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I[TOACHUTEJIbHA A 3AIINCKA

[TpumepHas pabouas mporpamMma 1o ¢Gu3MKe s 00y4aIoUUXCs C 3aAePKKON
ncuxuueckoro pazsutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 0011IeT0 00pa30BaHUs
MOJrOTOBJICHa Ha OcHOBe @DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIHLHOTO
cTaHjapTa ocHOBHOTo oOiero oopazoBanus ([Ipuka3z Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHHUCTEPCTBOM IOCTHIMU Poccuiickoil
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoit
aZanTUPOBAHHOM OCHOBHOM 0O0pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHusi OOyYarOIIMXCS C 3aJCPKKON TMCUXUYECKOro pa3BUTHUS (0A0OpEHHOU
pemerreM ®YMO nio o01iemy o6pazoBanuio (mpoTokost oT 18 mapra 2022 r. Ne 1/22))
(mamee — [TAOOIT OOO 3I1P), [TpumepHoit pabodeit mporpaMMbl OCHOBHOTO 00OIIIETO
oOpaszoBanmsi 1Mo mnpenmery «@Pusmkay, KoHmenmmm mpenogaBanus y4eOHOTO
npeamera «duznka» B 00pazoBaresbHbIX Oopranuzanusx Poccuiickoit dexnepaiiumy,
peanu3yronumMx OCHOBHbIE 00mieoOpa3oBaTeiabHble Mporpammbl, [IpumepHoit
MpOTrpaMMbl BOCITUTAHUSA, C yYETOM pacCHpelelieHHbIX 10 KiaccaM TPOBEPSEMBIX
TpeOOBAHMI K pe3ybTaTaM OCBOCHHS AJaNTUPOBAHHON OCHOBHOM 00pa30BaTEIbHOM
MpOrpaMMbl  OCHOBHOTO 0OIller0 00pa3oBaHMs OOy4YaAIOUIUXCSA C  3aJCPIKKOM
MICUXUYECKOTO Pa3BUTHSI.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Ousuka

VYueOubiii  npeamer «dusmka»  ABISETCS  CHCTEMOOOPA3YIOMIUM  JIS
€CTECTBEHHOHAYYHBIX MPEIMETOB, IOCKOJbKY (PU3NYECKUE 3aKOHbl MHUPO3JaHUS
ABIIIIOTCSI  OCHOBOM  COJIEp)KaHUs KypCOB XHMHM, OHOJOruHM, reorpaguu u
acTpoHOMUHU. DPu3nMKa BOOpYX,aeT OOyyarolIUXCsl HAyYHbIM METOAOM II03HaHUS,
MO3BOJISAIOLIUM NOJTY4YaTh OOBEKTUBHBIEC 3HaHUS 00 OKPYKAIOIIEM MHUpE.

[TpenMeT MakcHUMaibHO HaIpaBiieH Ha (POPMUPOBAHHUE UHTEpPECA K TPUPOTHOMY
U COLMAIbBHOMY MHpPY, COBEpIICHCTBOBAHME IIO3HABATEIbHON JEATEIbHOCTH
oOyuaronuxcst ¢ 3[1P 3a cuer oBnaseHUs] MBICIUTENILHBIMU ONEpAlMsIMH CPaBHEHUS,
0000111eHHs], pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE MHEHUE, (POpMUpOBaHUE
BO3MOXHOCTEW COBMECTHOM AESATEIBHOCTH.

N3yuenune Qusuku crnocoOCTByeT pa3Butvio y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaxeHWsl, (PYHKIMOHAIBHOW T'PAMOTHOCTH, YMEHUs
BOCIIPUHUMATh W KPUTUYECKH aHaJU3UPOBaTh HMH(OpPMAIIHIO, MPEICTABICHHYIO B
pa3nnuHbIX popmax. 3HAYUMOCTD NMPEAMETA JIJIS PAa3BUTHS KU3HEHHONW KOMITETEHINH
00y4Jaronuxcst 3aKIIF0YaeTCs B YCBOCHUH OCHOBBI (PU3NYECKUX 3HAHUM, HEOOXOIUMBIX
JUIA TIOBCEJHEBHOM >KM3HHM; HABBIKOB 3JI0POBOTO M 0OE€30MAacHOrO i YellOBeKa U
OKpY>Karolllen ero cpeapl 00pasa KU3HU; GOPMUPOBAHUN IKOJIOTUUECKON KYIbTYPHI.

[TporpamMma oTpaxaer cojepxaHue o0yueHus: npeamMery «PHU3nka» ¢ yueTom
0CcO0BIX 00pazoBaTeNbHBIX TOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. OBnanenue nanHbIM
y4eOHBIM MPEAMETOM MPEICTABIIAET ONPEACICHHYIO TPYIHOCTD ISl 00y4Yarouuxcst ¢
3IIP. D10 CcBsA3aHO C OCOOEHHOCTSAMHU MBICIIUTEIBHOMN 1E€ATENBHOCTH, IEPUOIUYECKUMU
KOJIEOAHUSIMU BHUMAaHMsI, MaJIbIM 00bEMOM MaMATH, HEOCTATOYHOCTHIO OOIIETO
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3amaca 3HAHUM, TMOHMKEHHBIM IO3HABATEIBLHBIM HMHTEPECOM U HU3KUM YpPOBHEM
pPEUYEBOr0 pa3BUTHSL.

Jlnst mpeogoneHusT TPYAHOCTEH B M3Y4YeHUHM y4deOHOro mpeamera «Du3mka
HeoOxonuMa  ajanTtanus oObeMa W XapakTepa ydyeOHOTO maTepuana K
MO3HABATENILHBIM BO3MOXKHOCTSIM JIJaHHOM KaTeropuu OOydYarolMXCs, YYeT HX
O0COOEHHOCTEW pa3BUTHUSA: HCIOJIb30BAHUE AQITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHHE N3Yy4aeMOTo MaTepHalia.

JlanHass mporpamMma KOHKPETHU3HPYET COJIep)KaHHE TMPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHUSAMU OOpPa30BATEIBHOTO CTAH/IAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YUYEHUS pPa3leioB (DU3UKH C y4eTOM MEXKIPEIMETHBIX W
BHYTPHUIPEIMETHBIX  CBSI3€M, JIOTMKHM y4eOHOTO TIpollecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX 0coOeHHOCTel oOy4atouxcs ¢ 3P Ha ypoBHE OCHOBHOT'O 00IIIETO
oOpa3oBaHuUsl, OMNpeAeasieT MHUHUMaJIbHBI HAOOp OMBITOB, JEMOHCTpALUH,
MPOBOJMMBIX ~ y4YUTEJIEeM B  Kjacce, JabopaTOpHBIX padoOT, BBITOIHIEMBIX

00yJarouuMucs.
Mertonuyeckord OCHOBOM H3y4yeHHsI Kypca «®Pu3uka» Ha ypOBHE OCHOBHOTI'O
o011ero o0Opa3oBaHUs ABJISIETCSA CUCTEMHO-IEATEIIbHOCTHBIN IIOAXOL,

O6€CH€‘-IHB&IOIHHﬁ AOCTHMKCHHUC JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H IIPCIMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJIbTAaTOB IMoCpcaCTBOM OpraHu3annuu aKTUBHOM
I103HABATEIbHOU ACATCIBbHOCTHU 06yqa}oumxc51, 4TO OYCHb BAXKHO IIPpH O6y‘-ICHI/II/I
I[GTGﬁ C 3HP, JJISI KOTOPBIX XapaKTCPHO CHUIKCHUC MO03HABATECIbHOM aKTUBHOCTH.

Hesn u 3a1a4u u3y4eHus y4eOHOro npeamera «Pusnka

Obwue yenu wusydeHus ydyeOHoro mnpeamera «®Dusuka» NpPEICTaBICHBI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 00IIIeT0 00pa3oBaHusI.

OCHOBHOI 1IeTBI0 O0YyYEHHS JeTel C 3aJep>KKOM MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TIPEIMETE SIBJISETCS: IOBBIIIEHUE COLMAIBHOW aJanTaluyd JeTed uepe3
npuMeHeHne QU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak U JJiT HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBAaIOIIUX  OCHOBHYIO  0Opa3oBaTelIbHYyI0  IPOrpaMmy,
JOMUHHUpYIOLEe 3HaUeHHE MPUOOPETAIOT TaKue yelu, Kak:

" OCBOCHHE 3HAHUU O METOJ[aX HAYYHOTO IMO3HAHUS IPUPOILI M HOPMUPOBAHKE HA
ATOM OCHOBE MPEICTABIICHUN 0 PU3NUECKON KapTUHE MUPA;

" OBJIAJICHUE YMCHHUSMHU TIPOBOAUTH HAOTIONEHUS TPHUPOIHBIX SIBICHUMH,
ONMKCHIBATh M 0000IaTh pe3yJabTaThl HAOJIOJAEHHM, HCHOJIb30BATh MPOCTHIE
U3MepUTENbHbIE TPUOOPHI IS U3yUYeHUs: GU3UUECKUX SBJICHUN; TPEACTABIISATh
pe3yJbTaThl HAOMIOACHUN WM U3MEPEHUH C MOMOIIbI0 Taldull, rpaduKoB U
BBISIBJIAITH HA OSTOM OCHOBE SMIIMPUYECKUME 3aBUCHUMOCTH; MPUMEHSThH
MOJIyYeHHbIC 3HAHUS JJIs1 OOBSICHEHUSI Pa3HOOOPa3HbIX MPUPOIHBIX SIBICHUN U
MPOLIECCOB, MPUHIUIMNOB JIEUCTBUS BAKXHEUIINX TEXHUUYECKUX YCTPOUCTB, IJIS
peuieHust GpU3NYECKUX 3a1a4;

" pa3BUTHE NO3HABATEJBHBIX HHTEPECOB, HMHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIOCOOHOCTEM, CAaMOCTOSTENIbHOCTH B MPUOOPETEHNU HOBBIX 3HAHUMN, TIPU
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pemieHnn  (U3MYECKUX 3aJa4 M BBIIOJHEHUM  SKCIIEPUMEHTAIBHBIX
UCCIJIEJOBaHUH C UCIIOJIB30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTHUH;

" BOCHHUTaHUE YOEkKIEHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB IPHUPOIBI, B
HEOOXOJMMOCTH Pa3yMHOI'O UCIIOJIb30BaHUS JOCTHKEHUI HAYKU U TEXHOJIOTUH
JUIS. TaJbHEHIIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBAKEHUS K TBOpLAM
HayKM U TEXHUKH; OTHOIIEHUS K (PU3MKE KaK K 3JIEMEHTY OOLIeUeI0BEYECKOM
KYJIBTYPBI;

" JCIOJIb30BAHME MOJYYEHHBIX 3HAHUN U YMEHHU JUUISl pEeIIECHUs TPAKTUYECKUX
3a7lady TOBCEJHEBHOW JKM3HM, oOecredeHHss Oe30IacHOCTH CBOEHW >KHU3HH,
PaMOHAIBHOTO MTPUPOJONOIB30BAHNS U OXPaHbl OKPYXKAIOLIEH CpEIbl.
JlocTrkeHne 3TUX Liefield 00€eCIeunBaeTCsl PEIIEHUEM CIEAYIOIINX 3a0ay.

» 3HaKoMCTBO oOyuarontuxcsi ¢ 3IIP ¢ merogamu uccienoBanusi 0ObEKTOB U
SBJICHUM ITPUPOJIBI;

" OpUOOPETEHHE 3HAHMM O MEXAHUYECKUX, TEIUIOBBIX, SJEKTPOMArHUTHBIX M
KBaHTOBBIX SIBJICHUSAX, (PU3MUYECKMX BEIMYMHAX, XapaKTEPU3YIOLIUX ITH
SBJICHUS;

" (popmupoBaHue yMeHUMN HAOIIOAATH IPUPOIHBIE SBJICHUS U BBIIIOJIHATH OIBITHI,
JabopatopHble  pa0OThl M DKCHEPUMEHTAJIbHBIE  HCCIEAOBAHUA  C
UCIIOJIb30BAaHUEM HU3MEPHUTENBHBIX MNPUOOPOB, IIHPOKO MPUMEHSIEMBIX B
IIPaKTUYECKOM KU3HU;

" OBJIAJICHUE TAKUMHU IMOHATUSAMH, KaK IPUPOAHOE SBJICHUE, SMIMPUYECKU
YCTaHOBJIEHHBIN (haKT, poliema, runoTe3a, TEOPETUUECKUI BBIBOJ, pe3yJbTaT
DKCIEPUMEHTAIILHON ITPOBEPKH;

" [OHMMAaHHE OTJIMYMA HAyYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(}OpMaIuH,
LHEHHOCTH HAayKH Il YJIOBJIETBOPEHHSI OBITOBBIX, INPOU3BOJCTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEN YeTOBEKA.

Ocob0ennocTu 0T0OOpPa M aganTannu yueOHOro MarepuaJja no gpusuke

OcHoBoil 00yueHus odyvatomuxcs ¢ 3[1P Ha npenMerax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBIISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIHMTEIBHBIX OMepanuil (aHaims,
CUHTE3, CPaBHEHHE, 0000I1I€HNE) HA OCHOBE BBINOJIHEHUS Pa3BUBAIOIINX YITPAKHEHUI,
dopMupoBaHHEe TIPUEMOB YMCTBEHHOW paOOThI: aHAIM3 WCXOJHBIX JIaHHBIX,
IUIAHUPOBAHKUE MaTepHalla, OCYIIECTBIEHUE MOATAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBIISICTCS TUKBUIAIUS TPOOEIIOB B 3HAHUSAX, 3aKPEIUICHUE U3yYEHHOTO
MaTepuaia, oTpadoTKa aJlropuTMOB, IIOBTOPEHUE MpOoNeHHOrO0. bonbiioe 3HadeHue
NPUIAETCS YMEHHIO paccka3aTb O BBINOJHEHHOM paboTe C MpaBUIbLHBIM
ynoTpeOJeHNEM COOTBETCTBYIOLIEH TEPMUHOJIOTUA U COOJIOJCHUEM JIOTUYECKUX
cBs3ell B m3iaraeMoM marepuane. J[ns oOyuatomuxcs 3[1P Ha ypoBHE OCHOBHOTO
oOuiero 00pa3oBaHUS MO-TIPEKHEMY SIBISIOTCS XapaKTePHBIMU: HEAOCTATOYHBIN
YPOBEHb Pa3BUTHS OTACTHHBIX MCUXUYECKHX MPOIECCOB (BOCTIPUATHS, BHUMAHMS,
MaMsITH, MBIIIJICHNSI), CHIPKEHHBIM YpOBEHb MHTEIUICKTYaJIbHOTO Pa3BUTHUS, HU3KUN
YPOBEHb BBIIIOJHEHUS Y4€OHBIX 3aJlaHUl, HU3Kas ycnemHocTh oOyueHus. [loatomy
pU U3Y4eHUH (PU3UKHU TPEOYEeTCs 1eJIEHANIPABIEHHOE HHTEIEKTYaJIbHOE Pa3BUTHE
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oOyuaromuxcst ¢ 3IIP, oTBewatomee MXx OCOOCHHOCTSM U BO3MOXKHOCTSIM. YUeT
ocobenHocteil oOywarouuxcst ¢ 3I[IP TpeOyer, 4TOOBI HpH WU3YyYEHUH HOBOIO
MaTepuaina 003aTeNIbHO MPOUCXOINIO MHOTOKPATHOE €T0 IOBTOPEHUE; PACIIUPEHHOE
PAacCCMOTPEHHE TEM | BOIPOCOB, PACKPBIBAIONIUX CBSI3h (U3UKA C JKHU3HBIO;
aKTyalu3alus MePBUYHOT0 )KU3HEHHOTO OMbITa O0yYaOITUXCS.

YcBOeHHE TpPOrpaMMHOrO MaTepuaiga 1o (U3MKE BBI3BIBACT OOJBIINE
3arpyaHeHus y oOydarommuxcsa ¢ 3I1P, mostomy Teopusi m3ydaercs Oe3 BBIBOJIOB
CIOXHBIX (popmyi. 3amauu, TpeOyrouue NPUMEHEHUS! CIOXKHBIX MaTeMaTHYeCKHX
BBIYKCIICHUN U (OPMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MeXxaHu4ecKoe JIBUKEHUE),
«ApxumenoBa cuna», «MexaHUYECKasT DHHEPTUSN», «IIEKTPUUYECKUE SBICHUS,
«NEKTPOMATrHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO YUUTEIS.

Oco0oe BHMMaHHME NPU H3YYEHUU Kypca (PUUKUA YACISETCS MOCTAaHOBKE W
OpraHU3alliy PKCIEPUMEHTA, a TaKKe MPOBEJACHUIO (TPEUMYIIIECTBEHHO Ha KaXKIOM
YpOKE€) KpAaTKOBPEMEHHBIX JIEMOHCTpalMii  (BO3MOXHO C  HUCIIOJb30BaHUEM
ANEKTPOHHON aeMoHcTpairuu). HexkoTopble TeMbl 003aTENbHO MOKHBI BKJIIOYAThH
OMOpHBIE JIaDOpaTOpHbIE padOThI, KOTOPHIE PA3BUBAIOT YMEHHUE IMOJIb30BATHCA
MpoCTEHIIUMU TpUOOpaMH, aHAJIU3UPOBATh IMOJYyUYCHHBIC JaHHbIE. B CBs3u C
OCOOEHHOCTSIMU  TOBEJeHUss HW  jAesTtedbHocTH  oOydwaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTH) MPEAYCMOTPEH CTPOXKAMIIINIA KOHTPOJIb
3a COOJIIOICHUEM TPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEJECHUU JIa0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbmoe BHuManue npu uzydeHuu ¢usuku noapoctkamu ¢ 3[1P oOpamraercs
Ha OBJIaJICHME MMM NPAaKTHUYECKMMHM yMEHUSIMHU U HaBbikamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE O00BbEeMa TEOPETUUYECKUX CBEACHUM, BKIIIOUEHUE OTMEJIbHBIX TEM WIH
LEeJbIX pa3le’oB B Marepuangbl s  O0030pHOTO, O3HAKOMHUTENIBHOIO  WIIU
dakynbratuBHOTO M3yueHus. [IpennaraeTcs ymeHbllIeHHE 00beMa MaTeMaTUYECKUX
BBIUMCIICHUH 34 CUET YBEJIIMUYCHUS KAY€CTBEHHOTO ONKUCAHUS SIBIICHUW U MPOLIECCOB

JlocTaTouHOE€ KOJWYECTBO BPEMEHHM OTBOJUTCS HA PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPBIBAIOIIUX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SIBJICHUSAMH,
HAOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YYEHUKAM U3 X KU3HEHHOTO OIBITA.

MakcuMalibHO ~ HCHOJIB3YIOTCS ~ MEXIPEAMETHbIE  CBSI3M C  TaKUMU
TUCHIUIUIMHAMH, Kak reorpadus, Xumus, Ouosiorus, T.K. oOydarommecss c¢ 3IIP
0COOEHHO HYXXIAIOTCA B MPETOJHECEHUH OJHOTO M TOTO K€ Yy4eOHOro marepuana B
pa3IMYHBIX AacCIeKTax, B €ro BapbUPOBAHWHU, B HEOJHOKPATHOM MOBTOPEHUH H
3aKpEIUICHUA  TIOJYYEHHBIX 3HAHWUM W NPAKTUYECKUX yMeHui. [lo3Bosisis
paccMaTpuBaTh OJMH U TOT K€ Y4eOHBIM MaTepuajd C pa3HbIX TOYEK 3pEeHMUS,
MEXIPEIMETHBIE CBSI3U CITOCOOCTBYIOT €0 JIYUILIEMY OCMBICIEHUIO0, 00JIee TPOUYHOMY
3aKPEIUICHUIO TTOJYYEHHBIX 3HAaHUN U IPAKTUYECKUX YMEHUM.



IIpumepHbie BUABI AesiTeJbHOCTH o0ydarmuxcs ¢ 31IP, o0ycioB/ieHHbIe
0c00bIMH 00pa30BaTEeIbHBIMH MOTPEOHOCTAMH U 00ecredYnBAKOIIUE
OCMBICJIEHHOE OCBOEHHE COJeP:KAHNU 00pa30BaHus N0 npeametry «Dusuka»

[TpumepHas TemaTU4ecKas U TEPMUHOJIOTUYECKAS JIEKCHKA IO KYpCy (PU3UKHU
cootBercTByeT [TOOIT OOO.

Conepxanue BUAOB AesitenbHOCTH oOydaromuxcst ¢ 3[IP Ha ypokax ¢usuku
OTIpe/IeTIsieTCs] UX 0COOBIMH 00pa30BaTENbHBIMHU MOTpeOHOCTAMU. [loMUMO HMIMPOKO
ucnonbszyembix B [IOOIT OO0 ob6mux asst Bcex 00y4aronuxcs BUI0B JeSTEIbHOCTH
CJIETyeT YCHUJIUTh BUABI IEATEIbHOCTH, CICIIU(PUYUHbIE IJI TaHHOW KaTeropuH JACTEH,
00ecIeunBaroIIfe OCMBICIEHHOE OCBOCHHE COZEpKaHUs 00pa30BaHUs MO MPEAMETY:
YCUJICHHE TMPEAMETHO-TIPAKTUYECKON JNESITEIbHOCTH C aKTHBU3alMEeH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuaja C OMOpOd Ha aJrOPUTM; «IIOIIArOBOCThY» B M3YUYEHUU
MaTepuaia; UCIOJIb30BAaHUE JOTIOJHUTEIbHON BU3YaIbHON OMOPHI (CXEMBI, 1a0JIOHBI,
ONOpHBIE TaOJMIIBI); PEUEBOM OTYET O NPOLECCE U pe3ynbTare MAESITEIbHOCTH;
BBIMOJTHEHUE CIIEHUAIBHBIX 3a/laHui, OOECHEeUMBAIOIIUX KOPPEKLHUIO PETYISALNU
y4eOHO-T03HABATEIBHON IEATEILHOCTH U KOHTPOIb COOCTBEHHOTO pe3ybTaTa.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SBISIOTCS NPHEMBI padOTHI C
JEKCUYECKUM MaTepuaioM Mo mpeamery. llpoBoautcs crenumanbHas paboTta 1O
BBEJICHUIO B aKTHBHBIN CIIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHH.
N3y4yaembie TEpMUHBI BBOJSATCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTeNIbHA BU3YyaTbHAS
MOJIIEPIKKA, aITOPUTMBI PaOOTHI C OMIPEIETICHUEM, OTTIOPHBIE CXEMBI JIJIS1 aKTyaTH3aIHH
TEPMHUHOJIOTUH.

B cBs13u ¢ 0coO6piMu 00pa3oBaTebHBIMU TTOTPEeOHOCTSIMU OoOyuaromuxcs ¢ 311P,
[pY MJIAHUPOBAHUHU pabOThl yUEHUKA Ha YPOKE CIEAYyeT MPUACPKUBATHCS CIEAYIOLINX
MOMEHTOB:

1. Ilpu omnpoce HeoOOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3peliaThb
MOJIb30BAThCS MJIAHOM, COCTABJIEHHBIM MPHU MOJATOTOBKE TOMAILIHETO 3a/1aHusl; 1aBaTh
00JIbIlIe BPEMEHU TOTOBUTHCS K OTBETY Y JJOCKH; pa3pelaTh JejaaTh IpeIBapUTebHbIC
3aIKCH, TI0JIH30BATHCS HATJISIIHBIMH TIOCOOUSIMHU.

2. Ilo BO3MOXHOCTM 3aAaBaTh OOYYAIOMIMMCS HABOJSIINE W YTOUHSIOUINE
BOTIPOCHI, KOTOPHIE TIOMOTYT MM IOCJIEIOBATEILHO U3JI0KUTh MaTepral.

3. CucremaTnueckd NPOBEPAITh YCBOCHHE MaTepuaja Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEHUS TPOOETIOB B MPOIIEIIIIEM MaTepurale.

4. B mporiecce u3ydeHUs HOBOTO MaTepuajia BHUMaHUE YYCHHKOB oOparmaercs
Ha HanboJee CIoXKHBIE pa3/ieibl n3ydaeMol TeMbl. HeoOxoaumo varie oOpamatbest K
HUM C BOIIPOCaMH, BBISICHSIOLIMMH MIOHUMaHNe y4eOHOro MaTepualia, CTUMYJINPOBATh
BOMPOCHI IIPU 3aTPYTHEHUSX B YCBOCHUH HOBOTO MaTepHara.

Mecto yuyeOHOro npeamera « ®u3uka» B y4eOHOM IVIaHe

B cootBerctBUM ¢ DemepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOI'O 00111eT0 00pa3oBaHus yueOHbIi npeamer «Dusuka) BXOIUT B
npeaMeTHyt0 o0mnactb «EcTecTBEHHbIE HAyKW» W SBIAETCS 00S3aTeNbHBIM IS
uzyuenusi. Conepkanue yueOHoro npenmera «Duszuka», npeAcTaBiIeHHOE B
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IIpumepnoii paboueit mnporpamme, cootBerctByer @DI'OC OO0, IlpumepHoi
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOrO oOmiero oOpa3oBaHUs,
[TpumepHOI aganTUPOBaHHON OCHOBHOM 00pa3oBaTEIbHON MpPOTrpaMme OCHOBHOTO
00111eT0 00pa3oBaHUs 00YUYAIOIIUXCS C 3a/IEPKKOU IICUXUUYECKOTO PA3BUTHUS.



COLEP)KAHUE YUYHEBHOI' O ITPEAMETA «®U3UKA»

7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUYU OKPY:KAIOIIEro MUpa

dusznka — HayKa O IPUpOIE. SABIECHUS TPUPOIbI (MCl). DOU3NYECKUE SABJICHUS:
MEXaHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3Mmepenue Qusnyeckux BenuuuH. Dusuueckue
npu60pb12. llozpewnocmo usmepenuti. Mexx1yHapoIHasi CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ectecTBeHHbIE HAYKH U3Yy4alOT pUpoay. Ecmecmeenno-
HAyuyHblll MemoO NO3HAHUA:! HAOJ00eHue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUEe  2UNOme3, IKCNepuMeHnm Nno Npoeepke 2unomes, 00bACHeHue
Habo0aemoeo aenenus. Onucanue uzudeckux A6AeHUl ¢ NOMOUbIO MOOeENel.

[IpenmMet 1 MeToabI (PUUKH.

ﬂemoucmpauuu3

1. MexaHudeckue, TEIUIOBbIE, JJICKTPUUECKHWE, MAarHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusndeckre NpuOOPsI U MPOLETypa NPSIMBIX U3MEPEHUN aHAIIOTOBBIM U

1U(ppOBBIM TPHOOPOM.
3. OmpeeneHne MOrpenrHOCTH SKCIIEPUMEHTA.
DponmanvHule 1ad00pamopHvle padomvl UU J1eKMPOHHAS OEMOHCIMPAYUA.
1.OnpenencHue IIEHBI JIEJCHUS HW3MEPUTEIBLHOTO IMpubopa  (MCIONIB3YS
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).
2. smepenne 00bEMa )XKUIKOCTH U TBEPIOTO Tea
3. Onpeoenerue pazmepos Maivlx mei.

Pa3znen 2. [lepBoHayajibHbIE CBEeJIEHUS O CTPOEHUM BellleCcTBa

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, ux pazmepvl. Onbimeol,
0oKasvlearouue OUCKpemHoe Cmpoetue seujecmad.

JIBmxenne wyactui] BemiectBa. C(CBS3b CKOPOCTH JBHXKEHHUS YacTHI[ C
Temneparypoil. bpoyHoBckoe nBwxeHue, auddysus. Bzaumooeiicmeue uacmuy
gewecmea. NPUMNCeHUe U OMmmaiKueaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CMPOEHUE 2A308, HCUOKOCHEU U MBEEPObLIX
(kpucmannuueckux) men. Bzaumocenzv medxcdy ceolicmeamu eewjecms 6 pPAa3HbIX
acpe2amHvlX COCMOSHUAX U UX AMOMHO-MOJNEKYIApHbiM cmpoeruem. OcobenHocmu
azpe2amHuvlx COCMOSIHULL 800bL.

/Iemoncmpauuu4

L MC — seMeHTbI coepKaHms, BRITIOYAIONIAE MEKIIPEAMETHBIE CBSI3H, KOTOPHIE MOAPOOHEE PACKPHITH B
TEMATUYCCKOM IINIAHUPOBAHUU.

2 31eCh 1 aliee KYPCHBOM 0G03HAYCHBI TEMbI, H3Y4EHHE KOTOPBIX POBOIUTCS B 03HAKOMUTEIBHOM IU1ane. [legaror
CaMOCTOSTENILHO ONpeessieT 00beM N3ydaeMoro MaTepHana.

® Bee JlemoncTparmn 1 JIaGopaTopHEIe PabOTHI, PEACTABICHHBIC B COIEPKAHNH, JOMYCKACTCS (MOXKHO) TIPOBOIHTD,
HCTIOJNB3YsT HHPOPMAITMOHHBIE U SJICKTPOHHBIC TEXHOJIOTHH (1M POBBIE 00pa30BaTEIbHBIE PECYPCHI).

% 311ech 1 Janee IPHUBOINTCS PACIINPEHHBIN TIepPEUeHb TaG0PATOPHBIX PAGOT 1 OIBITOB, U3 KOTOPOTO YIHTEIb ACTACT
BBIOOD MO CBOEMY YCMOTPEHHIO.
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1. Habmronenue 6poyHOBCKOTO IBMKECHUSI.
2. Ha6mronenue muddysun.
Dponmanvhsle 1ad0pamopHvie padOmMbvl U ONbIMbL

1. Onenka pauamerpa aroMa METOJOM PSAOB (C  HCIOJIB30BAHHEM
¢dororpadumii).
2. OnbITH 110 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHS T'a30B.

3.0mbITHl TI0 OOHAPYKEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO TPHUTSKEHUS
(271eKMPOHHAA OeMOHCMPALU).

Paznen 3. /IBu:keHne u B3auMOAelcTBHE TeJl

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHHE.
Ckopoctb. Cpeousia ckopocmv npu HepagHOMepHOM Osudicenuu. Pacyér mytu u
BPEMEHU JABUKCHUS.

SABnenue wuHepuuu. 3aKoH uHepyuu. Bzaumooleucmeue men kax npuduna
UsMeHeHUus. cKkopocmu OsudiceHus mein. Macca rax Mmepa uHepmuocmu meind.
[TnotHoCTh BemecTBa. C8s13b NIOMHOCMU C KOIUYECMBOM MOJIEKYl 8 eOUuHUYe 00vbéma
geujecmaa.

Cuila Kak XapakTepucTHUKa B3auMoAeucTBusl Tenl. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
Tsokectu. Cuna msaxcecmu Ha Opyeux naanemax (MC). Bec tenma. HeBecoMoCTb.
CioxxeHue CuJl, HalpaBJIEHHBIX MO OJHOW mpsiMou. PaBHoaerctByromas cuil. Cuna
mpenus. Tpenue cxonvorcenus u mpenue noxkos. Tpenue 6 npupooe u mexnuxe (MC).

jlemomrmpamm3
Hab6nronenne MexaHn4ecKoro IBHKCHHS Tea.

N3mepenne CKOpoCTH MPSMOJIUHEHHOTO JIBUKECHHUSI.
HaGnronenue sBieHust UHEPITUH.

Ha6nronenue n3MeHeHus: CKOPOCTH MPHU B3aUMOJCHCTBUU TEI.
CpaBHeHHEe Macc 10 B3aUMOJICVCTBUIO TE.

CroxeHue cuil, HAaNpaBJIEHHBIX M0 OJTHOW MPSIMOA.

7. leMOHCTpalus CUJIbI YIPYTrOCTH Ha pa3IUYHBIX MaTepUaiax.
@ponmanvrole 1a00pamopHbvie padbomovl U ONbLIMBbL.

Sk whE

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOTO ABMKEHUS (IIapHUKa B KUAKOCTH,
MOJIETH JICKTPUICCKOT0 AaBTOMOOWIIS U T. I1.) (21eKMPOHHASA 0EMOHCIPAUUSL).

2. Omnpenenenue cpeHel CKOPOCTU CKOJIBKEHUSI OpyCKa WM IIapuKa Mo
HAaKJIOHHOW IUIOCKOCTH.

3. OnpenenexHre MIOTHOCTH TBEPAOIO TeNA.

4. OnbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbKeHUs (AedhopMalivim)
OPYXUHBI OT TPUIIOKEHHOW CHUJIBI.

S. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIINXC HOBerHOCTeﬁ.

Pa3nen 4. [laBiieHue TBEPABIX TeJl, s KMIKOCTEH U ra30B
Hasnenue. Cnocobwr ymenvuienus u yseauuenus oaenenus. [lasnenue 2asa.
3asucumocms Oasnenus eaza om o0véma, memnepamypul. llepedaua oasnenus
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meepoviMu menamu, srcuokocmamu u eazamu. 3axon Illackans. IInesmamuyeckue
MauuHvl. 3aBUCUMOCTD JTaBJICHHSI JKUJIKOCTH OT TiyOuHbl. Coobwarowuecs cocyoul.
l'uopasnuueckue mexanuzmoi.

AtMmocdepa 3emmn u atmocdepHoe naBineHue. lIpuuumsvi cyuecmeosamusl
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeproco
oasnenus. 3a8ucumMocms ammoc@heprHoeo 0asieHusi Om 8blCOmMbl HAO YPOBHEM MODAL.
IIpubopul 0ns uzmepenus ammocgpepnozo 0asnieHus.

Heticmeue srcuoxocmu u 2asza Ha NOSPyHcéHHoe 8 HUX meio. BrITalkuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. [lnasanue men. Bozoyxonnaearue.

JHemoncmpayuu
3aBUCUMOCTb JIABJICHUS T'a3a OT TEMIIEPaTyPhl.

[Tepenava naBiaeHUS )KUAKOCTBIO U TA30M.

Coobmiatoiuecs COCy/bl.

['mppaBnuueckun mmpecc.

[IposiBenue nercTBust aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
TeJa U INIOTHOCTU KUIKOCTH.

7. PaBeHCTBO BBITaNKMBAIOIIEH CHIIBI BECY BBITECHEHHOU KUJKOCTH.

8. YcioBue miiaBaHus Tell: JIaBaHUE WJIU MOTPYKEHUE Te B 3aBUCUMOCTHU
OT COOTHOIIEHUS IUIOTHOCTEHN TEJa U KUAKOCTH.

DponmanvHovle 1a00pamopHvle padomvl U ONbIM bl

SoghkwdPE

1. HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJAE OT 00bEMA MOTrpyKEHHON
B JKMJIKOCTh YaCTH TENa.

2. OnpenenieHre  BBITAIKUBAIONICH  CUJIbI, JEHCTBYIOLIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKHBAIOLIEH CUJIbI, JEHCTBYIOIIEN Ha
TEJIO B JKUJIKOCTH, OT MACChI TENA.

4, OnbIThl, JE€MOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKABAIOMIEH CHIIBL,

JNEUCTBYIONIEH Ha TEJIO B KUIKOCTU, OT 00BhEMA MOTPYKEHHON B KUJIKOCTh YACTH TeJa
Y OT IUIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM  KOHCTPYMPOBAHUE  JIOJKHU
U onpeaeieHue €€ rpy30I01bEMHOCTH.

Pa3znen 5. PaboTa u MOIIHOCTB. JHeprus

Mexanudeckast pabora. MOITHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [Ipasuio
pasHogecus pviuaza. Ilpumenenue npasuna pasHogecus pviuaza K 0J0KY. «3o10moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3moB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHKE.

Mexannueckass dsHeprusi. Kunemuueckas U NOMEHYUANbHASI  IHEPIUSL.
IIpespawenue 00H020 6UOA MeXaHUUECKOU dHepeuu ¢ Opy2ou. 3aKOH COXPaHEHUS
OHEPTUU B MEXAHUKE.

JHemoncmpayuu

1. [TpumMepbl NPOCTHIX MEXAaHU3MOB.

10



3 4
@ponmainsHble 1a00paAmMoOpHbLE PAOONIBLL U ONBIM b

1. Onpenenenre pabOThI CHIIbI TPEHUS [IPU PABHOMEPHOM JBHKEHUU TeEJIa
10 TOPU30HTAIIBHON TOBEPXHOCTH.

2. HccnenoBanue ycioBH paBHOBECHS phlyara.

3. N3mepenue KIT HAKJIOHHOU TIOCKOCTH (21eKkmponnasn
demoncmpayus).

4, N3ydeHune 3akoHa COXpaHEHUsS] MEXAHUUYECKON SHEPruu (271eKmpoHHAaA
Jemoncmpayus).
8 KJIACC

Pa3nen 6. TenioBbie siBJIeHUSA

OcHogHble  NONONCEHUST  MONEKYISAPHO-KUHEMUYeCKOl Meopuu  Cmpoenus.
sewecmsa. Macca u pasmepvi amomos u monexyr. Onvimvl, noomeepaicoaujue
OCHOBHbIE NONONHCEHUS MONCKVIAPHO-KUHEMUYECKOU MeOPUl.

Mopnenu TBEPAOro, KUIKOTO H Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucmannuueckue u amopguole mena. ObvscheHue c80UCM8 2a308, HUOKocmell u
MEEPOLIX mell HA OCHOBE MNOJIONCEHUl MOJIeK)IAPHO-KUHEMU4ecKoU meopull.
CMauuBaHue u Kanuiisapuvle aeieHus. Tennogoe pacuiupenue u cocamue.

Temnepatypa. Césa3b memnepamypsvl co CKOPOCHbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvi  usmeHeHus — 6HYmMpeHHel  IHEepeUU:
menionepeoaia u cogepuierue pabomol. Buovl menionepedauu: menionpo8ooHoCmy,
KOHBeKYUsl, U3TydeHue.

KonuuectBo Teminotel. Yoenvnas mennoémxocms eewecmea. Tennoobmern u
menJiogoe pasHosecue. YpasneHnue meniogozo baiauca.

lInasnenue u omeepoesanue KpUCMAIIUYECKUX gewecms. Yoenonas menioma
naaenenus. [lapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvras
menioma  napooopazosamus.  3a8UCUMOCMb  meMnepamypvl — KUNeHuss — om
ammocgeprozo oasnenusi. Brasicnocmo 6030yxa.

DHeprus TOIUMBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomsr mennosvix dsucameneu. KII/[ mennosozo osucamens.
Tennosvle osueamenu u 3awuma okpyxcaroweti cpeovt (MC).

3axon coxpanenus u npespaujenust SHepauu 8 mennosvix npoyeccax (MC).

Hemoncmpayuu

1 Habmoenne 6poyHOBCKOTO IBUKECHUSI.

2 Ha6nronenue nuddysun.

3. Habmronenue sBiaeHU CMauyMBaHUS ¥ KalTWUIIPHBIX SBJICHU.

4 Habmntonenue TemioBoro pacmpeHust Tell.

S. M3MmeHeHune maBaeHUs ra3a npu K3MEHEHUH 00bEMa U HarpeBaHUH UITH
OXJIQXKJICHUH.

6. [TpaBuiia u3mMepeHus TeMIepaTypsl.

1. Buae! reronepenayn.

8. OxnaxxjaeHue npu CoBEepIIeHUN PabOTHI.
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9. HarpeBanue rpu coBepIiieHUU pabOThl BHEITHUMU CHJIAMHU.
10. CpaBHeHHE TEIIIOEMKOCTEN pa3TUYHBIX BEIIECTB.

11. HaOmonenne KUneHus.

12. HabGmroaeHune MOCTOSHCTBA TEMITEpaTyPhl IPH TJIABICHUU.
13. Mojenu TEIUIOBBIX JIBUTATEIIEH.

Dponmanvhsle 1adoOpamopHvie padOmMbl U ONbIMbL

1. OnbITEl IO OOHAPYKEHUIO JEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHUS
(271eKmpoHHaAA OemMOHCmMPayus).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WUJIU caxapa.

3. OnbIThl 10 HAOTIOAEHUIO TETIJIOBOIO PACILIMPEHUSI TA30B, )KUJIKOCTEN U
TBEPJBIX TEIL.

4. OmnpenenenHre naBieHHs BO3AyXa B OaJJTIOHE IITPHLIA.

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD AABJICHUS BO3yXa OT €r0
00bEMa 1 HarpeBaHUs WA OXJIAXKICHUS.

6. HaGintoienne n3MeHeHHsi BHYTPEHHEH SHEpruu Tena B pe3ysibTare
TEIUIONEepeIauu U pabOThl BHEIIHUX CHJL.

7. HccnenoBanue gBIEHHS TEIJIO0OMEHA MPU CMEIIMBAHUM XOJIOAHOW U
ropsiyer BOJBL.

8. HccnenoBanue mpoliiecca uCnapeHusl.

Q. Ornpenenenre OTHOCUTENIBHON BIIAYKHOCTH BO3AyXa.

10.  Ompeoenernue yoenvHoii meniomol niasIeHUs ibod.

Pa3znen 7. djiekTpuuecKHe 1 MATHUTHBIE SIBJIEHUS

Inekmpuszayusi men. JIBa poma 3JIEKTpUUECKHX 3apsaoB. B3aumopnercTBue
3apsHKEHHBIX TEJL.

Onextpudeckoe mone. [lpunyun cynepnosuyuu 31eKmpuyeckux noeu (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexkmpuueckux 3apsao0os. Dnemenmapuulil 31eKMpUYecKull 3apso.
Cmpoenue amoma. ITpOBOTHUKU U JUAIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsza.

DJIEKTPUUECKUN TOK. Ycnosus cywecmeosanus 921eKmpudeckoco moxKa.
HUctounuku mMOCTOSSHHOTO ToOKa. JIEMCTBUSI DIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIeKmpuiecKull mox 8 HCUOKOCmAX U 2a3ax.

Pabota W MONIIHOCTh DJEKTPUUECKOTO TOKa. 3akon Jicoyns—/lenya.
Onekmpudeckue yenu u nompeoumenu INEKMPUUECKOlU dHepeuu 8 Oblmy.
Onektpuueckas uenb. Cuila Toka. DnekTpuyeckoe HamnpspkeHue. ConpOoTHBICHUE
MIPOBOJIHUKA. YOenvHoe conpomuénenue eeujecmea. 3akon OMa st ydacTKa IIeTu.
[TocnenoBarenbHOE W MapajUiebHOE COEIWHEHHE MPOBOAHUKOB. Kopomkoe
3aMbIKaHue.

[TocTosiHHBIE MarHuThl. B3anmMoaeCcTBUE TTIOCTOSTHHBIX MarHuTOB. Macuummoe
none. Macnumnoe none 3emau u e2o 3HaveHue 0as Hcusnu Ha 3emie. Onvim Spcmeda.
Maenummnoe none anekmpuueckozo moka. llpumenenue 21eKkmpomacHumos 8 mexuukxe.
eticmseue mMacHumHo20 NOsL HA NPOBOOHUK C MOKOM. DIeKmMpoosueamelb
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nocmosanHo2o moka. HMcnonvzosanue s1ekmpoogueameneti 8 MEeXHUYeCcKux ycm-
polucmeax u Ha mpaHcnopme.

Onvimur apaoes. Asenenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocoodwvl noyuenuss 31eKmpuiecko dHepauu. INEKTPOCTAHITUH
Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTHUU.

Hemoncmpayuu
DJeKTpu3aius Tel.

JIBa pojia 3IEKTPUUECKUX 3aPS/IOB U B3aMMOACHCTBUE 3apsKEHHBIX TEI.
Y CTpONCTBO U IEUCTBUE INEKTPOCKOIIA.
DnekTpocTaTHuecKast HHIyKIusI.

3aKOH COXpaHEHHUsI AJIEKTPUUECKUX 3apsI/IOB.
[TpOoBOTHUKY U AVDIICKTPHUKH.

MopnenupoBaHue CUIIOBBIX JIMHAW AJEKTPUYECKOTO MOJIS.
M cTOYHMKM MOCTOSTHHOTO TOKA.

JIeCTBHUS BJIEKTPUYECKOTO TOKA.

0. DrnexTpuyecKuil TOK B )KUIKOCTH.

1. Ta3oBbIi pazps.

2. VI3aMepeHue CUIbI TOKa aMIIEPMETPOM.

N3MepeHune 31eKTpUYECKOro HaMpsKEHHUS BOIbTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBIICHUH.

15. BsaumojeicTBHE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS MMOJTIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmpIT Dpcrena.

19. MarauTHOE moJie TOKa. DJIEKTPOMAarHuT.

20.  [leficTBHE€ MarHUTHOTO TOJIS1 HA TPOBOJTHUK C TOKOM.

21. DnexTpoaBUTaTENh TOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHHS DJIEKTPOMAarHUTHONW MHIYKITUH.

23.  OmbiTel @apanes.

24. 3aBHCHMOCTH HANPABJICHHS WHIYKIIMOHHOTO TOKA OT YCIIOBHU €TO
BO3HUKHOBEHHUSI.

25.  DHeKTporeHepaTop MOCTOSTHHOTO TOKA.

@ponmanvhule 1a00pamopHsvie padoOmuvl U ONbIMbL

PR BPROLONOORWNDE

[EEN
w

1. OneITeI O HAOIOMEHUIO DJICKTPH3AIMU  TEN WHIYKIMEH W TpHu
COIPUKOCHOBCHHH.

2.  HccnenoBanue ACHCTBUSA OSJIESKTPUUYCCKOTO TIOJS HA MPOBOJHUKH U
JTUDJICKTPUKH.

3. CoOopka 1 mpoBepKa pabOThI JIEKTPUUECKOH 1EMH MOCTOSIHHOTO TOKA.

4.  VIsMepeHue u PeTyIMPOBAHUE CUJIBI TOKA.

5.  HM3mepenHue u peryJupoBaHUE HAMPSIKCHUS.

6.  Uccneoosanue 3agucumocmu cuibl moxa, uoyuje2o uepes pe3ucmop, om

ConpomueieHus pesucmopa u HanpAsCEeHUuA Ha pesucniope.
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7. Onvimul, oemMoncmpupyiowue  3a8UCUMOCHIb NEeKMPUYECKO20
conpomuenenus nposoOHUKA om e20 ONUHbL, NIOWAOU NONEPEYHO20 CeYeHUs U

Mamepuarna.
8.  Ilposepxa npasuna clnodxcenus HANPs’CEHUU NpU NOC1e008AMENbHOM
COeOUHeHUU 08YX Pe3UCHOPO8.
9.  Ilposepxa npasuna 01 Ccuibl MOKA NpU NAPALIETbHOM COeOUHEHUU
Pe3UCMOpO8.

10. Omnpenenenue pabOTHI IEKTPUYECKOTO TOKA, UYILIETO YEPE3 PE3UCTOP.

11. OmnpexaeneHre MOIIHOCTH JJEKTPUUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEW.

13. HccnenoBaHure MarHUTHOTO B3aMMOIEHCTBHSI TOCTOSTHHBIX MarHUTOB.

14. W3ydyeHue MAarHUTHOTO TIOJiI TOCTOSIHHBIX MAarHUTOB TIpU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

15. HccnenoBaHue AEMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS
KATYIIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAaIIPaBJICHUS TOKA B KaTYIIIKE.

17. W3ydeHue nefcTBUS MAarHUTHOTO MOJISl HA TPOBOJTHUK C TOKOM.

18.  Uzyuenue pabomul s1ekmpoosucamernsi.

19. Usmepenue KII/] anexTpoaBurarenbHOi yCTaHOBKH.

20. OmnbITl MO HCCIEIOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOW WHAYKIIUH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS

Mexanuyeckoe JaBwkeHHe. MarepuanbHas Touka. (CucteMa oOTcyéTa.
OTHOCUTENBHOCTh MEXAHUYECKOrO JIBH)KEHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBuwxkeHue. Hepasnomepnoe npamonuneunoe ogudxcenue. CpenHsisi u MeHOBEHHAs
CKOpOCMb mena Npu HePAGHOMEPHOM OBUNCEHUU.

Yckopenue. PasnoyckopenHoe npsamonunelinoe ogudcenue. CBOOOIHOE
nagenue. Onvimot I anunes.

Jlunetinas u yenoeas ckopocmu. LlenmpocmpemumenbHoe YCKOpeHue.

ITepBeiit 3akoH Herorona. Bropon 3akoH Herorona. Tpetuit 3akon HeroToHa.
Ipunyun cynepnosuyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbA#CeHuUs, Cuid
MpeHusi NOKosl, Opyaue U0bl MpPeHUs.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nanenust. /Jeuscenue nianem eokpye Connya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepecpysxu.

PaBHOBecue MarepualibHOW TOYKU. AbOconomHo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvblo epawjeruss. MoMeHT cuibl. [lenmp mscecmu.
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Nmnynsc Tena. Mzmenenue umnynvca. Mmnynvc cunvi. 3aKOH COXpaHEHHUS
umiyibca. PeaktuBnoe asmxenue (MC).

Mexanuueckast paboTa 1 MOIIIHOCTb. PaboTa Uil TSXKECTH, ynpy2ocmu, mpeHusl.
Cesazb  onepeuu u pabomoul. lloTeHUManbHAs OHHEPrUs TeNa, MOAHSITOrO HaJ
MOBEPXHOCTBIO 3eMIH. [lomenyuanvhas suepaus cocamou npyxcunvl. Kunetnueckas
sHeprusi. Teopema o Kunemuuyeckou dHepeun. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPTHH.

Hemoncmpayuu

1. HabmroieHue MexaHM4ecKoro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEI
OTCU€Ta.

2. CpaBHEHHE TIyTE€ WM TPAEKTOPUM JIBHIKEHHSI OJHOIO M TOTO K€ Tena
OTHOCHUTENBHO Pa3HBIX TEII OTCUETA.

3. N3mepenne CKOpOCTH U yCKOPEHUS TPAMOJIMHENHOTO IBU/KECHHSI.

4. Hccnenosanue Npu3HakoOB PaBHOYCKOPEHHOIO JBUKEHUS.

S. HaGnronenue NBHKEHHUS TeJa 10 OKPYKHOCTH.

6. HaGntonieHne MexaHMUYECKUX SIBICHUM, NPOUCXOAAIIUX B CHUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUXKEHUU OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACCHI TeJla U JIEUCTBYIOIIEH Ha HETO
CHJIBI.

8. HaburoieHne paBeHCTBa CUJI ITPU B3aUMOACHCTBUH TEIL.

9 N3meHeHue Beca Tefna npyu yCKOPEHHOM JIBHYKEHUU.

10. Tlepemaua ummynbca Ipyu B3aUMOICHCTBUU TEIL.

11. TIpeoOpa3oBaHus YHEPTUU MPU B3AUMOICHCTBUU TEJl.

12.  CoxpaHeHHE UMITYJIbCca TIPU HEYTTPYTOM B3aUMO ICHCTBHH.

13. CoxpaHeHue UMITyJibca IPU a0COIIOTHO YIIPYTrOM B3aUMO/ICHCTBUU.

14. HalGnrogeHue peakTUBHOTO JBUKECHHUSL.

15. CoxpaHeHHre MEXaHUYECKOM SHEPTUH TPU CBOOOTHOM MaJICHUH.

16. CoxpaHeHue MEXaHUYECKOW DHHEPrUM TPU JBMKCHUM Tela TOJ
JEUCTBUEM NPYKUHBI.

DponmanvHovle 1adOpamopHvle padomsl u ONbIMbL

1.  Koucmpyupoeanue mpaxma 015 pa3z2oHa u OaibHeuule20 pagHOMepPHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. Omnpenenenre cpenHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBHIKEHUS
1IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. Ornpenenenue yCKOpEHUs Tela Py PaBHOYCKOPEHHOM JIBHXKEHUU 11O
HAKJIOHHOU TNIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJlbHOM CKOPOCTH.

S. HccnenoBanue 3aBUCUMOCTH CUJIbl TPEHHUS CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHUSI.

6. Omnpenenenue kodhPuImeHTa TpPeHUS CKOJIbKECHHUS.

7. Onpenenenue sxE€CTKOCTU NPY>KUHBI.
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8. Omnpenenenre pabOTHI CHITBI TPEHUSI IPYU PABHOMEPHOM JIBIDKEHUU Tella
110 TOPU30HTAILHON MTOBEPXHOCTH.

Q. Onpenenenne pabOTBl  CUJIBI  YNPYTOCTH TpU  MOABEME  Tpy3a
C MCTIOIH30BaHUEM HEIIOABIKHOTO U MOABIKHOTO OJIOKOB.

10. M3yueHue 3aKOHA COXPAaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUsI U BOJTHBI

KonebarenbHoe npmxkenre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEepUo,
4acToTa, aMIuiuTyna. Mamemamuueckuii u npyscunusii masmuuxu. llpespawenue
SHepeUU npu Ko1ebamenrbHOM O8UNCEHUU.

3aryxaroiue kosebanus. BeinyxaeHHble kosie0anus. Pezonanc.

Mexanudeckue BoJHBL. CBONCTBa MEXaHUYECKHX BOJH. [IpodoibHbie u
nonepeynvie 80Hbl. /[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbI 8 MBEPOOM meie, ceticmudeckue 8oHbl (MC).

3ByK. I pomkocms 38yKka u evicoma mouna. Ompadicenue 38yka. Ungpazeyx u
VIbMPA36YK.

Jemoncmpauuu

1.  HaOmopenue xosiebaHMi T€N MO AEWCTBUEM CHIIBI TSKECTH U CUIIBI
YIOPYTOCTH.

2. HaGnronenue kosiebanuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGnroneHue BoIHYKI€HHBIX KOJIEOAHUHN U pE30HAHCA.

4.  PacmpocTpaHeHue MPOIOJIbHBIX U MOMEPEYHBIX BOJIH.

5. HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI PEe30HAHC.

@ponmanvHble 1adOpamopHvle padomsl U ONbINbL

1. OnpeneneHre YacTOThl M TEpUOAAa KoJeOaHUN MaTeMaTHU4eCKOro
MasITHUKA.

2. Omnpenenenre 4acToThl W MepuoAa KoJeOaHWil MPYKMHHOTO MasTHUKA
(371eKMpoOHHAA OeMOHCMPayu).

3. UccnenoBanue 3aBUCUMOCTH TIeproia KoJeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4, UccnenoBanue  3aBUCUMOCTH — Tlepuoja  KojeOaHUM  MPY>KUHHOIO
MasITHUKA OT MACCHhI Tpy3a (2/1eKMPOHHASA 0eMOHCMPAYUL).

S. [TpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJieOaHu# Tpy3a, TIOIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OneIThI, JEMOHCTPUPYIOIIHME  3aBUCHMOCTh TEpHOJa  KOJICOaHU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHus  CBOOOTHOTO  TAACHUS  (eKMPOHHASA
demoncmpayus).

Paznen 10. DinekTpoMarHuTHoE 1MoJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMAarHUTHOE  ToJie.  OJIEKTpOMarHuTHele  BoJHBL.  (Ceoticmea
anekmpomacHumuelx 60aH. Llxana 2nexkmpomacnumuvlx 6oan. Hcnonvsoeanue
INEKMPOMASHUMHBIX 8OIH O]l COMOBOU CEA3U.
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OnexkrpomarauTHas npupoaa csera. CkopocTs cBera. BonHOBBIE CBONMCTBa
CBETAa.

Jemoncmpayuu

1. CBoiicTBa AIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

®ponmanvusie nabopamopnvie’ paéomut u onvimor’

1. N3yyeHue CBOMCTB DJIEKTPOMArHUTHBIX BOJH C IIOMOUIBIO

MOOHMIBLHOTO TenedoHa.

Pasznen 11. CBeToBEBIE SIBJICHUSA

JlyueBas monenb cBera. Mictounuku cBeta. [Ipsavonuneunoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynwel. Otpaxenue cBera. [lnockoe 3epkano. 3axou
ompasicenus ceema.

[Ipenomnenue cBera. 3aKOH MpeOMIeHUs cBeTa. [loanoe e@HympenHee
ompadicenue ceema. Hcnonv3oeanue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMOBOOAX.

Jlunza. Xonm mydeit B nuH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz xax onmuueckas cucmema. bauzopykocmo u
0aNbHO30PKOCMb.

Paznoocenue 6enoco ceema 6 cnexkmp. Onvimwei Hvromowna. Crnoowcenue
CNEeKMPAalbHbIX YBEMO8.

Jemoncmpavuu
[IpsAmMosMHENHOE PACIIPOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tomy4yenue n3o0paxeHut B II0CKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnrTrueckuii CBETOBOJ.

Xox myueit B coOuparorieit JuH3e.

XO0J1 1ydeu B paCCEUBAIOLIEH JIMH3E.

[Tomy4yenue n3o0paxeHui ¢ TOMOIIBIO JIMH3.

[Ipunuun neictus poToanmnapara, MUKPOCKOTA U TEJIECKOIA.
0. Mopens rnasa.

11. PasmoxeHue 6e0ro cBeTa B CIEKTD.

12.  TlomydeHue 6€JI0T0 CBETA MPHU CI0KEHUHU CBETA Pa3HBIX IIBETOB.
@Dpornmanvhule 1abopamopHvle padOMbL U ONBINLBL

HOoOo~NoOThwhE

1.  HccnemoBaHue 3aBHCHMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIyya OT yriia
HaIeHUs.

2.  H3ydeHue xapakTepUCTUK N300paKeHHS TIPeIMETa B TUIOCKOM 3epKaje.

3.  HccnenoBaHue 3aBUCHMOCTH yTJila MPEIOMIICHHUS CBETOBOT'O JIy4a OT yria
HaJieHus Ha TPaHMIIE «BO3yX—CTEKIION.

4. [Tomyuenune n3o0pa>keHUi ¢ MTOMOIIbIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenue GOKYyCHOTO pacCTOSHUS U ONTHYECKON CUJIBI COOMpPArOIIEi

JIUH3bI (21eKMPOHHAA 0eMOHCMPAYUSL).
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6. OneITBI TIO Pa3NIOKEHUIO OEJIOT0 CBETa B CIEKTP (31eKMPOHHAA
demoncmpayus).

7. OneITel MO BOCHPUATHIO IIBETA MPEAMETOB MPH MX HAOIIOICHUU Yepe3
[[BETOBBIC (PHIIBTPHI.

Pa3nen 12. KBantoBble IBJIeHUSA

Onvimol Peszepgpopoa w minaHeTapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmui.

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-uznyyerus. CTpOCHHE aTOMHOTO
sanpa. Hyknonnas moodenb amomnozo siopa. Mzomonsi. PaouoaxmusHnvie npespaujeHusl.
Ilepuoo nonypacnaoa amomuwix soep.

SnepHbie peakiuu. 3aKOHbl COXPAHEHMsI 3apsIOBOTO U MAaCCOBOTO YHCEN.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Coanya u 3630 (MC).

Snepnas sHepretuka. /Jleticmeus paouoakmuHulX ULIYUEHUL HA JHCUBbLLE
opeanuzmol (MC).

JHemoncmpayuu
CrexTpbl U3Ty4EHHUS U TIOTJIONICHHUS.

CrexTpbl pa3InYHbIX Ta30B.

CnekTp Bogopoaa.

Habnronenue TpexoB B kamepe BuiibcoHa.

PaboTa cuéTurika HOHU3UPYIONUX H3ITYICHHA.

Perucrpartius uzmydeHus: IpUPOIHBIX MUHEPAIOB U TTPOYKTOB.
(Dpoumaﬂbnbte aadopamopHsle padbomol u OnbLIMbL

SogbhownE

1. UccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTHUIIBI IO TOPMO3ZHOMY
nytu (1o ¢potorpadusim) (31eKmpoHHAA OEMOHCMPAYUL).
2. N3mepenue painoakTUBHOTO (DOHA (2/1eKMPOHHAA 0eMOHCIPAUUSL).

IHoBTOPHUTEJIHbHO-0000IAKOIINH MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIINIA MOAY/b IPEAHA3HAYEH JIJISl CHCTEMaTU3aluu U
000011IeHUS TPEIMETHOTO COJIEPKAHUSI U OTbITA ACATEILHOCTH, TPUOOPETEHHOTO MPU
M3YYEHUH BCEro Kypca QU3HKHU.

[Ipn u3ydyeHUU NaHHOTO MOAYJIA PEANTM3YIOTCS U CUCTEMATH3UPYIOTCS BHJIbI
JeSITeTLHOCTH, Ha OCHOBE KOTOPBHIX O0ECTIeUMBACTCS JIOCTHUKEHUE MPEIMETHBIX H
MeTaIpeAMETHBIX TNIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHMsl, POPMUPYETCS €CTECTBEHHO-
Hay4YHas TPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB UCCIIEAOBAHUS SBJICHUI IPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMCHHUSIMH OOBACHITH (DU3UYCCKUE SIBICHUS, MPUMEHSS
MOJTYYEHHbIC 3HaHWs, pelarbh 3aJaud, B TOM UHCIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJILHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XapAKTEP JAHHOTO pa3ziesia peaanu3yercs 3a
CYET TOr0, UTO yYAIIMECS BBITIOIHSIOT 33JJaHUSl, B KOTOPBIX UM MpEIaraercsi:

" Ha OCHOBE IIOJYyYCHHBIX 3HAHWM paclo3HaBaTh W HAy4YHO OOBICHATH
dbu3ndecKue BICHUS B OKPYKAIOIICH MPUPO/IEC U TTOBCETHEBHOM KU3HU;
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" HCIIOJIB30BaTh MOJI PYKOBOJICTBOM II€arora Hay4yHble METOJbl MCCIEIOBAHUS
dbuznyecKkux SBICHHWM, B TOM YHUCIE JJIsI TMPOBEPKU THUIOTE3 U TMOIYYCHHS
TEOPETUYECKHUX BHIBOJIOB,;

" OOBSICHATH C ONOPON HAa IUIAKTHUYECKUW MaTepuain Iocie OOCYXKICHHS C
[IEaroroM Hay4dHbl€ OCHOBBI HamOoOJe€ Ba)KHbBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJOTMM, HampuMmep, MPAKTUYECKOTrO  HCIOJIb30BAHHUSA  Pa3IMUYHBIX
UCTOYHUKOB 3HEPIrUM HAa OCHOBE 3aKOHA IPEBpAIllEHUS M COXPAHEHMs BCEX
U3BECTHBIX BUJIOB SHEPTUU.

Kaxxgast u3 Tem JaHHOTO pazjiena BKI0YaeT SIKCIIEPUMEHTAIbHOE UCCIIEIOBAHHE
00oO0mIaronero xapakrepa Ha yCMOTPEHHE Tefarora W MpH ero momoinu. Pazgen
3aBepuIaeTcs MPOBEICHUEM JIMarHOCTHYECKOW M OICHOYHOW paldoThl 3a Kypce
OCHOBHOM IIKOJIBI.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHNE OLEHKUM JOCTUKEHUW IUIAHUPYEMBIX pE3yJIbTATOB OCBOECHUS
y4eOHOTO MpeIMeTa MPOBOAUTCA B (hOpME TEKYIIEro U pyOeKHOTO KOHTPOJISI B BUJIC
KOHTPOJIbHBIX Pa0doT.

7 Kj1ace

Konmponvnas paboma Ne I no teme «llepBoHauanbHble CBEEHUS O CTPOCHUU
BEILIECTBA»

Koumponvnasa paboma Ne 2 o teme «Macca, IIOTHOCTh, 00BEMY.

Konmponvnasa paboma Ne 3 no teme « CHiibl B IPUPOJIE.

Konmponvnasa paboma Ne 4 io Teme «JlaBieHue.

Hmoeosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TemioBpie SBICHUS Y.

Konmponvnas paboma Ne 3 1o reme «ArperaTHbie COCTOSIHUS BEIISCTBAY.

Konmponvnaa paboma Ne 4 no teme «nekrpuueckuii Tox. Hampspkenuey,
«Conpotusinienne. CoeMHEHUE TPOBOIHUKOBY.

Konmponvnaa paboma Ne 5 no teme «PaboTa ¥ MOIIHOCTh DJIEKTPUUYECKOTO
TOKay, «3akoH Jxoyins —JIenuay.

Hmoeosas nposepounas paboma

9 knacc

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHbI ABUXKEHUS W B3aMMOJICUCTBUS
TEID».

Konmponwvnasa paboma Ne 2 no teme «MexaHnyeckue KojieOaHUsSI U BOJIHBD.

Konmponvnasa paboma Ne 3 o Teme « INEKTPUISCKHAE U MATHUTHBIE SIBJICHUS.

Konmponvnaa paboma Ne 4 o teme «CTpoeHHE aToMa U aTOMHOTO SIpay» U
«Ctpoenue u 3BotonMs BeeneHHoin.

HUmoeosas nposepounas paboma.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMS YUEBHOI'O ITPEJIMETA
«OU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B nienom pesynbrarel ocBoeHus obyuarommmucsa ¢ 3IIP ydgebHoro mpeamera
«Du3uKka» JODKHBI COBIAJATh C PE3ysbTaTaMHu MPUMEPHOH pabodeii mporpaMMel
OCHOBHOTO 0011IeTO 00pa30BaHMUsI.

Haun0Oosee 3HaUMMBIMU SIBJISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaLUA K O0YYEHHUIO U LIEJICHANPABIEHHOMN M03HABATEIbHON IESITEIbHOCTH;

YCTaHOBKA Ha OCMBICIEHHE JIMYHOI'O OMbITa, HAOIIOACHUN 3a (PU3NUECKUMU
AKCIIEPUMEHTAMHU;

YCTaHOBKA Ha OCMBICJIEHUE PE3YyIbTaTOB HAOIIOIEHNH 32 IPUPOIHBIMU U
TEXHOT'€HHBIMHU SIBICHUSMU C MO3ULNNA (PU3UUECKUX 3aKOHOB;

CIIOCOOHOCTh OLICHMBATh MPOUCXOMSIINE M3MEHEHHS U HUX IOCIEICTBHUS;
(GopMyTUpOBaTh U OLIEHUBATH PUCKH, (POPMHUPOBATH OIIBIT;

MOBBIIIICHWE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  MPaKTUYECKYIO
NEeATEIbHOCTD (IIPU COBMECTHOM BBINOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padoT);

YMEHUE pa3inyaTh y4yeOHbIE CUTYyallMH, B KOTOpbIX yuamuiicsa ¢ 3[IP moxet
JEICTBOBATh CAaMOCTOATENBHO, W CHUTYyallUd, TI/€ CIEQYeT BOCHOJIb30BaThCS
CHpaBOYHOM uWHpopManuell ¢  JIpYyrMMH  BCIIOMOTATENbHBIMH  CpEICTBaMH;

CIIOCOOHOCTh TMPUHUMATH PEIICHHWE B JKU3HEHHOW CHUTyallud Ha OCHOBE
IepeHoca IMOJIyUeHHbIX B Xo0jA€ OOydeHHs (U3MYECKUX 3HAHMM B aKTyaJbHYIO
CUTYalINIO;

CIIOCOOHOCTh  COOMIO/IaTh B TOBCEAHEBHOM KWU3HM TpaBWIa JIMYHOU
0e30MacHOCTH Ha OCHOBE NOHMMAaHUS (U3MYECKUX SIBICHUM M 3HAHUS 3aKOHOB
(buzukwy;

YMEHUE KPUTUYECKH OLIEHHWBATh MOJYYEHHYIO OT coOecelHHKa MH(Oopmauio,
COOTHOCS €€ CO 3HaHUEM (PU3UUECKUX 3aKOHOB;

CIIOCOOHOCTH TepesiaTh CBOM COOOpaKeHHUs, YMO3AKIIIOUEHHUS TaK, YTOObI ObITh
MIOHSATBHIM JIPYTHUM YETIOBEKOM;

aJIeKBaTHOCTh TOBEJICHUA OOYYaroIIerocss ¢ TOYKH 3pPEHHS OMACHOCTU WIIU
0€30MacHOCTH JUIsl ce0s WK AJIs1 OKPY KAIOIIHX;

YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM NEATEIbHOCTH;

yriayOJlieHne TpeACTaBICHUN O IIEJIOCTHOM KapTUHE MHUpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

METAINIPEAMETHBIE PE3YJIBTATDBI

szadenueynueepcaﬂbubmu yueﬁubmu NO3HABAM EJIbHBIMU OCUCH BUAMU:

BBIABJIATH IPUYHMHBI U CIICACTBUA IIPOCTBIX (1)I/ISI/II—IGCKI/IX HBHGHHﬁ;

OIpCACIIATD (1)I/ISI/IIIGCKI/I€ IIOHATHUA, CO31aBaTh O606H.I€HI/I}I, YCTaHABJIMBATH
AdHaJIOI'nu, KJ'IaCCI/I(bI/II_II/IpOBaTB, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAHHA U KPHUTCPUH
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JUTSI KJTacCU(PUKALMU, UCTIOJB3YS CIPABOYHYI0 MH(OPMAIIUIO U ONTUPASICh HA alITOPUTM
y4eOHBIX JEHCTBHIA;

yCTaHAaBIMBAaTh NPHYUHHO-CIEICTBEHHbIE CBSA3M, CTPOHUTHh JIOTHYECKOE
paccykJieHrue, yMo3akitoueHue (MHAYKTUBHOE, IETyKTUBHOE, 110 AaHAJIOTUN) U JIeNaTh
BBIBO/JIbI 10]T PYKOBOZICTBOM I1€/1arora;

UCKATh WJIA OTOMpPaTh MH(POPMALUIO WU JaHHBIE U3 UCTOYHUKOB C y4ETOM
NPeaIoKeHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

co3/aBaTh, MPUMEHATH U MPEOOPa30BIBATH 3HAKU U CUMBOJIBI, MOJIEIIA U CXEMBI
JUTS pelieHusl yueOHBIX U TT03HABATENbHBIX 3a/1a4;

C MOMONIBIO MEAArora Wik CaMOCTOATEIbHO NPOBOAUTH ONBIT, HECIOMKHBIN
HKCIIEPUMEHT 0 YCTaHOBJICHHUIO OCOOEHHOCTEH (PU3NYECKOTO 0OBEKTa WM SBJICHUS;

peoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BUJIa B IPYTOU (TaOIUILy B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBSI3b (PU3UUYECKHUX SIBJICHUN U MPOIECCOB, UCIIONb3YS
aNrOpUTM Y4E€OHBIX JIEHCTBUM.

Osnaoenue YHU8epcaibHblMu yueoHviMuU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OCO3HAHHO WCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIUU JIJI1 BEIPQXKEHUSI CBOUX MBICIICH U MOTPEOHOCTEN JI TJIaHUPOBAHUS
CBOCH ICITECIHLHOCTH;

OpraHU30BbIBATh Y4EOHOE B3aUMOICHCTBUE B IPYIIIE (OMPEAEIATh OOLIUE LETH,
pacnpenesnsiaTh poJii, J0roBapuBaThCs APYT € APYTOM H T. 1.).

L[E€JICHAIIPABICHHO UCII0JIb30BaTh nH()OPMAITMOHHO-KOMMYHHUKATUBHBIE
TEXHOJIOTUU, HEOOXOJIUMBIE JUIsl PEIICHHs] YUYeOHBIX M MPAKTUYECKHX (PU3MUECKHUX
3a/1ay;

OpPraHM30BbIBaTh y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCThH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLECCE 3aHIATHN (PUUKOM.

Osn1adenue ynugepcanbHbIMU yUeOHBIMU PECYIAMUGHBIMU OCUICI GUAMU:

MOHUMATh 1M €CTECTBEHHOHAYYHOTO OOYy4YEeHUSs, CTAaBUTh U (hOPMYJIHPOBATH
7T ceOst HOBBIE 3a71a4M B y4eOe U MO3HABATEIbHOU JIEATEIbHOCTH;

oOHapykuBaTh W (HOPMYJIHPOBATH Y4UEOHYIO MpoOJeMy, OMpEAesaTh IeIb
y4eOHOM JIeSITEILHOCTH;

CaMOCTOSITEJIbHO WJIA C MOMOIIBIO YUWUTENA IJIAaHUPOBATh MYTH AOCTHXKEHUS
nenel B (pU3MYEeCKUX SKCHEPUMEHTAaX, B TOM YHCIE aJIbTEPHATUBHBIE, OCO3HAHHO
BBIOMpaTh Hanbosee d3hPeKkTUBHBIE CIIOCOOBI PElICHUs YYEOHBIX U MO3HABATEIHHBIX
3ajady;

COOTHOCUTH CBOU MPAKTUYECKHE JEHUCTBUS C IUIAHUPYEMBIMH pPe3yJibTaTaMu,
OCYUIECTBJISATH KOHTPOJb CBOEH JESITENBHOCTU B MPOLIECCE TOCTHXKEHUS pe3yJibTaTa,
OnpeaeNsaTh CrocoObl TEUCTBUIM B paMKax MPEAOKEHHBIX YCIOBUN U TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS CUTYALUEH;

MPaBUIBHOCTh  BBIMOJIHEHHUS  DKCIIEPUMEHTANBHOM  y4eOHOW  3amauw,
COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUS;

BJIaJICHUE OCHOBaMH CaMOKOHTPOJI, CAMOOLICHKH, MPUHSITUS PEUICHUNA WU
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI 1 MO3HABATEIbHOM 1€ATEIbHOCTH;
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JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH €€ U3MEHEHHUS,

PEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU Y4eOHON
3a/1a4u;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HPEIMETHBIE PE3YJIBTATBI

Tpeb6oBaHus K MpeIMETHBIM Pe3yJbTATAM OCBOCHHUS Y4eOHOIr0 mpeaMera
«®u3nkay, pacnpeejeHHbIE 10 T01aM 00yYeHusl

PesynpTaThl 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY J00aBJICHUS HOBBIX
PE3yNbTATOB OT rojia K roy (pe3yJIbTaThl OYEPEIHOTO Toa [0 YMOIYAHUIO BKIFOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

7 KJIIACC
[IpeameTHble  pe3ynpTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaXkaTh
c(hOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIA:

— OpPHUEHTUPOBATHCA B MOHATUSAX M ONEPUPOBaTh MMM Ha 0a30BOM YPOBHE:
¢uznyeckue M XMMHUYECKUE SIBJICHUS; HAOJIIOJIEHUE, SKCIEPUMEHT, MO/JEINb,
TUNOTE3a; €AMHULBI (PU3MYECKUX BEIWYMH; aTOM, MOJIEKyJa, arperaTrHble
COCTOSIHMSI BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE); MEXaHUYECKOE
JBIKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TPACKTOPHUS,
paBHOAEICTBYOIIas cuil, neopmarius (ynpyras, iacTU4ecKas), HeBECOMOCTD,
COOONIAIOUINECS COCY/IBI, C OTIOPON HA TUIAKTUYECKHUI MaTepuan

— paznmuuath sgBieHus (Auddys3usa; TEMIoBOE [BUKEHHWE 4YacCTUIl BEIIECTBA;
PaBHOMEpPHOE  JBUKCHHUE; HEPABHOMEPHOE  JIB)KCHME; VHEPLIUS;
B3aUMOJCHCTBUE TEN; pagHogecue mMEEPObIX mel C 3aKPEniéHHOU OCblo
épawjenus; Nepenada JaBJICHUs TBEPABIMHM TEJIaMH, KUJIKOCTIMH U Ta3aMu;
aTMoc(epHOe 1aBlieHuE; MJIaBaHUE TEN; IPEBPALICHHUS] MEXaHUUECKON 3HEPTUN)
0 OINMCAaHUIO HX XapaKTEpHbIX CBOMCTB M HA OCHOBE ONBITOB,
J€MOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBJICHUE, MOCJIE MPEIBAPUTEILHOTO
00CYXJIEHHUsI C TIEAarorom;

— pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBICHUM B OKpYXkKaroleM
MHUpE, B TOM 4ucie (U3NYeCcCKue SBJICHUS B MPUPOJIC: MPUMEPHI JIBUKEHUS C
PA3IUYHBIMU CKOPOCTSIMU B JKMBOM W HEXHUBOM MPUPOJE; IEUCTBUE CHUIIBI
TPEHUS B MPUPOJIE M TEXHHKE; BIMSHHE aTMOC(HEpPHOro JABJICHUS Ha YKUBOU
OpraHu3M; IUIaBaHHUE PBIO; pbIYard B Telie YelIOBEKa; MPU ITOM NEPEBOIAUTH
NPaKTUUECKYl0  3aJadyy B ydeOHYyI0,  BBIACISATh  CYIIECTBEHHBIE
CBOMCTBA/TIPU3HAKH (PU3UYECCKUX SBJICHUI C TIOMOIIBIO 11€/1arora;

— ONKUCHIBATh HM3YYECHHBIE CBOWCTBA Tell U (PU3UYECKUE SIBJICHUS, HCIOJIB3YS
dbuznyeckre BeIUMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpeMsl, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC Teja, CUiia
TpeHus, JaBiieHue (TBEPAOro Tena, KUIKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHIIA,
MexaHudeckas padboTa, MOIIHOCTb, TJIEUO CHUJIbI, MOMEHT CHJIbI, KO3(PHUIIUEHT
MI0JIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETUYECKAas U MOTEHIMATbHAS YHEPTHUS) C
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OMOpoil Ha CXeMy; IMpU ONHCAHUM PACKPHIBATh (PU3NYECKUA CMBICT
MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAUEHUS U €AUHUIIBI (PU3UYECKUX BEIMYUH,
Haxooums hopmynsl, cesa3viearouue OAHHYI0 QU3ULECKYIO 8eTUYUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2pAQUKU  USYYEHHBIX 3A8UCUMOCTEN  DUUYECKUX
geauyyH C OTIOPOU Ha TUIAKTUYECKUN MATEPHAIT;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3YSI
IpaBujia CIOXKEHUS CUJI (BJIOJIb OJHOU MpsAMOM), 3axon I'yka, 3axown Ilackans,
3axoH Apxumeda, npasuno pasHosecus pvluaza (610Ka), «3010moe npasuioy
Mexanuxu, 3aKOH COXPAHEHUS MEXAaHWYECKOW HHEPTrHM; IPU 3TOM JaBaTh
CJIIOBECHYI0 (OPMYJUPOBKY 3aKOHA M 3anUCblBAmb €20 MamemMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00CysicoeHuem niana pabomol;
OOBACHATH (PU3MYECKUE SIBJIEHUSA, POLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTyallnid IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MPH MOMOIIH
MeJJarora BbISBISATh PUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 norunyeckux maroB ¢ ONOpoi Ha 1—2 KM3y4YEHHBIX CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE PAacyETHBIE 3aJaud B |JEHCTBHE C OMOPOM HA aAITOPUTM,
peIBapUTEIBLHO Pa300pPAHHBIN COBMECTHO C MEAArorom, UCHOJb3ys 3aKOHbBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3UUECKIE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layyl 3alKChbIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE BEIMYHUHBI B
GopMynbl M TMPOBOAMTH PACYETHI, HAXOAMTH CIPABOYHBIE JIAHHBIE,
HEO0OXOAMMBIE JIsi pelIeHUs 3a7a4, OLUEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(bu3UYECKON BEIMUUHBIL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEMIMTH MPHU MOMOIIH (PU3UUECKUX
METOJIOB TIOCJIE€ MPEIBAPUTENILHOTO OOCYXACHHS C MEAaroroM; Mmpu MOMOIIU
[eJjarora B ONMCaHUU UCCIEA0BAaHUs BBIIEIATH IPOBEPSIEMOE MPEAIIOI0KEHUE
(rumorte3y), ¢ OMNOpOM Ha JUJAKTUYECKHI MaTephan pas3inyaTb U
UHTEPIPETUPOBATh MOIYYEHHBIH pE3yJbTaT, HaXOIUTh MOCIE OOCYXKIACHUS C
[e1aroroM OMIMOKH B XO/I€ OIBITA, JAENIaTh BBIBOJBI IO €r0 pe3yJbTaTaMm;

YMETh HaXOJUTh C UCIOJb30BaHUEM IU(PPOBBIX 00pPa30BATEIbHBIX PECYpPCOB
OMBITHI 110 HAOTIOJEHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB TEI:
(GopMynHpoBaTh MpPOBEPSIEMbIE  MPEANOJIOXKEHUs, CcOOUpaTh  YCTAHOBKY
U3 MPEAJIOKEHHOTO 000PYAOBaHUS C OMOPON HA CXEMY, 3aMKMCBIBATH X0/ OIbITa
1 (GOpMYIMPOBATH BHIBOJIBI MO PYKOBOACTBOM ME1Arora;

BBITMOJIHATH MPsIMbIE U3MEPEHHUS PACCTOSIHUSI, BPEMEHH, Macchl Teja, o0bEMa,
CHJIBI U TEMIIEPATYPHI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB
C OTOPOM Ha aNTOPUTM; 3aMUCHIBATH MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOU
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

IPOBOJHWTH COBMECTHO C IMIE€IaroroM HCCIEIOBAHUE 3aBUCHUMOCTH OJHOMN
(¢u3nuecKoi BEIMYUHBI OT JAPYrod C MCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUM
(3aBHCHUMOCTH TyTH PAaBHOMEPHO ABMXKYILETOCS Tella OT BPEMEHHU JABUKCHUS
TeNa; CUlbl MPEeHUs CKOAbMCEHUss Om 6eca mena, Kavecmea o00pabomku
nogepxHocmeu men U HE3AGUCUMOCMU CUTbI  MPEHUsi om Naowaou
CONPUKOCHOBEHUSL MeJl, CUNbL YAPY20CMU OM YOTUHEHUS NPYIHCUHDL,
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BLIMANKUBAIOWEL CUbI OM  00BEMA NOSPYAHCEHHOU yacmu mena u om
NIOMHOCMU  JICUOKOCTU, €€ He3A8UCUMOCMU Om NIOMHOCMU mend, Om
2nyOuHbl, Ha KOMOPYIO NOSPYICEHO MEeNO; YCIO08Ul NAABAHUS MeN, YCI06Ul
paenogecusi pvluaea u 610K08);, TIOJI PYKOBOJACTBOM II€larora y4acTBOBAaTh B
TUTAHUPOBAHUM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U BBIMOJIHSTH
U3MEpPEHUs, CleAysd TMPEeAIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTaThI
MOJIyYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHUAC MPEIJIOKEHHBIX
TaOJIUL ¥ TPAQUKOB, ENATh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;
COOTHOCUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYMH (IJIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJOrO Teja; cujla TPEHUs CKOJBbXEHMS, JaBJICHHE
BO3/yXa; BBITAJIKUBAIOIAsl CHJIA, AEUCTBYIOIIAasl HA MOTPYKEHHOE B KUAKOCTb
Ten0; KOd(POUIMEHT TMOJIE3HOrO JACUCTBUS TPOCTHIX MEXAHU3MOB), CIENys
MPEIJI0KEHHONW WHCTPYKIMH; TIPH BBHITIOJTHEHUH U3MEPEHUH TI0]T PyKOBOJICTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH 3HAYCHHE
HCKOMOM BEJIUYHMHBI;

coO01aTh IMpaBujia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py10BaHUEM MOCIE MPEABAPUTEIBLHOIO 00CYKIEHUS C IIEJarOroM;
COTIOCTABJIATh IPUHLHUIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS] COCY/bl, OAPOMETp, phIUar,
MOJBIKHBIM W HEMOJBIKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OIMOpPOM Ha
JTUJTAKTAYECKAN MaTepuan,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS U3YUYCHHBIX MPUOOPOB W TEXHUUYECKUX
YCTPOMCTB MOCIIe MPeABAPUTEIHLHOTO 00CYKIEHUS C TIEAAroroM ¢ OIopoi Ha UX
onucaHuss (B TOM UHKCiIe: MNOAUIMIHHMKH, YCTPOWCTBO BOJOINPOBOJA,
TUIpaBIMYECKUN TIPEecc, MaHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETD),
UCTIOJb3ysl 3HAHHA O CBOMCTBaX (PHU3MYECKUX SIBICHUH U HEOOXOIUMBbIE
(u3nyeckue 3aK0OHbl U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MHPOPMAIMIO O MpHUMEpax MPaKTUYECKOro
MCIIOJIb30BaHus (PM3MUECKUX 3HAHUH B MOBCEAHEBHOM KH3HU JIJIs1 0OECTIeueHUs
0e30macHOCTH IpH OOpaIleHUH C IPUOOPAMU U TEXHUYECKHUMH yCTPONCTBAMU,
COXPAaHEHUs 3I0POBbS MU COOJIOJEHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolIEn Cpee;

OCYIIECTBIISITH C MOMOIIBIO TIeAarora 0TO0OpP UCTOYHUKOB WH(GOPMAIIUU B CETU
HNuTepHeT B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW M MyTEM CPaBHEHUS PA3IMYHBIX WCTOUYHUKOB BBIIEIATH
uHpOpMaLIMIO, KOTOpas SBJIAETCS NPOTUBOPEUMBOW WM MOXKET OBITh
HEI0CTOBEPHOM;

WCIIOJIb30BaTh IPH BBIMOJIHEHUHM YYEOHBIX 3aJaHUl HAay4YHO-TIOMYJIAPHYIO
TuTepaTypy (U3MUECKOTO COJEp)KaHWs, CIPABOYHBIE MAaTEepPHAIbI, PECYPChI
cetu  VuTepHer; BmameTh npuéMamMM  KOHCIEKTHPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh O] PYKOBOACTBOM I1€JJarora ¢ o0Cy>kKJI€HUEM IU1aHa pabOThl KpaTKHUeE
MUCHMEHHBIC U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 MCTOYHUKOB HH(POPMAIIH
(u3NYECKOro coep KaHus, B TOM YHCIIe My OINYHO JeIaTh KPAaTKHE COOOIEHUS
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O pe3ysibTaTax MPOEKTOB MM YUYEOHBIX HCCIENOBAHUM; IPU 3TOM I'PAMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHATHIHBIN ammnapar Kypca pu3uku, COnmpoBOXIaTh
BBICTYIUJICHUE NPE3EHTALUEN;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHMI IOJ PYKOBOICTBOM
nejarora pacupenensaTb o0f3aHHOCTM B IPyHIe B COOTBETCTBUU C
[IOCTABJICHHBIMU 3aJa4aMH, CJICAWTh 3a BBIIOJHEHHUEM IUIAHA JCHCTBUH,
aJIcKBaTHO OIICHMBAaThb COOCTBEHHBII BKJIaJ B JEATEIbHOCTh TPYIIIIHI,
BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCWCTBUE, YUYWTHIBasl MHEHUE
OKpPYKarOIIKX.

8 KIIACC
[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JOJDKHBI  OTpa)aThb
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OPUEHTUPOBATHCA B MOHATHUAX U ONIEPUPOBATH UMHU HA OA30BOM YpPOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHUE W aMOp(HBIE Teja, HACBIIMICHHBIN U
HEHACBILIECHHBIN Map, BIAXKHOCTh BO3yXa; TEMIIEpATypa, BHYTPEHHSIA SHEPTHUS,
TEIJIOBOM JIBUTATENb; 3JIEMEHTAPHBIM SJIEKTPUUECKUN 3apsill, IJIEKTPUUYECKOE
1oJie, TPOBOJHUKUA W JOHUDJIEKTPUKH, TOCTOSHHBIM JIEKTPUUYECKHI TOK,
MarHuTHOE IOJIE;

— pa3nuyaTh SBICHUS TIOCJIE TNPEIBAPUTEIBLHOTO OOCYXIECHHSI C I€1aroromMm
(TemioBoe pacuIMpeHHe/ckaThe, TeIUloNepeaaya, TEIIOBOE pPaBHOBECHE,
CMauyvBaHue, KalWUISPHbIC SBJICHUS, UCIIAPEHHUE, KOHJCHCAIUs, TJIaBJIeHUeE,
KpUCTAJUTU3ALIHS (oTBepaEBaHuUE), KUIICHHUE, TerIonepeaaya
(TEenJIOMPOBOHOCTh,  KOHBEKLMS,  M3JIyY€HHE),  dDJEKTpU3auus  Tell,
B3aUMOJICMCTBUE 3apSAJIOB, JCHCTBUSL DICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICVICTBUE MATrHUTOB, JEHCTBUE MAarHUTHOTO  TOJIA
Ha TPOBOJHHUK C TOKOM, JJIEKTPOMArHWTHAs WHAYKIUS) IO OINHCAHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
busnuecKoe SIBJICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TeJarora MPOSBICHUE HM3YyUYCHHBIX (DU3NYECKUX
SIBJICHUW B OKPYKAIOIIEeM MUpPE, B TOM 4HCie (PU3NYECKUE SIBJICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATSHKCHHUE U KANWJIISPHBIC SIBJICHUS B TIPUPOJIC, KPUCTAIIIBI B
npupozae, wuznydenue ColiHLA, 3amep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMmaHa, HWHEs, CHEra; »JJEKTPUUECKUE SBJICHUA B
atMoc(depe, SIEKTPUUECTBO >KUBBIX OpPraHW3MOB; MarHUTHOE TMOJie 3eMJIH,
Jpeid MOIOCOB, POIb MATHUTHOTO TOJIA JUISl JKU3HU Ha 3eMJie, MOJSPHOE
CUSIHUE; TIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B Y4€OHYIO, BBIJICISATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKN (DU3UYECKUX SIBJICHUI;

— OIKCHIBATHh TOJIT PYKOBOJACTBOM TieAarora ¢ OOCYXJEHHUEM IUlaHa padOThI
M3YYEHHBIE CBOMCTBA Tel M (DU3UYECKUE SIBICHUS, UCIONB3YS (DU3NUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSS JHEPIusi, KOJUYECTBO TEIUIOTHI,
yaAelbHasl TEMJIOEMKOCTh BEIIECTBA, YJIEJbHAS TEIUIOTA IUJIABICHUS, YAECNbHAs
TEIJI0Ta MapooOpa3zoBaHus, y/ieJdbHas TEIJI0Ta CrOPaHuUs TOTUINBA,
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KO(Q(GUIUEHT MOJE3HOTO JEHCTBUS TEIUIOBOM MalllMHBl, OTHOCUTEJbHAS
BJIQKHOCTh BO31yXa, OJJICKTPUYECKUU 3apsll, cuia TOKa, JIIEKTPHUECKOE
HaIpsSOKEHUE, CONMPOTUBJICHUE MPOBOJHUKA, YACIBHOE CONPOTHUBIICHUE
BEILIECTBA, Pab0OTa M MOIIHOCTh 3JEKTPUYECKOrO TOKA); MpPH ONUCAHUU
MpaBWJIBHO TPakTOBaTh C TOMOINBIO TMemarora (U3MUYECKUH  CMBICH
WCIIOJIb3YEMBIX BEJIWYMH, OOO03HAYCHHS] W E€AMHULBI (PU3MUECKHX BEIUYUH,
HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIUYUHY C
APYTMMH  BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHCHUMOCTEM
(pu3NYECKUX BETUUNH;

OTIPEAEIIATH MOCIIE MIPEIBAPUTEIIBHOTO OOCYXKAECHMSI C IEAAroroM CBOMCTBA Tell,
¢usznyeckue SABIEHUS U TPOIECCH, HCIOIb3Yys OCHOBHBIC TMOJIOKEHHUS
MOJIEKYJIIPHO-KMHETUYECKOM  TEOPUM  CTPOCHHSI  BEIIECTBA,  IPHUHIIMII
CYNEPIIO3ULIMH MOJIe (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHUS 3apsja,
3akoH OMa [ ydacTka uenu, 3akow [coyia—/lenya, 3aKOH COXPaHEHHUS
SHEPIruM; NpPH STOM HAXOJIUTh CIOBECHYI (OPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTUYeCKOE BBIpAXKEHHE C OMNOpold Ha Lu(poBble O0Opa30BaTENIbHBIC
peCypesl;

COOTHOCHUTB I10J] KOHTPOJIEM Iesiarora (pu3nyeckue Mporecchl U CBOMCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYAILIMI MPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa,
IpU MOMOIIM I€arora BBISBIATh HNPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00bsCHEHHE U3 1—2 TOTMYECKHX IIAroB ¢ ONopoil Ha 1—2 W3y4yeHHBIX CBOMCTBA
(u3HUECcKUX SABICHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

pelmaTh TUINOBBIE PACUETHBIC 3a0a4l B 1—2 NEMCTBHSI C OMOPOM HA AJITOPUTM,
peIBapUTEIBLHO Pa300PAHHBIN COBMECTHO C NEAAaroroM, UCHOIb3ys 3aKOHbBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a/la4yM 3aIUChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HENOCTATOK JAHHBIX JUIS
pelieHusl 3ajaud, BBIOMpaTh 3aKOHBI U (POPMYIBI, HEOOXOAMMBIC I €€
pelieHusi, MPOBOAUTh pacy€Thl M CPaBHUBATH IIOJYYEHHOE 3HAYCHHE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU TAHHBIMU;

MMETh MPEACTABICHUE O MPOOJIEMax, KOTOPble MOKHO PELIMTh MPH MOMOIIU
(u3HUECKUX METOAOB IOCJE MPEABAPUTEIBHOIO OOCYXIEHUS C IMEIarorom;
HCIIOJIb3Ysl ONMCAHUE MCCIIEOBAHUS, BBIACIATH IPOBEPSEMOE NPEIIIOIOKEHHE,
OLICHMBATh IPABUJIBHOCTh IMOPSAKA MPOBEACHUS HWCCIEAOBAHMS, JENaTh
BBIBO/IbI;

YMETh HAXOJWUTh C HCIOJIb30BaHHWEM IU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMbITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3HUECKUX CBOWMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUS BO3JAyXa OT €ro 00béMma,
TEeMIIepaTypbl; CKOPOCTH IMpollecca OCThIBAaHUS/HarpeBaHUsl MPU U3ITyYEHUH OT
[[BETA M3JIy4arolIeil/MOTI0MaoIIeld MOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEpPaTyphl KUAKOCTH U TUIONIAJAN €€ MOBEPXHOCTH; INEKTPU3aLUs TEN U
B3aMMOJICUCTBHE DJIEKTPUUYECKUX 3apsiioB; B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3yaJIU3alls MAarHUTHBIX MOJIEN NOCTOSHHBIX MAarHUTOB; IEHCTBHUS
MarHUTHOTO IOJISI HA POBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AIIEKTPOABUTATEINS MOCTOSHHOTO TOKA): (POPMYIIMPOBATH MTPOBEPSEMBIC
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IPEIIOJI0KEHUSA, COOUpPaTh YCTAaHOBKY M3 IPENJIOKEHHOTO O0OpYyIOBaHUS C
OTOpOM Ha CXEMy; ONMHUCHIBATH XOJ OMbITa U (POPMYIUPOBATH BBIBOIBI MO
PYKOBOJICTBOM II€arora;

UMETh MPEACTABICHUS O U3MEPEHUU TEMIIEPATypPhbl, OTHOCUTEIHHON BIAYKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (U3MYECKUX BEJIMYMH; [pPU [OMOILIM I€Jarora CpaBHUBATb
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOJIFOTHOM MOIPEUTHOCTH;
IPOBOJUTH COBMECTHO C IIE€AAroroM HCCIEI0BaHUE 3aBUCUMOCTH OJHOU
(¢u3nYecKoil BEMTUYHMHBI OT JAPYroll € HMCHOJIB30BAHUEM MPSMBIX H3MEPEHUN
(3aBUCUMOCTb  COTPOTHBIICHUS TMPOBOJAHMKA OT €ro [JIMHBI, IUIOIAAH
MOTIEPEYHOT0 CEYCHUS U YAETHbHOTO CONMPOTHBJICHMS BEIIECTBA IMPOBOJHHUKA,
CHJIBI TOKa, WAYIIETO 4Yepe3 MPOBOJHUK, OT HAMPSDKEHUS Ha TMPOBOIHUKE;
UCCIIEIOBAaHUE  IIOCJIENOBAaTEIbHOIO M MapajUIeIbHOTO  COECIUHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAaHME, COOUpPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHMSI TI0JT PYKOBOJCTBOM I1€J1arora, cieAys NpeayioxkeHHOMY
IU1aHy, (PMKCUPOBATh Pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJE TaOIUI] U
rpaduKoB, J1e1aTh BBIBOABI 110 PE3yJIbTaTaM UCCIEJOBaHUS TIOCIE OOCYKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE H3MepeHus (U3MUECKUX BenMuuH (yIesibHas
TETUIOEMKOCTh BEIIECTBA, COMPOTUBIECHUE MPOBOJHUKA, PabOTa U MOIIHOCTH
AIIEKTPUYECKOTO TOKa): C TIOMOIIBIO TMeAarora IJIaHUPOBaTh HW3MEpPEHUs,
coOupaTth  JKCIEPUMEHTAIBHYIO  YCTaHOBKY, CJeAys  MPeasIOKEHHOM
WHCTPYKIINH, ¥ BBIYUCIISATH 3HAYCHUE BEITUUNHBI,

coOmro/IaTh TpaBuja TEXHUKU O€30MacHOCTH Mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;
COTOCTABJIATh C TIOMOILIBIO [MeJarora MPUHLHUIBI JCHCTBUS HU3YUYEHHBIX
npruOOPOB M TEXHUUECKHUX YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM UYHUCIIE:
CUCTeMa OTOIUICHHSI JOMOB, THTPOMETp, TapoBas TypOHWHA, aMIepMeTp,
BOJIbTMETP, CUETYHK DJICKTPUUECKON HOHEPTUH, DIIEKTPOOCBETUTEIHHBIC
NpUOOpBI, HArpeBaTeNbHBIE SJIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEeIOXPAHUTENH; JIIEKTPOMArHUT, DJIEKTPOJBUTATENh TOCTOSHHOTO TOKa),
UCIIOJIb3YSl METOJWYECKHUE MaTepHualibl O CBOMCTBaX (U3WYECKUX SIBICHUU U
HEe0OXoanMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IOCJE MPEABAPUTEIBHOIO OOCYKIEHHUS C TMEeJaroroM IMpOCThIE
TEXHUYECKUE YCTPOMCTBA M U3MEpHUTENbHbIE NPUOOpPHI MO CcXemMaM |
CXEMAaTUYHBIM PHCYHKaM (KHUIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHUs, DJIEKTPOCKOM, peocTar);
COCTaBIISITh CXEMBbI DJJEKTPHUECKHUX IeTel ¢ TOCIEAOBATEIbHBIM |
napajuieIbHBIM COSIMHEHHUEM DJIEMEHTOB, COOTHOCS YCJIOBHBIE 0003HAUYCHHS
3JIEMEHTOB JJICKTPUUYECKUX LIETIEH;

NPUBOJUTH TMPUMEPHI/HAXOAUTh WHGOPMAIUIO O TpPHMEpax MPAKTHIECKOTO
MCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOMN KU3HU 7151 OOECTIeUeHuUs
0€30MacHOCTH MPH 0OpaIeHnH ¢ TPUOOpaMu U TEXHUUYECKUMH yCTPOMCTBaMHU,
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COXpaHEHUsI 3/I0POBbSl U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOrO IOBEICHUS B
OKpY’KaloILIEH Cpeae;

— OCYHIECTBJISITH C TIOMOINIBIO TIEAarora MOWCK HWH(poOpManuu (U3HIECKOTO
colepkaHusi B ceTu VHTepHET, Ha OCHOBE HMMEIOIIMUXCS 3HAHUA U TIYTEM
CpaBHEHUSI JTOTIOJHUTEIBHBIX MCTOYHUKOB BBIICIATH MH(OpMAaIUio, KOTopas
SBJISIETCS] MPOTUBOPEUMBON MITM MOKET OBITh HEJIOCTOBEPHOM;

— HCHOJB30BaTh NMPU BBHIMOJHEHUU Y4YEOHBIX 3aJaHUN OTOOpPAHHYIO IEJarorom
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (HHU3UYECKOTO COJMEep KaHMs, CIPABOYHBIC
MaTepualibl, pecypchl cetu MHTepHET; BlIafeTh NpUEMaMi KOHCIIEKTUPOBAHUS
TeKCTa, mpeodpa3oBaHrs HH(OOPMALIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OIIOPOM Ha AJITOPUTM U YTOUHSIOIINE BOITPOCHI IIE1arora;

— co3JlaBaTh TOJ PYKOBOJCTBOM Iieflarora ¢ OOCyXIEHUEM IUIaHa paboThI
NUCBMEHHBIE MU KpaTKHU€ YCTHbIE cOO0OIeHus, o0000mas uHboOpMaIUio H3
HECKOJIBKUX MCTOYHUKOB (DM3MUECKOTO COJACpPKAaHUSA, B TOM YHCIIEe MyOIMYHO
PEACTABIATh PE3YJIbTAaThl TPOCKTHOM WIIA UCCIEN0BATENBCKON NESITEIbHOCTH;
Py 3TOM T'PAMOTHO HCMOJIb30BaTh M3YYCHHBIN NMOHATUWHBIA anmapaTr Kypca
(bU3HUKH, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTAIINECH;

— TP BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUN (PU3NYECKUX MPOIECCOB
Mol PYKOBOJICTBOM II€larora pachpeiesiTb OOsS3aHHOCTH B TIpyndmne B
COOTBETCTBHUM C MOCTABJICHHBIMH 3a/la4aMU, CJIEAUTH 3a BBINOJHEHUEM IIaHa
JNEeUCTBUIN U KOPPEKTUPOBATH €T0, aJICKBaTHO OILICHUBATH COOCTBEHHBIN BKJIA]] B
NEeATENIbHOCTh TPYMIbI; BBICTpAaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

9 KJIACC
[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCS] YMEHUM:

— OpUCHTUPOBATHCA B TOHSTUSX W ONEPUPOBATH MMU Ha 0a30BOM YypOBHE:
CHCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPHUSA, OTHOCHUTEIHLHOCTH
MEXaHUUYECKOTO JBIKCHHS, achopmarus (ynpyras, IUlacTHYecKas), TpeHHue,
YyeHmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb U TEPErpy3Ku; IEHTP
TSOKECTH; aOCOJMIOTHO TBEPJAOE TENO, IEHTP TSHKECTH TBEPIAOTO Tela,
paBHOBeCHE;, MEXaHUYECKHME  KOJIeOAHWS W BOJHBI, 3BYK, HWH(OPa3BYK
U yJIbTPa3BYK; 3JECKTPOMArHUTHBIC BOJIHBI, ITKAJIa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JTaJIbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2TNOUJCHUSL;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, SJI€pHAsI DHEPTreTUKA;

— COOTHOCHUTH SIBJICHUSI TIOCJI€ MPEIBAPUTEIIBHOTO OOCYXIEHUS C TMeAarorom
(paBHOMEpHOE u HEPaBHOMEPHOE MPSAMOJIMHEHHOE JIBIDKCHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKCHHE, CBOOOJHOE TaJieHuEe Te,
PaBHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJiebaTeNbHOE JBIDKCHHE (3aTyXamoIHe W BBIHYXICHHBIC
KoJieOaHus), pPE30HAHC, BOJHOBOE  JIBIDKEHUE, OTpaXEHUE  3BYKa,
MPSIMOJIMHEMHOE PaCpOCTPaHEHUE, OTPAKEHUE U MTPEJIOMIICHUE CBETA, MOJTHOE
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BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0kKEHUE OEJIOr0 CBETA B CIEKTP U CIOKEHHUE
CHEKTpaJIbHBIX I[BETOB, JWCIEPCUSI CBETA, €CTECTBEHHAs pPAJINOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpAa H3IY4YEHUs1) IO ONHUCAHHUIO MX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JAaHHOE
¢uznyecKoe sSBICHUE;

pacrmo3HaBaTh C IMOMOIIBIO TIefarora MPOSBICHUE H3YYCHHBIX (DU3HUECKHUX
SBJICHUHN B OKPYXaIOLIeM MHUpE (B TOM Uucie PU3NYECKUE SIBJICHUS B IPUPOJIE:
IOPUIUBBl U OTJIMBBI, ABWKEHHE IIaHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE
IBUKEHHE  JKUBBIX  OpPraHU3MOB, BOCIPHUATHE  3BYKOB  JKHBOTHBIMHU,
3eMJIETPSACEHNE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 9X0, L[BETA TEJ, ONTUYECKHE
SBJICHUS B IPUPOJIE, OMOIOTMUYECKOE IEWCTBUE BUJUMOTO, YIbTPapruOIETOBOIO
U PEHTTEHOBCKOIO W3JIyYEHHWI; €CTECTBEHHBIM paJUOAKTUBHBIA  (OH,
KOCMHUYECKHE JIy4d, PaJAOAKTUBHOE W3JIyYEHHE MPUPOJHBIX MUHEPAJIOB;
JEUCTBUE PAIMOAKTUBHBIX U3yYEHU HAa OpraHU3M YEJOBEKa), IPU 3TOM MOJ
PYKOBOJICTBOM I€Jlarora NEpEeBOJUTh MPAKTUYECKYIO0 3aJady B YYEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBIICHHI;
ONKCHIBATh MOJ PYKOBOJCTBOM II€Jarora ¢ OOCYXKJIEHHEM IUIaHa padOThI
U3yYEHHbIE CBOWCTBA T€N U (PU3UYECKHE SIBICHUS, HCIOJB3YS (hU3HUECKHE
BEJIUYMHBI (CpEIHSAsI W MIHOBEHHAs CKOpPOCTh Teja IpU HEPABHOMEPHOM
JBIKEHUH, YCKOPEHUE, IIEPEMELIEHUE, ITyTh, YIVIOBAasl CKOPOCTh, CUJIa TPEHUS,
CWJIa YNPYroCTH, CHJIA TSDKECTU, YCKOPEHHE CBOOOIHOIO MaJEeHUs, BEC Tena,
UMITyJIbC Te€Ja, HWMIIYJIbC CHJIbI, MEXaHMuYecKas padoTa M MOUIHOCTb,
MOTEHIMANbHASL JSHEPrus Tejia, MOJHATOTO HaJl TOBEPXHOCTBIO 3E€MIIH,
MOTEHI[MANbHAS PHEPTUsl CXKATOM MPYXKUHBI, KWHETUYECKAs DHEPrusi, MOJIHas
MEXaHWYecKas »SHEprusi, MepuoJ M 4YacToTa KoJieOaHWW, MJIMHA BOJHBI,
I'POMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS
cpenbl); MpU OMNHCAHMM C TOMOIIbIO YYHUTENS MPAaBUIBHO TPAKTOBATh
(U3MYECKUII CMBICT MCHOJb3YEMbIX BEJIIMYMH, OOO3HAYEHUS M EIUHHUIIBI
(¢u3nyecKkux BEIUYMH, C ONOpPOM HAa METOAMYECKUX MaTepuall HaXOAWUThb
(GopMyJibl, CBSA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTHMMHU
BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH (UBNYECKUX
BEJINYMH;

XapaKTepU30BaTh IIOCJIE MPEIBAPUTEIILHOTO OOCYXACHHUS C TIEAarorom
CBOMCTBA Tell, PU3NUYECKHE SBJICHUS U MPOIIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHUS
SHEPIruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLMUII CYNEPHO3ULUUA CHII,
OPUHIMI OTHOCUTENbHOCTH ['anunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXEHUS M TMPEJOMIICHUS CBETA, 3aKOHbI COXPaHEHUS
3apsAI0BOTO M MacCOBOTO YMCEJ MPH SIACPHBIX PEAKLMSIX; MPU 3TOM HAXOJIUTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe BBIPAXKEHHE C
omnopoit Ha U poBbIe 00pa30BaTEILHBIE PECYPCHI;

COOTHOCHUTBH IO/ KOHTPOJIEM Tefiarora (pu3nyeckre mporecchl U CBOMCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYalUid IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTEPA:
BBISIBJISITH IIPU TIOMOILM TI€larora MPUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH
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00bsiICHEHHEe M3 2—3 JIOTMUECKUX IIIaroB C OMOpod Ha 2—3 M3Yy4YEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PACUETHBIE 3a/1auyd B 1—2 NEHCTBHS C ONMOPOM Ha aJrOpUTM,
peBapUTEIHLHO Pa300paHHbIA COBMECTHO C, UCIONB3Ys 3aKOHBI U (POPMYJIHI,
CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/ayu
3aMUChIBaTh KPATKOE YCJIOBHUE, BBISBJIATh HEJOCTAIONIME WM H30BITOYHBIC
JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIC [JISl pEIICHUS,
IPOBOJUTH PAcy€Thl U OLEHUBATH C IOMOIIBIO YUUTENS PEATUCTHUYHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

MMETh MPEACTABICHUE O MPOOJIEeMax, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH
(¢u3NYECKUX  METOAOB; HCIONb3ysd OINUCAHUE HCCIEJOBAHUSA, IOCIHE
MPEABAPUTEILHOTO OOCYXACHUSI C TEAaroroM BBIACISATh POBEPSEMOE
MPEANOJOKEHNE,  OLUEHUBATh  NPABWIBHOCTh  MOPSAKAa  MPOBEACHUS
UCCJIeIOBAHUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOACHUIN
U OIBITOB;

yYMETh HAXOJUTh C HCIOJIb30BaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTBITHI TIO0 HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB TEJ
(u3ydyenne BTOporo 3akoHa HbpIOTOHa, 3akOHA COXpaHEHHUS DHEPTUH;
3aBUCUMOCTh MEepUo/ia KOJeOaHW MPYKUHHOTO MAsTHHUKA OT MAacChl Ipy3a U
XKECTKOCTH MPYXKUHBI U HE3aBUCUMOCTh OT aMIUIATYIbl MaJIbIX KOJEOaHUM;
MPSMOJIMHEMHOE pacIpOCTpaHEHUE CBETA, Pa3loKeHHE OEJIOro CBETa B CIEKTD;
M3Yy4YEHUE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKajle U CBOMCTB M300paKeHUs
npeaMeTra B coOuparolleid JuH3e; HaOMIoJCHUE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB U3ITYUYEHHS): CAMOCTOSTENBHO COOMPAaTh YCTAHOBKY M3 M30BITOUYHOTO
Habopa o0OpYyJIOBaHUSI C OMOPOM Ha CXEMy; OMHUCHIBaTH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOJCTBOM I€/1arora;
MPOBOJUTH TPU HEOOXOJMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHHH, OIpeaesss
CpelHee 3Haue€HUE U3MEpPSIeMOM  BEIWYUHBI  (PoKycHoe  paccmosanue
coouparowelt JIUH3DL); 000CHOBBIBATh BBIOOD croco0a
M3MEPEHUSI/ M3MEPUTENBHOTO NPUO0opa;

MPOBOJIUTH COBMECTHO C MEAAroroM MCClIeJOBaHUE 3aBUCUMOCTEN (PU3HUUECKUX
BEJIMYMH C MKCIOJIb30BAHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTh MYTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM JIBIXKCHHH 0€3 Ha4aIbHOW CKOPOCTH; IIEPHO/Ia
KOoJIeOaHWil MaTeMaTHYEeCKOTO MasiTHUKA OT JIJWHBI HUTH, 3aBUCUMOCTH YIJIa
OTPAKEHUSI CBETA OT yIUIa MAJCHUS M yIJia MPEIOMJIEHUS OT yIJia MaJeHUs):
nociie 00CyX/IeHus Mo PyKOBOJCTBOM I€Jarora miaHupoBaTh UCCIIeI0BaHUE,
coOupaTh YCTaHOBKY, (PHKCHpOBATh pe3yibTaThl TMOJYUYCHHOW 3aBUCUMOCTHU
¢us3nueckux BETWYMH B BHUAE TaOmui W TpaduKoB, JejaTh BBIBOJBI IO
pe3yibTaTam HCCIIeIOBAHUS;

COOTHOCHUTBH KOCBEHHBIE U3MEPEHUS PUZNYECKUX BETUUYHH (CPEIHSISI CKOPOCTh U
YCKOpEHHE Tejla NpPH PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJIHOTO
najgeHusi, SKECTKOCTb TMPYXHUHBI, KOIDUIMEHT TpEeHUs CKOJIbXKEHUS,
MexaHu4yeckas paboTta M MOLIHOCTh, YacTOTa M MEpPHOJ KoseOaHHit
MaTEMaTHYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONTHUYECKAast CUjia COOMparomeit
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JIMH3BI, PAIMOAKTUBHBINA (POH): C MOMOIIBIO NIEAArora IIaHPOBATh U3MEPEHHUS;
coOupaTh HIKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBITIOJHSATH MU3MEPEHUs, CIEAys
NPEIJIOKEHHOW  MHCTPYKIMM;,  BBIUYMCIATH  3HAUEHHE  BEIMYUHBI U
aHAJIM3UPOBATh MOJYUYEHHBIC PE3YNbTaThl C y4ETOM 3aJaHHON MOTPEIIHOCTU
U3MEPECHN;

coOMIoaTh MpaBWiia TEXHUKH 0€30MacHOCTH mpH paboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHUS C MEarorom;
COTOCTABJIATh C TIOMOIIBIO TIEJarora OCHOBHBIC TIPU3HAKA HW3YYCHHBIX
duznyecKkux MoJeJei: MaTepuadbHas TOdYKa, aOCONIOTHO TBEPAOE TETo,
TOYEYHBI MCTOYHUK CBETA, JIy4d, TOHKAs JHH3a, IUIaHETapHas MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa C OTOPOi Ha METOANYECKUE MaTepUaIbl;
XapaKTepU30BaTh IOCJIE MPEIBAPUTEILHOTO OOCYXACHHS C TIEAarorom
MPUHIINIBI JICUCTBUA HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpOM Ha WX ONHUCaHMs (B TOM 4YHCIE: CHUIOMETP, NAaTYMKU MOJOKEHHUS,
paccTOsiHUSL U YCKOPEHMsI, pakeTra, 3XOJIOT, OYKH, MEepHcKol, (oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCTIOJIb3Ys LIU(PPOBbIE 00pa30BaTEIbHBIE PECYPCHI;

UCIIOJIb30BaTh MO/l PYKOBOJICTBOM I€AAarora CXeMbl U CXEMaTUYHbIE PUCYHKU
W3YYCHHBIX TEXHMUYECKUX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W
TEXHOJOTHYECKUX TPOIECCOB MPU PEIICHUH YUeOHO-TIPAKTUYECKUX 3aj1ad;
ONTUYECKUE CXEMBI ISl MOCTPOCHHUS HM300paKeHH B IUIOCKOM 3€pKajie |
cobuparoniei JIMH3e;

MPUBOIUTH TPUMEPHI/HAXOAUTh WHOOPMALIMIO O MPUMEPAX MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU JUIsI 00€CTIeUeHHUs
06e30macHOCTH MpU OOpAIIEHUH C TPUOOpPaAMU U TEXHUYECKHUMH yCTPONUCTBAMU,
COXPAHEHHUSI 3/I0pOBbS U COOJIIOJICHUS HOPM HKOJIOTUYECKOTO IOBEIEHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBIISITH TIOJT PYKOBOJICTBOM TeAarora mouck HHGopMaun Gu3ndeckoro
coliepkaHusi B ceTu VHTEepHET, caMOoCTOSTENbHO (HOPMYIHPYsI MOMCKOBBIN
3ampoc, HAXOAWTh MYTH OMPEACICHUS JOCTOBEPHOCTH  MOJyUYEHHOU
nH(GOpPMaIIMK Ha OCHOBE MMEIOIINXCS 3HAHUNA U JIOTIOTHUTEIHHBIX HCTOUHUKOB;
WCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3aJlaHUil OTOOpaHHYIO IEJAarorom
HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOro COJEp)KaHUs, CIPABOYHBIC
MaTepuaisbl, pecypchbl cetu MHTepHET; BiageTh npuéMamMu KOHCIIEKTUPOBAHUS
TEKCTa, IpeodpazoBaHusl HH(GOPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C OTMOpOM Ha aNTOPUTM M YTOYHSIOIIME BOIPOCHI TEAarora; Co3aaBaTh MOJ
PYKOBOJICTBOM TIe/Iarora ¢ 00CYKICHHEM TUTaHa pabOThI MMCbMEHHBIE U YCTHBIS
coOOIIeHHs] HA OCHOBE MH(OPMAITUU U3 HECKOJBKUX UCTOYHUKOB (PU3HUECKOTO
CONEpKaHusl, MyOMUYHO TPEACTABIATh PE3YNbTaThl MPOSKTHOW WU
MCCIICZIOBATENILCKOM  JCSITENbHOCTH, TIpU O3TOM TPaMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TMOHATUWHBIA ammapar H3y4yaeMoro pasfaena (Qu3uKd |
COTPOBOXAATh BBICTYIJICHHE TMPE3CHTAIMell C y4€TOM OCOOCHHOCTEH
ayJTUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe MIaHuPOBaHUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KAXKI0M TeMbI y4eOHOro rmpeamera « Du3nka
[TpumepHOIl ananTUPOBAHHOM OCHOBHOM 0OOpa30BaTENbHOM MHPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsl OOyYarOLIUXCS C
3aJIepKKOM MCUXUUYECKOTO Pa3BUTHS, B LIEJOM COBIAJAIOT C COOTBETCTBYIOIIMM pazaenoM llpumepHoi pabodeld mporpaMMel
yueOHoro npeamera «dusmnka» o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanus. I1pu stom Opranusanus Bopase
camMa BHOCHTb M3MEHEHHs B COJAEpKaHME U pacupeielieHne yueOHOro maTepuaia mo rojgaM oOy4eHHs, B MOCIEI0BATEIbHOCTD
U3Y4EHUsS TEM M KOJMYECTBO YaCOB Ha OCBOCHHME KAXKIOW TEMbI, OINpEAeSiCeHHE OpraHU3alMOHHBIX (opM OOyueHus U T.II.
OOOCHOBAaHHOCTh JJAaHHBIX W3MEHEHUW OIpenessieTcsl BhIOpaHHbIM 00pa3oBaTesibHOM opranuzanueil YMK, uHIuBuyanbsHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOyuwaromuxcsi ¢ 3[IP, cremeHpl0 yCBOEHHOCTH HUMHU YYEOHBIX TEM,
PEKOMEHIallMAMH 110 0TOOPY M aianTaluy yaeOHOro Marepuana rno (usnke, npeacTaBieHHbIMU B [1osicCHUTEIBHOM 3anuCKe.

7 KJIACC (68 1)
TemaTuueckuii OcHoOBHBIE BU/IbI 1eATEIbHOCTH YYalHXCH
OcHOBHOe cojiep:KaHue » .
010K, TeMa (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pazjnen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:Kaomero Mmupa (6 1)
®usznka — ®dusznka — Hayka O mnpupoje. SBieHus | BrliBieHne OCHOBHBIX Pa3iM4Mii IPU TOMOIIM ITI€Aarora Mexay (pU3NYeCKUMH W XUMHYECKUMHU
HAyKa 0 Npupoje | IPHUPOJIBI (MC®).  ®msuueckme  sBienus: | npesparennsvi (MC — xumus).
24) MEXaHHYECKHe,  TEIUIOBbIE,  OJJIEKTpUUECKHe, | Pacro3HaBaHme M KiaccuuKanusl IOcie OOCYXKAEHHS C IeJaroroM HpH IOMOIIM HaBOJASIINX
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE. BOTIIPOCOB (PM3MUECKUX SBICHUI: MEXaHWYECKHX, TEIJIOBBIX, OJJEKTPUYECKHX, MAarHUTHBIX
1 CBETOBBIX.
Habmonenue u onncanue pu3n4ecKux sSBIeHUH Ha 0a30BOM YPOBHE.
dusznyeckne Ouznveckue BEJIMYHHBI. Wzmepenne | OnpeaeneHne Mpy MOMOIIX ITEAAarora IeHbI AEJICHUS MIKaIbl H3MEPUTEIHHOTO IpHoopa.
6 .
BeauuHHbl (24) | QusHyecKkux BenudyuH. Qusuueckue npubopbl W3mepenne no oOpasiy noj pyKOBOJACTBOM IIe/larora JIMHEHHBIX Pa3MEpOB TelT M NPOMEXKYTKOB

5 MC — 3J1eMEHTBI CONEPIKAHMS, BKITIOUAIOIIHE MEXKIIPEIMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPHITH B TEMATUIECKOM IUIAHUPOBAHHH.
¢ KypcuBom 0603Hau€eH y4eOHbIN MaTepPHAT, KOTOPBIHA H3y4aeTcsl, HO HE BBIHOCUTCS HA IIPOMEKYTOUHYIO K HTOTOBYIO aTTECTALMIO.
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Hoepewnocms
CHCTEMA CIMHUIL.
jlemor.tcmptmuu7

1. MexaHn4ecKue, TEIUIOBBIE, JIICKTPHUYCCKHE,
MarHuTHbIE, CBETOBBIC SIBICHUS.

2. ®usnyeckue MPUOOPHI U MPOIIEIypa MPSMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
pHOOPOM.

®@ponmansuvle nadopamopuvie padomvl uIU
INEKMPOHHAA OEMOHCIMPAY UL,

usmepenuii.  MexIyHapoHas

1. OrnpeneneHre LICHEI JCTICHUS
U3MEPUTENIBHOTO  mpubopa  (MCIONB3ys
TEXHOJIOTUYECKYIO KapTy SKCIEPHMEHTA).

2. W3meperne  o0béMa  JKHIKOCTH |
TBEPAOrO TEA.

3. Onpeoenenue pasmepos Marbix mei.

BPEMEHU C Y4ETOM MOTPEIIHOCTEH.

W3mepenne mo oOpasily moJ pyKOBOACTBOM IIeAarora o0bEMa sKUIKOCTH U TBEPIOTO Tena.
W3mepenne mo o0pasiy moj pyKOBOACTBOM II€AArora TEMIEPATyphl NMPH IOMOINHN XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyphI.

BeImonHeHNEe HECIOXKHBIX TBOPYECKMX 33JaHMH C ONOpPOH Ha alrOpPHTM, MPEABAPUTEIHHO
pa300paHHbI C TIeJaroroM 1o NOMCKY CIIOCOO0B M3MEPEHHS HEKOTOPBIX (PU3NYECKUX XapaKTepUCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIIUX
paccTosHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0CcyKaeHHe TpeiaraeMbIX CII0COO0B.

EcrecrBenHo-
HAYYHBbIH METOJ
no3HaHus (2 4)

Kak ¢usuka u nOpyrue eCTECTBEHHBIC
HAYKU U3y4aroT MPUPOLY. EcmecmeeHHo-Hay bl
Memoo no3HAaHUs! HabmoOeHue, NoCMAaAHOBKA
HAY4HO20 — 8ONpOCA,  BbIOGUIICEHUE — 2UNOme3,
9KCnepuMenm no nposepke cunomes, 00vACHeHUe
Habnooaemozo ssienus. Onucanue QuuvecKux
SA6IEHULL C NOMOUWBIO MOOEEl.

[Ipemmer 1 METOIBI (PH3HUKH.
JHemoncmpayuu

1. OnpeznencHre NOTPEITHOCTH
JKCIEPUMEHTA.

BI:IZ[BI/I)KGHI/Ie THUIIOTE3 NOCJIC TPEABAPUTECIBHOT'O 060y)KI[eHI/ISI C rneJaaroroMm, 061)§ICH}IIOI_HI/IX IMPOCThIC

SABJICHUSA, HAITPUMEDP:

— MOYEMY OCTaHABJIMBACTCA ABWKYLICCCA 11O FOpH3OHTaHLHOﬁ TMOBEPXHOCTH TEJIO,

— MOYEMY B JKapKylo IOT0y B CBETIION OJEKE NPOXIagHEN, UeM B TEMHOM.

Br160p crioco60B MpoBepKH TMIIOTE3 U3 IPEIUIOKEHHBIX 11E1ar0roM.

HabnrogeHne mpeUIoKEHHBIX IEJaroroM HMCCIEJOBaHUM IO TNPOBEpKe KaKOH-THO0 THIIOTE3bI,
HalpuMep: JNabHOCTh IOJIETA IlAapUKa, MYIIEHHOTO TOPH30HTANBHO, TeM Ooublile, YeM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C MeIaroroM IMpoCTEeHIINX MoJieliel (PU3HMUECKUX sIBICHUH (B BUJE PUCYHKOB
WIN CXEeM), HallpuMep MaJieHUe NpeIMeTa; IpSIMOJIMHEHHOE PacIpOCTPaHEHHE CBETA.

Pa3nen 2. IlepBoHauaibHbIe CBEeHNs O CTPOeHHH BelecTBa (5 1)

CtpoeHue
Bemectsa (1 1)

CtpoeHue BelecTBa: aTOMbl U MOJEKYJIBI, UX
pasmepvl. Onvimvl, 00KA3b18AIOUUE OUCKDEMHOE
cmpoenue seujecmed.

@ponmansuvle 1abopamopusvie padomuvt u

Habmrogenne u HHTEpIPETAIis COBMECTHO C TIEJarOrOM OIIBITOB, CBUAETENbCTBYIONUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPCHUEM PA3TIMYHBIX BEIIECTB B BOJE.

OreHKa TpU MOMOIIM TEXHOJOTHYECKOW KapThl pa3MepoB aTOMOB M MOJIEKYN C HCIIOJIb30BaHHEM
¢ororpaduii, moTy4YeHHBIX HA AaTOMHOM CIJIOBOM MHKpockote (ACM).

Omnpenenenue nocie npeBapuTeIbHOr0 00CYKASHUS C [1e1aroroM pa3sMepoB MaJIbIX Tell.

7Bce Jlemonctpanuu u JlabopatopHbie paboThI, IPEACTABICHHbBIC B COISPIKAHUH, TOMYCKAeTCsI(MOXKHO) TPOBOIUTH, UCIIOJb3Ys HH(GOPMALIMOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTUH (LU(POBBIE
00pa3oBaTeNnbHbIE PECYPCEHI).
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onvimui®,
1. Ouenka quametpa aToMa METOJOM PSAOB (C
ucronbp30BaHueM Qotorpaduii).

JIBuxenune

M B3aUMO/IelCTB
He 4acTHil
BemiecTna (2 9)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JIBIDKCHUS Y9acTHUI] C TemMrepaTypoil. bpoyHoBckoe
nBwkenue, muddysus. Bzaumoodeticmseue yacmuy
eeuwjecmea: NPUMAdICeHUe U OMmmankuGaHue.

emoncmpavyuu

1. HaGmonenue OpOYHOBCKOTO JBH)KEHHIS.

@dponmansnvie 1a6opamopHule pabomul u
onvimbol

1.0meiTBl 1O HAOJIOJCHHIO

pacImpeHus Ta3oB.

2.0nbITEl IO OOHAPYKEHUIO NEHCTBUS CHII

MOJIEKYJISIPHOTO MTPUTSDKEHUSI.

TCILIOBOI'O

HabGmonenune n 00bsicHEHHE TIPH IOMOIIHM TTearora OpoyHOBCKOTO JABMIKEHHS U ABJICHUS TUPPy3uH.
[IpoBeneHne M OOBSCHEHHE C OMOPOM Ha AITOPUTM, MPEABAPUTEIHHO Pa3oOpaHHBIH C IeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIIOBOTO PACIIUPEHUS ra30B.

[IpoBeneHne m OOBSACHEHHE OIBITOB C ONOPOH Ha ajlrOPUTM, HpPEABAPUTEIHHO pPa30OpaHHBIA C
TIeIaroroM 1o 0OHapy)KEHHIO CHII MOJIEKYJISIPHOTO TPUTSKEHHSI U OTTAJIKUBAHMUS.

ArperatHsie
COCTOSTHHS
Bemectsa (2 u)

ArperatHble COCTOSIHUSI BELIECTBA: CMpPOECHUE
2a308, arcudxocmeli u Mmeépovix
(kpucmaniuyeckux) men. Bzaumocesasv medicoy
CBOUICMBAMU BeWecm8 6 pA3HbIX a2peamHblX
COCMOSIHUAX U UX  AMOMHO-MOLEKYVISIPHbIM
cmpoeHueM. Ocobennocmu azpe2ammubix
COCMOSIHULL BOOWL.

Jemoncmpavyuu

1. Habmaronenue nuddy3uu.

OnwucaHue noj pyKOBOACTBOM IeJiarora (C UCIoyIb30BaHUEM MPOCTHIX MOJETIeH) OCHOBHBIX pa3IHYHi
B CTPOEHUU T'a30B, XKUJIKOCTEH U TBEPABIX TEI.

HauanbHble TpeACTaBICHUS O MalOH CXKHMAaeMOCTH XHMIKOCTeH M TBEPABIX Tel, OONbIION
C)KMMaeMOCTH T'a30B.

OObsicHeHre Ha 0a30BOM YPOBHE I10JI KOHTPOJIEM II€Aarora O COXpaHeHWH (GopMBbI TBEPIBIX TEN H
TEKy4YeCTH )KUJKOCTH.

HaGmonenue 3a onbITaMH, 10Ka3bIBAIOIIMMHE, YTO B TBEPAOM COCTOSHHHM BOJIBI YaCTHIIBI HAXO/STCS B
CpeIHEM Jajblile IpYT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B KHIKOM.

VYcTaHOBIEHHE C OMNOPOM Ha JAMAAKTHMYECKMM MaTepHan IMPOCTBIX B3aMMOCBA3EH MEXKAY
0COOEHHOCTSIMHM arperaTHBIX COCTOSIHUH BOJBI M CYIIECTBOBAaHHEM BOJAHBIX opraHm3smoB (MC —
6uonorus, reorpadusi).

Pa3znen 3. IBuxeHue u B3aumoseiicreue Teu (21 9)

Mexannuyeckoe
aBukenue (3 4)

Mexannueckoe aBuxeHue. PaBHOMepHOE U
HepaBHOMepHOe BHkeHue. CkopocTh. Cpeowsis
CKOpOCMb  NpU  HEPABHOMEPHOM  OBUICEHUU.
Pacuér nyTu u BpeMeHU JBHKEHUSI.

Jemoncmpayuu

1. HaGmogenne  MEXaHHUYECKOIO  JIBHIKEHUS

HccitemoBanne paBHOMEPHOTO JABMXCHHUSI M OTIPEICNICHNE €T0 TIPU3HAKOB MOCIIEe PEIBAPUTETHHOTO

00CYXICHUSI C TIEIarOrOM.

HaGuroieHre HepaBHOMEPHOTO JIBUKESHYSI ¥ OTIPEICNICHUE €TI0 OTINYUN OT pABHOMEPHOTO JIBHKEHUS
MOCJIE TMPEBAPUTELHOTO 0OCYKICHUS C TIEJATOTOM.

Peurerre THMOBBIX Pacu€THBIX 3a1ad B 1—2 NEWUCTBUS C OMOPOiA HA aNrOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIl COBMECTHO C MEAaroroM Ha ONpeJiesieHHe MyTH, CKOPOCTH U BPEMEHH PAaBHOMEPHOTO

8 3nech u nasiee NPUBOAMTCS PACLIMPEHHBIN epeueHb 1a00PaTOPHBIX PAOOT U OIBITOB, U3 KOTOPOTO YUUTEIb ASNIaeT BHIOOP 110 CBOEMY YCMOTPEHHMIO U € y4ETOM CIMCKA SKCIIEPUMEHTAIbHBIX 3a/laHHH,
npeanaraeMeix B pamkax OI'D mo dusuke.
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Tena.
2. N3mepenue
JIBHYKEHHSI.
dponmansnsle 1abopamopHsvle padomsl u
onvimul
1. OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO
IBIDKEHUS (OIapuKa B IKUIKOCTH, MOIEIH
AIEKTPHYECKOTO aBTOMOOHIIS H T. II.).
2. Onpenenenre cpenHeit CKOpPOCTH
CKOJIbKEHMsI Opycka WM IIapuKa II0
HAKJIOHHOH IUIOCKOCTH.

CKOPOCTH HpHMOHHHeﬁHOF o

JBHKCHHUA.
Ananmuz pu IOMOIIMU 1nnejarora Fpa(l)I/IKOB 3aBUCUMOCTH IYTHU U CKOPOCTHU OT BPpEMCHHU.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HHEPIUH. 3akon uHepyuu.
Bsaumooeiicmeue men xax npuuuna usmeneHus
ckopocmu  Osudicenus mein. Macca kax mepa
unepmuocmu mena. IInmotHocTs BemecTBa. Cas3b
NIOMHOCMU C KOIUYEeCMBOM MOAEKYN 8 eOuHuye
00véMma sewyecmea.

Hemoncmpayuu

1. HaGmoneHue sSBIICHUS HHEPIIHN.

2. HabmroieHre M3MEHEHUS CKOPOCTH TPH
B3aUMOJICHCTBUU TeJl.

3. CpaBHeHHE MacC M0 B3aMMOICHCTBHIO TEIL

OObsicHEeHHE TMPH TIOMOIIM TEXHOJOTHYECKOW KapThl W TIeJarora ¥ MpPOTHO3UPOBAaHHE SIBICHHH,
0OYCIIOBIICHHBIX MHEpLHEH, HaNpUMEp: YTO NMPOHCXOAUT NPH TOPMOXCHHUM WJIM PE3KOM MaHEBpeE
aBTOMOOWIISI, TOYeMY HEBO3MOKHO MTHOBEHHO ITPEKPATHTH ABMKECHUE Ha BEJIOCHIIE/IE WIIM CAMOKATE
UT. I

HaGmonenne u 0a30BBI aHaNW3 ONBITOB MOJA PYKOBOJCTBOM II€Jarora, JEMOHCTPUPYIOIINX
N3MEHEHHE CKOPOCTH JBIDKCHUS TEJIa B PE3yJIbTAaTe JEUCTBHS HA HETO IPYTHUX TEl.

Pemenne THUMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C OMOPOI Ha AJITOPUTM, NPEABAPHUTEIHHO
pa300paHHBIIl COBMECTHO C IEIaroroM Ha OIpeIeNICHHEe MacChl Tela, ero 00b&éMa U INIOTHOCTH.
Habmrogenne u 0a30BbIM aHaIW3 OMBITOB IOA PYKOBOJACTBOM II€Jarora, IeMOHCTPHPYIOLTHX
3aBHCHUMOCTH U3MEHEHHS] CKOPOCTH TeJIa OT €T0 MACcChl IPU B3auMOecTBIH Tel. M3MepeHue Macchl
Telna pa3INyHBIMU CTIOCOOaMH.

OrmpezneneHne COBMECTHO C NEIar0roM INIOTHOCTH TeJla B PE3YJIbTaTe U3MEPEHUSI €70 MacChl U 00bEMa.
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Cuaa. Buasl cnia
(14 4)

Cuna Kak XapaKTepUCTHKA
B3anMoieiicTBus Ten. Cuila ynpyrocTH M 3aKOH
T'yka.  Hsmepenue  cunwi ¢ nomowpwio
OunHamomempa. SIBICHWE TATOTCHHA W CHJA
Tsokectd. Cuna msscecmu Ha Opyeux niaHemax
(MC). Bec mena. Hegecomocmo. CloxeHHE CHII,
HaMpPaBJIECHHBIX 1o OIHOU NIPSIMOM.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cKonvoicerus u mpenue nokosi. Tpenue 6 npupooe u
mexnuxe (MC).

/Iemomcmpauuu2

1. CaoxeHnue cui, HalIpaBJICHHBIX IO OJHOMN
IPAMOL.

2. /lemoncmpayus  cunvl
PA3TUYHBIX MAMEPUANAX.

Dponmanvuvie nabopamopnvie pabdbomvt u

onvimul.

1. Onpenenenue MIOTHOCTH TBEPOTO TeNa.

2. OTBITEI, NEMOHCTPUPYIOIINE 3aBUCUMOCTD
pacTskeHus  (medopManuy) TPYKUHBI  OT
TIPYIOKEHHON CHITBL

3. OnbITHl, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb
CHIIBI TPCHHS CKOJIEXCHHS OT Beca Telna U
XapakTepa COMPHUKACAIONINXCSI TIOBEPXHOCTEH.

ynpyeocmu  Ha

H3ydeHue COBMECTHO C TIEJaroroM B3auMOICHCTBUS KaK MPUYNHBI U3MEHCHHS CKOPOCTH TEJa HITH €ro
nedopmanmm.

Omnmcanue Ha HAYAIBHOM YPOBHE PEaTbHBIX CUTYAIHi B3aNMOICHCTBHS TEI C IOMOIIBIO MOJIETIEH, B
KOTOPBIX BBOJIUTCS MOHSTUE W U300PaKCHHUE CHITBL.

W3ydenne mox pyKOBOICTBOM IENarora CHIBI YIOPYTOCTH, 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT
YIIMHEHUS PE3UHOBOTO IIIHYPA JIU MPYXKHUHBI (C MOCTPOCHUEM TpaduKa).

AHanu3 ¢ Omopoil Ha MUAAKTUYCCKUI MaTepHall MO KOHTPOJIEM IeIarora MPakTHYSCKUX CUTYaLUH,
B KOTOPBIX HPOSBIISCTCS NCHCTBHE CHIBI YIPYroCTH (YIPYroCTh Ms4a, KPOCCOBOK, BETOK JAepeBa
U J1p.).

AHanmu3 ¢ Onmopoy Ha AMJAKTHYCCKUA MaTepHall Mo KOHTPOJEM Mearora CUTyalui, CBSI3aHHBIX C
SIBIICHUEM TSTOTEHH.

[lonnmaHme c OMOpPO Ha CXEMBI MPH MOMOINM IeAarora OpOWUTANBPHOTO NBI)KCHHUS IDIAHET C
WCTIONB30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa nHepin (MC — acTpoHOMIS).

Wsmepenne Beca Tena ¢ mOMOIIpI0 AuHAMOMeTpa. OOOCHOBaHKE 3TOTO CIIOCOOa W3MEPEHHUs TOCie
MTOBTOPEHUS C TIEIaTOTOM.

Habimronenue siBiieHHs] HEBECOMOCTH.

HabnroneHue 3a 3KCIEpUMEHTATIBHBIM MMOJYYCHHEM TPABUIIA CIIOKCHHS CHJI, HAMPABICHHBIX BIOJb
oJHOH npsiMoit. OmpeeneHne Mpy IOMOIIY [IeAarora BeJIMIHHbEI PaBHOACHCTBYIOLICH CHIL.
W3ydenue o pyKoBOACTBOM II€arora CUIIbl TPSHUS CKOJIBKCHHS M CUJIBI TPSHUS TIOKOSL.
HccrenoBanre ¢ Omopodl Ha TEXHOJOTHUYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHUS OT Beca Tena
U CBOMCTB TPYIIUXCS IOBEPXHOCTEH.

Ba30BhIii aHAIN3 ¢ ONOPOM HAa JWAAKTUYCCKHN MaTepHall MOJ KOHTPOJIEM IIe[arora mpakTHYSCKHX
CHUTYaIlUi, B KOTOPBIX MPOSBIISACTCS ACHCTBHE CHIIBI TPEHHSI, UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHHS
WK yBenWwdeHUs (KaTaHWE HA JBDKAaX, KOHBKaxX, TOPMOXKEHHE aBTOMOOWII, WCIIOJIb30BaHHE
TTOIIIAITHIKOB, TUIABAaHUE BOIHBIX KUBOTHBIX U JIp.) (MC — Ononorus).

Pemenne THNOBBIX pacd€THRIX 3afad B 1—2 AEUCTBHS C OMOPOW Ha ANTOPHUTM, MPEIBAPHUTEIHHO
pa300paHHBIN COBMECTHO C ITEAaroroM C UCIIONIE30BaHHEM (OPMYIT IS pacu€Ta CIIIBI TSDKECTH, CHJIBI
YIPYTOCTH, CUITBI TPSHUSL.

Pa3nen 4. [laBieHne TBEPABIX TeJ, )KUAKOCTEN H ra3oB (21 4)

JlaBaenue.
Ilepenaua
JaBJIEHHS
TBEPABIMU
TeJaMH,
SKMAKOCTAMH U
razamu (3 v)

Haenenue. Cnocobvl ymeHbULeHUs. U YEeaudeHUs.
oasnenus. Jlasnenue 2asa. 3asucumocmo
dasnenus eaza om 06véma, memnepamypbol.
Ilepeoaua oasnenusi meépovimu meaamu,
arcuokocmamu u 2azamu. 3axon Ilackans.
ITnesmamuueckue mawiumbl.

jlemmwcmpamm2

1.3aBHCUMOCTH

TeMIepaTypebl.

JABJICHUA rasa oT

AHanu3 ¥ 00BACHEHHE C OTIOPOil HA TUAAKTUIECKUH MaTepHal Mol KOHTPOJIEM IIeJarora ObITOB U
MIPAKTUIECKUX CUTYAINii, B KOTOPBIX MPOSBISAETCS CHJIA TaBICHUS.

OO0ocHOBaHME C ONIOPO HAa TEXHOJIOTMYECKYIO KapTy IPH IIOMOIIH IT€1arora crioco00B YMEHBIICHUS U
YBEJIMYEHUS JIaBJICHUSI.

W3ydenue o pyKOBOACTBOM I€/1arora 3aBUCMMOCTH JaBJICHUS ra3a oT 00bEMa U TeMIepaTypebl.
W3yyenne 1o pyKoBOJICTBOM Iiejiarora 0COOCHHOCTEH Tepeaadn AaBiIeHus TBEPIBIMHU TeJIaMH,
XKHUIKOCTAMU 1 Ta3aMu. OOOCHOBaHHUE PE3YJILTATOB OMBITOB 0COOCHHOCTSIMU CTPOEHHSI BEIIECTBA B
TBEPAOM, JKUJIKOM U I'a3000pa3HOM COCTOSHHMSX IPEIIOKEHHBIMU (DOPMYINPOBKaMHU.

Habmronerne 3a SKCiepIMEHTANBHBIM JI0Ka3aTeILCTBOM 3aKoHa [lackas.
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2. llepenaga naBneHNS )KUAKOCTHIO U TA30M.

Pemenne THNOBBIX pacd€THBHIX 3amad B 1—2 AEWCTBHUS C OMOPOH HA AJTOPHUTM, MPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT JaBJICHHS TBEPIOTO Tela.

JlaBienue
suakoctu (5 9)

3aBUCHUMOCTb JIaBJICHUS KHIKOCTH OT ITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. [uopasnuyeckue Mexanusmu.

ﬂemomcmpauuu2

1. CooOmarormuecs Cocy/ bl

2. I'mppapmnigeckwii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTWYECKYI0 KapTy IOJ[ PyKOBOJCTBOM II€arora 3aBHCHMOCTH
JABJICHUS XUIKOCTH OT TIyOHHBI MOTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

Habmonenue n HadanpbHOE IIOHUMAaHNE THAPOCTATHYECKOTO MapaioKca Ha OCHOBE 3akoHa [lackas.
W3y4yeHne cOBMECTHO C IEJaroroM COOOIIAOIINXCS COCY/IOB.

Pemenre THMOBBIX pacuéTHBIX 3a1ad B 1—2 neHCTBUS C ONOpPOW Ha ajlrOpUTM, NPEIBapUTEIHHO
pa300paHHBII COBMECTHO C IIEIarOroM Ha pacuéT AaBICHHS KU JKOCTH.

HaGimonenne 3a 00bsiCHEHHEM TIPUHINIIA ASHCTBHS THIPABIMYECKOTO Ipecca.

AHanm3 W OOBACHEHHE C ONOpOH HAa NUIAKTUYECKHMH MaTepHall MO KOHTPOJIEM IIeAarora
MIPAaKTHYECKUX CUTYaIluH, IEMOHCTPUPYIONINX MPOSBICHUE JABICHHS XUIKOCTH M 3aKoHa Ilackais,
HarpHuMep MPOLECCOB B OpraHu3Me NpH ri1yookoBoaHOM HbIpsiHuu (MC — Ounosorusi).

AtmocdepHoe
nasiienne (6 1)

Atmocdepa 3emnn u aTMocepHOe IaBICHHE.
Ipuuunsl cywecmeosanus 8030YUiHOU 0060104KU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocpeprozo oaesneHus. 3asucumocmu
ammocghepnozo  0asnenus Om  GbICOMbL  HAO
yposnem mopa. Ilpubopwvr  Ona  usmepenus
ammocgheprozo dasneHus.

,Zlemoncmpauuu2

1. [MposiBnenue newicTBus aTMOChEepHOTO

JIaBJICHMSI.

Habmonenne 3a 3kcrieprMEHTaNbHBIM 00HAPYXEHHEM aTMOC(EPHOTO JaBICHHSI.

AHanu3 1 00BSICHEHNE ¢ ONIOPOIl Ha TUIAKTHIECKUH MaTepralt 1oJi KOHTPOJIEM IIe/1arora OIbITOB U
MIPAaKTHYECKNUX CUTYaIMH, CBA3aHHBIX C I€HCTBHEM aTMOC(HEPHOTO TABICHUS.

Habmonenue 3a 00bsICHEHNEM CYIIECTBOBAaHUS aTMOc(hephl Ha 3eMile M HEKOTOPBIX IUTaHeTax Wi eé
OTCYTCTBUSI Ha pyrux miaHerax u Jlyue (MC — reorpadus, acTpoHOMHUS).

bazoBoe moHMMaHHE NMPUYMH M3MEHEHUs TUIOTHOCTH aTMOC(Epbl C BBICOTOH M 3aBUCUMOCTHU
aTMOC(epHOTO JIaBJICHNUS OT BHICOTHI.

Pemenne THMOBBIX pacu€THBIX 3a/1ad B 1—2 neHCTBUS C ONMOpPOH Ha aNrOpUTM, MPEIBapUTEIHLHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacuér aTMOc(EpHOTO JaBICHUS.

W3ydeHue moJ pyKoBOJCTBOM II€larora ycTpoiicTBa GapoMeTpa-aHepOusa.
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HeiicrBue

JKU/IKOCTH M ra3a
HA NOTPyKEHHOE
B HUX TeJ1o (7 4)

Heticmeue srcudxocmu u easa Ha noepyucénnoe
6 nux meno. BelTankusaromias (apxuMenoBa) CUia.

3axon Apxumeoa. Ilnasanue men.
Bosoyxonnasanue.

ﬂemomcmpauuu2

1. 3aBUCHMOCTh  BBITAJIKUBAIONICH CHJIBI  OT

00béMa TOrpYyKEHHOH dYacTH Telna |

TUIOTHOCTH JKUAIKOCTH.

2. PaBeHCTBO  BBITAJKUBAIONICH CHIIBI  BECy

BBITECHEHHOM ’KHUKOCTH.

3. YcnoBue miaBaHWsS TeN: IUIaBaHHE MM

MOTPYy’)KEHHE  Tel B  3aBUCHUMOCTH  OT

COOTHOIIIEHUS IIOTHOCTEN TeNa U XKUIKOCTH.

Dponmanvuvie nabopamopnvie padbomvt u

onvimbol.

1. UccnenoBaHue 3aBUCHMOCTH Beca Tejla B
BOJIe OT 00BEMa TMOTPYKEHHOH B JKHIKOCTh
4acTH Tena.

2. OmpejieficHHEe ~ BBITAJKUBAIOIICH  CHUIBI,
JEUCTBYIOIIEH Ha TeNo, IOrpyX’EHHOE B
KHUIKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH
CHJIBL, ICHCTBYIOLIEH HA TENIO B )KUAKOCTH, OT
MAacchl Tena.

4. OnbITEl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTH
BBITAJIIKUBAIOIIEH CUJIBI, JAEUCTBYIOIIEH Ha
TEJNO B XKUIKOCTH, OT 00bEMa OTPyKEHHOI B
KHUJIKOCTh YacTH Tella M OT IUIOTHOCTH
KHUJKOCTH.

5. KonctpyupoBanue apeomerpa WA
KOHCTPYHPOBAHHE JIOJKH U OTpeAeieHne eé
rpy30M0IbEMHOCTH.

Habmonenue 3a sKCriepuMeHTaIbHBIM OOHAPYKEHUEM ASHCTBUS XKHUIKOCTH M ra3a Ha NOTrpyXEHHOE B
HUX TeJOo.

OmnpenesneHue ¢ onopoil Ha TEXHOJOTHUECKYIO KapTy BBITAIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B )KUAKOCTb.

Habmonenue 3a npoBeneHneM U 00CY)KIEHHUE COBMECTHO C MEJaroroM OMBITOB, IEMOHCTPUPYIOINX
3aBHCHMOCTH BBITAIKMBAIOMICH CHJIBI, IEHCTBYIOMICH Ha TEJO B KHUAKOCTH, OT 00BEMa MOTpyKEHHON
B )KUAKOCTb YaCTH TeJIA U OT MIIOTHOCTH XKHUIKOCTH.

HccnenoBanue mo pykOBOACTBOM Iearora 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa NOTPYKEHHOI
B )KUAKOCTb YacTH Tela.

Pemenne TUNOBBIX pacuéTHBIX 3a4ad B 1—2 nelcTBUS ¢ OMOpPOH Ha aNropuTM, IpeABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha NPUMEHEHHe 3aKOHa APXUMEZa U YCJIOBHS TIaBaHUs TEl.
KoHcTpynpoBaHue Ipu MOMOIIM [IE€Aarora apeoMeTpa Wik KOHCTPYHPOBAHUE JIOAKH U OIpesiesieHue
€€ Irpy30M0AbEMHOCTH.

Pa3nen 5

. Pa6ora u MmomHoCcTh. JHeprus (12 v)

Paobora
M MOIIIHOCTH
Gy

Mexanunyeckas padora. MomHocTs

HabnroneHne 3a 3KCIIEpUMEHTATBHBIM ONpPEACICHHEM MEXaHHYCCKOH PaOOTHI CHIIBI TSDKECTH IMPH
MajeHu Tela W CWIBl TPEHUS TpPH PABHOMEPHOM IME€PEMENIEHUH Tella IO TOPH30HTaIbHON
MTOBEPXHOCTH.

Habnronenue 3a neMoHcTpanueli pacuéra MOITHOCTH, Pa3BUBACMO# IPH OABEME 110 JICCTHHIIC.
Pemienne THIMOBBIX pacdETHBIX 3a1a4 B 1—2 NEWCTBUS C OMOPOI Ha alrOPUTM, MPEIBAPUTEIHLHO
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pa30o0paHHBII COBMECTHO C ITEAaroroM Ha pacuéT MEXaHNIEeCKOI pabOThI M MOIITHOCTH.

IIpocrsbie
mexaHu3mbl (5 1)

ITpocTsie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS
IUNIOCKOCTh.  [Ipasuno  pagnogecus  pwiuaza.
Ilpumenenue npasuna pasHosecus povivaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocTble MeXaHH3MBI B
OBITY M TEXHUKE.

emoncmpavyuu

1. TIpumeps! MPOCTHIX MEXaHU3MOB.

Dponmanvuvie 1a60pamophvie padomol u
onvlmul

1. Onpedenenue pabomvl cunvl mpeuus npu

PasHOMEPHOM osudzcenuu mena no

20pU30HMANLHOTL NOBEPXHOCHI.

2. Hccredosanue ycrosuil pasnosecust pvliazd.

3. Usmepenue KIIJI wmaxnonnou niockocmu

(aNeKMPOHHAST OeMOHCMPaYuUs).

HauansHOoe MOHMMaHME BBIMTPHIIA B CHJIE TIPOCTHIX MEXAHW3MOB Ha IPHMEPE pbluara, MoJBIKHOTO
1 HENIOABMKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccnenoBaHne COBMECTHO € II€JarOroM yCJIOBHSI paBHOBECHS pbluara.

OOGHapy>KeHHUE TI0/1 PyKOBOJICTBOM II€Iarora ¢ OMopoil Ha JUAAKTHYECKUH MaTepHall CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U IMPHUCIOCOOJICHUSX, HCIIOIB3YEMBIX B OBITY M TEXHUKE, a
TaKKe B XKMBBIX opranumsmax (MC — Guonorus).

HabGmoneHue 3a SKCIIepUMEHTaIbHBIM JI0Ka3aTeJIbCTBOM PaBEHCTBA padoT MPU IPUMEHEHHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue noj pykosoacTsoM nejnarora KI1/ HakI0HHO# MIIOCKOCTH.

Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C OMOPOI Ha AJTOPUTM, MPEABAPHUTEIHHO
pa300paHHBIIl COBMECTHO C IEAAroroM Ha NPHMEHEHHE NPaBWJIa PAaBHOBECHS pblyara M Ha pacdéT
KIIA.

Mexanuueckas
Heprus (4 4)

Mexannueckass dSHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00no2o
8U0A MeXamuueckol 3Hepeuu 6 Opy2ou. 3aKOH
COXpaHEHMs SHEPTUH B MEXaHHUKE.
®@poHTAIbHBIE JJA00paTOPHbIE PAa0OTHI U
ONBITHI.

1. Nzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOH O3HEpruu (3JIEKTPOHHAS
JIEMOHCTpanusl).

Habmonenne 3a 3kcliepuMEHTAIBHBIM ONpE/eNICHHEM N3MEHEHHSI KHHETHYECKOH 1 MOTeHIINaIbHOM
SHEPTHUH TeJa IPH ero CKAThIBAaHWH M0 HAKJIOHHOM TIOCKOCTH.

@opMynupoBaHUE COBMECTHO C MEJArOrOM Ha OCHOBE HCCIIEA0BAHUS 3aKOHA COXPAHEHUS
MEXaHW4YeCKOH SHEpPTHH.

[IpencraBnenye Ipyu MOMOIIH TI€AArora rpaHuIl MPUMEHUMOCTH 3aKOHA COXPAaHEHHUS SHEPTUH.
Pemenne THMOBBIX pacu€THBIX 3a1ad B 1—2 neHCTBUS C OMOpPOH Ha aNrOpUTM, NPEIBapUTEIHHO
pa300paHHBIIl COBMECTHO C I1E/IaroroM C UCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3epBHoe Bpemsi (3 1)

8 KJIACC (68 u)

TemaTnueckuii
0JI0K, TEMBI

OcHoBHOe coepkaHue

OcHoBHbIE BUABI 1eSITeTbHOCTH Y4ALMXCS
(Ha ypoBHe y4eOHBIX J1elicTBHUIl)
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Pasznen 6. TensioBble siBaenus (28 u)
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CrpoeHnue
M CBOJicTBa
BemtecTna (7 4)

OcHogHule nonoJIcenHUs MONEKYIAPHO-
KUHemuyeckou meopuu CmpOeHUus 6eujecmed.
Macca u pazmepvr amomos u monexyn. Onvimul,
noomeepoicoaroujile  OCHOBHbIE — NONOIHCEHU
MONEKYNAPHO-KUHEMUYECKO MeopUl.

Mogemu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO
cocTosiHuM  BemectBa.  Kpucmanauueckue —u
amopgnvie mena. ObvsAcHeHUe C80UCME 2d308,
ocuokocmeti 1 mMEEPOLIX menl HA  OCHO8e
NONOJHCEHUL MONEKYIAPHO-KUHEMULECKOL MeOpUn.
CmauuBanue u xanunisapnvle aenenus. Tennosoe
pacuiupenue u cocamue.

,Zlemoncmpamm2

1. Habnronenue OpOyHOBCKOTO JABMIKEHUSL.

2. Habmronerne muddy3um.

3. HaGmronenne  aBieHUin

KanWUIIPHBIX SBICHHUH.

4. HaGmoxeHne TeIIoBOro paciIupeHus Tel.

5. M3MeHeHue AaBieHUs rasza npu M3MEHEHUU

00béMa U HarpeBaHUM MITH OXJIAK/ICHUH.

®Dpoumansusie 1adopamopHsvie padomsl u
onvimol.

1. OnbITel 1O OOHApY)XEHUIO JCUCTBHUS CHII

CMa4YrBaHUA n

MOJICKYJIIPHOT'O MPUTSKCHUSL (I/IJ'II/I
DJICKTPOHHAsA ,IleMOHCTpaL[I/ISI).

2. OneITBL 1O BbIpAlllUBAHUIO  KPHUCTAJJIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI 10 Ha6J'IIO,I[eHI/IIO TCIIJIOBOI'O

pacliupeHusl Ta30B, JKUIKOCTEH U TBEPABIX
TeIL.

4. OmpeniesieHue aBJICHUS BO3AyXa B OamioHe
IITIPHIIA.

5. OmBITE, JEMOHCTPHPYIONINE 3aBHCHMOCTH
JaBICHUST BO3AyXa OT ero o0bpéMa u
HarpeBaHUs WU OXJIAXKICHHUS.

6. Ilposepka eunomesvl IUHEUHOU 3A6UCUMOCTU

ONUHbL cmonbuka JICUOKOCIU 6
MEPMOMEMPUYECKol mpyoxe om
memnepamypbi.

Habmonenue u MHTEpIpETaIMs COBMECTHO C IEAAaroroM ONBITOB, CBUAETENLCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIC.

Pewenne TUMOBBIX pacy€THBIX 3a7ad B 1—2 nEHCTBUS C OMOPOM Ha aNrOpUTM, IPEJBAPUTEILHO
pa300paHHBIl COBMECTHO C MEIaroroM o OLIEHUBAHHIO KOJIMYECTBA AaTOMOB HIIM MOJIEKYJI B SIUHHIIE
00bEMa BelecTBa.

[IpeacraBnenne npu MOMOIIM Iegarora OpOYHOBCKOTO JIBMKEHUS, SIBICHHUS AUGPY3UU U pasIuuui
MEXAy HUMH Ha OCHOBE I10JI0KEHHI MOJICKYJIIPHO-KMHETHYECKOW TEOPHH CTPOCHUS BEIIECTBA.
OObsicHeHHE TIPU TIOMOIIM TeJlarora ¢ ONOpOi Ha JUIAKTUYECKUH MaTepHanl OCHOBHBIX Pa3iIMYUi B
CTPOCHHHU Ta30B, >KUAKOCTEH M TBEPABIX TEA C HCIOIb30BAHHEM MONOKCHHN MOJIEKYJSIPHO-
KHHETHYECKOH TEOPHU CTPOCHUSI BEIIECTBA.

HpOBeneﬁme IoJ PYKOBOACTBOM II€Jarora OmbITOB 11O BbIpalllMBaAHUIO KPUCTAJIJIOB HOBapeHHOﬁ COJIN
WJIN caxapa.

[IpoBeneHne COBMECTHO C NMEAAroroM u 0OBSCHEHUE U3 MPEJIOKECHHOTO MEPEYHs BHIBOZOB OIIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHHUS U SIBJICHUEC CMAYHBAHMS.

OObsicHEeHHE ¢ OTIOPOH HA TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM IENAarora poiy KalmIsIPHBIX
SIBIICHU JJIS1 TIOCTYIUICHHUS BOABI B opranu3M pacternit (MC — Ouomorus).

HaGmtoeHue onpITOB 10 HAOJIIOIEHHIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TEll.
OOBsICHEHHE C OTIOPOil HAa TEXHOJIOTUYECKYIO KapTy MOJ PYKOBOJCTBOM Ie/larora COXpaHeHus: o0béMa
TBEPBIX TeJI, TEKY4ECTH KUAKOCTH (B TOM YHCIIE, Pa3HUILBI B TEKYYECTH IS pa3HBIX KHUJIKOCTE),
JTaBJICHUS rasa.

HaOmtoneHue 3a npoBeieHHEM OIBITOB, JIEMOHCTPUPYIOLIMX 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro
00bEMa M HarpeBaHUS WINM OXJAXJICHUS, U UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSIPHOTO
YUYEHUS.

AHanu3 MpH MOMOIIM TIe1arora ¢ ONOPOH Ha AMAAKTUYECKHH MaTepuall MPaKTHYECKUX CHTYalHH,
CBSI3aHHBIX CO CBOMCTBaMHU ra3oB, JKUJIKOCTEH U TBEPABIX TEI.
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TemioBbie
npoueccsl (21 4)

Temneparypa. Ceaze  memnepamypvl  co
CKOPOCMbIO MENI08020 OBUNCEHUS HACMUY.

Buytpennsis sHeprus. Cnocobsi uzmeHeHus
6HYmMpeHHel — dHepauu: — menionepeoava U
cogeputenue padomovi. Budvi mennonepedayu:

MenIonPO8OOHOCb, KOHBEKYUS, U3TYUEHUE.
KomnuectBo TEIIOTEL. VnenpHas

TEIUIOEMKOCTD BEILLECTBA. 1eniooOMmen u meniosoe

pasnosecue. YpasHerue menniogozo baniauca.
Inasnenue u omsepoesanue KpUCMALIUYECKUX

sewjecms.  YIembHas — TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u konOencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TeIIoTa
napooOpazoBaHus. 3asuUcUMOCMb MEMNEpamypbl
Kunenus om ammocgheprnozo oaenenus.
Brasicnocms 6030yxa.

OHeprus  TOIUIMBA.  YIeNmbHas — TeIlioTa
CTOpaHusl.

Ipunyunvt pabomsl mennogvix Osueamernell.
KT/ menioeozo
osucamens. Tennosvle oOsucamenu u 3sawuma

oxpyaicaioueti cpeovt (MC).

3axon coxpanenus u npespaujeHuss dIHepUU 8
mennoguvix npoyeccax (MC).

,Zlemoncmpauuu2
[IpaBuiia M3MepeHus TeMITepaTyphL.

1. Buas! Temonepenayu.

2. OxJaxaeHue Ipy COBEPIICHUU PabOTHL.

3. HarpeBanue 1mpu  coBepiieHHH  pabOThI
BHEIIHMMH CHJIAMH.

4. CpaBHeHHE  TEIJIOEMKOCTEH  pa3NYHBIX
BEILIECTB.

5. HabmoneHue KAMeHusl.

6. HaOnromeHne  MOCTOSHCTBA — TEMIIEPATypPhl

[IpH TUTABJICHUH.
7. MoJieny TENIOBLIX ABUraTEIEH.
Dponmanvusie 1abopamophvie padomsl u
onvimbul.
1. HaGOmogeHue W3MEHEHHs] BHYTPCHHEH
SHEPTHH TeJa B pe3ynbTaTe TeIUIoNepeaadn U
pabOThI BHENTHUX CHII.

O0ocHOBaHKE MO MOATOTOBJICHHOMY AJITOPUTMY COBMECTHO C IEJaroroM IPaBHJ H3MEPCHHUS
TEMIIEPATYPBI.

CpaBHEHHE pa3INYHBIX CIIOCOO0B H3MEPEHUS U IIKAJ TEMITEPATYPHL.

HabnroneHue 3a mpoBeICHUEM OIBITOB, IEMOHCTPUPYIOIIUX U3MCHEHUE BHYTPCHHEH YHEPT U TENa B
pe3yabpTaTe TeIionepeayy U padoThl BHEITHUX CHJL.

HabnroneHue 3a mpoBeICHUEM OTIBITOB, 00CY)KICHHE TPAKTHUCCKUX CUTYAIU, IEMOHCTPUPYIOIINX
pa3iuyvHbIe BUABI TEIIONEPEAau: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3ITyUEHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOACTBOM IE€Aarora siBJICHUs
TEII000MEHA MPH CMEITUBAHUH XOJIOJHOM U TOPSYCH BOJIBI.

HabnrofeHre yCTaHOBIICHHSI TEITIOBOTO PaBHOBECHS MEXIY TOPSYCH U XOJIOHOH BOIOM.
OmnpenesneHne MpH MOMOIIH MeIarora KOJIMYeCTBA TETUIOTHL, TIOYIeHHOTO BOIOH IIPH TEII000MEHE C
HarpeThiM METANIMYECKUM LIHJIMHAPOM.

OmnpenesieHue Mo TabIHIIe YACTbHOM TeII0EMKOCTH BEIICCTBA.

Pemenne TUMOBBIX pacyE€THHIX 3a1ad B 1—2 NEWCTBUS C OMOpPON Ha alNropuTM, HpeBapUTEIHHO
pa300paHHBIi COBMECTHO C IICNArOroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHYCCTBA TEIIOTHI H
TEIUIOEMKOCTH TIPU TEIIOOOMEHE.

AHanu3 OpU MOMOLIM IeJarora CUTyaluil NpPakKTHYECKOTO HCIONb30BaHUs TEIJIOBBIX CBOWCTB
BEIIECTB W  MaTepualioB, HaNpUMep B  IENAX  DHEProcOCpeKeHUS:  TEIUIOW3OJIILUS,
JHEProcOeperaroIue KPBIIIH, TSPMOAKKYMYIISATOPHI | T. 1.

HaOnronerne siBneHnit HCIapeHUs] 1 KOHACHCAITHH.

Habnronerne 3a nccneoBaHueM Tporiecca UCIapeHUs Pa3InIHBIX KHIKOCTEH.

OOBsACHEHHUE 110 AITOPUTMY COBMECTHO € TIEIar0roM sIBJICHUIN MCTIAPEHUsI U KOHICHCAI[MHA Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yUEHHUSI.

HaGmronenne u 00bsicHEHUE TIpoliecca KATIEHUS, B TOM YHCIIe 3aBUCUMOCTH TEMITEPATYPbl KUIIEHUS OT
JIaBJICHUSL.

OrmpezerneHre 0 TaONUIe OTHOCUTEIHFHOM BIQKHOCTH BO3-AyXa.

Habnronerne mporiecca TaBIIeHHsT KPUCTALTYECKOTO BELIECTBA, HAPUMED, JIBA.

CpaBHeHHe MO IUIAaHY NpU I[OMOILM [EJarora MpoLECCOB IJIABICHUS KPUCTAJUIMYECKUX Tell
1 pa3MsATYeHIS IPH HArpeBaHUU aMOP(HBIX TEI.

OmnpenesneHue 1o TabJUIe YASIbHON TEIUIOTHI TUIABICHUS JIb/a.

OOBsICHEHHE TI0 CXeME TOCIIe OOCYKACHHSI C MEJaroroM SIBJICHUH TJIaBJICHHUS U KPUCTALTU3AIMN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA alrOpUTM, MPEABAPUTEITHHO
pa300paHHBI COBMECTHO C TIEaroroM, CBSI3aHHBIX C BBIYMCICHHEM KOJIMYECTBA TETJIOTHI B MpoIeccax
TEIUIoNepeIauy MPH TUIABJICHUH U KPUCTAIUIM3AIUH, UCTIAPSHUH U KOHICHCAIUH.

AHanu3 mnpu NOMOIIM IeJarora ¢ ONOpol Ha JUAAKTUUECKUH MaTepual CUTyaluil NpakKTUYEeCKOro
NPUMEHEHUSI SIBJICHUN IUIABJICHUS U KPUCTAUIM3allMM, HANpUMep, IOIYYeHHE CBEPXUUCTBIX
MaTepHaoB, COJIeBasl rpesika u Jp.

AHanu3 Ipy TTIOMOIITH Tie1arora padoTsl U 00BSCHEHNE IPUHINIIA ISHCTBHS TEIIIOBOTO JBUTATEIS.
Brruncnenue koandecTBa TEIIOThL, BBIACISIOMIErOCS IPU CTOPAHUY PA3JIMYHBIX BUIOB TOILIUBA, U
KIIJI nBurarens.
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2. UccrnenoBanue sBJICHUSA TEIIOOOMEHA NpU
CMELIMBaHUM XOJIOIHOM U ropsiuel BOABIL.

3. Onpeoenenue Koauyecmea meniomet,
NOIYUEeHHO020 6000l Npu Mmenjiooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

4. Onpedenenue  yoenvHol  MeNnio0éMKOCHU

seujecmaa.

. MccnenoBanue mporiecca UCHapeHus..

. OmpenesiecHUe OTHOCUTEIILHOM  BIaXKHOCTH

BO3/yXa.

7. Onpedenenue yoenvHot menjiomsi NiaeJ1eHus

voa.

o o

OOcyXeHne COBMECTHO C IEAaroroM AKOJOTHYECKHUX MOCIIEICTBHH HMCIHOJIB30BaHUS JBUraTeseit
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U rUApo3IeKkTpocTaHnuil (MC — 3KooTHs, XUMUS).

Pazjesn 7. DiekTpuyecKkne 1 MATHUTHBIE siBJieHUsI (37 1)

DJlIeKTpUYecKue
3apsabl.
3apsizkeHHbBIE
Tejaa U UX
B3aNMOJelicTBHE
(7 4)

Onexmpusayus men. [IBa poaa 3JIEKTPUIECKUX
3apsnoB. BsanmmopelicTBue 3apsKEHHBIX —Tel
3axon Kynona (3asucumocmuo cunvl
83AUMOOEUCMEUSL 3APANCEHHBIX ML OM BeTUHUHBL
3apsA008 U paccmosanUs MeAHcOy Mmeidamu,).

DneKTpuiecKoe ToJIe. Hanpsiocénnocmo

anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
QNEKMPUYECKUX NOJell (HA KaueCm8eHHOM YPOGHe).

Hocumenu INIEKMPUYECKUX 3aps008.
Onemenmapnwiii INEKMPUYECKUTL 3aps0.
Cmpoenue amoma. IIpOBOTHUKY U AUIIEKTPHUKH.
3aKOH COXpaHEHHUs FJIEKTPUUECKOr0 3apsiia.

,Zlemoncmpauuu2

1. Dnexrpuzanus Te.

2. JlBa poma OJEKTPUYECKUX  3apsloB U

B3aUMO/ICHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpoHCTBO U IeiiCTBHIE IIEKTPOCKOTIA.

4. DnexTpocTaTHdecKast MHIYKIUS.

5. 3aK0H cOXpaHEHUs IEKTPUIESCKUX 3apsI0B.

®Dpoumansnsie nadopamopHsvie pabomol u
onvimbul.

1. OnbITHI IO HAOTIOACHUIO YJICKTPHU3AINH TET

WHJIyKLIUEH U IPU CONPUKOCHOBEHUH.

HabmroneHue 3a mpoBeAGHUEM OTIBITOB TI0 SJICKTPU3AIIUH TSN IPU CONPUKOCHOBCHUH U HHIYKIIUCH.
Habmronenune u 00bsICHEHHUE € OMTOPO Ha MUIAKTHUECKUI MaTeprall B3aUMOJCHCTBUS OTHOUMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHHUE TPU MOMOIIIH [IEIarora MPHUHITUIA ICHCTBUS AIEKTPOCKOTIA.

OOBsICHCHHE COBMECTHO C IEaroroM SBICHHUN JIEKTPHU3ANWU MPH CONPUKOCHOBEHHH TENl U
HHIYKIHUEH ¢ HCIIOJB30BaHUEM 3HAHUHN O HOCUTENSIX JIEKTPUUYECKUX 3apSI0B B BELLIECTBE.
PacnosnaBanue u OOBSCHEHHE MO CXEME COBMECTHO C TMENAroroM SBICHUH SJICKTPU3AINH
B IIOBCEJHEBHON KU3HU.

Habmonenne u 00bsiICHEHUE ¢ OMOPOiA Ha TEXHOJIOTHUYECKYIO KapTy OMBITOB, HILTFOCTPUPYIOIINX 3aKOH
COXpaHEHHUs SJIEKTPUYECKOr0 3apsja.

Ha6:mroieHre onbITOB MO0 MOJIETUPOBAHUIO CUIIOBBIX TUHHUM SJIEKTPUUECKOTO TOJIS.

HccnenoBanue moji pykoBOJACTBOM INiefarora AEHCTBUS 3JIEKTPUUECKOTO MOJisi Ha MPOBOJHUKU U
JIURJIEKTPUKU
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IlocTosiHHbBIIH
JIEeKTPUYECKUI
ToK (17 1)

DneKTpudecKuil ToK. Ycnosus cywecmseosanus
anexmpuyecko20 moka. VICTOUHUKU MOCTOSHHOTO
ToKa. J[eficTBUS 3JeKTPUUECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). JAeKMPUHecKuti mox
8 AHCUOKOCMSAX U 2A3AX.

Pabota W MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [icoyna—J/lenya. Dnexmpuueckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu & Ovimy.
OnexTpudeckas 1enb. Crina Toka. DIeKTPUIECKOe
HanpspkeHne.  CONpOTHBICHHWE  MPOBOIHUKA.
Yoenvroe conpomuenenue geugecmea. 3axon Oma

st ydactka 1enu. IlocmegoBarenbHoe U
napajuieIbHOe COCAMHECHUE MIPOBOTHUKOB.
Kopomxoe 3amvixanue.

,Zlemoncmpamm2

1. TIpoBOTHHUKY ¥ IUITICKTPHUKH.

2. MonenmpoBanne CHJIOBBIX JIMHUANA

3JEKTPUYECKOTO TOJIA.
. McTouHnKH IOCTOSSHHOTO TOKA.
. JIeHCTBHSA 3NEKTPUUYECKOTO TOKA.
. DJNEeKTpUYECKUH TOK B )KUIKOCTH.
. 'a30BbI#1 pa3ps.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUIecKOro HanpsiKeHHst
BOJIETMETPOM.
9. Peocrat 1 MarasuH COIIPOTHBICHHUH.
Dponmanvuvie 1adopamophvie padomol u
OnbIMbl.

O ~NO Ol bW

.HCCJ’IC,Z[OB&HI/Ie HGﬁCTBI/I?[ JJICKTPHUYICCKOI'O ITOJIA Ha

IIPOBOAHUKHU U TUDJICKTPUKH.

.Cbopxka u mpoBepka pabOTHI AIEKTPUIESCKON IEeTTH

IIOCTOSIHHOT'O TOKaA.

.JM3mepenue u perynupoBaHue CHUIIBI TOKA.
. I3amepeHue u perynupoBaHue HalpsiKEeHUs.
JHccneoosanue 3agucumocmu cuibl mokd, uoyujezo

uyepe3z  pezucmop, om  conpomueienus
pe3ucmopa u HanpAXCceHus..
.Onvimsi,  OeMOHCmMpupyiowue  3a8UCUMOCMb

NIEKMPUHEeCKO20 ConpomueieHus npoeo()HuKa
om e2o ()]lqul, nﬂowadu nonepedyHoco cevyernus

HabnroneHnue pa3iuyHbIX BUAOB ACHCTBHS IIEKTPUICCKOTO TOKA M 00OHAPYKEHHE COBMECTHO C
MeJIaroroM 3TUX BUJIOB JACHCTBUS B MOBCEAHEBHON KHU3HU.

COopxka 1o cxeMe U UCTIBITAHNE TT0]] KOHTPOJIEM TIe1arora 3JIeKTPHIECKOH eI IIOCTOSHHOTO TOKA.
Habmronenue 3a [eMOHCTpalMeil H3MEPEHHS CHITbI TOKA aMIICPMETPOM.

Habmronerne 3a meMOHCTpaeil H3MEpeHHs AIEKTPHYECKOTO HANPSHKEHHS BOIBTMETPOM.
IIpoBenenue u OOBSICHEHUE IPH IMOMOIIU YYHUTENS OIBITOB, JEMOHCTPHPYIOUIUX 3aBUCHMOCTH
SJIEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAIM MONEPEYHOTO CEUEHUs U
MaTepuana.

Habmronenne 3a JgeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHIIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

bazoBble npencTaBieHys O MpaBUilaX CIOXKEHUS HAIpPSKEHUW MPHU MOCIE0BATEIbHOM COEIUHEHUH
JIByX PE3UCTOPOB.

bazoBrie npeacTaBieHus 0 npaBuUiiax AJIs CUIIbI TOKA MPU NapaJlIeIbHOM COEAMHEHNUN PE3UCTOPOB.
HabmroneHne neMOHCTpAINH NeIarora 0 CUTYalHsax IMOCIeI0BaTeIbHOTO H apaIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JJOMAILLIHUX AJIEKTPUUECKUX CETSAX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON Ha aIrOPUTM, NMPEABAPUTENHHO
pa3o0paHHBIIl COBMECTHO C MENaroroM ¢ HCIojgb30BaHHMeM 3akoHa Oma u Qopmyin pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MPU  IOCIEJOBATEIBHOM U IApPAJLICIIbHOM  COCJUHECHUU
TIPOBOJIHUKOB.

OmnpeneneHne C OMOpPOM Ha TEXHOJOTHMYECKYIO KapTy IIOJ PYKOBOJICTBOM Iiearora paboThI
3JIEKTPUYECKOr0 TOKA, IIPOTEKAOLIETO YEPE3 PE3UCTOP.

Omnpenenenue ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IE€Aarora MOIHOCTH
3JIEKTPUUECKOTO TOKa, BBLJIEJISIEMOM Ha PE3UCTOPE.
Habmronenue 3a ncciiegoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
Omnpenenenue ¢ ONOpoil Ha TEXHOJOTMYECKYIO KapTy oA pykoBoacTBoM neaarora KI1J[ narpesarens.
Habmronenue 3a uccieoBaHreM IpeoOpa30BaHUs SJHEPTHH IIPH OABEME Ipy3a ANMEKTPOABUTATEIICM.
OOBsICHEHHE TTOCIIE PACCYKIICHHS C TIEJaroroM U COCTaBJICHUE IDTAHA-KOHCIICKTa YCTPOHCTBA U
TIPUHITUITA AEUCTBUS TOMAIIHUX JJIEKTPOHATPEBATEILHBIX IPHOOPOB.

OOBsICHEHHE TTOCIIE PACCYKICHHUS C TIEIar0oroM U COCTaBJICHHE TIaHA-KOHCIIEKTa IIPHYUH KOPOTKOTO
3aMBbIKaHUS U IPUHLKIA AEHCTBUS MJIAaBKUX MPEAOXPAHUTENEH.

PenieHne THIOBBIX PAacUYETHBIX 3amad B 1—2 NMEHCTBUS ¢ OMOPOW HA ajJrOPUTM, MPEIBAPHTEIILHO
pa3o0paHHBI COBMECTHO C TEIaroroM ¢ UCTOJIb30BaHueM 3akoHa [xoyns—IJleHna.

Ha6roieHre BOSHUKHOBEHHUS SJIEKTPHUUECKOTO TOKA B JKUIAKOCTH.
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u Mamepuana.

dlposepra npasuna crodicenust HanpsdiceHuti npu
nocne008amenbHoOM coeouHeHuu 08yx
PEe3UCMOPOS.

dlposepra npasuna Ons  cuibl  moka  npu
napanieibHoM COeOUHEHUU Pe3UCOPO8.

.Onpenenenre  pabOTHl  3IEKTPUYECKOTO  TOKA,
HAYIIETO Yepe3 PE3UCTOpP.

0. OmnpeneneHre MOITHOCTH JIEKTPUIECKOTO TOKA,
BBIACIIIEMOI Ha PE3UCTOPE.

1. UccnenoBaHre 3aBHCHUMOCTH CHJIBI  TOKa,
HAYLIETO Yepe3 JaMIIOYKY, OT HAMpPSHKCHUs Ha
HEM.

2. Onpeodenenue KIIJ] nacpesamens.
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MarauTHbIe
siBjaenus (6 1)

ITocTossHHbIE MaruuThl. B3anmonelicteue
MOCTOSIHHBIX MarHUTOB. Maenummoe noie.
Maznumnoe none 3emau u e2o snauenue 0
arcusHu Ha 3emae. Onvim Opcmeda. Maznummoe
noxe anexmpuyecko2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmaue
MA2HUMHO20 NOJS HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens HOCMOSIHHO20 MOKA.
Hcnonvzosanue snekmpoosucameneii 6
MEeXHUYEeCKUX YCmpotucmeax u Ha mpaLcnopme.
,Zlemoncmpamm2
1. B3aumopeiicTBre ITOCTOSSHHBIX MAarHUTOB.
2. MognenmupoBanue HEBO3MOYKHOCTU
pa3aeneHus NOII0COB MarHUTA.
3. MopenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmbIT Opcrena.
5. MaraurtHoe 1moJie ToKa. DJIeKTPOMAarHuT.
6. /JleficTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C
TOKOM.
7. OneKTpoBUraTeIb MOCTOSHHOTO TOKA.
Dponmanvuvie 1adopamophvie padomol u
onvlmbul.

noJiei

.I/ICCHeHOBaHI/Ie MAar"HuTHOT O B3aHMOHeﬁCTBHﬂ
IIOCTOSIHHBIX MAarHUTOB.
.I/I3yqu1/1e MAarHuTHOTO T10JI1 IIOCTOSITHHBIX

MardmToB IIPpH UX 06'[)6I[I/IHeHI/II/I " pas3JaCiICHNU.

JMccnenoBanue nelcTBUS AIEKTPUUECKOTO TOKA HA

MarHUTHYIO CTPEJIKY.

.OHI)ITI)I, JACMOHCTPHUPYIOMINE 3aBUCUMOCTH CHJIbI

B3aPIMOHeI>‘ICTBPI${ KaTylmKd ¢ TOKOM U MarHurta
OT CWJIbI TOKA U HAIIPpAaBJICHUA TOKA B KAaTYIIKEC.

JM3ydueHune peHCTBUST MarHUTHOrO TONS  Ha
IIPOBOJIHHUK C TOKOM.

Koncmpyupoeanue  u  usyuenue  pabomul
INIEKMPOOBUSAMEIIAL.

JM3mepenune KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue moj pyKOBOJICTBOM II€arora MarHUTHOTO B3aNMOZICHCTBHS TOCTOSTHHBIX MarHUTOB.
N3yyenne ¢ onopoii Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJCTBOM HEJarora MarHUTHOTO MOJIA
MIOCTOSTHHBIX MarHUTOB NPY UX O0OBEANHEHNH U Pa3/ICIICHHN.

HaGmonenue 3a npoBeieHHEM OIIBITOB IO BU3YaJIU3aIMH TOJISl IOCTOSIHHBIX MarHUTOB.

W3y4yenne noj pyKoBOACTBOM I€Iarora sBJICHHUS HAMarHUYHUBAHMUS BEIIECTBA.

HccnenoBaHne COBMECTHO C ITEAAroroM ACHCTBUS MJIEKTPUUECKOTO TOKAa Ha MATHUTHYIO CTPEJIKY.
HaOmonenne 3a mpoBEIEHUEM ONBITOB, AEMOHCTPUPYIONINX 3aBHCUMOCTD CIJIBI B3aHMMOJECHCTBHS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI U HAallpaBJICHUsI TOKA B KaTYIIIKE.

AHanu3 npH NOMOIIM MeJarora CUTyalui MPaKTU4YeCKOro MPUMEHEHHUs 3JEeKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEIUIIMHE).

H3ydenue c onopoit Ha TEXHOJIOTHYECKYI0 KapTy IO pyKOBOACTBOM IeJjarora AeHCTBHsI MATHUTHOTO
T10JId Ha MPOBOAHUK C TOKOM.

W3zyyenne c onopoii Ha IUAAKTHYECKUI MaTepral ASHCTBHUS HICKTPOABUIATENS.

W3mepenue coBmectHO ¢ negaroroM KIIJ[ anekTpoaBurareabHOi yCTaHOBKH.

BazoBble npencTaBieHus O pa3IMuHbIX IPUMEHEHUSX IEKTPOBUIaTENei (TpaHCIIOPT, OBITOBBIE
yCTpOMCTBa U Ap.).
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DJIeKTPOMArHUT
Hasi HHIYKIUSA
(CR))

Onvimol Dapades. Henenue
anekmpomazhumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwvi NoIYYeHUs.
9NeKmpuyeckol dHepeuu. IEKTPOCTAHINM Ha
BO300OHOBIISIEMBIX UCTOYHHUKAX YHEPTHH.

jlemoncmpauuuz
1. UccnenoBanue sIBICHUS JJICKTPOMArHUTHON
UHIYKIHH.

2. OnbiTel Dapagyest.

3. 3aBHCHMOCTD HaNpaBJieHUS] HHIYKIIHOHHOTO
TOKa OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKa.

®Dpoumansusie 1adopamopHsvie padomsl u
onvimol.

1. OmneiTBl 1O HCCINENOBAaHWIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIWH: UCCIIE0OBaHNE
W3MEHCHHH  3HAa4YeHWs] W HampaBICHUS
MHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMECTHO C II€AAaroroM OITBITOB ITO UCCICIOBAHHUIO SABJICHUA BHCKTpOMaFHI/ITHOﬁ
WHIOYKOUHW: UCCIICTOBAHNE W3MCHEHHUM 3HAYCHUS U HampasJICHUS NHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpemsi (3 1)

9 KJIACC (102 )

TemaTuueckui
0JIOK, TEMa

OcHoBHOE coaepkanue

OcHoOBHbIE BUABI 1€SITEJTbHOCTH YYAIUXCS
(Ha ypoBHe y4eOHBIX JeiicTBUIl)

Pa3znen 8. Mexanuueckue siiaenust (40 u)
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Mexannueckoe
JBHKEHHE

M CIOCoO0bI ero
onmucanus (10 v)

MexaHuueckoe JBIDKCHHE. MatepuanbHas
touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHHYeCKOTro  JABIDKCHHA.  PaBHOMepHOe
NpsIMOJMHENHOE [BUXeHUe. Hepagnomeprnoe
npamonuHelinoe  Osudwcenue.  CpemHsas  u
MEHOBEHHAs. CcKOpoCHb mena npu
HEePaSHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe
npAMONUHEUHOe osudiceHue. CBobomHoe

nanerue. Onvimoi I anuies.
Pasnomepnoe Oeudicenue no OKpyds’CHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas  ckopocmu. Llenmpocmpemumensroe
YCKOpeHue.
Jemoncmpavyuu
1. HaGmoieHre MEXaHWUYEeCKOTO JBHIKCHUS
TeJla OTHOCUTEJIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHCHHUE TYTEH U TPACKTOPHI ABIKCHHUS
OIHOTO M TOTO K€ Tella OTHOCHTEIHLHO
Pa3HbIX TeJ OTCUETA.

3. UsMepeHHEe  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. WccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBHIKCHHS.

5. Habnronenne  JBWKEHUS — Tela o
OKPY)KHOCTH.

6. Habmromenne  MeXaHMYECKUX — SBICHHIA,
MIPOUCXOAIIMX B CUCTEME OTCUETA
«Temexka» 1pu €€ paBHOMEPHOM H

YCKOPEHHOM  JIBUKCHUU
KabuHeTa Qu3nKH.

Dponmanvuvie nadbopamopuvlie padomvt u

onvimol.

1. Konempyupoeanue mpaxma 015 pazeona u
OanbHellue20 PasHOMEPHO20 — OBUIICEHUSL
WAPUKA UTU MENENHCKU.

2. Onpenenenue cpenHeit CKOPOCTH
CKOJIBXKCHHUA 6pyCKa nIIn JOBUMKCHUS
LIAPHKA 110 HAKJIOHHOH MJIOCKOCTH.

3. OmpenencHre  yCKOPCHHs — Tena
PaBHOYCKOPEHHOM JIBHKEHHH TI0

OTHOCHUTCJIBHO

npu

AHaM3 ¢ MOMOIIBIO MeJlarora U 00CyXKIeHHE Pa3INUHBIX IPUMEPOB MEXaHUYECKOTO ABHKEHHSL.
OO6cyxaeHne COBMECTHO C TIeIaroroM I'paHHIl IPUMEHIMOCTH MOJAETH «MaTepHANbHAS TOUKAY.
Omnwucanue mociue 00CyKICHUS C ITeAaroroM MEXaHHIECKOTO IBHKCHHUS Pa3IMYHBIMHU CIIOCOOaMHU
(ypaBHeHme, TabnuIa, rpaduk).

AHanu3 1TOJ  PYKOBOJACTBOM  I€Jarora
OTHOCUTEILHOCTh MEXAHUYECKOTO JIBU)KEHUSL.
Habmonenne MexaHH4ecKoro IBMKEHHUS TeIa OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

CpaBHeHHE TyTeH U TPACKTOPHIA ABIDKEHISI C OTIOPOIl Ha TEXHOJIOTHYECKYIO KapTy MOJ PyKOBOJCTBOM
IIelarora OJTHOro ¥ TOT'O e Tela OTHOCUTENIBHO Pa3HbIX Tel OTCUETA.

AHanmm3 ¢ TIOMOMIBIO Tefarora TekcTa ["ammies 00 OTHOCUTENBHOCTH ABWKCHHS; BHITTOTHEHHE 3aTaHUI
IO TEKCTY (CMBICTIOBOE UTCHUE).

[pocTeiimme BEMUCICHAS IO 00pa3Ily CpeqHe CKOPOCTH CKONBXECHUS OpyCKa MITH IBIKCHUS IIApHUKa
110 HAKJIOHHOW MJIOCKOCTH.

AHanu3 1 00CYXKICHHE C OMOPOH Ha TEXHOJOTHUECKYIO KapTy MO PYKOBOJACTBOM IEAarora Croco0oB
PUOIMKEHHOTO ONPE/IENICHNs] MTHOBEHHON CKOPOCTH.

OmnpenesneHune mocie pacCykKISHHs C TIEJaroroM 1o CXeMe CKOPOCTH PaBHOMEPHOTO JBIDKEHIS (IIaprKa
B )KUAKOCTH, MOJIEITH DJIEKTPHYECKOTO aBTOMOOWIIS | T. 11.).

OmnpeneneHre COBMECTHO C IEAAroroM IyTH, NMPOWAEHHOTO 3a JAHHBIM MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 110 rpadMKy 3aBUCMOCTH ITYyTH PABHOMEPHOT'O JIBIKEHHUS OT BPEMEHHU.
HauvanpHple mpeacTaBieHHE O TNPHHLUIAX JCHCTBUS MPUOOPOB, H3MEPSIIOIIUX
(ciuoMeTpoB).

[IpocTeiimue BBEIYUCICHUS 1O 00pa3ly IIyTH W CKOPOCTH IPH PAaBHOYCKOPECHHOM IIPSMOJIMHEHHOM
JBUKEHUH TENa.

OmnpeneneHre COBMECTHO C MIENArOTOM MPOMICHHOTO MyTH B YCKOPEHHsSI ABIKEHHS Tela Mo TpaguKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IPSMOJIMHENHOTO IBUXKEHUS TeJla OT BPEMEHH.
Omnpenenenue ¢ NOMOIIBIO NIEAArora yCKOPEHMs! Tea Mpu paBHOYCKOPEHHOM JBHKEHHUH 110 HAKIIOHHON
IJIOCKOCTH.

W3MepeHne mo cxeme Iociie pacCyXAEHHUs C MeAaroroM Iepruojia M 4YacTOTHl OOpalleHus Tena 1o
OKPY>KHOCTH.

OmnpeneneHne HaxXOXKACGHUS TOJ PyKOBOJICTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABIDKEHHS Teia
IO OKPY>KHOCTH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C IIEJaroroM Ha OIpEJeNICHHEe KHHEMAaTHYECKHX XapaKTePHCTUK
MEXaHUUYECKOT'0 ABM)KEHHUS Pa3IMYHbIX BUIOB.

PacrioznaBanue n npuOIMKEHHOE OMKMCAHKUE IO 00Pa3Iy MOCie 00CYKAEHUS C ME1aroroM pasIHYHbIX
BHJIOB MEXaHHUYECKOTO JBIDKCHUS B MPHPOJIC M TEXHUKE (Ha IMpuUMepax CBOOOIHO MAJAONINX Tel,
JIBIDKEHUS JKUBOTHBIX, HEOSCHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U JIP.).

KNU3HCHHBIX cmyaunﬁ, B KOTOPBIX  NPOSABIIICTCA

CKOPOCTh
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HAKJIOHHOM IUIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH MYTH  OT
BPEMEHHU MPU PABHOYCKOPEHHOM JBHKCHUH
0e3 HadaIbHOM CKOPOCTH.

5. Ilposepka 2unomesol: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYANbHOU CKOPOCTU NYMU OMHOCAMCI KAK
psio HeuémHuix yucern, mo
coomeemcmayroujue NPOMENCYMKU
8pemMenu 0OUHAKOBYI.

B3aumoaeiictBue
Ted (20 v)

IlepBriii 3akoH Helorona. Brtopoil 3akoH
Hetotona. Tperuit 3akoH HeroTtoHa. [lpunyun
Cynepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKONIbIICEHUS, CULA MPEHUs. NOKOS,
opyaue 8udbl mpeHus.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHUSA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jleuscenue nnanem eoxpye Coanya (MC).
Ilepsas xocmuueckasn cxopocms. Hesecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalbHOM
Abcomromuo  meépdoe  meno.  Paenosecue
meépoozo  mena ¢  3AKPEnNéHHOU  OCbIo
epaujerusi. MOMEHT cuiibl. []enmp mscecmu.

Jemoncmpavyuu

1. 3aBUCHUMOCTH YCKOPEHHS TeNla OT MACCHI

TeJla U JEHCTBYIOLIEH HAa HETO CHUJIBI.

2. Habmonenue paBeHCTBa CHII

B3aMMOJICHCTBUH TEIl.
3. M3meHeHue Beca Tella MpHU YCKOPEHHOM
JBIDKEHUU.
®poHTAIbHBIE IA00PaTOPHbIE PA0OTHI U
ONBITHI.

TOYKH.

pH

1. NccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIbXKCHHUA oT CHJIBI HOpPMaJIbHOT'O
JIABJICHUSL.
2. Onpenencarie  KO3(DDUIMCHTA  TPCHHS
CKOJIBKEHHSI.

Habmronenne u oOcyKIeHHE COBMECTHO C IIEaroroM OITBITOB C JBIDKCHHEM Tela IMPU YMEHBIICHUH
BJIMSAHUA APYTUX TEJI, NPCTIATCTBYIOIUX IBUXKCHUIO.

AHanmu3 10 cxeMe IIOCie PacCyXJAEHHs C IMeJaroroM Tekcra [amunes ¢ onuMcaHHEM MBICICHHOTO
SKCIEPUMEHTa, OOOCHOBHIBAIOIIETO 3aKOH HHEPIMH; BEITIOIHEHHUE 3aJaHUIl 1O TEKCTY (CMBICIOBOE
YTCHUE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOKHOCTH BBITTOJTHEHHUS 3aKOHA HHEPIIUU B Pa3INIHBIX
CUCTEMAaX OTCUETA.

Habmrogenne u oOCyXIEHHE COBMECTHO C IENAroroM MEXaHWYECKHX SBJICHUH, MPOMCXOIAIINX B
cucteme orcuéta «Tenexkay npu e€ paBHO-MEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEIHHO KaOMHETa
¢bu3uKw.

JeiicTBUS ¢ BEKTOpaMU CUJI: BHIMIOJIHEHNE 3aJJaHUI 110 CJI0’KEHUIO U BBIUUTAHUIO BEKTOPOB.
HabnroneHne 3a TpoBeIEHHEM OMBITOB, ICMOHCTPHUPYIONINX 3aBUCUMOCTh YCKOPEHHS Tela OT
HPUIOKEHHON K HEMY CHJIBI M MacCHI TeJa.

AHanu3 ¥ 00BACHEHHE C OTMIOPOI HAa TEXHOJIOTUYECKYIO KapTy MO/ PYKOBOJICTBOM I€Aarora sBJICHUN C
UCIIOJIB30BaHHEM BTOPOro 3akoHa HeroToHa.

Pemienne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPO HAa aNTOpPHUTM, MpEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C KCIOJb30BaHMEM BTOpOro 3akoHa HpioToHa M mpaBuiia
CJIO’KEHHSI CHIL.

Omnpenenenre COBMECTHO C Me1aroroM >K€CTKOCTH NPY>KUHBI.

AHanu3 cuTyalii ¢ omopoil Ha TEXHOJOIMYECKYIO0 KapTy MOJ PYKOBOACTBOM I€Jlarora, B KOTOPBIX
HaOIoHal0TCs ypyrue nedopMaiuu, U X 00bICHEHHE C HCIIOIh30BaHUEM 3aKoHa ['yka.

Pewenne TUNoOBBIX pacu€THBIX 3a7ad B 1—2 AeicTBUs ¢ OMOPOH Ha alrOpUTM, NPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IEIaroroM ¢ MCI0Ib30BaHueM 3aKkoHa [ yka.

HccnenoBanue npy NOMOIIM NEJarora 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHIIbI HOPMAJILHOTO
nasneHus. CoBMecTHOE 00CYXK/ICHHUE PE3yIbTaTOB UCCIIEIOBAHMS.

OmnpenesneHne Mo KOHTPOJIEM IIearora ¢ Oropoi Ha KOHCTIEKT KO3 GHUIIMEHTA TPEHHUS CKOIBKEHUS.
W3MepeHne ¢ mOMOIIBIO IIeJarora CHiIbl TPEHHS TOKOSI.

PerieHne THUITOBBIX PacyCTHBIX 3amad B 1—2 MeHCTBUSA C OMOPOH Ha ajarOpUTM, NPEABAPUTEIBHO
pa300paHHBIIl COBMECTHO C IIEaroroM ¢ MCIIOIB30BaHUEM (OPMYIBI IS CHITBI TPEHUS CKOJTBKCHHS.
AHanu3 1o cXeMe IOCIE PACCYKIEHUS NeAarora O ABM)KEHUHU TENl TOJIBKO IOA JEHCTBUEM CHIIBL
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3. Onpenenenne KECTKOCTU MPYKHUHBI.

TSKECTH — CBOOOHOTO MaJICHUsI.
OO0BsicHEHNE TIOJ, PYKOBOJICTBOM II€/Iarora He3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO MaeHHs OT MacChI
TeNna.

Or11eHKa COBMECTHO C TI€JaroroM BEJTHYHNHBI CHITBI TATOTEHUS, TeHCTBYIOMIEH MEXK Ty IBYMsI TeTIaMH (15
Pa3HBIX Macc).

AHanmu3 C OmMOpoil Ha OUNAKTHYECKWH MaTephall IBWMKCHHS HEOCCHBIX TN TOJ NEHCTBUEM CHIIBI
TATOTCHUS (C UCTIOJIL30BAaHUEM JOOJTHUTEILHBIX HCTOYHUKOB HH(OpMAIHH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AelcTBUA C OMOPOM Ha alrOpUTM, MPEABAPUTENHHO
Ppa300paHHBIN COBMECTHO C IEJaroroM ¢ UCIOJIb30BaHHUEM 3aKOHA BCEMHUPHOT'O TSTOTCHUS H (POPMYJIBI
JUTSL pacuéra CUIIbI TSHKECTH.

Habmronenune n 00cyxaeHHE C MOMOIIBIO TIeJarora OMBITOB IT0 N3MEHEHHUIO Beca Tella IMPH YCKOPSHHOM
JBUOKEHUMU.

AHanu3 ¢ MOMOIIBIO MeJ]arora ycIoBUi BOBHUKHOBEHUS HEBECOMOCTH U MEPETPYy3KH.

Pemenne TUMOBBIX pacy€THBIX 3ama4 B 1—2 AecCTBHs ¢ OMOPOM Ha aJrOPUTM, MpeIBapUTEIHLHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha ONpeCICHUE Beca Telia B Pa3INYHbIX YCIOBUSIX.

AHanu3 ¢ Onopod Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOACTBOM IE€Aarora cui, JEHCTBYIOIIUX HA
TeNo, MOKOSIIeecs! Ha OTope.

Omnpenenenne ¢ TOMOIIBIO MeJarora MeHTpa TSHKECTH Pa3IndHbIX Tell.
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3aKoHBI
COXpaHeHus
(10 v)

Umnynec  Tenma.  Hsmenenue — umnynvca.
Hmnynve cunvl. 3aKOH COXPAHCHHS HMITYIIbCA.
PeaktuBHOe aBmwxkenue (MC).

Mexanmdeckas pabota ¥ MomIHOCTE. Pabora
CUJI TSDKeCTH, ynpyeocmu, mpenus. Ce:a3v
oHepeuu u pabomol. lloTeHIMaNbHass SHEPTUSL
TeNa, TOAHSATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas snepeus coxcamou npysHCUHBbL.
Kunernueckas 3HEprusl. Teopema o
KUHemu4eckoli 9Hepeuu. 3aKOH COXPaHEHUS
MEXaHNYECKON SHEPTUH.

Jemoncmpavyuu
1. Tlepenaua ummysbca IpU B3aMMOJCHCTBHU

TeIL.

2. TIpeoOpazoBaHus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHE MMITyJIbca IPH HEYIPYTOM
B3aHMOJICHCTBHH.

4. CoxpaHEHHUE UMITyJIbca IIPH a0COIIOTHO
YIPYrOM B3aUMO/ICHCTBUH.

5. HalnroneHue peakTUBHOTO JBIKEHHS.

6. CoxpaHeHHe MEXaHUUYECKOI YHEPTrUH IPH
CBOOOTHOM TIaJICHUH.

7. CoxpaHeHHE MEXaHWYECKOH SHEPTHH pU
JIBIDKCHUH Tella MO/ JISUCTBUEM MIPY>KUHBIL.
®Dpoumansusie 1adopamopHsvie padomsl u

onvimol.

1. Ompenenenue paOOTBHI CHIBI TPEHHUS IIpU
paBHOMEPHOM  JIBW)KEHMH  Tejda MO
TOPHU30HTAIILHOM MOBEPXHOCTH.

2. Ompenenenne pabOThI CHIIBI YIIPYTOCTH TPH
noaséMe  rpy3a € HCIOJIb30BaHUEM
HETIO/IBMXKHOTO U TIOJIBUXKHOTO OJIOKOB.

3. U3ydeHue 3aKkOHA COXpPAaHEHUS SHEPIHH.

SHEPTHU TpH

Habmonenue u 00cykieHHEe ¢ MOMOIIBIO IIe/1arora OMbITOB, AEMOHCTPUPYIOINX Nepefady UMITyJIbca
IIPU B3aMMOZEHCTBUHU TEJ, 3aKOH COXPAaHECHUS HMITyJbca NPH aOCONIOTHO YNPYTOM M HEYIPYroM
B3aMMOJICHCTBHH TEIl.

Habmonenne neMOHCTpanyy TE€Aarora CUTyaruidi B OKPYXKAIOIIEH JKU3HH C MCIOJIb30BaHUEM 3aKOHA
COXpPaHEHHUs UMITYJIbCA.

Pacno3HaBanne c oOmopoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM IEAarora sBICHUS
PEaKTUBHOTO ABMXEHUs B ipupojie u Texnuke (MC — Ouonorus).

IIpuMeHeHHEe COBMECTHO C MEAAaroroM 3aKOHa COXPAaHEHMsA HMITyJIbca I pacuéTa pe3ysbTaToB
B3aMMOJIEHiCTBUA TeNl (Ha IpuUMepax HEYNpyroro B3aMMOAEHCTBUS, YIPYIoro LEHTPAIbHOIO
B3aMMO-JIEHCTBUS IBYX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMO-BIIKHO).

Pemenne TUMOBBIX PacdETHBIX 3afad B 2—3 HEHWCTBUS C OMOPOM Ha AITOPHUTM, HPEABAPUTEIBHO
pa300paHHBIIl COBMECTHO C MEIaroroM ¢ UCIIOIb30BaHNEM 3aKOHA COXPAaHECHHUS NMITYJIbCA.
OmpeneneHue ¢ OMOpoi Ha TUNAKTHYECKUI MaTepHan paboThl CIIIBI YIIPYTOCTH NPH MOABEME TIpy3a
C HCTIOJIb30BAHMEM HEMOABIKHOTO M MOIBHKHOTO OJIOKOB.

W3MepeHne COBMECTHO € MEAArOrOM MOIIHOCTH.

W3mepenne ¢ moMoIIbI0 TIearora noTeHIUaIbHON SHEPTHH YIPYTo Ae()OPMUPOBAHHOMN NPYKHUHBI.
W3MepeHne coBMECTHO C MearoroM KHHEeTUYeCKO SHEprHH Tella 10 JUTMHE TOPMO3HOTO My TH.
HabmnroneHue 3a SKCriepUMEHTANbHBIM CPaBHEHHEM W3MEHEHUS MOTCHIUAIBHOW U KHHETHYECKOH
SHEpPruil Teja INpU ABUKCHUHU 110 HAKIIOHHOM IIOCKOCTH.

Habmronenune 3a 3KCIIEpUMEHTAIFHON MTPOBEPKOM 3aKOHA COXPAHEHHUS MEXaHHMYECKOW 3HEPTHH MpHU
CBOOOHOM ITaJICHUN.

[IpuMeHeHHe Ha HavaabHOM YPOBHE, C ONOPOW HAa MUAAKTUYECKUN MaTepHal 3aKOHa COXPAaHEHUs
MEXaHU4ECKOH IHEpPTuu I7Isl pacuéTa NOTEHIMAIBHON U KHHETUIECKOM SHEpruil Tena.

Pemenre THHOBBIX pacd€THBIX 3a1ad B 1—2 neHCTBUS ¢ ONMOPOH HAa alroOpUTM, MPEABAPUTEIHHO
Ppa3o0paHHBII COBMECTHO C MEJArOrOM C HCIIOJIb30BAHMEM 3aKOHA COXPAHEHHS] MEXaHNUECKON SHEPTUHL.

Pa3znen 9. Mexannueckue Kose6anusi 1 BoiHbI (15 9)
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MexaHuuyeckue
KoJeoanus (7 1)

KonebGatenbnoe  nBwkenne.  OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHWH: MepHoll, 4acToTa,
aMIUIUTyAa. Mamemamuueckuil U NPYHCUHHBIL

masmuuxy.  Ilpeepawenue  omepeuu  npu
KonebamenbHOM OBUINCEHUL.
3aryxatommue KonebaHWSI. BwIHYXIeHHBIE
konebanus. PezoHanc.
jlemoncmpauuuz
1. Habmonenne  konebaHuii  Ted MO
JNEHCTBHEM  CHJIBI  TSOKECTH W CHJIBI
YIIPYTOCTH.

2. Habmonernne xoneOaHuUil rpy3a Ha HUTH U
Ha MPYKUHE.

3. HabmoneHne BBIHYKACHHBIX KOJcOaHUNA U
pe3oHaHca.

Dponmansuvle 1abopamopHvie padomel u

onvimol.

1. Ompeziesienne  4acTtoThl W IEpUOJA
KOJIeOAHUM MaTeEMAaTHYECKOr0 MasTHHKA.

2. OmpeneneHue  4YacTOTl W HEpHOJA
KoNleOaHUi TPYNKUHHOTO MasTHUKA (WK
ANIEKTPOHHAS JIEMOHCTPALHS).

3. UccrnenoBanre  3aBHCHMOCTH  IIEpHOJIA
KoJIeOaHUi TOABEHICHHOTO K HATH IPy3a OT
JUIMHBI HATH.

4. VccnenoBanue  3aBHCUMOCTH  IIEpHOJA
KOJIeOaHUN TMPYKHUHHOTO MAasTHHKA OT

Macchl rpysa (wium JIIEKTPOHHAS
JICMOHCTPAIIUS ).
5. [IpoBepka HE3aBUCHUMOCTH neproJia

KoJieOaHui rpysa, NOABCHICHHOI'O K HUTH,
OT MAcCCHI I'py3a.
6. OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDH

nepuoja KosebaHuit MIPYKUHHOTO
MasATHHUKAa OT MacCChl Ipys3a U KECTKOCTH
MPY>KUHBI.

7. 3amepenne YCKOPEHHUS CBOOOTHOTO
IIaACHUA (I/IHI/I OJICKTPOHHAasA
JIEMOHCTpAIIHS).

Habmonenue xonebaHuil moa JeiCTBHEM CHII TSOHKECTH M YIPYroCTH W OOHapyKeHHE IpH ITOMOIIH
Trejarora NoJ00HBIX KojieOaHUil B OKPYIKAIOIIEM MUpE.

AHanu3 COBMECTHO ¢ IeJJaroroM kojae0aHui rpy3a Ha HUTU U Ha nIpyxkuHe. OnpeeneHye Mo alroputMy
JaCTOTHI KOJIEOaHMH MaTeEMaTHIECKOTO U MPYKUHHOTO MasTHAKOB.

HabGmonenue u 00bsicHeHNE C TIOMOIIBIO MleJlarora siBJICHNs] pe30HaHCa.

HccrenoBanme ¢ omopod Ha airOPUTM, NpPEABAPUTEIBHO pPa30OpaHHBIA COBMECTHO C II€AAarorom,
3aBUCHMOCTH IIEPHO/Ia KOJIeOaHHH MOABEIIEHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM I€1arora He3aBUCUMOCTH TIepHoa
KoJieOaHHH rpy3a, TT0ABEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habmonenue u 00cyxIeHne 04 PYKOBOACTBOM ITI€Jarora OmbITOB, AEMOHCTPHPYIOIIUX 3aBUCHMOCTD
neprosia KojaeOaHuil Npy»KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH NPYKHHBL.

[IpuMeHeHHE C TOMOIIBIO [Te1arora MaTeMaTHUECKOTO U MPYKUHHOTO MasTHUKOB B Ka4eCTBE MojeIeH
JUIS OITMCAaHUA KOJIeOaHUH B OKpY’KaIOIIeM MHpeE.

Pemienne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWcTBHA C OMOpPOM HAa alNTOpPHUTM, MpeABaAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C MEaroroM, CBS3aHHbBIX C BHIYUCICHUEM HIIM OLIGHKOW 4acTOTHI (Tepruoja)
KoeOaHmi
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MexaHuuyeckue
BOJIHBI. 3BYK
84)

Mexanuueckue BOJIHBL. CaoiicTBa
MEeXaHUIECKUX BOJIH. Ilpodonvhule u
nonepeutvie 80IHbL. [IUHA BOIHBL U CKOPOCHb €6
pacnpocmpanenus. Mexanuueckue 80aHbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomkocmb 38yKa u 8blcoma MOHA.
Ompaoicenue 368yxa. Unghpaseyk u yiompaseyx.

Jemoncmpavyuu

1. PacmpoctpaneHue
TIOTIEPEYHBIX BOJH.

2. HaOmoneHune 3aBUCHMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL

3. AKycCTHueCKHUil pe30HaHC.

TIIPOAOJIBHBIX u

OOHapy»KeHHe U aHaJIU3 C TOMOIIBIO NIe/Iarora BOJHOBBIX SBICHUH B OKPYIKalOLIeM MHUpE.
HaOmoeHne COBMECTHO C ITE€AaroroM pacHpOCTpaHEHHs MpPOJOJBHBIX M IOIEPEeYHbIX BOJH (Ha
MOJIeNIN) ¥ OOHapYKEHNE aHAJIOTMYHBIX BUIOB BOJIH B IPUPO/IE (3BYK, BOASHBIC BOJIHBI).

Brruncienue B 1—2 neiicTBUS ¢ ONOPOi HA allTOPUTM, PEABAPUTEIHHO Pa300paHHbI COBMECTHO C
NIeJaroroM JUTHHBI BOJIHBI U CKOPOCTH PAcIIpOCTPaHSHHUS 3ByKOBBIX BOJIH.

HaOnroneHne 3a SKCHEPHMEHTAIBHBIM OIPENENICHHEM T'PaHMI] YacTOTHl CIBIIIUMBIX 3BYKOBBIX
KOJICOaHMH.

HabnroieHue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C UCIIONB30BAHUEM MYy3bIKaJIbHBIX
HHCTPYMEHTOB).

Hab6nronenue n 00bsiCHEHHE C TIOMOLIBIO IIEAarora sBJICHHs aKyCTHYECKOTO pe30-HaHca.

YTeHne COBMECTHO C neaaroroM OpuUruHajJbHOI'0 TEKCTa, HOCBHIlIéHHOFO HCIIOJIb30BAHUIO 3BYKa (I/IJ'II/I
yIBTPa3ByKa) B TEXHUKE (3XOJIOKALUS, YIBTPa3BYK B MEUIIHE U JIp.); BBITIOJIHEHUE 3aJaHUH 110 TEKCTY
(cMBICTIOBOE YTEHUE)

Paznen 10. Daekrpo

MATrHUTHOC I10JI€ U 3JIEKTPOMATIHUTHbLIC BOJTHbI (8 ‘{)

DJIEKTPOMATHUT
HOe ToJie

M 3JIEKTPOMAarHH
THBIE BOJIHBI

8w

DNIEeKTPOMarHUTHOE ToJie.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmea
INEKMPOMASHUMHBIX 60IH. Ulxana
INEKMpOMAcHUMHBIX ~ 60aH.  Hcnonvsosanue

INIEKMPOMACHUMHBIX 60JIH 0J151 COMOBOIL C8A3U.

DJeKTpOMarHuTHas mpupoja CBETA.
CkopocTb cBeTa. BoHOBBIE CBOMCTBA CBETA.
2
Hemoncmpayuu

1. CgoiicTBa 37I€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Dponmanvuvie 1ad60pamophvie padomol u
onvimol.
1. 3yyeHnne CBOWCTB  ANEKTPOMArHUTHBIX
BOJIH C TIOMOIIIBIO MOOMIJIBHOTO Tesle(hoHa.

IMocTpoeHre MPOCTBIX PACCYKICHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAKCHHM, 0OOCHOBBIBAIOIIMX
B3aMOCBA3b JICKTPUICCKOTO U MATrHUTHOT'O TOoJIEH.

HabnroneHune 3a SKCiepUMEHTAIbHBIM H3yUYe€HHEM CBOWCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MOMOIIBI0 MOOHIBHOTO TenedoHa).

AHajIM3 ¢ MOMOIIBIO [TEIArora PEHTIEHOBCKUX CHUMKOB Y€JIOBEYECKOTO OPraHNu3Ma.

AHaﬂI/I3 COBMECTHO C MeJaroroM T€KCTOB, OIMUCBIBAOMINUX ITPOABJICHUA JICKTPOMArHUTHOT'O U3JTYUCHUA
B TIPUPO/IE: JKUBBIE OPTaHU3MBI, H3ITyIeHHsT HEOECHBIX TeJ (CMBICIIOBOE UTEHHE).

Pacro3HaBaHue M aHAIU3 PasIMIHBIX TIPUMEHEHHUI DJIEKTPOMATHUTHBIX BOJIH B TEXHUKE C OMOPOH Ha
TEXHOJIOTHUYECKYIO KapTy IOl PYKOBOJCTBOM II€arora.

Pemenre THIOBBIX PAacu€THBIX 3ajad B |—2 JEHCTBHS C OMOPOM Ha alrOpUTM, IMpPEIBAPHTEIHHO
pa3oOpaHHBIi COBMECTHO C TIEATOTOM C HCTIOIBb30BaHUEM (POPMYJI JUI CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JUTMHBI BOJIHBI U 9aCTOTHI CBETA.

Pa3nen 11. CBeroBble siBjieHus (15 u)
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3aKoHbI
pacnpocTpaHeHn
11 cBeTa (6 4)

JlyueBas monenb cBera. McrouHumkm cBera.
IIpsivonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynsr. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadicenus ceema.
IIpenomnenue cBeTa. 3aKOH NPEIOMIICHUS
csera. [lonHoe 6nympenHee ompasicenue ceema.
Hcnonvzoeanue nonnozo enympenHezo
Ompadicenus 8 ONMUUECKUX C8eMOBOOAX.

ﬂemomcmpauuu2

1. IlpsiMmonuHeliHOE pacpoCcTpaHEHHE CBETA.

2. OTpaxkeHHe CBeTa.

3. [Nomyuenne m300pakeHUI B IDIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IpenomneHue cBera.

5. OnTHyeckuil CBETOBO.

Dponmanvuvie 1a60pamophvie padomol u

onvimol.

1. UccnenoBanue 3aBHCUMOCTH yria
OTP@XEHUsI CBETOBOI'O Jy4a OT yIya
aJIeHHUS.

2. M3yyenue XapakTEPUCTHK W300paKeHUs
IIpeaMeTa B MIIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJa
TIaJICHNs] Ha TPAHUIE «BO3yX—CTEKIIO».

HaGnroneHue OMBITOB, JEMOHCTPUPYIOUIMX SIBICHHE NPSIMOJIMHEHHOTO paclpOCTpAaHEHHUs] CBeTa
(BO3HHKHOBEHNUE TEHH U MOJTyTEHH), M X HHTEPIIPETAIHS C UCIOIH30BaHNEM MTOHSATHS CBETOBOTO Jy4a.
OOBsicHEHHE W MOZAETHPOBAHUE TIOCIIE PACCYKACHHUS C IEJaroroM M0 CXeMe COJHEYHOTO W JTYHHOTO
3aTMCHUH.

HccrenoBanmne ¢ Ommopoii Ha TEXHOJIOTHIECKYIO KapTy MO pPyKOBOJICTBOM II€/Iarora 3aBUCUMOCTH yTia
OTpaXeHHs CBETOBOTO JIy4ya OT yIJjia MajJeHHsl.

W3ydenue ¢ HOMOIIBIO MeIarora CBONCTB H300paKEeHUs B ITIOCKOM 3epKalie.

Habmronenne n 00bsCHEHHE COBMECTHO C TIEIaTOTOM OITBITOB MO TIOTYYIEHUIO H300paskeHIH B BOTHYTOM
U BBIYKJIOM 3epKayiaXx. HaOimroieHue u 00bsICHEHUE TIOCIIe PACCYKICHUS C IEAArOroM IO CXEME OIBITOB
10 MPEIOMJICHUIO CBETA Ha TPaHMIIE PA3IUUHBIX CPEJl, B TOM UYHKCIIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpaKEHHEM.

HccnenoBanue moja pPyKOBOJCTBOM II€arora 3aBUCHUMOCTH yTiia MPeJOMIIEHHS OT yria NaJeHUS
CBETOBOTI'O JIyda Ha IPaHUIIE «BO3LyX—CTEKIION.

Pacno3naBaHue ¢ MOMOIIBIO IEAarora SBICHUH OTpaskKeHUS U MPEJIOMIICHHUS CBETa B MTOBCETHEBHOM
JKHU3HU. AHaJ'II/I3 u 061))ICHCHI/IC COBMECCTHO C I€JaroromM siBJICHHUS OIITHYCCKOI'O anama.

Pemenne THIOBBIX pacdETHHIX 3afad B 1—2 AEWCTBUS C OMOPOIl Ha alTOPHUTM, MpPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEArOrOM C MCIIOJb30BAHUEM 3aKOHOB OTPaKCHHUS U MIPEIOMIICHHUS CBETa.

JIun3bl
U ONITHYeCKHE
npu6opsl (6 1)

Jlunza. Xon nydeir B nmH3e. Onmuueckas

cucmema @omoannapama, Mukpockona u
meneckona (MC). [naz3 kaxk onmuueckas
cucmema. bauzopykocmo u dansHozopkocms.
jlemmwcmpamm2

1. Xon imyueii B cobupatoreit mH3e.

2. Xop ny4eit B paccenBarolleil JInH3e.

3. [Tonmy4enue n300paKeHUH C TOMOIIBIO
JIVH3.

4. IpuHIMn JICUCTBUS
MHKPOCKOIIA U TEJIECKOTIA.

5. Mogens riasa.

dponmansuvie nabopamopnvie pabomst u

¢oroarnmapara,

[Tony4enue o1 KOHTPOJIEM Tieaarora n300pakeHUH ¢ MOMOIIBI0 COOMPAIOIIEH U PacCeUBarOIEH JIMH3.
OmnpeeneHue ¢ Oropoii Ha aJIrOPUTM Pa3pabOTaHHOI'O COBMECTHO C IeIaroroM (hOKyCcHOTo pacCTOSIHUS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaJM3 COBMECTHO C [1€/1aroroM yCTpOMCTBa U MIPUHIIKIA ISHCTBHIS HEKOTOPBIX ONITHYECKHUX IPHOOPOB:
¢oroanmnapara, MUKpockomna, Texeckona (MC — Ouoorusi, acTpoOHOMH).

AHanu3 ¢ ONopoil Ha TEXHOJIOTUYECKYIO KapTy 110/ PYKOBOJCTBOM IeJarora siBJieHUH OJ1M30pyKOCTH U
JaJIbHO30PKOCTH, MpUHIKIA AeicTBUS 04koB (MC — Ouonorus).
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onvimel.
1. ITomyuenne wu300paKeHUH C TIOMOIIBIO
coOuparomIet JINH3HL.
2. Ompenenenre (QOKYCHOTO PACCTOSHHS U
ONTHYECKOH CHIIBI COOMpAIOILEH JIMH3BI (MK
JJIEKTPOHHAS JIEMOHCTPALIHS).

Pa3no:xxenne
0eJIoro cBeTa
B criektp (3 4)

Pasnooicenue  6enoco  ceema 6 cnexkmp.
Onvimur Hviomona. Cnooicenue cnekmpansHuix
yeemos. [ucnepcus ceema.

/Iemomcmpauuu2

1. PaznoxeHnue 6e0ro CBETa B CIIEKTP.

2. ITomydenue 6em0ro cBeTa mpH CI0KESHUH

CBETa pa3HbIX IBECTOB.

Dponmanshsle nabopamopHvie padonvl u
onvimul.

1. OnbITEl MO pa3iokXeHHIo Oenoro ceera B

CIIEKTD.
2. OMBITHL 110 BOCIIpUATHIO LIBETAa MMPCIAMCTOB
OpH WX HaOIOJCHUM dYepe3 I[BETOBBIC

(UITBTPHL

HabnroieHue COBMECTHO € IIEIar0roM I10 pa3iIoKeHUIo 0eJIoro CBeTa B CIEKTD.

Habmonenue n o0bsicHeHNE Ha 6a30BOM ypOBHE MO/ PYKOBOJCTBOM II€Jarora OIbITOB MO HOJYyYEHUIO
0eJIoro cBeTa IPH CJIOKEHHUHU CBETa PAa3HBIX LBETOB.

[TpoBeneHue 1 0OBACHEHNE IO PYKOBOJCTBOM IIEarora ONbITOB [0 BOCIIPUATHIO [IBETa IPESIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (DIIBTPHI (IIBETHBIC OYKH).

Pa3znen 12. KpantoBbie siBiaenus (17 1)

Hcnyckanue

U NOIJIoLIeHHE
CcBeTa aTOMOM
@

Onwvimui Pezepghopoa v nimanerapHasi MOJeb
aroma. Mopnens atoma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmul.
Jlunetivamoie cnekmpeoi.

OOcy>kieHne ¢ IOMOIIBIO ITeIarora Leu onbIToB Pesepdopaa o nccinegoBaHuIo aTOMOB, BBIABIJKEHHUE
TUIIOTE3 O BO3MOXKHBIX PE3YJIbTAaTax ONBITOB B 3aBUCUMOCTH OT IIPEAIOJIAracMOro CTPOEHUs! aTOMOB,
(bopMynHpoBaHKE BHIBOJOB U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne ¢ ONMopod Ha TEXHOJOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Aarora MpoTHBOPEUYHH
IUTaHEeTapHON MOJIENT aTOMa W OCHOBAHWUH JUII TUIIOTE3B! bopa o cTannoHapHBIX OpOUTaX 3IEKTPOHOB.
Habnrogenne coOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CHEKTPOB M3IIyYCHHS Pa3THIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH Ha JUIAKTHUECKUI MaTepHall JINHEHYAaThIX CIIEKTPOB M3TYICHUS.

CtpoeHue
aTOMHOIO siipa
(64)

PamnoakTuBHOCTE. Anbgha-, bema- u eamma-
UsNyHeHus. CrpoeHre  aTOMHOTO  spa.
Hyxknounas mooenv amomnozo sopa. Mzomono.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomHsix s0ep.

Jemoncmpayuu

1. CekTpsl U3TYYCHUS U MTOTIIONICHUSI.

OO0cyxeHne COBMECTHO C I1€Jar0roM BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOSHHUS SI/Ipa.

OmnpeeneHne Mo cXeMe ¢ MCHOJIb30BAHUEM METOAMYECKOro MaTepHaia MoJi pyKOBOACTBOM Ieiarora
COCTaBa sJep IO 33/IaHHBIM MACCOBBIM M 3apsAOBBIM YHCJIAM W IO TOJIOKEHHIO B NEPHOANYECKON
cucreme 3eMeHToB (MC — xumus).

AHasm3 ¢ ornopoi Ha TEXHOJIOTHYECKYIO KapTy O/ PyKOBOACTBOM IIe/iarora M3MeHEHHsl COCTaBa siapa
M €T0 TOJOKEHHS B IEPHOANYECKON cucTeMe nipu || -pagnoakTuBHocTH (MC — Xumus).
UccnenoBanue ¢ MOMOLLBIO 1e1arora TPEKoB || -4aCTHIL [0 FOTOBBIM (hoTorpadusm.
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2. CrieKTpHI pa3IMIHBIX Ta30B.

3. Cmektp BOZOpOIA.

4. HabmoneHue TpekoB B kamepe BuibcoHa.

Dponmanvuvie 1a60pamophvie padomol u
onvimol.

1. Habniodenue cniownblx u JuHeUUAmMbix

CHeKMPO8 U3NLYUEeHUSL.
2. UccnenoBaHne TPEKOB: N3MEPEHNE SHEPTHH

Habmronenue 3a neMoHcTpanueii paboThl K3MEPEHUS PaIHalMOHHOTO ()OHA C TIOMOIIBIO TO3UMETPA,
OIICHKA €r0 MHTE€HCUBHOCTH.

AHaIM3 COBMECTHO C TEJaroroM OHWOJIOTHYECKUX M3MEHEHHH, MPOUCXOIAIINX MO JACHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmronenne memoHcTpamuy 00 HCIONB30BAHKE PAAMOAKTHBHBIX M3MydeHHH B menurmae (MC —
Ouosorus).

YacTHLBl 1O TOPMO3HOMY IIyTH (IO
¢dortorpadusm) (mmm 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SInepHbie Snepuble peakunu. 3akoHBI coxpaHeHWs | PemreHwe THMOBBIX Pacuy€THBIX 3amaq B 1—2 neHCTBHS C ONOPOM HA aNrOpUTM, MpPEABAPUTEIHHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEN. DHepaus ces3u
amomuvix  a0ep. Ceéazb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus s0ep. Ucmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHast SHEpPreTHKA. Heticmeus
PAOUOAKMUGHbIX — UZNIYYEHUW  HA  JICUBble
opeanusmvl (MC).

Hemoncmpayuu

1. Pabota cuéTUnKa HOHU3HPYIOMIAX
U3ITy4YEeHUH.

2. Peructpaumst  M3NMy4eHHS  IPUPOJHBIX

MHUHEPAJIOB U IPOTYKTOB.
Dponmanvuvie 1ad60pamophvie padomol u
onvimol.
1. U3mepenune panuoakTHBHOTO (oHa (KK
AIIEKTPOHHAS IEMOHCTPALINS).

pa300paHHBIil COBMECTHO C MEaroroM ¢ MCIOJIb30BAHUEM 3aKOHOB COXPAHCHHUS MACCOBBIX M 3aPsIIOBBIX
YKce] Ha ONpEICICHHUE PEe3yJIbTaTOB SIICPHBIX PEAKIIMi; aHAN3 BO3MOXKHOCTH WM HEBO3MOXHOCTHU
SIZIGPHOM peakLUH.

Or1eHKa C TOMOIIBIO TIeIarora SHEPTHH CBSI3U SICP C HCMOIb30BaHUEM (HOPMYIIHI DWHINTEHHA.
OOcyxIeHne COBMECTHO C TEOaroroM IEPCIEKTHUB HCIIONB30BAaHHUSA YIPABIIEMOT0 TEPMOSACPHOTO
CHHTE3a.

OOcyxIIeHre COBMECTHO C ITEIaroroM IPEHMYIIECTB M SKOJIOTMISCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — skonorus).

IToBTO

PUTEILHO-0000ma0mMii MoayJib (9 1)

CucremaTuzaiys
1 0000IIIeHME
[PEMETHOTO
CozlepyKaHus

Y OIIBITa
JEATCIILHOCTH,
nproOpe-TEHHOTO

O6o0mieHne  copepKaHuss  KaXIOTO U3
OCHOBHBIX pazzenon Kypca ¢busuku:
MEXaHUYECKUE, TEIUIOBBIE, DJIEKTPOMArHUTHBIE,
KBaHTOBEIC SIBJICHUS.

Hayunsiit MeTO/] MO3HAHUS U €r0 pealih3anus B
(bHU3MUECKHUX MCCIEA0BAHUSIX.

CBsi3b (DM3HMKH U COBPEMCHHBIX TEXHOJIOTUH B

BrImoHeHNe ¢ TOMOMIBIO Mefarora y4eOHBIX 3aaHNH, TPEOYIOIINX TEMOHCTPAIIMA KOMIIETEHTHOCTEH],
XapaKTEPU3YIOIUX €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTb: IPHMEHEHHs IOJYYEHHBIX 3HAHMH I
HAY4HOTO OOBSCHEHHsS (PM3UUECKHUX SBJICHUI B OKpY’Karouleld NPHpOJE W IOBCEAHEBHON JKU3HHM, a
TaKKe BBISABJICHHUS (U3MYECKUX OCHOB Psifia COBPEMEHHBIX TEXHOJIOTMH; NMPUMEHEHHUS] OCBOCHHBIX
9KCIIEPUMEHTAIBHBIX YMEHMH JUIS MCCIeOBaHMs (PU3MUYECKUX SBIICHHUH, B TOM YHCIE JUISl MPOBEPKH
TUIIOTE3 U BBIABICHHUS 3aKOHOMEPHOCTEIL.

Pemenre THHOBBIX pacuy€THBIX 3amad B 1—2 naeHCTBUS C ONOpOW Ha AJITOPUTM, NPEABAPUTEIILHO
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IpU U3Y9EHUN obnactu nepenauu nHGOpMaLUK, SHEPTETHKE, pa300paHHBIIl COBMECTHO C MEAaroroM, B TOM YHCIIE IPEAIIOJIAraloluX HCI0Ib30BaHne (PU3NUECKOI
BCETO Kypca TpaHCIIOpTE MOJIENIM M OCHOBAHHBIX Ha COIEPKAHUH PA3IHIHBIX Pa3/IesioB Kypca (DH3HUKH.
liNZ6371878

IIpu paspabotke pabodeil mporpaMmMbl B TEMATHUYECKOM TUTAHUPOBAHWW JIOJDKHBI OBITh YUYTEHBI BO3MOYKHOCTH
MCIIOJIb30BAHUS AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIUXCS y4eOHO-METOAMYECKUMHU MaTepuaiaMu
(MyJIbTUMEIUNHBIE IPOTPAMMBI, AIEKTPOHHBIE YYEOHUKHU U 33JaYHUKHU, DJIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHbIC Jab0opaTopuu,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU IU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), pPeaU3YIOMMX AunakTuyeckue Bo3moxkHoctu KT,
CoJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIbCTBY 00 00Opa30BaHUU.
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