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[TOACHUTEJIBHAA 3AIINCKA

OO0mas xapakrepucTukKa y4eOHOro npeamera «@usnka»

VYuebubiit  npeamer «®Duszukay  ABISETCS  CHCTEMOOOPA3YIOIMIMM  JUIsS
€CTECTBEHHOHAYYHBIX MPEAMETOB, TMOCKOIBKY (U3MUECKHE 3aKOHBI MHUPO3JaHUS
SBJISIIOTCSL  OCHOBOM  COJZIEp)KaHUST KYpCOB XWMHH, OHOJIOTHH, Teorpaduu u
actpoHomuu. Dusznmka BOOPYKAET OOYUYAIOMIMXCS HAYYHBIM METOJOM ITO3HAHMS,
MO3BOJISIIOIIMM TTOJTy4aTh OOBEKTUBHBIC 3HAHHS 00 OKPYIKaIOIIEM MHUPE.

[IpenmMer MakcUMalIbHO HampaBieH Ha ¢GOpMHUPOBaHUE HWHTEpeca K
MPUPOJHOMY W  COLMAIBHOMY MHpPY, COBEPUICHCTBOBAHUE ITO3HABATEIbHOU
nestenbHOCTH oOydaromuxcss ¢ 3[IP 3a cyeT oBIageHWs MBICIUTEIBHBIMU
olnepauusiMi CpaBHEHHUSA, OOOOIIEHHUs, pPa3BUTUE CIIOCOOHOCTU APTYMEHTHPOBATH
cBOE MHEHUE, GOPMHUPOBAHNE BOZMOXKHOCTEH COBMECTHOU JEATEIHHOCTH.

N3ydenne ¢usnku cnocoOCTByeT pa3BuTuio y obOyuawmuxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO  BOOOpaKeHMS, (PYHKIIMOHAIILHOW TPAaMOTHOCTH, YMCHUS
BOCIIPUHUMATh M KPUTHYECKH aHAJIU3UPOBaTh HMHGOPMAIMIO, TMPEJCTABICHHYIO B
pa3uuHbIX (hopmMax. 3HAYMMOCTh MIpeAMETA JIJIsl PA3BUTHUS )KU3HEHHOU KOMIIETCHIIUU
OoOydJarommxcsi  3aKJII0YaeTcs B YCBOCHUM OCHOBBI  (DPM3UYECKUX  3HAHHM,
HEOOXOJIMMBIX JIJII TTOBCETHEBHOM KM3HU; HABBIKOB 3J0POBOr0 M 0€30MacHOIo IS
YeJI0BeKa U OKPYIKAOIIECH eTro cpebl 00pasa Xu3HU; POPMUPOBAHUH IKOJIOTHIECKOM
KYJIBTYPBI.

[Iporpamma oTpakaeT cojepkaHue o0yueHus npeamery «Du3nka» ¢ y4eTom
0co0bIX 00pa3oBaTeIbHBIX OTpeOHOCTEN oOydarouxcs ¢ 3[1P. OBnaneHnre 1aHHBIM
y4eOHBIM TIPEAMETOM MPEJICTABISAET ONPEACICHHYIO TPYIHOCTD JIJII O0YJarOITUXCS C
3[IP. D10 cBsi3aHO €  OCOOEHHOCTSIMH  MBICIIMTEIIBHOH  JEITCIBHOCTH,
MEPUOJUYCCKUMHU  KOJieOAaHUSIMH ~ BHUMAaHHUs, MaJlbiM  O0OBEMOM  IaMSTH,
HEJIOCTaTOYHOCTBIO OOIIEro 3amaca 3HAHUM, TMOHWKEHHBIM T03HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHSL.

Jlnst mpeoponeHuss TPyAHOCTEH B M3ydyeHUHM ydeOHoro mnpeamera «Dusmka»
HeoOxoauMma  ajanTanus o0beMa MW Xapakrepa ydeOHOro wmarepuana K
MO3HABATEJIbHBIM BO3MOXKHOCTSIM JIAHHOW KAaTErOpuu OOYydYarolIuXcs, y4eT UuX
OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXKIPEAMETHBIX CBA3EH, IIOCTENICHHOE YCIOKHEHNE N3yYaeMOro Marepuania.

JlaHHasg mnporpaMma KOHKPETH3UPYET COAEpKaHUE NPEAMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHUSIMU OOpPa30BATEIHLHOTO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YUCHUS Pa3/eiioB (PU3UKKM C y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€M, JIOTMKM Y4ye€OHOro TMpolecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX ocoOeHHocTel oOyuatommxcst ¢ 3[IP Ha ypoBHE OCHOBHOIO
oO1iero oOpa3oBaHMs, ONMpeACsIeT MUHUMAJIbHBIA HA0Op OIBITOB, JIEMOHCTPAIIHA,
MPOBOJIMMBIX ~ YUYUTEJIEM B Kiacce, Ja0OpaTOPHBIX pPaldOT, BBIMOTHIEMBIX
00yJaroIMUMHUCH.

Meroauueckoii OCHOBOM HM3ydyeHUs Kypca «Du3uKa» Ha ypOBHE OCHOBHOIO
o01ero o0Opa3zoBaHus ABJISETCS CUCTEMHO-JEATEIbHOCTHBIN MOAXO/,
o0ecreunBalOIINN  JTOCTUKEHNUE JIMYHOCTHBIX, METANPEIMETHBIX MU TPEAMETHBIX
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00pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEACTBOM OpraHu3anuu AKTUBHOMN
MO3HABATENIbHON JEATENHHOCTU OOYyYalOUIUXCsl, YTO OYEHb BAXKHO MPH OOYUYECHHUH
nereit ¢ 3I1P, g KOTOpBIX XapaKTEPHO CHUKEHNE MO3HABATEIIbHON aKTUBHOCTH.

Henau u 3axaun u3ydyenust yueoHoro npeamera « Dusuka»

Obwue yenu w3ydeHus ydeOHoOro mpenmera «Du3uKa» MPENCTABICHBI B
denepanbHOI pabodeii mporpaMmMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OcHOBHOH 1IeTBI0 O0YYCHHS JACTeH C 3aJCPKKON NCUXUYSCKOTO Pa3BUTHS Ha
JAaHHOM TMIpeIMeTe SIBISETCS: TOBBIINICHHE COIMAIbHOM ajanTaluu JAeTed depes
npUMeHeHHEe (PU3NUECKUX 3HAHUM Ha MpaKTHKE.

s obyuaromuxcs ¢ 3P, Tak ke, Kak U 711 HOPMATUBHO Pa3BUBAIOLIUXCS

CBEPCTHHUKOB,  OCBaMBAIOIIMX  OCHOBHYIO  OOpa30BaTelbHYI0  MpOrpammy,
JOMUHUPYIOIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpereHne uHTepeca W crpemsieHus oOyyaromuxces c¢ 3IIP k

HAay4YHOMY H3YUYCHHUIO TMPUPONBI, PA3BUTHE HX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

. pa3BuTHE Oa30BBIX MPEACTABICHUNA O HAYYHOM METONIE IO3HAHHS H
(dbopMUpOBaHUE UCCIIEIOBATEILCKOIO OTHOIICHHS K OKPYXKAIOUTUM SIBIICHUSIM;
. dbopMHUpOBaHWE HAyYHOTO MHUPOBO33PEHUS, HA JOCTYITHOM IS

oOyyatomuxcs ¢ 3I1P ypoBHe, kak pe3yabrara U3y4eHUs] OCHOB CTPOEHHSI MaTepuu U
(byH1aMEHTaIbHBIX 3aKOHOB (PU3UKHU;

. (dbopmMupoBaHuEe MPEACTABICHUN O posid (HU3UKHU JJIS Pa3BUTUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHA.

JlocTrxkeHne 3TUX Leneld 00ecreunBaeTCs pEIeHUEM CIENYIOIINX 3a0ay.

= npuoOpeTeHre 0a30BbIX 3HAHUH O JTUCKPETHOM CTPOEHHHU BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, DICKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSIX;

. npuoOpeTeHrne YMEHUN ONMUCHIBATh U OOBSACHATH (PU3UYECKUE SIBICHUS C
MCII0JIb30BAaHUEM TIOJyUYEHHBIX 3HAaHUH U C OMOPOM Ha IJIaH/CXeMY;

. OCBOCHHE METOMOB pEIICHUS NPOCTEUINNX pacuéTHBIX 3a7ad C
MCIIOJIb30BaHUEM (PU3HUECKUX MOJENIeH ¢ OMOPOil Ha aJITOPUTM;

. pa3BUTHE YMEHHMA HAOIIONAaTh TPHUPOAHBIC SBICHUS W BBITOIHSITH

ONBITHI, JabopaTopHble pabOTBl U  IKCIEPUMEHTAJIbHBIE HCCICIOBAaHUS C
UCII0JIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB (IO PYKOBOJICTBOM YUUTENS);

. OCBOEHHE MPUEMOB pabOThI ¢ HH(pOpMaIUel PU3UIECKOTO COEp KaHu,
BKJIfOYass MH(QOPMAIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (U3UKH, aHAIU3 U
OlICHMBaHUE UH(OPMALINH;

. 3HAKOMCTBO co  cepamu  mpodeccuoHaNbHOU  JEATEIBHOCTH,
CBSI3aHHBIMM C (DU3MKOH, M COBPEMEHHBIMH TEXHOJIOIMSIMH, OCHOBaHHbIMU Ha
JAOCTHKEHUSIX (PU3HUECKON HAyKH.

Oco0enHocTH 0TOOpa M aganTANNM y4eOHOT0 MaTepuaJja no gusuke

OcHoBo# oOy4eHus 00y4Jaromuxcs Cc 3I1P Ha npeamerax
€CTECTBEHHOHAYYHOI'O IIMKJIA SIBISECTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
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omepaiui (aHanau3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) HAa OCHOBE BBIMOJHECHUS
Pa3BUBAIOIIMX YIPaXXHEHUH, (OPMUPOBAHUE TPUEMOB YMCTBEHHON paOOThI: aHAIIN3
HMCXOJHBIX JIaHHBIX, IUIAHUPOBAHME MAaTepualia, OCYIIECTBICHHE MOATAITHOTO H
UTOTOBOTO CaMOKOHTPOJSI, a TaKKe OCYIIECTBISECTCS JUKBUAAIMS TPOOEIOB B
3HAHUAX, 3aKpEIJICHUE U3YYEHHOI0 MaTepuaia, oTpaboTKa aJropuTMOB, TOBTOPEHUE
MPOMJICHHOT 0. boJblioe 3HaueHue NPUAACTCS YMEHUIO PAacCKa3aTh O BBINOJIHEHHOU
paboTe C MPaBWIBHBIM YMOTPEOJICHUEM COOTBETCTBYIOUIEH TEPMUHOJOTUU H
cOOJIFOZICHUEM JIOTUYECKUX CBsI3ed B M3jIaraeMoMm matepuaine. [[ns oOywaromuxcs
3[IP Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsI TO-TIPEKHEMY SBISIOTCS
XapaKTePHBIMU: HEJOCTATOYHBIH ypOBEHb Pa3BUTHUA OTIEIBHBIX TCUXHYECKUX
MPOIECCOB (BOCHPUATHS, BHUMAHUS, MaMSTH, MbIIUJICHUS), CHUXEHHBIA YPOBEHb
MHTEJUIEKTYaJIbHOTO Pa3BUTHS, HU3KUN YPOBEHb BBIMIOJHEHUS YUYEOHBIX 3a/laHuUi,
HU3Kag ycrnemHocTb oOydeHus. Iloatromy npu wusydenuun ¢Gusnka Tpedyercs
IeJICHANPaBICHHOE MHTEJUIEKTyallbHOe pa3Butue ooyuatommuxcs ¢ 3[1P, orBeuaromee
WX OCOOCHHOCTSIM M BO3MOXKHOCTSAM. YueT ocoOeHHocTer oOyuaromuxcs ¢ 3I1P
TpeOyeT, 4TOOBl MpPH HW3YYEHUH HOBOIO MaTepuana o0A3aTENbHO IPOUCXOIUIIO
MHOTOKPAaTHOE €ro MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIIUX CBS3b (DU3UKU C JKU3HBIO; aKTyajau3alusi NEPBUYHOTO >KU3HEHHOTO
OTIbITa 00YYArOIITNXCS.

YcBoeHHe MOporpaMMHOIO Marepuajiia 10 (PU3NKE BbI3BIBACT OOJIBIINE
3aTpyaHeHust y oOyyaromuxca ¢ 3IIP, moatomy Teopusi m3ydaercsi 0€3 BBHIBOJIOB
CIOXHBIX (opMmys. 3amayu, TpeOyrolMe MPUMEHEHHUs CIOKHBIX MaTeMaTUYeCKHX
BBIYMCIEHHMA H (QOpMysl, B OCOOEHHOCTH TaKuX TeM, Kak «MexaHudeckoe
IBIDKCHUEY, «ApXuUMenoBa cuiiay, «MexaHuyeckass SHEpPrus», «NEKTPUUECKUE
SBJICHUS», «DJEKTPOMAarHWTHBIC SIBIICHUS», PEIIAIOTCA B KJIACCE C TMOMOIIBIO
YUUTENS.

Ocoboe BHUMaHHME TPU H3YYCHUH Kypca (U3UKU YIENSeTCs MOCTAHOBKE H
OpraHMU3alliy SKCIIEPUMEHTa, a TAKXKe MPOBEACHUIO (MPEUMYILECTBEHHO Ha Ka)JIOM
YPOKE€) KpaTKOBPEMEHHBIX JEMOHCTpaluuid (BO3MOXKHO C  HCIOJIb30BaHUEM
ANIEKTPOHHON JeMOHCTpanuu). HekoTopbie TeMbl 0053aT€IbHO JOJKHBI BKIIIOYATH
OTIOpPHBIE JIADOpaTOpHBIE PAOOTHI, KOTOPHIC PA3BUBAIOT YMEHHE IOJIH30BATHCS
MpPOCTEUIIMMUA TMPUOOpaMH, AaHAJIM3UPOBATH IMOJMY4YEHHBbIE JaHHble. B cBs3u ¢
0COOEHHOCTSIMHU MOBEJCHUS u NEITCIbHOCTH oOyyarommxcs C 3I1P
(pacTOpMOXKEHHOCTh, HEOPTAaHU30BAHHOCTH) MPEIYCMOTPEH CTPOKANIINI KOHTPOIIb
3a cOOJII0JIEHUEM TTPaBWJI TEXHUKU 0€30MAaCHOCTHU MPHU MPOBEICHUH JIA0OPATOPHBIX U
MPAKTUYECKUX PadOT.

bonbioe BHUMaHue npu u3ydeHun Qusuku nogpoctkamu ¢ 3[1P obOparmraercs
Ha OBJIAJICHUE MMM MPAKTUUYECKMMU YMEHUSMH U HaBbikamu. [IpemycmarpuBaercs
YMEHBIIIEHUE 00BheMa TEOPETHYECKUX CBEJCHUMN, BKIIOUYEHUE OTICIBHBIX TEM WJIH
LEeNbIX pa3JeoB B Marepuaibl JUisi  0030pHOTO0, O3HAKOMUTEIBHOTO WU
dakynpTaTUBHOTO M3y4eHus. [IpennmaraeTcs yMeHbIIeHHEe 00beMa MaTeMaTUYECKHUX
BBIYMCJIEHUI 3a CUET YBEJIIMUECHHS KAUECTBEHHOI'O OMMCAHMS SIBJICHUI U MIPOLIECCOB



JlocTaTO4HOE KOJIMYECTBO BPEMEHHM OTBOAUTCS Ha PACCMOTPEHUE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBS3b (PU3MKKA C JKU3HBIO, C TEMH SBJICHUSIMH,
HaOJII0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMBITA.

MakcuManbHO  HUCIHOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBS3M  C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, xumwus, Ouomorus, T.K. oOyuarommecs c 3IIP
0COOEHHO HYKJAIOTCS B MPEMOAHECEHUH OJTHOTO W TOTO K€ Y4eOHOro mMarepuaia B
pPa3IMYHBIX AaCIeKTax, B €ro BapbHpPOBAHUU, B HEOJHOKPATHOM IIOBTOPEHUU W
3aKpeIJICHUH TIOJYYEHHBIX 3HAaHUM W  MOpakThueckux yMmeHuid. [lo3Bosisist
paccMaTpuBaTh OJMH M TOT K€ YYEOHBIM MaTepuall C pPa3HBIX TOYEK 3PCHHS,
MEXIIPEIMETHBIE CBSI3U  CIOCOOCTBYIOT €ro JIy4YIlIeMY OCMBICICHHIO, OoJee
MPOYHOMY 3aKPEIICHUIO MTOJTYYEHHBIX 3HAHUI U TPAKTUUECKUX YMEHUH.

IIpu peanuzauuum NpPorpaMMbl HCHOJIB3YeTCH CcJeAylolee MAaTepuaJIbHO-
TeXHHYeCKoe o0ecreyeHue:

- nudpoBas J1abopatopus s IKOJILHUKOB LleHTpa 00pa3oBaHMs €CTECTBEHHO-
Hay4yHOU HarpaBieHHOCTH «Touka pocTay;

- HoyTOykm lleHTpa 00pa3oBaHMSI €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
«Touku poctay;

- UWHTEpakTuBHas mnaHenb LleHTpa o0pa3oBaHUsI E€CTECTBEHHO-HAyYHON
HanpaBiieHHOCTH «Touku pocTay.

IlpumepHbie BHABbI JeATeJbHOCTH oOydawmmuxcs ¢ 3IIP, oOyciaoBiieHHbIE
0co0bIMH  00Opa3oBaTeJIbHbIMH  TNOTPEOHOCTAMH M oOecleYUBaIOIIUE
OCMBICJICHHOE 0CBOEHHE CO/IePKAHNH 00pa30BaHus MO npeaMeTy «DU3UKa

[IpumepHas TeMaTuueckass U TEPMUHOJIOTMUYECKas JIEKCUKA MO Kypcy (U3UKU
cootBetcTBYeT DOIT OOO.

Conepxanue BUAOB AestenbHOCTH oOydatomuxcst ¢ 3[1P Ha ypokax dusuku
oIpesesnsieTcss UX ocoObIMH 00pa3oBaTelbHBIMU NOTpeOHOCTIMU. [ToMuMO mIMPOKO
ucnonbzyeMbix B @OIT OO0 obmmx s Bcex 00ydaromuxcs BUAOB ACSITEIbHOCTU
ClIeyeT YCUJIMTh BUJBI JESATEIbHOCTH, crielu(UYHbIe sl JAHHON KaTeropuu JeTew,
00€eCIeUnBaIOIINE OCMBICIIEHHOE OCBOCHUE COJIEpkKaHUsI 00pa30BaHus MO MPEIMETY:
YCUJIEHHE MPEAMETHO-IIPAKTUYECKON JIE€ATEIbHOCTH C AKTUBU3AIMEN CEHCOPHBIX
CHUCTEM; OCBOCHME Marepuaia ¢ OIOpPOM Ha alIrOPHUTM; «IIOLIArOBOCTb» B M3YyYECHUHU
MaTepuana; HCIOJIb30BAHUE JOMOJIHUTENbHOW BHU3YaJbHOM  OMOpPHI  (CXEMBI,
m1a0JIOHbI, ONOpPHBIE TaOJMIBI); pPEYEeBOM OTUET O Ipollecce U  pPe3yJbTaTe
JEeSTEebHOCTH; BBINOJHEHUE CIELMATIbHBIX 33JlaHui, 00eCreunBaloUuX KOPPEKIHUIO
peryyisauuu  y4eOHO-IT03HABATEIbHON JEATENIbBHOCTY M KOHTPOJb COOCTBEHHOTO
pe3ynbTara.

st oOyuarommxest ¢ 3IIP cymiecTBeHHBIM SBISFOTCS. TIPUEMBI pabOTHI C
JEKCUYECKUM MaTepuanioM 1o mnpenmery. [IpoBoautcs cneuuanbHas pabora 1o
BBE/ICHUIO B AKTUBHBIA CJIOBapb OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
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N3yuaeMble TEpMHHBI BBOJATCS HAa TOJUCEHCOPHONW OCHOBE, 00s3aTelbHa
BU3YaJibHAS TOMAJIEPIKKA, AITOPUTMBI PaOOTHI C OMpPEIETICHUEM, OMTOPHBIE CXEMBbI JIJIs
aKTyaJu3allid TEPMUHOJIOTHH.

B cBsa3u ¢ 0ocoObiMu 00pa30BaTEIIbHBIMU ITOTPEOHOCTSIMU OOYYaIOIMIUXCS C
3I1P, mpu TuTaHMpOBaHWK PAOOTHI YUYEHHWKA HA YPOKE CIICAYET IPHUICPKUBATHCS
CJIETYIONUX MOMEHTOB:

1. Ilpm ompoce HeoOXOaUMO: JaBaTh alTOPUTM OTBETA; pa3peniarh
MOJIb30BATHCS IJIAHOM, COCTABIICHHBIM TP TTOJITOTOBKE JOMAIITHETO 3aJaHus; 1aBaTh
OonpIlle  BpEeMEHHM TOTOBHTHCS K OTBETY Y JIOCKH; paspemarb Jenarb
MIpeABapPHUTEIIbHBIC 3aITUCH, TTOJI30BATHCS HATISTHBIMU TTOCOOUSIMH.

2. Ilo BO3MOKHOCTHM 3a/JaBaThb OOyYarOUIMMCS HAaBOJSIIHME W YTOUHSIOIIHE
BOIIPOCHI, KOTOPBIE TOMOTYT UM MOCIEA0BATEIILHO U3JI0KUTh MaTeprall.

3. CucreMaTHdecKu MPOBEPATh YCBOSHHWE MaTepHalia o0 TeMaM ypPOKOB, IS
CBOEBPEMEHHOTO O0OHAPYKEeHUSI POOETIOB B MPOIIEIIIEM MaTepurare.

4. B nporuecce U3y4eHHs HOBOTO MaTepuasia BHUMaHHE YYSHUKOB OOpariaeTcs
Ha HanboJiee CIIOKHBIE pa3eibl n3ydaemMon TemMbl. Heooxoammo dare oOpamarbes K
HAM C BONPOCaMH, BBICHSIONIMMU  IOHMMaHHE Y4eOHOro  Marepualna,
CTUMYJIMPOBATH BOMPOCHI MPY 3aTPYAHCHHUSIX B YCBOSHUH HOBOTO MaTeprara.

COLAEPXAHUE YYEBHOI'O IIPEAMETA «®PU3UKA»

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY’KAIOLIEro Mupa

dusuka — Hayka o npupoze. SInenus npupoxasl (MCL). dusnueckue sBneHUS:
MeXaHUYeCKHe, TEIIOBbIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenUUMHBL. M3MmepeHue GuU3NYECKUX BeNUYMH. Dusuueckue
npubopwi®. Ilozpewnocms usmepenuti. MexIyHapoaHas CUCTEMA €IMHMII.

Kak ¢u3uka u qpyrue ecTeCTBEHHbIC HAYKH H3ydaloT pupony. Ecmecmeento-
HAYuHblli Memoo NO3HAHUA: HabnoOeHue, NOCMAHOBKA HAYYHO20 B80NpoCd,
8bIOBUIICEHUE — 2UNOMe3, JKCHEpUMEHm HO NpogepKe 2unomes, O00bACHeHUe
Hab0aemoezo aenenus. Onucanue huzu4ecKux A61eHUl ¢ NOMOUbIO MOOeel.

[IpeameT u MeTOBI PUBKKH.

Hemoncmpayuu®

1.  MexaHuUYeCKHE, TEIUIOBLIE, OJJIEKTPUYECKUE, MATHUTHBIE, CBETOBLIE
SBIICHHSL.

2.  @usuueckue MpuOOPHI ¥ MPOLELYPA IPAMBIX H3MEPEHHUN aHAIOIOBBIM U

1M (ppoBEIM TPUOOPOM.

1 MC — ameMeHTEI cofepskaHus, BKIIOYAIONINE MEXKIIPEIMETHEIE CBSI3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEMaTHIECKOM IUTAHUPOBAHUH.

2 371ech U nanee KypcuBOM 0603HAYEHBI TEMbI, H3y4EHHE KOTOPLIX IPOBOAUTCS B 03HAKOMHUTENLHOM IUlaHe. Ilegaror
CaMOCTOSITENIEHO OTIpesieNnseT 00beM M3ydaeMoro MaTepHraa.

3 Bee Jlemonctpauuu u JJabopaTopHble paboThl, PeICTABICHHBIE B COAEPKAHMH, JIOITYCKAETCs (MOKHO) IPOBOIUTE,
HCTOJNIb3YS MH(OPMAIIMOHHBIE U 3JIEKTPOHHBIE TEXHOIOTHH (ITU(POBBIE 00pa30BaTeIbHBIC PECYPCHI).
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Jlabopamopnsie padbomoul u onvimol

1.0OnpenienieHrie  1EHBI JICTICHUS] HW3MEPUTEIBLHOTO Tmpubdopa (UCIOJb3ys
TEXHOJOTUUYECKYIO KapTy SKCIEPUMEHTA).

2. 3mepenne paccTosHUM.

3. sMepenne 00bEMa KUJIKOCTH U TBEPAOTO TeIa

4. Onpedenenue pazmepos Maivix meil.

5. H3mepenuwe TtemmepaTypbl MpU MOMOLIM KUIKOCTHOIO TEPMOMETpA H
JaTYuKa TeMIepaTyphl.

6. IIpogeodenue ucciedosanus no nposepke cunomesvl. OANbHOCHb NONEMA
wapuxa, nyweHHo2o 2OpU30HmMalbHo, mem 0ovule, Yem Dobule 8blcoma NYcKd.

Paznen 2. IlepBoHayasibHbIe CBeIeHNUSI 0 CTPOCHNH BellecTBA

CtpoeHme BemIeCTBA: aTOMbl M MOJICKYJBI, ux pasmepvl. Onvimol,
OoKka3zvlearowue OUCKpemHoe CImpoeHue eujecmaa.

JIBmwkenne 4dactui BemectBa. CBs3b CKOPOCTH JIBMOKCHHMS YaCTHI[ C
TeMmriepaTypoii. bpoyHoBckoe mBwkenue, muddysus. Bzaumoodeiicmeue wacmuy
sewecmea. NPUMANCeHue u OMmmaiKueaHue.

ArperaTHbIE COCTOSIHHSI BEIIECTBA: CMPOEHUe 2A308, HCUOKOCHeEU U MBEPObIX
(kpucmannuueckux) men. Bzaumocesazv medxcdy ceolicmeamu eewjecms 6 pPa3HblX
azpe2amHvlx COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. Ocobennocmu
azpe2amHvlx COCMOSHUL 80O0bL.

HMemoncmpayuu*

1. HaGnrogenre OpOyHOBCKOTO JIBUKEHHUS.

2. Habmonenue nuddysun.

3. Habnwoenue  aenenuil, 00BACHAIOWUXCS npUMANCEHUEM unu
OMMAIKUBAHUEM HACTNUY 8eUjeCMEd.

Jlabopamopnsie padbomosl u onvimol

1. Ouyenxa oOuamempa amoma memooom psido8 (C UCHOIb30BAHUEM
gomoepaguii).

2. OmpIThI IO HAOJIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnpIThl 10 OOHAPYKEHUIO JCHCTBHS CHJI MOJICKYJISIPHOTO MPHUTSIKEHUS
(2/1eKMpOHHAA 0eMOHCMPAUUSL).

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl

MexaHnnyeckoe JABWXKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUYKCHUE.
Ckopoctb. Cpeousisi cxopocmv npu HepasHomepHom Osudicenuu. Pacdér mytu u
BPEMEHHU JIBUKCHUSL.

SBnenue wuHepuuu. 3akoH uHepyuu. Bzaumooeticmeue men Kaxk npuduHa
uUsMeHeHusi ckopocmu Oeudicenusi meil. Macca kak mepa uHepmHOCMU menq.
[InotHOCTh BemiectBa. (6536 NIOMHOCMU C KOAUYECMBOM MOJNEKYl 8 eOuHuye
00véma sewecmaa.

4 37ech U Janee IPUBOAUTCA PACILMPEHHbII IepeyeHb 1a60PaTOPHBIX PAOOT M OMBITOB, U3 KOTOPOTO YUUTENb AEIaeT
BBIOOD TIO CBOEMY YCMOTPEHHIO.



Cuna Kak XapakTepucTuKa B3auMoneuctBus ten. Cura ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowpro ounamomempa. SIBIeHUE TATOTCHUS U CHUJIA
Tsokectd. Cuna msocecmu na opyeux nianemax (MC). Bec tema. HeBecoMoCTb.
CnoxeHue cuJjl, HapaBJIEHHBIX MO OAHOUN npsmoil. PaBHoaeicTByromas cui. Cura
mpeHus. Tpenue ckoavbocenus u mpenue nokos. 1penue 6 npupooe u mexuuxe (MC).

Jemoncmpayuu®
HaGnronenne MexaHM4ecKoro IBMKCHHS Tela.

N3mepenre cKkopoCTH MPSIMOJIMHEUHOTO JBUKEHUS.
HalGnronenue ssBneHus HHEPITUH.

Habmronenune n3sMeHeHusi CKOpOCTH MPU B3aUMOJICUCTBUU TeJl.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TETL.

CrioxeHune cuil, HallpaBJICHHBIX 10 OJHOU MPSAMOM.

ﬂaﬁopamopubw pabomul u onvimol

1. Onpenenenve  CKOpPOCTH  PAaBHOMEPHOrO  JBUXKEHHUS  (IIapuKa
B KUJKOCTH, MOJEIH DJICKTPUUYECKOTO AaBTOMOOWJIS M T.1.) (21eKmpoHHAA
0eMOHCmpayusi).

ok wnE

2. OmnpeneneHne cpeaHe CKOPOCTH CKOJIbKEHUsI OpycKa WIM IapuKa I0
HAKJIOHHOM IUIOCKOCTH.

3. OmnpexeieHre MIOTHOCTH TBEPAOIO TeNA.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsDKeHHs (AedopMaiiun)
NPY>KUHBI OT IPUIOKEHHOU CHJIBI.

5. OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT

Beca Tejla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEN U ra3oB

Hasnenue. Cnocodvl ymenvuienus u ygeiuueHus oasnenus. Jlagnenue 2asa.
3aseucumocms Oaenenus 2aza om o00véma, memnepamypul. llepedaua Oasenenus
MmeépobiMu menamu, dcuokocmamu u eazamu. 3axown Illackans. Ilneemamuueckue
Mawunbl. 3aBUCUMOCTD JTaBJICHUS JKUJIKOCTH OT riyOuHbl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emmm u armochepHoe maBieHuUe. [Ipuyunvl cyujecmeosanus
6030ywiHoti obonouxku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo
oasnenus. 3a8ucumMocms ammocghepHo20 0asleHus Om 8blCOMbl HAO YPOBHEM MODA.
Ilpubopwi ons usmepenus ammocgeprno2o dasneHusl.

eticmeue osrcuokocmu u eaza Ha nocpyxicéHHoe 8 Hux meno. BpITankuBaromas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTb JaBJICHUS ra3a OT TeMIEepaTyphl.

Ilepenaya naBineHuUst )KUIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/ibl.

I'mapaBnnueckuil mpecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABJICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOLIEH CUJIbI OT OOBEMA MOrPYXKEHHOW YacTH
TeJa U MIIOTHOCTH KUIKOCTH.

ok wnE



7. PaBeHCTBO BRITAIKMBAOIIEN CUJIBI BECY BBITECHEHHON KUJIKOCTH.

8. VYcioBue naBaHus TEI: IUIABAaHUE WJIU IOIPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOLIEHUS MJIOTHOCTEHN Tesa U KUAKOCTH.

Jlabopamopnvie pabomol u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTrpyKEHHOM
B JKMJKOCTb YaCTH TeJIa.

2. OnpeneneHve BBITAJIKUBAIOIICH CUJIbI, JEHCTBYIOIIEH Ha TEJo,
MOrPY>KEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI, JIEMCTBYIOLICH Ha
TEJIO B KUJKOCTH, OT MACChl TeNa.

4. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHUJIBI,

JEHCTBYIOIIEH Ha TEJO B KHUJIKOCTH, OT 00bEéMa MOrpyXKEHHOM B KUIKOCTh YaCTH
TeJIa M OT INTIOTHOCTH >KUJIKOCTH.

5. KoncTpyupoBanue  apeoMerpa WM  KOHCTPYUPOBAHUE  JIOJKH
1 OIpeJIeNICHUE €€ rpy30I0IbEMHOCTH.

Paznen 5. Pa6ora 1 MOIIHOCTDH. DHEPrust

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJOK, HAKJIOHHAsA IUIOCKOCTh. [lpasuno
pasnogecus puviuaza. llpumenenue npasuna pasrosecusi pviuaea K O10Ky. «3010moe
npasuno» mexanuxu. KIIJI npocteix MexaHu3moB. IIpocTeie MexaHu3Mbl B OBITY H
TEXHUKE.

Mexannueckass dHeprus. Kuumemuueckas u NOMEHYUANbHAS  IHEPIUSL.
IIpespawerue 00020 6UOa Mexanuweckou 3Hepauu 6 Opy2ou. 3aKOH COXpaHEHUs
SHEPIUU B MEXAHUKE.

Hemoncmpauuu

1. [IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimot*

1. Omnpenenenre pabOTHI CUJIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tea
M0 TOPU3OHTAIIBHON TOBEPXHOCTH.

2. HccenenoBanue ycioBHl paBHOBECHS pblyara.

3. N3mepenue KII/ HAKJIOHHOMN TUIOCKOCTH (21eKkmponnasn
demoncmpayusi).

4. N3yyeHne 3aKk0Ha COXpPaHEHUSI MEXAHWUYECKOW DHEPruu (271eKmpOHHAA
demoncmpayusi).

8 KUIIACC

Pa3znen 6. TenioBbie siBJIEeHUS

OcHo6Hble  NONONCEHUsT  MONEKYIAPHO-KUHEMUUEeCKOU meopuu  CmpoeHus
seuecmea. Macca u pazmepvt amomog u monexyis. Onvimosl, noomeepaicoaroujue
OCHOBHbIE NONOHCEHUSL MOTEKYTAPHO-KUHEMUYEeCKOU Mmeopull.

Mopaenn TBEPAOTO, KHUIAKOIO M Tra3000pa3HOr0 COCTOSHHH BeIIECTBa.
Kpucmannuueckue u amopgnvie mena. ObwvscHenue ceolicme 2a3os, dcuokocmeu u
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MEEPOLIX Mmell HA OCHOBE NONONCEHUU MOJEKYIAPHO-KUHEMUYECKOU Meopull.
CmauuBaHue u KanuuiapHle aeienus. 1ennosoe pacuiupenue u cocamue.

Temneparypa. Cea3b memnepamypvl cO CKOPOCHIbIO MENI08020 OBUNCEHUS]
yacmuy.

BuyTtpennsist  sHeprus. Cnocobvl — usmMeHeHus — 6HYMPEHHEU  dHepIUl.
mennonepeoada u cosepuieHue pabomul. Buowi menjionepeoadu:
Menjionpo8OOHOCMb, KOHBEKYUS, U3TIyYeHUe.

KommuectBo TemnoTsl. Yoenvnas mennoémkocms sewecmsa. Tennoobmen u
menJiogoe pasHosecue. YpagneHue meniogozo banauca.

lInasnenue u omeepoesanue KpUCmMAaiIUuecKux eeuwyecms. YoenoHas menioma
nnaenenus. Ilapoobpaszoeanue u ronoeuncayua. Hcenapenue (MC). Kunenue.
Yoenvuas mennoma napoobpasosanus. 3asucumocms memnepamypvl KUneHus om
ammocgepnozo oasnenus. Baaxcnocms 8030yxa.

DHeprus TOIUBA. YoenbHas menioma c2o0panusi.

Ipunyunvr pabomer mennosvix osucameneu. KIIJ] mennogozo oOgueamerns.
Tennogvie dsucamenu u sauuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespawerus dnepeuu 6 menniosvix npoyeccax (MC).

Jemoncmpayuu

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUSI.

2. Habmonenue nuddysun.

3. HaGmronenue siBneHnii cMauMBaHUS U KaMWUISIPHBIX SIBJICHUH.

4. HalGnronenue TemioBoro paciumpeHus Ted.

5. N3menenne naBieHUs raza Mpu U3MEHEHWH 00bEMa M HarpeBaHUM WIIH
OXJIQXKICHUH.

6. [TpaBuna n3MepeHus TeMITepaTyphl.

1. Bunbl Tenonepegaun.

8. OxuaxkeHue mpyu COBEpIICHUU PaOOTHI.

Q. HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMHU CHJIAMHU.

10. CpaBHeHHE TETIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.

11. HaOmroaeHue KUNEHUS.

12. HaGmroneHue mocTOSHCTBA TEMITEpaTyphl TIPU TIJIABJICHUH.
13. Mopenu TEeIIOBBIX ABUTATENEH.

Jlabopamopnwvie pabomul u onvimol

1. OnpITH MO OOHAPYIKEHHUIO JCHCTBUS CHJI MOJIEKYJISPHOTO IPHUTSKESHUS
(2/1eKmpoHHaAA 0eMOHCMPaUsL).

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIM caxapa.

3. OnpITH 110 HAONIOJECHUIO TEIUIOBOT'O PACIIUPEHUS Ta30B, KHIAKOCTEH H
TBEPABIX TEII.

4, Ornpenenenye qaBjIeHUS BO3yXa B OTOHE IIITPHILA.

5. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUSI BO3JlyXa OT €ro
00bEMa M HAarpeBaHUS WA OXJIAKICHHS.

6. Ilposepka cunome3svl MUHENUHOU 3aA6UCUMOCTU OJIUHBL CMOJIOUKA

HCUOKOCMU 8 MEePMOMeMPpUIecKol mpyoke om memnepamypbi.
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7. HaOntonenue wu3MeHEHWs] BHYTPEHHEM SHEPruu Telna B pPeE3yJsbTare
TeIuIonepeau U padboThl BHEIIHUX CHJL.

8. UccnenoBanue siBieHUs] TEIIOOOMEHA MPU CMENIMBAHUM XOJOJHOW M
ropsituyer BOJBI.
9. Onpedenenue Koauuecmea meniomsl, HOAYYEHHO2O0 B000U Npu

MmenniooOMeHe ¢ Haz2pemvblM MemalIudyecKumM YUiuHOPOM.
10. MUccnenoBanue mpoiiecca ucrapeHusl.
11. OmnpeneneHre OTHOCUTENBbHON BIAKHOCTH BO3yXa.
12.  Onpeoenenue yoenvhoii meniomol niasieHus ibod.

Paznen 7. JiiekTpuuecKkue 1 MATHUTHBIE SIBJICHUS

Inexmpuszayusi men. JIBa poaa 3JIEKTPUYECKHX 3apsaoB. BzaumopeincrBue
3apsHKEHHBIX TEJL.

Onektpudeckoe mnone. [lpunyun cynepno3uyuu 3s1eKmpuyeckux noaet (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snekmpuyeckux 3aps008. InemMeHmapHviti 31eKmpuveckull 3apsio.
Cmpoenue  amoma. 1IpoOBOIHMKM W  AUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia.

DIIEKTPUYECKU TOK. Ycrnosusi cywecmeoganusi 21eKmpuyeckozco moka.
NcTouHuKN TMOCTOSSHHOTO ToOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 ToKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DIeKmpuiecKull mox 8 HCUOKOCHsX U 2a3ax.

PaGota u MOIIHOCTH JJNEKTpUYECKOro ToKa. 3akon [[coyna—/lenya.
Onexmpuueckue yenu u nompebumenu INEKMPUYECKOU dHepauu 6 Obimy.
Onektpuueckas uenb. Cuila Toka. DIeKTpuueckoe HampspkeHue. ColnpoTHBIICHHE
MPOBOAHUKA. YOenvHoe conpomusnenue seujecmea. 3akoH OMa 1Jisl ydacTKa IIelu.
[TocnenoBarenbHOE W MapajUIeIbHOE COEAMHEHUE MPOBOJHUKOB. Kopomkoe
3amblKaHue.

[TocTossHHBIE MarHUTHI. B3auMOAENCTBUE TOCTOAHHBIX MAarHUTOB. Macrhummuoe
none. Maenumuoe none 3emnu u e2o 3Hauenue O ocuznu Ha 3emne. Onvim
IOpcmeda. Macnummuoe none snekmpuieckozo moka. llpumenenue s31ekmpomazHumos
6 mexuuxe. [lelicmeue MACHUMHO20 NOJL HA  NPOBOOHUK C  MOKOM.
Dnexmpodsueamenb HOCMOAHHO20 MoKa. Hcnonvsosanue 3nexmpodsucameneii 8
MEeXHUYeCKUx YCmpoucmeax u Ha mpancnopme.

Onvimol Dapades. Aenenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.

Anexmpozenepamop. Cnocobwi NOJyYeHUs. NEKMPUYECKOU SHep2UlUL.
DNEKTPOCTAHITNHN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu

1. DIIEeKTpU3aLUS TEIL.

2. JIBa poJ1a 3JIEKTPUUYECKUX 3apsSA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.

3. YCTpONCTBO U IEMCTBUE IIEKTPOCKOIIA.

4. DIEKTpOCTaTUYECKAS] MHAYKIIHUS.

S. 3aKOH COXpAHEHUS AIEKTPUUECKUX 3apsI0B.

6. [IpoBOAHUKY U JUATIEKTPUKHU.

1. MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO I1OJIA.
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8. W cTouHrKY TOCTOSTHHOTO TOKA.

Q. JlencTBUS NEKTPUUECKOrO TOKA.

10. DnexkTpuyYecKuil TOK B KUIKOCTH.

11. T'a30BbIil pa3ps.

12. U3mepeHue cUIibl TOKA aMIIEPMETPOM.

13. U3mepenHue 3MEeKTPUYECKOTO HAMIPSHKEHUS BOIBTMETPOM.

14. PeocraT u Mara3uH CONPOTHUBJICHUM.

15. BsauMmogelicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOXXHOCTH pa3/IeJICHUS TTOJIFOCOB MarHUTAa.

17. MonenupoBaHre MarHUTHBIX MMOJIEH TOCTOSTHHBIX MAarHUTOB.

18.  OmeIT Dpcrena.

19. MarnuTHoe€ noje Toka. DIeKTPOMAarHuT.

20. JleiicTBHe MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

21.  DneKkTpoaBUTATENh MOCTOSHHOTO TOKA.

22. MHUccnenoBaHue sIBIEHUS 3IEKTPOMArHUTHON MHAYKIIMH.

23.  OmbiTer Dapagest.

24. 3aBUCHMOCTb HAINpAaBICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HUKHOBEHHUSI.

25.  DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnsie padbomosl u onvimol

1. OnbITBl O HAONIOMACHHWIO DJIEKTPU3ANMKM Tel HWHAYKIWEeH U TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanne NEUCTBUS DIIEKTPUUYECKOTO IO HA MPOBOJAHUKH U
JTUDJICKTPUKH.

3. COopka u npoBepka pabOThI ANEKTPUIECKON 1IETH MOCTOSIHHOTO TOKA.

4. W3mepenue u peryaupoBaHue CHIIbI TOKA.

S. N3mepenne u peryampoBaHie HAMPSKEHUS.

6.  HUccneoosanue 3agucumocmu cuivl moxa, udyuje2o uepes pesucmop, om
CONPOMUBNEHUS Pe3UCTNOPA U HANPANCEHUS HA PE3UCTODe.

7. Onvimul, oemMoHcmpupyrouwue  3a8UCUMOCHIb 9NEeKMpU4ecKo20
CONpomueneHuss NPOGOOHUKA OM €20 OAUHbIL, NIOWA0U NONEPeYHO20 CeYeHus U
mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPAXCEHUU NPU NOCLE008aMenrbHOM
COCOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa mnpasuna 0na cunvl moxa npu NAaApaiieibHOM COeOUHeHUU
Ppe3ucmopos.

10. Omnpenenennie pabOTHI IEKTPUUECKOTO TOKA, UYIIIETO YEePE3 PEIUCTOP.

11. OnmnpeneneHue MOIIHOCTA DJJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12.  WccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, MJIYIIETO 4epe3 JaMIIOUuKy, OT
HANPSKECHUS HA HEM.

13.  Onpeoenenue KII/[ nacpesamensi.

14. VccnepoBaHre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSIHHBIX MAarHUTOB.
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15. MN3yuenume MarHWUTHOTO TIOJSI TIOCTOSSHHBIX MArHATOB TIpU  HX
00BEIMHCHUH U pPa3JICJICHUH.

16. HccnenoBaHue NEWCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnpITel, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA
KaTYIIK{ C TOKOM U MarHuTa OT CHJIbI TOKA M HAIlPaBJICHUs TOKA B KaTYIIIKE.

18. U3yuenue neiCTBUS MarHUTHOTO TIOJISI HA TPOBOTHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomol 31eKmpoosucamens.

20. Uszmepenne KIIJ[ anexkTpoaBuraTebHON YCTaHOBKH.

21. OmneITBl TO HKCCIECAOBAHUIO SIBJICHUS DSJICKTPOMATHUTHOW WHIYKITUH:
HcClieIOBaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS WHYKIIMOHHOTO TOKa.

9 KJIACC

Pa3znes 8. Mexanuveckue siBJICHUSA

Mexannueckoe aBuwxkeHune. MarepuanbHas Touka. Cucrema  OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOTO JBWXKEHUS. PaBHOMEpHOE MpPSMOJIUHENHOE
nBuxenue. Hepasnomepnoe npamonuneiinoe ogudcenue. CpeaHsiss u MeHOBEHHAs
CKOPOCMb mena npu HepagHOMEPHOM OBUINCEHUU.

VYckopenue. PagHnoyckopenHoe npamonuHetinoe oOsudiceHue. (CB0oOOIHOE
nagenue. Onvimul I anunes.

Jluneunas u yenoeas ckopocmu. Llenmpocmpemumenvroe yckopeHnue.

[lepBbiii 3ak0H HproTona. Bropoii 3akoH Herotona. Tperuit 3akoH HproToHa.
Ipunyun cynepno3suyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOJbHICeHUs, CUld
MpeHus NOKosl, Opyaue Uuobl MpeHUsl.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TSATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nanenus. [euowcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepualibHOM TOUKU. Abconromuo meépooe meno. Pasnosecue
MeEpPO020 mena ¢ 3aKpeniéHHou ocbio 8paujeruss. MoOMeHT cuitbl. Llenmp msascecmu.

Nmnynec tena. Mzmenenue umnynvca. Mmnynoc cunvl. 3aKOH COXpaHEHUS
ummnyJibca. Peaktusnoe asuxkenue (MC).

Mexannueckass pabora u MomHOcTh. PabGora cunm Tsxkectu, ynmpyeocmu,
mpenus. Ceazv snepeuu u pabomsi. lloTeHIMaIbHASL SHEPTUS TeJla, MOJAHITOrO Haj
IIOBEPXHOCTBIO 3eMIM. [lomenyuanvras suepaus cocamou npyaicunsvl. Knunernueckas
sHeprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHMYECKOH

SHEPIUH.

Hemoncmpauuu

1. Habmronenne MeXaHHMYEeCKOTro JABMKEHHUS Tejla OTHOCHUTEIBHO Pa3HbBIX
TEJN OTCYETA.

2. CpaBHEeHUE MyTE€W M TPACKTOPUM ABMIKEHHUS OJHOIO M TOTO XK€ TeJa
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

3. N3MepeHne ckopoCTH U YCKOPEHHUS TPSIMOTMHENHOTO IBUKEHUS.

4, UccnenoBanne npu3HaKoB PpaBHOYCKOPEHHOTO JIBHYKCHUSL.
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S. Habnronenue nBuXeHUs Tella o OKPYKHOCTH.

6. Halnronenne MexaHWYECKUX SBJICHUN, TMPOUCXOJSIIUX B CHCTEME
orcué€ra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIIBHO
KaOuHeTa PU3nKH.

1. 3aBHUCUMOCTh YCKOPEHMS TeJla OT MAacChl Tejla U ACHUCTBYIOIIECH HAa HETO
CHUIBI.

8. HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIL.

9. N3meHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaua umiysbca Ipu B3aUMOACUCTBUU TEIL.

11. IIpeoOpa3zoBaHus SHEPTUU NPU B3aUMOICHUCTBUU TEIL.

12.  CoxpaneHHe UMITyJIbCa IPU HEYIPYTrOM B3aWMO/ICHCTBUU.

13. Coxpanenue uMmIyJibca Ipyu aOCOJIOTHO YIPYyTroM B3aUMOJIEHCTBUU.

14. HaOGmroneHue peakTUBHOIO JBUKEHUS.

15. CoxpaHeHne MEXaHMUECKOW YHEPTUHU TIPU CBOOOTHOM I1aJICHHUU.

16. CoxpaHeHne MEXaHWYECKOM »HHEPruM MpU JBUKEHUU Tella IOA
JNEUCTBUEM TPy KUHBI.

Jlabopamopnvie pabomul u onvimol

1. Koncmpyuposanue mpaxma 0ons paszeona u oanvheuuie2o pagHoOMepHO20
OBUIICEHUS WLAPUKA UNU TNETIeHCKU.

2. OnpeneneHre CpeIHEN CKOPOCTH CKOJIBKEHUS OpycKa WU JIBUXKEHUS
[IaPUKA 10 HAKJIOHHOW IIOCKOCTH.

3. OnpeneneHrne yCKOpEHHsI Tela NPU PAaBHOYCKOPEHHOM JBHXKEHHUU IIO
HAKJIOHHOM IUIOCKOCTH.

4. Hccnenoanne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

S. Ilposepka eunomesvi: eciu npu pasHOYCKOPEHHOM O8UdCEHUU 6e3

HayaabHoU CKopocmu nymu  OMHOCAMCA  KdK pﬂd HeYemHubix yucean, mo
coomeemcmeyrouiue nPomMesNCYmKu 6pemeru 00UHAKOBYL.

6. HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHSI OT  CHJIbI
HOPMAaJIbHOI'O JJaBJICHHUS.

7. Omnpenenenne kodhuIIUEeHTa TPEHHUS CKOTBKCHHUSL.

8. Omnpenenenne KECTKOCTU IPYKUHBL.

9. Omnpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JBUKEHUU TEIa

10 TOPU30HTAIBHON MOBEPXHOCTH.

10. Omnpenenenne pabOThl CHIIBI  YIOPYrOCTH TMpU TNOABEME TIpy3a
C UCIOJIb30BAaHUEM HETIOJIBUX)KHOTO U MOIBUAKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHECHUS SHEPTHH.

Pa3znen 9. Mexannyeckue KoJieOaHUs ¥ BOJTHBI

KonebarensHoe aBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: TEpUo,
4acToTa, aMIUIATyna. Mamemamuueckuu u npyscunnviu masmuuxu. llpespawenue
SHepauU Npu KoiedamearbHOM OBUNCEHUU.

3aryxaroniue kojiebanus. BeiHyx/1eHHbIe KosieOanus. Pe3oHaHc.
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Mexannueckrue BOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJH. [IpodonvHblie u
nonepeunvle 80aHbL. [NUHA BOHbI U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80/IHbL 8 MBEPOOM meie, ceticmudeckue gonnvl (MC).

3ByK. I pomxocmo 38yka u evicoma moua. Ompadcenue 38yka. Mngpassyx u
VIbMPA38yK.

Hemoncmpauuu

1. HaOmronenne xoneOaHUN Tea MHOX JEHCTBHEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

2. HaGnronenue koneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. Habmronenue BeIHYXICHHBIX KOJIEOAaHUM U pe30HaHCA.

4, Pacnpoctpanenue npoI0iabHbIX U MONEPEYHbIX BOJIH.

5. Habmronenune 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHUYECKHI pEe30HAaHC.

Jlabopamopnsie pabomol u onvimol

1. Onpenenenyve YacTOThl M TepuoAa KoJIeOaHMM MaTeMaTHYeCKOTro
MasiTHHUKA.

2. Ornpenenenye 4acTOThl M NEepHOaa KOJIeOaHUN TMPYKMHHOTO MasiTHUKA
(3/1eKMpPOHHAA 0EMOHCMPAUUSL).

3. HccnenoBanne 3aBUCUMOCTH IlepuoAa KojacOaHWUH IOABEHIEHHOTO K
HUTHU TPy3a OT JJIMHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH TepuoAa KoOJIEOAHUN  MPY>KUHHOTO
MasiTHUKA OT MacChl I'py3a (2/1eKMPOHHAA 0EMOHCMPAUUL).

5. [IpoBepka HE3aBUCUMOCTH NEpUOIa KOJeOaHUM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaccChl rpysa.

6. OnpIThl, JIEMOHCTPUPYIOIIHUE 3aBUCHUMOCTh TEpUOJia  KoJIeOaHMI
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBL.

1. N3mepenne  yckopeHHMs  CBOOOJHOTO  TMaJCHUS  (2J1eKMpPOHHAA
demoncmpayusi).

Pa3znes 10. D1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

ONEeKTpOMarHUTHOE  MoJie.  OJEeKTpoMarHuTHele  BoJHBL.  Ceoiicmea
anekmpomacHumuslx  6oaH. Illkana snexmpomacnumuvlx 6oaH. Hcnonvzoeanue
INEeKMPOMASHUMHBIX 80IH 0I5l COMOBOU CBA3U.

OnexkrpomarHuTHas npupoga ceta. CKopocTh cBeTa. BoHOBBIE CBOMCTBa

CBeTA.

Hemoncmpauuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimor*

1. N3yueHnne CBOMCTB 3JICKTPOMATrHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO
tenedoHa.

Pasznen 11. CBeToBBIE IBJICHUSA
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JlyueBast Mmogens cBeta. icTtouHuku cBeta. [lpsamonunelnoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynvi. Otpaxenue cBera. [lnockoe 3epkano. 3aKow
ompascenus ceema.

[Ipenomnenue cBera. 3akoH TIpesoMiieHUs cBeta. [lonnoe 6Hympennee
ompaxcenue ceema. HMcnonvzoeanue NOIHO2O BHYMPEHHE20 OMPANCEHUS 8
ONMUYeCcKUx c8emoBooax.

Jlunza. Xonm unydeit B numH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). Iaz kax onmuueckas cucmema. bausopyxocmuv u
0a/IbHO30PKOCHb.

Pasznoowcenue 6enoco ceema 6 cnekmp. Onvimvl Hoiomona. Cnooscenue
CNEeKMpPAaIbHbIX YBEMO8.

Hemoncmpayuu
[IpsiMonuHetHOE pacpOCTpaHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonyyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOJI.

XoJ nydei B coOUparonieit JJnuH3e.

XoJ1 iy4el B pacCEenBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHuit ¢ TOMOIIBIO JINH3.

[Ipunuun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
0. Mopens rinasa.

1. PaznoxeHue 0en0ro cBeTa B CIEKT.

12. Tlomyuenue 6enoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie padbomosl u onvimol

RHBoOooo~NoOkwNE

1. Uccnenoanne 3aBUCUMOCTH yIJia OTPAXKEHUsI CBETOBOIO Jydya OT yria
naJIeHus.

2. N3ydeHune xapakTepucTUK U300pakeHus MpeIMeTa B INIOCKOM 3epKaJie.

3. UccnenoBanne 3aBUCUMOCTH yrila MHPEJIOMIICHHS CBETOBOIO Jyda OT
yIJla MaJICHUs1 Ha TPAHUIE «BO3IYX—CTEKIION.

4. [Tomydenue n300paxxeHnii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3BI.

S. Onpenenenve  (GOKYCHOTO  pPacCTOSIHUSL M ONTHYECKOM  CHJIBI
coOuparoneit TUH3bI (2J1eKMPOHHAA 0EMOHCMPAUUSL).

6. OmnpITHI IO Pa3lOKEHHIO OEeJoro CBeTa B CIHEKTP (2/1eKmpoHHaAsA
demoncmpayusi).

1. OnBITEI IO BOCHPUSITHIO IBETA MPEAMETOB MPH WX HAONIOACHUHU 4Yepe3

[[BETOBbIE (DUIIBTPHI.

Pasznen 12. KBaHTOBBIC sIBJICHHSA

Onvimol Pezepghopoa m nnaneTapHas Mojenb aroma. Moxaenb atoma bopa.
HUcnyckanue u noenowenue ceema amomom. Keanmul.

PannoaktuBHOCTE. Anvgha-, bema- u camma-uznyyernus. CTpOCHHE aTOMHOTO
aapa. Hyxnouwnas moodens amomnozo s0pa. Hzomonwi.  Paouoaxmugnbie
npespawenus. Ilepuoo nonypacnaoa amomHwix soep.
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SAnepHpie peakuu. 3aKOHBI COXPAaHEHUs 3apSIOBOTO M MacCOBOTO YHCEIL
Peaxyuu cunmesa u oenenus sioep. Ucmounuxu snepeuu Connya u 36€30 (MC).

SnepHas sHepreTuxa. /[leucmeus paouoaKmuGHuIX UMYYEHUU HA JHCUBbLE
opearusmul (MC).

Hemoncmpayuu

1. CrexTpbl U3Ty4YeHUS U MOTJIONICHUS.

2. CrexTpsl pa3Iu4HbIX Ta30B.

3. CnekTtp Bogopo/a.

4. HaGnronenue TpekoB B kamepe Bunbcona.

S. PaboTa cuérunka MOHU3UPYIOUTUX U3ITYUYEHUH.

6. Perucrpanus nzmydeHust MpUPOTHBIX MUHEPAIOB U MPOTyKTOB.

Jlabopamopnsie padbomut u onvimol

1.  Habniodenue cniowiHvlx u TUHEUYAmMbIX CHEKMPOS USTYUEHUS.

2. UccnenoBanne TPEKOB: U3MEPEHUE SHEPIMU YACTHUIBI 110 TOPMO3HOMY
iyt (1o ¢otorpadusm) (21eKkmponnas demoHcmpayus).

3. N3mepenne paanoakTUBHOTO (pOHA (271eKmpPOHHAA 0eMOHCmpauus).

IHoBTOpHTEILHO-00001IAXOIIM A MOAYIb

[ToBTOpHUTENHEHO-00001AIOIINI MOYJIb IIPEIHA3HAYEH JJIsl CUCTEMAaTU3aluu 1
0000I1IeHHs] MPEIMETHOTO COAEpPKAHUS U ONbITa JIEATEIbHOCTH, MPUOOPETEHHOIO
IIPU U3YYEHHUH BCETO Kypca (PU3NKH.

[Ipy u3yuyeHUM AAHHOTO MOJIYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JESTEeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTUKEHUE NPEIMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ysibTaroB  oOydeHus,  (Gopmupyercs
€CTECTBEHHO-Hay4YHasi I'PAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TIPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHSIMH OOBSICHATH (PU3MUecKue
SBJICHUS, TPUMEHSAS TIOJyYEHHBbIE 3HaHUSA, pelarb 3aJadyd, B TOM YHUCIE
KAueCTBEHHbBIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AESITEIBHOCTHBIN XapaKTep JaHHOIO pa3Jiesia peaan3yeTcs 3a
C4€T TOTO, YTO yUalluecs BBINOJIHAIOT 3aJJaHus1, B KOTOPBIX UM IPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHWM pacrno3HaBaThb W HAy4YHO OOBSACHATH
¢u3nueckue BICHUS B OKPY’KAIOLIEH IPUPOIE U TIOBCETHEBHON KU3HU;

" JCHOJIb30BATh MO/ PYKOBOJCTBOM II€1arora Hay4yHbl€ METO/bl UCCIIEI0OBAaHUS
¢usznueckux sBIEHUN, B TOM 4YHUCJIE /s MPOBEPKH THUIOTE3 U MOJy4YEHUs
TEOPETUYECKUX BBIBOJIOB;

* OOBSACHATH C ONOPOM HAa NUIAAKTUYECKHI MaTepHall Mociie OOCYKIEHHUS C
[IEIaroroM Hay4yHble OCHOBBI HamOojee BaXXKHBIX JOCTUKEHMHA COBPEMEHHBIX
TEXHOJIOTU, HampuMep, MPAaKTUYECKOTO HCIOIb30BaHUS PA3IUYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA INPEBPAILECHHUSI U COXPAHEHHUS BCEX W3BECTHBIX BHJIOB
SHEPrHUHU.

Kaxnmas w3 TeM pgaHHOro pasjena BKJIOYAeT SKCHEPUMEHTAIbHOE
UcclleJoBaHUE OO0OOIIAIOIIEr0 XapakTepa Ha YCMOTPEHHE IeAarora U Ipu €ro
nomouy. Pas3nen 3aBepliaeTcsi MPOBENEHUEM JUArHOCTUYECKOW M OLEHOYHOU
paboThI 32 KypC OCHOBHOM IIKOJIBI.

18



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O IIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUN A

B nenom pesynbrarhl ocBoeHus odyuaromumucs ¢ 3I1P yuebHoro mpenmera
«Dusuka» MOIDKHBI COBMAAaTh ¢ pesyibTatamu denepanbHol paboueit mporpaMMel
OCHOBHOT'O O0IIIET0 00pa3oBaHMUs.

Haubonee 3HaUMMBbIMU SIBIISIFOTCS

JIMUYHOCTHBIE PE3YJIBTATDI:

B pesynbrare uzyuenus Gusmku Ha ypOBHE OCHOBHOTO 001IIeT0 00pa3oBaHUs y
oOyuatomerocst ¢ 3I1P 6ynyt chopMupoBansl clieyromue JHYHOCTHBIE PE3yJIbTaThl
B YaCTH:

1) maTpuoTHYECKOro BOCIIUTAHHUSL:

IPOSIBJIICHHE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHICKOM
(bu3nYeCcKOil HAYKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) rpakJaHCKOTO U TyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKIEHHH OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN
busuKy;

OCO3HaHUE BAXHOCTH MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
Y4EHOTO;

3) 3CTETUUYECKOTr0 BOCIIUTAHUS:

BOCIIPHUSITHE 3CTETUYECKUX KAYECTB (PU3UUYECKOW HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTU HAy4YHOTO TO3HAHMUSL:

OCO3HaHUE UEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAaHUS MHpPA, OCHOBBI DPa3BUTHS TEXHOJIOTMM, BAXXHEWIIEH COCTAaBISAIOIIECH
KYJbTYpHI;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEeATENbHOCTH;

5) dopmupoBaHUs KYJIbTYPbI 310POBbSI K SMOLMOHAIBHOTO OJIaronoIydus:

OCO3HaHME IIEHHOCTH 0Oe3omacHoro oOpa3a JKH3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTHU MPaBUII 0€30M1aCHOTO MOBEJIEHUS Ha TPAHCIIOPTE,
Ha JI0OpOrax, ¢ 3J€KTPUUECKUM U TEIUIOBBIM 000PY/I0BAaHUEM B IOMAIIHUX yCIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedaeKcHuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY
M TAKOr'o e MpaBa y Jpyroro 4eJoBeKa;

6) TPyA0BOTO BOCIIUTAHMUSL:

7) aKTUBHOE y4YacTHE B PEIICHUH NPaKTUYECKUX 3anad (B paMKax CEeMbH,
o0pa3oBaTeNbHON  OpraHu3allid,  HACEJIEHHOro  MYHKTa, POAHOrO  Kpas)
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TEXHOJOTUYECKON M COIMAIbHOM HAIMpaBJICHHOCTHU, TPEOYIOIIMX B TOM YHCIE U
bU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuil, CBI3aHHbBIX C (U3UKOM;

8) PKOJIOTUYECKOTO0 BOCIIUTAHUS:

OpHMEHTAIlMsI Ha TpUMEHEHHE (U3UYECKUX 3HAHUM JIS pEIICHHUs 3aJad B
00JIaCTH OKPYXKAIOIIEH Cpebl, TUIAHUPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOKHBIX
IOCJICICTBUN ISl OKPYKAIOIIEH CPEbI;

OCO3HAaHHME TJOOAIBHOTO XapakTepa 3KOJIOTUYECKUX MNpoOjeM U MyTed ux
pelieHus;

9) amanTany K U3MEHSIIOIUMCS YCIIOBUSIM COIMAIBLHON U IPUPOTHON CPEIbI:

NOTPeOHOCTh BO B3aWMOJCHCTBUU TIPU BBIOJIHCHUH WCCJICIOBAHUNA W
IPOEKTOB (PU3UUYECKON HANIPABICHHOCTU, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHX;

MOBBIIIIEHUE  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4epe3  MPaKTHYECKYIO
NESATENbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHciie (HOPMYITUPOBATH
UJICH, TIOHSITHSI, THTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

Ooco3HaHue Ne(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
busuky;

IJTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETECHUHN HOBBIX (DM3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3UUECKUX 3HAHUIA;

OIIEHKa CBOMX JIEUCTBUM C YYETOM BIHMSHUSA Ha OKPYXAIOIIYyI Cpeny,
BO3MO>KHBIX TJ100aJIbHBIX MOCJIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATBI

Osnaoenue yHuGepCanbHbIMU YUEOHBIMU NOZHABAMESIbHOIMU OCUCIMGUAMU:

1) 6a30BBIC JIOTUUYECKUE ICHCTBUS:

BBISBJISITH U XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKU 0OBEKTOB (SIBJIICHHM );

YCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(PHUKAIIMK, OCHOBAHUS IS
00001IEeHNS U CPAaBHEHHUS;

BBISBJISITh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B paccMaTpHUBacMbIX (akTax,
JTAHHBIX U HAOJFOICHUSIX, OTHOCAIIUXCS K (DU3UICCKUM SBIICHUSM;

BBISBIISITh ITPUUMHHO-CIICICTBEHHBIC CBS3W TIPH  HM3YYCHUHU (PU3MUSCKUX
SIBJICHMH W TIPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJB30BAHHEM JEAYKTHUBHBIX H
WHIyKTUBHBIX YMO3AKITIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3HUECKUX
BEJIMYHMH, TP HEOOXOIMMOCTH I10JT PYKOBOACTBOM YUHUTEIS;

BBIOMpATh croco0 pemieHus ydyeOHOU (u3nueckoil 3agaund (CpaBHEHUE
HECKOJIPKUX BapHaHTOB pelIeHHs, BBIOOp Hambojee MOAXOMAIMIET0 C YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB) MO PYKOBOJACTBOM yUHUTEIS.

2) 6a30BbIE€ HCCIIEIOBATEIBLCKUE ICUCTBHUS:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTh 10 IUJIaHy OIBIT, HECIOXHBIM (U3MYECKUH DKCIIEPUMEHT,
HeOOIBIIIOE HCCle0OBaHUuE (PU3NYECKOro SBIICHHUSA, IPH HEOOXOIUMOCTH O]
PYKOBOJICTBOM YUHUTEIIS;
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dbopmynupoBath OOOOIIEHUST W BBIBOABI IO peE3yJbTaTaM MPOBEAEHHOIO
HaOJIIOCHUS, OIIbITa, UCCIICIOBAHUS C OTIOPOM HA IJIaH/aJITOPUTM.

3) pabota c uHhopMaIUei:

NPUMEHSATh PA3IMYHBIE METOJbl, HHCTPYMEHTHI W 3alpoChl MpPU TIOUCKE H
otOope mH(pOpMAIMU WU JTaHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (u3nuecKon
3a/1a4u, MPU HEOOXOIUMOCTH MOJT PYKOBOACTBOM YUUTENS;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh UH(MOPMAIINIO PA3TMYHBIX BUOB U (HOpM
MpEeICTABIICHHUS;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHMaNBbHYIO  (QopMy  MpeacTaBiICHUS
HHpOpMAIlUU U WUTIOCTPUPOBATh pEIIaeMbIe 3aJa4d HECIO0KHBIMH CXEMaMH,
IuarpaMMaMu, THOU TpaduKoil U UX KOMOMHAITUSIMU, TTO/T PyKOBOJACTBOM YUHTEIIS.

Osnadenue YHUBEPCAbHBIMU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

1) obmmieHue:

B X0JIe 00CYXJIeHUsI y4eOHOro MaTepuaiia, pe3yJibTaToB JadopaToOpHbIX padoT
¥ TIPOCKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKITaeMOW TE€Mbl M BBICKA3hIBATH
UJICU, HalleJICHHbIE Ha peIIeHWEe 3aJayd W MOJep’KaHue OJiarokeaaTebHOCTU
OOIIICHUS,

COTIOCTABIIATh CBOM CYXICHHUS C CYXXICHUSMU JIPYTUX YYACTHUKOB JUAJIOra,
OoOHapy>KMBaTh Pa3IUYUeE U CXOJICTBO MO3UIIUHI;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABISATh PE3YyJbTaThl BBIMOJHEHHOTO (PU3WYECKOTrO OIbITa
(PKCIIepUMEHTA, UCCIIEA0OBAHUS, IPOCKTA).

2) coBMECTHas JIeSITEIBHOCTD (COTPYAHUYECTBO):

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIAUBUIYAIBHOM
paboTHI IPH PEIICHUN KOHKPETHOU (PU3NUIECKO TTPOOIEMBI;

NPUHUMATH 1€ COBMECTHOM JI€ITEIbHOCTH, OPTaHU30BBIBAThH ACHCTBUS MO €&
JOCTUKEHUIO: PaCIpeNesaTh PO, 00CYKIaTh MPOLECCHl U PE3YIbTaThl COBMECTHOM
paboThI, 0000IaTh MHEHHUS HECKOIBKHX YSTIOBEK;

BBITIOJTHSATh CBOKO 4YacTh palOThI, JOCTUTAs KauyeCTBEHHOTO pe3yjbTaTa IO
CBOEMY HAIPABJICHUI0O U KOOPJUHUPYS CBOU JEUCTBUSL C JPYTUMU YJI€HAMHU
KOMaH/Ibl;

OIIEHMBAaTh Kadye€CTBO CBOEro BKJIaJa B OOUMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUSI.

Oesnadenue ynugepcaibHolMu yueOHbIMU PecYIAMUSHBIMU OCUCHBUAMU:

1) camoopranuzanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYaIlUAX, TPEOYIOIIUX s
peteHust GU3NYECKUX 3HaAHUK;

OpDUEHTUPOBATHCA B PA3IUYHBIX  MOJAXOJAX  MPUHATUAS  PEIICHHM
(MHAMBUAYATBLHOE, IPUHATHE PEIICHHS B TPYIIIE, IPUHATHE PEIICHUA TPYIIION );

COCTaBJISITh AJITOPUTM pPeIIeHUs (U3NISCKON 3a7a91 MW TUIaHA UCCIICTOBAHUS
C y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEMH, 01 pyKOBOJACTBOM
YUHUTEIIS.

2) CaMOKOHTPOJIb:
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JaBaTh OLEHKY CHUTyalluM M T[pe/uarate IUlaH €€ M3MEHEHHUs, Mpu
HEO0OXOIMMOCTH MOJT PYKOBOJICTBOM YUUTEIS;

OOBACHATH  NPUYMHBI  JIOCTMOKEHHMS  (HEJOCTUIKEHHUs)  pe3yibTaToB
JesITeNIbHOCTH, AaBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa €U U YCIOBUSIM.

3) SMOLIMOHAJIbHBII UHTEIJIEKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JTUCKYCCHHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro.

4) npunaTue ce0s U APYTUX:

IpU3HaBaTh CBOE MPABO HA OLIMOKY MpHU peuIeHUH (PU3NYECKUX 3a/lay WU B
YTBEPKJICHHSIX HAa HAYYHbIE TEMBI U TAKOE XKE MPABO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

TpedoBanusi kK NpeIMeTHBIM Pe3yJIbTATAM OCBOCHHUSI Y4eOHOI0 mpeaMera
«Pu3nKa», pacnpeaeeHHbIE 110 roAaM 00yYeHUs

PesynbTarel mo romam (opMyJnHMpYIOTCS MO NPUHLIMILY JOOABIEHHUSI HOBBIX
pe3ysbTaTOB OT TIoja K Troay (pe3ynbTaTbl OYEpEeJHOr0 roja IO YMOJIYaHHUIO
BKJIFOYAIOT PE3YJIbTATHI NPEIBIIYLIHUX JIET).

7 KIIACC
[IpenmeTHBIe pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJKHBI — OTpaXKaTh
c(hOpMHUPOBAHHOCTD y O0YUAIOIIMUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B TMOHATHUAX W ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
bu3MYecCKne W XUMHUYECKUE SIBIICHUS, HAOIOJICHUE, SKCIEPUMEHT, MOJEIb,
TUI0TE3a; CIWHUIBI (U3MUECKUX BEJIUYHMH; aTOM, MOJICKyJa, arperaTHbIC
COCTOSIHUSA BellecTBa (TBEPAOE, KHUIKOE, TIa3000pa3HOE); MEXAHUYECKOE
IBUKEHUE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEMHOE), TPaeKTOpHs,
paBHOJCUCTBYyIOAss  cui,  aedopmamus  (ympyras,  IUIaCTHYECKas),
HEBECOMOCTh, COOOIIAIONINECS COCYAbl, C OMOPOM Ha IUIAKTUYECKHUM

mMaTepua
— paznmuuath sgBieHUS (AUPQy3usd; TEIUIOBOE ABM)KEHHE YacTHUIl BEIIECTBA;
pPaBHOMEpPHOE  JIBH)KCHHME;,  HEPAaBHOMEPHOE  JBHWJKEHUE;  HMHEPLHS;

B3aUMOJICUCTBUE TEII, pagHOBecUe MBEPOLIX Mel C 3AKPEeNniéHHOU O0Cbio
eépawjenus; nepefaya AaBJICHUSA TBEPABIMU TEJIaMHU, XUIKOCTAMHU U Ia3aMy;
aTMOC(pepHOE [1aBJICHWE; IUIaBaHWE TeEJ;, TMPEeBPAICHUS MEXaHUYECKOU
SHEPruM) IO ONMHMCAHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (DU3MUECKOE SIBJICHUE, MOCJE MPEIBAPUTENHLHOTO
00CYX/IEHHUS C M1eJIarorom;

— pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHHUI B OKPYXarOUIEM
MHUpPE, B TOM 4Hclie (PU3NUECKHE SBJICHUS B MPUPOJE: MPUMEPHI ABUKECHUS C
Pa3IMYHBIMU CKOPOCTSIMA B JKMBOM M HEXKUBOU IIPUPOAE; ACHCTBUE CUIIBI
TPEHUsl B MPUPOJE U TEXHUKE; BIUSHUE aTMOC(EPHOIO JIABIICHUS HA >KMBOM
OpraHu3M; IJIaBaHHE PbIO; pblYard B TeNie YeJIOBEKa; MPHU STOM MEPEBOIUTH
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MpPaKTUYECKYl0  3a7adyy B Yy4eOHYI0,  BBIICIATH  CYIICCTBEHHEBIC
CBOMCTBa/TIpU3HAKU (DU3UUECKUX SIBICHHM C MOMOIIBIO TIEAarora;

OMKCHIBATh M3yYCHHBIC CBOWCTBA TEN W (U3HYCCKHE SIBICHHS, HCIIOIB3YS
bu3nvecKkue BeMMUMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC TeJla, CHIIa
TpeHUs, JaBieHuE (TBEPAOTO Teja, KUIKOCTH, ra3a), BHITAIKUBAOIIAS CHUJIA,
MexaHu4eckas paboTa, MOIIHOCTb, TUIEUO CHUJIBI, MOMEHT CHJIbI, KOO GUIIUCHT
MIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUYECKas M TIOTCHIIMAJIbHAS SHEPTHSI)
C OMOpol Ha CXeMy; NpPH OIWCAHUHU PACKPHIBATh (U3UYECKUH CMBICI
MCIOJIb3YEeMbIX BEJIUYHMH, UX 0003HAUEHUS U €IMHUIIBI (PU3UUECKUX BEIMYUH,
Haxooums Gopmyivl, C8A3b18aI0UUE OAHHYIO PUIULECKYIO 8EIUYUHY C OPYUMU
BEUYUHAMU, CMPOUMb 2PAPUKU  UYUEHHBIX 3a8UcUMOcmel Qu3uiecKux
geu4yH ¢ OTIOPON Ha MUJAKTUIECKUI MaTepHualr;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UYECKUE SIBIICHUS M TIPOIIECCHI, UCTIOIB3YSI
MpaBuja CIOXEHUS CUJl (BIOJb OMHOM NpsiMoit), 3axon I'yka, 3axon Ilackans,
3axon Apxumeoa, npasuno paenogecus pviuaza (610Ka), «3010moe Npasusio
MexaHuKy, 3aKOH COXPAaHCHHS MEXaHWYECKOW DJHEpPruH; NpPH 3TOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3ANUCHIGAMb €20 MAmeMamuiecKoe
8bIpadceHue noo pyKo8oOOCMBOM nedazoza ¢ 00CysicoeHuem niana pabomaoi,
OOBSCHATHh (PU3UUYECKUE SBICHUS, TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE H
B KOHTEKCTE CUTYallUui MPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: Mpy MOMOIIU
MeJjarora BeISBJISATh MPUYHHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux maroB ¢ OMmopoi Ha 1—2 U3y4EHHBIX CBOMCTBA (PU3NIECKUX
SIBIICHUH, (PU3NYECKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH;

pelIaTh TUIIOBBIE PACUETHBIE 3aJaud B |AEUCTBUE C OMOPOW HAa AITOPUTM,
MpeABAPUTENILHO Pa300pPaHHBIA COBMECTHO C MEaroroM, UCoJb3ys 3aKOHbI U
(bopMyIIBI, CBSI3BIBAIONINE (DU3NICCKHE BETMYMHBI: HA OCHOBE aHAIHM3a YCIOBUS
3aJlauu 3aMHUChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (DU3NYECKHE BETUYUHBI B
dbopMyabl M TPOBOAUTH PAcCyEThl, HAXOJIWUTh CIPABOYHBIC JaHHBIE,
HEOOXOAMMBIC NIJIsi PEIICHUS 3a/1ay, OIICHUBATh PEATMCTHYHOCTD MOTYYCHHOM
(U3NYECKOI BEIHMYNHBI;

pacrmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIUTH MPU IMTOMOIIH (HPU3UIESCKUX
METOJIOB TOCJI€ MPEABAPUTEIBHOTO OOCYXIACHHS C IENaroroM; MpH MOMOIIN
nejarora B OIMMCAHWU MCCIIEIOBAHUS BBIIETSATH MPOBEPSEMOE MIPEANOI0KEHNE
(rumoTte3y), € OMOpOM Ha JUAAKTHYECKHH MaTepuan pa3indaTbh U
WHTEPIPETUPOBATH MOJYYCHHBIA PE3ybTaT, HAXOAUTh MOCTE OOCYXIEHUS C
MeJJaroroM OMIMOKHU B XO/JI€ OMbITA, IeJIaTh BHIBOJIBI IO €0 pe3yJbTaTaMm;

yMETh HAXOJIUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOJACHUIO (PM3UYECKUX SBJICHUN WM (PU3HUYECKUX CBOMCTB TEIl:
bopMyIMpOBaTh MPOBEPSEMBIC  TMPEANONIOKEHUSA, COOUpaTh YCTaHOBKY
U3 MPEIOKEHHOTO 000PY/IOBaHUS C OMOPOM HA CXEMy, 3alMChIBATh XOJ
omnbITa U (POPMYTUPOBATH BHIBOJIBI I10J] PYKOBOJICTBOM II€arora;

BEITIOJTHSITh TIPSIMBIE M3MEPCHHSI PACCTOSIHHSI, BPEMEHHU, MAacChl Tella, 00béMa,
CWJIBI U TEMIIEPATYPHI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB
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C OIOPOIl Ha ANTOPUTM; 3aIIUCHIBATh MTOKAa3aHUs MPUOOPOB C YUETOM 3aJaHHOM
a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

MPOBOJIUTh COBMECTHO C TNE€AAroroM MCCIEI0BaHUE 3aBUCUMOCTU OIHOU
(U3MYECKON BEIMYHMHBI OT APYTOM C MCIOJIh30BAHUEM TIPSIMBIX H3MEpPEHUN
(3aBUCHUMOCTH TyTH PAaBHOMEPHO JBMKYILIEroCs Tejda OT BPEMEHU IBUKCHUS
TENA; CUlbl MpeHus CKOAbMICEHUsl Om eeca mena, Kawecmea o0opabomku
nosepxmocmeti men U HE3ABUCUMOCMU CUIbl MPeHUus om NIowaou
CONPUKOCHOBEHUSI Mmel; CUNbl  YAPY2OCMU OM  YOIUHEHUS  NPYHCUHDL,
BLIMANKUBAIOWEL CUTbL OM  00BEMA NOSPYHCEHHOU Hacmu mena U om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCIU OMm NIOMHOCMU mend, Om
2NYOUHDI, HA KOMOPYIO NOZPYIHCEHO MmeNo, YCI08Ull NAABAHUs mel, YCI0GULL
pasHogecus pvlyaea u 610K08); TOA PYKOBOJCTBOM Iefarora y4acTBOBaTh B
MJIAaHUPOBAHUM Y4YEOHOr0 HCCIEOBaHUs, COOMpaTh YCTAaHOBKY W BBINOJIHSTD
U3MEPEHUsI, CIeays TPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATh PE3yJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BHUJIE MPEIJIOKEHHBIX
Ta0NUI U rpauKOB, J€1aTh BHIBOJIBI 110 PE3YJITATAM UCCIEAOBAHMUS;
MPOBOJIUTh KOCBEHHBbIE W3MEpeHUs (UMYECKUX BEIUYUH (IUIOTHOCTH
BEILIECTBA KUAKOCTU M TBEPJOrO TENa; CUia TPEHUS CKOJBXKEHHUS; JaBICHUE
BO3/lyXa; BBITAJIKUBAIOLIAsl CUJa, JEHCTBYIOLIAs HA MOTPYKEHHOE B JKUIKOCTh
Teno; KOA(P(UIMEHT IMOJE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs
MPEUIOKCHHOM ~ MHCTPYKIIMW; TPU  BBINOJHEHUM  M3MEPEHUM  TOJ
PYKOBOJICTBOM T€Jarora CoOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYMCIISATh 3HAUYEHUE UCKOMOW BEJIMYNHBI;

coO0aTh MpaBuja TEXHUKH O€30MAacCHOCTU MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TIOCTIE MPEABAPUTEIHHOTO 00CYKIECHUS C MEarorom;
COIOCTABIIATh MPHUHIUIBLI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOUIMECS COCYAbl, OapOMETp, phlyar,
MOJBUKHBIA W HEMOABWXHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OIMOPOW Ha
IUIAKTUYECKU MaTepuan;

XapaKkTeprU30BaTh MPUHITUIIBI JEHCTBUS W3YyUYECHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJEe MPEIBAPUTEIHLHOTO0 OOCYKIACHHS C MEIaroroM ¢ Ornopoi Ha
UX onucaHus (B TOM 4YHCIE: TMOJIIUIHUKYA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUA TpPEecc, MaHOMETpP, BBICOTOMEp, NOPIIHEBOM HacoC,
apeoMeTp), MCIHOJIb3ysl 3HAaHMUS O CBOMCTBAaX (DU3UYECKUX SIBIICHUH U
HEO00X0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI / HAXOIUTh WH(MOPMAITUIO O MPUMEpax MPAKTHYECKOTO
UCIIONIb30BAaHUA  (PU3WYECKUX 3HAHUM B  TOBCEIHEBHOM JKM3HM IS
oOecrieyeHus: 0€30MacHOCTH MpHU OOpAIICHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpPaHEHUsI 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHUECKOI0
MOBEJICHUS B OKPYXKAKOLIEU CpelIE;

OCYIIECTBISATH C MOMOIUIBIO Tefarora 0TOOp UCTOYHUKOB MHPOPMAIINH B CETH
NHTEpHET B COOTBETCTBUU C 33JaHHBIM IMOHMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOITUXCS 3HAHUN U MyTEM CpaBHEHUs PA3JIMYHBIX UCTOUHHKOB BBIJEIATH
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uH(pOpManMI0, KOTOpas SABISIETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJOCTOBEPHO;

— MHCHOJIb30BaTh NPHU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
IUTEPATYpy (PU3UYECKOTO COJEpKAHMS, CIPABOYHBIE MAaTEPHAJIbI, PECYPCHI
cetu  MHTepHer; BnageTh  NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusl HHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh IOJ] PYKOBOJCTBOM Iefarora ¢ OOCYXAEHHEM IUIaHa paboThl
KpaTKue MUCbMEHHbIE M YCTHBIE COOOILEHUS Ha OCHOBE 2—3 HCTOYHHUKOB
uHpopmanuu (PU3NYECKOTO coAepkKaHUs, B TOM 4YHUCIE MyOJIMYHO JAeNaTh
KpaTKue COOOIICHUS O pe3yJbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBaHMIA;
IIPA 3TOM T'PAMOTHO MCIIOJb30BAaTh M3YyUYEHHBIN IMOHATUHHBIA ammapar Kypca
(bu3MKH, COMPOBOXKIATh BRICTYINIEHUE MPE3CHTALIUEH;

— IIpU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEJOBAHUM IMOJ PYKOBOJICTBOM
nejarora pacnpeiensiarb OO0s3aHHOCTM B TpYINE B COOTBETCTBHUH C
MIOCTaBJICHHBIMHM 3aJladyaMH, CJEAUTh 32 BBINOJHEHUEM IUIaHA JIEHCTBHIA,
aJIeKBaTHO OLICHMBAaThb COOCTBEHHBIM BKJIAJ, B JEATENbHOCTh TPYIIIHI;
BBICTpaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUYUTHIBAs MHEHHE
OKPYXKaIOIUX.

8 KUIIACC
[IpeameTHbie pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJKHBI  OTpaXkaTh
c(OpPMHPOBAHHOCTD y O0YUYAIOIINXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHITHIX M OTIEPUPOBATH UMH Ha 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KCHHE aTOMOB U MOJIEKYJ, arperaTHbIe
COCTOSIHHSI BEIICCTBA, KPUCTALIUICCKAEC W aMOP(HBIC TeJla, HACBIIEHHBIA U
HEHACBHIINICHHBIA MMap, BIAKHOCTh BO3AYyXa; TEMIIEpaTypa, BHYTPEHHSS
DHEPTUs, TEIUIOBOM JBUTATENIb, DSJICMCHTAPHBIM JJICKTPUUYSCKHH  3apsj,
ANEKTPUYECKOE  T0JI€, TMPOBOJAHUKH W JUDJEKTPUKH,  TTOCTOSHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TIO0JIE;

— pa3nuyaTh SBJICHUS IIOCNIE MPEABAPUTEIBHOIO OOCYXIACHHS C IIeIaroromMm
(TemyoBoe pacIIMpeHHe/c’)KaThe, TeIUlonepeaaya, TEIMIOBOE pPaBHOBECHE,
CMavyMBaHWe, KaMWUIAPHBIE SBJICHUS, UCIIAPEHUE, KOHJEHCAIUs, TUIaBICHUE,
KpUCTaJUTH3AITUS (oTBepaeBaHue), KUTICHUE, TeruIonepeava
(TemIONpPOBOHOCTh,  KOHBEKITUS,  W3Iy4YEeHHUE);  OIEKTpU3alus  Tel,
B3aMMOJCHCTBHE 3apsiioB, JCHCTBHUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUEC MArHUTOB, JEWCTBHE MATrHUTHOTO  ITOJIS
HA MIPOBOJIHUK C TOKOM, JJIGKTPOMArHUTHAs WHIYKIMS) 1O OIHCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE
(bu3HIecKoe SIBICHHE;

— pacmo3HaBaTh C TMOMOIIBIO TEJarora MpPOSBICHUE H3YyYEHHBIX (DU3HUECKUX
SIBJICHUM B OKPYIKAIOIIEM MHPE, B TOM dnciie (PU3UIECKUE SIBICHUS B TIPUPOJIE:
MMOBEPXHOCTHOE HATSHKECHUE W KAMWIISIPHBIC SIBJICHUS B MPUPOJIC, KPUCTAIIIHI B
npuponae, uznydeHue CoiHIA, 3aMep3aHHe BOJAOEMOB, MOPCKHE OpH3HI,
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oOpa3oBaHHE pOCHl, TymaHa, HWHEs, CHera; »JJEKTPUYECKUE SBJICHUS B
atMoc(epe, INEKTPUUYECTBO KHUBBIX OPraHM3MOB; MAarHUTHOE IOJIe 3eMIIH,
Apei( MOI0COB, pOdb MArHUTHOTO MOJS JJIA KU3HU Ha 3emiie, MOJISPHOE
CUSTHUE; TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO, BBIJCNATH
CYILIECTBEHHbIE CBOMCTBA/MPU3HAKU (DU3UUECKUX SIBJICHUI;

OMKCHIBaTh MOJI PYKOBOACTBOM Iiefarora ¢ oOCYXJEHHEM IulaHa paldoThl
W3YYCHHBIE CBOWCTBA Tel U (pU3MUECKUE SBIICHUS, HCHOIB3Ys (U3NYECKUE
BENIMYMHBI (TeMIOeparypa, BHYTPEHHSS OHHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeJIbHAs TEIJIOEMKOCTh BEIECTBA, YJE€IbHAs TEIUIOTA IJIABJICHUS, YACJIbHAS
TEIioTa napooOpa3oBaHMs, YJeNbHAas  TEIUIOTa CrOpaHus  TOIUIMBA,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHUS TEIMJIOBOM MAalUHBI, OTHOCHUTEJbHAS
BJIQXHOCTh BO31yXa, JJIEKTPUYECKHI 3apsj, CHJIA TOKa, JJIEKTPUYECKOE
HaIpsSOKEHUE, COMPOTHBJICHUE MPOBOJAHHUKA, YJEIbHOE COMNPOTHUBIICHHUE
BElIeCTBa, pPabOTa M MOIIHOCTh JJIGKTPUYECKOTO TOKA); MPU OMUCAHUH
OpaBWIbHO TPakTOBaTb C IOMOILIBIO Heaarora (QU3MYECKUH  CMBICTT
UCIIOJIb3YEMBIX BEJIMYMH, OO03HAUEHUS W €IMHMIBI (PU3MYECKUX BEJIUYMH,
HaXOJUTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIUYHMHY C
IPYrUMHU  BEJIMYMHAMH, CTPOUTh TpaduKU H3YYEHHBIX 3aBHCHUMOCTEU
(bU3UYSCKUX BEITMYHH;

OIpEeEIIATh MOCHE IPEIBAPUTEIBLHOTO OOCYXKAEHMSI C IEJaroroM CBOMCTBa
TeN, (PU3MYECKUE SBJICHUSI U MPOLECChl, UCIOJb3ysl OCHOBHBIE MOJIOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKOH  TEOpPUM  CTPOEHHUs  BEIIECTBA, MPHUHLIMII
CYNEPIIO3HIIMM T0JIEN (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsna,
3akoH Oma 1y ydacTka uenu, 3axkou [licoyna—J/lenya, 3aKOH COXpPaHEHHS
SHEPruM; NpPHU 3TOM HAXOAUTH CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M €ro
MaTEMaTUYeCKOE BBIPAXKEHHE C OMOpod Ha UU(pOBbIE 00pa3OBaATEIbHBIC
pecypcehl;

COOTHOCHUTB I10J] KOHTPOJIEM IeJjarora (pu3n4eckue mpoLecchl U CBOWCTBA TET,
B TOM 4YHCI€ W B KOHTEKCTE CHUTyallUl MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, IpyU NOMOLIM [1€1arora BIABIATh IPUUMHHO-CIIEACTBEHHBIE CBA3H,
CTPOUTH OOBACHEHUE U3 1—2 JOrMYecKUX IIaroB ¢ ONopou Ha 1—2 U3y4eHHBIX
CBOMCTBA (PU3UUECKUX SBICHUM, (PU3MUECKHX 3aKOHOB HIJIM 3aKOHOMEPHOCTEH;
pelars TUIOBBIE PacCUETHBIE 33Ja4l B |—2 AEHCTBUS ¢ OMOPOMl HA AITOPUTM,
MpeABapUTENIbHO Pa300pPaHHBIA COBMECTHO C MEAAroroM, UCHoJb3ys 3aKOHbI U
(bopMyIIbl, CBSI3bIBAIOLIME (PU3NUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a yCIOBUS
3a/1a4M 3alUChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK JAHHBIX JUIS
pelIeHusl 3a/Jaud, BbBIOMPATh 3aKOHBI W (POpPMyJbl, HEOOXOAMMBIE mJisi €€
pelIeHusl, NPOBOAUTH pacdy€Tbl W CPAaBHHUBATh IIOJYYEHHOE 3HAYECHHUE
(¢u3MUECKOi BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

MMETh IPEACTaBIICHHE O MpoliemMax, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(Gu3NUeCKUX METOJIOB IOCIE MPEABAPUTEIHLHOIO OOCYKIEHHS C IEIaroroM;
UCIIONb3Ys ONHCAHHE UCCJIEIOBAaHUS, BBIICIIATD poBepsieMoe
NPEANOJOKEHHE,  OLUEHUBATH  IMPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
UCCJIEI0BAHMSI, 1€J1aTh BBIBOJIBI;
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yMETh HAXOJIUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOACHHUIO (DU3UYECKUX SIBICHUN WM (DU3UUECKUX CBOWMCTB TEIl
(KanmwJUIApHBIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHHS BO3JlyXa OT €ro o0bEMa,
TEeMITepaTypbl; CKOPOCTH TMPOIIEcCa OCTHIBAHMS/HATPEBAHUS TIPU U3ITYUCHUH OT
[[BETA M3JIy4aroueii/mOrIomaroIiei MoBepXHOCTH; CKOPOCTh UCTIAPEHHUS BOIbI
OT TEMIIEPATYPHI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTHU; MIEKTPU3AIUS TEN U
B3aUMO/JICUCTBUE DIJICKTPUUYECKUX 3aPAJIOB; B3aUMOJICUCTBUE MOCTOSIHHBIX
MarHuTOB, BHU3yaJM3alldsi MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB;
JNEUCTBUSL ~MArHMTHOrO  TMOJiE Ha  MPOBOJHUK  C TOKOM, CBOMCTBa
AJIIEKTPOMArHuWTa,  CBOWCTBA  DJIEKTPOJABUTATENI  MOCTOSHHOTO  TOKA):
dbopMyIHpOBaTh MPOBEPAEMbIE TPEANOJIOKEHUS, COOUpPATh YCTAHOBKY W3
MIPETIOKEHHOTO 000PYI0BaHUS C OMOPON HA CXEMY; OMHCHIBATH XOJI OIbITA U
(hopMyJIMpOBaTh BBIBOJIBI MO]T PYKOBOJCTBOM I1€/1arora;

UMETh TMPEJCTABICHUS O U3MEPEHUU TeMIepaTypbl, OTHOCUTEIbHOU
BJI&KHOCTHU BO3/lyXa, CUJIbI TOKA, HAMPSIKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX
NpuOOpPOB W JATYMKOB (PU3UYECKUX BEJIUYMH, MPU TMOMOIIM Iearora
CpPaBHUBATh pE3yJbTaThl HW3MEPEHHA C YYETOM 3aJaHHONW aOCOMIOTHOU
MOTPEUTHOCTH;

MPOBOJIUTh COBMECTHO C TNEAAroroM MCCIEI0BaHUE 3aBUCHUMOCTU OIHOU
(GU3MYECKON BEIMYMHBI OT APYrOM C UCIOJIH30BAHUEM TPSIMBIX W3MEpPEHUMN
(3aBUCHUMOCTb CONPOTUBIICHUS TMPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIU
MOMEPEYHOr0 CEUYEHUsI U YJIETbHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA;
CUJIbl TOKA, WAYIIEr0 Yepe3 IPOBOJIHHMK, OT HANPSKEHUS Ha IMPOBOJHUKE;
UCCJIEOBAHME  TOCIENOBATENbHOIO M NApaJyIeIbHOTO  COEIUHEHMH
MPOBOJIHUKOB):  IJITAHUPOBATh HCCIEAOBAaHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHSITh U3MEPEHHUS T10]] PYKOBOACTBOM I1€/1arora, Ciaeays mpeajioxKeHHOMY
1IaHy, GUKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIUII U
rpaduKoB, Ie1aTh BEIBOBI IO PE3yJbTaTaM UCCIEOBAHUS MTOCIE O0CYKICHUS
C TIeAaroroM;

COOTHOCUTh KOCBEHHBIC W3MEpeHHsI (U3NYECKHX BeMWuuH (yaenabHas
TEMJIOEMKOCTh BEIIECTBA, CONMPOTHBIICHUE MPOBOJHHMKA, Pad0Ta U MOIIHOCTb
ANEKTPUYECKOr0 TOKAa): C MOMOUIbIO Menarora IUIaHUPOBaTh H3MEPEHHS,
coOupaTh  SKCIEPUMEHTAIbHYIO  YCTaHOBKY, CIEAysl  MPeIIOKEHHOU
WHCTPYKIIUH, U BEIYUCIIATH 3HAUCHUE BETUYUHBI;

coOr0aTh MpaBUja TEXHUKM O€30MACHOCTU MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM TTOCIIE TIPEABAPUTEILHOTO 00CYX ICHHUS C IIe1arorom;
COMOCTAaBIIATh C TOMOUIBI0 TeJarora MNPUHUUIBI JEUCTBUS H3YYEHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPON HA UX OMUCAHUS (B TOM UHUCIIE:
CHUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpPMETp,
BOJBTMETP, CUETUMK DJICKTPUUYECKOM DHEPrUuM, IJICKTPOOCBETUTEIbHbBIC
NpuOOpBI, HArpeBaTeNbHbIE SJIEKTPONPUOOpPHI (IPUMEPHI), SIECKTPUUECKHUE
MPEAOXPAHUTEININ; DJIECKTPOMATHUT, JJIEKTPOJBUTaTENb TMOCTOSHHOTO TOKA),
HCIIOJIB3YSI METOJUYECKUE MaTepualibl O CBOMCTBAX (PU3MUECKUX SIBICHUU U
HEeoOXoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
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— pacrno3HaBaTh MOCJE MPEABAPUTEIBLHOIO OOCYXAEHHUS C MEeAaroroM MpoCThie
TEXHUYECKME YCTPOWCTBA U W3MEpPUTEIbHBIE MPHUOOPHI IO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, TCUXPOMETP,
TUTPOMETp, JBUTATENb BHYTPEHHETO CrOpaHUs, DJIEKTPOCKON, PEocTar);
COCTaBISAITb CXEMbI DJIEKTPUYECKUX LENEed C IMOCIEAOBATEIbHBIM U
napajuieIbHbIM COCMHEHUEM 3JIEMEHTOB, COOTHOCSI YCIOBHBIE OOO3HAUEHUS
AJIEMEHTOB JJICKTPUUYECKUX LETIEH;

— TMPUBOJIUTH NPUMEPHI/HAXOIUTh WHGOPMAIMIO O MpUMEPaX MPAKTUYECKOTO
UCIONB30BaHUsl  ()U3UYECKUX 3HAHUM B  TIOBCEJHEBHOM JKHU3HU IS
oOecrieueHus 6€30MaCHOCTU MPU OOpAIICHUH C MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3/I0POBbsSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTro
MOBEJICHUS B OKPYKAOIIEH Cpelie;

— OCYHIECTBJISITH C TOMOIIBIO Tenarora IMOucK uHOOpMaIuu (QU3NYECKOTO
colepkaHusl B ceThu MHTEpHET, HAa OCHOBE HMEKOIIUXCSA 3HAHUA U MYTEM
CpPaBHEHUS JOTOJHUTEIBHBIX MCTOYHHUKOB BBIACIATh MH(POPMAIIUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUMBON UITM MOKET OBITh HEJIOCTOBEPHOM;

— UCIIOJB30BaTh IMPHU BBINOJHEHUHM Y4YE€OHBIX 33/JlaHUN OTOOpPAHHYIO TNEIAroromM
HAyYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UYECKOTO COACp’KaHUs, CIPABOYHBIC
MaTepualibl, pecypchl cetTh MHTEpHET; BIaAeTh NTpUEMaMHU KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHOOPMAIHN U3 OJHONU 3HAKOBOW CHUCTEMBI B IPYTYIO
C OIIOPOM Ha AJITOPUTM U YTOUYHSIOLIKE BOIPOCHI IIEArora;

— coO3/aBaTh TOJI PYKOBOJICTBOM Iiefarora c OOCYXJIEHHUEM IulaHa padoThl
MMCbMEHHbIE M KpAaTKHE YCTHBIE COOOLIeHUus, 00o0uias WHQOpMaUI0 u3
HECKOJBKHX MUCTOYHUKOB (DU3MYECKOTO COACpP>KaHUSA, B TOM YHUCIE MyOJIUYHO
MIPEACTABIIAT PE3YIbTATHI IPOECKTHOM MU UCCIEN0BATEIbCKON AEATEIbHOCTH;
IIPA 3TOM TPAMOTHO MCIIOJIb30BAaTh M3YyUYECHHBIM IMOHSATUWHBIA amapar Kypca
(hU3MKH, COMPOBOXKIATH BHICTYIIJIEHUE MTPE3CHTAIINCH;

— TpU BBINOJHEHUH YYEOHBIX TIPOCKTOB M HUCCIEIOBAHUN  (PU3HMUECKUX
MIPOIIECCOB MO PYKOBOJICTBOM II€/Iarora pacnpenessiTh 00sS3aHHOCTH B TPYIIIE
B COOTBETCTBUU C ITOCTABJIICHHBIMU 33J1a4aMH, CICAUTH 3a BBIIIOJIHEHUEM IIJIaHA
JEHUCTBUN U KOPPEKTUPOBATH €T0, aICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]T B
NEATENbHOCTh TPYMIbl; BBICTPAaUBAaTh KOMMYHHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBIISAISI TOTOBHOCTD pa3peiiatb KOH(QIUKTHIL.

9 KUIIACC

[IpenmeTHBIC pe3yibTaThl Ha 0a30BOM  YPOBHE JOOKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHIA:

— OpPHUEHTHUPOBATHCS B MOHATUSAX WM ONEPUPOBATh MMU Ha 0a30BOM ypOBHE:
cucTeMa OTcuéra, MaTepHalbHAas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTH
MEXaHUYECKOTO ABWXKEHUS, nedopmarus (ymnpyras, IuiacTUueckas), TpeHUe,
yenmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb W Teperpy3ku; ILEHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENo, LIEHTP TSHKECTH TBEPIOTO Tena,
paBHOBECHE, MEXaHWYECKHe KOJNICOaHWs W BOJNHBI, 3BYK, WH(Pa3BYK
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W yIIBTPA3BYK; JJCKTPOMATHUTHBIE BOJHBI, ITKAJIa JIEKTPOMArHUTHBIX BOJH,
CBET, OJTM30PYKOCTh U aTbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TOWEeHUS,
anb(a-, 6eTa- U raMMa-u3IyueHUs], U30TOIbI, SJICPHAsI DHEPTeTUKA;
COOTHOCHUTh SIBJICHHUSI TIOCIIE TPEIBAPUTEIBLHOTO OOCYXKIEHHUS C TEAaroroM
(paBHOMEpHOE U HEpaBHOMEPHOE PSIMOJTMHEHHOE JIBMKCHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBIKEHHE, CBOOOJHOE TAaJCHUE TEl,
pPaBHOMEPHOE JBMKEHUE IO OKPY)KHOCTHU, B3aMMOJICHCTBHE TEJ, PEaKTHBHOE
JBIDKEHUE, KoJjieOaTeIbHOE JIBIDKEHHE (3aTyXalllue W  BBIHYKICHHBIC
KoJeOaHusl), PE30HAHC, BOJIHOBOE  JIB)KEHHME,  OTPaK€HUE  3BYKa,
NPSIMOJTMHEHOE PaclpOCTPaHEeHNE, OTPAKCHNE U TIPEIIOMIICHUE CBETA, MTOJIHOE
BHYTpEHHEE OTpPaXCHHE CBETa, pa3joXKeHHe Oeloro cBeTa B CIEKTP U
CIIOKEHUE  CIEKTPalbHBIX IIBETOB, JHUCIEPCHUS CBETa, ECTECTBEHHAas
PaMOaKTUBHOCTh, BO3HWKHOBEHHUE JIMHEHYATOTO CIIEKTpAa H3IYUYEHUS) II0
OMMHMCAHUI0 WX  XapPaKTEPHBIX CBOMNCTB HM HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacmo3HaBaTh C IOMOIIBIO II€/Iarora IMPOSBICHUE HW3YyYCHHBIX (DU3MYESCKUX
SIBJICHUM B OKPY’KaromeM Mupe (B TOM drclie (pu3ndecKkue sBICHUS B IPUPOJIE:
NPWIMBEI M OTJIMBBI, ABWKEHHE TUIaHeT COJHEYHOH CHCTEMBI, pEeaKTHBHOE
IBIDKEHUE  JKUBBIX  OPraHWU3MOB, BOCIPHUATHE 3BYKOB  JKWBOTHBIMH,
3eMIIeTpsICEHUE, CECMMUYECKHE BOJIHBI, IIyHAMH, 3XO0, [IBETa TEJ, ONTUYECKUE
SIBJICHHS B IpHUpoJIe, OHMoJI0THYECKOe JeCcTBHE BUJIIMOTO,
yIbTPAHOIETOBOTO Y PEHTTEHOBCKOTO  W3JyYCHWH;  ©CTEeCTBEHHBIN
pPaIMOaKTUBHBIA (POH, KOCMHYECKHE JIy4YH, pPaJAOAKTUBHOE H3IIyUYeHHE
MIPUPOTHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3JIYYCHUH HA OpraHU3M
YeJIoBeKa), MPU 3TOM I10]] PYKOBOJICTBOM Telarora nepeBouTh MPaKTUIECKYIO
3ajaqyy B  y4eOHYIO, BBLICNATh CYIIECTBEHHBIE  CBOMCTBa/NMpU3HAKU
(bUBUYECKUX SIBICHHUIA;

OMKCHIBATh TOJI PYKOBOJACTBOM Tiefarora C¢ oOOCYXICHHEM IulaHa paldoTh
W3YUYEHHBIC CBOWCTBA TEN W (PU3NYCCKHUE SIBICHUS, HCIOJB3YS (PU3HUECKHE
BENTMYMHBI (CpEHAsI W MTHOBEHHAs CKOPOCTh Tejla IMPH HEPAaBHOMEPHOM
IBWKCHUH, YCKOPEHHE, TIEPEMEINICHUE, MTyTh, YTI0Bas CKOPOCTh, CHJIa TPEHUS,
CHJIa YNIPYTOCTH, CHUJIA TSDKECTH, YCKOPEHUE CBOOOTHOrO TMaJCHHUS, BEC Tena,
UMITyJIbC T€Jla, HUMITYJIbC CHJIBI, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTEHLIMATbHAS DJHEpPrus Tena, TMOAHATOrO HajJ TOBEPXHOCTHIO 3E€MIIH,
MOTEHITUATBHAS DHEPTUS CKATOW MPYKWHBI, KHHETHYECKAsT YHEPTHUs, MOJHAS
MEXaHWUYeCKas OJHEprus, MepHoJ M dYacToTa KoJeOaHWd, NIJIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPETOMIICHUS
Cpenbl); TPU OINUCAHUU C TIOMOIIBI0 YYUTENsl TPABHIBHO TPAaKTOBAThH
(U3MYECKUH CMBICT HCIOJIB3YEMbBIX BEJIWYMH, OOO3HAYCHHUS] W CIMHMIIBI
(U3MYECKUX BEIIMYWH, C OMOPOM HAa METOJAMYECKHMX Marepuan HaxOJUTb
dbopMyIbl, CBS3BIBAOINIME MAHHYI (U3WYECKYI0 BEIWYMHY C JIPYTHMH
BEITMYMHAMU, CTPOUTHh TpaUKu W3YyUYEHHBIX 3aBHCUMOCTEH (U3HUCCKUX
BEIIUYMH;
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XapaKTepU30BaTh TMOCJIE NPEABAPUTEIHLHOTO OOCYXIEHHS C TMEAaroromMm
CBOMCTBa Tei, (U3NYECKHE SIBICHHS U TIPOLIECCHI, HCIOIB3YS 3aKOH
COXpaHEHUS DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIIUT CYTICPITO3UITAN
CWJ, TPHUHIMN OTHOCUTENbHOCTH [ammmesi, 3akoHbl HpOTOHA, 3aKOH
COXpaHEHHUsI MMIYJIbCa, 3aKOHbI OTPAKECHHUS U TPEIIOMJICHHUS CBETa, 3aKOHbI
COXPaHEHHUS 3apsS0BOTO M MACCOBOTO HYHCEN MPH SAIEPHBIX PEAKIHIX; MpH
ATOM HAaXOJWUTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €Tr0 MaTeMaTHYeCKOe
BBIpaXXEHHUE C ONOPoi Ha UpPOoBbIE 00pa3oBaTEILHBIE PECYPCHI;

COOTHOCHUTH IO/ KOHTPOJIEM TeJarora (pu3ndeckue mporecchl U CBOWCTBA TET,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABJIATH MPU MTOMOIIIH TeJarora MIpUYuHHO-CICACTBEHHBIC CBS3H,
CTpOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX IIIaroB ¢ omopod Ha 2—3
M3YYCHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pelaTh TUIMOBBIE PacUETHBIC 33/a4l B 1—2 JACHCTBUS C OMOPOM Ha alTOPUTM,
MpeABapPUTENIbHO pa300paHHBI COBMECTHO C, UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI,
CBsI3BIBaIONME (M3UUYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCIOBUS 3a/la4yd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIONIME WU H30BITOYHBIC
JaHHbIe, BBHIOMPATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBIE HJisi pEIICHHUS,
MPOBOJIUTh PAcYE€Thl U OIEHWBATh C TIOMOIIBIO YUYUTENS PEATUCTUYHOCTD
MOJIy4YEHHOTO 3HAYEHUS (PU3UUECKON BEIIUYUHBI;

UMETh TMPEACTaBICHUE O MPOoOieMax, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIH
(U3MYECKUX  METOJIOB; HWCIOJB3ys ONUCAHWE HCCIEAOBAHUS, TIOCIe
MPEIBAPUTEIILHOTO OOCYXJCHUS C TMEJaroroM BBIICIATH POBEPSEMOE
NOPENNoNIOKeHNe,  OLIEHWBAaTh  NPAaBWIBHOCTh  TMOPAAKA  MPOBEIACHUS
MCCJIEIOBAHMS, JIeJIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YJIbTATHl HAOIIIOICHUI
1 OTIBITOB;

yMETh HAXOJIUTh C MCIOJIb30BAHHEM IU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB
OTIBITHI 10 HAOMIOACHHUIO (DU3UYECKUX SIBICHUM WM (PU3UUECKUX CBOWMCTB Tl
(u3yueHue BTOpOro 3akoHa HpBIOTOHA, 3aKOHAa COXpaHEHHS DHEPIHH,
3aBUCUMOCTH TE€pHOJia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI U HE3aBUCHUMOCTh OT aMILIUTYJBI MaJlbIX KOJeOaHHIA,
IPSIMOJIMHEHOE PAacIpOCTPaHEHNE CBETA, pa3ioKeHUe O0eIoro cBeTa B CIEKT);
M3y4YEHHE CBOMCTB M300PAKEHUSI B TNIOCKOM 3€pKajieé U CBOMCTB M300paKeHUs
npenMeTa B coOuparomield JnH3e; HaOMIoJeHHe CIUIONIHBIX M JIHHEWYaThIX
CIEKTPOB U3JIYYCHHS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpyJIOBaHUS C OMOPOM HAa CXEMy; OMHUCHIBaTh XOJ OIbITa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM TI€Iarora;
MPOBOJIUTH TPU HEOOXOJUMOCTH CEpUI0 TPAMBIX HM3MEPEHUH, Oomnpenensis
CpellHee 3HAUE€HHUE U3MEpSIeMOW BEINUYUHBl  (QhoKkycHoe  paccmosnue
coouparowetl JIUH3DL); 000CHOBBIBATh BBIOOD criocoba
M3MEPEHUsI/M3MEPUTEIHLHOTO MpUOopa;

MPOBOANTH COBMECTHO C TIEIaroroM HUCCIIeI0BaHUE 3aBUCUMOCTEN (PU3HUECKUX
BEIIMYMH C UCTOJIb30BAaHUEM TIPSIMBIX H3MEPEHHM (3aBUCUMOCTh IyTH OT
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BPEMEHU TMpPU PABHOYCKOPEHHOM JBIKEHHH 0€3 HadallbHOW CKOPOCTH;
nepuona KoneOaHuii MaTEMaTHYECKOTO MasiTHUKA OT JUIMHBl  HHTH;
3aBUCUMOCTH yTJla OTPaKCHUs CBETa OT yTJia MaJICHUs U yriia MpeioMJICHUS OT
yTIJia ajieHus1): ocyie 00CYKIeHUs TTO/I PyKOBOJACTBOM I€/1arora MjiaHupOoBaTh
HcclieIoBaHue, cOOMpaTh YCTaHOBKY, (PUKCUPOBATH pe3yJbTaThl MOTYYEHHOU
3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BHUAE TaOMUIl W TpaduKOB, IENaTh
BBIBO/IbI 11O PE3YyJIbTaTaM UCCIIEIOBAHNUS;

COOTHOCHUTh KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEIMYUH (CPEIHSST CKOPOCTh
U YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBUXKEHHH, YCKOPEHHE CBOOOHOTO
najeHusi, JKECTKOCTb MPYKUHBI, KOIPDUIUEHT TPEHUS CKOJIbKEHUS,
MeXaHuueckas paboTa U MOIIHOCTb, YacToTa W TNEepuoja  KojeOaHui
MaTEMaTUYECKOT0 U MPYKUHHOTO MAaSTHUKOB, ONTUYECKAs CUJIa COOMpAIOIIeH
JIUH3BI, PAJAUOAKTUBHBIA (OH): ¢ TMOMOIIBI IeJarora IJIAHUPOBATH
U3MEpPEHUsI; CcOOMpaTh OJKCHEPUMEHTAIBHYI0 YCTAaHOBKY W  BBITIOJHSTH
U3MEPEHUA, CIIeAysl TMPEIJI0KEHHONM WHCTPYKUHMH; BBIYUCIATH 3HAUCHUE
BEJIMUMHBI U AHAIM3UPOBATH MOJYUYECHHBIE PE3yJIbTaThl ¢ YYETOM 3aJlaHHOU
MOrPEIHOCTA U3MEPEHNU;

coONI0/IaTh MpaBuja TEXHUKH OE30MaCHOCTU MpH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM TOCIE TPEABAPUTEIHLHOTO 00CYKICHUS C TIEIaroroM;
COMNOCTAaBISATh C TOMOIIBIO TI€IJarora OCHOBHBIE MPHU3HAKU H3YYEHHBIX
bu3nUecKkux Mojeliel: MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEO,
TOYEYHBI MCTOYHUK CBETA, JIy4, TOHKas JIMH3a, MUIAHETapHasi MOJIeNIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SIApa ¢ ONOPOM Ha METOIUYECKUE MAaTEPUATIbI;
XapaKkTepru30BaTh IMOCIE MPEABAPUTEIBLHOIO OOCYXJICHHS C TeJaroromMm
MPUHLNNBL JEUCTBUSL U3YUYEHHBIX MNPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpOM Ha WX omucaHus (B TOM 4YHCIE: CIUIOMETP, AATUYUKHU IOJOKEHUS,
pPacCTOSIHUSL U YCKOPEHHUS, pakera, 2XOJO0T, OYKH, Mepuckom, ¢oToamnmnapar,
ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETpP, Kamepa BuiibcoHa),
UCIOJIBb3YsI IM(PPOBBIE 00pa30BATENBHBIE PECYPCHI;

MCIIOJIb30BaTh MOJI PYKOBOJICTBOM II€JIarora CXEMbl U CXEMaTUYHBIC PUCYHKHU
W3YYEHHBIX TEXHUYECKUX YCTPOWCTB, W3MEPUTEIBbHBIX TNPUOOPOB U
TEXHOJOTUYECKUX IPOIIECCOB MPU pElIeHUH Y4eOHO-TIPAKTHYECKUX 3ajady;
ONTUYECKUE CXEMbI JIJII TOCTPOCHHUSI M300paKeHUM B IJIOCKOM 3€pKalie U
coOuparolei JT1UH3E;

MPUBOJIUTh MPUMEPHI/HAXOAUTh WH(OpPMALMIO O MpUMEpaX MPAKTHUYECKOTO
UCIIONIB30BAaHUSA  (PU3WYECKMX 3HAHWM B  TOBCEIHEBHOW JKWU3HH IS
oOecrieueHus 6€30MacCHOCTU MPU OOpAIICHUH C MPUOOPaMHU U TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHHS 3I0POBbS M COOJIIOJACHUS HOPM 3KOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH Cpelic;

OCYUIECTBJISATh  MOJl  PYKOBOACTBOM  Ielarora MOUCK  HMH(pOpMaluu
¢duznueckoro cojepkaHusi B cetu MHTepHET, caMOCTOSTENbHO (HOpMYIUpYs
MIOMCKOBBII  3alpoc, HAXOJWUThb NYTH  OINPEIEIEHUS  JIOCTOBEPHOCTHU
MOJTy4YeHHOU UH(pOpPMAITUK Ha OCHOBE UMEIOIINUXCS 3HAHUN U JIOMOJHUTEIIHHBIX
HMCTOYHUKOB;
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— UCIIOJB30BaTh IMPHU BBINOJHEHUHM Y4E€OHBIX 33aJlaHUN OTOOpPAHHYIO TNEIAaroromM
HAyYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UYECKOTO COACpKaHUs, CIPABOYHBIC
MaTepualibl, pecypchl cet MHTepHET; BiIageTh NpuéMaMi KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHOOPMAIH U3 OJHONU 3HAKOBOW CUCTEMBI B IPYTYIO
C ONOpOHM Ha aNTOPUTM M YTOYHSIOIIME BOIPOCHI IEarora; Co3/aBaTh MOJ
PYKOBOJICTBOM IIielarora ¢ OOCYXXJI€HHMEM TIlaHa pPaOOThbl MUCHMEHHBIE H
YCTHBIE COOOIIEHUsT Ha OCHOBE HH(POPMAIMH W3 HECKOJbKHX HCTOYHUKOB
($U3UYECKOro cojiepKaHusl, MyOJUYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHOU
UM UCCIIE0OBATENbCKON NIESITEIBHOCTH; MPU 3TOM TI'PAaMOTHO HCMOJIb30BATh
M3YYCHHBIM TOHATUWHBIA anmapar HW3y4yaeMoro paszziena (Qusuku u
COMPOBOX/JAaTh BBICTYIUICHUE TIpe3CHTAaIMed ¢ Y4€TOM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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