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[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabodasi mporpamMma 1o (usuke sl 00ydaroMXCcs ¢ 3aJePKKON
ncuxuveckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 001IIeT0 00pa3oBaHUs
noJAroToBieHa Ha ocHoBe denepanbHOr0 TOCYJApPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHAapTa OCHOBHOTO o01miero oopazoBanus (IIpukas Munnpocsemnienus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEpCTBOM IOCTULIMM Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), [IpumepHoi
aJanTUPOBAHHONW OCHOBHOW OO0pa30BaTENbHOM MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHMsl OOYYAIOIIMXCS C 3aCPKKON TCUXUYECKOTO pPa3BUTHS (0100pEHHOMN
pemenneM ®YMO mo ob1iemy odpazoBanuio (mpotokoii ot 18 mapta 2022 r. Ne 1/22))
(manee — [TAOOII OOO 3I1P), [TpumepHoi paboueit mporpaMMbl OCHOBHOT'O OOIIETO
oOpazoBanusi 1o npeamery «Duszukay», Kouueniuu mnpenojgaBaHus y4eOHOTO
npenmera «Pusnka» B oOpa3zoBaTeldbHBIX Oopranuzaiusx Poccuiickoit deneparuu,
peau3yrolMX OCHOBHBIE 00I1e00pa3oBaTesibHble  Mporpammbl, [IpumepHoi
IporpaMMbl BOCIIUTAHMS, C YYETOM PAaCHPEAENICHHBIX MO KiaccaM MNpPOBEPSIEMBIX
TpeOOBAHMIA K pe3yJibTaTaM OCBOEHUSI AJTalITUPOBAHHOW OCHOBHOM 00pa30oBaTeIbHOM
MporpaMMbl  OCHOBHOTO OOIlEr0 00pa3oBaHMs OO0Y4YaAIONIUXCS C  3aJeP>KKOM
MICUXUYECKOTO PA3BUTHSI.

O0mas xapakrepucTuka yueOHoro npeamera «ODu3uka»

VYuebubii  npeaMer «Ddu3ukay  ABISCTCA  CHCTEMOOOpA3yIOIIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI MHPO3IaHMS
ABIIIIOTCSL OCHOBOM COJEpKaHUS KypCcOB XWMHH, Ouonoruu, reorpapuu u
acTpoHOMUHU. DPU3MKa BOOpPYXkaeT OO0y4yaroUMXcsd HAyYHBIM METOJOM IO3HAHWUS,
MO3BOJISIOIIMM HOJy4YaTh OOBEKTUBHBIE 3HaHUS 00 OKPYKAIOIIEM MUDE.

[TpenMeT MakcUMaIbHO HaNpaBJieH Ha (POPMUPOBAHUE UHTEPECA K PUPOTHOMY
U COLHUATILHOMY MHpPY, COBEpPIICHCTBOBAHHE I1O3HABATEIBHOW JAESATENbHOCTU
oOyuaronuxcs ¢ 31IP 3a cueT oBnajgeHus: MbICIUTEIBHBIMHA ONIEPALIMSIMU CPABHEHUS,
0000111eHHsI, pa3BUTHE CLIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHHUE, (HOPMUPOBAHUE
BO3MOYXHOCTEW COBMECTHOM AEATENBHOCTH.

N3yuenne ¢usuku cnocoOCTByeT pa3Butvio y oOyvatomuxcs ¢ 3IIP
OPOCTPAHCTBEHHOTO  BOOOpaKeHUs, (PYHKIMOHAIBHOM TPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh W KPUTHYECKH aHAJIM3UPOBATh HMH(OpPMAILMIO, MPEICTABICHHYIO B
pa3anuHbIX (popMax. 3HAYMMOCTh MpeIMeTa sl Pa3BUTHUS KUZHEHHOW KOMITETEHIIUH
00y4JaroIuXcst 3aKII0YAETCSl B YCBOSHUN OCHOBBI (PM3MUECKUX 3HAHUM, HEOOXOIMMBIX
JUIA TIOBCEJIHEBHOM >KM3HHM; HABBIKOB 3JI0POBOTO M 0OE€30MacHOrO Ui YelloBeKa U
OKpY>Karolllel ero cpepl o0pasa Ku3HU; HOPMUPOBAHUU FKOJIOTHUYECKOM KYIbTYPHI.

[TporpamMma oTpaxaer cogepxaHue o0OyueHHs npeameTy «Du3uka» ¢ ydyeToM
0CcOo0BIX 00pazoBaTeNbHbIX MOTpeObHOCTEN 00yuatomuxcs ¢ 3[1P. OBnageHue TaHHBIM
y4eOHBIM MPEAMETOM IPEICTABIISAET ONPEACICHHYIO TPYAHOCTD JJI1 O0yUYarOIIUXCS C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTENILHON 1€SITEIbHOCTH, IEPUOIUYECKUMHU
KOJIEOAHUSIMU BHUMAaHMsI, MajbIM 00BbEMOM MaMSTH, HEAOCTATOYHOCTHIO OOLIETO
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3armaca 3HaHUM, MOHM)KEHHBIM I1O3HABATEIbHBIM HHTEPECOM U HU3KUM YpPOBHEM
PEYEBOT0O Pa3BUTHSL.

s mpeoposeHusT TPYAHOCTEH B M3Y4YeHHMH ydeOHOro mpenmera «Dusmka
HeoOXoauMa ajamTanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEIIbHBIM BO3MOXKHOCTSM JAaHHOW KaTerOpUU OOyYalolmuXcs, y4eT uX
OCOOCHHOCTEH pa3BUTHA: WCIOJIb30BaHUE QJITOPUTMOB, BHYTPHUIIPEIMETHBIX |
MEXIPEAMETHBIX CBS3€H, MOCTETICHHOE YCIOKHEHHE N3Y1aeMOro MaTepurara.

JlanHast mporpamMMa KOHKPETH3UPYET COJACpXKaHHe TMPEAMETHBIX TEM B
COOTBETCTBUH C TpeOOBaHUSIMH OO0pa30BaTEIbHOIO CTaHAApPTa, PEKOMEHIyEeMYIO
MOCIIEOBATEILHOCTh HM3YyUYEHUS! pasfenoB (U3UKH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTO TMpoliecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0cOOeHHOCTEH 0Oyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO OOITIETO
oOpa3oBaHMsl, ONpEEIsieT MHHUMAIbHBIA HAO0Op ONBITOB, JEMOHCTpaluH,
OPOBOJAMMBIX YYMTEJIEM B Kjacce, JabOpaTopHbIX pabOT, BBINOJIHIEMbIX

00yJarOIIMMHUCS.
MeTonndeckold OCHOBOM HM3ydeHHs Kypca «®Du3nka» Ha ypOBHE OCHOBHOI'O
o011ero oOpa3oBaHwsI SIBJIICTCS CUCTEMHO-ICITCIbHOCTHBIN OJIXO/I,

00eCreunBaOINM  JOCTHKEHNUE JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEAMETHBIX
o0pa3oBaTeNbHbIX pe3yJIbTaTOB IIOCPEICTBOM Opra’u3anuu AKTUBHOU
MO3HABATENILHON JESATEIBHOCTH OOYYAIOIIUXCSl, YTO OYE€Hb BAXXKHO MPU OOYYECHUU
nereit ¢ 311P, nst KOTOPBIX XapaKTEPHO CHUKEHUE MTO3HABATEIbHOW AKTUBHOCTH.

esn 1 32024 u3yyeHHus y4eOHOro npeamera «Pu3nuka»

Obwue yenu wu3ydeHus ydeOHOro mnpenmera «Du3nMKay MPENCTABICHbI B
[TpumepHoii paboueit mporpaMme OCHOBHOTO OOIIEro oOpa3oBaHMUs.

OCHOBHOMI 1ebI0 O0yUeHHUs AeTeil ¢ 3aJepKKOM MCUXUYECKOrO pa3BUTUS Ha
JAHHOM TMpEIMETE SBJISIETCS: TOBBIINICHUE COLUAIBHOW ajanTaluu JeTell yepes
npuMeHeHue (U3NYECKUX 3HAHUM Ha MPAKTHUKE.

s obyuarouuxces ¢ 3I1IP, Tak ke, Kak ¥ 711 HOPMAaTUBHO Pa3BUBAIOILIUXCS
CBEPCTHHMKOB,  OCBaMBAIOIIMX  OCHOBHYIO  00pa30oBaTElIbHYID  MpOrpaMmy,
JTOMUHHUPYIOIEe 3HaAUCHUE TPUOOPETAIOT TaKUE yeiu, KaK:

" OCBOEHHE 3HaHWI 0 METO/IaX HAYYHOT'O TTO3HAHUS MIPUPOILI M (POpMUpPOBAHHE HA
ATOM OCHOBE MPEICTABIICHUN O PU3NUECKON KapTUHE MUPA;

" OBJIQJICHUE YMCHHUSIMH TPOBOJUTH HAONIOJACHUS TPUPOJTHBIX SIBICHUH,
ONMMCHIBATh M 0000IAaTh pe3yiabTaThl HAOIIOIEHUN, WCIONIH30BATh MPOCTHIC
U3MEPUTETBHBIC TPUOOPHI I U3YUCHUS (PU3UUECKUX SIBJICHUI; PEJCTABISATh
pe3yJbTaThl HAOIIOMCHUN WM U3MEPEHHM C MOMOIIbI0 Tabiuil, rpaduKoB U
BBIBJISITh HAa OTOM OCHOBE OMIMUPUYECKHUE 3aBUCUMOCTH;, MPUMEHSThH
MOJTyYEHHbIC 3HAHUS JJISI OOBSICHEHHS] pa3HOOOPA3HBIX MPUPOIHBIX SBICHUU U
MPOLIECCOB, MPUHIHUMNOB JEUCTBUS BAKHEUIIUX TEXHUYECKUX YCTPOMCTB, IJIA
peuieHus: GU3NUECKUX 3a/a4;

" pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, WHTEUICKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITENPHOCTA B MPUOOPETEHUHU HOBBIX 3HAHUM, MPHU
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pemieHnd  (QU3MYECKUX 3a7ad M BBIMNOJIHEHUH  JKCHEPUMEHTAIbHBIX
UCCJIEIOBAaHHUH C CTOIb30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTUH;

" BOCHHUTaHUE YOEXKJICHHOCTH B BO3MOXKHOCTU IMO3HAHMS 3aKOHOB MPUPOJIbI, B
HEO0OXOIMMOCTH Pa3yMHOT0 UCIIOJIb30BaHUS JOCTUKEHUN HAYKU U TEXHOJIOTUI
JUTSL JaJIbHEUIIEeT0 pa3BUTHS YEJIOBEYECKOTO OOIIECTBAa, YBAXKEHHUS K TBOPILIAM
HAyKW Y TEXHHUKHU; OTHOILIEHUS K (PU3UKE KaK K DJIEMEHTY OOIIEUeI0BEYECKON
KYJIbTYPBHI,

" KCHOJIb30BaHUE MOJIYYCHHBIX 3HAHUI M YMEHUU JJI pPEeUICHUs] MPAKTHYECKUX
3a/lady MOBCEJHEBHOM MKW3HHM, OOecnedeHus: Oe30MacCHOCTH CBOEH KU3HH,
PaMOHAIBHOTO MTPUPOOIIOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CPEBI.
JlocTikeHue 3Tux 1esnel o0ecreuynBaeTcs pelieHueM CIeIyIONX 3a0ay.

* 3HaKOMCTBO oOyuaronquxcsi ¢ 3[IP ¢ meromamu ucciaegoBaHus OOBEKTOB U
SABJICHUN TIPUPOJIBI;

" OPUOOPETEHHE 3HAHUM O MEXAaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBAHTOBBIX SIBJICHUSX, (U3NYECKUX BEIUYHMHAX, XapaKTEPU3YIOMINX JTH
SIBIICHUS;

* (popmupoBaHue yMEHUI HaOII0AATh IPUPOIHBIE SBJICHUS U BBIIOIHATH OMBITHL,
nabopatopHble  pabOThl U SKCIEPUMEHTAJIBHBIE  HCCIENOBAaHUS  C
UCIIOJIb30BAaHUEM HU3MEPHUTENBHBIX MNPUOOPOB, IIUPOKO MPUMEHSIEMBIX B
IPAKTUYECKOH KU3HH;

" OBJQJICHHE TaKUMU TIOHATUSIMH, KaK IPUPOJHOE SBJICHUE, SMIMPUYECKU
YCTaHOBJIEHHBIN (akT, IpobdiieMa, TUIIOTE3a, TEOPETUUECKUI BBIBOJ, PE3yJIbTaT
HKCIEPUMEHTAIbHON POBEPKHU;

" [OHUMaHHWE OTJIMYUN HAYYHBIX JaHHBIX OT HEMPOBEPEHHOW WH(OpPMAIIUH,
LHEHHOCTH HAyKH [UIsl YIOBJIETBOPEHHUS OBITOBBIX, IMPOU3BOACTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEN UeIoBeEKa.

Ocol0ennocTu 0TOOpa M afanTANMU Y4eOHOT0 MaTepuaJia no gpusuke

OcHoBoil 00yueHust oOyuaronuxcs ¢ 311P Ha npeameTax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBJISIETCS PA3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX OMNEparuii (aHamms,
CUHTE3, CpaBHEHHUE, 0000IIIEHNE) HA OCHOBE BBITIOJHEHHUS Pa3BUBAIOIINX YIIPAKHEHUH,
dbopMHupoBaHWE TIPUEMOB YMCTBEHHOM paOOTHI: aHAIM3 MCXOJIHBIX JaHHBIX,
IJIAHUPOBAHKUE MaTepHala, OCYIIECTBICHHE MMOATATHOTO M UTOTOBOI'O CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBIIsIETCS JIMKBUAALKS MPOOEJIOB B 3HAHUSIX, 3aKPEIIEHUE U3YYEHHOTO
MaTepuaia, OTpaboTKa aJrOpUTMOB, TOBTOPEHHE MpoiineHHoro. bombioe 3HaueHne
NpUJaeTCs YMEHHIO paccka3aTh O BBITIOJHEHHOW paboTe ¢ MpaBUIBHBIM
yIOTpeOJICHNEM COOTBETCTBYIOIICH TEPMUHOJIOTUU U COONIOJCHUEM JIOTHYECKHX
cBsi3ei B m3imaraemoMm marepuaie. {ns obyuarommxcs 3I1P Ha ypoBHE OCHOBHOTO
obmiero o0pa3oBaHUs TO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJOCTAaTOUHBIN
YPOBEHb Pa3BUTHS OTACIBHBIX ICHXWYECKUX IPOIECCOB (BOCIPHUSITHS, BHUMAaHUS,
MaMsTH, MBIIUICHUS), CHIDKCHHBIA YPOBEHb WHTEIUICKTYaTbHOTO Pa3BUTHS, HUZKUI
YpOBEHb BBIMIOJHEHUS! YU€OHBIX 3a/laHui, HU3Kasl ycreuHocTh o0ydenus. [lostomy
npu u3ydyeHun (U3UKN TpeOyeTcs LeJeHANpaBICHHOE WHTEIICKTYyalbHOE Pa3BUTHE
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obOyuarormuxcst ¢ 3I1P, oTBewaroree WX OCOOEHHOCTSIM W BO3MOXHOCTSIM. YUeT
ocobenHocteit oOyuatonuxcs ¢ 3[IP Tpebyer, 4ToOBI MpH H3yYEHUH HOBOTO
MaTepuaa 0053aTeJIbHO TPOUCXOANIIO MHOTOKPATHOE €0 IOBTOPEHUE; PACIIUPEHHOE
pacCMOTpPEHHE TE€M U BONPOCOB, PACKPHIBAIOIIUX CBSI3b (U3UKU C IKU3HBIO;
aKTyaJu3alys NEPBUYHOTO )KU3HEHHOTO OIbITa 00yYaroIuXCsl.

YcBoeHre mporpaMMHOro Marepuaiga 10 (U3MKE BbI3bIBAET OOJbILINE
3arpynHeHus y oOyuvarommuxcsi ¢ 3[IP, mostomy Teopus usydaercs Oe3 BBIBOJIOB
CIOXHBIX (popmyn. 3amauu, TpeOyrOUIMe MPUMEHEHHS CIOKHBIX MaTEMaTHUECKUX
BBIYUCTICHUN U POPMYJI, B OCOOCHHOCTH TaKHX TeM, Kak «MeXaHH4eCKOe IBIKEHUEY,
«ApxumenoBa cuia», «MexaHHUUecKass DSHEPIUs», «IEKTPUUECKUE SBICHUSIY,
«DJIEKTPOMAarHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIacce ¢ IOMOIIBIO YUUTEIIS.

Oco0oe BHHMMaHUE NpPU U3YYEHUU Kypca (U3MKH YAENAETCS IMOCTAaHOBKE U
OpraHM3alM SKCIIEPUMEHTA, a TaKKe MPOBEJACHUIO (MPEUMYIECTBEHHO Ha KaXKIOM
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpalMii (BO3MOXKHO C  HCIOJB30BaHUEM
AJIEKTPOHHOM JeMoHcTpanuu). HekoTtopbie TeMbl 0053aTE€IbHO TOJKHBI BKIIOYATh
ONOpHBbIE JIabopaTopHble pPaOOTHI, KOTOPbIE pPA3BUBAIOT YMEHHE IOJIb30BATHCS
MPOCTEUIIMMUA MPUOOpaMH, aHAIU3UPOBATh IOJYyYEHHbIE JaHHblEe. B cBsi3u ¢
OCOOCHHOCTSIMM ~ TIOBEJICHUSI U JCATEIbHOCTH  OOydYarommuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHU30BAaHHOCTh) MPELYCMOTPEH CTPOXKANUIINI KOHTPOJIb
3a COOJIIOJICHUEM MTpaBUJ TEXHUKUA 0€30MacHOCTH IPH MPOBEACHUH J1a00PaTOPHBIX U
MPaKTUYECKHUX PaboT.

bonpmoe BHUMaHKe npu u3ydeHuu Gusuku nogpoctkamu ¢ 3I1P obpamtaercs
Ha OBJIAJICHHME MMM NPAKTUYECKUMHU yMEHMsIMH M HaBblkamu. [IpemycmaTpuBaercs
yMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEACHMM, BKIIOUEHHE OTIEIbHBIX TEM WM
LEeJbIX pa3fesioB B MaTepuaigbl JUisi  O030pHOTO, O3HAKOMUTEIBHOIO WM
(akynpraTuBHOTO M3ydeHus. llpemnaraercss ymeHblieHue 00beMa MaTeMaTH4YECKUX
BBIYMCIICHHU 3a CUET YBEJIMYEHHUSI KaUeCTBEHHOTO OMMCAaHU SABJIICHUN U MTPOLIECCOB

JlocTaToyHOE KOJIMYECTBO BPEMEHU OTBOJUTCA HA PACCMOTPEHHE TEM H
BOIIPOCOB, PAaCKPBIBAIOIIUX CBsA3b (U3UKKM C IKU3HbIO, C TEMH SIBJICHUSIMH,
HaOII0ACHUSIMHU, KOTOPBIE XOPOIIO U3BECTHBI YYEHUKAM U3 UX )KU3HEHHOTO OIbITA.

MakcuManbHO ~ MCHONB3YIOTCS ~ MEXKIPEAMETHBIE  CBSI3U € TaKUMHU
JTUCHIUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorus, T.K. oOydaromuecs ¢ 3I1P
0COOEHHO HYXJAIOTCSI B MPEMOJAHECEHUU OJJTHOTO M TOTO K€ y4eOHOro marepuaia B
pa3IMYHBIX acleKTaX, B €ro BapbHPOBAHMU, B HEOJHOKPATHOM IIOBTOPEHUU U
3aKpEIUICHUH  IIOJYYEHHBIX 3HAHMM W IPaKTUYEeCKUX yMeHuu. llo3Bosss
paccMaTtpuBaTh OAMH M TOT K€ Yy4eOHBIH Marepuall C pa3HbIX TOYEK 3pEHus,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 Jy4IIeMYy OCMBICIIEHHIO, 00JIee MPOYHOMY
3aKPETUICHUIO TIOJYYEeHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHM.



IIpumepHble BUABI AesiTeJJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe
0c00bIMH 00pa30BaTEJILHBIMY MOTPEOHOCTSAIMH U 00eCIeYuBAOLIUE
OCMBICJICHHOE OCBOCHHUE COJePKaHUN 00pa3oBaHus 10 npeaMery «Pusznkay

[TpumepHas TemaTHuecKass U TEPMUHOJOTHYECKAs JIEKCHKA M0 Kypcy (pusmku
cootBercTByeT [TOOIT OOO0.

Coneprxanve BUIOB nesTelibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢uzuku
onpeeNnsieTcss X 0COObIMU 00pa3oBaTelIbHBIMU MOTPEOHOCTAMU. [loMUMO MIMPOKO
ucroiab3yeMbix B [IOOIT OOO o6mux juis BceX o0yJaromuxcsi BUJIOB JACSTEIbHOCTH
CJIelyeT YCWINTh BUJIbI ACSATEIBHOCTH, CICLIU(UYHBIC IS TaHHON KaTEeropuu JIeTeH,
o0ecreynBaroIIre OCMBICIIEHHOE OCBOCHUE COJIepKaHUsI 00pa30BaHUs IO MPEIMETY:
YCUJICHHE MPEIMETHO-MIPAKTUYECKON JNIeATebHOCTH C AaKTHUBHU3allMed CEHCOPHBIX
CUCTEM; OCBOEHME MaTepuaia C ONOpOil Ha alrOpHUTM; «IOLIArOBOCTH» B M3yUYECHHUH
Marepuaa; UCIOJIb30BaHUE JONOJHUTEIBHON BU3yaIbHOW OMIOPHI (CXEMBI, ITa0JIOHBI,
OMOpHBIE TaOJMIIBI); PEYEBOM OTYET O NPOLECCE U Ppe3ybTaTe AESITEeIbHOCTH;
BBINIOJIHEHHE CIIELMAJIBHBIX 33JaHui, OOECIEeUMBAIOIIMX KOPPEKUHUIO pEeryisiuu
y4eOHO-TI03HABATENBHOM IE€ATEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO PE3yJIbTata.

Jns oOyuvarommxcss ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCS MNpPUEMBbl PabOThI C
JEKCUYECKUM MaTepuaioM Io mnpeamery. lIpoBonuTcs cnenuanbHas paboTta 1o
BBEJICHUIO B aKTUBHBIM CIOBaph OOyYaOLIUXCSI COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3y4aemble TEpMUHBI BBOJSATCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTeIbHA BU3yaIbHas
HOJIEPIKKA, AITOPUTMBI pabOTHI € OIIPEIEICHUEM, OIOPHBIE CXEMBI JJISl aKTyaIU3allu
TEPMUHOJIOTHH.

B cBs13u ¢ 0coObiMu 00pa3oBaTebHBIMU NOTPEOHOCTIMH 00yyatomuxcs ¢ 3I1P,
MPU TJIAHUPOBAHUHU pabOThl yUEHHKA HA YPOKE CIIEYET NPUAECPHKUBATHCS CIAEAYIOIMINUX
MOMEHTOB:

1. Ilpu ompoce HeoOXoAMMO: JaBaTh aJrOPUTM OTBETa;, pa3peniaTh
M0JIb30BATHCS IJIAHOM, COCTABJICHHBIM MPU MOATOTOBKE JOMAIIIHETO 3aJJaHus; 1aBaTh
00JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY Y JIOCKH; pa3peliaTh JeiaTh IpeaBapUTEIbHbIE
3aIKCH, MOJIb30BATHCS HATJISIIHBIMU ITOCOOUSIMHU.

2. Tlo BO3MOXHOCTH 3a7aBaTh OOY4YaIOIIMMCS HABOJSIIME U YTOUHSIOIIHNE
BOMPOCHI, KOTOPbIE TOMOTYT UM IOCJIEIOBATEIBHO U3JI0KUTh MaTepual.

3. CucremaTHuecku IpOBEPSATh YCBOCHHE MaTepuaia Mo TeMaM YpOKOB, s
CBOEBPEMEHHOTO OOHAPYKEeHHsI IPOOEIIOB B MIPOIIEIIIEM MaTepurare.

4. B npotiecce u3yuyeHus HOBOro MaTepraja BHUMaHUE YUEHUKOB OOpalaercs
Ha HanboJiee CI0XKHBIC pa3jieibl u3ydaeMoi TeMmbl. HeoOxonumo daie oOpamniatees K
HUM C BOTIPOCAMH, BBISICHSIOIIMMH TOHUMAaHNUE Y4eOHOTO MaTepuaia, CTUMYJIUPOBATh
BOIIPOCHI MPYU 3aTPYAHEHUSIX B YCBOEHUH HOBOT'O MaTepHalia.

Mecto yuyeOHOro npeamera « ®u3suka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ @DenepaibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIBHBIM
CTaHAapTOM OCHOBHOTI'O 00111ero 00pa3oBaHus yueOHbIN peaMeT « Du3nKay BXOAUT B
npeaMeTHylo obnacth «EcTecTBeHHbIE HAayKW» M SBISETCS O0s3aTENbHBIM IS
uzyuenus. Coxaeprkanue yuebHoro npeamera «Dusmkay, mpeacTaBICHHOE B
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[Ipumepnoit paboueir mnporpamme, coorBerctByer PI'OC OOO, IlpumepHoii
OCHOBHOW 00pa3oBaTenpHON MporpaMMe OCHOBHOTO 00mero o0Opa3oBaHmUS,
[IpumepHOl aganTHPOBAHHONW OCHOBHOUM 0Opa3oBaTEIbHOM MpOrpaMme OCHOBHOTO
o01ero o0pazoBaHus 00YUYaAIOIIUXCS € 33JIEPKKOM MCUXUYECKOTO Pa3BUTHS.



COJEPXAHUE YUEBHOTI O ITPEAMETA «®U3NKA»

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIET0 MUPa

du3mka — Hayka o npupoe. Spnenus npupoas (MC'). dusideckue sBICHUS:
MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUUYECKHE, MATHUTHBIC, CBETOBbIE, 3BYKOBHIE.

®duznueckre BeNMUUYUHBL. M3Mepenue duznueckux BeaUMUMH. Dusuueckue
npu60pb12 . Iloepewnocmo uzmepenun. MexayHapoaHas cucTemMa eJIuHHUII.

Kak ¢usuka u 1pyrue ecTeCTBEeHHbIE HAYKU U3Yy4aloT npupony. Ecmecmeenno-
Hay4Hblll Memoo NO3HAHUA: HabnooeHue, HNOCMAHOBKA HAYYHO20 80MpOCd,
8blOBUIICEHUEe — 2UNOme3, IKCHepUMeHm No Npogepke 2unomes, 00bACHeHUe
Habo0aemoeo aenenus. Onucanue huzudecKux A81eHuUll ¢ NOMOUbIO MOOeel.

[IpeameT u MeTObI PUBUKH.

ﬂemoncmpaumﬁ

1. MexaHuueckue, TEIJIOBbIE, JJICKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. duszndeckue TprUOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHUM aHAJIOTOBBIM H

U (POBBIM PUOOPOM.
3. OnpeneneHre NorpeHOCTH IKCIIEPUMEHTA.
@Dponmanvhule 1adOpamopHvle padbomvl UL I1EKMPOHHAA OEMOHCIMPAYUA.
1.OnpeneneHue I1EHBI JIENIEHUS U3MEPUTENIBHOTO TMpubopa (UCIONb3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).
2. N3mepenue o0bEéMa )KUIKOCTH U TBEPAOTO Tea
3. Onpeodenenue pazmepos mMaivix mei.

Paznen 2. [lepBoHauyajibHbIEe CBeIEHUSI 0 CTPOEHMH BellecTBa

CrpoeHue BemecTBa: AarOMbl W MOJEKYJBL, ux pazmepwvl. Onvimoi,
0oKaszvlearouue OUCKpemnoe cmpoeHue 6euecmad.

JIBrxenue wactul] BemiecTBa. CBsI3b CKOPOCTH JBHXKEHHUS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, auddysus. Bzaumoodeiicmeue uyacmuy
gewjecmea: NPUMANCEHUe U OMmaiKuearue.

ArperatHble COCTOSIHMS BEILECTBA: CMPOEHUE 2a308, HCUOKOCMEU U MBEPObIX
(kpucmannuueckux) men. Bzaumocesazv meducoy ceoticmeamu eewjecms 6 pA3HbIX
acpe2amublX COCMOSHUAX U UX AMOMHO-MONEKYAApHLIM cmpoenuem. Ocobennocmu
azpe2amuulx COCMOSIHUL 0OWL.

ﬂemoucmpaum/

" MC — snieMeHThI cofiepKaHus, BKIIOUAIONIHE MEXIIPEIMETHBIE CBS3H, KOTOPhIE MOAPOOHEE PACKPHITH B
TEMATUYCCKOM IIJIAHUPOBAHUU.

*31ech U Janee KypCHBOM 0603HAUEHbI TEMbI, H3Y4eHHE KOTOPBIX POBOIUTCS B 03HAKOMUTEIBHOM IUTaHe. [learor
CaMOCTOSATENIFHO OTIpeieNIeT 00beM H3ydaeMoro MaTepHuana.

? Bee JlemoncTparuy 1 JaGopaToprbie paboThI, PeICTABICHHBIE B COAEPKAHNM, TOMYCKAeTCst (MOXKHO) TPOBOIHTE,
HCTIONB3Ysl MHPOPMAITMOHHBIE U 3JIEKTPOHHBIE TEXHONIOTHH (ITUPOBBIE 00pa30BaTeIbHBIE PECYPCHI).

* 311ech ¥ 1anee MPHBOINTCS PACIINPEHHBIN TIEPEUeHb TA0OPATOPHBIX PAGOT H ONBITOB, H3 KOTOPOTO YIHTEIb ACIAeT
BBIOOD 110 CBOEMY YCMOTPEHHIO.
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1.  Habmronenue 6pOyHOBCKOTO ABUKECHHUS.
2.  Hab6monenue nuddysum.
@ponmainsvHble 1a6OpaAmMopHbvle pAGOMbL U ONbLIN b

1. Omenka guamMeTpa aTroMa METOAOM pSAOB (C HCHOJB30BaHUEM
dboTorpadmii).
2. OmnpIThI MO HAOIOACHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3.00BITHl IO OOHAPYKEHUIO JEHCTBHUS CHJ MOJICKYJISIPHOTO IPUTSIKESHUS
(21eKmpoHHan 0emoncmpayus).

Pa3nen 3. JIBuikeHue U B3auMo/ielicTBHE TeJl

Mexanuyeckoe JBWXEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHKEHHUE.
Ckopoctb. Cpeonsisi cxopocms npu HepagHomepHom oOsudceHuu. Pacdér mytu u
BPEMEHHU JIBUKEHUSL.

SIBneHre WHEPUMHU. 3aKOH uHepyuu. Bzaumooleticmeue men Kak npuyuHa
usMeHeHusi ckopocmu Osudicenusi men. Macca kax Mmepa unepmuocmu meid.
[TnoTHOCTH BetecTBa. C853b NAOMHOCHU C KOIUYECMBOM MOAEKY]L 8 eOuHUYye 00vbéma
gewecmaa.

Cuna Kak XapakTepuCTUKa B3auMojeucTBus ten. Cuza ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwio ounamomempa. SIBIEeHUE TATOTEHUS U CHIIA
TsokecTH. Cuna msocecmu Ha opyeux niaawemax (MC). Bec tena. HeBecomocCTb.
CroxeHue cuj, HapaBJIEHHBIX MO OAHOM mpsimoil. PaBHoaeicTByromas cui. Cuna
mpenus. Tpenue ckonvoicenus u mpenue nokos. Tpenue 6 npupooe u mexruxe (MC).

ﬂemoncmpaumﬁ
HaOnronenue MexaHn4ecKoro ABUKEHUS Tea.

N3mepenne ckopoCcTH NPSIMOJIMHENHOTO JIBUKECHUSL.
HaGnronenue siBeHUs: MHEPIIHH.

HaOnronenue n3MeHeHus: CKOPOCTH TIPU B3aUMOCHCTBUM TEIL.
CpaBHEeHHE MacC 1O B3aUMOJICCTBUIO TEII.

CiioxeHune Chl, HallpaBJIEHHBIX IO OJHOM MPSIMOM.

7. JleMOHCTpaIs CHIbl yIPYTOCTH Ha PA3JIMYHBIX MaTEepUalax.
@DponmanvHule 1adOpamopHvle padonvl U ONbLIMbLL,

A e

1. OnpeneneHre CKOPOCTH pABHOMEPHOTO JIBUKEHHUS (IIapUKa B KUIKOCTH,
MOJIETH DJIEKTPUIECKOTO0 aBTOMOOWIISI U T. 11.) (271eKMPOHHAA 0EMOHCIMPAYU).

2. Omnpenenenue cpeHENd CKOPOCTH CKOJBXEHUsI Opycka WM IIapUKa Mo
HAaKJIOHHOM IIJIOCKOCTH.

3. OrnpeneneHue MIOTHOCTH TBEPAOTO TeJA.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsKeHus (nedopmarivin)
OPYXUHBI OT TPUIIOKEHHON CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHSI CKOJIBKEHUS OT

BECa TeJla ¥ XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, dKUIAKOCTENH U ra3oB
Hasnenue. Cnocobvl ymenvuienuss u ygeeauyeHus oasneHus. [lasnenue easa.
3asucumocms Oasnenus 2aza om obwvéma, memnepamypul. llepeoaua dasnenus
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meEpObiMU menamu, rHcuokocmamu u eazamu. 3axon Ilackansa. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD J1aBIICHUS KUIKOCTH OT riyOuHbl. Coobwarowuecs: cocyoul.
T'uopasnuueckue mexanusmol.

Atmochepa 3emnu u armocdepHoe naBieHue. llpuuunvl cyuecmeosanusl
8030ywiHoU obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprozo
oasieHus. 3a8ucumMocms ammoc@eprHo2o 0asieHus om 6biCOMbl HA0 YPOBHEM MOPS.
IIpubopul onsa usmepenus ammocgheprnozo 0asnenus.

Heticmaue orcuokocmu u 2aza Ha nozpydcéHHoe 8 Hux meno. BriTaakuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTbH JIABJICHUS raza OT TEMIIEPATYPHI.

2. Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

3. Coobmaromuecs CoCy/bl.

4. ['mnpasnrueckui mpecc.

5. [IposiBnenue nercTBUs aTMOC(EPHOTO AaBICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIJIBI OT 00BbEMa MOTPYKEHHON YacTu
TeNa M IJIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITaJIKMBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

8. VYcnoBue maBaHusl TEJ: MJIABAHUE WIM MOTPYKEHUE TN B 3aBUCUMOCTHU

OT COOTHOIIEHUS IJIOTHOCTEHN Teja U KUIKOCTH.
DponmanvHole 1a00pamopHsle padomvl U ONbIMbl

1. HccnenoBanrie 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTrpyKEHHOU
B KUJKOCTb YaCTH TEJIA.

2. OnpenenieHue BBITAIKMBAIOIIECH CHJIbI, JCHCTBYIOIIEM Ha  Telo,
IOIPYKEHHOE B KUJKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIMIEH CHJIbI, JEWCTBYIOIIEH HA
TEJIO B )KUIKOCTH, OT MACChI TeNa.

4. OnbITel, JOEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,

JEUCTBYIONIEH Ha TEJIO B KHUIKOCTU, OT 00bEMA NOTPYKEHHOM B )KUIKOCTh YaCTH TeJla
Y OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHUE  JIOJAKH
U ONPENECIIEHUE €€ TPY30II0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTB. JHEPrus

Mexanudeckast padboTa. MOIIHOCTb.

[IpocTtbie MeXaHWU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. [lpasuno
pasHosecus pviuaza. llpumenenue npasuna pasrnogecus pvluaza K 610Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MmoB. I[IpocTbie MeXaHU3MBbl B OBITY U
TEXHHKE.

Mexannueckas oHeprusa. Kumemuueckas U NOMEHYUANbHAA — IHEPUA.
lIpespawenue o0no2o 6uda mexanuueckou 3Hepeuu 8 Opy2ou. 3aKOH COXpPaHEHUS
SHEPIrUM B MEXAHUKE.

Hemoncmpayuu

1. IIprMepbl IPOCTBIX MEXAHU3MOB.
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3 4
@Dponmanvhvle 1a00pamopHvle’ padomvl u ONbIMbL

1. Omnpenenenre pabOTHI CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIKEHUU TeJa
10 TOPU3OHTAIIBHON TTOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM paBHOBECHS pbluara.

3. N3mepenue KIIA HaKJIOHHOU IIJIOCKOCTH (2.1eKkmponnan
oemoncmpauusi).

4. N3ydyeHne 3akOHa COXpaHEHUS] MEXaHMUYECKON SHEPruu (21eKmpoHHaA
oemoncmpauusi).
8 KUIACC

Pa3znea 6. TenJioBble siBJIeHUA

OcHoBHblE  NONOJCEHUSL  MONEKYIAPHO-KUHEMUYECKOU Mmeopuu  CMmpoeHuUs
sewecmea. Macca u pasmepvt amomos u monexyi. Onvimsi, NOOMEepHcOaArOUUe
OCHOBHbLE NOONHCEHUSL MONEKVISIPHO-KUHEMUYECKOL MeopUl.

Mopgenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN  BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. OdwvsicHeHue ceolcmea 2a3o8, HUOKocmel u
MBEPObIX MmeNl HA OCHOBE NOJNONCEHUU MOAEKVAAPHO-KUHEMUYECKOU mMeopuu.
CmauuBaHue u kanuiisipHole aeienus. Tennosoe pacuiupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobbl  usmeHeHusi  SHYMPEHHeU  JSHepIUl:
menjionepeoaia u cogsepuieHue pabomol. Buovl menionepedauu: menionposooHOCMy,
KOHBEKYUsl, U3TYUEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo sewecmea. Tennooomen u
menjogoe pasHosecue. Ypagnenue meniogozo obanauca.

Inasnenue u omeepoesanue KpUCMAaiIUYecKux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvrnas
menjoma  napooopazoéamus.  3A8UCUMOCbL  MeMnepamypvl — KUNeHusi  Om
ammocgepnozo oasnenusi. Baasxcnocms 6030yxa.

DHeprus TOIINBA. YoenbHas menioma c2opanus.

Hpunyunor pabomor mennosvix osucameneu. KIIJ] mennosoco osucamens.
Tennosvie dsucamenu u 3awuma oxkpyaicaroujeil cpeovt (MC).

3axon coxpanenus u npespaujenus 3Hepeuu ¢ meniogvlx npoyeccax (MC).

Hemoncmpayuu

1.  HaGmronenue OpOyHOBCKOTO JBUKEHHUS.

2. Habmronenue nuddysuu.

3.  HabGmroneHue sBIeHUN CMauynMBaHUs M KaMIISIPHBIX SBICHUI.

4.  HabGmroneHue TEmIOBOro pacIiupeHUs Tel.

5. HM3meHeHue naBieHus rasza npu U3MEHEHHHM 0O0bEMa W HArpeBaHUU WIU
OXJTaKICHHUH.

6.  IlpaBuiia u3mMepeHus TeMiepaTypsbl.

7. Buapl Tenonepenaun.

8. OxmaxieHne Mpy COBEPIICHUN PAOOTHI.
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9.  Harpesanue npu coBepiiieHnH paObOThl BHEIIHUMU CHUIIAMH.
10. CpaBHeHUE TEIUIOEMKOCTEN PA3IMYHbBIX BEILIECTB.

11. HaOmronenue KAIeHus.

12. HaGmromeHne mocTOSHCTBA TEMITepaTyphl IPH TUTABJICHHH.
13.  Mopaenu TEMIOBBIX ABUTATEIICH.

@Dponmanvhvle 1a60pamopHvle padonvl U ONbIN b

1. OnbITel IO OOHAPYXKEHUIO JEHCTBUSA CHJI MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpoOHHAA 0eMOHCMPAYUs).

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThl O HAOTIOJIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPJIBIX TEIL.

4. Ornpenenenue gaBiaeHUs BO3yXa B OalJIOHE MINPUIIA.

5. OnepITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUS.

6. HaGntonieHne m3MeHeHus BHYTPEHHEH 3HEpPruM Teja B pe3yJbTaTe
TEIUIONEPEaun U pabOThl BHEIIHUX CHJI.

7. HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEHIMBAHUM XOJOAHOW U
ropsiueu BOJBI.

8. HccenenoBanue npouecca UCHapeHHus.

0. Ornpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

10.  Onpeoenenue yoenvbHoli meniomol N1AGAEHUS IbOA.

Pazgen 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUSA

Inexmpuzayuss men. JIBa popa 3IEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsHKEHHBIX TEll.

DnekTpudeckoe moie. [lpunyun cynepnozuyuu 3j1eKmpudecKux nojeu (Ha
KauecmeeHHOM YPO8He).

Hocumenu snexmpuueckux 3apsaoos. InemeHmapHvii 31eKmpudecKuil 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUDJICKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsija.

DNEeKTpUYEeCKUd TOK. VYcnosusi cywecmeoanusi 21eKmpuyecKkoco mokda.
MCTOYHMKM TOCTOSTHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKull moK 6 HCUOKOCMAX U 2a3ax.

PaGota W MOIIHOCTH ANEKTPUYECKOTO TOKa. 3akon J[coyna—Jlenya.
Onexmpuueckue yenu u nompeoumenu I1eKMpU4ecKol OdHepeuu 8 Ovbimy.
Onektpuueckast uenb. Cuiia Toka. DnekTpudyeckoe HampsikeHue. ConpoTUBIEHUE
MPOBOJHUKA. YOenvHoe conpomusieHue seujecmea. 3akoH OMa JJisl ydacTKa IETH.
[TocnenoBarenbHOE U MapajlieIbHOE COEJWHEHHE MPOBOJHHUKOB. Kopomkoe
3aMbIKaHue.

[TocTosiHHBIE MarHUTHL. B3auMOAEUCTBUE TOCTOSIHHBIX MarHuToB. Mazcnumnoe
none. Macnumnoe none 3emnu u e2o 3nauenue 0 sHcuznu Ha 3emae. Onvim Ipcmeda.
Maenummnoe none anekmpuyeckozo moka. llpumenenue 31eKkmpomMacHumos 8 mexHuxe.
eticmeue macHumHo20 Nosi HA NPOBOOHUK C MOKOM. DNEeKmMpoosu2amersb
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nocmosinno2o moka. HMcnonvzosanue snekmpoogueameneil 8 MeXHU4ecKux ycm-
poucmeax u Ha mpaHcnopme.

Onvimor Dapaodes. Henenue snexkmpomacnumuon unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwl noIyUeHUs 21eKmMpUudecKol sHepeuu. INEKTPOCTAHIIUN
Ha BO300OHOBIIIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLHus TEN.

JIBa poja 3JIEKTPUYECKUX 3apsI0B M B3aUMOACHCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U AEUCTBUE HIIEKTPOCKOMA.

DnekTpocTaTuuecKas HHAYKIIHS.

3aKOH COXPaHEHHUSI STEKTPUUECKUX 3aPSII0B.

[IpoBOOHUKY U TUDIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JTUHUAM SJIEKTPUUECKOTO MOJIS.

M cTOYHUKY TOCTOSIHHOTO TOKA.

0. JIeHCTBUSA IEKTPUYECKOTO TOKA.

10. DnexkTpuyecKui TOK B KHUJKOCTH.

11. T'a3oBbI pa3psm.

12. H3mepeHune Cuibl TOKa aMIIEPMETPOM.

13.  H3MepeHue 3JIEKTpUUYECKOr0 HAIIPSKEHUS BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONpOTHUBJICHUM.

15. BizaumoneicTBU€E MOCTOSHHBIX MArHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH pa3IeCHUs MOJIOCOB MarHUTA.

17.  MoaennupoBaHue MarHUTHBIX MOJIEW TOCTOSHHBIX MAarHUTOB.

18.  OmeIT Opcrena.

19. MarnuTtHOe nose ToKa. DNEKTPOMAarHur.

20. JleficTBME MarHUTHOTO IOJsl HA IPOBOJIHHUK C TOKOM.

21.  DneKTpoABUTaTENb MOCTOSHHOTO TOKA.

22.  HccnenoBaHue sBICHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

23.  Omnbitel Papajes.

24. 3aBHCHMOCTb HAIIPABJICHUS MHAYKIIMOHHOTO TOKAa OT YCJIIOBHH €ro
BO3HUKHOBEHUSI.

25.  DIeKTporeHepaTrop NOCTOSHHOTO TOKA.

@ponmanvhvle 1a00pamopHvle padOMbL U ONBIM b

PN BE DD =

1. OnpITel MO HAOMIONCHUIO DJJICKTPU3AIMU Tel WHAYKIMEH U TpH
CONIPUKOCHOBEHUH.

2. HccnenoBanne HAEUCTBUS JJIEKTPUYECKOTO TOJS HA MPOBOJHUKUA U
JTUJICKTPUKH.

3. COopka u nmpoBepka pabOThI IEKTPUUECKOM 11NN MTOCTOSTHHOTO TOKA.

4. N3mepeHue u peryampoBaHue CUIIBI TOKA.

5. N3mepeHue u peryaupoBaHre HAMPSHKCHUS.

6. Hccnedosanue 3agucumocmu cuibl mokd, uoyuje2o 4epes pe3ucmop, om

conpomuesieHus pesucmopa u HanpAsCEeHUs Ha pesucnope.
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7. Onvimeul, oemoHcmpupylowue  3a8UCUMOCTb NEKMPUUECKO20
COnpomuenenuss NpoGOOHUKA Om €20 OJUHbL, NIOWAOU HONEPEeyHO20 Ce4YeHUsl U
mMamepuana.

8. llposeprxa npasuna cnodiceHus HanpsadCeHuul Npu Nocied08amelbHOM
COeOUHeHUU 08X Pe3UCTOPO8.

9. IIposepxa npasuna 015 cunbl MoKa Npu NAPALIETbHOM COeOUHEeHUU
pe3ucmopos.

10.  Ompenenenne pabOTHI MEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHne MOIIHOCTH BJIEKTPUYECKOTO TOKA, BBIACISAEMOW Ha
pe3ucrope.

12.  MHccnenoBanue 3aBUCHUMOCTH CUJIBI TOKA, UAYIIETO YEpPe3 JAMIIOUYKY, OT
HaIpsDKECHUS Ha HE.

13. HccnenoBaHne MarHUTHOTO B3aNMOJICUCTBHUS MMOCTOSHHBIX MAarHUTOB.

14. WN3ydyeHume MarHUTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MpPH  HX
00BEMHEHUY U pa3/ICICHUN.

15. HccrnenoBaHue ACHCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

16. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aWMOJICUCTBUS
KAaTYIIKHA ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HAIlPaBJIEHUS TOKA B KaTYIIKE.

17. HN3ydeHue IeMCTBUA MATHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

18.  U3yyenue pabomwi snekmpoosucamets.

19.  H3mepenne KII/ 351€eKTpOABUTraTENIbHON YCTAHOBKH.

20. OmnbITEl N0 UCCIAEAOBAHUIO SIBIICHHUS AJIEKTPOMArHUTHON WHIYKIIHMH:
UCCIIEOBAaHUE U3MEHEHUI 3HAYCHUS M HAIIPABJICHUSI HHAYKIIMOHHOTO TOKA.

9 KITIACC

Paznen 8. MexaHn4veckue siBJeHUsI

Mexannueckoe nBwxkeHue. MarepuanpbHas Touka. (Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUsS. PaBHOMEpHOE MNPSIMOIUMHENHOE
nBwxeHue. Hepasnomepnoe npsamonuneinoe osudicenue. CpenHsis u MeHO8eHHAs
CKOpOCHb mena npu HepasHOMEPHOM OBUNCEHUU.

VYckopenue. PaenoyckopenHoe npamonunelinoe osudcenue. (CBOOOIHOE
naneuue. Onvimel [ anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumenvroe ycKkopenue.

[Tepseiit 3akoH Hprorona. Bropoii 3akon Herorona. Tpetuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cui.

Cuna ynpyeocmu. 3axon I’ yka. Cuna mpeHus: cuia mpeHus CKOJbAICEeHUs, CULd
MpeHUs NOKosl, Opyeue 8U0bl MPeHUsl.

Cuia TSOKECTU W 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOPEHHE CBOOOIHOTO
nageHus. /euscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepualibHOW TOYKU. Ab6conmomno meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHou ocbio epawerusi. MOMeHT cuibl. [lenmp msocecmu.
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Nmmnynee Tena. HMzmenenue umnyavca. Mmnyavc cunvl. 3aKOH COXpaHEHUS
nmnyibca. PeaktuBnoe asuxenue (MC).

MexaHu4deckast paboTa 1 MOIIHOCTh. PaboTa CHIT TSDKECTH, ynpy2ocmu, mpeHus..
Ceszb  ouepeuu u pabomoei. IloTeHIMANBHAS DSHEPrUs TeEla, IOTHATOTO Haj
IOBEPXHOCTBIO 3eMIU. [lomenyuanvhas snepeus cocamou npyxcunvl. KHHeTHUCeCKas
sHeprusi. Teopema o Kunemuueckou dSHepeuu. 3aKOH COXPAaHEHHUS MEXaHWYECKOM
SHEPTHH.

Hemoncmpayuu

1. Habmro1eHue MexaHM4eCKOro IBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEN
OTCYETA.

2. CpaBHeHHE TyT€l M TPACKTOPHM JBHUKEHHS OJHOIO W TOrO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

3. N3mepenne CKOPOCTH U yCKOPEHMSI IPSIMOJIMHENHOTO JIBUYKECHHS.

4. Hccnenoanne npu3HaKkoB PpaBHOYCKOPEHHOTO JIBUKECHUS.

5. HaOnronenue nBux’eHuUs Telia 1o OKPY>KHOCTH.

6. Habnrogenne MeXaHMYECKUX SBJICHHM, NPOUCXOJSALIIMX B CHCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7.  3aBHCHUMOCTb YCKOPEHHS TElIa OT MAacChl Teja U JECHCTBYIOIIEH HAa HEro
CHUJIBL.

8. HaGnronenue paBeHCcTBa CHII ITPU B3aUMOJEHCTBUU TEN.

0. N3meHeHue Beca Tea Ipu yCKOPEHHOM JIBUKEHHH.

10. Ilepenmaua uMmiyibca Ipu B3aUMOAECHCTBHUU TEIL.

11. TlpeoOpa3oBaHusi SHEPTUU NIPU B3AaUMOJCHCTBUU TEJL.

12. CoxpaHeHue UMIYJIbCa IMPU HEYIIPYTrOM B3aUMO/ICHCTBUU.

13.  CoxpaneHue uMIyJbca mpu a0COTIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaOmroneHue peakTUBHOTO JABUKEHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTUU MPU CBOOOHOM IMaICHUU.

16. CoxpaHeHHEe MEXaHUYECKOW DOHEPruuM TIpU JABWKCHUM Tella O]
JNEUCTBUEM IIPYKHUHBIL.

DponmanvHuvle 1a60pamopHsie pabomvl U ONbIMbL

1. Koncmpyuposanue mpaxma 015 pazeona u oanbHeuue20 pagHoMepHO20
OBUINCEHUS ULAPUKA UTIU MENEHCKU.

2. OrnpeneneHue CpeHeM CKOPOCTH CKOJIBKEHHUSI OpycKa WM JABUXKCHHS
IIapuKa M0 HAKJIOHHOW TIOCKOCTH.

3. Ornpenenenue yCKOpeHHs Teaa MpU PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM TIOCKOCTH.

4.  HccnemoBaHue 3aBHCHMOCTH TyTH OT BPEMEHU NMPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

5.  HccrnemoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUSI.

6. Omnpenenenre kodhpuIrieHTa TPEHUS CKOTBKCHHUS.

7. Onpenenenne KECTKOCTH NPY>KUHBI.
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8. Omnpenenenre padOTHI CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIKEHUU TeJa
M0 TOPU3OHTAIBHOM MMOBEPXHOCTH.

9.  Omnpenenenne pabOTBl CHUIBI YNPYrocTH NpU MHOABEME TIpy3a
C UCTIOJIb30BaHUEM HETIOABHYKHOTO U TOABHXKHOTO OJIOKOB.

10. M3yuyeHwue 3aKOHA COXPAHEHUS YHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI

KonebarenbHoe npmxenre. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUI: MEpPHO/,
qacToTa, aMIuiuTyna. Mamemamuyeckuii u npysicunHoii masmuuxu. Ilpespawenue
9HepeuU Npu Ko1edamenrbHOM 0BUNICEHUU.

3aryxaromue Konebanus. BeiHyknennbie konedanus. Pesonanc.

Mexanudeckue BoJHBL. CBONCTBA MEXaHWYECKUX BOJH. [IpodonvHble u
nonepeunvle 0aHbL. JIUHA 80HbI U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuueckue gonHvl (MC).

3ByK. I pomxocms 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u
VIbMPA36YK.

Hemoncmpayuu

1. HaGnronenue xosiebanuit T Moj JIEHCTBUEM CHIIBI TSDKECTU U CHUJIIBI
yIPYTOCTH.

2.  HaOmonenue konebaHuil rpy3a HA HUTH U Ha TIPYKHUHE.

3. HabGnronenue BRIHY ) ACHHBIX KOJI€OaHUI U pe30HaHCA.

4. PacnipocTpaneHnue mpo10JIbHBIX U TOTIEPEYHBIX BOJIH.

5. HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30OHAHC.

DponmanvHole 1a60pamopHsie pabomvl U ONbIMbL

1. OnpeneneHue YacToThl M Mepuoja KoJieOaHWM MaTeMaTH4eCKOIo
MasTHUKA.

2. Omnpenenenre 4acTOThl M MEpUOAA KOJEOaHU MPYKMHHOTO MasiTHUKA
(21eKmpoHHaa 0emoncmpayus).

3. WccnenoBanue 3aBUCUMOCTH MepHO/1a KOIeOaHU OIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. UccnenoBanne 3aBUCUMOCTH  Mepuofa  KoJieOaHUW  MPY>KHMHHOTO
MasITHUKA OT MACChI Tpy3a (271eKmpPOHHAA 0EMOHCMPAUUSL).

5. [IpoBepka HE3aBUCUMOCTH TIEpHOIa KOJIeOAHU TPY3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TIepuojaa  KoJieOaHU
MPY>KMHHOTO MasTHUKA OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. N3mepeHne  ycKOpeHHMsT  CBOOOJHOrO  MaaACHUS  (2J1eKmpoHHas
Joemoncmpauus).

Paznea 10. DiiekTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMAarHuTHOE  TOJIe.  ODJIEKTpOMarHuTHele  BOdHBL.  (Ceoticmea
anekmpomazHumuslx 60aH. ILllkana o2nekmpomacnumuolx 6oaH. Hcnonv3osanue
INEKMPOMASHUMHBIX 80JIH OIS COMOBOU CEA3U.
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OnexTpomarHuTHas npupoaa ceera. CKopocTh cBeTa. BoigHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu

1. CBOICTBA AEKTPOMATHUTHBIX BOJIH.

2. BonHoBEIE cBOMCTBaA CBETA.

Dponmansuvie naopamopnvie’ padomst u onvimui’

1. N3yueHne CBOWCTB HJIEKTPOMArHUTHBIX BOJH C TOMOIIBIO

MOOMJIBHOTO TeedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JIydeBas Mojienb cBera. MicTouHuku cBeta. [Ipsamonuneinoe pacnpocmpaneHue
ceema. 3ammenus Coanya u Jlynor. OTpaxkeHue cera. [lnockoe 3epkano. 3aKoH
ompasicenusi ceema.

[Ipenomnenue cBera. 3aKOH TMpenoOMIEHUs cBeTa. [lonnoe 6HympeHHee
ompadicenue ceema. Hcnonvzoganue NOAHO20 6HYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8eMmoB8oOaXx.

Jlunza. Xon onyueir B JnuH3e. Omnmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocms u
O0AIbHO30PKOCHb.

Paznoowcenue 6enoco ceema 6 cnexkmp. Onwvimvi Hviomona. Cnoowcenue
CNEeKmMpanbHbIX YEEMO8.

Hemoncmpauuu
[IpsiMmonuHEHOE pacTpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyuenne n3006pakeHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xox mydeid B COOMpAroIIe TUH3e.

XO0J1 Ty4el B pacCeUBArOLIEH JIUH3E.

[Toy4yenue n300paXkeHni ¢ MTOMOIIIBIO JTHH3.

9. [Tpunuun aeiictBus ¢poToarnmnapara, MUKPOCKONA U TEJIECKOIA.
10. Mogens riaaza.

11. Paznoxenue 6€y10ro CBETa B CIIEKTP.

12.  Ilomyuenwue Oe0ro CBeTa MpU CI0KEHUU CBETA PA3HBIX I[BETOB.
Dponmanvhule 1adopamopHvle padomuvl U ONbIN b

XA B W=

1. HccnenoBanue 3aBUCMMOCTH yTjla OTPAXXEHUSI CBETOBOTO JIyda OT YIJia
MaJICHUS.

2. N3yuenune xapakTeprucTuK n300paKeHus MpeIMeTa B MIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCUMOCTH YTJIa IPEJIOMIICHHUSI CBETOBOTO JTy4a OT yTia
naZieHusl Ha TPAHULE «BO3AYX—CTEKIIO.

4. [Tonyuenue nzo6pakeHU ¢ TOMOIIBIO COOMpAIOIIEH JTUH3HI.

5. Onpenenenue OKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOUparonieit

JIUH3BI (21eKMPOHHASA 0eMOHCMPAYUSL).
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6. OnpITel O Pa3lOKEHUIO 0eJoro CcBeTa B CIEKTP (2/1eKmpoHHAA
demoncmpauusi).

7. OnbITHl 110 BOCOPUSTUIO 1IBETA MPEIMETOB IPU UX HAOIIOJACHUU UYepes
IIBETOBBIC (PHITHTPHI.

Pa3gen 12. KBanToBble IBJICHUSA

Onvimovr Pezepghopoa w mnaHetapHas Mojaenb atroma. Mogenb atoma bopa.
Hcnyckanue u nocnowernue ceema amomom. Keanmut.

PagnoaktuBHOCTE. Anbpa-, 6ema- u camma-uznyyenus. CTpoeHUE aTOMHOTO
anpa. Hyknonnas modens amomuoeo sopa. Mzomonwl. Paduoakxmueénsie npespaujerus.
Ilepuoo nonypacnaoa amomHwix soep.

AnepHbie peakiuu. 3aKOHBI COXpPAHEHHWsS 3apsSJO0BOTO W MacCCOBOTO YHCEN.
Peaxyuu cunmesa u denenus si0ep. Ucmounuxu snepeuu Coanya u 3630 (MC).

Anepnas »HepreTuka. Jleucmeus paouoOaKmMuHuIX U3NYUEHULU HA JHCUBbLLE
opeanuzmol (MC).

Hemoncmpayuu

1. CnexTpbl U3Ty4eHUS U TOTIIOIMICHUSI.

2. CnexTphl pa3aIn4HbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habnronenue TpekoB B kamepe BuiibcoHa.

5. PaboTa cuérurka HOHU3UPYIOMIHNX U3ITyYSHHM.

6. Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U MPOAYKTOB.

@ponmanvhvle 1a00pamopHvle padOM vl U ONBIM b

1. HccnegoBanue TPEeKOB: U3MEPEHUE DPHEPTUU YaCTHIIbI 110 TOPMO3HOMY
nyTu (1o ¢poTorpadusim) (2.1eKmpoHHAA OEMOHCMPAYUL).

2. N3mepenne paaroakTUBHOTO (OHA (2J1eKMPOHHAA 0eMOHCHPAUU).

IHoBTOpHUTEIBLHO-00001AKO NI MOAYJIb

[ToBTOpHUTENHEHO-00001AI0IINI MOAYb IIPEIHA3HAYEH AJI CUCTEMaTU3aluu U
00001IEeHHS TPEAMETHOTO COJEPKAHUS U OIbITA JEATEIBHOCTH, TPUOOPETEHHOTO MPU
U3YYEHUH BCEro Kypca (QU3HKH.

[Ipy m3ydeHUM AAHHOTO MOJIYJSI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS ITOCTHKEHUE MPEIMETHBIX U
METaIpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTATOB 00YUEHUS, POPMUPYETCS €CTECTBEHHO-
Hay4yHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOAOB UCCIIEIOBAHUS ABICHUM TPUPOIbI
U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBACHATH (DU3UYECKUE SIBICHUS, MPUMEHSsA
NOJIyYCHHbIC 3HaHWs, pellaTth 3aJadyd, B TOM UHCIE KAueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AESITEILHOCTHBIN XapaKTep TaHHOIO pa3jielia pealu3yeTcs 3a
CY€T TOTO, YTO y4YalIUECs BBINOJIHAIOT 3aJaHusl, B KOTOPBIX UM IIpeajiaraeTcs:

" Ha OCHOBE TMOJYYEHHBIX 3HAaHUH pACIO3HABaTb W HAYYHO OOBACHATH
buznyecKue sIBICHUS B OKPY>KaIOIIel MPUPOJIEe U MOBCETHEBHON KU3HU;
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" HCIIOJIB30BaTh IOJT PYKOBOJCTBOM II€Jarora Hay4HbIC METOJbI MCCIICIOBAHMSI
(buU3HYECKUX SBJICHHIA, B TOM 4YHCIIC JUIS MPOBEPKH THUIIOTE3 W TOJyUCHUS
TEOPETUYECKHX BHIBOJIOB,;

" OOBSICHATH C OINMOPON Ha JMIAKTUYECKUH MaTepuan Mociie OOCYXICHHS C
IIeIaroroM HayYHbIE OCHOBBI HamOOJIee BaXKHBIX JOCTHXKCHHUH COBPEMEHHBIX
TEXHOJOTHHA, HAImpuUMep, IPAKTUYCCKOIO0  HWCIOJb30BaHUS  Pa3IMIHBIX
VCTOYHUKOB SHEPIrUU HAa OCHOBE 3aKOHA IPEBPALICHUS W COXPAHCHUS BCEX
U3BECTHBIX BUOB SHEPTHUHU.

Kaxnas u3 TeM JaHHOTO pa3zesa BKI0YaeT SKCIIEPUMEHTATLHOE HCCIICIOBAHNE
0000IIAOIIET0 XapakTepa Ha YCMOTPEHHE Iejarora W MmpHu ero momomnu. Pasmen
3aBepliaeTcs MPOBEACHUEM TUArHOCTHYECKOW U OIICHOYHOW paboThl 3a KypC
OCHOBHOM IITKOJTBI.

IIpyMepHBbIEe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHUAJIbI

[IpoBeneHne OLEHKU JOCTHXKEHUN IUJIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
y4eOHOTO MpeaMeTa MPoBOAUTCS B GOpME TEKYIIETO U pyOeKHOT0 KOHTPOJISL B BHUJIE
KOHTPOJBHBIX PaboT.

7 kJ1acc

Konmponvnasa paboma Ne 1 no teme «llepBoHadanbHble CBEJICHUS O CTPOCHUH
BEILIECTBAY

Konmponvnasa paboma Ne 2 o teme «Macca, IIIOTHOCTh, 00BEM.

Konmponvnas paboma Ne 3 o teme « CUiibl B IPUPOJIEH.

Konmponvnasa paboma Ne 4 o reme «JlaBineHue».

Hmoeosas nposepounas paboma.

8 kiace

Bxoownas nposepounas paboma.

Kommponvnasa paboma Ne 2 o teme «TemnoBblie IBICHUSY.

Konmponvnasa paboma Ne 3 no TeMe «ArperaTHble COCTOSIHHSI BEILIECTBAY.

Konmponvnaa paboma Ne 4 no teme «OnekTpudeckuii Tok. Hampsoxenuey,
«Conportusnenne. CoeIMHEHNE TTPOBOTHUKOBY.

Konmponvnasa paboma Ne 5 no teme «Pabota U MOITHOCTh DJIEKTPUUYECKOTO
TOKay, «3akoH Jxoyins —JIenuay.

HUmoeosas npoeepounas paboma

9 kaace

Bxoounas nposepounas paboma.

Konmponvnasa paboma Nel no teme «3aKOHbBI JABUXKEHUS U B3aUMOJICHCTBUS
TE.

Konmponvnas paboma Ne 2 no teme «MexaHHUeCKHE KOJICOAHHS U BOJTHBIY.

Konmponvnas paboma Ne 3 o Teme « INEKTPUUESCKUE M MATHUTHBIE SIBIICHUS.

Konmponvnaa paboma Ne 4 o teme «CTpoeHre aTOMa ¥ aTOMHOTO SIJIpay H
«Ctpoenue u sBosironus BeeneHHom.

Hmoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O [TIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbTaThl ocBoeHus oOydaromumucs ¢ 3IIP yueGHoro mpeamera
«Du3nKay MOJDKHBI COBMAJATh C PE3yJIbTaTaMU MPUMEPHON pabouell MmporpamMmbl
OCHOBHOTO 00111er0 00pa3oBaHUsl.

Haubomee 3HAUNMBIMH SIBIISTIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K 00yUEHHUIO U LIeJICHANPaBICHHON TTO3HABATEILHOM A TEIbHOCTH;

YCTaHOBKAa HAa OCMBICIICHUE JIMYHOTO OMbITa, HAOIMIOJACHUN 3a (HU3NUECKUMU
HKCIIEPUMEHTAMU;

YCTaHOBKA HAa OCMBICIICHHE PE3yJIbTaTOB HAOJMIOACHUM 3a IPUPOJHBIMU U
TE€XHOT'€HHBIMHU SIBIICHUSAMH C MO3ULUNA (PU3NUECKUX 3aKOHOB;

CHOCOOHOCTh OLIEHHMBAaTh MPOUCXOMASIINE HU3MEHEHUS M MX IOCIEACTBUS,
(opMyIUpOBATH U OLIEHUBATH PUCKU, (POPMUPOBATH OMBIT;

NOBBIUICHHUE YPOBHSI CBOEW  KOMIIETEHTHOCTH 4Y€pe3  MPaKTUYECKYIO
JEeSATENBHOCTD (IIPU COBMECTHOM BBITIOJTHEHHUH JJAOOPATOPHBIX MPAKTHYECKUX PadoT);

YMEHHE pa3jinuarh y4eOHbIC CUTyalluu, B KOTOpbIX ydariuiica ¢ 3I1P moxer
NEUCTBOBAaTh CAMOCTOSITENIBHO, W CHUTyallud, TI/€ CIEIYyeT BOCIOJb30BaThCs
CIPaBOYHON MH(POPMAINEH U APYTUMHU BCIIOMOTaTeIbHBIMU CPEJICTBAMMU;

CHIOCOOHOCTh MPUHMMATh pELICHHE B JKU3HEHHOM CHUTyallud Ha OCHOBE
IepeHoca IMOJIyYEHHBIX B Xo0/€ OOyueHus (PU3NYECKUX 3HAHUH B aKTyalbHYIO
CUTYalLHUIO;

CIIOCOOHOCTh ~ COOJIOJIaTh B TOBCEAHEBHOW JKM3HU TpaBWja JIMYHOMN
0€30MacHOCTH Ha OCHOBE IOHMMaHUs (U3MYECKUX SIBICHUW W 3HAHUS 3aKOHOB
busuky;

YMEHUE KPUTUYECKH OLIEHMBATh MOJYYEHHYIO OT coOecelHnKa MH(OpMaIHIo,
COOTHOCS €€ CO 3HaHUEM (PU3HUECKUX 3aKOHOB;

CIIOCOOHOCTH TepesiaTh CBOM COOOPaKEHUsI, YMO3AKIIIOUEHUS TaK, YTOObI ObITh
MOHSITBIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TOBEACHHSI OOYYaIOIIErocss ¢ TOYKH 3pPEHUS OMACHOCTH WU
0€30IMacHOCTH JIJIsl ce0s1 WK JJIsl OKPYIKAIOIIUX;

yBa)X€HHE K TPYAY U pe3ysibTaTaM TPYyI0BOMl e TEIbHOCTH;

yrayOjeHue MpeacTaBICHUH O 1EJOCTHOW KapTMHE MHpa Ha OCHOBE
IpUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH M MPAKTUIECKUX YMECHHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu YUeOHbIMU NO3ZHABAM EJIbHBIMU OCUCH GUAMU:

BBISIBJISIT IPUYHUHBI U CJEJCTBUS MPOCTHIX (PU3UUECKUX SBJICHUMH;

onpenenarh (U3NYeCKue MOHITHS, CO3/1aBaTh 000OIIEHUS, YCTaHABINBATh
aHAJIOTUH, KJIacCU(PHUIIMPOBATH, CAMOCTOSATEIHLHO BBHIOMPATh OCHOBAHMS U KPUTEPUU

22



TUTSI KJTacCU(DUKAIN, KCTIONB3YS CIIPABOYHYIO HH(POPMAIIHIO U OTIUPASICh HA alITOPUTM
y4eOHBIX ICHCTBUIA;

YCTAaHABJIMBAaTh IPUYUHHO-CIEACTBEHHbIC CBSI3H, CTPOUTH JIOTUYECKOE
paccykJieHrue, yMo3aKiatoueHue (MHAYKTUBHOE, IEyKTUBHOE, 110 aHAJIOTUH) U JIeJIaTh
BBIBO/JIbI I0]T PYKOBOJACTBOM I1€/1arora;

UCKATh WIA OTOMpPaTh MH(POPMALMIO WM JTaHHBIE W3 UCTOYHUKOB C YYETOM
PeIoKeHHON yueOHOM 3a7]aun U 3aJIaHHbIX KPUTEPHUEB.

CO3/1aBaTh, IPUMEHSTH U MPE0OPa30BbIBATH 3HAKU Y CUMBOJIbI, MOJIETU U CXEMBbI
JUTSI perieHus1 yaeOHBIX 1 TTO3HABATEIbHBIX 3a/1a4;

C IOMOIIIBIO TIE€JIarora Uik CaMOCTOSITEILHO MPOBOJIUTH OIBIT, HECIOKHBIN
AKCIIEPUMEHT T10 YCTAHOBJICHUIO OCOOCHHOCTEHN (hM3HUECKOTO OOHEKTA WM SIBJICHUS;

npeoOpa3oBbIBaTh MH(POPMAITHIO U3 OJTHOTO BHIAa B IPYro#l (TaOIUIly B TEKCT U
mp.);

YCTaHABJIMBATh B3aMMOCBSI3b (DM3UYECKUX SBJICHUN M MPOILIECCOB, UCIOJIb3Ys
ITOPUTM YUEOHBIX JICHCTBHIA.

Osnaoenue YHU8epcanbHblMu yueoOHbIMU KOMMYHUKAMUGHHIMU
delicmeuamu:

OCO3HAaHHO HCIIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajayeil
KOMMYHUKAIIMH ISl BBIPAKEHUS CBOMX MBICIIEH M TOTPEOHOCTEH JJI TUIAHUPOBAHUS
CBOECH JICSITEIBLHOCTHU;

OpPraHU30BBIBaTh yUeOHOE B3aMO/ICUCTBHE B rpyIine (ONpeaesiTh 001Iure e,
pacnpenesnsaTh poju, I0rOBapyuBaThCs APYT C APYTOM U T. 1I.).

1[eJICHANPABJICHHO UCII0JIb30BaTh MH()OPMAIIMOHHO-KOMMYHHUKATHBHbBIC
TEXHOJIOTUH, HEOOXOAUMBIE JJIsl PELICHUs] YYEOHBIX M MPAKTUYECKUX (DU3UYECKUX
3aj1ad,

OpraHU30BBIBATh Y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO NIESTECIHHOCThH C
YUUTENIEM U CBEPCTHUKAMHU B MPOIECCE 3aHATUMN (PU3UKOH.

Oesniadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

MOHUMATh I[EJIM €CTECTBEHHOHAYYHOTO OOYy4eHUs, CTaBUTh U (pOpMyIHpOBaTh
JUTs ce0st HOBBIE 3a71a4M B yueOe U MO3HABATEIbHON e TEIbHOCTH;

oOHapy>kuBaTh W (QPOPMYJIHPOBATH YUYEOHYIO TPOOJIEMY, OINPEACNITh IEhb
y4eOHOM eI TEeIbHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMOIIBIO YUYUTENsl TUIAHUPOBATh MYTH JTOCTHXKECHUS
nenaed B (U3UYECKUX DKCIEPUMEHTaX, B TOM YHUCJE albTEepPHATUBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosee 3¢ (PEeKTUBHBIE CIIOCOOBI PEIICHUST YUEOHBIX M MO3HABATEIbHBIX
3aj1ad;

COOTHOCUTH CBOM MPAKTUYECKHUE ACHCTBUS C IJIAHUPYEMBIMU pe3yJbTaTaMu,
OCYILIECTBIISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE TOCTHKECHUS Pe3ybTaTa,
OTIpEeNEeNATh CIIOCOObI EHCTBHIA B paMKaxX MPEIIOKEHHBIX YCIOBHM U TpeOOBaHUA,
KOPPEKTUPOBATh CBOU JACHUCTBUS B COOTBETCTBUM C U3MEHSIOILICUCS CUTYAIUEN;

MPaBUIBHOCTh  BBIIOJHEHHUS  DKCIEPUMEHTAIBHOW  ydeOHOW  3ajaud,
cOOCTBEHHBIC BOBMOYKHOCTH €€ PEIICHUS;

BJIaJICHUE OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, MPUHATUS PEUICHUN U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUE€OHOU ¥ MO3HABATEIHHON JCATEIHHOCTH;
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J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IPU PELICHUH Yy4EOHOM
3a/1a4y;

OCO3HABaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

IHPEAMETHBIE PE3YJIBTATDBI

TpeOoBaHnusi K MpeAMETHBIM Pe3yIbTATAM OCBOCHHMS Y4eOHOI0 MmpeaMeTa
«Du3uKa», pacnpeaeJeHHbIe 110 roAaM 00y4eHus

PesynpTaTel o romam (HOpMYTUPYIOTCS IO TPHUHIUIY JA00aBICHUS HOBBIX
PE3YNBTATOB OT roAa K ToAY (pe3yabTaThl 04€PEIHOrO I0J1a 0 YMOTYAHHUIO BKIIOYAOT
pe3yNbTaThl MPEABIAYILNX JIET).

7 KIIACC
[IpeameTHble  pe3ynabTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIOITUXCS YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHATHAX W ONEPUPOBATh MMH Ha 0a30BOM YypPOBHE:
bu3nUecKue W XUMHYECKUE SIBJICHUS, HAOIIOJCHHWE, SKCIEPUMEHT, MOJIEb,
TUIN0TE3a; CAWHHIBI (U3WYECKUX BEIWYWH; aTOM, MOJICKYJa, arperaTHbhIe
COCTOSIHUS BeliecTBa (TBEPAOE, MKUIKOE, TIa3000pa3HOE); MEXaHUYECKOe
JBIKEHUE (PaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE), TpaeKTOpus,
paBHOJICHCTBYIOMAsA CHI, iepopmartus (yrnpyras, Ii1acTU4ecKas), HeBECOMOCTb,
COOOMIAIOIITUECS COCY/IBI, C OTIOPOM HA JUAAKTUYCCKUN MaTepua

— pazmuuath saBieHus (Auddys3us; TEMIOBOE JIBMIKEHHWE 4YACTHUI[ BEIECTBA;
paBHOMEpPHOE  JBHKCHHUE; HEPAaBHOMEPHOE  JIBIDKCHWC, WHEPITHS;
B3aMMOJICUCTBUE TEN; pagHogecue meEPObIX mel C 3AKPEnIEHHOU OCblo
epawjenus; Tepenada IaBlIeHUsS TBEPABIMUA TEIaMH, XUIAKOCTIMU M Ta3aMH,
aTMocdepHOe JaBiieHNE; TUTaBaHUE TEJT; MPEBPAICHUS MEXaHUUECKOU DHEPTHH)
M0 ONWCAaHWIO WX XapaKTepHbIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3WYECKOoe SABJICHUE, MOCIEe MPEIBAPUTEIHLHOTO
00CYXJIEHHUsI C TIEAarorom;

— pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3UYECKUX SIBJICHUI B OKPYXKAIOIEM
MUpE, B TOM 4Hclie (U3UYECKUE SIBJICHUS B MPHUPOJE: MPUMEPHI ABUKECHUS C
Pa3IMYHBIMU CKOPOCTSIMM B JKMBOM M HEXUBOW MPUPOJE; ACUCTBUE CHIIBI
TPEHUSI B MPHUPOJIC U TEXHUKE; BIUSHHE aTMOCHEPHOTO NaBIICHUS HA KHUBOU
OpraHu3M; IUIaBaHWE PHIO; pbIYard B TeJie YEJIOBEKA; MPH 3TOM IEPEBOIMTH
NPAKTHYCCKYI0  3a7ady B Y4eOHYIO,  BBIICIATH  CYIICCTBCHHBIC
CBOMCTBA/TIPU3HAKN (PU3UIECCKUX SIBJICHUI C IIOMOIIBIO TIEearora;

— OIMCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (U3UYCCKUE SBJICHUS, HCIOIB3YS
¢usndeckue BeMMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsi, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC Tena, Cuja
TpeHUs, aBiieHue (TBEPAOTO Teja, KUIKOCTH, ra3a), BHITAIKUBAOIIAS CUJIA,
MEXaHH4YecKass padoTa, MOITHOCTD, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3 HUITUEHT
MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUYECKAs U TIOTCHIIMAIIbHAS YHEPTHS) C
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OMOpO Ha CXeMy; TP ONHWCAHWHM PACKPHIBATh (PU3UUYECKHA CMBICT
MCIIOJIB3yEMbIX BEJIMYMH, MX 0003HAYCHHS M CAMHUIIBI (PU3NIECKUX BEITUYMH,
Haxooums Gopmynvl, ces3vl8arOUiue OaAHHYI0 UIULECKYIO 8EUHUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU U3VUEHHBIX 3ABUCUMOCTMEL  (DUIUYECKUX
geuyUH C ONIOPOM Ha TUJIAKTUYECKUI MaTepual;

XapaKTepHu30BaTh CBOMCTBA Tell, (PU3NYECKUE SIBJICHUS U MIPOLIECCHI, UCIIONIb3YSI
MpaBUJIa CIOXKEHUS CUII (BIIOJb OJHOU MpsAMOW), 3axon I'yka, 3akon Ilackans,
3axkon Apxumeoa, npasuno pasnosecus pviuaza (06J10Ka), «3010moe NPasuio»
MexanuKuy, 3aKOH COXPAaHEHHsS MEXAHMYECKOW 3HEpruu; NpH 3TOM J1aBaTh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHa M 3ANUCHIBAMb €20 MAameMamuyecKoe
8bIPAdCEHUE NOO PYKOBOOCMBOM nedazo2d ¢ 00CyHcoeHuem niana pabomoi,
OOBSCHATH (PU3UYECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE U
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Mpy MOMOIIH
nejarora BBISIBJISTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3
1—2 5oruyecKkux IaroB ¢ ONOPON Ha 1—2 W3y4YEHHBIX CBOMCTBA (DU3UUECKUX
ABIICHUH, PU3NIECKIX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmarh TUIIOBBIE PAac4YETHBIE 3aJayd B |JEMCTBHE C ONOPOM HA aJIrOpPUTM,
MIPEABAPUTEIILHO PAa300paHHBI COBMECTHO C MEAArOroM, UCIIOJIb3Ys 3aKOHbI U
(dbopMyIIbl, CBSI3bIBaAIOINIME (DU3UUECKUE BETMYMHBI: HA OCHOBE aHAIN3a yCIIOBUS
3aJlayy 3aMKChIBATh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEINYUHBI B
dbopMynbl U NPOBOAUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC JIAaHHBIE,
HEOOXOIUMBIE VISl PEIICHUS 3aJ]lay, OLICHUBATh PEATUCTUYHOCTh MOTYYEHHOM
(bU3UYECKON BEIIMUUHBL;

pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEITUTH MPU MOMOIIH (PU3UIECKUX
METO/IOB IOCJ€E MPEABAPUTENBHOIO OOCYXKIEHUSI C MEeAaroroM; Mpu MOMOIIH
neJarora B ONMMCAHUM UCCJIEIOBAHUS BBIICIATH IPOBEPSEMOE MPEAIOI0KEHUE
(rumotesy), C OMOpPOM Ha JUAAKTHUECKHA MaTepual pasiudarth U
WHTEPIPETHPOBAThH MOIYYCHHBIH PE3yJbTaT, HAXOIUTh MOCIE OOCYXKICHUS C
nearoroM OmuOKHM B XOJE OIbITa, /IeJaTh BBIBOJIBI T10 €r0 PE3yJIbTaTaM;

YMETh HAXOJUTh C WCIIOJBH30BaHWEM HU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOIIOJCHUIO (PU3UUECKUX SBJICHUM WU (PU3NYECKUX CBOMCTB TEI:
dbopMynHpoBaTh TPOBEpPSAEMbIE  TPENANOJOXKEHUs, CcOOUpaTh YCTAHOBKY
U3 MPEI0AKEHHOTO 000PYA0BaHUS C ONOPON HA CXEMY, 3alUCHIBATH XOJ1 OMbITA
1 (GOPMYITMPOBATH BBIBOJIBI ITOJ] PYKOBOJACTBOM II€/1arora;

BBITIOJTHATH MPSIMBbIE U3MEPEHUsI PACCTOSHUSI, BPEMEHH, MacChl Tena, 00bhEMa,
CHJIBI U TEMIIEPATYPHI C UCIOJIb30BAHNEM aHAJIOTOBBIX U ITU(POBBIX IPUOOPOB
C OTIOpPO# Ha aNTOPUTM; 3aNUCHIBATh MTOKA3aHUS MPUOOPOB € YUETOM 3aJaHHOM
a0COIIOTHOM MOTPENIHOCTH U3MEPEHUI;

MPOBOAUTH COBMECTHO C TI€AAroroM UCCIEI0BaHUE 3aBUCUMOCTH OJHOU
(¢u3nUecKoil BEIWYUHBI OT JPYrod C HCIOJIB30BAHUEM TMPSMBIX HW3MEPECHHM
(3aBHCHMOCTH TIyTH PAaBHOMEPHO ABUXKYIIETOCsS Tela OT BPEMEHH JBIKCHUS
TeNa; CUlbl MpeHUs CKOAbMCEHUsi Oom 6eca mena, Kavecmea o00pabomku
nogepxHocmeti meil U HE3AGUCUMOCMU CUIbI MPEHUs om  Niowaou
CONPUKOCHOBEHUSL MeJl; CUNbL YNPY2OCIU OM YOIUHEHUSI NPYIHCUHDL,

25



BLIMANKUBAIOWEL CULL OM  00bEMA NOSPYHCEHHOU uacmu meia u om
NJIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHbL, HA KOMOPYIO NOSPYIHCEHO MeNo, VCI08UL NIABAHUs Mel, VCI08ULL
pasnogecusi pvlyaza u 010K08); TIOJ PYKOBOJCTBOM IeJarora y4acTBOBaTh B
TUTAHWPOBAHUH y4EOHOTO WCCIIEIOBAaHUS, COOMPATh YCTAHOBKY M BBITIOJNHSTH
U3MEpCHHsI, CIeaysl NPEIJIOKECHHOMY TUIaHy, (DUKCHUpOBATh pPE3yabTaThl
MOJyYEHHOW 3aBHCHUMOCTH (DM3MYECKHX BEIWYUH B BHJE MNPEIAJIOKECHHBIX
TaOIUI] ¥ TPAQUKOB, IEIAaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNS;
COOTHOCHUTh KOCBEHHBIC H3MEpPEHHUS (PU3NYCCKUX BEIUYMH (TUIOTHOCTH
BEIIIECTBA KUIAKOCTU M TBEPJOTO TEJa; CUJIa TPEHUS CKOJBXKCHUS; TaBJICHUC
BO3/yXa; BBITAJIKUBAIONIAs CHJIA, ICHCTBYIOIIAs HAa TOTPYKEHHOE B )KHIIKOCTh
TENO; KOAPQPUIIUEHT IOJIE3HOTO JEHCTBUS TPOCTBIX MEXaHU3MOB), CIEHYs
PEJI0KEHHON WHCTPYKIIMH; TIPU BBHITIOJIHEHUH U3MEPEHHM 110]] pyKOBOACTBOM
nejarora coOMparh SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIUUCISATH 3HAUYCHUE
MCKOMOU BEJIMYMHBIL;

coOro/IaTh TpaBuja TEXHUKH O€30MacHOCTH TMpu paboTe ¢ 1adopaTopHbIM
00opyI0BaHUEM TIOCIIE TIPEABAPUTEILHOTO OOCYKICHHS C ITeIarOroM;
COTIOCTaBIIATh TPHUHITUIIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapOMETp, phlyar,
NOJIBIDKHBIA W HEMOJABUXKHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh C OMOpOM Ha
TUAAKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIUIBI TEHCTBUSI U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB TIOCIIC IPEIBAPUTEIHLHOTO OOCYKICHHUS C ITEIarOrOM ¢ OTIOPOH Ha MX
omvicaHuss (B TOM YHCJE: TOAIMIAITHAKH, YCTPOWCTBO BOJOIPOBO/IA,
TUAPABIMYECKAN TIPECC, MAHOMETP, BEICOTOMED, TIOPIITHEBOIM HACOC, apEOMETD),
WCIIONIB3Ysl 3HAHWS O CBOMCTBAaX (DU3WYCCKUX SBICHUA M HEOOXOIUMBIE
(du3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJNTH MPUMEPHI / HAXOIUTh WH(OPMAIUIO O MpUMEpax MPaKTHIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN B TTOBCEIHEBHOM >KU3HU JIJIs1 OOeCrieueHUs
0€30macHOCTH MpU OOpAIICHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsSI 3/I0POBbSI U COOJIIOJCHHUS HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPYKaroIIEH CpeE;

OCYIIECTBJIATH C MIOMOIIBIO TIeAarora 0TOOP UCTOYHUKOB WH(DOPMAITUU B CETH
HNHTEepHET B COOTBETCTBUHU C 3aJIaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINUXCSl 3HAHUA W MYTEM CpPaBHEHUS Pa3IUYHBIX NCTOYHUKOB BBIJCIATH
uH(pOPMAITMIO, KOTOpas SBIIACTCS TPOTHBOPCYUBOH WM MOXKET OBITh
HEJOCTOBEPHOMU;

WCIIOJIH30BaTh TPHU BBIOJHCHUN YUYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISPHYIO
TuTeEpaTypy (U3UYECKOTO COJEpIKaHMs, CIPABOYHBIE MAaTE€pUalbl, PECYPChI
cetu  MuTepHer; BmajeTh mOpuéMaMH  KOHCTICKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3/1aBaTh 0T PYKOBOACTBOM IIearora ¢ 00CyXJISHUEM ITaHa paOOTHI KpaTKUE
TUCHMEHHBIE ¥ YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMAITHH
(U3NYIECKOTO CONIepPKaHMs, B TOM YMCIIE IyOJIMYHO JeNIaTh KPATKHAE COOOIICHHS
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O pe3ylbTaTax MPOEKTOB WM Y4€OHBIX HCCIIEJOBAHMIA; MPU 3TOM TI'PAMOTHO
MCTIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN anmapaT Kypca (U3UKH, COTPOBOXKAATh
BBICTYIIJICHUE IIPE3ECHTALlUEH;

— IIpU BBIIIOJIHEHUU YYEOHBIX IMPOEKTOB U MCCIEAOBAHUN IOJ PYKOBOJCTBOM
nejarora  paclpeiesarb OO0S3aHHOCTM B TPyHIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33Jja4aMH, CJICIATh 3a BBINOJHEHHEM IUIaHA JEHUCTBUH,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTb TPYIIIbI;
BBICTpAaWBaTh KOMMYHUKAaTMBHOE B3aWMOJCHCTBUE, YUYUTHIBasT MHEHHUE
OKPYXKaIOILIHUX.

8 KIIACC
[IpenmeTHBIe pe3yabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpaKaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONITUXCS YMCHHIA:

— OPHUEHTUPOBATHCS B MOHATHIX M OTMIEPUPOBATH UMM Ha 0Oa30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KEHHE aTOMOB W MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTALTUYECKHE U aMOpP(HBIC TeJa, HACBHIIEHHBIN U
HEHACBIIICHHBIN TIap, BIAXXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPECHHSISI YJHEPTus,
TETJIOBOM JIBUTATENb; JIEMEHTAPHBIM AJIEKTPUUECKHUIN 3apsll, dJIEKTPUUECKOE
MoJie, TPOBOJHUKH W JHAJEKTPUKH, ITOCTOSHHBIA OSJEKTPUUCCKUNA TOK,
MarHuTHOE TT0JIE;

— pasnuyaTh SBJICHUS IMOCIE TMPEABAPUTEILHOTO OOCYXIEHUS C MEeAarorom
(TenyoBoe paclIMpeHue/cKaThe, Temionepenaya, TEIIOBOE pPaBHOBECHE,
CMadyWBaHWe, KaMWUIAPHBIC SBIICHUS, WCTAPCHHUE, KOHACHCAIWS, TUIaBJICHUE,
KpUCTaJUIU3alus (oTBEpEBaHUE), KUIICHHUE, Teronepeaaya
(TeTIONPOBOIHOCTh, ~ KOHBEKIUS,  W3JIYYCHHE),  DJICKTpHU3alus  Tel,
B3aMMOJICUCTBHE 3apsiiOoB, JICUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJICHCTBUE MArHUTOB, JCHCTBUE MATrHUTHOTO  TOJI
Ha TPOBOJHUK C TOKOM, JJIEKTPOMATHUTHAS WHAYKIUS) 1O ONUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIONIMX JTaHHOE
(u3HnuecKoe sSBICHUE;

— pacrio3HaBaTh C TIOMOIINBIO TIEJarora MPOSIBJICHUE H3YYEHHBIX (U3HUYECCKUX
SIBJICHUH B OKPY’KAIOIIIEM MHUPE, B TOM Ynciie (PU3UICCKUE SBJICHHS B IPUPOJIE:
MTOBEPXHOCTHOE HATSHKCHHE M KAIMMIISIPHBIC SBICHHS B MPUPO/IC, KPUCTAJLIBI B
npupozae, uznydenue CoiiHIA, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHM€ pOCHI, TymaHa, WHEs, CHEra; »JJCKTPUYCCKHUE SIBIICHUS B
atMocdepe, IJICKTPUIECTBO >KUMBBIX OPraHM3MOB; MAarHUTHOE IOJe 3eMIH,
Jpeid MOTOCOB, POJIb MATHUTHOTO TOJISA JIS JKU3HU Ha 3emiie, TMOJISIpPHOE
CUSIHUE; TIPU 3TOM TEPEBOANTH MPAKTUUYECKYIO 3a7ady B yUEOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKU (DU3UIECKUX SBICHUM;

— ONHUCBHIBATH TOJ PYKOBOJCTBOM IMeaarora ¢ OOCYXIEHHWEM IljIaHa pPalOOThI
W3YYCHHBIC CBOWCTBA T W (PU3WYECKHUE SIBICHUS, HCTIONB3YS (PU3MUECKHEC
BEJIMYMHBI (TEeMIeparypa, BHYTPEHHSS OHEPTUs, KOJUYCCTBO TEILIOTHI,
yJAeJibHasl TEIIOEMKOCTh BEIIECTBA, YeIbHAas TEIJIOTa IUIABJICHUS, YIeIbHas
TEIJI0TA Mapoo0pa3oBaHus, yAeIbHAs TEIIOTa CTOPaHUs TOTUINBA,
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KO3(G(UIMEHT TMOJE3HOTO JEWCTBUS TEIUIOBOM MAIllMHBI, OTHOCUTENIbHAs
BJIQAKHOCTh BO31yXa, OJJIEKTPUYECKUU 3apsl, CWila TOKa, SJIEKTPUUYECKOE
HampsDKEHUE, COIMPOTHUBIICHHE TPOBOJHMKA, YJEIbHOE COMNPOTHUBIICHHE
BEIIECTBA, pab0Ta W MOIIHOCTh DJJIEKTPUYECKOTO TOKA); MPU OMHCAHHUH
OpaBWIBHO TPakTOBaTh C TMOMONIBI0 Tejarora (PU3UYECKUM  CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, OO03HAYEHUS U CAUHMIIBI (U3HMYECKUX BEIIMYUH,
HaXOJIUTh (OPMYIIbI, CBSI3bIBAIOIIME JIAHHYIO (U3MUECKYIO BEIUYUHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTh TpadUKH HM3YUYEHHBIX 3aBUCHMOCTEH
(bu3HUEeCKNX BEJIUYUH;

ONPENENATh MOCIE MPEABAPUTENBHOIO 00CYXKAEHUS C I1€1aroroM CBOMCTBA Tell,
bu3nueckrue SBJICHUS W TPOIECChl, HCIOIb3YsS OCHOBHbBIC IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpUM  CTPOEHUS  BEIIECTBA,  IPHUHIIMI
CYIEpIO3ULMHU T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsja,
3akoH OMa Juis y4yacTka Lenu, 3akoH [[icoyna—/lenya, 3aKOH COXpaHEHUS
SHEPruM; MpPHU 3TOM HAXOAUTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U €ro
MaTeMaTUYeCKOEe BBIPAXKEHHE C OMNOpod Ha IU(pPOBbIE 00pa30BaTEIbHBIC
pecypcehl;

COOTHOCHTH IOJ KOHTPOJIEM Meaarora (u3n4ecKue MmpoLecchl U CBOMCTBA Tell,
B TOM UYHCJIE U B KOHTEKCTE CUTYyalUil IPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA,
OpU IOMOIUM IEAarora BbISBIATh IPUYMHHO-CIIEIACTBEHHBIE CBSI3U, CTPOUTH
o0bsCHeHHE U3 1—2 JTOTUYECKUX IIAaroB C ONMOpor Ha 1—2 U3ydeHHBIX CBOMCTBA
(duznyeckux ABJICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peniaTh TUIOBBIE PACUETHBIE 33/a4u B |—2 NEHCTBUSA ¢ ONOPOMl HA aJITOPUTM,
MpEeABAPUTENILHO PAa300pAHHBI COBMECTHO C MEAAroroM, UCHOJb3ys 3aKOHbI U
dbopmyIibl, CBI3bIBAIONIME (DU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK JAHHBIX JUJIS
pelieHusl 3aJaud, BbBIOMpaTh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMbIE ISl €€
pelieHusi, NPOBOAUTh pacy€éTbl M CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(u3nyecKoil BETNUMHBI C U3BECTHBIMU JIaHHBIMU;

UMETh MpEeICTaBICHUE O MpoOsieMax, KOTOPbIE MOKHO PEIIUTh MPHU MMOMOIIU
(u3nYecKuXx METOJIOB IOCIE MPEABAPUTEIBLHOTO OOCYKIEHHUS C IEeAarorom;
UCIIOJIb3Ysl ONIMCAHNE UCCIIEI0BAHNUS, BBIIEIATH IPOBEPSIEMOE IPEIIIOIOKEHUE,
OLICHUBATh MPABUJIBHOCTh TMOPSIKA TPOBEACHHUS UCCIEIOBAaHUS, JENaTh
BBIBOJIBL;

yMETh HaXOJUTh C HCIOJIb30BaHHEM IHU(PPOBBIX 00pa30BaTENIbHBIX PECYpPCOB
OMBITHI MO HAOMIOACHUIO (DU3UUYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB TEN
(KanmwIIsSipHBIE SIBJICHUS, 3aBHUCHMOCTH JAaBJICHHsI BO3JyXa OT €ro o0néma,
TEMIEPATypbl; CKOPOCTH IMPOLIECCa OCTHIBAHUS/HArPEBAHUS MPU U3IYYEHUU OT
[[BETa M3JIy4arollei/moraomaromeil moBepXHOCTH; CKOPOCTh MCHAPEHHUs BOJbI
OT TEMIIEPATYpPhI KUAKOCTH U IUIOMIAINA €€ MOBEPXHOCTHU; IEKTPU3ALUS TEI U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3apsioB; B3aUMOJEHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaIN3allsl MArHUTHBIX TOJIEW TOCTOSIHHBIX MAarHUTOB; IEUCTBUS
MarHUTHOTO NOJISI HA TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOMCTBa
AJIEKTPOJBUTATENS TOCTOSIHHOTO TOKA): (POPMYJIUPOBATH MPOBEPSIEMBIE
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MPEIOJIOKEHUs, COOMpPaTh YCTAaHOBKY W3 MPEIOKEHHOTO 0O0OPYIOBAHHS C
OTOpOM Ha CXEMy; OMHCHIBATh XOJ OMbITa U (POPMYIMPOBATH BHIBOABI IMOA
PYKOBOJICTBOM I1€J1arora;

UMETh MPEJICTABICHUS O U3BMEPEHUN TEMIIEPATypPhbl, OTHOCUTEILHOU BIIaXKHOCTH
BO3/yXa, CUJIbI TOKA, HAMIPSDKEHUS C UCTIOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3WYECKUX BENUYMH; TpPU TIOMOIIM T[eJarora CpaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COJIFOTHOM MOTPEUIHOCTH;
MPOBOAWTH COBMECTHO C TMEAAroroM HCCIEI0BaHUE 3aBUCHMOCTH OJHOU
(bu3nuecKkoil BEIMYUHBI OT JIPYrodl C HCIOJIb30BAHUEM IMPSMBIX W3MEPEHUM
(3aBUCHUMOCTb CONPOTUBIICHUS TPOBOJAHMKA OT €ro JUTMHBI, IUJIOIIAIU
MOMEPEYHOr0 CEYECHMsI M YIEIbHOTO COMPOTHUBIICHHS BEIIECTBA IPOBOJIHUKA,
CWJIbl TOKa, WAYIIETO uYepe3 MPOBOAHUK, OT HANPSIKEHUS Ha IMPOBOJHUKE;
UCCIIEJIOBAaHUE  IIOCJIEIOBATEIbBHOTO M NapajuleJbHOTO  COEAMHEHUM
IPOBOJHUKOB): IUIAHUPOBATh UCCIIEOBaHHE, COOUpPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHHSI TI0]T PYKOBOACTBOM II€/Iarora, cleays MpeiyioKeHHOMY
1aHy, (GQUKCHUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUJIE TaOIHI] U
rpaduKoB, fenaTh BHIBOABI MO pe3yIbTaTaM HCCIEAOBAHUS MOCIE 00CYKICHUS
C IIE1aroroM;

COOTHOCHUTh KOCBEHHBIE HW3MEpeHUs (GU3NYECKUX BENIWYUH (yAenbHas
TEIUIOEMKOCTh BEILIECTBA, COIPOTUBIICHUE MPOBOJHUKA, paboTa U MOLIHOCTh
AJIEKTPUYECKOTO0 TOKA): C IOMOILNBIO IeJarora IUIAaHUPOBATh H3MEPEHUs,
coOupaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY, ClEIys  HpeII0KEHHON
UHCTPYKIUH, U BBIYUCIISATH 3HAUCHHUE BEJIMYMHBI,

coOo/IaTh TpaBuja TEXHUKU O€30MacHOCTH TMpu paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM TIOCIIE TPEABAPUTEIHLHOTO 00CYKACHHUS C ME€1aroroMm;
COTIOCTABJIATH C TOMOIIBI0 TIEAarora TMPUHIUIBI JCUCTBUS W3YYEHHBIX
npuOOpPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha UX ONMUCAHUsA (B TOM YHCIIE:
CUCTeMa OTOIUIEHHsS JOMOB, TUIpOMETp, NapoBas TypOHMHa, ammepMerp,
BOJIbTMETP, CUETUYMK JJIEKTPUYECKOM DHEPrHM, SJIEKTPOOCBETHUTEIbHBIC
npuOOphl, HarpeBaTelbHBIC AJIEKTPONPUOOPHl (IPUMEpPHI), SIEKTPUUECKUE
OPEeIOXPAHUTEIHN; DJIEKTPOMArHUT, 3JEKTPOABUTaTeldb IMOCTOSHHOIO TOKa),
UCTIOJIb3Ysl METOJIMYECKUE MaTepuajbl O CBOMCTBaX (PU3MUECKUX SIBICHUU U
HE00X0AMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJE MPEIBAPUTEIBHOTO OOCYKICHHS C TMEIaroroM MpoCThIe
TEXHUYECKHUE YCTPOWCTBA W M3MEpHUTEIbHBIE TMPUOOPHI IO CXeMaM H
CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TCHUXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOIN, pPEeocTar);
COCTaBIISITh CXEMBbI  JJIEKTPUYECKUX LEMed C TMOCIeNOBaTebHBIM U
napajulebHBIM COEAMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHbIE 00O3HAuY€HUs
AJIEMEHTOB 3JICKTPUUECKUX IIeTel;

MPUBOJIUTH TMPUMEPBI/HAXOAUTh HMH(GOPMALIMIO O MpUMEpPax MPaKTUYECKOTO
MCTIONb30BaHUs GU3NYECKUX 3HAHUI B TIOBCETHEBHOM JKU3HU JJIs1 00eCTIeUCHUS
0€30MacHOCTH MpU 0OPAILEHUHU C TPUOOpPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXpaHEHUSI 3/I0POBBbSI U COOJIIOJICHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXaroUIen Cpee;

— OCYIIECTBJIATH C IIOMOIIBIO IIeJlarora TOUCK HH(popMaIruu (GU3HIECKOro
cojiep)kaHusl B ceTH VHTepHET, Ha OCHOBE HMEIONIUXCS 3HAHUH M IyTEM
CpPaBHEHHMS JOTOJHUTEIIBHBIX MCTOYHUKOB BBIJICIATh MH(MOPMAIIUIO, KOTOpas
SIBJISICTCS] POTUBOPEYNBOM MITH MOXKET OBITH HEAOCTOBEPHO;

— HCTOJB30BaTh NPH BBHIMOJHEHUU YYE€OHBIX 3aJaHUNl OTOOPAHHYIO TEAaroroM
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEP)KaHMsI, CIPABOYHBIC
MaTepHuabl, pecypchl ceTu MHTepHeT; BIaAeTh MPUEMaMHi KOHCIICKTHPOBAHMSI
TeKCTa, Ipeodpa3oBaHus HHGOPMAIIUKA U3 OJHON 3HAKOBON CUCTEMBI B JPYTYIO
C OTOpOH Ha aJTOPUTM U YTOUHSIOIINE BOMPOCHI IIEJIarora;

— co3/laBaTh IIOJ PYKOBOJCTBOM Ilefarora ¢ oOOCYXJCHHEM IUIaHa pPaOOThI
IIMCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHHs, 0000mas uHpopMaIuo u3
HECKOJILKMX MCTOYHUKOB (DM3MYECKOTO COACP)KAHUSA, B TOM YHCJIE IMyOJMIHO
MIPEACTABIISATH PE3yJIbTAaThl IPOSKTHON MITH UCCIICA0BATEILCKON IEATeTLHOCTH,
IIPX 3TOM T'PAMOTHO HCIMOJIb30BAaTh W3YyYECHHBIM MOHATUWHBIM anmapar Kypca
(U3HUKH, COPOBOXKIATh BHICTYTUICHHUE MTPE3CHTAIINCH;

— TIpHY BBITIOJIHEHUH YI€OHBIX ITPOCKTOB M HUCCIEAOBAHNIN (PU3HUECKHUX MTPOIIECCOB
o7 PYKOBOJCTBOM IIeJlarora paclpeieisaTh OOsI3aHHOCTH B TpyIIe B
COOTBETCTBHMH C ITOCTABJICHHBIMH 3aJladaMHM, CJICJIHUTH 3a BBINOJHCHHEM IIJIaHa
NEeWCTBUIN U KOPPEKTUPOBATH €ro, aJICKBaTHO OIEHUBATh COOCTBEHHBIN BKJIA]l B
NEATEeIbHOCTh TPYIMIbI; BBHICTpanBaTh KOMMYHHKATHBHOE B3aHWMO/ICHCTBHE,
IPOSIBJISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTEHI.

9 KJIACC
[IpenmeTHBIC pe3yabTaThl Ha 0a30BOM  YPOBHE JOJDKHBI — OTpa)kaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIONITUXCS YMCHHIA:

— OpHUEHTUPOBATHCS B TMOHATHUAX W OMEPUPOBATh MMH Ha 0a30BOM YypPOBHE:
cucTteMa OTcu€ra, MarepuajgbHasi TOUYKa, TPACKTOPHUS, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO MABIKEHHS, nedopmarus (ympyras, IuiacTHueckas), TpEHUe,
YyeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb M TMEPEerpy3KH; LEHTP
TSOKECTH; aOCOIOTHO TBEPIOE TENO, IIEHTP TSHKECTH TBEPAOTO Tela,
paBHOBeCHE;, MEXaHWYECKHWE KoJieOaHWsS ¥ BOJNHBI, 3BYK, HH(PA3BYK
U yIbTPa3BYyK; AJIEKTPOMATHUTHBIC BOJIHBI, IIKAJIa SJEKTPOMArHUTHBIX BOJIH,
CBET, OM30PYKOCTh U JaTbHO30PKOCTh, CHEKMPbl UCHYCKAHUSL U NO2NOWEHUS;
anb(Qa-, 6eTa- ¥ raMMa-u3JIy4deHHs], U30TOIIbI, JIe€pHasi YHEPreTUKA;

— COOTHOCHTH SIBJICHHS TIOCJIE TIPEIBAPUTEIBHOTO OOCYXKIEHHUS C TIEAaroroM
(paBHOMEpHOE u HEPaBHOMEPHOE IPSMOJIMHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIDKEHHE, CBOOOIHOE TajeHUE Tel,
PaBHOMEPHOE JBIIKEHUE IO OKPYKHOCTH, B3aMMOJICHCTBHUE TEJ, PEAKTHBHOE
JBIDKEHUE, KoJieOaTeIbHOE JIBIDKCHHE (3aTyXalllue U BBIHYXKJICHHBIE
KojebaHus), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPAKECHHE  3BYKa,
MIPSIMOJIMHEMHOE PACTIPOCTPAHEHHE, OTPAKEHUE U TIPEIIOMIICHHE CBETA, MOJTHOE
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BHYTpPEHHEE OTPaXCHHE CBETA, Pa3I0kKeHHE OEIOT0 CBETAa B CIIEKTP U CI0KEHUE
CIIEKTPAJIbHBIX LBETOB, IUCIEPCHs CBETA, €CTECTBEHHAs PAJAMOAKTUBHOCT,
BO3HUKHOBEHHUE JIMHEHYATOTO CHEKTpa U3IY4YEHHUs]) 10 OIUCAaHUI0 MX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIMX JaHHOE
(puznyeckoe sSBICHUE;

pacrno3HaBaTh C IOMOILIBIO I€Jarora NpPOSIBICHUE H3YYEHHBIX (PU3NYECKUX
SBJICHUM B OKPY’KAIOIIEM MHpE (B TOM YHCII€ (PU3NYECKUE SIBICHUS B IPUPOJE:
NPWINBBl U OTJUBBI, JABWKEHUE IUIaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE
IBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCHPUATHE  3BYKOB  >KMBOTHBIMH,
3eMJIETPSICEHNE, CEMCMUYECKUE BOJIHBI, IIYHAMH, X0, [IBETA TE€J, ONTUYECKUE
SBJICHUS B TIPUPO/JIE, OMOJIOTUYECKOE JICHCTBUE BUAUMOTO, YIbTPa(HUOIETOBOTO
U PEHTTCHOBCKOTO MW3JIYYCHHUW; ECTECTBEHHBIN paJMOaKTUBHBIN  (OH,
KOCMUYECKHE JIy4H, PAAUOAKTHBHOE H3JIy4YEHUE NPUPOIHBIX MHHEPAJOB;
JeCTBUE palnOaKTUBHBIX U3IyYEHHI HAa OPraHU3M YeJIOBEKa), IPH 3TOM O]
PYKOBOJACTBOM Il€Aarora MEpEeBOJAUTh NPAKTHUECKYIO 3a7adyy B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUM;
ONHUCHIBAaTh MOJI PYKOBOJCTBOM Iejarora ¢ OOCYXICHHEM IulaHa paboThl
M3Y4YEHHBIE CBOMCTBA Tel M (PU3HUECKHE SIBJICHUS, UCIONb3Ys (U3UUECKUE
BEJIMYMHBI (CpEHSAsI W MIHOBEHHAs CKOpPOCTh Teja IMpPU HEPABHOMEPHOM
JNBWKEHUH, YCKOPEHHE, NTIEPEMEIICHUE, ITyTh, YIJII0Bas CKOPOCTh, CHUJIA TPEHUS,
CuJia YOpYyrocTH, CWia TSKECTHU, YCKOPEHHE CBOOOJHOTO MaJeHMs], BEC Tena,
UMITyJIbC Tela, HUMITyJIbC CHJIbl, MEXaHW4yeckas paboTa M MOIIHOCTD,
MMOTEHUHAJIbHASL DJHEPrus Teja, MOAHATOrO HaJ TOBEPXHOCTBIO 3EMIIH,
NOTEHIMAJIbHASI SHEPIUsl CXKATOW INPY>KUHBI, KHHETHYECKasi YHEPrus, MOJIHAs
MEXaHWYEeCKasi HHEprus, MepuoJ M 4YacToTa KoJieOaHWH, MJIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTENb MPEIOMIICHUS
cpenbl); NpU ONHCAHUM C IIOMOINBKD YUYUTEIS TMPABWIBHO TPAKTOBATh
(U3NYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, OOO3HAUEHUS M EAMHMIIBI
(u3nyecKkux BEIMYMH, C OMNOPOH Ha METOJIMYECKUX MaTepuaj HaxOoIUTh
(GopMynbl, CBSA3BIBAIOLIME JaHHYIO (U3MYECKYIO BEJIMYHUHY C JAPYTUMH
BEJIMUYMHAMH, CTPOUTHh TpaUKM H3YUYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX
BEJINYUH;

XapaKTEepHU30BaTh TOCJIE€ TMPEABAPUTEILHOIO OOCYXAEHHS C [eIarorom
CBOMCTBA TeJl, PU3nYeCKUe IBJICHUS U TPOLIECCHI, UCIIONb3YsI 3aKOH COXPAHEHHUS
SHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHMS, NPUHIUI CYNEPHO3ULUU CHI,
MPUHLUI OTHOCHUTENbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS
MMITYJIbCA, 3aKOHBI OTPAXXEHUS WM IPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHHUS
3apsAI0BOTO U MacCOBOT'O YMCEN MPHU SAEPHBIX PEAKLUAX; MPA ITOM HAXOAMTH
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOE€ BBIPAKEHHE C
omopoit Ha U(PpoBEIE 0OpPa30BATEIBLHBIE PECYPCHI;

COOTHOCHTH IOJ KOHTPOJIEM Iesiarora pu3nyeckue mpoLecchl U CBOMCTBA Te,
B TOM YHCJIE U B KOHTEKCTE CUTyalluid TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh MPU TMOMOIIM TEeJarora MpUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
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00BsCHEHHE M3 2—3 JOTrMYECKHUX IIaroB C OMNOpPOM Ha 2—3 HU3YYEHHBIX
CBOMCTBA (PM3UUECKUX SBICHHUM, (U3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
penaTh TUMOBBIE pacu€THbBIC 3a/layd B 1—2 AEHCTBUS ¢ OMOPOI Ha aJIrOPUTM,
peIBapUTEIbLHO PAa300paHHBIA COBMECTHO C, UCIOJIb3YsI 3aKOHBI U (DOPMYJIBI,
CBsA3BIBaIONME (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJauyd
3aMuUChIBaTh KPATKOE YCJIOBHE, BBIABISITH HEIOCTAIONINE WM HU30BITOYHBIC
JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYNBI, HEOOXOAMMBIC ISl PEHICHUS,
MPOBOAUTH PACUEThl MW OLEHUBATh C IMOMOIIBIO YUUTENS PEATUCTUYHOCTH
MOJTYYE€HHOTO 3HaYCHUs (PU3UYECKOU BEITUYMHBI,

MMETh MPEJICTABICHUE O MpobiieMaxX, KOTOPblE MOXKHO PELIUTh MPU MOMOIIHU
Gu3MUeCKMX  METOJIOB; HCHOJB3Yys  OINHCAHUE  HCCIENOBAaHUA, IOCIe
peIBapUTEILHOTO OOCYKIEHHSI C TMeNaroroM BBLACIATH MPOBEPSIEMOE
NPEANOJIOKEHNE,  OLIEHUBATh  MPABWIBHOCTh  MOpSAAKAa  MPOBEICHUS
UCCJIeIOBAHUSI, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHIMA
U OTIBITOB,;

YMETh HaXOJIUTh C MCIOJb30BAaHUEM HHU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB
OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SIBJCHUN WM (PU3NYECKUX CBOMCTB TEN
(u3ydyeHne BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHUS SHEPIHH;
3aBUCUMOCTh IMEpUoja KoJIEOAHUI MPY>KMHHOTO MAasTHUKA OT MAacChl Irpy3a H
KECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTh OT aMILUTUTYJIBI MaJIbIX KOJICOaHUM;
PSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, Pa3JIoKeHUE OEJIOT0 CBETa B CIIEKTD;
U3Y4YCHHUE CBOWCTB M300paKEHUSI B TUIOCKOM 3€pKalie M CBOMCTB M300PAKEHHUS
npenMera B coOuparoied JinH3e; HaOMI0JIeHHWEe CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB U3IYYCHUS): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa oOOpyJOBaHUSI C OMOPOM Ha CXEMy; OMKCHIBATH XOJ OIbITAa M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 10 PYKOBOJACTBOM I1€/1arora;
MPOBOAUTL TPU HEOOXOJMMOCTH CEPUI0 TMPSAMBIX HU3MEPEHUM, Ompeaessis
CpelHee 3HAUY€HHE HU3MEPSIEMOM  BEIUYUHBI  (QoKycHoe  paccmosHue
coouparouyeti JIUH3BL); 000CHOBBIBaTh BBIOOD crioco0a
M3MEPEHUS/U3MEPUTEIIBHOTO TPUOOPA;

IIPOBOJUTH COBMECTHO C MEIaroroM UCCIIeI0BaHNUE 3aBUCUMOCTEN (hHU3UUECKUX
BEJIMYMH C HCHOJb30BAHUEM IMPAMBIX H3MEPEHUI (3aBUCUMOCTH IYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4aJIbHOM CKOPOCTH; TIepuojia
KOJIeOaHWil MaTeMaTHYeCKOTO MAasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH yTJja
OTpa)X€HUsl CBETa OT YIJIa MAJE€HUSl W yrila MPeJOMIICHHUs] OT yrila MaJeHHs]):
nocJie 00CYXJIeHUs MOJ] PyKOBOJICTBOM I€/1arora mjiaHupoBaTh UCCIEA0BaHUE,
coOUpaTh YCTAHOBKY, (DMKCUPOBATH PE3YJbTAThl IMOJYYEHHOW 3aBUCHUMOCTH
bu3uYeCKNX BEJIMYMH B BHAEC TaOaull W TpauKOB, JIeJaTh BBIBOJBI IO
pe3ynbTaTam HCCIIeIOBAHUS;

COOTHOCHUTh KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIMUUH (CPEAHSISI CKOPOCTh U
YCKOpPEHHUE Tela MPHU PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE CBOOOTHOTO
najeHusi, KECTKOCTh TMPYXHUHBL, KOIDPHUIIMEHT TpEeHUsS CKOJbKCHUS,
MeXaHH4YecKas paboTra HW MOIIHOCTh, 4YacTOTa W TEPHOJ KojeOaHui
MaTeMaTUYECKOTO U MPY>KUHHOTO MAasTHUKOB, ONITHYECKAs CHJIa COOMPAFOIIICH
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JIMH3BI, PATUOAKTUBHBIN (DOH): C IOMOIIBIO TIEAarora MiIaHuPOBAaTh U3MEPECHHUS;
coOupaTh IKCMEPUMEHTATHHYIO YCTAHOBKY WM BBITIOJNIHATH M3MEPEHUS, CICHYS
NPENJIOKEHHOW ~ MHCTPYKLMM,  BBIYMCIATH  3HAUYEHHE  BEIMYMHBI U
aHAJIM3UPOBATh MOJIYYEHHBIE PE3YyJIbTaThl C YU4ETOM 3aJlaHHOM MOTPEUIHOCTH
U3MEPEHUM;

coOro/IaTh MpaBuja TEXHUKU 0€30MacHOCTH TMpu padboTe ¢ 1adopaTopHbIM
000pyI0BaHUEM MOCIIE MPEABAPUTEIBHOTO OOCYKIEHUS C MEAarorom;
COTNOCTAaBMSATh C TIOMOINBIO TMeJarora OCHOBHBIE TPU3HAKU HU3YYEHHBIX
¢usznyeckux MojeNei: MaTepuaibHas TO4YKa, aOCOJMIOTHO TBEPAOE TeO,
TOYEYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIaHETapHasi MOJIeNIb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Jpa ¢ OTIOPOIl HA METOAMYECKUE MaTepUaIbl;
XapaKTepU30BaTh TIOCIE MPEABAPUTEIHLHOTO OOCYXKICHHS C Ie1aroromMm
OPUHIUIBL JIEUCTBUSI M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OMOpOi Ha WX OMucaHusd (B TOM YHUCJE: CHUAOMETP, NATYUKU TOJIOKECHUS,
pPacCTOSIHUSL M YCKOpPEHHUs, pakera, HXOJO0T, OYKH, MEpPUCKOoI, (oToamnmnapar,
ONTHYECKUE CBETOBOABI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa),
UCTIONB3YS MU(POBLIE 00pa30BaTEIbHBIEC PECYPCHI;

HCIIOJIB30BaTh MOJI PYKOBOJICTBOM I€/Iarora CXEMbl U CXEMaTUYHBbIE PUCYHKH
U3YYCHHBIX TEXHUYECKUX  YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TMPOIECCOB NPHU PEIICHUU Y4YEOHO-TIPAKTUYECKUX 3aj1ay;
ONTHUYECKHE CXEMBI JJII TOCTPOCHUS H300paKeHUN B TIJIOCKOM 3€pKalie |
cobuparorei JuH3e;

IPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALIMIO O TPUMEpPAX MPAKTUIECKOTO
WCTIONB30BaHUs (PU3NUECKUX 3HAHUI B TOBCETHEBHOM JKM3HU ISl 00€CTICUCHUS
0€30MacHOCTH MpU OOpAILIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUsl 3/I0pPOBbSl U COOJIIONECHHUS HOPM 3KOJOTMYECKOrO TMOBEICHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISATH MO PyKOBOJICTBOM I€/larora NoucK nHpopmanuu Gpu3nuecKoro
comepkaHusi B ceth WHTepHET, caMOCTOSITENbHO (OPMYIUPYST TMOUCKOBBIM
3alpoc, HAXOAUTh IYTH OMNPEIETEHUS JOCTOBEPHOCTH  MOJYy4YEHHOM
nH(pOpMAIIU Ha OCHOBE UMEIOIINUXCS 3HAHUN U IOTIOJIHUTEIbHBIX UICTOYHUKOB;
UCIIOJIb30BATh MPHU BBHITIOJHEHUN YYEOHBIX 3aJaHUN OTOOpaHHYIO IMEeJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (U3UUECKOTO COACpPIKAHUA, CIPABOYHBIC
Matepualbl, pecypchl cetu IHTEpHET; BiIaAeTh NpUEéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHusi THGOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOM Ha AJTOPUTM M YTOUHSIOLIME BOIPOCHI IENarora; co3iaBaTh MO
PYKOBOJICTBOM TeAarora ¢ 00Cy>kKJeHueM I1aHa padoThl TUCbMEHHBIE U YCTHBIE
cooOIIeHHs] Ha OCHOBE MH(OPMAIIMH M3 HECKOJIBKUX HCTOYHUKOB (PU3UICCKOTO
colepKaHusl, IMyOJMYHO TPEACTABIATh PE3yJAbTaThl MPOCKTHOM WM
HCCIIEIOBATENIbCKON  JIESITEIbHOCTH; TPU  3TOM TPAMOTHO UCIIOJIb30BaTh
W3YYCHHBI TMOHATUMHBIA ammapaT H3ydaeMoro pasjaena (GU3NKA U
COTMPOBOXK/IAaTh BBICTYIUICHHE TpE3CHTAIMell ¢ yd4€ToM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJUYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXX01 TeMbI yueOHOro nmpeamMera «Puznka»
[TpumepHOIl amanTUPOBAHHON OCHOBHOUM 0OOpa30BAaTENBbHOM MPOTpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHMS OOYYAIOUIUXCA C
3a/IepKKOM NICUXUYECKOrO0 pa3BUTHUS, B LEJIOM COBIAJAIOT C COOTBETCTBYIOIMM pazaenoM [IpumepHoil pabouell mporpammsl
yuebHoro npeamera «Dusnkay 06pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus. [Ipu stom Opranuzaius Bopase
cama BHOCHTb M3MEHEHMsI B COJEP)KaHUE U paclpeesieHue ydeOHOro Marepuaia Mo roaaM oO0y4deHHs, B IIOCIEN0BAaTEIbHOCTh
M3Y4YEHUsI TEM U KOJMYECTBO YacOB HAa OCBOEHHE KaXKJOM TEMbI, ONPEJEICHUE OPraHU3alMOHHBIX (OpM OOydeHHs W T.IL
OOOCHOBaHHOCTh JTAHHBIX M3MEHEHUU OIpenessieTcsl BbIOpaHHBIM oOpa3oBaTesibHOM opranuzanuet YMK, nHauBuayanbHbIMU
NCUXO0(U3NUECKUMU OCOOEHHOCTAMM KOHKpPETHbIX oOydatommxcsi ¢ 3I[IP, creneHpl0 yCBOGHHOCTM HUMH YUY€OHBIX TEM,
PEKOMEHIallMsIMU TI0 0OTOOPY M aJanTaliy yueOHOro MaTepuaia rno Gpusuke, npeacraBieHHbIMU B [losicHUTEIbHOM 3aIuCKe.

7 KIIACC (68 4)
TemaTuveckui OcHoOBHBIE BH/bI eATEJbHOCTH YYaIMXCS
OcHOBHOe cofiepKaHue . .
0,10k, TEMA (Ha ypoBHe yueOHBIX AeiicTBHI)
Pa3gen 1. ®u3uka u e€ posb B IO3HAHHH OKpY:Kaomero mupa (6 1)
Puznka — @dusznka — Hayka O mnpupoie. SIBieHus | BrliBieHne OCHOBHBIX Pa3iMyMid MpPU TMOMOIIM IeJarora Mexay (QU3HYeCKUMH W XMUMHYECKHMH
HAayKa 0 MpHpoae | NPUPOILI (MC’).  dusumueckume  sBienus: | npespamenusmu (MC — xumus).
29 MEXaHHYeCKHe,  TeIUIOBble,  JJIeKTpHueckue, | PacrosHaBaHue ¥ KilacCH(UKALM TOCHe OOCYXXAEHHS C IIeJaroroM IpW HOMOIIM HaBOASIINX

MAarHuMTHBIC, CBETOBLIC, 3BYKOBBIC.

BOIIPOCOB (1)I/IBI/I‘ICCKI/IX SIBJICHUI: TCILIOBBIX, MAarHmMTHBIX

1 CBETOBBIX.
Habmronenue n onmcanue GU3NYecKuX ABJICHUN Ha 6a30BOM ypOBHE.

MECXaHHYCCKUX, DJICKTPUYCCKUX,

dusznyeckune
BeJIMYUHBI (2 1)

duznueckue BEJIMYMHBI. Usmepenue
busnueckux BenuuuH. Quauuecxue I’lpu60pbl6

Onpenenem/le IIpU IOMOITH Meaarora HE€HbI ACJICHUA IKAaJIbl U3BMCPUTEIILHOTO npnﬁopa.
I/I3MepeHHe 1o 06p3311y o PYKOBOACTBOM IIi€arora JIMHEHHBIX pasMEepoOB TEJI U IMMPOMEIKYTKOB

3 MC — 311eMEeHTHI COJIEPIKaHNSl, BKIFOUAIOIINE MEKIIPEAMETHBIE CBA3H, KOTOPBIE MOIPOOHEE PACKPHITH B TEMATUYECKOM [LIIAHUPOBAHUH.
6 KypcuBom 0603HaueH yueOHBINH MaTEpUal, KOTOPbII U3y4aeTcs, HO HE BHIHOCUTCS HA MPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIUIO.
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Hoepewnocms
CUCTEMa CIIUHUII.
ﬂemoucmpauuu7

1. MexaHuueckue, TEIUIOBbIE, 3JIEKTPUUECKUE,
MarHUTHEIE, CBETOBBIC SIBIICHUS.

2. Ou3nueckue MprUOOPH U MPOIIeIypa MPSMBIX
W3MEPEeHUIl  aHaJOTOBBIM H  HUPPOBBIM
mpurdopoM.

@Dpoumanvuvle nabdopamopHvle padomesl uIuU
INEeKMPOHHAA 0eMOHCIPAUUL.

usmepenuii.  MexITyHapoaHas

1. Ornpenenenue LEHBI IeJIeHUSs
U3MEPUTEIFHOTO mpubopa (ucmonme3ys
TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. Usmeperne  o0béMa  KHUAKOCTH U
TBEPAOrO TEA.

3. Onpeoenenue pamepos Maivix mei.

BPEMEHU € y4ETOM MOTPELIHOCTEN.

H3mepenue no o6pasily 0o pyKOBOJCTBOM Iefarora 00béMa XUAKOCTH U TBEPAOTO Tela.
W3meperne mo obOpasmy moj pyKOBOACTBOM II€Jarora TEMIEpaTypbl HPH MOMOIIM XHIKOCTHOTO
TEpMOMETpPA U JaTUNKA TEMIIEPATYPHI.

BrImonHeHNEe HECIOXKHBIX TBOPYECKMX 33JaHMH C ONOPOH Ha aIrOpUTM, IPEIBAPUTEIBHO
Pa300paHHBIi ¢ IeAaroroM Mo MOUCKY CIIOCOOOB N3MEPEHHUSI HEKOTOPBIX (PU3NYECKUX XapaKTePUCTHK,
HampuMep, pa3MepoB MaJIX OOBEKTOB (BOJIOC, MPOBOJIOKA), yOANEHHBIX OOBEKTOB, OOJBIIMX
paccTOsSHUMN, MaJIBIX IPOMEXYTKOB BpeMeHu. O0CyKIeHHE TpeIaraeMblX Cloco0O0B.

EcTecTBeHHO-
HAYYHBbIH MeTO/
no3HaHus (2 4)

Kak ¢usmka u papyrue ecTrecTBEeHHBIE
HAYKH U3y4aroT IpUpoay. EcmecmeeHHo-Hay bl
Memoo nosHawus. HabaooeHue, NoCMAaHOBKA
HAYYHO20 — B0NMPOCA,  BbIOBUIICEHUE — 2UNOME3,
9KCHEepUMEHM N0 NPOBepKe 2UNomes, 00bsACHeHUe
Habooaemozo ssnenus. Onucanue @usuyeckux
SABNEeHULL C NOMOWBIO MOOEEll.

[Ipemmer 1 MeTOIBI PHU3UKHL.
Hemoncmpayuu

1. Onpesnenenune NOrpenHoCT!
SKCIICPUMEHTA.

Br1nBIKeHNE THITOTE3 TTOCTIE IPEABAPUTEIBHOTO 00CYKACHHS C IIE1aroroM, OOBSICHSIOIIUX POCTHIE
SIBIICHHSI, HAIPUMeEDP:

— IMOYCMY OCTaHABJIMBACTCA ABUKYIIEECH T10 FOpI/I3OHTaHLHOﬁ TIOBEPXHOCTHU TECJIO;

— MOYEMY B KapKyIo IIOroly B CBETION OEXkK A€ NPOXJIATHEN, UeM B TEMHOM.

Br160p crioco6oB MpoBepKH THIOTE3 U3 MPEUIOKEHHBIX MeIaroroM.

HabnrogeHne mpeUIoKEHHBIX II€JarorOM HCCIIEOBaHUI IO TPOBEpKe KaKOoH-THOO THIIOTE3HI,
HampuMep: NalbHOCTh MOJETa IIApHKa, IYIIEHHOrO TOPHU30HTAJIbHO, TeM Ooiblle, yeM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C IeIaroroM MpoCcTeHIINX Mojieiel (U3NIecKuX siBJICHUI (B BUI€ PUCYHKOB
WIN CXeM), HallpuMep MajieHue MpeaMeTa; IpSIMOJIHHEHHOe PacIpOCTpaHEeHHE CBETa.

Pa3gex 2. IlepBona

YyajbHble CBeleHHs 0 CTPOeHHMH BelecTBa (S u)

Crpoenue
BemrectBa (1 1)

CTpocHHE BEIIECTBAa: aTOMBI M MOJEKYJBI, UX
pazmepel. Onvimol, 00KaA3bIBAIOWUE OUCKPEMHOE
CmpoOeHue seujecmeda.

Dponmansvuvie nabopamopnvie padomvl u

HabGmonenne u uHTEpIpeTanys COBMECTHO C IIEJaroroM OIBITOB, CBHAETENLCTBYIOIINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA: OIBITH C PACTBOPEHHEM Pa3IMYHBIX BEIIECTB B BOJIE.

OueHka IpU MOMOIIM TEXHOJOTMYECKOW KapThl Pa3MEpOB aTOMOB M MOJEKYJ C HMCIHOJIb30BaHUEM
¢ororpaduii, HOIy4eHHBIX Ha aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenne Nocie MpeaBapuTeILHOr0 00CYKICHHUS C I1E1aroroM pa3MepoB MaIbIX TeJl.

7 Bee Jlemonctpaunu u JlabopatopHble paboThl, IPEACTABICHHBIC B COJEPKAHUY, AOMYCKAETCA(MOXKHO) IPOBOANTH, HCTIONb3YsI HHPOPMALMOHHBIE U IEKTPOHHBIE TEXHOIOTHH (LM(POBLIE
00pazoBaTenbHbIE PECYPCHI).
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onvimoi’.
1. Onenka AnaMeTpa aToMa METOJIOM PsIOB (C
ucronb30BaHueM Qororpaduii).

JIBH:KEeHUE

M B3aUMOJICHCTB
e YacTHIX
BelecTBa (2 4)

JlBmxeHne 9acTull BeniecTBa. CBsI3b CKOPOCTH
JIBUKEHMSI 4acTUL ¢ TeMIieparypoil. bpoyHoBckoe
nBkenue, muddysusa. Bsaumoodeiicmeue yacmuy
seujecmed: npumadCceHue u Ommankueanue.

JHemoncmpavuu

1. HabmoneHne 6poyHOBCKOTO IBHKCHUS.

®Dpoumansnsie nadbopamopHrvie padomuvt u
onvimol

1.0OnbITEL o  HaOIIOIEHUIO

pacIIpeHus ra3os.
2.0mBITE IO OOHAPYKEHUIO NEHCTBUSA CHI
MOJIEKYJISIPHOTO MIPUTSKCHNUS.

TCILJIOBOT'O

Habmronenne u 00BbsICHEHUE TIPH ITOMOIIH Tefarora OpOyHOBCKOTO IBIKEHUS U SBICHUS AP Y3HUHL.
[IpoBenenne n OOBACHEHHWE C OMOPOIl Ha ANTOPUTM, NPEIBAPHUTEILHO PAa300paHHEIN C IeIaroroM
OIIBITOB ITO HAOIIOJCHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B.

[IpoBenenne m OOBSCHEHHE OIBITOB C OMOPOH Ha alITrOPUTM, NpPEABAPUTEIHHO pPa3oOpaHHBIA ¢
IEIaroroM 1o 00HAPY KEHHUIO CHJT MOJIEKYIISIPHOTO TPUTSDKEHHSI M OTTAJIKUBAHMUS.

ArperatHble
COCTOSIHMS
BelecTBa (2 4)

ArperaTHble COCTOSHHS BELIECTBA: CHIPOEHUE
2a308, Jrcuoxocment u meépovbix
(kpucmaniuueckux) men. Bzaumoceazv medxcoy
CBOUCMBAMU BEWECE 8 PA3HBIX ACPE2aAMHbIX
COCMOSHUAX U UX  AMOMHO-MOJEKYJIAPHbIM
cmpoeHueM. Ocobennocmu azpe2amuvix
COCMOSHUTL 00bL.

Jemoncmpayuu

1. Habnronenne nuddy3un.

Omnmcanue o1 pyKOBOJCTBOM Iearora (C UCIoIb30BaHUEM MPOCTHIX MOJIEINCH) OCHOBHBIX Pa3IHINi
B CTPOCHHUH T'a30B, KUIAKOCTEH M TBEPIBIX TEIL.

HauanpHble mpeacTaBieHHS O MaJol CXHMMAaeMOCTH JKHIKOCTEH W TBEPABIX Tel, OONBIION
C)KUMaEMOCTH Ta30B.

OObsicHeHne Ha 0a30BOM YpOBHE I10J] KOHTPOJIEM II€[arora 0 COXpaHeHUH (OPMBI TBEPABIX TEN U
TEKY4eCTH KUAKOCTH.

Habmonenue 3a onbITamMu, 10Ka3bIBAIOIIMMHE, YTO B TBEPIOM COCTOSIHUH BOJIBI YACTHIIBI HAXOAATCS B
CpeIHEeM JAajblie Ipyr OT Apyra (IUIOTHOCTh MEHBIIE), YeM B KUIKOM.

VYcraHoBieHHe C ONOPOM Ha JUIAKTUYECKHA MaTepHan TIPOCTHIX B3aHMMOCBA3EH MEXIy
0COOEHHOCTSIMM arperaTHbIX COCTOSIHMH BOIBI M CYIIECTBOBAaHHEM BOJIHBIX opraHm3mMoB (MC —
6uonorus, reorpadusi).

Paznen 3. /IBukeHue u B3aumopaeiicreue tei (21 1)

MexaHuuyeckoe
nBukenue (3 1)

Mexannueckoe aBuxeHue. PaBHOMepHOE U
HepaBHOMepHOe nBIKeHHe. CkopocTb. Cpedwas

CKOpOCMb  NpU  HEePAGHOMEPHOM — OBUIICEHUU.
Pacuér myTH 1 BpeMEeHH ABIDKCHHS.
Hemoucmpayuu
1. HaGmronenne MeXaHMYECKOTO  ABHMYKECHUS

HccnenoBaHue paBHOMEPHOTO JBIKSHUS U ONIPECICHUE ero MPH3HAKOB I0CIie NPeBapUTEIbHOTO
00CYXXIEHUS C MeJ]aroroMm.

HaGuroieHre HepaBHOMEPHOTO JIBIKEHUS M OTIPEICNICHUE €0 OTINYHA OT PABHOMEPHOTO JBHKCHHUS
ocJIe MPEIBAPUTEILHOTO 00CYXKICHUS C TIEIarOrOM.

Pemenne THUMOBBIX pacu€THBIX 3a1a4 B 1—2 ACWCTBUS C OMOPOW HA alNTOPUTM, NPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MEAaroroM Ha ONpeAeiICHUE IyTH, CKOPOCTH ¥ BPEMEHU PaBHOMEPHOTO

8 31ech u nanee MPUBOAUTCS PACIIMPEHHBIA IIepedeHb JJA00PaTOPHBIX pabOT M OIBITOB, U3 KOTOPOTO YUHUTEIb JeTaeT BBIOOP [0 CBOEMY YCMOTPEHHIO U C YIETOM CITHCKA SKCIIEPUMEHTAIBHBIX 3aTaHHH,
nperaraeMsix B pamkax OI'D mo pusuke.

36




Tena.
2. Usmepenne
JIBIDKEHIISL.
dponmansusie nadbopamophsie padomeol u
onvimol
1. OmpeneneHne  CKOPOCTH ~ PaBHOMEPHOTO
IBIDKEHUS (OIapuKa B IKUIKOCTH, MOJEITH
AIEKTPHYECKOTO aBTOMOOMIIA | T. 11.).
2. Onpenenexnue cpenHei CKOPOCTH
CKOJIb)KEHUSI OpycKa WM IIapuKa 10
HAKJIOHHOH INIOCKOCTH.

CKOpPOCTH  NPSIMOJIMHEHHOTO

JBIDKCHUSL.
AHanu3 Ipyu MOMOIIX TTeAarora rpaMKoB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHHU.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SBnenue WHEPIIUH. 3axon uHepyuu.
Bzaumooeiicmseue men kax npuuuna uzmeHenus
ckopocmu  osudicenus men. Macca kax mepa
unepmnocmu mena. IInotHocTs BemecTBa. Cea3b
NIOMHOCMU C KOIUYECMEOM MOEKYI 6 eOuHuye
00véMma sewyecmea.

Hemoncmpauyuu

1. Habmronenue SBJICHUS UHEPLIHH.

2. HaGmroieHre M3MEHEHHsI CKOPOCTH IpH
B3aUMOJICICTBUU TEI.

3. CpaBHEHHE Macc 110 B3aUMOJICHCTBUIO TEJL.

OObsicHEeHHE MPH TOMOIIM TEXHOJOIMYECKOW KapThl M Telnarora W IPOrHO3UPOBAHHUE SIBJICHUIA,
00YCIIOBJICHHBIX MHEpLHUEH, HapUMep: YTO MPOMCXOAUT IPU TOPMOXKEHHH WIIM PE3KOM MaHEeBpe
aBTOMOOMJIS, IOYEMY HEBO3MOKHO MIHOBEHHO NPEKPATUTh JABHKEHHE Ha BEJIOCHUIIEC]IE HIIM CaMOKaTe
UT. A

HaGmonenne w 6a30BbIi aHATU3 OINBITOB IMOJ] PYKOBOJACTBOM IeJarora, JE€MOHCTPUPYIOLIHX
HM3MEHEHHE CKOPOCTH JBI)KEHUS TeNa B pe3yNbTaTe ACUCTBUS HA HETO APYTHUX Tel.

Pemenne TMNOBBIX pacyé€THBIX 3afad B 1—2 AEHCTBHSA C ONOPOM Ha AJTOPHUTM, MPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C MIEIaroroM Ha OTPEJIeNICHNEe MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
Habnrogenne u 06a30BbI aHANW3 OMNBITOB IOA PYKOBOJCTBOM II€[arora, JIeMOHCTPHPYIOLTHX
3aBHCUMOCTb U3MEHEHHS CKOPOCTH TeJla OT €r0 MacChl IpU B3aUMOAEHCTBUM Ted. M3MepeHue Maccsl
Tena pa3IMyHbBIMU CTTIOCOOaMH.

OmnpeneneHne COBMECTHO C I1€1ar0roM IJIOTHOCTH Tella B PE3yIbTaTe U3MEPEHHUS €ro MacChl M 00bEMa.
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Cuana. Buael cua
(14 u)

Cuna KaK XapaKTepUCTHKa
B3auMojieiicTBusa Ten. Cuia ynpyrocTd M 3aKOH
I'yka.  Hszmepenue  cunvl ¢ nomouywio
ounamomempa. SIBIEHWE TATOTEHHS M CHIa
TsokecTH. Cuna msadxcecmu Ha Opyeux NIAAHEmAax
(MC). Bec mena. Heeecomocmo. ClnoxeHHe CHII,
HaIpaBJIEHHBIX 1o OJIHO NPSIMOM.
PaBropneiictBytomas cun. Cuna mpenus. Tpenue
cKoavicenus u mpenue nokos. Tpenue 6 npupoode u
mexnuke (MC).

/Iemoucmpauuuz

1. CnoxeHue CHJI, HallpaBJICHHbBIX MO OJHOU
IIPSIMOH.

2. lemoncmpayuss  cunvl
PA3IUYUHBIX MAMePUaNax.

Dponmanvuvie nabopamopnsvie padbomvt u

onvimbul.

1. OnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

2. OnBITHI, JIEMOHCTPUPYIOUINE 3aBUCHMOCTD
pacTspkenust  (nedopmanuu) TPYKHHBL  OT
IIPUIOKEHHOU CUJIBL.

3. OmBITBI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTD
CHJIBI TPEHHS CKOJIBXEHHS OT Beca Tejla U
XapakTepa CONMPHUKACAIOLTIXCS TOBEPXHOCTEH.

ynpyzocmu  Ha

W3yueHne COBMECTHO € NIEAAroroM B3auMOACHCTBUS KaK IPUYHUHBI U3MEHEHUSI CKOPOCTH TeJla WU €T
neopManum.

OmnncaHne Ha HAYaJIbHOM YPOBHE PEAIbHBIX CUTYAIMH B3aNMOACHCTBHS TEIN C TOMOIIBIO MOJEIEH, B
KOTOPBIX BBOJMTCS OHSTHE U N300pAKEHHE CHIIBI.

W3ydenne mox pyKOBOJACTBOM IEAArora CHIbl YIOPYTOCTH, 3aBUCUMOCTH CHIIBI YIOPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WM IPYXKHUHBI (C HOCTPOSHHUEM IpadHKa).

AHanu3 ¢ onopoil Ha TUAAKTUYECKUH MaTepHasl MoJ KOHTPOJIEM Mefarora NpakTHUECKUX CUTYaIUi,
B KOTOPBIX HPOSIBJISETCS AEHCTBHE CHJIBI YIPYTOoCTH (YNPYrocTh MsA4a, KPOCCOBOK, BETOK JAepeBa
U Jap.).

AHanu3 ¢ onopoi Ha AUJAKTHUECKUI MaTepuall MO KOHTPOJIEM IeAarora CUTyalui, CBSI3aHHBIX C
SIBIEHHEM TSATOTCHUSL.

[lonnManue ¢ omopoil Ha CXEMBlI NPH IOMOIIM IIE€AArora OpOWTAIBHOTO JBIDKCHHS IUIAHET C
HCTIONIB30BAHHMEM SIBJICHUS TATOTEHUS 1 3aKkoHa HHepuuH (MC — acTpoHOMHS).

W3mepenne Beca Tena ¢ MOMOIIBIO AnHaMoMeTpa. OOOCHOBaHHE 3TOTO CHOCO0a M3MEPEHUS IOCTe
MIOBTOPEHUS C TIEJarOTOM.

Habmonenue siBieHUS HEBECOMOCTH.

HabmnroneHue 3a sKCepUMEHTAIBHBIM MTOJyYCHUEM IPaBUIIA CIOXKEHHUS CHJ, HAIpPaBIECHHBIX BJIOJb
oJHOH npsiMoit. OmpesenieHue Mpy IMOMOIIY [e1arora BeIUIHHbEl PaBHOACHCTBYIOLIEH CHIL.
W3ydenue o pyKoBOJICTBOM II€jarora CUiIbl TPEHUS CKOJIBKEHHS U CUIIBI TPEHHUS TTOKOSL.
HccrnenoBanue ¢ onmopoif Ha TEXHOJOTHUECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYLIUXCS MOBEPXHOCTEH.

ba3oBblii aHaIM3 ¢ ONOPOH Ha AMJAKTUYECKUN MaTepHall MOJ KOHTPOJEM Iefarora MpakTUYECKUX
CHUTYaIM{, B KOTOPBIX MPOSIBIISICTCS JEHCTBHUE CHIIBI TPEHNUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHNUS
WIN yBenW4eHWs (KaTaHWE Ha JIbDKaX, KOHbKaX, TOPMOXEHHE aBTOMOOWIS, HCIIOJIb30BAaHHE
TOIIIAITHIKOB, TUIABAHUE BOJHBIX )KUBOTHBIX U 1p.) (MC — Ouomorus).

Pemenne THHOBBIX pacuéTHBIX 3afad B 1—2 AEHCTBHUS C OMOPOH HA AJTOPHUTM, MPEIBAPUTEIIHLHO
pa300paHHBIIl COBMECTHO C TI€J]aroroM C UCTIOIb30BaHUEM (DOPMYJI LTI pacy€Ta CHIIBI TSKECTH, CHIIBI
YIPYTOCTH, CHIIBI TPEHUS.

Pa3nen 4. laBiienne TBEPABIX TeJ, )KUAKOCTel 1 ra3os (21 u)

JlaBJsieHnue.
Ilepenaua
JaBJIeHHSA
TBEPABIMU
TeJlaMH,
SKHKOCTSIMH U
razamu (3 1)

Hasnenne. Cnocodwvl ymenvulenus u yeeaudens
oasnenus. Jlasnenue 2asa. 3a8ucumocmo
oasneHus 2asza om 00vEMA, MmemMnepamypul.
Ilepedaua dasnenuss meépovimu meiamu,
arcuokocmamu u 2azamu. 3axon Iackans.
ITnesmamuueckue mawumbi.

ﬂemoncmpauuuz

1. 3aBHCUMOCTBH

TEeMITEPaTypHI.

JaBJICHUA rasa oT

Ananu3 1 00BSICHEHHE ¢ OMOPON Ha AWTAKTHYECKHH MaTepHai MoJl KOHTPOJIEM IEAarora OIBITOB H
MIPAKTUIECKUX CUTYAINi{, B KOTOPBIX MPOSBISAETCS CHJIA TaBICHUS.

ObocHOBaHME C OMOPON HA TEXHOJOTHUECKYIO KapTy HPH ITOMOIIH [IE1arora croco00B YMEHBIICHUS U
YBEJIMYEHUS TaBICHUS.

W3yuenne o pyKOBOACTBOM II€jarora 3aBUCUMOCTH JIABJICHHS ra3a oT 00bEMa U TeMIepaTypehl.
W3yyenne nox pyKoBOACTBOM Ilejlarora 0COOCHHOCTEH Nepeauy AaBiIeHHs TBEPIBIMH TEIaMH,
XKHUIKOCTAMHU U razamMu. OOOCHOBaHHE Pe3yNIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOEHHS BEIIECTBa B
TBEPAOM, JKUJIKOM M I'a3000pa3HOM COCTOSHMSX NPEUI0KEHHBIMU (DOPMYIINPOBKAMHU.

HaOmonenue 3a 9KCIepUMEHTAIBHBIM I0Ka3aTeIbCTBOM 3aKoHa [lackas.
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2. Hepeﬂaqa JaBJICHUA )KUAKOCTBIO U I'a30M.

Pemenue TUIoBBIX paC‘{éTHHX 3aJga4y B 1—2 HeﬁCTBHH C OHOpOﬁ Ha aJilrOpUTM, NpPEABAPUTECIIBHO
pa306paHHLII71 COBMCCTHO C II€JaroroM Ha pacqéT JaBJICHUA TBépZ[OFO TCa.

JlaBjeHue
SKHAKOCTH (5 1)

3aBUCHMOCTb IaBJICHUS )KUIKOCTH OT TITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowl. ['uopasnuueckue mexaHusmol.

ﬂemoucmpauuuz

1. CooO1marommuecs cocy bl

2. 'mapaBanueckuii npecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOACTBOM IIeJarora 3aBHCUMOCTH
JIaBJICHUS )KHUIKOCTH OT IIyOMHBI OTPYKEHHS U IVIOTHOCTH KUAKOCTH.

Habmonenue n HauanpHOE MOHUMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3akoHa [lackas.
H3ydeHne COBMECTHO C IEJarOoroM COOOIIAIOMINXCS COCYIOB.

Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 neHCTBHUsS ¢ ONOpPON Ha aNroOpUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha pacyér JAaBIeHHs KUIAKOCTH.

HabGmonenue 3a 00bsicCHeHHEM IPUHIUIA JISHCTBHS THAPABIMYECKOTO Ipecca.

AHanm3 W OOBACHEHHE C ONOpOH HAa JUIAKTUYECKHH MaTepHal MOJ KOHTPOJIEM Ieaarora
MIPAaKTHYECKUX CHTYaIMH, IEMOHCTPHUPYIOIINX MPOSBICHUE AaBICHHS KUIKOCTH U 3akoHa [lackais,
HalpHuMep TPOLECCOB B OpraHu3Me IpH Iiy00oKoBoHOM HbIpstHuH (MC — Guosorus).

ATMocdepHoe
napjenue (6 u)

Atmocdepa 3emnu 1 atMOc(epHOe JaBlICHHE.
Ipuuunvl cywecmseoganus 6030YWHOU 00010UKU

3emnu. Onvim Toppuuennu. Usmepenue
ammocgheprozo 0aeneHus. 3asucumocmeo
ammocgepHo2o  0asneHuss oOm  8blCOMbL  HAO
yposuem  mopa. Ilpuboper  ons  usmepenus
ammocgeprHo2o 0agieHus.

/Iemoncmpauuuz

1. [IposiBneHne AeicTBUS aTMOC(HEPHOTO

JIaBJICHUSI.

HaGmonenue 3a sKcrepuMeHTaIbHBIM OOHApYKEHUEM aTMOC(HEPHOTO AaBICHHS.

AHanu3 1 00BbACHEHHE C OMOPON Ha TUNAKTUYECKUI MaTepHall Mol KOHTPOJIEM Ielarora OmnbsITOB U
MPaKTHYECKUX CUTYaIM, CBI3aHHBIX C IeHICTBUEM aTMOC(HEPHOTO TaBICHUSL.

Habmonenue 3a 00bsICHEHHEM CyLIECTBOBAHHS aTMOC(ephl Ha 3eMile 1 HEKOTOPBIX IUIaHEeTaxX WK €€
OTCYTCTBUSI Ha Npyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMHUS).

bazoBoe monnmanue MMPpUYUH HU3MCHCHUSA INIOTHOCTU aTMOC(bepI)I C BBICOTOI U 3aBHCHMOCTH
aTMOc(epHOTO JIaBJICHUS OT BBICOTHI.

Pemenne THMOBBIX pacdETHBIX 3agad B 1—2 NEHCTBHA ¢ OMOPOH Ha aJropHTM, NpPEeIBaPUTEIHHO
pa300paHHBIIl COBMECTHO C MIEIaroroM Ha pacyéT aTMOC(HEpPHOTO IaBICHUS.

H3ydenue nox pykoBOJCTBOM II€Aarora yCTpoicTa 0apoMeTpa-aHepousa.
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JlelicTBUE
SKHIKOCTH W ra3a
HAa NOTPy:KEHHOE
B HUX TeJ1o (7 4)

Heticmaue sicuokocmu u 2aza Ha NOSPYsHCEHHOE
6 HUXx meno. BrITamkuBaromas (apXxuMeIoBa) Cria.

3axon Apxumeoa. Inasanue mej.
Boszoyxonnasanue.

ﬂemoucmpauuuz

1. 3aBUCUMOCTh  BBITAJKHBAIOIIEH CHJIBI OT

o0béMa TNOrpYXKEHHOH dYacTH Tema |

IUIOTHOCTH JKUAKOCTH.

2. PaBeHCTBO BBITQJIKMBAIOLIEH CUNIBI  Becy

BBITECHEHHOM JKUIKOCTH.

3. YcnoBue maBaHUS TeN: IUJIaBaHUE WIH

NOTPY’KEHUE  TEI B  3aBUCUMOCTH  OT

COOTHOILIEHUS TNIOTHOCTEH TeJa U )KUIKOCTH.

Dponmanvuvie nabopamopnvie padbomvt u

onvimol.

1. MccnenoBanne 3aBUCHMOCTH Beca Tela B
Bo/ie OT 00B&Ma MOTPYKEHHOHW B JKUAKOCTH
YacTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOLIEH  CHIIBI,
JNEUCTBYIOIIEH Ha TENo, HOrpyXEHHOE B
JKUAKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH
CUJIBbI, NEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT
MAacchl TeJa.

4. OnbITHI, OEMOHCTPHUPYIOIIHE 3aBUCHMOCTH
BBITQJIKUBAIOLEH CHJIBI, JIEWCTBYIOIIEH Ha
TEJIO B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B
JKUAKOCTh YacTH Tejla M OT IUJIOTHOCTH
JKUAKOCTH.

5. KoncrpyupoBanue apeoMerpa Win
KOHCTPYUPOBAHHE JIOJKU U ONpENENIeHUe €€
rpy30M0bEMHOCTH.

Habmroenue 3a sKCTIeprIMEHTATFHBIM 00HApY)KEHHEM ACUCTBUS KUIKOCTH U Ta3a Ha TIOTPYKEHHOE B
HUX TeJIO.

Omnpenenenue ¢ Onopoil Ha TEXHOJIOTMYECKYIO KapTy BHITAJIKUBAIOIIEH CUIIbI, JeHCTBYIONIEH Ha TeNo,
MOTPYXEHHOE B JKUAKOCTb.

HabnroneHue 3a mpoBeICHUEM B 00CYKICHUE COBMECTHO C TIEJarOTOM OIBITOB, IEMOHCTPHPYFOLTHX
3aBHCHUMOCTH BBITAIKHBAIOLICH CHIIBI, NEHCTBYIOMIEH Ha TEJIO B KUIKOCTH, OT 00BEMa MOrpyKEHHON
B )KHJKOCTB YaCTH TeJIA ¥ OT IUIOTHOCTH JKAIKOCTH.

HccrenoBanme oz pyKOBOACTBOM I€/Iarora 3aBUCHMOCTH Beca Tejla B BOZE OT 00bEMa NOrpyKEHHOM
B )KHJKOCTB YaCTH Tela.

Pemenne THUMOBBIX pacu€THBIX 3a1a4 B 1—2 AeHCTBHUS C OMOPOH HA aNTOPUTM, HPEABAPUTEIHHO
pa300paHHBIi COBMECTHO C TIEIaroroM Ha MPUMEHEHHE 3aKOHA ApXUMeE/Ia M YCIOBHS TIaBaHUS TEl.
KoHcTpyupoBanue npu NOMOIIH Tearora apeoMeTpa Uil KOHCTPYHPOBaHHE JIOAKH U ONpeielicHHe
€€ Irpy30M0AbEMHOCTH.

Pazgen 5.

Pa6ora n MmourHocTh. JHeprus (12 1)

Pa6ora
M MOLIHOCThH
(ER))

Mexanundeckast padota. MOIHOCTb

HaOmonenne 3a 3KCIIEpUMEHTAIBHBIM OIpE/ICICHHEM MEXaHWYeCKOW paboThl CHIIBI TSKECTH IPH
MAJICHUN TeNa ¥ CHJIBI TPEHUS IPH DPABHOMEPHOM IIEPEMEUICHWH Tejla IO TOPHU30HTAIBHOU
ITOBEPXHOCTH.

HabGmonenue 3a nteMoHcTpanyeil pacuéra MOITHOCTH, Pa3BUBAEMOM IIPH MOABEME I10 JIECTHUIIE.
Pemenne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 neHCTBHUS ¢ ONOpPOH Ha alrOpUTM, NpPEABapUTEIHHO
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pa306paHHLII71 COBMCCTHO C II€aaroromM Ha pacqéT MEXaHHYECKOMU pa60T1>1 1 MOIITHOCTH.

IIpocrbie
MeXaHu3Mbl (5 1)

[TpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIIOHHAs
IUNIOCKOCTb.  [Ipasuno  paenosecus  pwiuaza.
Ilpumenenue npasuna pasHosecus pvivaza K
onoky. «3onomoe npasunoy mexanuxu. KI1J|
MPOCTBIX MeXaHU3MOB. IIpocTele MexaHM3MBI B
OBITY U TEXHHKE.

JHemoncmpayuu

1. IIpuMeps! MPOCTHIX MEXaHU3MOB.

Dponmansvuvie nabopamopuvie padonvl u
onvimol

1. Onpeodenenue pabomvl cunvl mpeHus npu

PAsHOMEPHOM 08UICEHUU mena no

20pU30OHMANLHOTL NOBEPXHOCII.

2. Hccnedosanue ycnosuil pagnogecus pbluaza.

3. Usmepenue KII/[ naxnounou niaockocmu

(31eKMpOHHASE OeMOHCIMpayus).

HayanbHoe moHMMaHWe BBHIMTPHIIIA B CHJIE MTPOCTHIX MEXaHU3MOB Ha MPUMEpE pblyara, MoJABUKHOTO
M HEMTOABUKHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue COBMECTHO C MEaroroM ycloOBHs paBHOBECHS phlyara.

OGHapykeHHe 1MoJ] pyKOBOACTBOM IIelarora C OIOPOH Ha AMJAKTHYSCKHN MaTephal CBOWCTB MPOCTBIX
MEXaHU3MOB B Pa3IHMYHBIX HHCTPYMEHTAX U MPHUCIIOCOOJICHISIX, HCIIONB3YEMBIX B OBITY U TEXHHKE, a
TakXke B XUBBIX oprannzMax (MC — Ouoorus).

HabnroneHue 3a 3KCIIepUMEHTAIBHBIM JJOKa3aTEIbCTBOM PABEHCTBA pAa0OT MPU NMPUMEHCHHUH MPOCTHIX
MEXaHNU3MOB.

Omnpenenenue noa pykooactBoM nenarora KITJ[ HaKIOHHOM MIIOCKOCTH.

Pemenne THNOBBIX pacd€THHIX 3ajad B 1—2 ACHWCTBHUS C OMOPOW HA ANTOPHUTM, MPEIBAPUTEIBHO
pa300paHHBIi COBMECTHO C IMEAAaroroM Ha MPUMCHECHHE MpPaBUiIa PABHOBECHS phluara M Ha pacuéT
KIIA.

Mexannyeckasi
sneprus (4 v)

Mexanuueckas dHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00no2o
6U0A MeXawuueckoll 3Hepeuu 6 Opyeou. 3aKoH
COXpaHEHHMs SHEPTUHU B MEXaHHUKE.
®@poHTAIbHBIE JJA00paTOPHbIe PadoThHI U
ONBITHI.

1. Nzyuenue 3aKOHa COXpaHEeHHUs
MEXaHNYECKOH OSHEepruu (3JICKTPOHHAsS
JIEMOHCTPAIIHSA).

HabmnroneHune 3a SKCIepUMEHTAIBHBIM OIpe/ie/ICHHEeM H3MEHEHUS! KHHETHUECKOW U MOTeHIINAIbHON
SHEPIHuH Tela MPH €ro CKaTbIBAHUK 10 HAKJIIOHHOM MIOCKOCTH.

dopMynupoBaHHE COBMECTHO C IIEaroroM Ha OCHOBE MCCIICOBAHMS 3aKOHA COXPaHEHHUS
MEXaHU4ECKOM YHEPTHU.

[IpencraBneHne Mpyu MOMOIIH IeJarora rpaHUI IPUMEHUMOCTH 3aKOHA COXPAHEHHUS SHEPTHH.
Pemenne TUMOBBIX pacu€THBIX 3a7a4 B 1—2 AeHCTBHUsS C ONOPON HA aNTOPUTM, IPEABAPUTEIBHO
pa300paHHBIIl COBMECTHO C IIE/IaroroM C HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS SHEPTHH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTHueckni
0JI0K, TEMBI

OcHoOBHOe coep:kaHHe

OcHoBHbIE BU/bI AeITeJIbHOCTH yYALIUXCS
(Ha ypoBHe y4eOHBIX el CTBUIl)
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Pa3nen 6. Tennosbie siBiaeHus (28 1)
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Ctpoenue
H CBOMCTBA
BemecTBa (7 4)

OcnosHyle nOA0MHCeHUs MOIEKYIAPHO-
KUHemu4eckoli meopuu CMpOeHUus Geujecmad.
Macca u pasmepsr amomog u monexyn. Onvimol,
noomeepacoaroujue OCHOBHble NOA0HCEeHUs
MONEKYIAPHO-KUHEMUYeCKol meopuu.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOro
cocTossHUIl  BemecTtBa. Kpucmaniuueckue —u
amoppuvie mena. ObOviCHeHUe CEOUCME 2a308,
ocuokocmet. U mMEEPOLIX mel  HA  OCHOGe
NON0JHCEHUL MONEKYIAPHO-KUHEMUYECKOU Meopuu.
CMauMBaHue u Kanuuiapuvie saenenus. Tennosoe
pacuupenue u cocamiue.

,Zlemoucmpauuuz

1. Habmoerre OpOyHOBCKOTO IBHIKCHHS.

2. Habmonenne muddy3nn.

3. HaOmonenne  ABICHHN

KanWUIIPHBIX SIBICHHUH.

4. HabmoieHre TeIUIOBOTO PACIIPCHUS TE.

5. 3MeHeHune naBieHUs rasa Npu U3MEHECHUU
00bEMa 1 HarpeBaHUU HJIH OXJIKACHHH.
@ponmansHsle nadbopamopHvie padbomel u

onvimol.

1. OmpITEl IO OOHAPYXEHUIO JEHCTBUS CHI

CMa4YMBaHUA n

MOJICKYJIIPHOT'O MPUTIKCHU (I/IJ'II/I
DJICKTPOHHAA ,I[GMOHCTpaL[I/ISI).

2. OnpITBI  TIO BbIpAIlllUBAHUIO  KPHUCTAJJIOB
HOBapCHHOﬁ COJIM HUJIKU caxapa.

3. OnbITEI Io Ha6J'IIO,I[eHI/IIO TCILJIOBOT'O

pacliupeHusi Ta30B, KUIKOCTEH U TBEPABIX
Tell.

4. Onpenenenne NaBlIeHUs BO3ayxa B OayuioHe
IITIPHIIA.

5. OmBITEL, JEMOHCTPHPYIONINE 3aBUCHMOCTH
JaBIEHUST BO3AyXa OT ero o0béMa u
HaArpeBaHUs WIN OXJIAXKICHHUS.

6. Ilposepka eunomesvl TUHENHOU 3A8UCUMOCTHU

ONUHbL cmonouka JHCUOKOCIU 6
MEPMOMEMPUUECKOTL mpyoxe om
memnepamypbi.

HaOmonenne u MHTEPIPETAINA COBMECTHO C IIEAAaroroM OIBITOB, CBUAETEIBCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM Pa3INIHBIX BEIIECTB B BOJE.

Pewenne TUMOBBIX pacyE€THBIX 3a7ad B 1—2 nNEWCTBUSA C ONMOPOM Ha aNrOpUTM, IPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C MEIaroroM IO OLCHUBAHHIO KOJTUIECTBA aTOMOB MJIM MOJIEKYJ B €IUHHUIIE
00BéMa BellecTBa.

[IpeacraBneHne npu MOMOILIM Negarora OpOyHOBCKOTO JIBW)KEHHMS, ABICHUS TU(M(PY3UN U paziIndui
MeXJTy HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELECTBA.
OObsicHeHHE TIPU TIOMOIIIM TeJlarora ¢ ONOpoi Ha JUIAKTUYECKUH MaTepHal OCHOBHBIX Pa3iIMYUi B
CTPOGHUHU Tra30B, JKUAKOCTEM U TBEPIABIX TEJI C HCIONb30BAaHHEM IIOJO0XKEHUN MOJICKYJISPHO-
KMHETHUYECKOH TEOPUU CTPOEHUS BEIIECTBA.

IIpoBeneHue nox pyKoBOJCTBOM Ie[arora OMbITOB IO BEIpAllMBaHUIO KPUCTAIIIOB TOBAPEHHOH coyn
WJIN caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM U 0OBSICHEHUE M3 NPEUIOKEHHOTO TIEPEYHS BHIBOAOB OIIBITOB,
JEMOHCTPHPYIOIINX KallWULIPHBIE SBICHHUA U SBICHIE CMaulBaHMU.

OOBsicHEeHHE ¢ OTTOPOH HA TEXHOJIOTHYECKYIO KapTy MO PyKOBOJCTBOM II€1arora posin KaIMLIIPHBIX
SIBIICHUH JJIs1 TIOCTYIUICHUS BOAKI B opraHu3M pactennii (MC — Ouosorus).

HaOuntoieHue onbITOB 1O HAOJIOISHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIAKOCTEH U TBEPIBIX TEl.
OOBsiCHEHHE ¢ OTTOPOH Ha TEXHOJIOTHUYECKYIO KapTy MO pyKOBOACTBOM Iejarora CoxpaHeHus o0béma
TBEPIBIX TeJI, TEKY4ECTH KUAKOCTH (B TOM YHCIE, PA3HUIBI B TEKYUECTH JUIA Pa3HBIX KUAKOCTEH),
JTaBJICHUS rasa.

Habmnronenue 3a mpoBeA€HHUEM OIBITOB, IEMOHCTPUPYIOIINX 3aBHCUMOCTD JaBICHHS BO3IyXa OT €ro
00BEMa M HATrpeBaHUS MM OXJAXKICHUSA, U MX OOBACHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISPHOTO
yUCHHSI.

AHanu3 NpH MOMOIIM TIeAarora ¢ ONopod Ha JUIAKTHYECKUH MaTepHal NMPaKTHUECKHX CHTYaIWH,
CBSI3aHHBIX CO CBOIMCTBaMH Ia3oB, )KUIKOCTEH M TBEPIBIX TEIL.
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TenoBbie
npoueccsl (21 4)

Temnepatypa. Cesasb  memnepamypbl  cO
CKOPOCMBIO MENN0B020 OBUNCEHUS YACUY.
Buytpennss sueprusi. Cnocobsr usmeHenus
6HymMpeHHel — dHepeuu: — menionepeoava U
cogepuienue padbomovl. Budvl mennonepedauu:
MenionposooOHOCMb, KOHBEKYUS, U3TYYeHUe.
Konmuecto TETIJIOTHI. VY nenvHas
TEIUIOEMKOCTb BEIIECTBA. [eniooOmen u mennogoe
pasHogecue. Ypasnenue meniogozo 6anauca.
ITnasnenue u omeepoesanue KPUCMALIULECKUX

sewecms.  YIempHas ~— TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u xonOencayus. Hcnapenue
(MC). Kunenwe. VnenbHast TEIIOTa
napooOpa3zoBaHus. 3asucumocms memnepamypul
Kunemus — om ammocgepnozo oasnenus.
Buasicnocms 6030yxa.

OHeprus  TOIUIMBA.  YIeNmbHas  TEIUIoTa
CropaHwsl.

Ilpunyunvr pabomvr mennoguix Osucamenetl.
K1l mensio8020
osucamens. Tennosevie oOsucamenu u 3sawuma

oxpyacaroueti cpedwt (MC).

3axon coxpanenus u npespaweHuss dIHepeUU 8
mennosvix npoyeccax (MC).

,Zlemoncmpauuuz
[TpaBuia U3MepeHUs TEMIEPaTyphl.

1. Bugsl Tennonepenayu.

2. OxnmakJeHne pu COBEPIICHUH PaOOTHL

3. HarpeBanne mnipu COBEpUICHHH PabOTHI
BHEITHUMH CHJIaMH.

4. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IUYHBIX
BEIIECTB.

5. HaOimroieHme KUMeHus.

6. HabmoneHne 1OCTOSIHCTBA — TEMIEpaTyphl

[IpH TUIABJICHUH.
7. MoJielH TEIJIOBLIX JIBUraTelIeH.
Dponmansusvie nadopamopuvie padonvt u
onvimol.
1. HaOmoneHne W3MCHEHUS  BHYTPCHHEU
SHEPTUU TeJIa B Pe3yJIbTaTe TEIIoNepe auu u
pabOThI BHENITHUX CHII.

OOocHOBaHKE MO TMOJTOTOBJICHHOMY aJTOPUTMY COBMECTHO C IIEAaroroM IpaBHJI W3MEPEHUS
TEeMIIEPATYPHI.

CpaBHEHHE PA3INIHBIX CTIOCOO0B H3MEPEHHS U IIKAJ TEMIICPaTYPHI.

HabnroneHue 3a mpoBeICHUEM OTIBITOB, IEMOHCTPUPYIOIIUX U3MECHCHUE BHYTPEHHEH YHEPTHH TElia B
pe3ynbTare Teronepeaaun u padboThl BHEIIHUX CHJL.

Habmronenue 3a MpoBeACHNEM OIIBITOB, OOCY)KICHHUE TPAKTHYECKIX CUTYAIHH, JeMOHCTPUPYIOIINX
pasIuydHbIe BUABI TEIJIONEPEAAYH: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3ITyUEHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTUUECKYIO KapTy MOJ PyKOBOACTBOM I€Aarora siBICHUs
TEII000MEHA MPH CMEIIUBAHIH XOJIOJHOM U TOpsYei BOJIBI.

HabntoneHue ycTaHOBICHHS TENJIOBOTO PaBHOBECHS MEXKIY ropsiueit U X0JI0JHOH BOJOMH.
OmnpeneneHne P TOMOIITH TIeIarora KOJHMYeCcTBa TEIUIOTHI, TOIYYCHHOTO BOIOH IIPH TETIOOOMEHE ¢
HarpeThiM METANINYECKUM LIUIHHIPOM.

Omnpenenenue no Tabaulle yAeIbpHOM TEIUIOEMKOCTH BEIIECTBA.

Pemenne TUMOBBIX pacyE€THBIX 3aad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIl COBMECTHO C IIEaroroM, CBSI3aHHBIX C BBIYUCICHHEM KOJMYECTBA TEIUIOTHI U
TEMJI0EMKOCTH TIPH TEIUIOOOMEHE.

AHanu3 Opu MOMOLIM IeJarora CUTyalUuil NpPaKTUYECKOTO HCIOJb30BaHUS TEIJIOBBIX CBOWCTB
BEIIECTB W  MaTepHajoB, HampuMep B  LEJNsIX  DHEProcOepekeHHs:  TEIIOM30JIALUS,
9HEprocOeperaroIine Kpbliv, TePMOAKKYMYJISITOPBI | T. 1.

Habmronenune ssBneHni HCTIapeHUs U KOHACHCAIIHH.

HabmroneHue 3a uccie10BaHNEM Mpoliecca HCIIapeHUs Pa3InYHbIX KUIKOCTEH.

OOBsCHEHNE 10 aNTOPUTMY COBMECTHO C MEIaroroM siBICHUH UCIIapeHUs U KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOT'O YUYEHHUS.

HabnroneHune u 00bsICHEHHE TIpoIIecca KUTICHHUS, B TOM YUCIIE 3aBUCUMOCTH TEMIIEPaTyPhl KATICHHUS OT
JIABJICHUSL.

OmnpeneneHre MO TaOIHIIE OTHOCUTEIFHOH BIaYKHOCTH BO3-1IyXa.

HabmroneHue mporecca ImiaBieHUs KPICTALUTHYECKOTO BEIIECTBA, HATIPIMED, JIbJa.

CpaBHeHHe 1O IUIaHY [pU TOMOIIM Iefarora NpPOIECCOB IUIABJIEHUS KPUCTAJUIMUECKHUX TN
U pa3MsTYeHUS MIPH HArpeBaHUU aMOP(HBIX TEI.

Omnpenenenue 1Mo TabIuUIle yISIEHON TEIIIOTH IIABICHUS JThA.

OOBsicCHEHHE TT0 CXeMe TI0CIe 00CY)KICHHS C TIeJaroroM SIBICHUH IUIaBICHUS W KPUCTAJUIN3AIINH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOH HA ajJrOPUTM, MpPEABAPHUTEIHHO
pa3o0paHHEI COBMECTHO C TIEJJarOrOM, CBSI3aHHBIX C BEIYUCICHAEM KOJIMYECTBA TEIUIOTHI B MPOLIECCAX
TeIUIoNepe1auy MPpH IJIABJACHUH U KPUCTAIUIM3ALUH, UCTIAPEHUH U KOHIEHCALIUH.

AHanu3 mpyu MNOMOIIM IeJarora ¢ Onopod Ha JUAAKTHYECKUNA MaTepuan CUTyaluil NpakTHYECKOTO
NPUMEHEHUsI SIBJICHUH IUIaBJI€HHUS M KPUCTAUIM3allMM, HaOpuMep, IMOJIy4YeHHE CBEPXUHUCTBIX
MaTepHualoB, COJIeBas rpesKa u Jp.

AHanu3 Ipy TTOMOIIH Tle1arora padoTsl ¥ 00BSCHEHNE IPUHINIIA ISHCTBHS TETIJIOBOTO JBUTATENS.
Brlunciienue koJMyecTBa TEIJIOTHI, BHIIEISIONIETOCS MPU CTOPAHUU PAa3IMYHBIX BUJOB TOIUIMBA, U
KII[ nBurarens.
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2. UccnenoBanue sBICHUS TEIJIOOOMEHA MpH
CMEIIIMBAHUH XOJIOTHOW U TOPSUCH BOIBI.

3. Onpedenenue Koauwecmea meniomet,
HOMYHUEeHHO20 6000l Npu MenioodOMeHe ¢
Hazpemuvlm MEeMALIULeCKUM YUTUHOPOM.

4. Onpedenenue  yoenvHOU  MeNIO0EMKOCHU
seujecmea.

5. Uccnenosanue mporiecca HCIapeHus.

6. OmpeneneHne OTHOCHUTENBFHONW BIIAYKHOCTH
BO3/yXa.

7. Onpeodenenue yOerbHOU Menionvl NAAGIEHUS.
a60d.

OGC}’)KZ[CHI/IC COBMCCTHO C I€AaroromM 3KOJOIMYCCKHX HOCJ'IeI[CTBI/Iﬁ HCIIOJIb30BaHUA )IBHFaTeHeﬁ
BHYTPCHHETO CropaHusi, TCIJIOBbIX U FPI,HpOSJ'IeKTpOCTaHIII/Iﬁ (MC — 3KOJI0THU, XI/IMI/IH).

Pa3nes 7. DiaexkTpuyeckue U MArHUTHBIE siBJIeHus (37 1)

DJleKTpuYecKue
3apsaabl.
3apskeHHbIE
Tejaa U UX
B3aHUMOJeHCTBHE
(7w

Onexmpusayua men. JIBa poaa 3MeKTPUIECKUX
3apsmoB. B3amMopelcTBhe 3apsDKEHHBIX — Tedl.
3axon Kynona (3asucumocmuo cunvl
83AUMOOEUCMBUS 3APANCEHHBIX Mell OM 8eIUYUHbI
3apsa008 U paccmosarus mexicoy meiam,).

DNeKTpuueckoe  MoJie. Hanpsowcénnocmo

anexmpuueckozo noas. Ilpunyun cynepnosuyuu
9NeKMpUdecKux noell (Ha KauecmeeHHoOM YposHe).

Hocumenu INEKMPUYECKUX 3aps008.
Onemenmapnwiii NIeKMpUYecKull 3aps0.
Cmpoenue amoma. IIpOBOTHUKH U AUIIEKTPUKH.
3aKoH COXpaHEHUs AIEKTPHUCSCKOTO 3apsia.

/Iemoncmpauuuz

1. DnexTpusauus Tem.

2. /Iea pojga INEKTPUYCCKUX 3apsigoB U

B3aMMOJICHCTBHE 3aPSHKCHHBIX TEIl.

3. YcTpoiicTBO U eiicTBUE 2IEKTPOCKONA.

4. DnexTpocTaTUuecKast UHAYKLIHS.

5. 3aKOH COXpaHEHUs INEKTPHUECKUX 3apSAI0B.

Dponmansuvie nadopamopuvie padonvt u
onvimol.

1. OmBITH 0 HAOIOJCHHIO 3JICKTPU3AIMU TEI

HHAYKIUEH U PH COTPUKOCHOBEHUH.

HabmnroneHue 3a poBeAGHUEM OIBITOB IO JIEKTPU3ALUH T [IPU CONIPUKOCHOBEHUH U MHIYKIIHEH.
Habmronenne n 00BsICHEHHE ¢ ONOPOH Ha AUJAKTHYSCKUI MaTepHall B3aUMOJICHCTBHS OAHOMMEHHO
1 pa3HOUMEHHO 3apsHKCHHBIX TEIl.

OObsicCHEeHHE NP ITOMOIIH TTeAarora MpUHIKNA ASHCTBUS HIEKTPOCKOTIA.

OOBsICHECHHE COBMECTHO C TEAaroroM SBICHHU SJCKTPU3AIMH IPH COTPHUKOCHOBEHUH TEN H
UHYKIEN C UCII0Ib30BaHUEM 3HAHUI O HOCUTEIIAX ANEKTPHUECKUX 3apA/I0B B BEIIECTBE.
PacnosnaBanue W OOBSICHEHHE TI0 CXEME COBMECTHO C II€JJarorOM SIBICHHWH 3JICKTPH3AIHU
B TIOBCETHEBHOM KH3HH.

Habmronenue 1 00bsCHEHUE C OTTOPOH HA TEXHOJIOTUYECKYIO KapTy OIBITOB, MIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUS JIEKTPUIECKOTO 3apsama.

HabmrogeHne ombITOB 110 MOAEITMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPHUECKOTO OIS,

HccrnenoBanue moa pyKOBOJICTBOM Iefarora JAEHCTBHSA 3JEKTPHUUECKOTO IOJII Ha MPOBOTHHUKH H
JTUDIIEKTPUKU
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IMocTostHHBIH
3JIEKTPUYECKHU I
Tok (17 1)

DNeKTpUYECKHil TOK. Ycrosus cyuecmeosanus
anekmpuieckoeo mokda. VICTOYHUKH TIOCTOSHHOTO
TOKa. J[eHiCTBHA 3JEKTPUIECKOT0 TOKa (TEIUIOBOE,
XUMHYECKOe, MAarHUTHOE). JieKmpuyecKuil mox
8 HCUOKOCAX U 2A3aX.

PaGota W MOIIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [orcoyna—/lenya. Dnexmpuueckue yenu u
nompeoumenu 31eKmMpU4eckol dHepeuu 8 Ovimy.
OnexTpuueckas 1ens. Cuiia Toka. DneKTpuyeckoe
HarpsokeHne.  CONpOTHBIICHWE  TPOBOJHHMKA.
Yoenvnoe conpomuenenue seugecmsa. 3akon Oma

UL ydacTka mend. [locnmemoBarenpHOE UM
mapajieTbHOe COEIUHCHHUE TIPOBOTHHUKOB.
Kopomkoe 3amvixanue.

,Zlemoucmpauuuz

1. ITpOBOAHMKH U AUITEKTPUKH.

2. MoaenupoBaHue CHJIOBBIX JIMHUHN

IIEKTPUYECKOTO MOJIS.
. lcTOUHMKY TTOCTOSTHHOTO TOKA.
. JIeHcTBHSA 3JIEKTPUUECKOrO TOKA.
. DIEKTPUUYECKUN TOK B KHUJIKOCTH.
. 'a30BbIi1 pa3ps.
. I3mepenue cuitsl TOKa aMIIepMETPOM.
. I3amMepeHne 31eKTpHYECcKOTO HAIPSIKEHUS
BOJITMETPOM.
9. Peoctar u Mara3uH CONPOTUBICHHUH.
Dponmansvuvie nadopamopuvie padonvt u
onvlmul.

0NN N AW

.HCCHCI{OB&HI/IG HCﬁCTBHﬂ QJICKTPHUUICCKOTIO ITOJIAA Ha

TIPOBOAHUKHU U TUDJICKTPUKH.

.Coopka u ipoBepka pabOThI ANEKTPUIESCKON TN

IIOCTOSIHHOT'O TOKaA.

.JM3mepenue u peryaupoBaHue CUibl TOKa.
. I3smepeHue 1 perynupoBaHUe HAIPSKEHUS.
Hccnedosanue 3asucumocmu cunvl moxa, uoyuezo

uepes  pesucmop, om CONpPOMUGICHUS
pe3ucmopa u HanpssiCeHus.
.Onvimel,  demMoHcmpupyiowue  3a8UCUMOCHIb

INIEKMPUUECKO20 CONpOMUBIEHUA ﬂpOBOaHMKCl
om ezco a]lqul, I’l/lOl/L]a()u nonepeunoco cedeHus

Habmronenne pa3aimgHBIX BHIOB IEHCTBUS IEKTPHIECKOTO TOKA W 0OHApyKEHHE COBMECTHO C
NEaroroM 3TUX BUIOB ACHCTBUS B IOBCEAHEBHON KHU3HU.

COopxka 1o cxeMe | HCTIBITaHUE IOl KOHTPOJIEM TIearora AIEeKTPHIECKON IIeTH IIOCTOSHHOTO TOKA.
Habmronenue 3a neMoHCTpanueil H3MEPEHHS CHITBI TOKa aMIIEPMETPOM.

Habmronenue 3a jeMoHCTpaIie H3MepeHHst SJIEKTPUIECKOTO HANIPSDHKCHUS BOJIBTMETPOM.
IIpoBenenue u OOBSICHEHHE IPH IMOMOIIU YYUTENS OIBITOB, JEMOHCTPHPYIONIMX 3aBUCHMOCTB
SJIEKTPUYECKOTO COTNPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJX IMONEPEYHOro CEUYCHUs M
Marepuaia.

HabnroneHne 3a JIeMOHCTpaIlMel HCCICIOBAHUS 3aBHCUMOCTH CHIIBI TOKA, MPOTEKAIOIIECTO uepes3
PE3UCTOp, OT CONMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSI HA PE3UCTOPE.

bazoBble npencTaBieHus O MpaBWiiax CIOXKEHUS HaNpsKEHUM MpHU MOCIEN0BATEIbHOM COEAUHEHUHN
JIByX PE3UCTOPOB.

bazoBrie npencTaBieHys o npaBuiax AJIs CUIbI TOKA MIPU MapaJJIENIbHOM COEIMHEHUH PE3UCTOPOB.
HabmroneHne 1eMOHCTpalliy MeIarora 0 CUTYalusax MOCIEIOBATEIIEHOTO H IapauieIbHOTO
COEJIMHEHUS POBOJHUKOB B JOMAIITHUX 3JIEKTPUUECKHUX CETSIX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON Ha aIrOPUTM, NPEABAPUTENHHO
pa3o0paHHBIII COBMECTHO C IMENaroroM C HCHoJib30BaHMEeM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO  COIPOTHUBIICHUS IIPU  IOCJIEIOBAaTEIbHOM U IApaUIEIbHOM  COCOUHEHUH
TIPOBOJTHUKOB.

OmnpeneneHue ¢ ONOPOH Ha TEXHOJIOTHYECKYIO KapTy II0J PYKOBOJCTBOM Iiejarora paOoThl
3JIEKTPUYECKOTO TOKA, IPOTEKAOLIETO YEPE3 PEZUCTOP.

OmnpenerneHue ¢ ONOpoi Ha TEXHOJIOTHUECKYIO KapTy IMOJ PYKOBOJCTBOM I€Aarora MOITHOCTH
3JIEKTPUYECKOTO TOKa, BBIAENIAEMOM Ha pPe3UCTOpE.
HabmroneHue 3a ncciieoBaHIEeM 3aBUCHIMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HAIPsDKEHHS Ha HEl.
Omnpenenenue ¢ ONopoil Ha TEXHOJIOTMYECKYIO KapTy o]l pykoBoacTBoM nenarora KI1/1 narpesares.
HabmroneHue 3a ncciiegoBanreM mpeoOpa30BaHust YHEPTHHU TIPH IMOIBEME TPY3a AIMEKTPOIBUTATEIICM.
OO0BsICHEHNE TIOCIIE PACCYXKICHHS C TIEIarOTOM H COCTaBIICHHE TUTaHA-KOHCIIEKTa YCTPOHCTBA U
MIPUHITUITA JCWCTBUS JOMAIIHUX DJICKTPOHATPEBATEILHBIX IPHOOPOB.

OO0BsICHEHHE TIOCITIE PACCYXKISHHS C TIEIarOTOM H COCTaBIICHUE TUTAHA-KOHCTICKTa IPHYHH KOPOTKOTO
3aMBbIKaHMS U OPUHLMUIA AEHCTBUSA MIIaBKUX MPEAOXPAHUTENEH.

Pemenne THMOBBIX pacuETHBIX 3a7ad B 1—2 NEHCTBUS ¢ OMOPOW HA aNTOPHUTM, NPEABAPUTEIHLHO
pa3o0paHHBI COBMECTHO C MEJAaroroM ¢ UCIoib3oBanueM 3akona Jxkoyms—Jlenma.

HaGroieHre BO3SHUKHOBEHUS SJIEKTPHUECKOTO TOKA B )KUIKOCTH.
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u Mamepuana.

Ilposepra npasuna crodicenus HanpsjiceHull npu
nocne008amenbHoOM coeounenuu 08yx
Pe3uUcmopos.

Ulposepxa npasuna Ons  culbl mMoOKa  npu
napanieibHOM COeOUHEHUU Pe3UCTNOPO8.

.Omnpenenenne pabOThI  AICKTPUYECKOTO  TOKa,
UAYIIETO Yepe3 Pe3ucTop.

0. OrmpeneneHre MOITHOCTH YJIEKTPHIECKOTO TOKA,
BBIACIIIEMO Ha PE3UCTOPE.

1. UccimenoBaHue 3aBUCUMOCTH CHIBI  TOKa,
HAYLIETO Yepe3 JIAaMIIOYKY, OT HAMpPSHKCHUS Ha
HEH.

2. Onpeoenenue KIIJ] nacpesamens.
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Mar=uuTHble
siBJIeHust (6 1)

IlocrosinHbIE MarHuThL. B3anmoelicteue
MOCTOSIHHBIX MarHuToB. MaznHummoe noie.
Maeznumnoe none 3emnu u e2o 3navenue Ol
orcusHu Ha 3emne. Onvim Opcmeda. Maznumnoe
noJe snexmpuuecko2o moka. Ilpumenenue
2NIEKMPOMASHUMOE 6 mexHuKe. /lelicmsue
MASHUMHO20 NOJSL HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamens HOCMOAHHO20 MOKA.
Hcnonvsosanue snexmpoogucamerneii 6
MexXHU4ecKux yCmpoucmeax u Ha mpancnopme.
,Zlemoucmpauuuz
1. B3aumonelicTBrE MOCTOSTHHBIX MAarHUTOB.
2. MogenupoBaHue HEBO3MO>KHOCTH
pazziesnieHus MoJIF0COB MarHuTa.
3. MonennpoBaHue MAarHUTHBIX
MOCTOSIHHBIX MarHuTOB.
4. OnbIT Dpcrena.
5. MarHuTHoe Iojie TOKa. DIeKTPOMarHuT.
6. JleficTBEe MarHUTHOTO HOJIsI HA TIPOBOJHHUK C
TOKOM.
7. DneKTpoABUTaTeNb HOCTOSHHOTO TOKA.
Dponmansvuvie nabopamopuvie padonvt u
onvimul.

noJiei

.I/ICCJ'Ie)IOBaHI/Ie MAar"smuTHOI' O B3aHMO}IeﬁCTBHH
IIOCTOSIHHBIX MAarHMUTOB.
.I/I3yquI/Ie MAarsuTHOI'O 1011 IIOCTOSHHBIX

MAar"dmToB IIpU UX 061)6)IPIHCHI/II/I 1 pa3acICHUU.

JMccnenoBanue nelcTBUS 3JIEKTPUUECKOTO TOKA Ha

MarHUTHYIO CTPEJKY.

.OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCHUMOCTH CHIJIbI

B3aPIMOHeI>‘ICTBPI${ KaTylmKyu ¢ TOKOM M MarnuTa
OT CHJIbI TOKA U HAITPABJICHUSA TOKA B KaTYILKE.

M3ydyenne pelCTBUS MarHUTHOrO TONS Ha
MIPOBOJIHUK C TOKOM.

Koncmpyupoeanue  u  usyuenue  pabomul
I1eKmMpOoOsUzames.

JM3mepenne KITI 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue o pyKoBOACTBOM Melarora MarHUTHOTO B3aMMOIEHCTBHS OCTOSHHBIX MarHUTOB.
W3ydenue ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy MO PYKOBOJICTBOM Ielarora MarHUTHOTO T10JIs
MIOCTOSTHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3/IelICHNH.

HaGmonenue 3a mpoBeJeHUEM OITBITOB 110 BU3yaIU3aIMH MTOJISl HOCTOSIHHBIX MarHUTOB.

W3yyenne noa pyKoBOJICTBOM HENAarora siBICHUS HAMarHAIMBaHHS BEIIECTBA.

HccnenoBaHne COBMECTHO C IEAAroroM ACHCTBUS MJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
HaOmonenne 3a mpoBeAECHHEM OMBITOB, IEMOHCTPHPYIOIINX 3aBHCHMOCTH CHIIBI B3aUMOJACHCTBUS
KaTYIIKHA C TOKOM ¥ MarHuTa OT CHJIBI ¥ HAIIPaBJICHUS TOKA B KaTyIIKE.

AHanu3 1py NOMOIIM IEeJarora CUTyalui MPaKTHYECKOTO IMPHMEHEHHUS 3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHUECKHUX YCTPOMCTBAX, IPOMBIIIIICHHOCTH, MEANIIMHE).

W3ydenue ¢ onopoil Ha TEXHONIOTHYECKYIO KapTy M0l pPYKOBOJCTBOM IeAarora AeHCTBHsI MarHUTHOTO
T10JId Ha MTPOBOAHUK C TOKOM.

W3zyyenue c onopoit Ha AMAAKTUYECKUIA MaTepHa ASHCTBUS SIEKTPOIBUTaTEIs.

Wzmepenue copmecTHO ¢ neparorom KIIJI anexTpoasuraTenbHON YCTaHOBKH.

BasoBble mpecTaBICHUS O PA3INUHBIX IPUMEHEHHUX 3JIEKTPOABUTaTeNeH (TPaHCIOPT, OBITOBEIE
yCTpO#CTBa U Ap.).
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DJIEeKTPOMATHUT
HAsl HHAYKIHS
(4 4)

Onvimoi Dapaoes. Henenue
anexmpomaznumnou unoykyuu. Ilpasuno Jlenya.
Onexmpozcenepamop. Cnocobwi noxyyeHus
NeKMpuyecKol 9SHepauy. OIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HICTOYHIKAX YHEPTHUIL

ﬂemoucmpauuuz
1. UccnenoBanue sIBICHUS JEKTPOMArHUTHOM
HUHAYKIUH.

2. Onbitel Dapajes.

3. 3aBUCUMOCTh HaIpaBJICHUS HHIYKIIMOHHOTO
TOKa OT yCJIOBUM €r0 BO3HUKHOBEHUS.

4. DneKTporeHepaTop MOCTOSHHOTO TOKA.

@ponmansusle nadopamopHvle padbomel u
onvimol.

1. OmneiTel N0  UCCIENOBAHHUIO  SIBICHUA
3JIEKTPOMArHUTHON MHIYKIMHU: UCCIIEeIOBaHIE
W3MEHEHUW 3HAUYeHHUS W  HaIpaBJICHUA
WHIYKIIHOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO UCCICAOBAHUIO ABJICHUA 3J'IeKTpOMaFHPITHOﬁ
WHAYKOWUU: UCCIICAOBAHUC W3MEHCHHUM 3HAYCHUS U HalpaBJICHUSA UHAYKIIMOHHOI'O TOKa

Pe3epBHoe Bpems (3 1)

9 KITACC (102 v)

TemaTnuyeckni
0JIOK, TEMAa

OcHoBHoOEe cojiepkaHue

OcHoBHBbIE BU/IbI 1eTEJIbHOCTH YUAIUXCS
(Ha ypoBHe y4eOHBIX el cTBUIl)

Pa3nen 8. Mexanunueckue sijieHust (40 1)
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MexaHnnveckoe
JBHKEHHE

M COCOObI ero
onucanns (10 4)

MexaHuueckoe JABIXKCHHE. MaTepuanbHast
touka. Cucrema otcuéra. OTHOCHTEIBHOCTB
MEXaHUYCCKOTO  JIBIDKCHHS.  PaBHOMepHOE
NpSMOJIMHEHHOE JBWXKCHUE. Hepagnomephoe
npamonuHetinoe  osudicenue.  CpemHsAs  u
MEHOBEHHASL cKopocno mena npu
HePAGHOMEPHOM OBUINCEHUU.

VYckopenue. Paenoycxopennoe
npAMONUHEUHOe osudicerue. CBobomHoe

nanerue. Onvimoi I anunes.
Pasnomepnoe Oeudicenue no OKpysCHOCHU.
IHepuoo u wacmoma obpawenus. Jluneunas u
yenosas ckopocmu. Llenmpocmpemumensroe
ycKopenue.
Jemoncmpavuu
1. HabnroneHne MeEXaHMYECKOTO JIBMDKEHHS
TeJIa OTHOCUTENBHO PAa3HBIX TET OTCUETA.

2. CpaBHeHMeE NyTeHN U TPACKTOPUI IBHKEHUS
OIHOTO M TOTO K€ TeJla OTHOCHTEIBHO
Pa3HBIX TEJ OTCYETA.

3. U3mepenne  CKOPOCTH M YCKOPEHUS
HpHMOHHHeﬁHOFO JBWXKCHUA.

4. UccnenoBanue MIPHU3HAKOB
PaBHOYCKOPEHHOTO JABHIKCHHS.

5. HaGnronenue JIBHOKCHUS Tena o
OKPY>KHOCTH.

6. HabmroneHnne MeXaHMYECKHX  SBIICHUIA,
MPOKCXOAIIUX B CUCTEME OTCUYETA
«Tenexka» mpu e€ paBHOMEPHOM U

YCKOPEHHOM  JBIDKCHHH  OTHOCHTEIBHO
KabuHeTa pU3MKH.

Dponmanvuvie nadopamopuvie padomol u

onvimol.

1. Koncmpyupoeanue mpaxma 015 pazeoua u
OanbHelue20 PABHOMEPHO20 — OBUINCEHUs
wapuka uiu meiesicKu.

2. Onpenenexnue cpenHein CKOpOCTH
CKOJIbKCHHS Opycka WIM  JBIKCHHS
[IapyuKa 1Mo HAaKJIOHHOHN TUIOCKOCTH.

3. Onpenenenne  yCKOpEeHHs  Tela
PaBHOYCKOPEHHOM JABWXCHHUHU IO

npu

AHanM3 ¢ NOMOUIBIO TIeZIarora 1 00Cy K/IeHHE Pa3InUHbIX IPIMEPOB MEXaHUUECKOTO IBHKCHUSI.
OOcyxaeHne COBMECTHO C IIE€aroroM I'paHull IPUMEHUMOCTH MOJIENN «MaTepHajIbHAs TOUKaY.
Omnwmcanue nociie 00CyKACHUS C MeIaroroM MEXaHMYECKOTO JIBMKECHHUS PA3IMIHBIMA CIIOCOO0aMHU
(YpaBHeHMe, TabnmLa, rpaduK).

AHanu3 1O PYKOBOACTBOM Iefarora >KM3HEHHBIX
OTHOCUTENILHOCTh MEXAaHUYECKOTO IBHKECHUS.
HabnroneHne MexaHH4ecKoro JBIKEHHsS TeJla OTHOCUTEIBHO Pa3HBIX TNl OTCUETA.

CpaBHeHHE TyTeH U TPACKTOPHHA IBIKEHUS C OTIOPOI Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJCTBOM
refarora OIHOTO U TOTO K€ Te€JIa OTHOCUTENIBHO PA3HBIX TEN OTCUETA.

AHanu3 ¢ IOMOIIBIO Ileflarora Tekcra ['anunes 06 OTHOCUTEIBHOCTH ABHKCHUS; BBITIOJIHCHUE 3aJaHUH
10 TEKCTY (CMBICTIOBOC UTCHUE).

[pocTeiimue BEYMUCICHAS IO 00pa3Ily CpeaHe CKOPOCTH CKONBXKECHUS OPYCKa TN IBHKCHUS IIapHUKa
110 HAKJIOHHOW MJIOCKOCTH.

AHanu3 1 00CYKICHHE C OMOPOH Ha TEXHOJOTHUYECKYIO KapTy MOl PYKOBOJICTBOM IIEarora crocooon
PUOIMKEHHOTO ONPEe/IeNICHNs MTHOBEHHOW CKOPOCTH.

OmnpepeneHue MOCIE PacCy ACHHS C TIEaroroM o cXeMe CKOPOCTH PaBHOMEPHOTO ABIKCHHS (IIapuKa
B JKUJIKOCTH, MOJICIIH DJIEKTPHYECKOTO aBTOMOOWIIA U T. II.).

OmnpeneneHue COBMECTHO C MEAAroroM ITyTH, NMPOWIEHHOTO 3a JAaHHBIH NPOMEXYTOK BpPEMEHH, U
CKOPOCTH TeJia 110 rpaMKy 3aBUCMOCTH ITyTH PABHOMEPHOTO JIBIKEHHUS OT BPEMEHH.
HauanpHble mpeacraBlieHHE O TOPUHLIUNAX —JEHCTBHS NPUOOPOB, HU3MEPSIOLIMX
(cimmomeTpoB).

[IpocTeiimme BBIUUCIEHUS 1O 00pa3lly MyTH M CKOPOCTH IIPH PaBHOYCKOPEHHOM MPSIMOJIMHEIHOM
JBUKEHHUH TEJa.

OmnpeneneHre COBMECTHO C TIEAAaroroM MPOHIEHHOTO MyTH M YCKOPEHUS IBIDKECHUS Tella 1Mo TpaduKy
3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOT'O MPSMOJIMHEHHOTO IBUKEHHS TeJla OT BPEMEHHU.
Omnpenenenue ¢ MOMOIIBIO NIEAArora yCKOPEH!sl Tena Npu paBHOYCKOPEHHOM JBMKEHHH 1O HAKJIOHHOH
IJIOCKOCTH.

H3mMepeHne mo cxeme MOcie pacCyXAEHUS C MeJaroroM IMepuoja M YacTOTHl OOpalieHus Teja Mo
OKPY>KHOCTH.

OmnpeneneHne HaxOXKACHUS IOJ] PYKOBOJICTBOM I€Aarora CKOPOCTH PaBHOMEPHOTO ABIDKEHHS Tesa
110 OKPY>KHOCTH.

Pemenne TUNOBBIX pacu€THBIX 3amad B |—72 AEWCTBHA C OMOPO Ha aJrOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C TIEJaroroM Ha OIpeJeleHHe KHHEMaTHYeCKMX XapaKTepHUCTHK
MEXaHUYECKOI0 ABMXKEHUS Pa3IMUHBIX BUAOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCaHKe M0 00pa3Iy nocie 00CYKICHHUS C TearoroM pasjInyHbIX
BUJIOB MEXAHMYECKOTO ABIKECHUS B NPHUPOJE U TEXHUKE (Ha MpuUMepax CBOOOIHO MaJaloIuX Tel,
JIBYDKEHUSI JKUBOTHBIX, HEOCCHBIX TEIl, TPAHCIIOPTHBIX CPEACTB U JIp.).

CUTyallMi{, B KOTOPBIX HPOSABIIETCA

CKOPOCTb
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HaKJIOHHOH TUIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH IyTH  OT
BPEMEHH ITPU PABHOYCKOPEHHOM JIBU)KEHUN
0e3 HaYaJIbHOW CKOPOCTH.

5. Ilposepxa 2unomesul: ecau npu
PABHOYCKOPEHHOM osudiceHuU oe3
HAYANLHOU CKOPOCMU HYMU OMHOCAMCA KAK
pAao HeuémHulx yucer, mo
coomeemcmeyioujue NPOMEINCYMKU
8pemeHU 0OOUHAKOBYL.

B3aumopeiicTBue
Ted (20 v)

IlepBriii 3akoH HeioroHa. Brtopoil 3akoH
Herotona. Tperuit 3axon Herotona. Ilpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS. CKONbIICEHUS, CUNA MPEeHUs. NOKOS,
opyaue 8U0bl MpeHUs.

Cuma TsDKeCTH M 3aKOH  BCEMHPHOTO
TATOTCHUA. YCKOpPEHHE CBOOOIHOTO MaJCHHUS.
Jeuscenue nnanem eoxpye Coanya (MC).
Ilepeas kocmuueckas ckopocms. Hesecomocmo
u nepezpysKu.

PaBHOBecue MaTepHaJbHOM
Abcomromuo  meépdoe  meno.  Pasnosecue
meépooeo  mena ¢ 3aKPEeniéHHOU  OCbio
spaujenusi. MOMEHT cuiibl. Llenmp msoicecmu.

Jemoncmpayuu

1. 3aBHCHMOCTb YCKOPEHHS TeJa OT MacChl

Tena U JeHCTBYIOLEN Ha HETO CUJIBL.

2. Habmonenne paBeHCTBa CHUII

B3aMMOJICHCTBUH TEIl.
3. 3MmeHeHMe Beca Tesa MPHU YCKOPEHHOM
JBYKEHHH.
®@DpoHTAIbHBbIE JJa00paTOPHbIE PA0OTHI U
OINBITHI.

TOYKH.

pu

1. UccnenoBanue 3aBUCUMOCTU CHUJIbl TPEHUS

CKOJIB)KCHHUA oT CHJIBI HOpMaJIBHOI'O
JIaBJICHHSI.
2. Ompenenenne  kod(dduimenta  TpeHHA
CKOJIB)KCHHSL.

Habmronenne u oOcyXIeHHE COBMECTHO C IEAAarOrOM OIBITOB C JBIDKEHHEM Tella MPU yMEHBIICHUH
BIIMSIHUS APYTUX TeJl, NPENSATCTBYIOMIUX JABHKEHUIO.

AHanmu3 10 cxeMe IOoCie PAacCyXACHHUS ¢ TeJaroromM TeKcTa lanuies ¢ ONMMCaHHEM MBICICHHOIO
9KCIEPUMEHTa, OOOCHOBHIBAIOIIETO 3aKOH HHEPIIWH; BEHITIOIHEHHUE 3aJaHUIl 1O TEKCTY (CMBICIOBOE
YTCHHE).

OO6cyxaeHne moJ pyKOBOACTBOM ITIejarora BO3SMOXXHOCTH BEITIONTHEHHS 3aKOHA WHEPIIUH B PA3THIHBIX
CUCTEMAaX OTCUETA.

Habmrogenne u oOCyXIIEHHE COBMECTHO C TENAaroroM MEXaHHYeCKUX SBJICHUH, MPOUCXOIAIIAX B
cucreme orcuéra «Terexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOUHETa
¢bu3nKy.

JleficTBUS ¢ BEKTOpaMHU CHIL: BBINIOJIHEHHE 3aJaHUH 110 CJI0KEHUIO U BBIYUTAHUIO BEKTOPOB.
Habmrogenne 3a NpoBEAEHHEM ONBITOB, JAEMOHCTPUPYIOIIMX 3aBHCHMOCTh YCKOPEHHUS Tena oOT
MIPUJIOKEHHOM K HEMY CHJIbI U Macchl TeJa.

Ananu3 1 00BSICHEHHE C OIIOPOI Ha TEXHOJOTHUECKYIO KapTy O]l PyKOBOJCTBOM II€Jlarora sSBJI€HUH ¢
HCIOJIb30BaHUEM BTOPOTO 3akoHa HbroToHa.

Pewenne TUNOBBIX pacu€THBIX 3a7ay B 1—2 AeicTBUS ¢ OMOPOH Ha aNrOpUTM, NPEJBAPUTEILHO
pa3o0paHHBI COBMECTHO C TENAaroroM C HCIONB30BAaHHEM BTOPOrO 3akoHa HpIOTOHA ¥ mpaBmiIa
CJIOXKEHMSI CHJL.

Omnpenenenyre COBMECTHO C EAArOroM KECTKOCTH MPYKHUHBI.

AHanu3 cutyalii ¢ onopoil Ha TEXHOJOTHYECKYI0 KapTy IOJ PYKOBOJCTBOM IE€Aarora, B KOTOPBIX
HaOJIroatoTCs yrpyrue aedopMaiiui, U uX 00bICHEHUE ¢ HCIOJIb30BaHNEM 3akoHa ['yka.

Pemenne THUTOBBIX pacu€THBIX 3amad B 1—2 JeWCTBHUS C OMOPON Ha aNTOPHUTM, MPEABAPHUTEIHHO
pa3o0paHHBIN COBMECTHO C TIEIarOTOM C HCIIOJIb30BaHMEM 3akoHa ['yka.

HccrenoBanue mpy MOMOIIH MTEAAarora 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
nasneHust. CoBMecTHOE 00CYXK/IEHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

OmnpexerneHne Mo KOHTPOJIEM TIejarora ¢ oropoi Ha KOHCIIEKT KOA(GHUIMEHTa TPEHHUS CKONBXCHHUS.
W3MmepeHne ¢ MOMOIIBIO TEJarora CHiIbl TPEHHS MOKOSI.

Pemenne THUMOBBIX PAacu€THBIX 3a7ad B 1—2 AEWCTBHA C OMOPOM HA AITOPUTM, HPEIBAPUTEIHLHO
Ppa300paHHBI COBMECTHO C TIEIarOTOM C UCIIOJIE30BaHHEM (hOPMYIIBI U CHITBI TPEHUS CKOJIBKCHHS.
AHanu3 Mo cxeme IMOoclie pacCyKISHHs Mefarora O IBWKEHUHM TN TOJBKO MOJ JEWCTBUEM CHJIBI
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3. OnpeneneHue XECTKOCTH MPYKUHBI.

TSKECTH — CcBOOOTHOTO MaJeHusl.
OO®BsCcHEHHE IO/ PYKOBOJCTBOM IEIarora He3aBUCHMOCTH YCKOPEHUSI CBOOOIHOTO MAJICHUS OT MACChI
Tena.

Or1ieHKa COBMECTHO C TI€JarOrOM BEJIMYHHEI CHITBI TATOTSHHUS, JCHCTBYIOMICH MEKIY IBYMS TeIaMu (IJIs
pa3HBIX Macc).

AHanmu3 C Omopoil Ha MUNAKTUYCCKUN MaTephan ABIKCHHS HEOSCHBIX TeN IOJX JCHCTBHEM CHIIBI
TATOTCHUS (C UCTIOIF30BAaHUEM JOTIOTHATEIBHBIX HCTOYHUKOB HH(DOPMAIIHH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AeiCTBHUS C OMOPOIl HAa ajJrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IEaroroM C UCIOJIb30BAaHHEM 3aKOHA BCEMUPHOTO TATOTCHHS U (YOPMYITBI
JUTSL pacuéTa CUJIBI TSKECTH.

Habmronenune u 00cyXIeHHE C MOMOIIBIO TIeJarora ONBITOB M0 U3MEHEHHUIO Beca Tella IIPH YCKOPSHHOM
JBUXKEHUHU.

AHanu3 ¢ MOMOIIbIO MeJlarora yCIOBUNA BOZHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KH.

Pemienne THUMOBBIX pacu€THBIX 3a7ad B 1—2 AeicTBUA C OMOPOM HA aITOPUTM, NPEIBAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIarOrOM Ha ONpECICHUE Beca Tella B Pa3JIMYHbIX YCIOBHUSIX.

AHanu3 ¢ OMopod Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM I€Jarora cuj, JSHCTBYIOIIMUX Ha
TEJI0, TIOKOAILEeCs Ha ONOpeE.

Omnpenenenne ¢ MOMOIIBIO Mefarora MeHTpa TSHKECTH Pa3INYHbIX Tell.

52




3akoHbI
coXpaHeHusi
(10 v)

Umnynsc Tena. Hsmenenue  umnyiasca.
Hmnynve cunvl. 3aKOH COXpaHEHMs HMITyJIbCA.
PeaxtusHoe asmxenue (MC).

Mexanmdeckas paboTa ¥ MOMIHOCTE. PaboTa
CUJI TSDKeCTH, ynpyeocmu, mpenus. Cea3p
oHepeuu u pabomol. IloTeHUnaNbHas SHEPrUs
TeNna, TOAHATOrO HAaJ IOBEPXHOCTBIO 3E€MIIH.
Ilomenyuanvnas sHepeusi cocamou NPyiUCUHDL.
Kunernueckas SHEpPrusl. Teopema o
KUuHemu4eckoli 9Hepeuu. 3aKOH COXpPaHEHHS
MEXaHNYECKON IHEPTUH.

Jemoncmpayuu

1. Ilepenaya ummynbca MpU B3aUMOJCHCTBUHU
Tell.

2. TlpeoGpa3zoBaHus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHE UMITyJIbCa IPH HEYTIPYTOM
B3aUMO/ICHCTBUH.

4. CoxpaHeHHe UMITyJIbca TpU abCONIOTHO

YOpPYroM B3auMOJICHCTBUU.

Ha6mronenne peakTMBHOTO IBYKEHUSI.

6. CoxpaHeHHE MEXaHMYECKON SHEPTHH IpHU
CcBOOOTHOM TTaJICHUH.

7. CoxpaHeHHe MEXaHUYECKOH SHEPTHH IpU
JBMDKCHUH TeJa IO/ AeHCTBUEM TIPYKUHBI.
Dponmansvuvie nadbopamopuvie padonvl u

onlmul.

1. Omnpenenenne pa®OTBI CHIJIBI TPEHUS TIPH
PaBHOMEPHOM  JBIKGHHH  Tenma 10
TOPU30HTAIBHOI MOBEPXHOCTH.

2. Ompenenenne pabOTHI CHIIBI YIPYTOCTH MIPH
nmogpéMe  Tpy3a € HCIOJIB30BaHHEM
HETIOABIKHOTO ¥ ITOJIBUKHOTO OJIOKOB.

3. HM3ydeHue 3aKOHA COXpaHEHHS YHEPTUU.

SHEPTUH TIpu

e

Habmonenue u o0cyx/ieHre ¢ OMOIIBIO MeJlarora OmbITOB, IEMOHCTPUPYIOLIHNX Mepeaady UMITyJIbca
IIPU B3aUMOJAEHCTBUU TeJl, 3aKOH COXPAaHEHUsS] MMITyJbca TpH aOCONIOTHO YNPYroM M HEYNpYyrom
B3aMMOJICHCTBUH TEIl.

HaOmonenne neMOHCTpanuy TEAarora CUTyaluid B OKpYJKaroUlel KU3HHU C HCIIOJIb30BaHUEM 3aKOHA
COXPAaHEHHUs UMITYJIbCA.

PacnosHaBanue ¢ oOmopoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM II€Aarora SIBJICHUS
PEaKTUBHOTO ABMXEHUs B pupoje u texuuke (MC — ouonorus).

IIpumeHeHrEe COBMECTHO C MEAAroroM 3aKOHA COXPAHEHMs HMITyJbCa I pacdyéra pe3ylbTaToB
B3aMMOJIEHCTBUA Tel (Ha IpuUMepax HEYNpyroro B3aMMOAEHCTBHSA, YIPYrOro LEHTPAIBHOTO
B3aMMO-JIEMCTBUS IBYX OJMHAKOBBIX T€JN, OJJHO U3 KOTOPBIX HEMO-BIIKHO).

Pemenne TUMOBBIX PacdETHBIX 3a7ad B 2—3 OEWCTBUS C ONOPOM HAa AIrOPHUTM, MPEeIBapUTEIBHO
pa300paHHBII COBMECTHO C MIEIaroroM ¢ HCIIOIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmpeneneHue ¢ OMOpOil Ha TUAAKTHYECKUH MaTepHan pabOThl CIIIBI YIIPYTOCTH NPH MOABEME Tpy3a
C HCIIOJIb30BAaHMEM HETIOJBIKHOTO U TTOJIBIKHOTO OJIOKOB.

W3MepeHne coBMECTHO C MEAArOroM MOIIHOCTH.

W3mepenne ¢ mOMOIIBIO MTeAarora NoTeHINaIbHON SHEPTUH YIIPYTO Ae(hOPMUPOBAHHOH MPY>KUHBI.
M3mepeHue COBMECTHO € IIEaroroM KUHETUYECKOM SHEPTUY Tejla 110 AJIUHE TOPMO3HOTO IIyTH.
HabmnroneHue 3a SKCIepUMEHTAIBHBIM CPaBHEHHEM HM3MEHEHMs MOTEHIMAJIbHON M KMHETHUECKOU
SHEPruil Tea Ipy ABUKCHUHU 10 HAKJIIOHHOM IUIOCKOCTH.

HabnroneHue 3a SKCIepUMEHTANbHOM MPOBEPKOIl 3aKOHA COXpaHEHUS MEXaHMYECKOH SHEpruu mpu
CBOOO/IHOM Ta/ICHHU.

[IpuMeHeHHe Ha HAYaJbHOM YpPOBHE, C OMOPOH HAa JUIAKTUYECKUI MaTepHall 3aKOHA COXPaHEHHUs
MEXaHUYECKOU IHEPTUU JUIsl pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEPT Uil Tena.

Pemenne THMOBBIX pacd€THBIX 3a7a4 B |—2 HelcTBUS ¢ OMOPOH HAa anrOpUTM, MPEIBAPHUTENBHO
Ppa3o0paHHbIi COBMECTHO C IIEAAar0roOM C UCIIOJIb30BaHHEM 3aKOHA COXPAHEHHSI MEXaHNYECKON SHEPTHH.

Pa3nen 9. Mexannyeckue Kojiedanus u BOJHBI (15 1)

53




Mexanuueckue
KoJiedanus (7 1)

Konebatensnoe  nBwkenne.  OCHOBHBIE
XapaKTEPUCTUKN KOJIEOaHUHA: TEepPHOJ, JacTOTa,
aMIUIUTYyAa. Mamemamuueckuil u NPYICUHHBIIU

masmuuku.  Ilpegpawenue — suepeuu  npu
KONebamenbHOM OBUNCEHUU.
3aryxaromme KoyicOaHus. BBIHYKICHHBIC
kosnebanus. Pe3oHaHc.
ﬂemoucmpauuuz
1. Habmrogenue  konebaHuii  Teo  IOJ,
JNEHCTBHEM  CHIIBI  TSDKECTH W CHIIBI
YIPYrOCTH.

2. Habmonenne konebaHuil Tpy3a Ha HUTH U
Ha TIPYXKIHE.

3. HabmoneHne BBIHYKICHHBIX KoJeOaHWH U
pe3oHaHca.

Dponmanshsie nadbopamopHslie padbomol U

onvimol.

1. OmpeneneHne  4acTOTBI W Tepuoaa
KOJIEOaHUI MaTEMAaTHYECKOTO MasiTHHKA.

2. OmpeneneHre  4YacTOTBI HW  TEpHOAA
KoJe0aHUH TPYXHHHOTO MAasTHHKA (WIH
ANEKTPOHHAS JEMOHCTPALIUS).

3. UccrnenoBanue  3aBUCUMOCTH  NEepHOJA
KoJieOaHu TOJBENIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

4. UccnenoBaHne  3aBUCMMOCTH  TIepHOJia
KojeOaHui TPYKUHHOTO MAasTHUKA OT

Macchl rpysa (v JIEKTPOHHAS
JIEMOHCTPAIIHS).
5. Iposepka HE3aBUCHUMOCTH neproia

KoJieOaHui Ipys3a, NOABCHICHHOI'O K HUTH,
OT MacCcChI Irpysa.
6. OHLITLI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDH

nepuoja Koe0aHui HIPYXUHHOTO
MasATHUKa OT Macchl Ipy3a U KECTKOCTH
MPY>KUHBL.

7. U3mepenue YCKOpEHUs CBOOOIHOTO
naJieHus (i 3JIEKTPOHHAS
JIEMOHCTPAITHS ).

HaOmonenne xonebaHuil mox AefCTBHEM CHII TSOKECTH M YNPYTOCTH M OOHApYKEHHE NPH ITOMOIIH
rerarora NoJOOHBIX KOJIeOaHUH B OKPYKAOIIeM MHUpE.

AHann3 COBMECTHO C IeJIaroroM Koje0aHuii rpy3a Ha HUTH 1 Ha IpyxuHe. OnpeeneHne no ajJropuTMy
JaCTOTHI KOJIEOaHNH MaTeMaTHIECKOTO 1 MPYKHHHOTO MasiTHUKOB.

Habmonenue u 00bsCHEHUE € TOMOLIBIO TIEJarora sIBICHNS] pe30HaHca.

HccrenoBanme ¢ Omopoi Ha aluTrOpUTM, MpPEOBAPUTEIHHO Pa300paHHBIM COBMECTHO C IIEAaroroM,
3aBUCHMOCTH IIEPHO/Ia KOJIeOaHNH TTOABEIICHHOTO K HUTH TPy3a OT IJIMHBI HUTH.

IIpoBepka c omopoit Ha TEXHOIOTMYECKYIO KapTy IO/ PyKOBOACTBOM Ielarora He3aBUCUMOCTH TIepHoa
KoJieOaHHH rpy3a, TOABEIICHHOTO K JICHTE, OT MacChl rpys3a.

Habmonernue u o0cyxeHre Mo pyKOBOACTBOM I€JIarora OIbITOB, JEMOHCTPUPYIOIINX 3aBHCHMOCTh
neproJia KojaeOaHui NpyKUHHOTO MasTHUKA OT MAaCChl IPy3a U KECTKOCTH MPYKUHBL.

[IpuMeHeHHE C TOMOIIBIO Melarora MaTeMaTHYECKOr0 ¥ MPYXUHHOTO MAagTHHKOB B KauecTBE MoJeleil
JUIS OITUCAHUSA KoJIeOaHUH B OKpY’KaloIIeM MHUpeE.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBHS C OMOPOH Ha aNrOpUTM, MpPEJBAPUTEIHLHO
pa3o0paHHBIIl COBMECTHO C MEaroroM, CBS3aHHbBIX C BBIYMCICHHEM WIIM OLEHKOI 4acTOThl (epHo/a)
KoeOaHni
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MexaHnveckue
BOJIHBI. 3BYK
849)

MexaHnueckue BOJIHBL. CaoiicTBa
MEXaHUYECKUX BOJIH. Ipooonvhule u
nonepeuHvle 60HbL. [uHa 601Hbl U CKOPOCMY €€
pacnpocmpanenus. Mexanuueckue 6oaHbl 6
meépdom meine, cericmuueckue 60Hvl (MC).

3ByK. [pomxocms 38yKa U 8blcOmMa MOHA.
Ompasicenue 38yka. UHgpassyk u yiempassyx.

jlemoucmpauuuz
1. Pacmpocrpanenue
MOTIEPEYHBIX BOJIH.
2. HaOmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa
OT YaCTOTBI.
3. AKyCTHYeCKHH pe3oHaHC.

TIPOJOJIBHBIX u

OOHapyXeHHEe U aHaJINU3 C TOMOIIBIO TIEJar0ra BOJIHOBBIX SABICHUH B OKPYKAfOIIEM MHPE.
HaOmtonenne CoOBMECTHO C TEIAaroroM paclipoCTpaHEHWs] NMPOJOJBHBIX M IONEPEYHBIX BOJNH (Ha
MOJIeNN) ¥ O0HApYKCHHE aHAJOTHYHBIX BUAOB BOJH B IMPHUPOJE (3BYK, BOASHBIC BOJHBI).

Brruncnenue B 1—2 #eHCTBHS ¢ OMOPOH Ha alNTOPUTM, MPEIBAPUTEIHHO pa30OpaHHBI COBMECTHO C
TIEIaroroM JUIMHBI BOJIHBI 1 CKOPOCTH PaclipOCTPAaHEHNUS! 3BYKOBBIX BOJIH.

HaOmonenne 3a 3KCIEpUMEHTAIBHBIM OIPEAEICHHEM TI'DaHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KosieOaHHH.

HaOmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCTIOJIb30BAHIEM MY3BIKAIBHBIX
HHCTPYMEHTOB).

Habmonenue n 00bACHEHHE C TOMOIIBIO IT€1arora ABJICHIUS aKyCTHIECKOTO PEe30-HaHCa.

UreHne COBMECTHO C TIE€JJaroroM OPUIHHAJIBHOTO TEKCTa, MOCBSIIIEHHOTO MCIIOIB30BAHHIO 3BYKa (MIIN
YIIbTPa3ByKa) B TEXHUKE (IXOJOKAIHS, YIBTPA3BYK B MEHUIIMHE U JIP.); BHIMOJIHEHUE 3aJaHUI TI0 TEKCTY
(cMBICTIOBOE UTEHHUE)

Pa3gen 10. DieKkTpoMarHuTHOE M0JI€ U 3JIeKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEeKTPOMATHUT
HOE 1oJIe

H 3J1eKTPOMAarHu
THBIE BOJIHBI

8 u)

DNEeKTPOMArHUTHOE noJe.
DNeKTpOMarHUTHEIE BOJTHBI. Ceoticmea
INEKMPOMAZHUMHBIX BOJIH. Ulxana
INeKMpomMacHUmHbIX  60aH.  HMcnonv3zoeanue

INIEKMPOMACHUMHBIX 60JIH 0151 COMOBOIL CBA3U.

DeKTpOMarHuTHas pupoa CBETA.
Cxkopoctb cBeTa. BonHOBBIE cBOMiCTBa CBETA.
2
Jemoncmpayuu

1. CgoiicTBa 37I€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOIICTBA CBETA.
Dponmansvuvie nabopamopuvie padonvl u
onlmul.
1. 3yueHne CBOMCTB  3NIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIBIO MOOWITLHOTO TeleoHa.

[MocTpoeHre MPOCTHIX PACCYKICHUI HAa OCHOBE MOATOTOBJICHHBIX BBIPAXKCHUH, 0OOCHOBBIBAIOIINX
B3aMOCBA3b JJICKTPUYECKOI0 U MaruuTHOTO MOJICH.

HabnroneHue 3a SKCIIepUMEHTANbHBIM H3yYCHHEM CBONCTB 3JEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
MOMOIIBI0 MOOMIBHOTO TenedoHa).

AHaJn3 ¢ IOMOIIBIO Tearora PeHTTeHOBCKUX CHUMKOB YEJIOBEUSCKOrO OpraHu3Ma.

AHaHI/I3 COBMECTHO C MEAaroroM T€KCTOB, OIMUCBIBAIOMINX ITPOABJICHUA JICKTPOMArHUTHOTO U3JTYYCHUA
B IIPUPOJIE: )KUBBIE OPTaHU3MBI, H3JIyUYEHHsI HEOSCHBIX TeJI (CMBICIIOBOE YTCHHUE).

Pacrnio3HaBaHue U aHAN3 PA3THUYHBIX MPUMEHEHHN SJIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOi Ha
TEXHOJIOTHYECKYIO KapTy 0] PYKOBOJCTBOM I€/1arora.

Peuierre THMOBBIX PAacUETHBIX 3a7a4 B 1—2 JMEHCTBHS C ONOPO HA AJTOPUTM, HPEABAPUTEIHHO
pa3o0paHHBIl COBMECTHO C MEAAroroM ¢ UCMOIb30BaHHEM (OPMYJI JUUISI CKOPOCTH AJIEKTPOMATHUTHBIX
BOJTH, JIJTMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3nen 11. CBeroBbie siBaenus (15 1)
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3aKkoHbI
pacnpocTpaHeHH
1 cBeTa (6 4)

JlygeBast Momens cBera. McTouHMKM cBeTa.
IIpsamonuneiinoe  pacnpocmpanenue  ceéema.
3ammenus Connya u Jlynvr. OTpaxkeHUE CBETA.
IInockoe 3eprano. 3axon ompasiceHus ceema.
[Ipenomnenue cBeTa. 3aKOH IPETOMIICHHS
cseta. [lonHoe 6nympennee ompaoicenue ceema.
Hcnonvzoeanue nonnozo 6HympenHezo
OMPadcenuss § ONMUYECKUX CBeNMOB00AX.

ﬂemoucmpauuuz

1. TIpssmonuHeitHOE pacTIpoCTpaHEHUE CBETa.

2. OtpaxeHue cBeTa.

3. [TomyueHne n300pa’keHUH B IDIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKaax.

4. IlpenomieHue cBeTa.

5. OnTHYeCKU# CBETOBO/I.

Dponmansvuvie nabopamopuvie padonvt u
onvimol.

1. UccnenoBanue 3aBHCHUMOCTH yria
OTP@)XEHUsI CBETOBOIO JIyda OT Yria
najacHus.

2. 3ydyeHne XapaKTepUCTHK H300paKeHUs
IpeIMeTa B IJIOCKOM 3epKajle.

3. UccnenoBanne 3aBUCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT yIJa
TIaJICHNs HA TPAHALE «BO3IYX—CTEKIIO.

HabnromeHue OMBITOB, JEMOHCTPUPYIOIIMX SBJICHUE MPSIMOJIUHEHHOTO pACIpPOCTPAHCHHS CBETa
(BO3HUKHOBEHHE TEHU U MOJYTEHU), U UX HHTEPIPETALUS C UCIIOIb30BaHNEM MOHSATHUSI CBETOBOTO JIyya.
OOBsACHCHHE U MOJCIMPOBAHUE TIOCIIC PACCYKACHUS C MEJaroroM Mo CXeMe COJHEYHOTO U JIYHHOTO
3aTMEHUH.

HccregoBanne ¢ Ommopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ pPyKOBOJCTBOM TeIarora 3aBUCUMOCTH yTiIa
OTpaXeHHs CBETOBOTO JIy4ya OT yria MajaeHusl.

H3ydeHue ¢ mOMOIIBIO MeIarora CBOWCTB H300pakEHUs B TNIOCKOM 3epKale.

Habmronenue 1 00bsICHEHHE COBMECTHO C TIEJar0TOM OTIBITOB IO MTOYYCHHIO N300paKeHUH B BOTHYTOM
1 BHIITYKJIOM 3epKajiax. HabOmronerne n o0BpsiCHEHNE TIOCIe pacCyKICHMUS C TIEJaroroM 110 CXEMe OIBITOB
0 TIPEJIOMJICHUIO CBETa Ha TPAHUIIC PA3NUYHBIX CPEI, B TOM YHCJE ONBITOB C IIOJHBIM BHYTPEHHUM
OTpaKCHHEM.

HccnenoBanue moja pPyKOBOJICTBOM Iefarora 3aBUCUMOCTH YIJIa TMPEIOMIICHHS OT YIJia MajJeHUs
CBETOBOI'O JIy4ya Ha IPaHMIIE «BO3IYyX—CTEKIIO».

Pacno3naBaHue ¢ MOMOINBIO IeAarora SBJICHUN OTpakKeHHS M MPEJIOMIICHHS CBETa B IOBCEIHEBHOU
JKHU3HU. AHaJ'II/I3 nu 061)}ICHCHI/IC COBMECTHO C ri€earorom siBJICHUSI OIITUYCCKOT'O ananca.

Pemenne THMOBBIX pacdETHBIX 3a7ad B 1—2 OEWCTBUSA C OMOPOH Ha ANTOPHUTM, MPEIBApUTEIHHO
Ppa300paHHBIi COBMECTHO C MEAroroM C UCIOIb30BaHHEM 3aKOHOB OTPAXKCHHUS U MTPEIOMIICHHUS CBETA.

JInn3bl
U ONTHYeCKHE
npudopsl (6 9)

Jlunza. Xon nyuedt B nmH3ze. Onmuueckas

cucmema  omoannapama, MUKpockonda — u
meneckona (MC). [Tnaz kax onmuueckas
cucmema. bnuzopyxocmo u danbHo30pKOCHb.
ﬂemoucmpauuuz

1. Xop sryueii B coOuparoreii JInH3e.

2. Xon my4er B paccenBaloOIIel InH3e.

3. [MonydeHne n300paKeHUI C TIOMOIIBIO
JIMH3.

4. TlpuHumun JeicTBUS
MHKPOCKOTIA 1 TEJIECKOTIa.

5. Mopens rinasa.

Dponmanshsle nadopamopHsie paoomol u

¢oroanmnapara,

[MonyueHue mo 1 KOHTPOJIEM Ie/Iarora H300pakeHUi ¢ MOMOIIBIO COOMPAIOIIEH U PACCEUBAIOIIEH JINH3.
Omnpejenenue ¢ OMOPOi Ha aArOPUTM Pa3pabOTAHHOIO COBMECTHO C MeIaroroM (POKYCHOTO pacCTOSHHS
U ONTHYECKOHN CHITBI COOUPAIOIIEH JTHH3BI.

AHau3 COBMECTHO C I1€Iar0roM YCTPOMCTBA U IIPUHIIUIIA JCHCTBUS HEKOTOPHIX ONTUYCCKUX IPUOOPOB:
¢doroammapara, MuUKpockora, reieckona (MC — GHONOTHS, aCTPOHOMHUST).

AHanm3 ¢ Omopoi Ha TEXHOJIOTUYECKYIO KapTy MOJ] PyKOBOJICTBOM IE/Iarora siBICHHUA OIU30PyKOCTH U
JATEHO30PKOCTH, IpUHIHIA JeicTBus oukoB (MC — Ouomorus).
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onvimul.
1. [lomy4yerne w300paXeHUH C MMOMOIIBIO
coOuparomieit JIUH3HL.
2. Onpeneneane (OKYCHOTO PACCTOSHHUA U
ONITHYECKOW CHIIBI COOMpAroLIe JIMH3BI (MIN
JJIEKTPOHHAS AEMOHCTpAIHA).

Paznoxkenune
0eJjioro cBera
B criekTp (3 4)

Pasnoowcenue  6enoco céema 6 cnekmp.
Onwvimur Hotomona. Cnodicenue chekmpanbHbix
yeemoas. [ucnepcus ceema.

/Iemoucmpauuuz

1. Paznoxenne 6enoro cBeTa B CHEKTP.

2. [lomyyenne Genoro cBeTa Mpy CI0KEHUN

CBETa Pa3HbIX I[BETOB.
Dponmansvuvie nabopamopuvie padonvt u
onvimol.
1. OnBITEL MO pa3IOXKEHHUIO Oenoro cBeTa B
CIIEKTp.

2. ONBITH 110 BOCHPUATHIO I[BETA MPEIMETOB
Npu HMX HAOJIOJNEHUU uYepe3 IIBETOBBIC
GuIbTPHL.

HabGnroieHre COBMECTHO € MEJaroroM Io pasyioxKeHUIO 0eJI0ro CBETa B CIIEKTD.

HaGmonenue n o0bsicHeHHe Ha 6a30BOM YPOBHE I10]] PYKOBOJICTBOM II€Iarora OIBITOB 10 TOJYyYEHHIO
0eJIoro cBeTa IPHU CIIOKEHUH CBETA Pa3HBIX IIBETOB.

[poBeneHue 1 0OBSICHEHUE TTOJ PYKOBOACTBOM IIE/Iarora OIBITOB 110 BOCIPHATHIO L(BETa MPEIMETOB
TIpH X HaOJIFOICHIH Yepe3 IBETOBBIC (PHIIBTPHI (IIBETHBIC OYKH).

Pasznen 12. KBanroBbie siBiaenust (17 1)

Hcenyckanue

U NOTJI0IIeHne
cBeTa aTOMOM
4w

Onwvimut Pezepghopoa v 1utaHeTapHast MOJIEINb
aroma. Mogenp aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmul.
Jlunetiuamoie cnekmpul.

OOcyxeHue ¢ TTOMOIIBIO TTearora ey onbeIToB Pesepdopaa o rccinenoBaHnio aTOMOB, BBIABI)KEHHE
TUIIOTE3 O BO3MOKHBIX PE3ylbTaTaX OMBITOB B 3aBUCUMOCTH OT IPEAINOJIAraéMoro CTPOECHUSI aTOMOB,
(hopMyIHpOBaHKE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

OOcyxaeHne ¢ OmMopoi Ha TEXHOJOTMYECKYI0 KapTy I0J] PYKOBOJCTBOM II€Jarora NpOTHBOpEUYHHA
IUTAHETapHOI MOJEH aTOMa M OCHOBAHHM Ui THIIOTe3bI bopa o cTarmoHapHBIX OpOUTax 3JIEKTPOHOB.
Habmrogenne cOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CHEKTPOB HM3MYYCHHS Pa3IHIHBIX
BemiecTB. OOBSICHEHHE C ONIOPOIl HA TUAAKTUIECKUN MaTepHa JJNHEHYATHIX CIEKTPOB N3ITYICHUS.

Crpoenue
aTOMHOTO si/Apa
(6 1)

PannoaktuBHOCTE. Aibpa-, bema- u eamma-
usnywenus.  CTpoeHHE  aTOMHOTO  spa.
Hyxknounas modens amomnozo sopa. Mzomonei.
Paouoaxmuenvie npespauyenus. Ilepuoo
noaypacnada amomuwix soep.

Hemoucmpayuu

1. CrieKTpbI H3Iy4YCHHUS ¥ MTOTJIOIICHUS.

O6cy)K,HeHI/Ie COBMECTHO C II€JaroroM BO3MOKHbBIX THIIOTE3 O MOJACIIAX CTPOCHUS Apa.

OHpeIIeHCHI/Ie IO CXEME€ C UCIIOJB30BAHUEM METOANYCCKOIO Mar€puaja ImoJ pyKOBOACTBOM m€aarora
CoCTaBa sJCp N0 3alaHHBIM MACCOBBIM U 3apAAO0BBIM YHUCIaM U IO MOJIOKCHHUIO B HCpHOI[H‘ICCKOﬁ
cucreme 3eMeHToB (MC — xumus).

AnHanmus ¢ OHOpOﬁ Ha TEXHOJOTMYCCKYIO KapTy oA pyKOBOACTBOM He€Aarora USMCHEHHA COCTaBa sJpa
¥ €10 MOJIOJKEeHHs B [epHoIn4eckoii cucreme npu [ -paanoaktuBHOCTH (MC — xumus).
HccnenoBanie ¢ MOMOILBIO Ne1arora TPEKOB | -4aCTHIL 110 TOTOBEIM (hoTorpadusm.
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2. CrexTpsl pa3IM4YHbIX Ta30B.

3. CnekTp BoJopo/a.

4. HabmronieHre TpEKOB B kKamepe BuiibcoHa.

@ponmansusle nadopamopHvle padbomel u
onvimol.

1. Habnooenue cniowHelx u JUHeNYAmslx

CNEeKMPO8 U3YYeHUsL.
2. VccnenoBaHue TPEKOB: M3MEPEHIE YHEPTUN

Habmronenune 3a memoHCTpamuel paboTsl U3MEPEHHs paiuallioHHOTO ()OHA C TIOMOMIBIO TO3MMETPA,
OLICHKA €r0 MHTEHCHBHOCTH.

AHaJIu3 COBMECTHO C IearoroM OHOJIOTHYECKUX M3MEHEHHUH, MPOUCXOAAIINX MO IeHCTBHEM
paanoakTuBHHIX m3nmydeHn (MC — Ouomorus).

Habmronenne nemoHCTpamuu 00 HCHOJB30BaHUE PAIMOAKTHBHBIX H3MydeHHi B memummae (MC —
Ouosorus).

YacTHLBl MO TOPMO3HOMY myTH (IO
¢dortorpadusim) (mmm AIIEKTPOHHAS
JIEMOHCTpAIIHS).
SlnepHble SAnepuble peakuuu. 3aKOHBI COXpaHEHHs | PemreHue THIOBBIX pacy€THBIX 3aAad B 1—2 AEHCTBHS € OMOPOH Ha aITOPHUTM, HpPEIBAPUTEIBHO

peakuun (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEIN. DHepausi cesisu
amomuvix  s0ep. Cea3p Mmaccvl U dHEpIUlU.
Peaxyuu cunmesa u denenus sadep. Ucmounuxu
anepeuu Coanya u 3630 (MC).

SnepHast SHEpreTHKa. Heiicmeus
PAOUOAKMUBHBIX — UZNVUEHUU  HA  Jcugble
opeanuzmul (MC).

Hemoncmpauyuu
1. Pabora cuéT4rKa HMOHU3UPYIOIINX

U3IIy4eHUil.

2. Peructpauusi  M3Iy4eHUs — NPHUPOJIHBIX

MHUHEPAJIOB U IPOTYKTOB.
Dponmansvuvie nadbopamopuvie padonvt u
onvimbul.
1. I3mepenne paguoakTHBHOTO (oHa (WIn
AJIEKTPOHHAS AEMOHCTPALUSA).

Pa300paHHbIi COBMECTHO C MEJAroroM C MCIOJIb30BAHHEM 3aKOHOB COXPAHEHHS MACCOBBIX H 3apSIOBBIX
YKCENl HAa OMpEJeNICHUE PE3yIbTaTOB SACPHBIX PEaKInil; aHAIN3 BO3MOXXHOCTH WJIM HEBO3MOXHOCTH
SIIEPHOM peaKIyu.

OI11eHKa ¢ TIOMOIIBIO TeIarora YHEPT UM CBSI3H eP C UCIOIb30BaHUEM (POPMYITBI DHHINTEIHA.
OOcyXJeHne COBMECTHO C IEJaroroM IEPCHEKTUB HCIOJIb30BaHUS YIPABISIEMOIO TEPMOSIEPHOTO
CHHTE3a.

OOCyXeHie COBMECTHO C TIeJAr0roM MPEUMYIIECTB M HKOJIOTHUECKUX MPOOIIeM, CBA3AHHBIX C SIICPHOI
sHepretukoit (MC — skonorus).

MoBTOPUTENHLHO0-00001IaI0IIMIT MOTYJIB (9 )

CucreMmaTu3anus
u 00001menne
MIPEAMETHOTO
COZICpIKaHUS

U OIIbITa
JIEATEIIBHOCTH,
npuoOpe-TEHHOTO

O6o0meane  copepKaHusd  KaXIOro U3
OCHOBHBIX pasaenon Kypca bm3uku:
MEXaHHYECKHE, TETUIOBBIC, JJIEKTPOMArHUTHBIC,
KBaHTOBBIE SIBJIEHUS.

Hayunsiit MeTo/ MO3HAHUS U €r0 peain3alus B
(hM3UYECKUX UCCIICAOBAHMUSIX.

CBsi3b (PM3MKH M COBPEMCHHBIX TEXHOJIOTHU B

BrImoHeHNe ¢ TOMOIIBIO Tiefarora y4eOHBIX 3aJaHni, TPEOYIOIINX IEMOHCTPAIIMA KOMIIETEHTHOCTEH],
XapaKTepU3yIOUINX €CTECTBEHHOHAYYHYI0 I'DAMOTHOCTh: INPUMEHEHMsI IOJIYYEHHBIX 3HAaHUN I
HAyYHOTO OOBSICHEHHsS (PM3MUYECKUX SBICHHH B OKpY’KaloIIel IpUpOAe M MOBCEIHEBHOM XU3HH, a
TaK)K€ BBIBICHUS (U3MUECKUX OCHOB psAa COBPEMEHHBIX TEXHOJIOTHI; NMPUMEHEHHS OCBOCHHBIX
SKCHEPUMEHTANBHBIX YMEHHUH IS MCCIIEeNOBaHUs (U3UUECKUX SBICHUH, B TOM YHCIE IS IPOBEPKU
TUINOTE3 U BBIABICHUS 3aKOHOMEPHOCTEN.

Pemenne TUMOBBIX pacy€THBIX 3a7ady B 1—2 nelcTBUS ¢ OMOPOI Ha anropuT™, NMPeIBapUTEIIBHO
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NP U3y4YCHUH obnactu nepenayr HHGOPMAIUY, SJHEPTeTHKE, pa3o0paHHBIIl COBMECTHO C MENaroroM, B TOM YHMCJIE MPEAIOIaraloiuX UCIOIb30BaHue (HU3NIEeCKON
BCEro Kypca TpaHcIopTe MO/JIETI ¥ OCHOBAHHBIX Ha COJIEPKAHUH PA3IMYHBIX PAa3esoB Kypca pH3MKH.
liN76370478

[Tpu paspaboTke pabodeil mnporpamMmbl B TEMATUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUYTE€HBl BO3MOYKHOCTHU
UCIIOJIb30BaHUS JIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABISIOLIUXCA y4€OHO-METOAMYECKUMU MaTepualaMu
(MyJIBTUMEIUIHBIE TPOrPAMMBI, JJIEKTPOHHBIE YUEOHUKH U 33Ja4HHUKH, 3JIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHBIE JIA0OPATOPHH,
UTPOBBIC MPOTPAMMBI, KOJUIEKIIUU HU(POBBIX 00pa30BaTEeNIbHBIX PECYpPCOB), PeaTH3yIOMNX TuaaKkTu4Ieckrue Bo3MokHocTH VKT,
COJIEp’KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00Opa30BaHUH.
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