICHHE  MPOBOJHHUKA.
Yoenvnoe conpomuenenue sewgecmsa. 3akon Oma

qia  ydactka nenu. IlocnenoBarenbHoe U
napajuieNbHOe COEIMHEHUE TIPOBOJIHUKOB.
Kopomrxoe 3amvixanue.

[Iemomcmpauuu2

1. IIpOBOTHUKH M AMIIIEKTPUKH.

2. MopenupoBanue CUJIOBBIX JINHUN

ANEKTPHYECKOTO TOJIS.

. IcTOYHHKY TTOCTOSTHHOTO TOKA.

. JlelicTBUS DIIEKTPUYECKOTO TOKA.

. DIEeKTpUYECKUH TOK B )KUKOCTH.

. I'a30BBIi1 pa3psna.

. VI3Mepenne cuitbl TOKa aMIepMETPOM.

. I3MepeHne 3JEKTpUYECKOr0 HANpsHKEHUS

BOJIETMETPOM.

9. Peoctar u Mara3uH CONPOTHBIICHHH.

Jlabopamopnsie padomot u onvimel.

1. UccrnenoBanme AEHCTBUS 3IIEKTPUYECKOTO
TIOJIS1 Ha TIPOBOTHUKH U AUIICKTPHUKH.

2. Coopka u mpoBepka paboThl JIEKTPUICCKON

[IENH ITOCTOSTHHOTO TOKA.

W3mepenue 1 peryaupoBaHHe CUIIbI TOKA.

4. HWsmepenwue u peryJiupoBaHue
HANPSDKCHUS.

5. HUccredosanue 3asucumocmu cuivl MoKd,
uoyujezo uepe3 pesucmop, om
CONPOMUBIEHUsL Pe3UCMOPA U HANPSICEHUSL.

6. Onwvimbi, demoHcmpupyowue 3a8UCUMOCTIb
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OM €20 OAUHbL, NIoWAOU

0o ~NO O~ W

w

HaOmronenne pa3muuHbIX BUIIOB IEHCTBHS 3JEKTPUYECKOTO TOKA M OOHAapy)KEHHE COBMECTHO C
ME€AAaroroM 3TUX BUJOB ACUCTBUS B IOBCEJHEBHOM KU3HU.

COopka 1o cxeme U HCIBITaHKE 0] KOHTPOJIEM IIeJjarora SJIEKTPHIECKON el TOCTOSHHOTO TOKa.
Habmonenne 3a neMoHCTparnue I3MepeHHs CHITBI TOKa aMIIEpPMETPOM.

Habmonenne 3a neMoHCTparuel i3MepeHHs AIEKTPHYECKOTO HATIPSKEHHS BOIBTMETPOM.
[IpoBeneHrne u OOBSICHEHWE IPH IMOMOIIM YYHUTENS OIBITOB, NEMOHCTPHUPYIOIIUX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTUBIEHHS MPOBOAHHMKA OT €r0 JUIMHBI, IUIOLIAJAM IOIEPEYHOIO CEYEHUs U
Marepuana.

HaOnronenne 3a JeMOHCTpanuel HMCCIeNOBaHUsI 3aBUCUMOCTH CHIIBI TOKa, MPOTEKAIOIEro uepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMIPSDKEHHSI HA PE3UCTOPE.

bazoBrie MMpEACTAaBJICHUA O MpaBUJIaX CJIIOKCHUA HaHpﬂ)KeHI/Iﬁ IIpyu IOCJICA0BATCIBHOM COCIUHECHUN
JIByX PE3UCTOPOB.

BasoBsle mpencTaBiaeHys 0 NpaBUIax Ui CHIIBI TOKA MIPU HMapaiaeIbHOM COEANHEHUH PE3HUCTOPOB.
HabOmonenne neMOHCTpaliy Iefarora O CHTYalusAX IIOCIEIOBAaTeIbHOTO W IapaJUIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMAIIHUX 3IEKTPUUECKUX CETSX.

Pewenue THNOBBIX pacy€THBIX 3a4ay B 1—2 HEWCTBHA C ONOPOM Ha alrOpUTM, IPEIBAPUTEIBHO
pa3o0paHHBIA COBMECTHO C IENaroroM ¢ HCIOJh30BaHHEM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO CONPOTUBIECHHUA INPU IOCIENOBATEIbHOM U NAapajlIeIbHOM  COEOUHEHHUH
TIPOBOJTHUKOB.

OmnpeneneHre ¢ ONOPOH Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJCTBOM Iiearora paOoThI
3JIEKTPHUUECKOTO TOKA, MPOTEKAIOIIETO Yepe3 Pe3UucTop.

OmnpezneneHue ¢ OMOpPOl Ha TEXHOJOTMYECKYIO0 KapTy IO PYKOBOJCTBOM I€Aarora MOIIHOCTH
3IEKTPUUECKOTO TOKa, BBIJIENIEMON Ha PE3UCTOpE.
Habunronenue 3a vccineoBaHneM 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMITOUKY OT HaIrpsHKSHUs! Ha HEH.
OnpezneneHue ¢ OMOPOM Ha TEXHOJOTMYECKYI0 KapTy TOj pykoBoacTBoM meparora KIIJ]
HarpesaTersl.

Hab:ronenne 3a mccnenoBanneM npeoOpa3oBaHus SHEPTHUH MTPH TTOABEME T'Py3a IICKTPOIBUTATEIICM.
OObsicHeHHE TOCIIE pacCyKAEHHS C MeJaroroM M COCTaBJICHHWE IUIaHA-KOHCIEKTa YCTpoicTBa W
TIPUHIIUTIA JEHCTBUS TOMAITHUX 3JIEKTPOHATPEBATEIBHBIX IIPHOOPOB.

OO0BsCHEHHE TIOCIIE PAcCyKICHHUS C TIEIaroroM M COCTaBJICHHE TNIaHA-KOHCIIEKTa IPUIHH KOPOTKOTO
3aMbIKaHMsI U IPUHLIMIA AEHCTBUS MJIABKUX IPEJOXPAHUTEIEH.

Pemenue TUMOBBIX pacu€THHIX 3a4a4 B 1—2 JEWCTBUSA C OMOPON Ha ajJrOpuUTM, MPEABAPUTEIHLHO
pa300paHHBIl COBMECTHO C IIEIar0OroM ¢ MCIOJIb30BaHKeM 3akoHa Jlxoyns—IJleHia.

Hab:ronenre BO3HUKHOBEHUSI JJIEKTPHUECKOTO TOKA B JKHJIKOCTH.
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10.

11.

12.

NONepeurHo20 ceveHus u Mamepuad.
IIposepka npasuna cnodicenus HaAnPANCeHul
npu nocied08amenbHOM COeOUHEeHUU O08)YX
pesucmopos.

Ilposepxa npasuna oOns cuivl MmoxKa npu
napanienbHoM CoOeOUHeHUU Pe3UCTOPOS.
Onpenenenne  pabOTBI  AIEKTPHUECKOTO
TOKa, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO
TOKa, BBIJICIISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa,
HAYIIETO Yepe3 JaMIOUKy, OT HaIpsDKEHHs
Ha HeH.

Onpeoenenue KII/{ nacpesamens.
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MarsuuTHble
siBJieHus (6 1)

ITocTosHuble MarHuThl. B3auMmoaeiicteue
ITOCTOSIHHBIX MarHUTOB. MazHumuoe noie.
Maenummnoe none 3emau u e2o 3nauenue 0is
olcusnu Ha 3emae. Onvim Opcmeda. Masnumnoe
none anekmpuyeckozo moka. Ilpumenenue
9NeKMpOMAzHUMO8 8 mexuuxe. /lelicmaue
MASHUMHO20 NOJIA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens NOCMOSHHOZ0 MOKA.
HUcnonvzosanue snexmpoosucameneii 6
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
ij,’Mo:Lu:mpauuu2

1. B3aumoeiicTBIE MOCTOSTHHBIX MarHUTOB.

2. MonenupoBaHue HEBO3MOXXHOCTH

pa3zeneHns MOJII0COB MarHuTa.
3. MonenupoBaHue MarHUTHBIX
IIOCTOAHHBIX MAarHuToOB.

4. OnpIT Opcrena.

5. MarauTHoe moJje ToKa. JIeKTPOMarHur.

6. JleficTBre MATHUTHOTO TIOJISI HA TIPOBOJTHHK C
TOKOM.

7. DNEKTPOBUTATEIH TIOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimel.

1. HUccnemoBanue MarHUTHOTO
B3aMMOJICHCTBHS TOCTOSHHBIX MATHUTOB.

2. Uzyuenwue MarHUTHOTO TIOJISA
ITOCTOSTHHBIX MarHUTOB IIPH UX OOBETUHCHUH U
pa3nencHuN.

3.  Hccnenosaunue IeCcTBUA
QJICKTPHUYCCKOI'0O TOKAa HA MArHUTHYIO CTPECJIKY.

4. OnsITHI, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTh CHJIBI B3aWMOJICHCTBUS KaTYIIKH
C TOKOM W MarHbta OT CHJIBI TOKa |
HATIPaBJICHUS TOKA B KaTYIIIKE.

5. H3yueHwe HICWCTBUS MArHUTHOTO TMOJSA
HA TIPOBOJHUK C TOKOM.

6.  Koucmpyupoeanue u usyuenue pabomoi
2neKkmpoosucamers.

7.  Wamepenme KIIJ] smexkTpomBuratenbHOI
YCTaHOBKH.

noneu

HccnenoBanue Mo pyKOBOJACTBOM II€Jarora MarHUTHOTO B3aUMO/IEHCTBUSI TOCTOSTHHBIX MarHUTOB.
W3zyueHne ¢ omopoil Ha TEXHOJIOTHUECKYIO KapTy IO PYKOBOACTBOM II€larora MarHUTHOTO MOJIS
MIOCTOSTHHBIX MAarHUTOB IIPU UX O0BEIUHEHNHU U Pa3JICICHUM.

HabGmronenne 3a mpoBeA€HHEM ONBITOB 110 BU3YalIN3alUu IOJIS IOCTOSHHBIX MarHUTOB.

I/I3yquMe 04 pPyYKOBOACTBOM IIi€garora siBJICHUs HaMaroHniuBaHWs BCUICCTBA.

HccnenoBanue COBMECTHO C MEAAroroM ASHCTBHS ANEKTPUUECKOr0 TOKa Ha MAarHUTHYIO CTPEJIKY.
HaOnronenne 3a mpoBeJeHHUEM OIBITOB, JEMOHCTPUPYIOIMX 3aBHCUMOCTh CHJIBI B3aUMOJICUCTBHUS
KaTyIIKK C TOKOM ¥ MarHUTa OT CUJIBI U HalpaBJIEHHUs TOKA B KATYIIKE.

AHanu3 TpH TOMOINM IIeJarora CUTyalui NPaKTHYeCKOro HPUMEHEHHS! JJIEKTPOMarHuToB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBaX, POMBIIUICHHOCTH, MEJUIIUHE).

WzyueHnne ¢ omopoil Ha TEXHOJOTWYECKYI0 KapTy IO pPYKOBOACTBOM IIeAarora JeHCTBHS
MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

N3yuenue ¢ onopoi Ha IUJAKTUYECKUI MaTeprall AEMCTBUS 3JIEKTPOABUTATENS.

M3mepenune coBmectHo ¢ negaroroM KII/I anekTpoaBurareabHON yCTAaHOBKH.

bazoBble TpenCTaBICHUSI O Pa3IMYHBIX MPUMEHEHUSIX JJIEKTpoABHrareneil (TpaHCIopT, OBITOBBIE
YCTpOMCTBA | JIp.).
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DJIeKTPOMATHUT
Hasl HHAYKIASA
(49)

Onvimol Dapaoes. Henenue
anexmpomazHumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul NOTYyYeHUs

INeKMpuyeckol 9Hepeuu. DIEKTPOCTAHIIMK Ha
BO300HOBIISIEMbIX HCTOYHUKAX SHEPTHUH.
,Zlemoncmpauuuz
1. UccnenoBaHue sIBIEHUS DJIEKTPOMAarHUTHON
WHAYKLWH.
2. OnbiTer Dapajest.
3. 3aBUCUMOCTh HATPABJICHUS HHIYKIIMOHHOTO
TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUSI.
4. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnsie padomot u onvimel.
1.OmpITBT  TO  WCCICNOBAaHHUIO  SBIICHHSA
ANEKTPOMArHUTHON WHITYKIINH:
HCCIEeIOBaHNE W3MEHEHWH 3HA4YCHUs U
HaIpaBJICHUS UHIYKIIMOHHOTO TOKA.

HpOBe,I[CHI/IC COBMECTHO C II€AaroroM OIIBITOB IIO HMCCIICAOBAHHIO SBJICHHA 3HCKTpOMaFHI/ITHOﬁ
WHIOYKOWA: UCCIIENOBAHUEC W3MCHCHUM 3HAYCHUS U HampaBJICHUS WHAYKIIMOHHOI'O TOKa

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

TemaTnueckuu OcHoBHOe coep:xaHue OcHOBHBIE BU/IbI 1eSIT€IbHOCTH YYALMXCH
010K, Tema (Ha ypoBHe y4eOHBIX JeficTBHIl)
Pa3zjaen 8. Mexanuueckue siBjaenus (40 4)
Mexanunyeckoe MexaHndeckoe JBIKeHHe. MarepuanbHas | AHaJHM3 C IIOMOIIBIO Me1arora u 00Cy K/IeHHEe Pa3InYHbIX IPUMEPOB MEXaHHYECKOTO ABHKEHUSL.
ABUKeHUE touka. Cucrema orcuéra. OtHocuTeNnbHOCTH | OOCYyXIEeHHE COBMECTHO C I€aroroM rpaHull IPUMEHNMOCTH MOJIETH «MaTepHaIbHAst TOUKa.
U CIOCcO0BI ero MEXaHW4YEeCKOro  ABWXKeHWs.  PaBHomepHoe | Ommcanne mocie OOCYXICHHS C IEAaroroM MEXaHWYeCKOrO ABIKEHHS Pa3IUYHBIMH CIIOCOOaMU
omucanus (10 4) | mpsMonuHeiiHOe nBIKeHUE. Hepasnomeprnoe | (ypaBHEHHE, Tabnnma, Tpaduk).
npamonunelnoe  osudicenue.  CpemHss  u | AHanM3 TOA PYKOBOJACTBOM IMeEJNarora JKU3HEHHBIX CHTYyallid, B KOTOPBIX IPOSBISIETCA
MZHOGEHHAS cKopocmb mena npu | OTHOCUTEIBHOCTh MEXAaHWYECKOTO BIKCHUS.
HEPasHOMEPHOM OBUICEHUU. Habmroneane MexaHM4IeCcKOro ABMKEHHS Tella OTHOCHTENBHO Pa3HbIX Tl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHE yTel U TPAeKTOPHH IBIDKEHUS C OIIOPOI Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOJCTBOM
NPAMONUHENHOe ogudiceHue. CBoOojHOE | Iejarora OJHOTO U TOTO K€ Tela OTHOCUTENILHO Pa3HbIX TEJl OTCYETA.

nanenue. Onvimol I anunes.
Pasnomepnoe Osudicenue no OKpysCHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas ckopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpayuu
1. HaOnromeHne MEXaHWYECKOTO JBHXKCHUS
TeNa OTHOCUTEIBHO PA3HBIX TENl OTCUYETA.

2. CpaBHeHne  myTed ©  TpaeKTopuit
JIBIDKEHHSI OJHOTO W TOTO JK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

3. U3mepenne  CKOPOCTM M YCKOpPEHUS
HpﬂMOHHHef/’IHOFO JABUXKCHUA.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBHKCHHSI.

5. HaOmronenne  nBWXEHHMs — Tenla 110
OKPY)KHOCTH.

6. HaOxrozeHne  MeXaHWYECKUX  SIBJICHHH,
NPOUCXOMAIIMX B  CHCTEME  OTcYéTa
«Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBIDKCHUH  OTHOCHTEJIBHO

KabuHeTa PU3MKH.

AHanm3 ¢ IOMOIIBIO Tefarora TekcTa ["anuiest 00 OTHOCHTENILHOCTH IBM)KEHHST; BHITIOIIHEHNE 3aJaHU i
TI0 TEKCTY (CMBICIIOBOE UTEHHUE).

[Ipocreiimue BBMHCIEHUS 1O 00pa3lly CpelHed CKOPOCTH CKOJBKEHHs OpycKa WIIM JBYDKCHUS
IIapHKa 110 HAKJIOHHOH IIJIOCKOCTH.

Ananu3 ¥ 00CyXIACHHE C OIOPOil Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM Iearora croco0os
MpUOIMKEHHOTO OTIPE/IeNICHNSI MTHOBEHHON CKOPOCTH.

OmnpeneneHne IoCie pacCykAEHHWs C IEJaroroM IO CXEMe CKOPOCTH pPaBHOMEPHOTO JBHIKEHHS
(mrapuka B )KHIKOCTH, MOJIEIH DIIEKTPUIECKOTO aBTOMOOHJIS | T. 1I.).

OmpezeneHne COBMECTHO € MENaroroM IyTH, NPOHICHHOIO 3a JAHHBI MPOMEXYTOK BPEMCHH, H
CKOPOCTH TeJa I0 TpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JABM)KSHUS OT BPEMEHH.
HauanpHple mnpeacTaBieHHe O TNPUHLUNAX JEHCTBHS NPUOOPOB, HM3MEPSIOUINX
(ciuoomMeTpoB).

[Mpocreiiiue BeIYMCIEHHUS O 00pa3lly MyTH U CKOPOCTH TPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKCHUH Tela.

OmnpenenieHre COBMECTHO C IEAAroroM MPOMIEHHOTO IyTH U YCKOPEHHS JBM)KEHHS Tena 1Mo TpaduKy
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO NMPSIMOJIMHEIHOTO ABMKEHHS Tela OT BPEMEHHU.
OmnpeneneHne C TIOMOINBIO IIEarora YCKOPEHWs Tella TPH PaBHOYCKOPEHHOM JIBH)KEHHH IO
HaKJIOHHOH TIJIOCKOCTH.

V3mepeHne mo cxeme IIOCie PAcCyKASHHUS C IEAaroroM IepHoia M YacTOThl OOpalleHHs Teja IIo
OKPYXHOCTH.

OrmpezneneHne HaXOXKACHHS IO PYKOBOACTBOM IeJarora CKOPOCTH PaBHOMEPHOTO JABMIKCHHS Tela
M0 OKPY KHOCTH.

CKOPOCTb
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Jlabopamopnule padbomol u onsimol.

1. Koncmpyuposanue mpaxma 0ns pazeoHa u
OanbHelue20 PAGHOMEPHO20  OBUNCEHUs
wWapuxa i meiexicKu.

2. Onpenenenne cpenHei CKOpOCTH
CKOJNIBXEHHS OpycKa WM  JIBIKCHHSA
IIapuKa 110 HaKJIOHHOW TUTOCKOCTH.

3. OnpeneneHne  yCKOpEHHs  Tela  MpU
PaBHOYCKOPEHHOM JIBHOKCHUH 1o
HAaKJIOHHOH IUIOCKOCTH.

4. UccnenoBaHue 3aBUCHMOCTH  IYTH  OT

BpPEMEHH npu PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HadaJIbHOH CKOPOCTH.

5. [lposepka eunomesoi: ecau npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYANbHOU CKOPOCMU NYMU OMHOCAMCA
KaKk — pA0  HeuémHuX — uuceur, Mo
coomeemcmeyouue nPpoOMeNCYymKU

BPEMEHU 00UHAKOBWL.

Pemenve TUNOBBIX pacu€THBIX 3amady B 1—2 neilcTBUS ¢ OHNOPON HAa alropUTM, MPEIBapUTENIBHO
pa3oOpaHHBI COBMECTHO C TIE€JaroroM Ha OIpEAeieHHEe KHHEMaTHYEeCKUX XapaKTePHCTHK
MEXaHWYECKOTO JIBI)KCHHS Pa3INYHBIX BU/IOB.

PacnoznaBanue n npuOMMKEHHOE OIMCAHKE IO 00pa3ily mocie 00CYKASHHS ¢ eJaroroM pa3InIHbIX
BU/IOB MEXaHWYECKOTO ABMKEHHUSI B MPUPOJEC M TEXHUKE (Ha MpUMepax CBOOOJHO MaJaloIIUX Ted,
JBIDKCHUS JKUBOTHBIX, HEOSCHBIX TEIl, TPAHCIIOPTHBIX CPEACTB U AP.).

B3anmoneiictBue
Tea (20 uv)

IlepBbiii 3axkoH HreloroHa. Brtopoii 3axkoH
Herotona. Tperuii 3axkon HsroTona. [lpunyun
cynepnosuyuu Cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNa MPeHUsi CKObICEHUS, CUNA MPEHUs NHOKO,
opyeue 6udbl mpeHusl.

Cuna TSDKECTH M 3aKOH  BCEMHPHOTO
TSATOTEHHS. YCKOpPEHHE CBOOOJHOTO TaJCHUSL.
Heusxcenue nnanem e6oxpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Heeecomocmuo
U nepezpysKu.

PaBHoBecue MaTepHaIbHON TOYKH.
Abcontromuo  meépooe  meno.  Pasnogecue
meépooeo  mena €  3AKPEeniéHHOU  OCbiO
epawgenusi. MOMEHT cuibl. Llenmp msiicecmu.

Jemoncmpayuu

1. 3aBMCUMOCTD YCKOpEHHs Tejla OT MAacChl

Tena U JSHCTBYIOIIEH Ha HETO CUJIBL.

2. HaGmogenue  paBeHCTBA  CHJI

B3aUMO/ICHCTBUH TEJl.
3. 3menenne Beca Tena INpHU YCKOPEHHOM

pu

Habmonenne u 00cyXaeHre COBMECTHO C IIEJaroroM OIBITOB C JABIDKCHHEM Tella MPH YMEHBIIECHUH
BIIMSIHUS IPYTUX TEJ, MPENATCTBYIOIUX IBUKEHHUIO.

AHanu3 mo cxeme Iocie PAacCyXAEHHUS C TeNaroroM TeKcTa lamuies ¢ OmMcaHHEM MBICIEHHOIO
SKCICPUMCHTa, 00OCHOBBIBAIOIIEIO 3aKOH HHEPIIMU; BBIMOJIHEHUE 3aJaHUil 1O TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyXIeHHE 0T PYKOBOJICTBOM TEIarora BO3MOXKHOCTH BBITTOJHEHHUS 3aKOHA MHEPIIMU B PA3IMIHBIX
CUCTEMaxX OTCUETA.

Habmonerne u 00CYXJIEHHE COBMECTHO C TEAaroroM MEXaHWYECKHX SBJICHUH, MPOUCXOJAIIAX B
cucteme orcuéra «Temexka» npu e€ pPaBHO-MEPHOM U YCKOPEHHOM JABH)KEHHU OTHOCUTEIBHO
KabuHeTa QpU3NKH.

JleficTBUS ¢ BEKTOpaMU CHJI: BBIIIOJIHEHHUE 3alaHUM 10 CIOXKEHHUIO U BBIYUTAHUIO BEKTOPOB.
Habmionerne 3a mpoBeNeHWEM OMNBITOB, JAEMOHCTPHUPYIOIIMX 3aBHCHMOCTh YCKOPEHHS Tena OT
MIPUJIOKEHHOM K HEMY CHJIBI M MacChl Teja.

AHanu3 1 00BsICHEHHE C OMOPOH Ha TEXHOJIOTMYECKYIO KapTy O] PyKOBOACTBOM II€[arora siBJICHHM ¢
HCII0JIb30BaHKEM BTOPOTro 3akoHa HeroToHA.

Pemenne TUNOBBIX pacuéTHBIX 3ahad B |—2 A€CTBUA C OMOPOM Ha alrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C MENaroroM C HCIIOJIb30BaHHEM BTOpOro 3akoHa HproToHa u mmpaBmia
CJI0KEHUS CUIL

OrnpeneneHre COBMECTHO C MEeIaroroM )ECTKOCTU MPYKUHBIL.

AHanu3 cuTyaluil ¢ Onopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYyKOBOJCTBOM IEJarora, B KOTOPBIX
HaOIIoMar0TCs yIpyTre nedopMalni, 1 uX 00bsICHEHHUE ¢ HCIIONb30BaHUEM 3aKoHa ['yka.
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JIBU>KEHUH.
JlabopaTopHbie padoThI U ONbITHI.
1. UccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS

CKOJBXKEHHS OT CHIBI  HOPMAIBHOIO
JaBJICHUA.
2. Ompenenenne  KodhHUIHUEHTAa  TPEHUS
CKOJIBXKEHHSI.

3. OnpeneneHne >KECTKOCTH MPYIKHHBL

Pemenve TUNOBBIX pacu€THBIX 3amad B 1—2 neilcTBUS ¢ ONOPON Ha alropUTM, MPEIBAapUTENIBHO
pa3o0paHHBII COBMECTHO C IEIaroroM ¢ MCIIOIb30BaHHEM 3aKoHa [ yka.

HccnenoBanue Ipy MOMOIIY NeJarora 3aBUCHMOCTH CHIIBI TPEHUSI CKOJIBKEHHUST OT CHIIBI HOPMAJIBHOTO
nasneHnsi. COBMECTHOE 00CYKAEHHE Pe3yIbTaTOB HCCIIECAOBAHUSL.

OmnpezneneHne MOA KOHTPOJIEM IIEAarora ¢ Oopol Ha KOHCIEKT KO3 QHIIMEHTa TPSHUS CKOIBKEHHUS.
V3Mepenne ¢ HOMOIIBIO ITE€Aarora CUilbl TPEHHS TTOKOS.

Pemenne THNOBBIX pacu€THBIX 3amad B 1—2 neiicTBHSA ¢ OMOpPOH Ha alrOpUTM, IMPEIBAPUTEIHEHO
pa3o0paHHBIl COBMECTHO C MENAroroM ¢ UCIOJIb30BaHUEM (DOPMYIIBI IS CHITbI TPEHUSI CKOJIBKEHHSI.
AHanu3 Mo cxeMme IOCle pacCyXKIeHHs IMegarora O IBIDKEHHM Tel TOJBKO IOJ ICHCTBHEM CHIIBI
TAKECTH — CBOOOHOTO MaIeHus.
OOBsicCHEHHE TT0/T PyKOBOJICTBOM IleJlarora He3aBUCUMOCTH YCKOPEHHsI CBOOOIHOTO MaIeHUs! OT MacChI
Tena.

OrneHka COBMECTHO C NEAArOrOM BEIMYUHBI CHIIBI TSATOTEHUS, ASUCTBYIOLIEH MEXAy IBYMs TelaMu
(mms pa3HBIX Macc).

AHanu3 ¢ omopol Ha MUIAKTHYECKHA MaTephall IBIDKCHUS HEOSCHBIX Tel MOJ AEHCTBHEM CHIIBI
TATOTEHHS (C MCIIOIb30BaHNEM JOTIOTHUTENBHBIX HICTOYHUKOB HHPOPMAINH).

Pemenne THNOBBIX pacu€THBIX 3amad B 1—2 neiicTBHSA ¢ OmOpPOH Ha alrOpUTM, MPEIBAPUTEIHEHO
pa3o0paHHBIN COBMECTHO C IIEJaroroM ¢ MCIOJIb30BaHIEM 3aKOHA BCEMHUPHOTO TSATOTEHHS U (POPMYITbI
JUIs pacuéTa CUIIBI TSKECTH.

HaGmionenne wu oOCyXkJIeHHME C TIOMOIIBIO TIeJarora OINBITOB [0 M3MEHEHUIO Beca Tela
IIPA YCKOPEHHOM JIBHKEHHH.

AHanu3 ¢ TOMOUIBIO Nejarora ycJI0BUH BOSHUKHOBEHHSI HEBECOMOCTHU U NIEPErpy3KHu.

Pemenne THUNOBBIX pacu€THBIX 3amad B 1—2 neicTBHSA ¢ ONOpON Ha alropUTM, MPEIBapUTENIBHO
pa3o0paHHBII COBMECTHO C IEIaroroM Ha OIpe/ielIieHHE Beca TeJla B Pa3JIMYHbBIX YCIOBHUSX.

AHanu3 ¢ onopoi Ha TEXHOJIOTUYECKYH0 KapTy MOJA PYKOBOACTBOM II€Aarora CHi, ACHCTBYIOIIUX Ha
TENo, MOKOALIEECs Ha OIOpE.

Onpenenenue ¢ MOMOIIBIO EAAarora HEHTpa TSKECTU Pa3IHYHbIX TEIL
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3aKoOHBI
COXpaHEeHUsI
(10 u)

WUmnynec  Tema.  H3menenue  umnyiasca.
Hmnynvce cunvl. 3aKOH COXpaHEHHS HMMITYIIBCA.
PeakTuBHoe asmxenne (MC).

Mexanudeckasi pabota U MOIIHOCTB. PaboTa
CWII TSDKeCTH, ynpyzocmu, mpenus. CeéAa3v
oHepeuu u pabomul. IloTeHIIMANBEHAS >HEPTUSA
TeNa, IMOMHATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Tomenyuanvras sHepeust COHCAMOU NPYICUHDL.
Kunernueckas SHEprusl. Teopema o
KUHemu4eckou 2Hepeuu. 3aKOH COXpaHEHHS
MeXaHUYECKOW SHEPTHH.

JHemoncmpayuu
1. Tlepenaua mmiynbca IpU B3aHUMOJECHCTBHU

TeJL

2. TlpeobGpazoBanus
B3aMMOJICHCTBHH TEIl.

3. CoxpaHeHHe HUMIyJIbCa TPH HEYIPYroM
B3aUMOJEUCTBUU.

4. CoxpaHeHHE UWMIyJbca TIPH aOCOIIOTHO

YIPYIOM B3aUMOZECUCTBUM.

HabmroieHre peakTHBHOT'O IBUKCHUS.

CoxpaHeHHE MEXaHWYECKOH JHEPrHH IpH

CBOOO/IHOM TTaJICHUH.

7. CoxpaHEeHHE MEXaHWYECKOH JHEPrHH IpH
JBIDKCHUH TeJa IO ISHCTBUEM MIPYKHUHBL.

Jlabopamopnsie padomot u onvimel.

1. Ompenenenne pabOTHI CHJIBI TPEHHS MpPH
paBHOMEpPHOM  JABIDKCHHHM  Tela  II0
TOPU30HTAJIBHOM MTOBEPXHOCTH.

2. Omnpenenenue pabOThI CUITBI YIIPYTOCTH MPU
noabéme rpysa C MCIOJIb30BaHUEM
HCIMOABUXXHOI'O U ITOABUXHOI'O 6JTOKOB.

3. H3yueHue 3akoHa COXpaHEHUS SHEPTUH.

SHEPrUH pu

o o

Habnronenne u o6cysxaeHre ¢ MOMOIIBIO TIE1arora OIbITOB, AEMOHCTPUPYIOIIUX Mepeiady UMITYJIbca
IpU B3aWMOAEHCTBUH TeJl, 3aKOH COXPAHEHHUs HMITyJbca NMPH aOCONIOTHO YNPYTOM M HEYNPYyIroM
B3aUMOJEUCTBHUU TEI.

Habmronenne neMoHCTpanuy Hegarora CUTyaldii B OKpY’Karollel *KU3HU C HCIIOIb30BaHHEM 3aKOHa
COXpaHEHHs UMITYJIbCa.

PacnozHaBaHme ¢ OMOpOM Ha TEXHOJIOTHMUYECKYIO KapTy IOJ PYKOBOJACTBOM II€Jarora sBICHUS
PEaKTUBHOTO ABIKEHUS B mpupose u Texauke (MC — Gmonorus).

[IpuMeHeHHEe COBMECTHO C MENAaroroM 3aKOHA COXPAaHEHHsS MMITyJbca IS pacuéra pe3ysIbTaToB
B3aUMOJIeHicTBUA Tenl (Ha TMpHMepax HEYNpYyroro B3aUMOJCHCTBUS, YIPYToro IEHTPAIHLHOIO
B3aHMO-}ICﬁCTBHH JABYX OJMHAKOBBIX TEJI, OTHO U3 KOTOPBIX HGHOI[-BI/I)KHO).

PemeHre THUMOBBIX pacyETHBIX 3aqad B 2—3 JEHCTBUS C ONOPOM Ha alroOpuTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEIaroroM ¢ MCIIOJIb30BaHHEM 3aKOHA COXPAaHEHUS HMITYJIbCa.
Omnpenenenne ¢ OMOpol Ha AWAAKTUUECKUN MaTepuai paboThl CHIIBI YIPYTOCTH IPH MOIBEME Ipy3a
C MCIOJIE30BaHNEM HETIOBIKHOTO U ITOJIBM)KHOTO OJIOKOB.

H3Mepenne COBMECTHO C IE€AaroroM MOIHOCTH.

W3mepenne ¢ HOMOIIBIO ITeAarora MoTeHIHAIBHON SHEPTUH YIIPYTo Ae(hOPMHUPOBAHHOMN MPY>KUHBI.
V3MepeHne COBMECTHO C I€AaroroM KHHETHYECKOHW SHEPTHH TeNa 110 [UINHE TOPMO3HOTO ITyTH.
HaGmronenne 3a IKCIEpUMEHTANbHBIM CPAaBHEHHEM W3MEHEHHS NOTECHIMANbHOW M KMHETHYECKOH
SHEPruil Tella NPy JBUKEHUU 10 HAKIIOHHOW IUIOCKOCTH.

Habmronenne 3a dKCIIEpUMEHTAIbHOW MPOBEPKOM 3aKOHA COXpPaHEHHsS MEXaHWYEeCKOW DHEPTHU INpH
CBOOO/THOM TIaJICHUH.

[IpumeHeHne Ha Ha4YalbHOM YPOBHE, C OMOPOH Ha MUIAKTHYECKUI MaTephajl 3aKOHa COXPaHEHUS
MEXaHWYeCKOW SHEPIUH Ul pacyéra MOTEHINATBLHON N KHHETHYEeCKOW 3HEPT Ui Terna.

PemieHre THUMOBBIX pacyETHBIX 3aqad B 1—2 JAeHCTBUS C OMOPOI Ha alropuTM™, MPEABAPUTEIBHO
pa3oOpaHHBI COBMECTHO C IIEarOrOM C HCIIOJIb30BAHMEM 3aKOHA COXPAaHEHUS MEXaHWYeCKOH
SHEPTHUH.
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Pa3zjnen 9. Mexanuueckue Kojedanus v BOJHbI (15 u)

MexaHnyeckue
KoJsiebanus (7 4)

KonebarenpHoe — mBuwkeHue.  OCHOBHBIC
XapaKTEePUCTHKK KOJICOAHUM: TEPHOJ, 4acToTa,
aMIUIMTYyAa. Mamemamuueckuil U NpPYICUHHBLU

masmuuky.  Ilpespawyenue  smepeuu  npu

KonebamenbHOM OBUNCEHUIL.

3aryxatomme KoiieOaHWs. BBIHYKICHHBIC

konebanus. Pe3oHanc.

[Iemomcmpauuu2

1. HaGmronenne  koneOaHMM  Ten  IIOX
NEeHCTBHEM  CHJIBI  TSDKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha MIpYyKUHE.

3. HabmroneHne BBIHYK/IGHHBIX KOJeOaHUH W
pe3oHaHca.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenne  wacToTBl MW IIepHOJA
KosleOaHui MaTeMaTHIECKOTO MasTHHKA.

2. Ompenenenne  9acTOTBI W IIEpHOJA
Koe0aHui MPY)KUHHOTO MAasiTHUKA (WIH
AEKTPOHHAS JEMOHCTPAIIHS).

3. UccnenoBanne  3aBUCHMOCTH  TIepUOAa
KoJieOaHUl TOJBEIIEHHOTO0 K HUTH Tpy3a
OT JJIMHBI HUTH.

4. UccnenoBaHue  3aBUCHMOCTH  MeEpHOAA
KoyeOaHuii MpPY>KUHHOI'O MAasTHUKa OT
Maccel  Tpy3a (WM DJIEKTpOHHAs
JIEMOHCTPAITHS).

5. IlpoBepka  HE3aBUCHMOCTH  IepHOAA
KosieOaHui Ipy3a, MOJBEIIEHHOTO K HUTH,
OT MaccChl Tpy3a.

6. OBITBL, JAEMOHCTPHUPYIOLINE 3aBUCHMOCTb

nepuoa KoneOaHui MIPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTH
NpYy’KUHBI.

7. 3mMepeHue  yCKOpCHHs CBOOOHOTO
MaJCHUS (i AJIEKTPOHHAS
JIEMOHCTPAITHS).

Habntonenne konebaHuid MOA JACHCTBHEM CHII TSDKECTH M YIPYrOCTH M OOHApPY)KEHHE MPHU MMOMOIIM
neaarora noJoOHBIX KOJICOAHUH B OKPYKAIOIIEM MHUE.

AHanu3 COBMECTHO C MeJaroroM KojeOaHWi Tpy3a Ha HUTH W Ha TpyxkuHe. OmpenereHue o
ITOPUTMY YacTOTHI KOJEOaHHH MaTEMaTHYECKOTO U MPYKUHHOTO MAsTHUKOB.

Habmronenne u 00bsICHEHUE ¢ TIOMOIIIBIO ITearora sSBICHHUS Pe30HAHCA.

HccnenoBanre ¢ OMOpOW Ha alrOPUTM, MPEABAPUTEIHHO Pa300paHHBII COBMECTHO C IEIarorom,
3aBUCHMOCTH TIEpHO/ia KOJIeOaHHii MO/IBEIICHHOTO K HUTH IPy3a OT JUTHHBI HUTH.

IIpoBepka ¢ OMOpPON HA TEXHOJOTHYECKYIO KapTy IO/ PYKOBOJCTBOM II€arora HE3aBHCUMOCTH
neproa KojeOaHuii rpy3a, MoJBEICHHOTO K JICHTE, OT MacChl Ipy3a.

HabOronenue u 00cyskaeHHE 0] PyKOBOJICTBOM I€arora OIbITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh
neprosa KojaeOaHui Npy>KMHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI.

HpI/IMeHCHI/IC C MIOMOIIBKO II€egarora MaT€MaTu4YCCKOro u pr)KI/IHHOFO MAasATHHUKOB B KAUCCTBC MO[[eJ'Ieﬁ
JUTSL OTIMCAHUS KOJIEOaHUH B OKPYKAIOIIEM MHUPE.

Pemenne THNOBBIX pacu€THBIX 3amad B 1—2 MeHCTBUSA ¢ OMOPOH Ha alrOpUTM, MPEIBAPUTEIHEHO
pa300paHHBIA COBMECTHO C IEaroroM, CBS3aHHBIX C BEIYMCIICHHUEM FITH OIICHKOM 4acTOTHI (MIepro/ia)
KoJIeOaHUI
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Mexannveckue
BOJIHBI. 3BYK
(89

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUYIECKHX BOJIH. IIpodonvHule u
nonepeuHvle GONHbL. J{IUHA BOIHbL U CKOPOCHIb
eé pacnpocmpanenus. Mexanuueckue 60aHbl 6
meépodom mere, ceticmuyeckue 6onnst (MC).

3ByK. [ pomkxocmv 368yka U 6blcOmMa MOHA.
Ompaoicenue 38yxa. Ungpaseyk u yiempaseyx.

ﬂemoncmpauuuz
1. Pacmpocrtpanenue
TIOTIEPEYHBIX BOJIH.
2. HaOmoneHne 3aBUCHIMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL.
3. Axycruyeckuil pe3oHaHC.

MMPOAOJIBHBIX u

OO6HapyXeHre U aHAJTU3 C IOMOIIBIO MIe1arora BOJHOBEIX SIBICHUI B OKPY’KaIOIIEM MHpE.
Habmtogenne COBMECTHO € TMENaroroM pacipoCTPaHEHHs MHPOTOIBHBIX M IOMEPEYHBIX BOJH (HA
MOJIENIN) ¥ OOHApYyKEHNE aHAJIOTMYHBIX BUJIOB BOJIH B ITPUpPOJie (3BYK, BOJSIHBIE BOJIHBI).

Beruuciienne B 1—2 AeWCTBHsI ¢ OMOPOW Ha ajrOPUTM, MPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
neaaroroM JJjyvHbl BOJIHBI U CKOPOCTHU PACIPOCTPpaHCHU 3BYKOBBIX BOJIH.

HaOmroneHne 3a 9KCIIEPUMEHTATBHBIM OIPEICICHUEM TPAHUI] YacTOTHI CJBIIIUMBIX 3BYKOBBIX
KoJIeOaHUH.

HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHUCIIE C UCTIOIH30BAHUEM MY3BIKATHHBIX
HHCTPYMEHTOB).

Habmonerne n 00BpsICHEHNE ¢ TOMOIIBIO TIeJarora sIBICHUS aKyCTHYECKOTO pe30-HaHCa.

UreHne COBMECTHO C MEIAaroroM OPUTHHAIBLHOTO TEKCTa, MOCBAMIEHHOTO UCIIONB30BaHUIO 3BYKA (HIIH
YIBTpa3BykKa) B TEXHHKE (PXOJIOKAIMA, YIbTPa3BYK B MEAWIMHE | 1p.); BBHIIOJHCHHUE 3aIaHUHA
IO TEKCTY (CMBICTIOBOE UTECHHUE)

Paznen 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATrHUTHbIE BOJIHBI (8 4)

DJIeKTPOMATrHUT
HOe ToJIe

H JIEKTPOMATHH
THBIE BOJIHBI
(8)

oJje.
BOJIHEL. Ceoticmea
INEKMPOMASHUMHBIX BOJIH. Llxana
NeKMPOMACHUMHBIX ~ GOAH.  Mcnonv3osanue
INEKMPOMASHUMHBIX 80JIH OJisL COMOBOU CES3U.
ONeKTpOMarHuTHas Ipupona CBeTa.
CxkopocTb cBeTa. BoHOBBIE CBOICTBA CBETA.
,Zlemoncmpauuuz
1. CBoiicTBa 3JICKTPOMAarHUTHBIX BOJH.
2. BoiHOBEIE CBOMCTBA CBETA.
Jlabopamopnsie padomot u onvimel.
1.V3y4yeHue CBOWCTB  AIEKTPOMArHUTHBIX
BOJIH c ITOMOILIBIO MOOMIIBHOTO
Tenedona.

DONeKTpOMarHuTHOE
ONeKTpOMarHUTHBIE

IocTpoeHue MPOCTBIX PACCYXICHUI HAa OCHOBE MOATOTOBICHHBIX BBIPAKCHHH, 00OCHOBBIBAIOIINX
B3aMMOCBSI3b DJIEKTPUUECKOTO ¥ MATHHUTHOTO TIOJICH.

HaGroienne 3a S5KCIIEpUMEHTATBHBIM H3YUIEHHEM CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH (B TOM YHCIE C
MTOMOIIBI0 MOOHIIBHOTO Tee(oHa).

AHaJu3 ¢ TOMOIIBIO MTearora PeHTTeHOBCKMX CHUMKOB YEJIOBEUYECKOT0 OpraHM3Ma.

AHaﬂH?: COBMECTHO C TIi€garoroM TEKCTOB, OIMMCBIBAIOIINUX TIIPOABJICHUA JJICKTPOMAIrHUTHOI'O
M3JTyYeHUs B IPUPOJIE: JKUBBIE OPTaHU3MbI, M3JyUeHHsI HEOECHBIX TEl (CMBICJIOBOE UYTCHUE).
PacriozHaBanue ¥ aHANIN3 Pa3IMYHBIX PUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C OMOPOM Ha
TEXHOJIOTHYECKYIO KapTy MO PyKOBOCTBOM I€arora.

PerieHrie TUMOBBIX pacyETHBIX 3aqay B 1—2 AEHCTBUSI C OMOPO# HA ANTOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEAArOrOM C MUCMOJb30BaHHEM (HOPMYIT JJIsl CKOPOCTH EKTPOMATHUTHBIX
BOJTH, JIJTMHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3nen 11. CBeroBble siBaenus (15 1)

3aKoHBI
pacnpocTpaHeHH
s1 cBeTa (6 4)

JIygeBass Moxens cBera. VICTOYHHMKH CBeTa.
Ipsimonuneninoe  pacnpocmpanenue  ceema.
3ammenus Conrnya u Jlynoi. OTpaxkeHUe CBeTa.
IInockoe 3epkano. 3akon ompasicenus ceema.
[Ipenominenue cBera. 3aKOH MPETOMIICHUS
cseta. [lonnoe gnympennee ompasjicenue ceema.
Hcnonvzoeanue nonnozo 6HympeHnHe2o
ompasicenus 6 ONMUYECKUX C6eMOBOOAX.

ﬂemowcmpauuu2

1. [IpsiMonuHEHOE pacpOCTpaHEeHHE CBETa.

2. OTpaxkeHue CBeTa.

3. [lomydenne wn300pakeHU B IUIOCKOM,

BOTHYTOM M BBIITYKJIOM 3€pKajax.

4. IIpenomieHue cBera.

5. OnTr4yecKkuii CBETOBO/I.

Jlabopamopnuie padomot u onvimol.

1. Uccnenosanue 3aBUCHMOCTH yria
OTPAXEHUs] CBETOBOTO JIydya OT yIya
MaieHUsL.

2. 3yyeHue XapaKTEpHCTHK H300paKeHUs
IIpeAMeTa B IFIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCUMOCTH yrina
IPEeIOMIICHUs. CBETOBOrO Jlyda OT YIJa
TIa/ICHNs] Ha TPAHUIIE «BO3JyX—CTEKIIO».

Habmnronenne ONBITOB, 1EMOHCTPUPYIOLIIMX SBICHHE NPSMOJMHEHHOTO paclpoCTpaHEHMS CBETa
(BO3HMKHOBEHNE TEHHW M MOJYTEHH), U WX WHTEPIIPETalysl C HCIOIb30BAaHWEM IOHATHS CBETOBOTO
Iyda.

OOBsicHEeHHEe ¥ MOJETUPOBAHNE TIOCIE PACCYXKICHHS C MEAAaroroM Mo CXeMe COJHEYHOTO M JyHHOTO
3aTMEHUIA.

HccnenoBanue ¢ 0NOpoii Ha TEXHONIOTHUYECKYIO KapTy IO/ PyKOBOJACTBOM Ielarora 3aBUCHMOCTH yTJia
OTpa’keHHsI CBETOBOTO JIy4a OT yIJa HaJeHHs.

H3y4yeHue ¢ MOMOIIbIO Melarora CBOMCTB U300paKeHHUsI B INIOCKOM 3epKaJie.

HaGmionenne u 0oOBsICHEHWE COBMECTHO C IIEIarOroM ONBITOB M0 MOJYYEHHIO H300paKeHuil B
BOTHYTOM M BBIMYKJIOM 3epKanax. HaOxroneHne u oObsSCHEHUE MOCHE PacCyKAEHHS C IeIaroroM o
CXEMe OIBITOB IO MPEIOMIICHHUIO CBETAa Ha TPaHMIE PA3IUYHBIX CPEJl, B TOM UHUCIIE ONBITOB C MOJHBIM
BHYTPEHHUM OTPaXXEHHUEM.

HccnenoBanue 1moJ pyKOBOJCTBOM Ieflarora 3aBHCHMOCTH YIJla TNPEJIOMIICHHS OT yIyia MaJeHUs
CBETOBOTO JIy4a Ha TPAHHIE «BO3TYX—CTEKIION.

PacrnozHaBaHue ¢ TIOMOINBIO IeAarora sSBIEHUH OTPaKEHWS W MPETOMIICHHS CBETa B IIOBCEJHEBHOM
JKU3HU. AHAIN3 U 00BSICHEHHE COBMECTHO C IIE€AaroroM SIBJICHHSI ONTHIECKOT0 MUPaXa.

Pemenne THNOBBIX pacu€THBIX 3amad B 1—2 neiicTBHSA ¢ OMOpPOH Ha alrOpUTM, MPEIBapUTEIHEHO
pa300paHHBII COBMECTHO C MEaroroM ¢ UCIOJIb30BaHUEM 3aKOHOB OTPAXKCHUS U MPEIOMIICHHS CBETA.

JInH3bl
U ONTHYeCKHe
npudopsl (6 4)

Jlunza. Xox mydeit B nmH3e. Onmuueckas
cucmema  omoannapama, MUKpOCKOnd U
meneckona (MC). [Inaz kax onmuueckasn
cucmema. bauzopykocmo u danvHo30pKOCHD.

,zIemo)Ltcmpauuu2

1. Xox mydeii B coduparomieit TnH3e.

2. Xop niyueii B paccerBaroIiei JHH3E.

3. [lonyuenne wn300pakeHH C MOMOIIBIO

JIMH3.
4. TIpuHun IEUCTBHUSA
MHKpPOCKOTIa ¥ TEeJIECKOTIA.
5. Monens rnasa.

(dhotoanmapara,

[MoxydeHue moj KOHTpOJIeM IeAarora M300paKeHHH C IOMOIIBI0 COOMpAIOIIEH M paccenBarolIeH
JIVIH3.

Omnpenenenne C OMOpPOl Ha anropuT™M pa3pabOTaHHOTO COBMECTHO C IefaroroM (poKycHOro
PacCTOSTHHSA M ONITHYECKOH CHIIBI COOMPArOIIeH JINH3HI.

AHanm3 COBMECTHO C IEAAaroroM YCTPOMCTBA W TPHUHIMIA ACHCTBUS HEKOTOPHIX ONTHYECKHX
npubopoB: oroanmapara, MUKpockora, Teixeckona (MC — OHoiorus, acTpoHOMHUS).

AHanms3 ¢ o1opoii Ha TEXHOJIOTHYECKYIO KapTy MO PyKOBOJICTBOM I€/1arora sBJICHUH OMM30pyKOCTH U
JTATbHO30PKOCTH, IPUHIHIA ASHCTBHS 04KOB (MC — Onosors).
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Jlabopamopnuie padomot u onvimol.

1. Ilonydyenune un300pakeHH C TOMOIIBIO
COOUpAIOIICH JINH3BI.

2. OnpenencHre (POKYCHOI'O PACCTOSIHHS U
OINITHYECKOM CHJIBI CcOOMparolieil JHMH3bI
(MM DNIEKTPOHHAS IEMOHCTPALHSA).

Paznoskenue
0ej10ro cBEeTa
B cekTp (3 4)

Pasnoocenue benoco ceema 6 cnexmp.
Onvimor Hvtomona. Cnodicenue cnekmpanbHbix
yeemos. [ucnepcus ceema.
ﬂemoncmpauuuz
1. Pa3noxxeHue Ooro cBeTa B CIEKTP.
2. [lonydyenne Oemoro CBETa NIPHU CIOKCHUU
CBETa Pa3HbBIX I[BETOB.

Jlabopamopnsie padomot u onvimel.

1. OmpITEI IO pa3nokeHuro Oenoro cBera B
CIEKTp.

2. OIBITEI 110 BOCHPHUATHUIO LIBETA NPEAMETOB
Opu HMX HAOJIONEHWU Yepe3 IIBETOBBIC
GUIBTPEL

HabnroneHue COBMECTHO ¢ IearoroM I0 pasjIosKeHUIo OeIoro cBeTa B CIEKTP.

HabGmonenue n o0bsicHeHUe Ha 6a30BOM YpPOBHE I10J] pyKOBOJCTBOM MEJIArora OIbITOB IO MOJTY4YEHHIO
0eJIoro cBEeTa MPH CII0KEHNH CBETA Pa3HBIX IIBETOB.

[IpoBenenne n oOBsSCHEHHE NOA PYKOBOJICTBOM IIEIarora OIBITOB MO BOCHPUSTHIO IIBETa MPEAMETOB
IIpY UX HaOJIOJICHUH Yepe3 [[BETOBbIE (QMIBTPHI (I[BETHBIE OUKH).

Paznen 12. KBanToBsle siBienns (17 4)

Hcnyckanue

H NOIJIoIIeHne
CBeTa aTOMOM
(4w

Onvimol Pezepgpopoa v miaHeTapHasi MOJICIb
aroma. Mogens aroma bopa. Hcnyckanue u
noenowenue  cgema  amomom.  Keanmoi.
Jlunetiuamvie cnexmpeot.

OOcyxneHre ¢ TIOMOIIBIO MeAarora Lenu onbIToB Pesepdopna mo ucciaenoBaHHIO aTOMOB,
BBIIBIDKCHHE THIIOT€3 O BO3MOJKHBIX DPE3yNbTaTax OINBITOB B 3aBHCHMOCTH OT IPEAINOIaraeMoro
CTPOEHHSI aTOMOB, ()OPMYJIHPOBAHHUE BHIBOJIOB U3 PE3YJILTATOB OIBITOB.

OOcyxneHre ¢ Ormopol Ha TEXHOJIOTMYECKYIO KapTy I0J] PYKOBOJCTBOM I€Jarora IpoTHBOpEYHiA
TUIaHETapHOM MOJIENTM aTOMa M OCHOBAHHIA JIJIs THIIOTE3bl bopa o cTarimoHapHBIX OpOUTAX IIEKTPOHOB.
HaOmtoneHne COBMECTHO € MENAaroroM CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB M3IyHEHHs Pa3IMYHBIX
BemecTB. OOBsSCHEHHE C OTIOPOH HA TUAAKTHYECKUH MaTepHal JIMHEWYIaThIX CIIEKTPOB N3TydCHHS.

Crtpoenue
aTOMHOI0 sA/Ipa
(6 )

PammoaxtuBHOCTD. Anbgha-, bema- u eamma-
U3NyHeHus. CrpoeHne  aTOMHOTO  sfpa.
Hyxnonnas moodenv amomnozco sopa. Mzomonul.
Paouoaxmusnvie npespaujenus. Ilepuoo
noypacnada amomMHuix soep.

JHemoncmpayuu

1. CrieKTpbl U3ITy4YCHHUS U TTOTIIOMICHUS.

2. CreKTphl pa3IMYHbIX Ta30B.

OO6cyxeHre COBMECTHO C ITE€1aroroM BO3MOXHBIX THITOTE3 O MOJENAX CTPOSHHS SIIpa.

Omnpenenenne Mo cXeMe ¢ UCIOIb30BaHHEM METOIUYECKOTO MaTepuala MmoJ pyKOBOACTBOM Ierarora
cocTaBa sJiep MO 3aJaHHBIM MAacCOBBIM M 3apsiIOBBIM UYHCIIaM M IO TOJOXEHUIO B TEPHOAMYECKON
cucreme 31neMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy IO PyKOBOJACTBOM IeJarora M3MEHEHHs COCTaBa sipa
U €ro MoJIOKEHUs! B IEpUOIMUECcKoil cucteme npu | -paguoaktuBHOCTH (MC — XUMus).
HccnenoBaHue ¢ MOMOLIBIO [IEJArora TPEKOB | -4acTHIl 1O TOTOBBIM (oTorpadusm.

Habmronenue 3a eMOHCTpalueil paboThl U3MEPEHUs. PaAUallMOHHOrO (JOHA ¢ IOMOILIBIO TO3UMETA,
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3. CriexTp BomopoJa.

4. HabmoneHne TpekoB B kamepe Bubcona.

Jlabopamopnsie padomot u onvimel.

1. Habniooenue cniownvix u JIUHEUYAMbIX
CReKmpos U3iy4eHUs..

2. UccnenoBanue TPEKOB: U3MepeHue
SHEPrHH YaCTHIBl MO TOPMO3HOMY ITyTH
(mo ¢ororpapusam) (WM IIEKTPOHHAS
JIEMOHCTpAIHs).

OILICHKA €r0 HHTCHCHUBHOCTH.

AHanu3 COBMECTHO C TII€JaroroM OWOJIOTHYECKUX HW3MCHEHWH, MPOMCXOJSAIIUX TOJ JCHCTBUEM
pannoakTuBHBEIX m3mydeHwid (MC — Ouomorus).

Habmonerne nemoHcTpanuu 00 HCHONB30BaHUE PAIMOAKTHBHBIX M3NMydeHnid B memunuHe (MC —
Ouomorus).

Slnepubie
peaxuuu (7 4)

SlnepHble peakiud. 3aKOHBI COXPaHCHHS
3apsiIOBOTO M MAaCCOBOTO YHCEIl. DHepeust cesi3u
amommuvix  si0ep. Cea36  Maccvl U  dHEpaulL.
Peaxyuu cunmesza u oenenusi adep. Mcmounuku
onepeuu Cornya u 36¢30 (MC).

SnepHas SHEpreTUKa. Leticmeus
PAOUOAKMUGHLIX — UBNYYEHUll  HA  JICUBble
opeanusmul (MC).

Hemoncmpayuu

1. Pabora c4ETUnKa HOHHM3HUPYIOITIX
H3JIy4ECHHUH.

2. Peructpaumsi  M3Iy4YeHUS  NPHPOIHBIX

MHHEPAJIOB U MPOAYKTOB.

Jabopamopnwvie padbomot u onvimol.

1. smepenne paguoakTuBHOTO (oHa (MM
9JIEKTPOHHASI AEMOHCTPALIHS).

Pemenne TUNOBBIX pacuéTHBIX 3a7ad B |—2 AecTBHUA C OMOPOM Ha ajlrOpUTM, MPEABAPUTEITHHO
pa3o0paHHBII COBMECTHO C II€JaroroM C HCIOJb30BAaHUEM 3aKOHOB COXPAHEHHS MAacCCOBBIX |
3apsAI0OBBIX UYHCENl HAa OINpEJAENeHUE pEe3yJbTATOB SIIEPHBIX PpEaKlUil; aHaJIU3 BO3MOXHOCTH HIH
HEBO3MOXKHOCTU SIAEPHOI peaKiuu.

Or1eHKa ¢ TOMOIIBIO ITearora SHEPTUH CBSI3U AJep C HCIOoIb30BaHneM (HopMyIIbl DHHIITEHHA.
OO0cyXIeHre COBMECTHO C TIEaroroM IEPCIIEKTUB HCIIONB30BAHUS YIPABISIEMOTO TEPMOSICPHOTO
CUHTE3a.

OOcyXIeHne COBMECTHO C TIENaroroM IPEeUMYINECTB W JKOJIOTHYSCKHX IPOOIIeM, CBA3aHHBIX C
saepHoii sHepreTikor (MC — 3Koorus).

IMoBTOpHTEILHO-0000IAKOIIMIT MOTYJIb (9 4)

CucremaTu3anus
1 0000111IcHIE
MPEAMETHOTO
CoJIepIKaHUs

U OIBITA
JIESITENLHOCTH,
npUoOpe-TEHHOTO
MIPY U3yYCHUU
BCEro Kypca
(uzuku

O06oOmeHne  comepkaHUs ~ KOKAOTO W3
OCHOBHBIX pasnenoB Kypca ¢bu3uKu:
MEXaHWYeCKHe, TEIUIOBBIC, DJICKTPOMArHUTHBIE,
KBAHTOBBIE SIBJICHMS.

Hayunblii METOJ MO3HAHUA U €r0 peanu3alus
B (l)I/ISI/IquKI/IX HUCCIICAOBAHUAX.

CBsi3b ()M3MKH U COBPEMEHHBIX TEXHOJIOTHIl B
obmactu mepenayn WHGOPMAIMH, DHEPIETHKE,
TpaHCIoOpTe

BrimonHeHWe ¢ TOMOMNIBIO  mefarora  YYeOHBIX — 3aJaHWM, TPEOYIOMHMX  JIEMOHCTpAIHH
KOMIIETEHTHOCTEH,  XapaKTepU3YIOUIMX  €CTECTBEHHOHAyYHYK)  I'PAaMOTHOCTb:  NPUMEHEHUS
MONYYCHHBIX 3HAHWU IS HAyYHOTO OOBSICHEHHS (DU3WYCCKHUX SIBICHHA B OKpY’KalOIIed Mpupoje
Y TIOBCETHEBHON JKHM3HM, a TAaKXKE BEBISBICHUS (H3HMUSCKUX OCHOB pSAa COBPEMEHHBIX TEXHOJIOTHH;
MIPUMEHEHHUSI OCBOCHHBIX SKCIICPUMEHTAJIBHBIX YMEHHH IJISI MCCIeJOBAaHUS (PU3MUCCKUX SBICHUH, B
TOM YHCJIE IJIs TPOBEPKU TMIIOTE3 U BISIBIICHUS 3aKOHOMEPHOCTEIA.

Pemenne TUNOBBIX pacuéTHBIX 3ahad B |—2 AEWCTBUA C OMOPOM Ha alrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEAaroroM, B TOM HYHMCIIE MPEANOJIAraroliX UCIoJIb30BaHue (HUINUECKOIT
MOJICJIA ¥ OCHOBAHHBIX Ha COJICPKAHUU PA3IMUYHBIX Pa3/ICioB Kypca (QU3HKH.
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[Ipu paspaboTke paboyeil mnporpamMmbl B TEMaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUYTEHBl BO3MOXHOCTH
UCTIOJIb30BaHUS JEKTPOHHBIX (IM(POBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIMXCSA YUYEOHO-METOIUYECKIMH MaTepHalaMu
(MyJIbTUMEIUITHBIE IPOTPAMMBI, HNEKTPOHHBIC YUCOHUKN U 33JJaYHUKH, dJICKTPOHHBIE OMOIHOTEKH, BUPTyallbHbIE JTa0OpaTOPHH,
UTPOBBIE MIPOrpaMMbl, KOJUIEKIIUU LHHPPOBBIX 00pa30BATEIbHBIX PECYPCOB), PEAU3YIOMIMX AUIaKTHUYEeCKUE Bo3MokHOCTH KT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BAHMH.
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