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[NOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamma no gu3suke st 00y4JaromMXCs € 3aJEPKKON MCUXUUECKOTO Pa3BUTHS
(manee — 311P) Ha ypoBHE OCHOBHOTO 00I1IIeT0 00pa30BaHUs MOArOTOBIIEHA Ha OcCHOBE DenepaabHOro
roCyJIapCTBEHHOI0 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOro oOmiero o6OpaszoBanus (IIpukas
Munnpocsenienust Poccuu ot 31.05.2021 r. Ne 287, 3apeructpupoBad MUHHUCTEPCTBOM IOCTUIIUU
Poccutiickoit @enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OO0O), IlpumepHoi
aIAITUPOBAHHON OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUS
o0yJaronuxcs ¢ 3aJIep>KKON TICUXHUecKoro pa3BuTus (ogo0penHoi pemenrnem @YMO 1o obmemy
obpasoBanuto (iporokoi oT 18 mapra 2022 r. Ne 1/22))(nanee — [TAOOIT OOO 3I1P), IIpumepHoii
paboueil mporpammbl OCHOBHOTO 0011ero oopazoBanus mno npeamery «Dusukay, Konuenuuu
npernojiaBaHus yueOHoro npeamera «@Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepanyy, peamu3ylOLUMX OCHOBHbIE 00IIeoOpazoBaTelbHble Mporpammsel, [IpumepHoii
MpOrpaMMbl BOCIIMTAHHS, C YYETOM pPACIpPENeICHHBIX MO KJIaccaM TPOBEPSEMBIX TPeOOBaHHNA K
pe3ynbTaTaM OCBOCHHUS AJNaNTUPOBAHHOM OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMbI OCHOBHOTO
obmiero oOpazoBaHusi 0OYUYAIOIIMXCS C 3aJePKKONW NMCUXUIECKOTO pa3BUTHA, [IpumepHoii paboueit
mporpaMMbl  yueOHoro mnpeamera «®Dusnkay aJaanTHUPOBAHHONW OCHOBHOW 00pa3oBaTeNbHOM
MIPOrpaMMbI OCHOBHOT'O 001Iero 00pa30BaHus 00YJAIOLINXCS C 3a7CPKKON IICUXHMYECKOTO PAa3BUTHSI.

OO0mas xapakTepucTUKa yueOHOro npeamera «Ousuka»

YueOusplii npeamer «Du3nKa» SBISETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX
npeaAMETOB, IMOCKOJIbKY (1)I/I3I/I'-ICCKI/I€ 3aKOHBI MHUPO3JaHUA ABJIAIOTCA OCHOBOM COACPIKaHUA KypCOB
XumuH, Ouonoruu, reorpaguu U acTpoHomuu. Du3KMKa BOOPYKAET OOYYAIOIIUXCS HAYyYHBIM
MCTOAOM ITO3HAHHA, TO3BOJIAIOIINUM I10JIY4YaTh 00BEKTUBHBIE 3HAHUS 06 OKpYyXaromeM MUpe.

[Ipenmer MakcuManbHO HampaBieH Ha (OPMHUPOBAHME UWHTEpeca K MPUPOIHOMY H
COLIMAJIBHOMY MHpY, COBEPILICHCTBOBaHME MO3HABATENbHON JesTenbHocTHOOY aronuxes ¢ 3I1P 3a
CUCT OBJIAJACHUSA MBICIUTCIBHBIMU OIICpAlUAIMH CpPpaBHCHUA, O606HI€HI/I$I, Pa3sBUTHC CIOCOOHOCTH
apryMeHTHPOBaTh CBOE MHEHHUE, (POPMUPOBAHMEBO3MOXKHOCTEH COBMECTHOM EATETLHOCTH.

N3ydenne ¢u3nku crnocoOCTByeT pa3BuUTHIO y oOyudaromuxcs ¢ 3IIP mpocTtpaHcTBEeHHOTO
BOOOpaXeHUs, (PYHKIMOHAIBHOM TIPaMOTHOCTH, YMEHHUS BOCHPUHUMATh U  KPUTHYECKH
aHAJIM3UPOBATh NHPOPMAIUIO, ITPEJICTABICHHYIO B PAa3IMYHbIX (opMax. 3HAUUMOCTb MpEeAMETa JIsl
Pa3BUTHS )KU3HEHHON KOMIIETEHIIMMOOYYAIOLINXCS 3aKJII0YAeTCsl B YCBOCHUH OCHOBBI (PU3UYECKHX
3HaHUH, HEOOXOIMMBIXIJIsI TOBCETHEBHOM KMU3HU; HABBIKOB 3JI0POBOTO U O€30TaCHOTO JIJIsl YeIOBEKa
MOKpY’Kalollel ero cpepl 00pasa kxu3HU; GOPMHUPOBAHUU SKOJIOTUYECKON KYIbTYPHI.

[IporpamMma oTpakaeT coaepxaHue oOydeHus mnpeamery «Dusmka» ¢ y4eToM OCOOBIX
oOpa3oBaTenbHbIX MoTpedHOCcTel oOyuatomuxcs ¢ 3I1P. OBnanenue JaHHBIMY4YeOHBIM MPEIMETOM
MPEACTABIISIET OMPEICTCHHYIO TPYIHOCTE Ji71si oOy4atomuxcs ¢ 3[1P. D10 cBsi3aHO ¢ 0COOEHHOCTIMU
MBICIIMTENBHON JEATENbHOCTH, NEPUOJUUYECKUMH KOJICOAHUSMU BHHUMAHHS, MalbiM 00bEMOM
MaMsTH, HeTOCTaTOYHOCTHIO OOIIEro

3araca 3HaHuH, TIOHW)KEHHBIM [103HAaBATEIbHBIM HHTEPECOM U HU3KHM YPOBHEM PEUYEBOIO Pa3BUTHS.
Jis mpeosiosieHUsT TPYJHOCTEH B M3ydeHHMH ydeOHoro mpeamera «Pu3uka» HeoOXoauMma
ajanranus o0beMa U Xxapakrepa yueOHOro mMarepuana K M03HaBaTEIbHBIM BO3MOKHOCTSM JaHHOU
KaTeropuu oOydJaIoUIMXCsl, y4eT HUX OCOOEHHOCTEH pa3BUTHA: HCIOJIb30BAaHUE AITOPUTMOB,
BHYTPHUIIPEIMETHBIX U MEXIPEAMETHBIX CBA3EH, MOCTENEHHOE YCIOKHEHUE U3y4aeMOoro MaTepuara.
JlanHast mporpamma KOHKPETH3UPYET COJEp)KaHHME INPEAMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMHU 00pPa30BaTENBHOIO CTAaHJAAPTa, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh H3yYEHUS
pa3fenoB (QPU3MKU C yYETOM MEXIIPEIMETHBIX U BHYTPUIPEIAMETHBIX CBS3eH, JIOTUKH Y4eOHOTO
mporiecca, BO3PACTHBIX M TICHXOJOTHYECKUX ocoOeHHocTel oOydarommxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111eT0 00pa3oBaHusi, ONpeAeIsieT MHUHUMAIbHBIA Ha0Op OIBITOB, JAEMOHCTpPALUH,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, 1a00paTOPHBIX pabOT, BBHIIOIHIEMBIX 00YYarOIIUMUCS.
Metoanueckoir OCHOBOM wu3ydeHHs Kypca «®Pusnmka» Ha YpPOBHE OCHOBHOTO OOIIETo
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o0pa3oBaHMs SBISETCS CUCTEMHO-ACSITENLHOCTHBIA IMOAXO0M, OOECIEUUBAIONINN JOCTHKEHHE
JUYHOCTHBIX, METANpPEIMETHBIX W TMPEIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTATOB IOCPEACTBOM
OpraHM3alfi aKTHBHOW MO3HABATEIBHON JEATEILHOCTH OOYYaIONUXCs, YTO OYEHb BAXKHO MPH
obyuenuuzaerent ¢ 3I1P, 111 KOTOPBIX XapaKTepHO CHUKEHUE MO3HABATEILHON aKTUBHOCTH.

esn 1 3a1a4u N3y4eHUs y4eOHOro npeamera «Ousuka»

Obwue yenu ndydenus yaeoHoro npeamera «dusnkay npeacrasieHsl B [IpumepHoii paboueit
IIporpaMMe OCHOBHOTO 00111ero 00pa3oBaHHUs.

OcHoBHOHM 1enpl0 OOyueHHusi JIeTel ¢ 3aJepXKKOMl IMCUXHUYECKOro pa3BUTHUS HA JIaHHOM
IpeaMeTe SBISETCS: MOBBIIEHHE COIUAIBLHON aJalTaluu JeTel yepe3 MpUMEHEHUE (PU3UIECKUX
3HaHUU Ha MPAKTUKE.

Hns oOyuarommxcs ¢ 3I1P, Tak e, Kak U JIJI1 HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy, TOMUHHUPYIOIIEE 3HAaUeHHUE TPUOOPETAIOT
TaKue yeau, Kak:

® OCBOEHHE 3HaHMI O METOJaX HAYYHOT'O IO3HAHUS IPUPOJIBI U POPMUPOBAHUE HAITOU OCHOBE
IpeJICTaBICHUN O PU3NUYECKON KapTUHE MUPA;

® OBJIAJIEHUE YMEHUSIMU IPOBOJIUTH HAONIOAECHUA NPUPOJHBIX SBJICHUH, OIHUCHIBaTh U
00001aTh pe3ynbTaThl HAOMIOIEHU, UCTIOIB30BATh MPOCThIEU3MEPUTETbHBIC PUOOPHI IS
U3ydeHHs (PU3NUECKUX SIBIICHUH; TPEICTABISITh PE3yabTaThl HAOIIOICHUH U U3MEPEHHIA C
MOMOIIbI0 TaOMHUI], TPaQHUKOB M BBIABIATH HA ATOH OCHOBE AIMIMPUYECKUE 3aBHCUMOCTH;
NPUMEHSTH TOyYEeHHBIC 3HAHUS 71 OOBSICHEHHs pa3HOOOpa3HBIX MPUPOJHBIX SBICHUN U
MIPOLIECCOB, NMPUHUMUIIOB JCUCTBUS BaXXHEHIIUX TEXHUYECKUX YCTPOMCTB, IJsl PEILICHUS
dbu3nUecKux 3a1ay;

® pa3BUTHE NO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITENILHOCTH B MPUOOPETEHUN HOBBIX 3HAHUU, TIPH
pelieHnd (QU3NYEeCKUX 3a7ad M BBINOJIHEHUHM SKCIEPUMEHTAIbHBIX MCCIEIOBAaHUN C
MCIIOJIb30BaHNEM MH(POPMALIMOHHBIX TEXHOJIOTUI;

® BocHUTaHHE yOekKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS 3aKOHOB IPUPO/IbI, B HEOOXOIUMOCTH
Pa3yMHOT'O HCIOJb30BAHUS JOCTHXKEHHM HAyKU U TEXHOJIOTHMUUIS JalbHEHIIEro pa3BUTHS
YeJI0BEYECKOro O0IIECTBA, YBaXKEHHS K TBOPLIAM HayKU U TEXHUKH; OTHOILIEHUS K (PU3HKE KaK
K DJIEMEHTY 001I[eueI0BEe4YeCKOi KyIbTyphbI;

® HCHOJB30BAHUE TOJYYEHHBIX 3HAHMM M YMEHHMH i1 peleHus MNpPaKTHUYECKUX 3a]a4y
MOBCEIHEBHON KU3HHU, oOecreyeHus O€30MacHOCTH CBOEW JKHM3HHM, PpalUOHAIBHOTO
IIPUPOIONIOIB30BAaHNUS U OXPaHbl OKPY>KAOIIEH CPEB.

Joctrxenue 3TuX 1enei odecrneunBaeTcs pelieHueM CIEAYOIUX 3a0ay.

® 3gakoMmcTBO oOyvaromumxcs ¢ 3[IP ¢ meronamu rccnenoBanus 00BbEKTOB UABIEHUHN TPUPOIBI;

® [puoOpeTeHHne 3HAaHUH O MEXaHWYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX W KBAHTOBBIX

SBIICHUSAX, PU3NUECKUX BEIMUMHAX, XapaKTEPUIYIOIINX ITH SIBICHUS,

" ¢QopmupoBaHue yMeHUN HaAOMIOIATh NPUPOJIHBIE SIBICHUS U  BBIINOJHATH OIBITHI,
nabopaTtopHble pabOThl U OKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTENbHBIX TPHOOPOB, IMIMPOKO MPUMEHSIEMBIX B MPAKTUYECKOM KU3HU;

® OBJaJICHUE TAaKUMHU MOHSTHUSIMH, KaK MPHUPOJHOE SIBICHHUE, IYMIUPUUYECKH YCTaHOBJICHHBIN
dakT, mnpobiema, THIOTE3a, TEOPETUYECKHH BBIBOJ, pE3yJIbTaT IKCIEPUMEHTAIHLHON
MIPOBEPKU;

® [OHMMAaHHE OTIMYMI HAYYHBIX JJAHHBIX OT HEMPOBEPEHHOU MH(OpPMAaLIUHU, IEHHOCTH HAyKU
JUISL yIOBJIETBOPEHUS OBITOBBIX, IPOU3BOACTBEHHBIX HKYJIBTYPHBIX HOTPEOHOCTEH YeIoBEKa.

OcobennocTu oT0OOpa ¥ aganTanuu y4e0HOro MaTepuaja no pusuke

OcHoBoli oOyuenusi oOyuatomuxcs ¢ 3[IP Ha mpemMerax eCTECTBEHHOHAYYHOTO ITMKJIA
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SIBJISIETCSl Pa3BUTHUE y HHUX OCHOBHBIX MBICIUTENBHBIX Olepauuid (aHanau3, CHUHTE3, CpaBHEHUE,
00001IeHNe) HAa OCHOBE BBHIMOJIHEHMSI Pa3BUBAIONIMX YHpPaXHEHHUH, (GOpMUPOBAHHE TPUEMOB
YMCTBEHHOM pa0OThI: aHaIW3 HCXOJHBIX JAaHHBIX, IUIAHUPOBAHHWE MaTepuaa, OCYIIECTBICHUE
MO3TAITHOTO U UTOTOBOI'O CAMOKOHTPOJIS,a TAK)KE OCYILIECTBIIAETCS JTUKBUIAIINS TPOOEIIOB B 3HAHUSIX,
3aKperieHue H3y4eHHOroMarepuana, 0TpaboTKa allrOpUTMOB, IIOBTOPEHKE MpoiiieHHoro. bobioe
3HAYEHHUE MPHUAAETCS YMEHHUIO paccKa3aTh O BBHIIIOJIHEHHOW padoTe ¢ MpaBUIIbLHBIM YHOTpeOIeHnEM
COOTBETCTBYIOILIEH TEPMUHOJIOTHH U COOIIOIGHUEM JIOTUYECKHX CBsI3€i B M3J1araeMoM MaTepHale.
s oOyuatontuxcst 3[IP Ha ypoBHE OCHOBHOrO 00IIEro OOpa3oBaHMs IMO-NPEKHEMY SIBISIOTCS
XapaKTepHbIMU: HEAOCTAaTOYHBIM YPOBEHb pPa3BUTUS OTACJIBHBIX IICUXWYECKUX IPOLIECCOB
(BOCTIpUSATHS, BHUMAHUS, TAMSTH, MBILIUICHNS ), CHUKEHHBIN YPOBEHb UHTEIUIEKTYaIbHOTO Pa3BUTHS,
HU3KUH ypOBEHb BBINIOJHEHHUS YYEOHBIX 3aJaHHid, HU3Kas yCIemHOCTh oOyueHus. IlosTomy mpu
u3ydeHun ¢Gu3MKu TpeOyeTcs lLieJeHanpaBIeHHOEe UHTEJUIEKTYalbHOE pa3BUTHE

obyuaromuxcs ¢ 3I1IP, oTBeuaromee MX OCOOEHHOCTSM M BO3MOXKHOCTSIM. Y4YeT OCOOCHHOCTEH
obyuaromuxcs ¢ 3[IP tpebGyeT, yToOBI IPU U3y4EHUH HOBOI'O MaTepuaia 0083aTesIbHO IPOUCXOIUIIO
MHOTOKpPaTHOE €ro MOBTOPEHUE; PACHIMPEHHOE PACCMOTPEHHUE TEM M BOIIPOCOB, PACKPBIBAIOIIUX
CBSI3b (DM3UKHU C J)KU3HBIO; aKTyalIu3alus NEPBUYHOTO )KU3HEHHOI'O OIbITA 00YYarOLIUXCS.

YcBoeHHe NpOorpaMMHOrO0 Marepuaja o (U3MKE BBI3BIBAET OOJIBLIME 3aTPYAHEHUS Y
obyuaromuxcs ¢ 3IIP, mosromy Teopus u3ydaercs Oe3 BBIBOJOB CIOXHBIX (hopmyi. 3agauu,
TpeOyrome MPUMEHEHHS CJIOXKHBIX MAaTEMAaTHIECKUXBBIYUCICHUN 1 (POPMYIT, B OCOOCHHOCTH TaKHX
TeM, Kak «MeXxaHu4ecKoe ABHKEHHE»,

«ApXI/IMeI[OBa CHJIa», «MexaHuueckas OHCPI'UA», <<9JI€KTpI/I‘leCKI/Ie SIBJICHU),

«DJIEKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCS B KJIACCE C IIOMOILBIO YUUTEJIA.

Ocoboe BHHMMaHHME NpU HM3YYEHUHU Kypca (PU3MKHM yJensercss NOCTaHOBKE M OpraHu3aliu
SKCIIEPUMEHTA, a TaKXKE MPOBEJIEHUIO (MIPEUMYIIECTBEHHO Ha KaXKJOM YpPOKE€) KpPaTKOBPEMEHHBIX
JeMOHCTpaluii (BO3MOXHO C HCIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpauuu). HekoTopsle Tembl
00s13aTeIbHO JTOJIKHBI BKJIFOUATh OMOPHBIE JIaOOpaTOpHbIE padOThI, KOTOPbIE PAa3BUBAIOT YMEHHE
MOJIb30BaThCs MPOCTEHIIMMHU NPUOOPaMH, aHAJIW3UPOBATH IOJyYeHHbIE JaHHbIE. B cBs3u ¢
OCOOCHHOCTSIMU TOBEIEHUS M JesATesNbHOCTH oOydaromuxcsi ¢ 3IIP (pacTopmMoXeHHOCTb,
HEOPraHU30BAHHOCTb) MPEIYCMOTPEH CTPOXKAMIINI KOHTPOJIb 3a COONIOJIEHUEM MPABUII TEXHHUKH
0€30MacHOCTH MPH MPOBEIECHUH JTa0OPATOPHBIX U MPAKTUYECKUX padoOT.

Bonbiioe BHMMaHue npu u3ydeHuu ¢pusuku nogpoctkamu c 3I1P obpaiaercs Ha oBiajeHue
UMH TpPAaKTUYECKMMU YMEHUSAMH U HaBblkaMH. [IpenycMaTpuBaeTcst yMeHblLIeHHE oObema
TEOPETUYECKUX CBEJIEHUH, BKIIOYEHHE OTAEIBHBIX TEM MM LIEJBbIX pa3lesioB B MaTepHasbl JUIs
0030pHOr0, O3HAKOMHUTEIBHOTO MM (aKylbTaTUBHOrO u3yuyeHus. llpeayaraercst ymeHblLIeHHE
o0beMa MaTeMaTUYECKUX BBIYMCICHHUM 3a CUET yBEJIIMYEHHs] KaYECTBEHHOI'O OMHUCAHMS SIBJICHUN U
IIPOLIECCOB

JloctaTouyHOE KOJMYECTBO BPEMEHHM OTBOJAUTCS HA pACCMOTPEHHE TEM U BOIIPOCOB,
PaCKpBIBAIOIIUX CBA3b (PU3UKHU C KU3HBIO, C TEMH SIBICHUSIMH, HAOIIOACHUSMH, KOTOPbIE XOPOIIO
M3BECTHBI YUYEHHKAM M3 UX KU3HEHHOT'O OIbITA.

MakcuManbHO HCHOJB3YIOTCS MEKIIPEIMETHBIE CBA3M C TAKUMHU JUCLUIUIMHAMH, Kak
reorpadus, Xumus, ouosnorus, T.K. ooyqarornuecs: ¢ 3[IP ocobeHHO HYXIAIOTCS B MPETOTHECEHUHN
OJHOTO M TOr0 >K€ Yy4yeOHOro Marepuajga B pa3IMYHBIX acleKkTaX, B €ro BapbUPOBAaHHUM, B
HEOJIHOKPaTHOM TOBTOPEHUU M 3aKPEIJICHUH IOJIyYEHHBIX 3HAaHUNW M NPAKTHUYECKUX YMEHUH.
[To3Bonsist paccmarpuBaThb OJUH M TOT K€ YYEOHBIH MaTepual C pasHBIX TOYEK 3pEHus,
MEXIMPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €ro Jy4IIeMY OCMBICIEHHUIO, 00Jiee MPOYHOMY3aKPEIICHHUIO
MIOJIYYE€HHBIX 3HAHUN U MPAKTUYECKUX YMEHHM.



Buasbi nesitesibHocTH 00yvarommxcs ¢ 311P, o0ycioBieHHBIEOCOOBIMU
00pa3oBaTeJIbHBIMU MOTPEOHOCTAMH U 00ecreduBaIOIIHe
OCMBICJIEHHOE OCBOEHHUE CO/IePKAHUU 00pa3oBaHus 1o npeamery «Ouznka

[TpumepHasi TemMaTudeckass ¥ TEPMHUHOJIOTUYECKAS JIEKCUKA MO0 KypCy (DU3HKH
coorBerctByeT [IOOIT OOO.

Copneprxanme BUAOB jaesTenbHOCTH oOydatonuxcs ¢ 3[IP Ha ypokax (Qu3MKHU onpenenseTcs
HX 0COOBIMH 00pa3oBaTeIbHBIMH MOTpeOHOCTIMH. [ToMuMo mupoko ucnoiaszyeMoix B [IOOIT OO0
o0ImUX a1 BCeX OOYYaOUIMXCS BUJOB JEATEIBHOCTH CIEAYeT YCWIMTh BHIbI JIESTEIBHOCTH,
cneuu(uYHble A8 JAHHOM KaTeropuu JeTei, oOecledyuBalolie OCMBICICHHOE OCBOEHHE
coZiepKaHusl OOpa3oBaHMs IO TPEIMETY: YCUJICHHE NPEAMETHO-IPAKTUYECKON IeATeNIbHOCTH C
aKTHBU3AlMEH CEHCOPHBIX CUCTEM; OCBOCHHE MaTepHualla C OIIOPOi Ha aJlrOPUTM; «IIOLIAarOBOCTh» B
M3YyYEHUH MaTepHualia; MCIIOJIb30BaHUE JIOTIOJIHUTEILHON BU3YaJbHON OMOPBI (CXEMBI, HIa0IOHHI,
ONOpHBIE TaOJUIIBl); PEYEBOM OTYET O IMPOLECCe M Ppe3ysbTaTe JAeATEIbHOCTH; BbINOJIHEHUE
CHEIHMAJbHBIX 3aJaHui, o0ecrneuyMBaroIIUX KOPPEKLHUI0 pEryasluu Y4eOHO-IIO3HABaTEIbHOM
NeSITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jns oOyuaromuxcst ¢ 3IIP cymecTBEeHHBIM SIBIISIIOTCS TPUEMBI Pa0OTBHI € JIEKCUYECKHM
MaTtepuaioM 1o npeamerty. IlpoBoaurtces cnenuanbHas padoTa MO BBEIEHUIO B aKTUBHBIN CIIOBaph
o0yyaroIuxcss COOTBETCTBYIOUIEH TepMHUHOJOTMU. M3yuaemble TepMHHBI BBOASTCA Ha
II0JINCEHCOPHOM OCHOBE, 00s13aTeIbHa BU3YyaIbHASIOAAEPKKA, AITOPUTMBI PA0OTHI C ONPEIEIICHUEM,
OIIOPHBIE CXEMBI JUIs1 aKTyaIU3alMUTEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu 0OpazoBaTenbHBIMU MOTpeOHOCTSIMU oOy4aromuxcs ¢ 3IIP, mpu
IUTAHUPOBAHUU PA0OTHl YUEHUKA HA YPOKE CIIeIyeT MPUIEP>KUBAThCA CIEAYIOIUXMOMEHTOB:

1. TIlpu onpoce HEOOXOMMO: 1aBaTh AITOPHTM OTBETA; Pa3PELIATh MOJIb30BATHCS MIAHOM,
COCTaBJICHHBIM IIPU MTOATOTOBKE JJOMAIITHETO 33JaHMsl; 1aBaTh00JIbIIIE BPEMEHU TOTOBUTHCS K OTBETY
y IOCKH; pa3peraTh J1e1aTh PeIBapUTEeIIbHbIE3aNCH, TOJIb30BAThCS HATISTHBIMU TOCOOHSIMH.

2. Tlo BO3MOXHOCTH 3a/[aBaTh OOYYAIOIIMMCSA HABOJSIIME U YTOUHSIOIIME BOMPOCHI,
KOTOpBIE TOMOTYT UM IOCJEI0BATEIBHO U3JI0KUTh MaTEPHAIL.

3. CucTeMaTHUeCcKH TpOBEPATh YCBOEHHE Marepuaga IO TeMaM yPOKOB, JUIs
CBOEBPEMEHHOT0 OOHapYy>KEHHU MTPOOEJIOB B MPOIIEAIIEM MaTepHare.

4. B nporecce n3ydeHus HOBOrO MaTepHajla BHUMAaHUE YIEHUKOB 00paIlaeTcsl Ha Hanboee
CIIOKHBIE pa3fiesibl u3ydaemoil Tembl. HeoOxoaumo wyamie oOpamaTbCsi K HUM C BOIpOCamH,
BBIICHAIOIIMMH TTOHMMaHUE y4eOHOro MaTepuana, CTUMYJIMPOBAThBOMPOCH! MPH 3aTPYJHEHUSAX B
YCBOEHHMH HOBOT'O MaTepHara.

Mecto yyeOHoro npeamera «®@usuka» B yueOHOM ILIaHe

B cootBerctBuu ¢ ®enepanbHbIM TOCYAAPCTBEHHBIM OOpA30BaTENBbHBIM CTaHIAPTOM
OCHOBHOTO 00miero oOpazoBanus y4eOHBINH mpeameT «Dusnka» BXOAUT BIPEAMETHYIO 00JacTh
«EcTecTBeHHBIE HAayKW» U SBISETCA 00s3aTenbHBIM I u3ydeHus. ColepkaHue y4eOHOTro
npenmera «Du3nka», MpeACTaBICHHOE B

paboueii mporpamme, cootBercTByeT ®I'OC OOO, IlpumepHOil OCHOBHOW 00pa3oBaTEeNbHOM
IporpaMMe OCHOBHOrO o0mero oOpa3oBanus, IlpuMepHON amanTHUPOBAHHOW OCHOBHOMU
0o0pa3oBaTeNbHON IpOrpaMMe OCHOBHOIO 0OILIero o0pa3oBaHMs OOYYaloOIIUXCsS C 3a7eprKKON
MICUXUYECKOTO Pa3BUTHSI.

Ha u3ydenue kypca orBegeHo 7 kiaacc — 1 yac B Hegeqio, Beero 34 yaca; 8 kiiacc — 1 yac B
Heaea10, Becero 34 yaca; 9 kiaacce — 1 yac B Heges10, Becero 34 yaca



COAEPXAHUE YVYEBHOT'O ITPEJIMETA «®U3UKA»

7 KJIACC

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHU OKPY:KaI0IIero Mupa

dusuka — Hayka o mpupoje. SlBmenus npupoxsl (MC!). ®usuueckue sBIeHUS:
MeXaHUYECKUE, TEeIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusuueckue BenuuuHBL 3Mepenne (usMueckux BenumuumH. QDusuueckue npubopwl’.
Tozpewnocms uzmepenuii. MexyHapoaHas CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH HM3Y4alOT NMPHUPONy. Ecmecmeenno-nayunbiil
Memoo NO3HAHUA: HAOII0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BbIOGUIICEHUE 2UNOME3,
9KCnepuMeHm no nposepke 2unomes, obvsacHenue Hadaooaemozo asnenus. Onucanue Gusuieckux
S6IeHULL C NOMOUbIO MOOeell.

[Tpeamer 1 MeTOIBI HUBHKH.

HMemoncmpayuu®

1. MexaHuueckue, TEIJIOBBIE,  3JIEKTPHYECKHE, MarHUTHBIE,  CBETOBbIE
SABIICHUS.

2. ®usuyeckue MpUOOPHI U MPOLEAYPa MPSAMBIX U3MEPEHHIT aHAIOTOBBIM UII(POBHIM
puOOpOM.

3. Onpeienenye MOrpeIHOCTH SKCIIEPUMEHTA.

@Dponmanvuvle 1a0OpamopHvle padombl uiu I1EKMPOHHAA 0EMOHCMPAYUA.

1. Onpenenenue LIEHBl  JICJICHUS]  WU3MEPUTEIIBHOTO npubopa  (UCMONB3YS
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. N3mepenne o0bEMa )KUIKOCTH U TBEPJOTO Tena

3. Onpedenenue pazmepos manbix me.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHUSI O CTPOEHHH BellecTBa

CtpoeHue BelecTBa: aTOMbl M MOJEKYIbI, ux pazmepsl. Onvimvl, 00KaA3blearOUiUe
OUCKpemHoe cmpoenue eujecmasd.

JBrxenue dactui BemiecTBa. CBsA3b CKOPOCTHM JBHKEHUSI YacTHI[ C TeMIIepaTypoil.
BbpoynoBckoe naBuxkenue, muddys3us. Bzaumooeilicmeue uacmuy eewjecmed: NpumsdiceHue u
ommankusanue.

ArperatHple COCTOSIHMSI BEIISCTBA: CMIPOEHUE 2a308, JHcUOKOCcmeu U MBEPObIX
(kpucmannuueckux) men. Bzaumocesase medcoy ceolicmeamu ewyecms 6 pAa3HbIX dA2pe2amublX
COCMOSIHUAX U UX AMOMHO-MOAEKVIAPHbIM cmpoeHuem. OcobeHHOCmU acpe2amublx COCMOSHUU
6000bl.

Hemoncmpayuu®

1 MC — snemenTs! coneprkanus, BKIOYAIONINE MEKIPEIMETHBIE CBA3H, KOTOPBIE

1o/ipoOHee pacKPBIThl BTEMAaTHYECKOM IUIAHUPOBAHUH.

2 311ech 1 fajiee KypCHBOM 0003HAYEHB! TEMBI, H3yUeHHE KOTOPBIX IPOBOIUTCS B 03HAKOMHUTEIHLHOM
iaHe. [legarorcaMocToaTenbHO ONpeenseT 00beM U3y4aeMoro MaTepuala.

% Bee IemorcTparuu 1 JlaGopaTopHble paGoOThI, TIPeCTaBIEHHBIE B COIEP/KAHUM, TOIYCKAETCA
(MOXHO) MPOBOIUTH, UCTIONB3YsI HH(DOPMALIMOHHBIE U AJIEKTPOHHBIE TEXHOJIOTUH (LIU(pOBBIE
o0pa3zoBaTeNbHBIC PECYPCHI).

4 31ech U lanee MPUBOUTCS PACIIUPEHHbIH epedeHnb T1a60paTOPHBIX PaboT U ONBITOB, U3
KOTOPOT'O YYHUTENb JIeNaeTBBIOOP MO0 CBOEMY YCMOTPEHHUIO.



1. Hab6mronenne 6poyHOBCKOTO JIBHKCHHS.
2. Ha6monenue nuddysun.
@ponmanvHble 1a00pamopHvle padGomuvl U ONbIHIbL

1. Ouenka  jauaMeTpa  aromMa  METOJOM  pSgoB  (C  HCIIOJIb30BaHHEM
¢dororpadumii).
2. OIBITHI 110 HAOJIOICHUIO TEIJIOBOIO PACIIMPEHHS Ta30B.

3.0nbITel 10 OGHAPYKEHUIO NEHCTBHA CHI MOJIEKYIAPHOrO HPUTSKEHUS
(371eKMpOHHAA OeMOHCMPAYUsL).

Paznen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl

Mexanuueckoe 1BuxkeHue. PaBHomepHoe u HepaBHOMepHOE JBHKeHUE. CKopocTh. Cpeonsis
CKOpOCMb NPU HEPABHOMEPHOM O8uUdCeHuU. Pacuér myTu u BpEMEHU JBUKECHMUSL.

SBnenune wuHepuuu. 3aKkoH uHepyuu. B3aumooeilicmseue men KaK NPUHUHA USMEHEHUs.
ckopocmu oeudicenuss men. Macca kak mepa unepmuocmu mena. IlnotHocts BemectBa. Céa3b
NJIOMHOCMU C KOTUYEeCMBOM MOJIEK)]l 8 eOuHUYye 00vémaseujecmaa.

Cuta kak XapakTepucTrka B3auMoeiicTBus ten. Cuna ynpyeocmu  3akoH ['yka. Hzmepenue
CUTIbL C NOMOWBIO OUHAMOMempa. SIBIeHNEe TATOTeHHs U cunaTsbkectu. Cuna masjcecmu Ha Opy2ux
nnanemax (MC). Bec tena. HeBecomocth. CnojkeHue CuJl, HANpaBICHHBIX 10 OAHOW MPSIMOM.
PaBnogeiictBytomas cun. Cuna mpenus. Tpenue ckonvoicenus u mpenue noxos. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu®
Habnroienne MexaHn4eckoro JBUKEHHS Teja.

N3mepenne ckopocTH MpIMOIUHEHHOTO ABUKCHUSI.
Habmroienue siBleHus HHEPIINU.
Habmtoienne u3mMeHeHns: CKOPOCTH TIPU B3aUMOJCHCTBHH TEl.

CpaBHeHI/Ie Macc o B3aMMOACHCTBHUIO TEM.

ShkwnE

Cnoxxenue CHJI, HAITPABJICHHBIX I1O OJTHOM priMOfI.

7. JleMOHCTpamys CUIIBI YIPYTOCTH Ha Pa3IMYHbIX MaTepUanax.
@ponmansvusle 1adopamopHvie padpomsl u ONbIMBL,

1. OmnpeneneHne CKOPOCTH paBHOMEPHOTO JABMKEHUS (ILIapUKa B AKHJIKOCTH,MOJIENIN
AIEKTPUIECKOTO aBTOMOOUJIS U T. 11.) (271eKMPOHHAA 0EMOHCIMPAUU).

2. Onpenenenne cpeHe CKOPOCTH CKOJBXKEHMsI OpycKa WM IapHKa IMOHAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue IOTHOCTU TBEPIOTO Tea.

4, OmnbITH, AEMOHCTPHUPYIOIINE 3aBUCUMOCTb PACTsLKEHUS (JedopMaruu)npy>KuHbI

OT MPUJIOKEHHON CHUIIBI.

5. OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb CUJIbI TPCHHUA CKOJIBXKCHUSA OTBECA TCJIa U
XapakTepa COMMPHUKACAOIIINXCA HOBCpXHOCTCﬁ.

Pa3nen 4. JlaBiienne TBEPABIX TeJl, ;KHAKOCTEN U ra3oB

Hasnenue. Cnocobvl ymeHvuienus u ygeauuenus: oaenenus. /lasnenue 2asa.3aeucumocmo
oasneHuss eaza om o0véma, memnepamypwi. llepedaua daenenus



MeEpOLIMU  menamu, dHcuokocmamu u eazamu. 3axon Ilackana. I[IneemamuyecKkue MauiuHbl.
3aBUCUMOCTh JaBJICHHSI KUIKOCTH OT TiyOuHbl. Coobwarowuecs cocyovl. [uopasnuueckue
MeXanu3mbi.

Atmocdepa 3emnm u armocepHoe maBneHHe. [IpuuuHbl Cywecmeo8aHus 6030YUIHOU
ooonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgeprnozo oasieHus. 3asucumocms
ammocgepHozo 0asieHuss om 8blcombvl HAO yposHem mops. IIpubopul 0 uzmepenus ammocgheprnoeo
0aseHusl.

Heticmsue scuokocmu u 2aza Ha NO2pyHcéHHoe 8 HuX meo. BeITankuBaromas (apXxuMe0Ba)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

3aBUCHUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.
[lepenaya naBiaeHUs KUAKOCTBIO U Ta30M.
Coob1maronuecs: CoCybl.

I'mapaBnuueckwuii npecc.

[IposiBneHue neicTBusi aTMOCPEPHOTO TABIICHUS.

ouhkwnE

3aBUCUMOCTb BBITJIKUBAIOLIEH CHUJIBI OT 00bEMa MOTPYKEHHOW 4YacTUTENa U
IIJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BhITAIKMBAIOIIECH CHUIIBI BECYy BBITECHEHHOM >KUJIKOCTH.

8. VYcnoBue miiaBaHus Tell: IIJIaBaHUE WU MOrpy>KCHUC TCJI B 3aBUCUMOCTHOT
COOTHOIIICHHUS INIOTHOCTEH TeJa U KUIKOCTH.

@DponmanvHvle 1a00pamopHvle padbomul u ONvIMbL

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTPYKEHHOU B )KUJIKOCTh
4acTH TeJIa.

2. OrnpesiesieHre BBITATKUBAIONIECH CHUJIBI, JIEWCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOIIEH CHIIBI, JECUCTBYIOIIEW Ha TEIO B

KHUOKOCTHU, OT MAaCCHhI TCJIa.
4. OHBITLI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTDb BBITaJ'IKI/IBaIOH_Ieﬁ CHIJIBI, HeﬁCTBYIOIHCﬁ Ha
TEJIO0 B ) KUAKOCTHU, OT 00BEMa HOpr)KéHHOfI B JKMAKOCTDH 4aCTH TC€JIau OT IIJIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHUE  JIOJKHH ONpENEICHUE
€€ rpy30NoAbEMHOCTH.

Paznen 5. PaboTa u MomHOCTB. JHEprus

Mexanundeckas padota. MOITHOCTb.

[IpocThie MeXaHWU3MBI: pbIvar, OJIOK, HAKJIOHHAS TUIOCKOCTh. IIpasuno pasnosecus pvivaza.
Ipumenenue npasuna pasrosecus pviyaza k 610ky. «3onomoe npasuno» mexanuxu. KI1J| mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanudeckas sHeprus. Kunemuueckas u nomenyuanvras suepeus. llpespawenue 00Ho2o
8UO0A MeXaHUu4ecKolU IHepauu 8 Opy2ou. 3aKOH COXpPaHEHHsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsl TPOCTHIX MEXAHU3MOB.



®Dponmansvusle nabopamophvle’pabomot u onvimot*

1. Onpenenenue pabOTHI CUIIBI TPSHUS TIPU PABHOMEPHOM JIBH)KEHUU TEJario
TOPU30HTAJILHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBuil paBHOBECHS pbluara.

3. N3mepenne KIIJ HaKJIOHHOM TJIOCKOCTH (an1ekmponnasn
oemoncmpayus).

4. N3ydyeHne 3akoHa COXpaHEHUS MEXaHMYECKOU SHEpruu (21eKmpoHHasn
demoncmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS

OcHosHble NON0HCeHUs MONEKYISAPHO-KUHEMUYeCcKol meopuu cmpoenus sewecmsa. Macca u
pasmepvl amomos u monekyin. Onvimvl, nOOMEEPHCOAIOUUE OCHOBHBIE NOTIONCEHUS MOLEKYIAPHO-
KUHemu4eckol meopuu.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucmaniuveckue u
amopgnuvle mena. ObwvscHeHue c8oUCms 2a308, HUOKOCmell U MEEPObIX mell Ha OCHOBE NOJIONCEHUL
MONEeKYIAPHO-KUHemuyeckot meopuy. CMadyuBaHUE U KanuiisipHvle saeieHus. Tennogoe pacuiupeHue
u colcamue.

Temmieparypa. Ces3b memnepamypuvl co CKOpOCMbIO MeENI08020 OBUNCEHUS YACTIUY.

Buytpennsis sueprusi. Cnocodvl usmeHenus 6HympeHHell 3>Hepeuu. menionepeoava u
coseputenue pabomoi. Buowl mennionepedauu. menjionpo8ooOHOCMb, KOHBEKYUS, U3TYYEeHIUe.

KosmdectBo Termiotel. Yoenvrnas mennoémxocmv eewecmea. Tennoobmen u meniogoe
pasnogecue. YpasrueHue meniogo2o banauca.

Inasnenue u omeepoesanue KpUCMALIULECKUX geujecms. YoenvHas menioma niasieHusl.
Ilapoobpaszoseanue u roundencayus. Hcnapenue (MC). Kunenue. Voenvnas mennoma
napoobpasosanus. 3asUCUMOCb  MeMNnepamypsvl KUNEeHusi om ammoc@epHoeo  0asieHusl.
Brascnocmo 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomvr mennoswvix osueamenei. KIIJ] mennosoco dseucamers.

Tennosvie osucamenu u 3awuma okpyxcarouei cpeovt (MC).
3akon coxpanenus u npespawerust sHepeuu ¢ menioswvix npoyeccax (MC).
Hemoncmpayuu

1. HabGuoienre GpOyHOBCKOTO JIBHXKEHUS.

2. Hab6monenne nudysun.

3. HabroieH1e SBICHUM CMaYMBaHUS ¥ KAUUISPHBIX SBICHUM.

4. Habuiro1eH1e TEroBOro pacuinpeHus Tejl.

5. V3MeHeHue JaBleHus Ta3a PU M3MEHEHHH 00bEMA M HArPEBAHHUH WITH
OXJIaXKIEHHH.

6. I[IpaBusia U3MEPEHHS TEMIIEPATYPHI.

1. Bupl Temtonepeiaym.

8. OxtaxkieHre pyu COBEPIIICHUN PaOOTHI.



9. HarpeBanue npu coBepiieHny padbOThl BHEIIHUMU CHIIaMHU.
10.  CpaBuenue Temno&MKOCTEH pa3INYHBIX BEILECTB.

11. HaGmopneHue KuneHus.

12. Hab6moznenue NOCTOSHCTBA TEMIEPATYPHI IIPU IIABICHUH.
13.  Monenu TemnnoBbIX ABUraTesei.

DponmanvHsle 1abopamopHvle padomsl U ONbIMbL

1. OnbIThl O OOHAPY)KEHUIO JEHCTBUSI CHJI MOJIEKYJIIPHOIO MPUTSHKEHUS
(91eKmponHas 0emoHcmpayus).

2. OnbIThI 110 BRIPAILMBAHNIO KPUCTAJIJIOB [TIOBAPEHHOM COJIM MIIM caxapa.

3. OmnbIThl 10 HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUsS ra3oB, KUAKOCTEH MTBEPABIX
TelL

4, Omnpenenenue 1aBieHus Bo3ayxa B OaJUIOHE IMpUIIA.

5. OnbITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJI€HUS BO3yXa OT erooobéma u
HarpeBaHUs WIN OXJIAXKJICHHS.

6. HaGnronenne m3aMeHeHHs BHYTPEHHEHW >HEPruu Tella B pe3yibTare
TEeIuIonepeiauu U paboThl BHEITHUX CHJI.

1. WccnenoBanue siBiieHUs TEIUIOOOMEHA MpPU CMEIIMBAHUU XOJOJHOW HUropsiueit
BOJIBI.

8. HccnenoBanue mporecca UCIapeHusl.

9. Onpenenenre OTHOCUTEIbHOM BIQXKHOCTH BO3JlyXa.

10.  Onpeoenenue yoenvroii mennomor nraenenus ivoa.

Pa3nen 7. DinekTpuyeckue U MArHUTHBbIE SIBJICHUS

Onexmpuzayus men. J|Ba poaa 3MeKTpUUYECKUX 3aps10B. BzauMoaeiicTBue 3apsyKeHHBIX Tell.

Onektpuueckoe mnone. [lpunyun cynepnosuyuu 31eKmpuyeckux noineu (Ha KaiecmeeHHOM
yposHe).

Hocumenu snexmpuueckux 3apsoos. OnemenmapHuli dnekmpudeckuii 3apsao. Cmpoenue
amoma. IIpOBOJHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOro3apsiaa.

OnexkTpuueckuil TOK. Ycnosus cywecmeosanusi 2nekmpuyeckoeo moxa. VICTOUHHKH
MOCTOSIHHOTO TOKa. JIeHWCTBUS DIIEKTPUYECKOTO0 TOKa (TErIOBOE, XUMHUYECKOE, MAarHUTHOE).
Dnekmpuueckuti mox 8 HCUOKOCMAX U 2a3aX.

PaboTa 1 MOIIHOCTb 3JEKTPHUUECKOTro ToKa. 3akon /[icoyna—/lenya. nekmpuueckue yenu u
nompebumenu 31eKmpuieckol dHepauu 8 bbimy.JneKTpudeckas 1enb. Cuia Toka. DIEKTPUIECKOoe
Hanpspkenrne. ColpoTUBIEHUE TPOBOAHUKA. YOoenbHoe conpomusierue sewecmaa. 3akon OMa st
yuactka nenu. llocienoBarenbHoe M MapajuleIbHOE COEIMHEHHE IPOBOAHUKOB. Kopomxkoe
3aMbIKAHUe.

[TocrossHHbIE MarHuThl. B3anmoneicTBHE TMOCTOSIHHBIX MAarHutoB. Maenummuoe noie.
Maenummnoe none 3emau u e2o 3Havenue 0aa xHcusnu Ha 3emne. Onvim Ipcmeda. Maenummnoe none
anekmpuyecko2o moka. llpumenenue anekmpomacHumos 6 mexuuxe.leticmeue MacHUmMHo20 NOas Ha
NPOBOOHUK C MOKOM. DlleKkmpoosuzameln
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nocmosnHo2o0 mokxa. Mcnoavsoeanue snekmpoosucameneti 8 MexXHUYecKux ycm- poucmeax u Ha
mpawncnopme.

Onvimet  @apades.  Aenenue  snexmpomacHumuon  unoykyuu. Ilpasuno  Jlenya.
Onexmpoecenepamop. Cnocodvl nonyuenus 31eKmpudeckou 3Hepauu. IICKTPOCTAHIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DJIeKTpU3aus TeL.

2. JIBa pojia SIEKTPUYECKHX 3apsI0B H B3aUMOJICHCTBHE 3apsSyKEHHBIX TEl.
3. YCTpoUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.

4, DJIEKTPOCTATHYECKAS MHIYKIIHS.

5. 3aKOH COXpaHEHHs HIEKTPUUECKUX 3aPsI0B.

6. [IpOBOHUKY U AUIIEKTPHKH.

1. MopennpoBaHre CUIIOBBIX JINHAN JIEKTPUYECKOTO MOJIS.

8. VICTOYHHMKH TOCTOSHHOTO TOKA.

9. JIeCTBUS 3JIEKTPUUECKOr0 TOKA.

10.  Dnexrpuyeckuii TOK B KUIKOCTH.

11. TasoBslii paspsn.

12.  VsmepeHue cuibl TOKa aMIIEPMETPOM.

13.  MsmepeHue 51eKTPHUECKOr0 HANPSIKEHUS BOJIBTMETPOM.
14.  Peocrar u MarasuH CONpOTHBIICHHIA.

15.  BsaumoneiicTBHE MOCTOSHHBIX MATHUTOB.

16. MopenupoBanue HEBO3MOKHOCTH Pa3/eleHus MOTIOCOB MATHHUTA.
17. MopenupoBanye MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
18.  Omnwir Dpcrena.

19.  MarnuTHOE MOJIE TOKA. DIEKTPOMATrHHUT.

20.  JleiicTBUE MarHUTHOTO MOJIs HA HPOBOJHUK C TOKOM.

21.  DrexTpoaBUraTeh HOCTOSHHOIO TOKA.

22. VccnenoBaHue SBIEHUS 31€KTPOMATHUTHOM HHIYKIIUH.

23.  Ompits Dapajes.

24 3aBHCHUMOCTh HaIlpaBJICHUA WHAYKIIMOHHOI'O TOKa OT YCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHUS.

25.  DnekTporeHeparop MOCTOSHHOIO TOKA.
Dponmanvhsle 1ab60pamopHvle padomol u ONvIMbl

1. OnpITBl 1O HAOIIOACHUIO AIIEKTPU3ALAN TE€l UHAYKIMEHW U IpHu
CONPUKOCHOBEHHUHU.

2. HccnenoBanue aeicTBus AJIEKTPUYECKOrO MOJII HAa IPOBOJAHHUKH U
JTUDIIEKTPUKH.

3. C6opka 1 mpoBepKa pabOTHI IEKTPUUECKOH 1IEMH MOCTOSIHHOTO TOKa.

4. W3mepenue u peryampoBaHue CHIIbI TOKA.

S. N3mepenue u peryaupoBaHue HapsyKeHUs.

6. Hccnedosanue 3agucumocmu cuibl moka, uoywe2o uepes peaucmop, om

CONnpomueleHuUs pesucmopa U HanpAadCEeHusl Ha pe3ucmope.

11



1. Ol’lblmbl, c)eMOHcmpupyiomue 3A6UCUMOCMb  JJIEKMPUUECKO2O CONpomuelenus
npoeodﬂuka om ez2o aﬂqul, mzou;a()u nonepe4Hozo cedenusd u mamepuaia.

8. Ilposepka npasuna cnooiceHus HanNpAXCeHull Npu NOCae008amenrbHOM COeOUHeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 015 cunvl moKa npu NAPALLEIbHOM COEOUHEHUU Pe3UCTNOPOS.

10. Omnpenenenue paboThI AJIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OrnpezneneHre MOUHOCTH 3JIEKTPUYECKOr0 TOKA, BBIIEISEMOM Ha pE3UCTOpE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYLIETO YEPE3 JAMIIOUKY, OT HaIPSKEHUS
Ha HEu.

13. HccnepoBanne MarHUTHOrO B3aUMOICMCTBUS TOCTOSSHHBIX MAarHUTOB.

14. W3ydyeHre MarHUTHOTO TMOJISI TMOCTOSHHBIX MAarHUTOB MpPH UX OOBEIUHEHUH U
pa3lieeHuN.

15. HccnenoBanue neicTBUs 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

16. OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIBI B3aUMOJICUCTBUS KATYIIKH C TOKOM
Y Mar"HuTa OT CUJIbl TOKA U HaIllpaBJEHUs TOKA B KATYIIKE.

17. N3ydenue aeicTBUS MAarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

18.  Usyuenue pabomwi 21ekmpoosucamens.

19. N3mepenne KII/ anekTpoaBurareibHONW yCTaHOBKH.

20. OnBbITHl 110 UCCIEIOBAHUIO SIBIICHUS 3JE€KTPOMArHUTHOW MHIYKUUU: HUCCIEAOBaHUE

W3MEHEHUH 3HAYCHUS U HaIlpaBJICHHUA HHAYKIIMOHHOI'O TOKaA.

9 KJIACC

Paznen 8. Mexannveckue siBJIeHUS

Mexanuueckoe nBumxeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOTO  JIBWKEHUsA. PaBHOMepHOEe NpSIMOJIMHENHOE JBMWXEHUe. [HepasnomepHoe
npamonuneunoe ogudxcenue. CpenHAs U MSHOBEHHAS CKOPOCMb mena NpU HePaAGHOMEPHOM
OBUIICEHUU.

VYckopenue. Pasnoyckopennoe npsamonunetinoe ogudiceHue. CBoOomHoemanenue. Onvimol
T'anunes.

Jluneiinas u yenoeas ckopocmu. Llenmpocmpemumenbroe yckopeHue.

IlepBeiit 3akoH Herorona. Bropoii 3akon Herotona. Tperuit 3akoH HeroToHa.

Ipunyun cynepnozuyuu cuJ.

Cuna ynpyzocmu. 3axon I’ yka. Cuna mpenus: cuna mpeHus CKOIbICeHUsl, CULA MPeHUs NOKOS,
opyeue 8uobl MpeHusl.

Cuna TsKeCcTH U 3aKOH BCEMUPHOTI'0 TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaIeHus. /Jeudcerue
naanem eokpye Connya (MC). Ilepsasa kocmuueckas ckopocms. Hesecomocmu u nepezpy3xu.

PaBHOBecHe MaTepuanbHON TOUKU. AOcontomuo meeépooe meno. Pasnosecue meépooeo mena
C 3aKpennénHol ocvio epaujeHus. MoMeHT cuiibl. [lenmp masxcecmu.

12



Umnynec Tena. Mzmenenue umnyivca. Mmnyavc cunvl. 3aKOH COXPaHEHHUsS HMITYIIbCA.
PeaktuBnoe nmwxenue (MC).

Mexannueckas paboTa 1 MOITHOCTh. PaboTa cun TsokecTH, ynpyeocmu, mpenus.Ceésnzo sHepauu
u pabomei. TloTeHIIMAIBHAS SHEPTHS TeJIa, MMOJHATOTO HaJl TOBEPXHOCTHIO 3eMIH. [lomenyuanvhast
sHepeusi cocamoul npyscunvl. Kunerndeckas sHeprusi. Teopema 0 KuHemuweckou Hepeuu. 3aKoH
COXPAHCHUS MEXaHHYCCKON SHEPIHH.

Hemoncmpayuu

1. HaO0nroneHne MexaHn4ecKoro ABUKEHUs TeJa OTHOCUTENLHO Pa3HbIX TEJIOTCUETA.

2. CpaBHeHuE NyTel U TPACKTOPUM JBUKEHMSI OJHOTO U TOTO K€ TEJAOTHOCUTEIIBHO
pa3HbIX TeJa OTCUETA.

3. N3mepenue ckopocTu U YCKOPEHUs IPSIMOIMHEWHOTO IBUYKEHUS.

4, HccnenoBanue NpU3HAKOB paBHOYCKOPEHHOTO IBU)KEHUSI.

5. Habmronenne nBMKeHUS Tea Mo OKPY>KHOCTH.

6. HabGmronenne MexaHWYecKuX SBJIEHUH, MPOUCXOIALIMX B CHUCTEME OTCUéTa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUM OTHOCUTENIbHO KaOWHETa (PU3HKH.

1. 3aBUCUMOCTb YCKOPEHHS Tejla OT Macchl Teja U JIEHCTBYIOIIEH Ha HEro
CHJIBI.

8. HaGnroneHnue paBeHcTBa CUJI IPU B3aMMOAEHCTBUM TEJI.

9. M3meHeHue Beca Tella NP YCKOPEHHOM JIBUKECHUU.

10. TIlepemaua ummynbca Opu B3aUMOIEHCTBUM TEL.

11. IIpeo6paszoBanus sHEPIUH NPH B3aMMOIEHCTBUH TEJ.

12.  CoxpaHenue uMIyJIbca IPH HEYIIPYTOM B3aUMOICHCTBHM.

13.  Coxpanenue ummysbca Ipu aGCOTIOTHO YIPYTOM B3aHUMOJIEHCTBHM.

14. Ha6moneHnue peaKTUBHOTO JBHKEHHS.

15.  CoxpaHeHne MEXaHMYECKOI SHEPTHH IIPU CBOOOIHOM ITaICHHH.

16. CoxpaneHnme  MeXaHHYECKOM SHEPIMM  TPH  JBWKEHMH  Tejda IO
NEWCTBUEM TIPYKUHBL.

@Dponmansusle 1a6opamophvle pabomol U ONbLINMbL

1. Koncmpyuposanue mpaxma 0ns pazeona u 0anbHetiue2o0 pagHOMEPHO2008UNCEHUSL
wapuxa uiu meieditCKu.

2. OmnpeneneHue cpeaHe CKOPOCTH CKOJIBXKEHHS OpycKa WM JABMKEHHSIIApUKa 110
HAKJIOHHOM TTOCKOCTH.

3. OmnpeneneHne yCKOpEeHUs Tella Py PaBHOYCKOPEHHOM JIBMYKEHUH MOHAKJIOHHON
TUTOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IMPHU PABHOYCKOPECHHOMBHKEHUH
0e3 HauaIbHOU CKOPOCTH.

5 ' HCCJ’IC}IOB&HHQ 3aBUCUMOCTH CHJIBI TPCHUMA CKOJIBXXCHU S OT CHJBbI
HOPMAJILHOTO JIaBJICHUS.

6. Ompenenenne kKodHPUIMEeHTa TPEHUS CKOJBKEHUS.

1. Omnpenenenne KECTKOCTH TPYKUHBI.
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8. Omnpenenenne pabOTHI CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBXKEHUH TEJaro
TOPU30HTAIILHON IIOBEPXHOCTH.

9. Onpenenenne paboThI CHWJIBI  YIPYrOCTH opu  NoAbEME rpysa
C MCIIOJIb30BaHUEM HEIIOJIBUYKHOTO U MTOABH>KHOTO OJIOKOB.

10.  U3syuenwme 3aKoHa COXpaHEHHs SHEPTHM.

Pa3nen 9. Mexanuyeckue KoJe0aHUs U BOJIHBI

Konebarenbnoe nBuxenne. OCHOBHBIC XapaKTEPUCTUKHM KoJeOaHMIi: MEpHO[, YacToTa,
ammmmTyna.  Mamemamuyeckuti  u  npyocunHold - maamuuxu. IIpespawenue snepeuu  npu
KO1e6amenbHOM OBUINCEHUU.

3aryxatomue kojebanus. BeiHyxaeHHble kKonebanus. Pesonanc.

Mexanuueckne BoaHbl. CBOMCTBAa MEXAHUYECKUX BOJIH. [Ipo0oibHble U nonepeyHvle 80IHbl.
Jmuna eonnvl u cxopocms €€ pacnpocmpauenus. Mexanuueckue 601HbI 8 MEEPOOM mele,
ceticmuyeckue 801wl (MC).

3ByK. I pomkocms 38yKa u gbicoma mona. Ompasicenue 38yka. Mngpaseyx u yiompassyx.

Hemoncmpayuu

1. Habmonenue konebGaHuil Ten moJa AEWCTBUEM CHIIBI TSKECTU U CHUJIBIYIIPYTOCTH.

2. Habnronenune konebaHuii rpy3a Ha HUTH B Ha TIPYXHHE.

3. HaGuroieHne BBIHYKICHHBIX KOJICOAHUH U pe30HaHCa.

4. PacnipocTpanenue npoaoabHbIX U MOMEPEYHBIX BOJIH.

5. HaGroieHne 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHMH PE3OHAHC.

Dponmanvrovle 1ad0pamopHvle padbomul U OnvIMbL

1. Onpenenenue 4acTOThl M Tepuoja  KoseOaHui MaTEeMaTHUYECKOTO
MasiTHUKA.

2. Ompesenenne 4acTOThl M TEpHOJa KOJICOAHHI MPYKUHHOTO MasTHHKA
(371eKmponHan demoncmpayusi).

3. HccnenoBanue 3aBUCUMOCTH TIEpHOa KOeOaHU OIBEIEHHOTO K HUTUTPY3a OT
JUTHHBI HATH.

4, HccnenoBanue 3aBUCHUMOCTH rnepuoja KoJieOaHmit MPYKUHHOTO
MasATHHKA OT MACCHI TPy3a (2/1eKMPOHHAA 0EMOHCIMPAYUSL).

5. [TpoBepka HE3aBUCUMOCTH TIEPHO/Ia KoJIeOaHU TPy3a, MOABEIICHHOTO KHUTH, OT
Macchl Tpy3a.

6. OnbITHI, JIEMOHCTPUPYIOILTUE 3aBUCUMOCTh nepuo/ia Kosie0aHmit
MPY>KUHHOTO MAasITHUKA OT MAacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

1. N3mepenue YCKOpEHUS CBOOOTHOTO naJIeHus (21exkmponnasn
demoncmpayus).

Paznen 10. DiekTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHBIE BOJTHBI
DIEKTPOMarHUTHOE M0JIE. DIEKTPOMAarHUTHBIE BOIHBL. CE0UCMEa 21eKmMmpOMASHUMHBIX 60.H.
LIxana snekmpomaznumuulx 601H. Mcnonvsosanue 31eKmpoMacHUMHBIX 80AH OJisl COMOBOU CEA3U.

14



OnekTpoMarHuTHas mpupona cera. CkopocTh cBera. BonHOBBIE cBOMCTBa

CBETA.
Hemoncmpayuu
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BomHOBEIE CBOliCTBA CBETA.

®ponmansvusie 1abopamophvle’ pabomol u onvimol*

1. N3yuenue CBOMCTB  DJJIEKTPOMAarHUTHBIX BOJIH € IIOMOIIBIO
MOOUIBHOTO TenedoHa.

Pasznea 11. CBeroBbIe ABJICHHUA

JlydeBass Monenb cBera. Mcrounuku cBeta. [Ipsamonuneiinoe pacnpocmparnenue céema.
3ammenusa Connya u Jlyner. Otpaxenue cBera. [Liockoe 3epkano. 3akonompasxiceHus ceema.

[Tpenomnenue cBera. 3aKOH MpeIOMIICHUS cBeTa. [lonHoe 6HympeHHee ompadicenue céema.
Hcnonv3o6anue noiHo2o 6HympenHe20 OmpaxtceHusi 6 ONMU4ecKux c6emosooax.

Jlunza. Xon syded B nmH3e. Onmuueckas cucmema ¢homoannapama, MUKpOCKONa u
meneckona (MC). I'na3 kax onmuyeckasn cucmema. bnuzopykocmo u oanvnozopkocme.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimsr Hvtomona. Cnooicenue cnekmpanbHbix
y6emos.

Hemoncmpayuu

[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyyenue n300paXkeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[IpenomiieHune ceera.

OnTHYecKuii CBETOBO/I.

Xom nydeii B coOuparonieit JInH3e.

XOoJ Ty4der B pacCEeUBAIOIIEH JINH3E.

[Tonyuenne n300paxeHUi C TOMOILBIO JIHH3.

[Ipunuun neiictBust poToarnmnapara, MUKPOCKOIIA U TEJIECKOTA.

HOoo~NoOhwhE

0. Mogaenb rasa.

[HEN
=

Pa3noxxenue 6enoro csera B CEKTP.
12.  Tlonyuenue Genoro cBeTa MpPM CIOKEHUU CBETA PA3HBIX I[BETOB.
Dponmanvrovle 1ad0pamopHvle padomul U OnvIMbL

1. HccnenoBanue 3aBUCUMOCTH yrjla OTPa)KEHMsI CBETOBOIO Jiyda OT yIJlalaJcHHUs.

2. N3ydeHne xapakTepuCTUK U300paskeHuUs IPeMETa B IUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIJjla IPEIOMIIEHUSI CBETOBOTO JIyda OT yIilanaJcHus Ha
IpaHuUIEe «BO3yX—CTEKIION.

4, [Tonmyyenne n300pakeHUH C MOMOIIBIO COOMPATOIIEH JINH3BI.

5. Onpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKON CHUIIbI COOMPAIOIIEHITHMH3BI

(21ekmponnas demoncmpayus).
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6. OneITl MO Pa3IOXKEHUIO Oemoro cBeTa B CHEKTp  (31eKmMpPOHHAA
demoncmpayus).

1. OnBITH IO BOCHPUSATHIO I[BETA MPEAMETOB MPU MX HAOIIOACHHH Yepe3
L[BETOBbIEC (DMIIBTPBHI.

Pa3znen 12. KBantoBrule siBJIeHUSA

Onvimul Peseppopoa wm 1manerapHass Mozellb aroma. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmul.

PagunoaktuBHOCTE. Anbgha-, bGema- u eamma-uziyuenus. CTpPOEHUE ATOMHOTO sipa.
Hyxnonnas mooenv amommnozo saopa. Hzomonwl. Paduoaxmuenvie npespawenus. Ilepuoo
noxypacnaca amomHuix s0ep.

SnepHblie peakuu. 3aKOHBI COXpPAHEHHs 3apsIOBOTO M MacCOBOTO YHCEN.

Peakyuu cunmesa u oenenus sioep. Memounuxu snepeuu Connya u 36¢30 (MC).
Snepunas sHepretuka. /eticmeus paouoaxmueHvlx usiyyeHutl Ha sxcusvie opeanusmol (MC).
Hemoncmpayuu

1. CrexTpsl U3JIy4eHHSI U MTOTJIOMICHUSI.

2. CrexTpsl pa3IuvHbIX Ta30B.

3. CIieKTp BOIOpOa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. PaGota cuérurka HOHU3UPYIOMINUX U3TYyYCHHH.

6. Peructparnus u3nydeHust IpUPOJAHBIX MUHEPATIOB U MPOJYKTOB.

DponmanvHvle 1a00pamopHvle padomul U OnvIMbL

1. HccnenoBanne TpeKoOB: M3MEPEHHE SHEPTUU YACTUIIBI IO TOPMO3HOMYIYTH (IO
dotorpadusam) (21ekmponnas oemoncmpayus).

2. N3mepenne paanoakTUBHOTO (hOHA (271eKMPOHHAA 0EMOHCMPAYU).

IToBTOpHTEIBLHO-0000 AN MOYJIb

[ToBTOpUTENEHO-0000IIAOIINI MOIYIb MPEIHA3HAYCH ISl CUCTEMAaTH3allui MO0000IIEeHUS
IPEIMETHOTO COJIEPKaHHUs U ONbITa AEATEIbHOCTH, MPUOOPETEHHOTO MPUU3YUYEHUH BCETo Kypca
bu3uku.

ITpu M3y4eHnH NAHHOTO MOAYJISI PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACSTEIBHOCTH,
Ha OCHOBEC KOTOPBIX o0ecrieynBaeTcs JOCTMIKCHUC MPEAMCTHBIX MMCTAIIPECAMCTHBIX IIIAHUPYCMbBIX
pe3yabTaToB 00y4deHHs, (OPMHUPYETCS €CTECTBEHHO- Hay4dHas I'PaAaMOTHOCTb: OCBOEHHE HAyYHBIX
METOJ0B UCCIICTOBaAHUA SIBIICHUH MMpUpPOAbIU TCXHUKH, OBJIAICHUEC YMCHHUAMU OOBICHSITH CI)I/ISI/I‘—IeCKI/Ie
SBJICHUSI, TPUMEHSS TIOJyYeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM 4YHCJIE KaueCTBEHHbIE U
OKCIICPUMCHTAJILHBIC.

[TpyuHIMNIHATBHO IEATENBHOCTHBIN XapaKTep JaHHOTO pa3/ielia pealn3yeTcs 3a CUET TOro, UTO
yJaluecs! BHIIOJIHSIOT 33JaHNs, B KOTOPBIX UM IpeaiaraeTcs:

® Ha OCHOBE MOJYYEHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSICHITH (PU3NUYECKUE SBICHUS B
OKpYXKarolllel MPUPOE U IOBCETHEBHOM KU3HU;
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® HCMOJB30BaTh MO/ PYKOBOJCTBOM II€Iarora Hay4HbIE METOABI MCCIICIOBAHUS (PU3NUECKHUX
SIBJICHHH, B TOM YHUCJIE JIJIS1 TPOBEPKHU THIIOTE3 U TIOJYUYCHHSI TEOPETUUCCKUX BHIBOJIOB;

" OOBSCHATH C OMOPOH HA TUAAKTUICCKHA MaTepral ocie 00CYKIESHUS C IeIaroroM Hay4IHbIe
OCHOBBI HambOOJee BaXKHBIX JOCTIKCHWH COBPEMEHHBIX TEXHOJIOTHH, HaIlpumep,
MPaKTUYECKOr0 MCIOJIb30BAaHUSI PA3JIMYHBIX HCTOYHUKOB JHEPrUM HAa OCHOBE 3aKOHA

MMpEBpaAIICHNA U COXpaHCHHUA BCEX U3BCCTHBIX BU0OB OHCPI'UH.
Kaxmas u3 TemM mTaHHOTO pasaciia BKIIIOYACT SKCICPUMCHTAJIBHOC HUCCICOAOBAHUC

o0oO01aroero xapakrepa Ha YCMOTpPEHHE Iefarora M mpH ero momoinu. Pazgen 3aBepriaercs
MIPOBEJICHUEM JIMATHOCTUYECKON U OLIEHOYHOM pa0bOThI 32 KyPCOCHOBHOM IITKOJIHI.

KoHTpoJsibHO-U3MepHuTe/IbHbIE MATEPHAIbI

[TpoBeneHme OLIEHKU JOCTHKEHUH IIIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUSYUE€OHOr0 IpeMeTa
MPOBOAMTCS B (pOpME TEKYIIETo U PyOS)KHOTO KOHTPOJIS B BHJIE KOHTPOJIBHBIX PaboT.

7 kaace

Koumponvnasa paboma Ne 1 no teme «llepBoHavanbHble CBEICHUS O CTPOSCHUU BEIIECTBA.
Macca, INIOTHOCTh, 00BEMY

Koumponvnas paboma Ne 2 no teme «Cunsl B ipupoe. JlaBneHue».

8 knace
Koumponvnas paboma Ne 1 o Teme «TemnnoBsle iBIeHUS ATperaTHbIe COCTOSHHUS

BELIECTBAY.
Koumponvnasa paboma Ne 2 no teme «InekTpuueckuid Tok. HampsoxeHuey,

«Comnpotusnenue. CoeuHEHUE MPOBOAHUKOB. PaboTa U MOITHOCTH 3JEKTPUUYECKOTOTOKAY,
«3akoH JIxxoyns —Jlenuay.

9 kaace

Koumponvnasa paboma Nel no teme «3aKOHBI JIBI)KCHHS U B3aMMOJICHCTBHS

Ten. MexaHnueckue KoieOaHusl U BOJTH

Koumponvnas paboma Ne 2 1o teme «INEKTPpUUIECKUE M MATHUTHBIC siBJICHUS. CTpOCHHE

aTOMa U aTOMHOT'O sAApa».
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YYEBEHOT'O ITPE/IMETA
«PU3NUKA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHN A

B memom pesynbrarhl ocBoeHus oOydaroniumucs ¢ 3[1P yueGHOro mpeamera
«®Du3nka» JOKHBI COBIAJAaTh C pe3yjabTaTaMH NPUMEPHON paboyeil MporpaMMbIOCHOBHOTO
oOmero oopa3oBaHusl.

Haubonee 3HaUMMBIMU SIBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMSI K 00YUEHUIO U LIeJICHANPaBICHHON M03HABATEIbHON AEITeIbHOCTU; YCTAHOBKA Ha
OCMBICJICHHE JIMYHOTO OINbITa, HAOMIOAEHUN 3a (U3UYECKUMU
AKCIIEPUMEHTAMH;
YCTaHOBKA HAa OCMBICIIEHUE Pe3yJIbTaTOB HAOIIOACHHM 32 MPUPOAHBIMU UTEXHOTEHHBIMU
SIBJICHUSIMU C TTO3UIUN (PU3HUYECKUX 3aKOHOB;

CIOCOOHOCTh ~ OLEHHMBAaTh MPOUCXOISAIINE H3MEHEHMS U HUX TOCIEACTBUS,
(bopMyIHpOBATH U OLIEHUBATH PUCKH, (POPMHUPOBATH OIIBIT;
MIOBBIILICHUE YPOBHS cBoeH KOMIIETEHTHOCTHU yepes IIPAKTUYECKYIO

NEeSATEIBbHOCTH (MPYU COBMECTHOM BBITIOJIHEHUH JTAOOPATOPHBIX MPAKTUYECKUX padOT);yMEHUE
pa3inyath ydeOHble CUTyallud, B KOTOpbIX yuamiuiics ¢ 3[1P moxer

JICICTBOBATh CaMOCTOSITENIBHO, W CHUTyallMd, IJI€ CIEQyeT BOCIOJIb30BaThCS CIIPABOYHOM
uH(popMalel U IPYruMH BCIIOMOTATEIbHBIMU CPEACTBAMU;

CIIOCOOHOCTH MPUHUMATD PEIICHNE B )KM3HEHHOW CUTYyallui Ha OCHOBENEPEHOCA IOTYyYEHHBIX
B X0Jie 00yueHus: GU3MUECKUX 3HAHUI B aKTyaIbHYIO CUTYAIIHIO;

CIOCOOHOCTH COOJI0/IaTh B TTOBCEHEBHOM KU3HU MTpaBUJjIa JIMYHON 0€301MaCHOCTH Ha OCHOBE
MOHUMAaHMsl (PU3MYECKUX SBICHUHN U 3HAHUS 3aKOHOB (PU3UKU;

YMEHHE KPUTHUECKU OLIEHUBATH MOIYYEHHYIO OT coOeceHNKa NH(OPMAIIHIO, COOTHOCS €€ CO
3HaHUeM (PU3UYECKHX 3aKOHOB;

CIIOCOOHOCTh NEpeaTh CBOM COOOPa)KE€HHUS, YMO3AKIIOUEHHUS TaK, YTOObl OBITH MOHSATHIM
JPYTUM YEIIOBEKOM;

aJIeKBaTHOCTb MIOBEJIEHHUS 00y4aIOUIerocsi ¢ TOUYKH 3pE€HUS] ONACHOCTH UM 0€301aCHOCTH JIJIst
ceOst WK /17151 OKPYKAOIIUX;

yBa)XKEHUE K TPYAY U pe3yJibTaTaM TPYyJI0BOU JESITENbHOCTH;

yriayOieHne MpeicTaBIeHU O LEeI0CTHOM KapTHHE MUpPA Ha OCHOBE MPUOOPETEHHBIX HOBBIX
€CTECTBEHHOHAYYHbIX 3HAaHUH U MPAKTHUECKUX YMEHU.

METANPEAMETHBIE PE3YJIbTATDBI

Osnadenue yHugepcaibHbIMU y4eOHbIMU HOZHABAM ETITbHBIMU 0ClCIEUAMU:

BBISIBIISATH IPUUMHBI U CJIEACTBUS MPOCTHIX (PU3UUECKUX SBICHUH;
omnpenenaTh (pU3nUecKue MOHATHS, CO3/laBaTh OOOOIEHHs, YCTaHABINBATbaHAIOTHH,
KJIacCU(UIUPOBATh, CAMOCTOSATENBHO BHIOMpATh OCHOBAaHUS M KPUTEPUU

JUIS KJIaccu(UKAIMK, HUCTIONB3Yys CIPaBOYHYI0 WH(GOPMAIIMIO U OMHPAsCh HA AITOPUTM yUEOHBIX
JIEHCTBUIA;

YCTaHaBIUBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PACCYXKICHUE,
YMOSaKJ'IIO‘—IeHI/Ie (I/IH}IyKTI/IBHoe, JIeHYKTI/IBHOG, 110 aHaJ'IOFI/II/I) 1 OCJIAaTbBBIBOIBI IO pYKOBO)ICTBOM
1eJarora;

WCKaTh WK OTOMpPaTh WH(POPMAIIUIO UK TaHHBIE U3 UCTOYHHUKOB C YYETOM MPEI0KEHHON
y4ueOHOI 3a/1au ¥ 3aJJaHHBIX KPUTEPHUEB.

C03/1aBaTh, MPUMEHSIThH U IPEOOPA30BHIBATH 3HAKHU M CHMBOJIBI, MOJICTTH U CXEMBIISI PEIICHUS
y‘-IGGHBIX U IIO3HaBAaTCIIbHBIX 3a1a4,
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C IOMOIIBIO TIeAarora Ui CaMOCTOSITEIbHO MPOBOJAUTH OIbBIT, HECIONKHBIMIKCIEPUMEHT
[0 YCTaHOBJICHUIO 0COOEHHOCTEH (pr3rueckoro o0beKTa WK SBICHUS; TPeoOpa3OBhIBATh
nH(OPMAIIHIO U3 OJHOTO BHJIA B PYTOH (Ta0IHITy B TEKCT U

1p.);

YCTaHABJIMBATh B3aUMOCBS3b (PU3MUECKUX SIBICHUN M TPOLIECCOB, HCIIOJIB3YS
AITOPHUTM YYCOHBIX JCHCTBHI.

Osnadenue ynugepcanbHoIMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCMGUAMU:

OCO3HAHHO MCII0JIb30BaTh PEYEBBIE CPENICTBA B COOTBETCTBUH C 33Ja4e€li KOMMYHMKAIUH JIJIs
BBIPQYKEHUS CBOUX MBICJIEH U MOTPEOHOCTEH [l IJTAHUPOBAHUS CBOCH JIESTEIBHOCTH;

OpraHU30BHIBATh y4eOHOE B3aUMO/ICHCTBUE B IPYIIIE (OMPEAeIsATh OOIINE eI, PaCIIPEaeIIATh
poJu, 1I0TOBAapUBATHCS IPYT C APYTOM H T. 1.).

I[EJICHANPABICHHO  KCIOJIb30BaTh ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIE  TEXHOJIOTHH,
HE0OXOIMMBIE [T PeIIeHUs YYeOHbIX U MPAKTUUECKUX (PU3UUYECKUX 3ajay;

OpraHU30BBIBATH Y4€OHOE COTPYAHHYECTBO M COBMECTHYIO ESTEIBHOCTb C YUYUTEIEM U
CBEPCTHUKAMHM B TIpOLIecce 3aHATUIH (HU3UKOM.

Osnaodenue ynugepcaipHblMu y4eOHbIMU PECYIAMUCHHIMU OCUCMEUAMU:

MOHUMATh 1EJINW E€CTECTBEHHOHAYYHOTOo OOy4YeHHsI, CTaBUTh M (HOPMYIHpPOBATH I ceOs
HOBBIC 33]1a41 B yueOe 1 M03HaBaTEIbHON AESITENbHOCTH;

oOHapyxuBaTh U (OPMYJIUPOBATH Y4YEOHYIO MpoOIeMy, ONpeAeNsATh Ielb Yy4eOHOMH
NEeSATEIbHOCTH;

CaMOCTOSITEJIbHO WJIM C TIOMOIIBIO YYHUTENs IUIAHUPOBAaTh IIYyTH JOCTH)KEHUS LeJell B
(bU3MYECKUX SKCIIEPUMEHTAaX, B TOM YHCJEC albTepHATHBHBIC, OCO3HAHHO BbLIOMpaTh Haumbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TIO3HABATENILHBIX 33/1a4;

COOTHOCUTbH CBOM MPAKTUYECKHE JEHCTBUS C INIAHUPYEMBIMU PE3YJIbTaTAMH, OCYILIECTBIIATh
KOHTPOJb CBOEH JEATENbHOCTH B MpOILEcCe AOCTHKEHMSI pe3ysbTaTa, OIpPENesTh CIIOCOOBI
JEHCTBUI B pamMKax MPeJIOKEHHBIX YCIOBHI M TpeOOBaHUM, KOPPEKTUPOBATH CBOU ACHCTBHS B
COOTBETCTBUU C U3MEHAIOIIEHCS CUTYyaIUEN;

MPaBUJIBHOCTh  BBINIOJIHEHUS OKCIIEPUMEHTANbHOW  y4eOHOW 3amaud, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILIECHUs;

BIIQJICHUE OCHOBAMHM CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATUS PEIICHUN W OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B Y4EOHOM U TTO3HABATEILHOMN JACATEIHHOCTH;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallu{ U MpeasaraTh IJIaH €€ U3MEHEHUs; IPeABUIETh
TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEIICHUN y4eOHOU

3ajauuy;
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATHI

TpeGoBanusi K NpeAMeTHbIM pPe3yJIbTATAM OCBOCHHMS y4eOHOro mpeamera
«®Pu3uka», pacnpenejeHHble 110 roxaM o0y4eHus

Pe3ynbratel o rogam (GopMyIUpYyIOTCS MO MPUHIMUIY J00aBIEHHS] HOBBIX PE3yJbTaTOB OT
rogak roay (pe3ysibTaTbl O4EpeHOTO roJIa 10 YMOTYAaHUIO BKIIOYAIOTPE3YIIbTaThl IPEIBIIYIIHNX JIET).

7 KJIACC
[IpenMeTHBIE pe3ynbTaThl HA 0A30BOM YpPOBHE MOJKHBI OTpa)KaTh CHOPMHUPOBAHHOCTH y
oOyJaroluxcst yMEeHHi:

— OpHUEHTHPOBATHCS B TOHATHUAX U ONEPUPOBATh UMHU Ha 0a30BOM ypOBHE: (PU3MYECKHE U
XUMAYECKHE SIBIICHHS; HAOIOICHNE, DKCTIEPUMEHT, MOJIEITh,TUTIOTE3a; CIUHHIIBI (PU3NICCKUX
BEJIMYUH; aTOM, MOJIEKYyJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEPIOE, KHUIKOE,
razoo0pasHoe); MEXaHUIECKOE JIBIKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NpSMOJIMHEHHOE), TPAaeKTOpHsl, paBHOJAEGHCTBYyIomas cuwi, jaepopmauus (ympyras,
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IJIACTUYECKasl), HEBECOMOCTh, COOOMIAIOIINECS COCYIbl, C OMOPOW Ha AHIAKTHYECKUN
Marepual

pasnmuyath sBieHus (qud@y3us; TEIIOBOE ABIKECHHE YacTHIl BEIECTBAa; PaBHOMEPHOE
JBUKEHNE; HEPAaBHOMEPHOE JIBIDKCHHE; HWHEPLMS; B3aUMOJCHCTBUE TEI; pasHogecue
MeEPObIX mel C 3aKPensiéHHOl OCblo epaujenus; Nepeada JaBlIeHUsT TBEPAbIMU TEIAMH,
KHUJKOCTAMHU U Ta3aMH; aTMoc(epHOe AaBlIeHUE; TUTABAHKE TEJT; IPEBPALECHUS MEXaHUYECKOM
SHEPTUM )0 ONMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX
naHHoe (U3MYECKOe SIBJICHUE, MOCIe MPEABAPUTEIHHOI0 00CYKIEHUS C IEIaroroM;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKPYXAIOIIEM MHUpE, B TOM
quciae GU3NYecKue ABJICHHS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOM U HEKUBOW IIpUPOJE; NEHUCTBHE CWIbI TPEHUS B INPUPOJNE U TEXHUKE; BIIUSHUE
aTMOC(EepHOIo aBJICHUs Ha )KMBOI OpraHu3M; IUIaBaHUE PHIO; PbIUaru B TEJIE YEIO0BEKa; IPH
9TOM IE€PEBOJUTH MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLICIATh CYLIECTBEHHBIC
CBOWCTBa/MpU3HAKU (PU3NYECKUX SIBIICHUH C IOMOUIBIO M1€/1arora;

OIHMCHIBATh W3YYCHHBIC CBOWCTBA TeN M (DU3UYCCKHE SIBICHHS, WCIONB3Ys (U3HUSCKUC
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTD,
CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC T€Ja, CUJIa TPEHMUSL, IaBJIeHUE (TBEPAOTO Tea, )KUJKOCTH,
rasza), BRITAJIKMBAIOIIAs CHIIA, MEXaHHUECKask paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHUJIBI,
KO3 (QUIIMEHT TOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETHUYCECKAS U MIOTCHINAIbHAS YHEPTHS )
OTIOPOM Ha CXEMY; MIPH OMUCAHUH PACKPHIBATh (PU3MUECKUN CMBICI UCIIOJIb3yEeMbIX BEIHUKH,
X 0003HAYEHUS W eIUHHIBI (GU3NUYECKUX BEIUYUH, HAXOOUMb POpMYIbl, C8A3bl8aloujue
OaHHYIO (DU3UYECKYIO GelUYUHY C OpYeUMU BeIUYUHAMU, CMPOUMb 2pAPUKU U3VUEHHBIX
3asucumocmeti puzuyecKux eauyuH ¢ OOPO Ha TUIAKTUICCKAN MaTepHa,

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U TPOIECCHI, HCIOIb3Ys MpaBuiIa
CJIOXKEHUs Ccui (BIOJb OMHON mpsaMou), zakon Iyka, 3axon Illackans, 3axkon Apxumeoa,
npasuno pasrosecus pvivaza (610Ka), «30J10moe npasunoy MexaHuKu, 3aKOH COXpPaHEHH
MEXaHHYECKOH YHEPTUH; ITPH ATOM JIaBaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aNUCbIBANb
€20 MamemamuyecKoe Gulpadcerue noo pPyKo8oOCMEOM nedazo2a ¢ 00CyHcOeHuem niand
pabomul;

OOBSICHATh (PU3MYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIIE MB KOHTEKCTE
CUTyallull MPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: IMpU IOMOUIM MeJarora BBISBIATH
IIPUYMHHO-CJIE/ICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHUE U3 1—2 JTIOTHYECKUX LIaroB ¢ OIOpOi
Ha |—2 wu3ydyeHHBIX cCBOWCTBAa (DU3MYECKUX SBJICHUH, (U3NYECKUX 3aKOHa WIH
3aKOHOMEPHOCTH;

peniaTh TUMOBBIE pAcUETHBIC 3a/]a4M B 1 1€iCTBUE C ONMOPOM Ha aNTOPUTM, NMPEIBAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEIaroroM, HCIOIb3ys 3aKOHBI U (HDOPMYIBI, CBS3BIBAIOIINE
(bu3MYecKre BEIMYHHBI: HA OCHOBE aHaJIM3a yCIOBUS3a/1auy 3alMChIBATh KPATKOE YCIOBHE,
MOJICTaBIATh (U3MUYECKHME BEIMYMHBI B (OPMYNIBI W TMPOBOJUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIE JaHHBIC, HEOOXOIAMMBIC [JISl PEIICHUS 3a/ad, OICHHBATh PEATUCTUYHOCTH
MOJIy4eHHOU (PU3NUIEeCKON BEJTMYUHBI,

pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXHO DPEIIUTh MPH MOMOLIM (PU3MUYECKHX METOJOB
rocje MpeABApUTEIHLHOrO O0CYKACHHUS ¢ MEAaroroM; Mpy MOMOILM IeJarora B OMHCaHUU
UCCIIEIOBAaHMsI BBIIENATh IPOBEpPSEMOE MPEAINookKeHHe (TUIoTe3y), C ONOpoil Ha
JTUJIAKTUYECKUH MaTepuan pas3indaTh M HMHTEPIPETUPOBATH IOJYyYEHHBIH pe3ynbTar,
HaXOJUTh MOCJIe OOCYXACHHSI C NeAaroroM OmMOKH B XOJI€ OIbITa, JeJIaTh BBIBOJBI MO €ro
pe3yJsipTaTam;

yYMETh HaXOJUTh C HCIIOJIb30BaHHUEM NH(POBBIX 00pPA30BATEIBHBIX PECYPCOB OIBITHI IO
HAOMIOACHNIO (U3NYECKUX SIBICHUM WM (U3NYECKHX CBOWCTB Ted: (OPMYIHPOBATH
IpOBEPSIEMbIE  TIPENIOIOKEHHsI, COOMPATh YCTAHOBKY M3 MIPEAJIOKEHHOTO 000PYIOBAHUS
C OIIOPOii Ha CXeMy, 3alUCBhIBATh XOJ OIbITau (POPMYIUPOBATH BHIBOJBI 11O PYKOBOJCTBOM
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Ieaarora;

BBINOJIHATE TPSIMbIE HM3MEPEHUsl PACCTOSHMS, BPEMEHHM, Macchl Tejla, 00bEMa, CHIIbI U
TEMIIEpaTypbl C HCIOJb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB C OHOPOH Ha
aJICOPUTM; 3aMUCBHIBATH [TOKa3aHMsI IPUOOPOB € YUETOM 3alaHHON aOCOIIOTHOM MOrPEeIIHOCTH
HU3MEPECHU;

MPOBOAUTh COBMECTHO C II€IaroroM HCCJIEOBaHHE 3aBHCUMOCTH OJHOHN (pu3mueckoin
BEJIMYUHBI OT JAPYroM C HCHOJB30BAaHUEM TNPSIMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO ABMXKYIIETOCS TeJa OT BPEMEHU JABHKEHUS TeIla; CUNbl MPEHUSI CKOJIbIHCEHUS OM
geca mena, Kavecmea o6padOOMKU NOGEPXHOCMeEl mejl U He3A8UCUMOCTU CUTbL MPEeHUs Om
NIOWAOUCONPUKOCHOBEHUS Mel, CUTbL YIPY2OCMU OM YOJIUHEHUS. NPYICUHDL,

8LIMANKUBAIOWEU CUTLL 0N 00BEMA NOSPYHCEHHOU YACTIU MeNd U OM NIOMHOCMU HCUOKOCMU,
eé HezasucumMocmu om WIOMHOCMU Mmend, Om 2nyOuHbl, Ha KOMOPYIO HOSPYIHCEHO MeNo;
VCr08Ull NIABAHUS Mel, YCI08ULL pABHOBeCUs pbluaca U O10K08), IO pPYKOBOACTBOM IleJarora
y4acTBOBaTh B INIAHUPOBAHUU Y4€OHOTO MCCIEAOBAaHUS, COOMPATh YCTAHOBKY U BBITIOJIHATH
U3MEpeHus, cleays MpPeUIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pE3yJbTaThl IOJYy4YEHHOU
3aBUCHUMOCTH (U3MYECKUX BEJIUYUH B BUIE MPEIJIOKEHHBIX TaOnuil U rpaduKoB, AeaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMUS;

COOTHOCHUTH KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIMYHMH (TUIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPAOrO TEJa; CUJia TPEHHUSI CKOJIbKCHHS; JABJICHUE BO3/YyXa; BBITAIKHUBAIOIIAS CHJIA,
JeCTByIOIAs Ha MOTPYKEHHOE B JKUIKOCTh TeNO; KOA(PGUIUEHT MOJE3HOT0 IeHCTBUS
MPOCTBIX MEXAHU3MOB), CIIENIYs TPEII0KEHHOW HHCTPYKIIMH; TIPU BBHITIOJIHEHUH U3MEPEHUN
MOJI PYKOBOJCTBOM I€Jjarora coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHNE NCKOMOM BEINYHMHEL,

co0Jro1aTh MpaBUiIa TEXHUKHU OE30MAaCHOCTH MpU paboTe ¢ 1abopaTOpHBIMOOOPYI0BaHHEM
1ocJje MPeJBapUTEIIBHOTO 00CYKAECHUS C EAaroroM;

COTIOCTABJIATH IPUHIIUIIBI ACHUCTBHSI TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOMIAIOIINEC COCYIbI, OapOMETp, pblYar, MOJABUKHBIM U HETOJBHKHBIN
OJIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPON Ha IUJAKTUYECKUN MaTepua;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB
rocJje NpeABapUTEILHOT0 00CYKICHHUS C IIEJaroroM ¢ Oropoi Ha MXOMUCaHUs (B TOM YHCIIE:
MOJIIUITHUKY, YCTPOHCTBO BOJONPOBOJA, TMAPABINYECKUI MpPecc, MAaHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), UCTIONb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH U
HeoOxoIuMble (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI / HAXOAUTH HHPOPMAIUIO O IPUMEpPaxX MPaAKTUIECKOTO UCIIOIb30BAHMUS
(U3UYECKUX 3HAHWA B TIOBCEIHEBHOW JKM3HU i OOecTedeHHs] O€30MacHOCTH TMpH
oOpaimieHuu ¢ TpubopaMH M TEXHUYECKHMMH YCTPONCTBaMH, COXpaHEHHUS 3JI0pPOBbI U
cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie;

OCYILIECTBIATH C OMOIIBIO TIelarora 0T0Op MCTOYHUKOB MHPOpMAaLUHU B ceTH MHTepHeT B
COOTBETCTBHUH C 3a/IaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U MyTEM
CpPaBHEHMsI pa3IMYHBIX HCTOYHHUKOB BBIACNATH HH(POPMALMIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM U MOXKET OBITh HEJJOCTOBEPHOM;

UCMOJb30BAaTh TPHU BHINOJIHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(bu3MUecKoro cojepxaHus, ClpaBOYHblE MaTepHalibl, pecypchl cetd MHTepHeT; BianeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(DOPMAIMK U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO371aBaTh IO/1 PyKOBOJICTBOM Ie[arora ¢ 00CyKIeHHEM IJIaHa paboThl KpaTKUETTHChMEHHbBIE
Y YCTHBIEC COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB HHGOPMAMH(PU3UIECKOTO COACPIKAHNUS,
B TOM YHMCJIE MyOIMYHO JIeNIaTh KPaTKHe COOOIICHUS
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0 pE3yJibTaTaxX MPOCKTOB WA y‘-IGGHBIX I/ICCJICI[OBaHI/If/’I; IIpu 3TOM I'paMOTHO HCIIOJIb30BaATh
W3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3EHTALNEN;

MPU  BBHITIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN IO PYKOBOJCTBOM Ie/arora
pacrpenenaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUU CIIOCTABICHHBIMH 3aJ]a4aMH, CJICTUTh
3a BBIIOJHEHHEM IIIaHa [OEHCTBHUMA, aneKBAaTHO OIIEHHUBATL COOCTBEHHBIM BKJIAl B
JIEATEIIbHOCTh TPYMIbI; BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJICMCTBUE, YUUTHIBAs
MHEHUE OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y

o0yJaromuxcs yMEeHUuil:

OpPUEHTHPOBATHCS B MOHATUAX M ONEPUPOBATh MU Ha 0A30BOM ypOBHE: Macca M pa3Mephbl
MOJIEKYJI, TEIJIOBOE JBH)KEHHME aTOMOB M MOJIEKYJ, arperaTHbIE COCTOSHHUSI BEILECTBA,
KpUCTAINTMYEeCKHe U aMop(HbIe Tela, HACBHIIICHHBIH M HEHACHIIMICHHBIN Map, BIaKHOCTb
BO3/yXa; TEMIIEpATypa, BHYTPEHHSS OHEPrusi, TEIUIOBOM JBUTaTENb; 3JIEMEHTAPHBIN
AIEKTPUYECKUN 3apsifl, JIEKTPUUYECKOE I0JIe, IMPOBOJHUKU MU JUAIEKTPUKU, MOCTOSHHBIN
AJIEKTPUYECKUM TOK, MArHUTHOE T0JIE;

pasnuyarh SIBJICHUS IIOCJIE IPEABAPUTEIBHOIO OOCYKACHUS C IeJaroromM (TEIioBoe
pacimpeHue/cxarie, TeIIonepeiada, TeIUIOBOE PaBHOBECHE, CMAuMBaHHE, KalMJUIIPHBIC
SBJICHU, UCIIAPEHKE, KOHICHCALINs, [JIaBJICHUE, KPUCTAJUIU3aLUs (oTBepaeBaHue),
KHUIICHHE, Teruionepesaya (TermIonpoBOIHOCTb, KOHBEKILHS, H3Iy4EHUE);
NIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3aps0B, NEHCTBHUS 3JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBHE MAarHuUTOB, JEHCTBHE MAarHMTHOTO IIOJISI HA MPOBOJAHUK
C TOKOM, 2JIEKTPOMAarHMTHas MHAYKLHS) 1O ONIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE PU3NYECKOE SBIICHUE;

pacro3HaBaTh C IOMOIIBIO MENarora MposiBIEHUE H3YUEHHBIX (U3NYECKUX SBICHUHA B
OKpY)XaloIlleM MHpe, B TOM 4Hcie (U3MYEecKHe SBICHHUS B MPUPOJIE: OBEPXHOCTHOE
HaTSHKEHME U KalWJUIAPHBIE SIBJICHUS B IPUPOJE, KPUCTAJUIBI BOPUpOE, n3nydeHue ConHna,
3aMep3aHue BOJOEMOB, MOpCKHME Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra;
JIEKTPUUECKUE SBJICHUS B aTMOC(epe, AIEKTPUUECTBO KHUBBIX OPTraHU3MOB; MarHUTHOE I10J1e
3eMiu, Apeid MonocoB, poiab MArHUTHOTO MOJIS JUIS AKHU3HU Ha 3eMile, NOJIIPHOE CHUSHUE,
IpU 3TOM TEPEBOJUTH MPAKTUUYECKYI0 3a7ayy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKN (PU3NUECKUX SBIICHUII;

ONKCHIBATh IO/ PYKOBOJCTBOM Iiefarora ¢ OOCYXJE€HHEM IulaHa paboThl HM3yUEHHbBIE
CBOWCTBa TeNl M (PU3MUECKUE SIBJICHUS, UCHOJB3Yysd (U3UUYECKUEBEIMYUHBI (TeMIleparypa,
BHYTPEHHSSL SHEPTusl, KOJIMYECTBO TEIUIOTHI, y/eJIbHas TeIIOEMKOCTh BELIECTBA, YAeIbHas
TEIJIOTa IJIABJICHUS, yJelibHas TEIUIoTa NMapooOpa3oBaHMA, yJelbHas TEIUIoTa CrOpaHUs
TOILINBA,

KO3 (QUIIMEHT MOJIE3HOTO JISHCTBUS TETJIOBON MAITUHBI, OTHOCUTEIHHASBIAXXHOCTh BO3AYyXa,
ANEKTPUYECKUN 3apsii, CHJIa TOKa, OJJEKTPUUECKOe HampsHKEeHHe, CONpPOTHBIICHUE
MIPOBOJHHKA, YJEIbHOE COMPOTHUBIIEHHE BEIIECTBa, pabOTa U MOIIHOCTH DJIEKTPHUYECKOTO
TOKa); MPH OMHMCAHUH IPAaBUJIBHO TPAKTOBaTh C MOMOIBIO0 Tenarora (hU3NUYECKU CMBICT
UCIIONIb3YEMBIX BEJIMYWH, O0O3HAUEHUS W EIUWHUIBI (PU3UYECKHX BEIMYMH, HAXOAUTh
(hopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIUUYUHAMU, CTPOUTH
rpadUKy H3y4YEeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

OTIpEEIIATH MOCIIE MPEIBAPUTEILHOTO 00CYKIEHUS C MeJaroroM cBoiicTBa Tei,pu3nyeckue
SIBJIGHUST M TPOLIECCHI, HCIOIb3Ys] OCHOBHBIE IMOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOM
TEOpUU CTPOEHHUS BEUIECTBA, IPUHLHUI CYNEPIO3ULINU TOJEH (Ha KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Ui ydacTKa Lenu, 3akoH [ocoyna—/lenya, 3aKoH
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COXpaHEHMs SHEPIrUH; NPU ATOM HAXOIHUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U €ro
MaTeMaTHYeCKOe BhIPAXKEHHE C OMIOPON Ha IU(PPOBbIEe 00pa3oBaTeIbHBIE PECYPCHI;

COOTHOCHTH IO KOHTPOJIEM Hejiarora (pu3n4ecKue Mpouecchl U CBOICTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTYallUd IPAKTUKO-OPHUEHTHUPOBAHHOI'O XApaKTepa, IpU IIOMOIIM IIeAarora
BBISIBJIAT IPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OOBACHEHHE U3 1—2 JIOTHYECKUX IL1aroB
c omopoi Ha 1-2 WM3yYEeHHBIX CBOMCTBA(PU3MUECKUX SIBICHUN, (PU3UUYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

pelmars TUIOBBIE pacd€THbIE 3ahaud B 1—2 JeHCTBUS C ONOpPOM Ha aIrOpUTM,
IIPEBAPUTENILHO Pa300paHHbI COBMECTHO C IMEJAroroM, UCHOJb3ys 3aKOHBI U (HOPMYJIbI,
CBSI3bIBAIOIIME (DU3MYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 33/1a4Ml 3aIlMCBIBAThH
KpaTKO€ YCJIOBHUE, BBIABIISITh HEJOCTATOK JIAHHBIX Ul PELICHUS 3a7auM, BBIOUPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE [T €€ PEIIeHHUs, TPOBOJAUTh PACYEThl M CPABHUBATH MOTYYCHHOE
3HaYeHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMH JIAHHBIMU;

HUMCTb IIPCACTABIICHUC O HpO6J'IeMaX, KOTOPBIC MOKHO PCIOXUTL IMPH IIOMOIIKU (1)I/I3I/I‘ICCKI/IX
MCTOHOB TIIOCJIC MPCABAPUTCIBHOIO O6CY)KI[CHI/I$[ C ncagaroroM; HCIIOJb3Yys OIIMCAHUC
HUCCIICOOBAHUA, BBIACIIATE HIPOBCPACMOC IIPCAITIOJIOKCHUC,OLICHUBATD IIPABUJIbBHOCTD IIOPAAKA
MMPOBCACHUA NCCIICA0OBAaHMs, 1CJ1aTh BbIBOIbI;

YMEeThb HaxOJHUTh C HCHOJb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIMBITHI 110
HAOIIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3UUIECKUX CBOMCTB Tel (KaUWUISIPHBIC SBICHHUS,
3aBUCUMOCTh JIaBJICHUS BO3JlyXxa OT €ro o0béMa, TemIeparypbl; CKOPOCTH Ipoliecca
OCTBIBAHUS/HATPEBAHUSI TMPH  M3JIYYEHHH OT [BETa  HW3JIYYarONICH/IOrIomaromei
MIOBEPXHOCTU; CKOPOCTb HCHIAPEHMs BOJbl OT TEMIEPaTyphl JKUAKOCTH W IIowmanu eé
IIOBCPXHOCTH, SJICKTpHU3al A TCJI u B3€lI/IMOI[CfICTBI/IG QJICKTPHUICCKUX 3apsAa0B;
B3aMMOJICHCTBHE TOCTOSHHBIX MAarHWTOB, BU3yalM3allls MAarHUTHBIX I0JI€Hl MOCTOSHHBIX
MAarHuToB, HeﬁCTBHﬂMaFHHTHOFO IoJIs1 Ha MPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMArHura,
CBOMCTBA3JIEKTPOIBUTATENsl HOCTOSHHOTO TOKA): (hOpMYIMPOBATh POBEPsSiEMbIe

IPEAIOI0KEHNs, COOUPATh YCTAHOBKY U3 IPEIJIOKEHHOIO O0OpYHOBaHMs C ONOpPOH Ha
CXEMY; ONUCHIBATH X0/ OMNbITa U POPMYJIUPOBATH BHIBOJIBI [10]T PYKOBOJCTBOM I1€Jarora;

MMETh NIPEACTABICHUS O M3MEPEHUH TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAMIPSDKEHUS C MCII0JIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB HJIATUNKOB (PU3UUECKUX
BEJINYUH; IPU MMOMOIIM MEJAarora CpaBHUBATh PE3yJbTaThl U3MEPEHUMN C YUYETOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTh COBMECTHO C IE€JaroroM HCCIeI0BaHUE 3aBUCHUMOCTH OAHON (PU3MYECKON
BEJIMYMHBI OT JPYTOi C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONTPOTUBIIEHUS
MIPOBOJHMKA OT €r0 JJIUHBI, TUIOIIA M MOMEPEUYHOr0 CEYEHHUS U YAEIbHOTO0 COMPOTUBICHUS
BELIECTBA NPOBOJHMKA; CHJIBI TOKAa, WAYIIETO 4Yepe3 IMPOBOJHUK, OT HAIpPSDKEHHS Ha
IIPOBOJIHUKE; HCCJIEJOBAaHUE IMOCJIEIOBATENBHOTO W  MapajuIeIbHOTO  COEJUHEHUMN
MIPOBOJIHUKOB): IJIAHUPOBATh HCCIIEI0BAHNE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHUS
MOJI PYKOBOJICTBOM II€arora, cieays MNpeyiIoKeHHOMY IUTaHy, (PUKCHUpPOBaTh PE3yJIbTaTh
MOJTyYeHHOM 3aBHCUMOCTH B BUe TaOJHIl U TpaHKOB, J€NaTh BBIBOJABI IO pe3ybTaTaM
UCCIIEIOBAHMSI 1TOCIIE 00CYKICHUSC MIE1arorom;

COOTHOCHUTBL KOCBCHHBIC H3MCPCHUMA (I)I/ISI/I‘-ICCKI/IX BCJIIMYMH (y)leHLHaH TEINIOEMKOCTh
BCIICCTBA, COIPOTHUBJICHUEC IIPOBOJHUKA, pa60Ta 1 MOHIHOCTH J3JICKTPHUYECKOTO TOKa)Z C
IOMOIIBIO I€Harora ImiaHupoBaTb U3MCPCHUS, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CICays Hpe)IJ'IO)KeHHOI\/II HHCTPYKIUH, U BEIYUCIIATh 3HAYCHUC BCINYNHBI,

co0JroIaTh MpaBuiIa TEXHUKHU OE30MAaCHOCTH MpU paboTe ¢ 1abopaTOpHBIMOOOPYI0BaHHEM
1ocJIe MPEeIBAPUTENIEHOTO 00CYKAECHUS C EAarorom;

COIOCTABJIATh C TMOMOINBIO TMeJarora MPUHIMIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB U
TEXHUUYECKHUX YCTPOUCTB C OMOPOil Ha MX ONUCaHMsI (B TOM YHCIIE: CUCTEMa OTOIJICHUS JJOMOB,
THUTPOMETp, MapoBasi TypOWHA, aMIIEPMETp,BOJIBTMETP, CUETUUK AIIEKTPUUECKOM SHEPTHH,
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AJIEKTPOOCBETUTENBbHBIE  MPUOOPHI, HarpeBaTelbHBIE  3JICKTPONPHOOPHI  (TpUMEPHI),
JIEKTPUUECKUE IPEOXPAHUTEINHN; IIEKTPOMArHUT, 3JIEKTPOABUraTelb MOCTOSHHOIO TOKA),
UCTOJB3Yysl METOJAMYECKHE MaTepHallbl O CBOMCTBAX (PM3MUECKUX SBICHHHA U HEOOXOIUMbBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh IOCIE MPEIBAPUTEILHOTO OOCYKICHHS C MEJaroroM MpOoCThle TEXHUYECKHE
YCTPOMCTBA M HW3MEPUTENIbHbIE MPUOOPHI IO CXEMaM M CXEMaTUYHbIM PUCYHKaM
(PKHIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETp, JABHUraTelb BHYTPEHHEIO
CrOpaHusi, DSJEKTPOCKOI, PEOCTaT); COCTABIATb CXEMbl DJJEKTPUYECKMX Leneil ¢
[IOCIICAOBATEAbHBIM M IIAPAJUICIbHBIM COCIMHEHUEM DJJIEMEHTOB, COOTHOCS YCIOBHBIE
0003HAYECHMS FIIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

— TMPHUBOJUTH IPUMEPBI/HAXOJUTHh UHPOPMALIMIO O MpUMepax MPAaKTUYECKOTO MCIOIb30BAHUS
¢u3nyeckux 3HAHUH B IIOBCEAHEBHOM KHM3HM A obecredyeHus: O€30IaCHOCTH IpHU
o0pamieHnu ¢ MpuOOpPaMu U TEXHHUECKUMH YCTPOWCTBAMH,

COXPAaHEHHUS 3JI0pPOBbS U COOJIIOJIEHUST HOPM JKOJIOTUYECKOTO TMOBEACHHS B OKpY’KarolIei
cpene;

— OCYILECTBJIATH C MOMOIIBIO Melarora nouck nHdopmanuu Gpu3N4Ieckoro coiep:Kanus B CETU
I/IHTepHeT, Ha OCHOBC HMCIOIIUXCIA 3HAaHUU H HyTéM CpaBHCHHA JOIIOJIHUTCIIBHBIX
HMCTOYHUKOB BBIICTIATH MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUNUBOM MIIK MOXKET OBITh
HEJI0CTOBEPHOI;

— MHCIIONB30BaTh IPU BBINOJHEHUM YYEOHBIX 33JaHUN OTOOpPaHHYIO MEIaroroM Hay4yHo-
MOMYJISIPHYIO JIUTEPATypy (U3UYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTEpHAIIbI, PECYPCHI
cetu UHrepHer; Bnagers npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs
nH(pOpMAaIUY U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIOC ONIOPOH Ha alrOPUTM U YTOUHSFOIINE
BOIIPOCHI IIEArora;

— Cco3/aBaTh MOJ PYKOBOJCTBOM Ilefarora ¢ oOCYyXKIEHHEM IIaHa padOThl NMHUCbMEHHBIE U
KpaTKHe YCTHble cooOIIeHus, o00o0mas uHPOpMalUI0 M3 HECKOIbKMX HCTOYHUKOB
(U3MYECKOTO COJIEpKaHUs, B TOM YHCIIe MyOJUYHO MPEACTABIATh PE3YJIbTAaThl MPOEKTHON
UM MCCIIEI0OBATENbCKON NEATEIIBHOCTH; IIPY 3TOM TI'PAMOTHO MCIIOJIB30BaTh W3Yy4YECHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, CONPOBOXKIAATh BHICTYIUICHHE ITPE3EHTAIINEH;

— TpU BBINOJHEHUU YYEOHBIX IPOEKTOB M MCCIEAOBaHUN (PU3MUECKUX MPOLECCOB MOJ
PYKOBOJICTBOM [I€arora pachnpeieisaTh OO0S3aHHOCTM B TpYyNNE B COOTBETCTBUU C
ITIOCTaBJICHHBIMH 33Jla4aMH, CJIICIUTH 3a BBINOJHEHUEM IIJIaHA JIEHCTBUM U KOPPEKTHPOBATH
€ro, aJeKBaTHO OIIEHWBaThb COOCTBEHHBIM BKIAJ B JEATEIBHOCTh TPYIIIBI; BBICTPAUBATh
KOMMYHHMKATHBHOE B3aUMOJICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peiiaTh KOHQIUKTHI.

9 KJIACC
[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y
oOyJaroluxcst yMeHHi:

— OpHUEHTHPOBATHCS B MOHATUAX U ONEPUPOBATH UMH Ha 0a30BOM YPOBHE: CHCTEMa OTCYETA,
MaTepuaigbHas TOYKA, TPAEKTOPUsA, OTHOCUTEIBHOCTh MEXAHWYECKOIO  JBUKCHMS,
neopmanus  (ynpyras, IUIAaCTHYECKasi), TPEHHE, YEHMPOCMpeMUmenbHoe YCKopenue,
HEBECOMOCTh M NEperpy3Ku; LEHTP TSHKECTH; aOCOJIIOTHO TBEPJOE TEN0, LIEHTP TAKECTH
TBEPAOrO Tela, pABHOBECHE; MEXaHHYeCKHe KojeOaHus U BOJIHBI, 3BYK, HH(pPa3ByK
U YIbTPa3ByK; D3JIEKTPOMArHUTHBIE BOJHBI, IIKajga JJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABHO30PKOCTh, CHEKmMpbl UCHYCKAHUSA U no2nowjenus; anbdpa-, 0era- U
ramMMma-u3J1ydeHus, U30TOIbl, IAEpHAs YHEPTeTHKA;

— COOTHOCHUTb SIBJICHHS TIOCJIE MPEIBAPUTEILHOTO O0CYXICHUS C MeJaroroM (paBHOMEpPHOE U
HEpPaBHOMEPHOE MPSIMOIMHEHHOE JIBXKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHOE IBUXKEHUE,
cBOOO/IHOE TIaJIEHHE TeJ,PaBHOMEPHOE IBUKEHHE IO OKPYKHOCTH, B3aUMOJEHCTBHUE Tel,
pEaKTUBHOE JBIDKCHHE, KOjieOaTeNbHOe [BUKCHHE (3aTyXamollhue | BBIHYKICHHBIC
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KojeOaHus), pPE30OHAHC, BOJHOBOE JBIDKCHHE, OTPAXCHHE 3BYKa, MPSMOJIUHEHHOE
pacnpocTpaHeHUe, OTpaKEHUE U MPEIOMIIEHUE CBETA, IOJTHOE

BHYTpPEHHEE OTpPaXKEHHE CBETa, pAa3JIOKEHHE OEIoro cBeTa B CHEKTP M CIIOKCHUE
CIEKTPaIbHBIX I[BETOB, IUCIIEPCUS CBETA, €CTECTBCHHAsA PaJUOaKTUBHOCTb, BOSHUKHOBEHUE
JMHENYaToro CIEeKTpa M3JIy4YeHHs) 110 ONHCAHUIO UX XapaKTEpHBIX CBOMCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOILUX JaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh C IOMOIIBIO IEAAarora MpPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SBICHUN B
OKpYyXaroleM Mupe (B TOM uucie (U3NYeCKUe SIBICHUS B IMPUPOJIC: IPUIUBLI U OTIUBBI,
nBkeHue TuiaHer COJHEYHOW CHUCTEMBbl, PEAKTUBHOE JIBH)KCHHE >HUBBIX OpPTraHU3MOB,
BOCHPHUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHAMU, X0, [IBETA
TEJl, ONTHYECKUE SIBICHUS B TMpPHPOJE, OHOJOTHYECKOE JEHCTBHE BHIUMOTO,
yIbTpaduoIeTOBOTO M PEHTTEHOBCKOTO M3JIy4YE€HUN; €CTECTBEHHBIN paJMOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4yd, paJUOaKTHUBHOE H3IyYeHUE MPUPOJHBIX MHHEpAJIOB; JeicTBHE
PaZMOAKTUBHBIX U3TYyYEHHUI Ha OPraHU3M YelIOBEKa), IPH STOM IOJI PYKOBOJCTBOM Ie/iarora
[IEPEeBOJUTh  MPAKTUYECKYIO  3a7adyy B y4yeOHYI,  BBIIEIATh  CYILIECTBEHHBIE
CBOMCTBA/MPU3HAKHN (PU3UUECKUX SBICHUII;

ONMCHIBATh IO/l PYKOBOJCTBOM Ilefarora ¢ OOCYXJAEHHMEM IUIaHAa pabOThl HU3y4YCHHbIE
CBOWCTBA Tel M (U3WYECKUE SBJICHUS, MCIONB3YS (U3NUECKUE BEUYMHBI (CpeiHss U
MIHOBEHHAsl CKOpPOCTb Tejla IIPU HEPAaBHOMEPHOM JBUKEHHMH, YCKOPEHHUE, NEepEeMELICHHE,
IIyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUS, CWJIA YNOPYIOCTH, CUa TSKECTH, YCKOPEHHE
CBOOOJHOTO TaJCHHs, BEC Tella, UMITYJbC TeJa, UMITYJIbC CHJIBI, MEXaHW4YecKas pabora u
MOILHOCTb, IOTCHLMAJIbHAs DJHEPIrUs Teja, IOAHATOrO HAaJ IOBEPXHOCTBIO 3EMIIH,
MOTEHLIMAJIbHAs SHEPTHS CXKATOM MPYXKUHBI, KHHETUYECKasl SHEPTUs, MOJIHas MEeXaHUYeCcKas
SHEprus, MepuoJ U 4acToTa KojeOaHuil, JUIMHA BOJIHBL,TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTh CBETa, MOKa3aTeslb MPEJIOMIICHUS CPE/bl); MPU ONMHMCAHUU C TOMOIIBIO YUUTENsS
MPAaBUIBHO TPAKTOBaTh (PU3MUECKUIl CMBICI HCHOJIB3YEMBIX BEIWYMH, O0003HAUYEHUS U
€MHULIBI (PU3NUECKUX BEIUUYUH, C OIOPON Ha METOJINYECKUX MaTepHUa HAXOIUTh (GOPMYJIbL,
CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUMHY C JPYTUMHU BEIMYUHAMHU, CTPOUTH I'paduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapakTepu3oBaTh IOCJIE IMPEABAPUTEIBHOIO OOCYXIEHHMsI C IeAaroroM CBOMCTBa Tell,
(u3nyecKre BJICHUS U ITPOLIECCHI, UCIIOJIB3YS 3aKOH COXPaHEHUSIIHEPT U, 3aKOH BCEMUPHOTO
TATOTEHNUS, NPUHLUI CYNEPHO3ULIMH CWJ, IPUHLIMII OTHOCUTEIBHOCTH ['ammies, 3aKOHBI
HeloTOHA, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MIPEIOMJICHUS CBETA, 3aKOHbI
COXPAHEHHUs 3aps0BOI0 U MacCOBOTO YMCEN MPHU SIAEPHBIX PEAKLMAX; IIPH TOM HAXOIUTh
CIIOBECHYIO (OPMYJMPOBKY 3aKOHa M €ro MaTeMaTH4eCcKOoe BBbIpaXXEHHE C ONOpo Ha
1 poBbIe 00pazoBaTEIbHBIE PECYPCHI;

COOTHOCHUTD IIOJ KOHTPOJIEM II€Jarora (1)I/I3I/II-IGCKI/IG MMpoHeCChbl U CBOMCTBaA TCJI, B TOM YHUCJIE U
B KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOT'O XAPAKTCPA: BbIABIIATE IIPU  TMOMOIIN
neaarora MpUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH

o0bsiICHEHHEe W3 2—3 JIOTHYECKUX IIaroB ¢ OMOpod Ha 2—3 H3Y4YCHHBIX CBOWCTBA
(bu3nyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh THUIOBbIE pacy€THBIE 3aaud B 1—2 JEWCTBUS € ONOPOM Ha aJITOPUTM,
IpeBapUTENILHO Pa300paHHbII COBMECTHO C, UCIOJB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
(bu3nyeckre BeIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3a/1a4M 3aIHChIBAaTh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTAIOIIME WIM W30BITOYHBIE JaHHbIE, BBIOMpATh 3aKOHBI M (OPMYIIHI,
HEOOXOIMMBIE JJIsl pElIeHMs, IPOBOAUTH PAcUYEThl U OLIEHHWBATH C IOMOIIBIO YUYUTENs
PEATMCTUYHOCTD MOJIyYEHHOTO 3HaUYCHUS (PU3MUECKON BEITUYHHBI;

HUMETh TpeACTaBiIeHUEe O MpobdiieMax, KOTOPble MOKHO PEIIUTh MPU MOMOLIN (PU3NIECKUX
METOJIOB; HCIIOJIb3Yysl OIMMCAHUE HWCCIEIOBAHMS, MOCIE MPEIBAPUTEILHOTO OOCYXKIEHUS C
MeJaroroM BBLIETSTH MPOBEPSIEMOE IMPENIOIOKEHHUE, OLEHUBATh MPABUIBLHOCTH IMOPSIKA
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MMPOBCACHUA UCCIICAOBAHUSA, NCJIAaTh BBIBOAbI, MHTCPIIPECTUPOBATL PC3YJIbTATHI Ha6JHOI[eHI/II\/'I n
OIIBITOB,

YMETh HaxOJHUTh C HCHOJb30BaHHEM LU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB OMBITHI 10
HaONMoIeHNI0 (PU3NYECKUX SBJICHUN WIM (PU3MUECKUX CBOMCTB TeNl (M3Y4EHHE BTOPOIO
3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHHWS »JHEPruH; 3aBUCHMOCTb TepHoJa KoJeOaHui
MPY’KUHHOIO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH NPYXKUHbI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJbIX KOJICOAHWIA, MPSAMOJIUHEHHOE pacIpOCTpaHEHUE CBETa, Pa3lIOKECHUE
0enoro cBeTa B CHEKTpP;H3y4yE€HUE CBOWMCTB M300pa)K€HUsS B IJIOCKOM 3€pKalie U CBOMCTB
M300paXeHUs MpeaMeTa B COOMparoIiel TuH3e; HAONIOACHHE CIUIONIHBIX WM JIMHEHYaThIX
CHEKTPOB M3JIYYEHHUS): CaMOCTOSITEIbHO cOoOMpaTh YCTAaHOBKY M3 H30bITOYHOro Habopa
o0OpylOBaHUsI C OINOPOM Ha CXEeMy; OINHCHIBAaTh XOJ OMNBITA U €ro Pe3yJbTaThl,
(dhopMyIIHpOBaTh BHIBOIBI O] PYKOBOJCTBOM IEAArora;

MIPOBOAMTH MPU HEOOXOJAUMOCTH CEPHUIO TPSIMBIX H3MEPECHUMN, ONPEIEIIsis CpeHEee 3HAUCHHE
H3MEPSIEMOU BEIMUUHBI ((DOKYCHOE paccmosiue coouparouielt.  JTUH3bL);
000CHOBBIBATh BBIOOD Croco0an3MepeHus/M3MEPUTEIILHOTO MPUOOpa;

IIPOBOJIUTH COBMECTHO C IEJaroroM HMcCCiel0BaHHE 3aBUCHUMOCTEH (DU3NYECKUXBEIUUYUH C
HCIOJIb30BAHUEM  HpPSIMBIX  M3MEPEHMH  (3aBUCUMOCTb IyTM OT BpPEMEHU IIpH
PaBHOYCKOPEHHOM  JIBWKEHMHM 0€3  HayajgbHOM  CKOpOCTH; Iepuoja KoseOaHui
MaTEMaTHYECKOr0 MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YIJjla OTPa)KEHUsS CBETA OT YIJia
[aJICHUs] U yTJa MpeJoMJICHHs OT yIJla MajeHus1): mociae o0CyXJIeHHs MOJ PyKOBOACTBOM
nejarora IUTAHUPOBATh HCCIIEIOBAaHUE, COOUPATh YCTaHOBKY, (DMKCHPOBATH PE3yJIbTaThI
MIOJTyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMUUH B BUJIE TAOJINI U IpaMKOB, J1€J1aTh BEIBObI
10 pe3yJIbTaTaM MCCIEIOBAHNUS;

COOTHOCHTH KOCBEHHbIC U3MEPCHHUsSI (BU3MUCCKUX BEIUYHMH (CPEIHSSI CKOPOCTh UYCKOPEHHE
Tela TPU PaBHOYCKOPEHHOM [IBIDKCHHMM, YCKOPEHHE CBOOOJHOTO MaJACHUSs, XKECTKOCTh
MPYXUHBI, KO3()PHUIIMEHT TPEHUS CKOJBKEHUS, MeXaHW4YecKasi paboTa U MOIIHOCTb, 4YaCcTOTa
u 1nepuon KOJIEOaHUIT MaTEMaTHYECKOTO0 U NPY>XUHHOI0O MAaATHHUKOB, OINTHUYCCKasA CHJIA
coOuparoren

JIMH3bI, PaJIMOAaKTUBHBIN (POH): ¢ MOMOIIbIO Iejarora IJIAHUPOBATh U3MEPEHMs; cOOMpaTh
JKCIICPUMEHTAJIBHYI0 YCTAHOBKY M BBIIOJIHATH M3MEPEHUSA, CIENys MPEII0KEHHOU
MHCTPYKUWH; BBIYNACIATH 3HAYCHUE BEJIMYMHBI U aHATU3UPOBATH MOJYYEHHBIE PE3YyJIbTaThI C
y4€TOM 3a/IaHHOM MTOTPELIHOCTH U3MEPEHUN;

coOroaTh MpaBuila TEXHUKU 0e30MacHOCTU IpH paboTe ¢ 1abopaTopHBIMOOOPYI0BAaHUEM
1ocJje MpeaBapUTEIbHOTO 00CYKAEHUS C MEAarorom;

COIMOCTABJIATH C MOMOLIBIO ME€aarora OCHOBHBIC IIPU3HAKU U3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MOI[CJ'IGI\/JII
MaTcpHraJibHad TOYKa, a0COJIIOTHO TBép,I[O@ TCII0, TOYEYHBIM MCTOYHHUK CBCTAa, JIy4, TOHKas
JIMH34, IUIaHCTapHas MOACJbL aToMa, HYKIIOHHAsA MOJCJIIb aATOMHOTO sApa C OHOpOﬁ Ha
MCTOAUYCCKUEC MAaTCPHAJIBI;

XapaKTepu30BaTh MOCIe MPeABAPUTEIHLHOIO 00CYXKIEHUS C MeJaroroM MpUHIUIBI JeHCTBUS
M3Y4YEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HAa MX OMHUCAHMS (B TOM YHUCIE:
CIUIOMETp, [aTYMKU IIOJIOXKEHMSI, PACCTOSHUA M YCKOpPEHUS, pakeTa, 3XOJIOT, OYKH,
nepuckorn, (QoToamnmnapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucrons3ys undposbie 00pa3oBaTelbHBIE PECYPCHI;

HCIIOJIB30BaTh IOJ PYKOBOJCTBOM II€Jarora CXeMbl M CXEMAaTHUYHbIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOHCTB, U3MEPUTENIbHBIX NMPHUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB MPH
pelieHrnr y4eOHO-IPaKTUYECKUX 3a]1a4; ONTUYECKHUE CXEMBI JJIsl TIOCTPOSHUS U300pakeHu i
B IUIOCKOM 3€pKaJie M coOuparolei JInH3e;

NPUBOIUTH MPUMEPI/HaX0AUTh HHPOPMAIHIO O MPUMEpax MPAKTHYECKOTO MCIIOIB30BAHUS
¢u3nvyeckux 3HAHWH B TOBCEJHEBHOM >KM3HU s obOecrieueHus: Oe30MacHOCTH TpH
oOpameHnn ¢ TpuOOpaMM M TEXHHUYECKHMMH YCTPOHCTBAMH, COXPAaHEHHUS 3/I0pOBbS U
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COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpelie;

OCYILLIECTBIIATh O]l PYKOBOJCTBOM II€/1arora Mouck HHGopMauun GpU3n4ecKorocoepKaHms
B cetu MHTepHET, caMOCTOSTEIbHO (GOPMYIUPYS MOUCKOBBIM 3ampoc, HAXOAUTHh IYTH
OIpeJIeJIEHUs IOCTOBEPHOCTH IOJIYYEHHOW MH(pOpMAIMU Ha OCHOBE UMEIOIIMXCS 3HaHUHN U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJb30BaTh IPU BBIIOJHEHUU YUYEOHBIX 3aJaHUi OTOOpaHHYIO IIelaroroM Hay4yHoO-
MOMYJISIPHYIO JIUTEPaTypy (U3MYECKOTO COJAEp)KaHUs, CIPABOYHBIE MaTepUAIIbI, PECypChl
cetu UHrepHer; Bnagers npuéMamMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHMs
nH(pOpMAaIUY U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTyIOC OIIOPO HA AITOPUTM U YTOUHSIOIINE
BOIPOCHI 1€1arora; co3/1aBaTh 110/ PyKOBOJCTBOM II€Jjarora ¢ 00CyKJIeHHUeM I1aHa paboThl
MUCHbMEHHBIE M YCTHBIC COOOIICHHSI Ha OCHOBE MH(OpMAIMM M3 HECKOJBKHX HMCTOYHUKOB
¢u3nyeckoro coiepxkaHusd, MyOJIMYHO TMPEACTaBIATh pe3yJabTaTbl IMPOEKTHOM MIIM
HCCIEA0BATENIBCKOM IEATENIBHOCTH; IPU 3TOM TI'PaMOTHO HCIIOJIb30BAaTh H3YyYEHHBIN
NOHATUIHBIN anmapar HM3y4aeMoro pasjena (QU3HMKH U CONPOBOXKIATh BBICTYIUIEHUE
Ipe3eHTalMen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHME M KOJHMYECTBO YAacOB, OTBOAMMBIX Ha OCBOCHHE KaXIoW TeMmbl yueOHoro mpenmera «Dusuka» [Ipumepnoii
aZlanTUPOBAHHOM OCHOBHOI 00pa30BaTEeNIbHON IMPOrpaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus 00y4aroUXCs € 3aJIePKKOM IICUXUYECKOro pa3BUTHUs, B
[IEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paznenoM [IpumepHoi pabodeil mporpammsl yueOHoro npeamMera «®Pusnka» o0pa3oBaTeNbHON MPOTPAMMEI

OCHOBHOT0 00111eT0 00pa3oBaHMs.

7 KJIACC (34 v)
TemaTnueck OcHoBHbIE BU/BI eI TeJIbHOCTH
N OcHoBHOE conepKaHue ABI L
Ui 0JI0K, y4yammxcs (Ha ypoBHe
TEeMa Y4eOHBIX JIeiicTBHIi)

Pa3nea 1. ®usuka u e€ poJib B NO3HAHUHU OKPY:KAKOLIET0

mupa (4 4)
®uzuka — ®dusnka — Hayka o npupoje. SBineHus | BoisBieHne OCHOBHBIX Pa3NUYMil NMPH MOMOINM Tefarora MexJay (U3NYeCKUMU H
HayKa 0 npupoasl (MC®). dusmueckue sBIeHHS: | XUMHUeCKUMH TpeBpanierusmu (MC — xumus).
npupoae(l 4) | MexaHUYECKHE, TeroBble, | Pacno3HaBanue M kiaccuukaius mocie oOCYXAEHUs ¢ MeAaroroM Mpu MOMOILU
DIIEKTPUUYECKUE, MAarHUTHBIC, CBETOBBIC, | HABOAAIIMX BOMPOCOB  (U3WYECKUX  SIBICHUI: MEXaHHYECKHX, TETUTOBBIX,
3BYKOBBIE. IEKTPUUECKUX, MAarHUTHBIXH CBETOBBIX.
HalGmronenue u onrcanue GU3NYeCKUX sIBJICHUN Ha 0a30BOM YpOBHE.
duznyeckne @Ousnueckue  BETMYMHBL Omnpenernenne Py MOMOIIIH TIeIarora IEeHbI JeJISHHS ITKAIbI H3MEPUTEITBHOTO
BeJINYHHBI (2 N3mepenue npubopa.
q) buznyeckux BeIUUuH. Qusuyeckue N3mepenune mo oOpasily moa pyKOBOJCTBOM IIe[arora JUHEWHBIX pa3MEpoB TEN U
npubopui® IPOMEKYTKOB
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Tlozcpewnocms usmepenuil.
MexayHaponHascucTeMa
€IMHHIL.

Jemoncmpayuu’

1. MexaHu4deckue, TEILIOBBIC,
ANEKTPUYECKUE, MarHUTHBIE, CBETOBBIC
SIBJICHHUSL.

2. dusnueckue MpuOOpPHI U IpoLEeaAypa
NPSIMBIX MU3MEPEHUN aHAJIOrOBBIM U
(G pOBBEIMITIPUOOPOM.

@ponmanvusle 1adopamopHble padomovl
UNUIIEKMPOHHASL OEMOHCIMPAUUAL.

1. OmnpeneneHue  IEHBI
TeTICHUS U3MEPUTEIEHOTO
npubdopa (ucmonb3ys
TEXHOJIOTUIECKYIO KapTy
HKCIIEPUMEHTA).

2. N3mepenne o0bEMaA KUIKOCTH U
TBEPAOIO Tea.

BPEMEHHM € y4ETOM MOTPEIIHOCTEN.

W3mepenue no obpasity moJ pyKOBOJCTBOM Telarora 00bEMa KUAKOCTH U TBEPAOTO
Tena.

N3mepenue mo oOpasily moJ pyKOBOJACTBOM IE€Aarora TeMIeparypbl MpU MOMOIIU
KUJKOCTHOTOTEPMOMETPA U 1aTUYUKA TEMIIEPATYPBI.

BbinosHEHHE HECIOKHBIX TBOPYECKMX 3aJaHUM € ONOPOM Ha aJIrOpUTM,
MPEIBAPUTEIIFHO Pa300paHHBIA C MEAaroroM IO TOUCKY CIOCOOOB H3MEpEHUs
HEKOTOPBIX (PU3MUECKUX XapaKTEPUCTUK, HAIIPUMEP, Pa3MEpPOB MaJbIX OOBEKTOB
(BoJoc, TMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIINX PACCTOSIHHMA, MAaJIbIX
IIPOMEKYTKOB BpeMeHU. O0CyXIeHHE MpeIaraéMblIX Clioco0O0B.

3. Onpeoenenue pazmepos  Maubix
mei.

EcTrecTBeHHO Kax duznka " npyrue | BelIBHKeHUE TUIIOTE3 TOCie MPEABAPUTENBHOTO OOCYKISHHS C Mearorom,
- HAYYHbI| €CTECTBEHHBIC HAYKH H3Y4aloT MPHUPOJY. | OOBICHSIONUIUX MPOCTHICABICHUSI, HATIPUMED:
MeTOI Ecmecmeenno-nayumbiii Memoo | — MOYEMY OCTaHABIIMBAETCA IBUKYILEECS 110 TOPU30HTAIIBHON TOBEPXHOCTH TEJO;
NO3HAHUSA no3nanusi:  Habmooenue, Nocmanoska | — NOYEMY B )KAPKYIO MOTOY B CBETIION OIEK/IE MPOXIIAIHEH,
(11.[) HayllHOZO gonpoca, 6bl()6u9fceHue qeM B TéMHOﬁ.BBI60p CHOCO6OB HpOBepKI/I THUIIOTE3 U3

eunomes, JKcnepumenm no npogepke | NPEIOKCHHBIX IIENATOIOM.

cunomes, obwsacHenue HabIOAeM020 HaGmoienne nmpeioeHHbIX MeIaroroM UCCIeI0BaHUi MO MPOBEpKe KaKOH-Tudo

senenus. Onucanue Qu3uUUecKuxseieHull ¢
nOMOUBIO MOOeell.
[Mpeamer 1 MeTOBI PU3UKH.

TUIIOTE3bI, HAllpUMep: JATbHOCTh MOJETA IIAPHKa, MYIMEHHOTO0 TOPU30HTAIBHO, TEM
0oJbIIIe, YeM OOJIBIIIE BHICOTA MTyCKA.
[TocTpoeHne cOBMECTHO C IIe1aroroM MpoCcTeNInuX Mojieselt pU3nIecKux siBIeHuH (B

Hemoncmpayuu BHJIE PHUCYHKOB WJIM CXEM), HalpuMmep MNaJeHHe NpeaMeTa; NpsIMOJIUHEUHOE
1. Onpezernenne NOrpenrHoCTA pacIpoCTpaHEHHE CBETA.
IKCIIEPUMEHTA.
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Pasznen 2. HepBonaqanLHHe CBECICHUA 0 CTPOCHUH

BeniecTna (3 )

Crtpoenue
Bemrecrna (1

4)

CtpoeHue  BemiecTBa: aTOMbl U
MOJICKYJIBI,  ux  pazmepvl.  Onvimel,
dokazvigaroujue OUCKPEmHOe CMmpOoeHUue
seujecmad.

Dponmanvuvie 1ad0pamopHble

padomst u onvimwi®,
1. Ouenka aumameTpa aToMa METOJOM|
PAIOB (c HCII0JIb30BaHHEM

dororpadmii).

Habuntoienue u uHTEpnpeTalysi COBMECTHO C MEAAroroM OIbITOB,
CBUJECTEIHCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OIbBITHI C
pacTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJE.

OueHka Npu NOMOUIM TEXHOJOTHYECKOW KapThl Pa3MEpPOB aTOMOB M MOJIEKYJI C
MCIoJIb30BaHueM poTorpaduii, MOTYYCHHBIX HA ATOMHOM CHJIOBOM MUKPOCKOTIE
(ACM).

Omnpenenenue nocie NpeaBapUTeIbHOr0 00CYKIESHUS C MEAaroroM pa3MepoB MajbIx
TEJl.

JABukeHnue
"
B3aMMOJENCT

BHE YaCTHIL
BemiecTna (1 )

JBxenue wyactuil BemniecTBa. CBs3b

CKOPOCTH JIBUKCHHUSI YJaCTHII c
Temreparypoil. bpoyHoBckoe nBMKEHUE,
mubdy3ust.  Bzaumooeilicmseue  uacmuy
sewecmea: npumsiicerue u
OmmanKusanue.

Jemoncmpayuu

1. HaGmtoienrne 6poyHOBCKOTO
JIBUKCHHUSI.

@ponmansvusle n1adopamopHbie
pabomot uonvimaol
1.0mpITBl 1O HAOJIIOAECHUIO
TEIUIOBOTOPACIINPEHMS Ta30B.
2.00BITHI IO OOHAPYXKEHUIO JEHCTBUS

CUJIMOJICKYJIAPHOT'O IIPUTSAKCHUA.

Habutonienne n oObscHEHUE MPU NOMOIIM Iejarora OpOyHOBCKOTO ABUXKEHUS U
sapieHuss auddy3un. [IpoBeneHne u OOBSCHEHHE C ONOPOH HA aAJITOPUTM,
MIpeIBaApUTENILHO pa300paHHbIN C MEJaroroM OIBITOB MO HAOMIOACHHUIO TEIIOBOTO
pacuIpeHust ra3oB.

IIpoBenenne u OOBSACHEHHME ONBITOB C OMNOPOHl Ha AITOPUTM, IPEIBAPUTEIHHO
pa3o0paHHBIi C TIEAAroroM Mo OOHAPYKEHUIO CHJI MOJEKYJISIPHOTO MPUTSKEHHS U
OTTaJIKWBaHUA.
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ArperaTtH

ble

COCTOSIHU

A

BemlecTBa (1 v)

ArperaTHbleé COCTOSIHUSI ~ BEILECTBA!
cmpoenue 2azos, JrcuoKocmeti
u MeeEpObvIX

(kpucmannuveckux) men. Bzaumocesiso
MedHCOY CBOUCBAMU BeUeCE 68 PA3HBIX
azpecamubiX COCMOSHUSX U UX AMOMHO-
MONEKYIAPHBIM cmpoenuem.
Ocobennocmu  azpecamuuix COCMOSHULL
800bl.

Jemoncmpayuu
1. HaGnronenue nuddys3uu.

Ornucanue 1moj pyKOBOJCTBOM Iiefarora (C MCIOJIb30BAaHUEM IPOCTBIX MOjIeJei)
OCHOBHBIX Pa3JIMYMIB CTPOCHUU T'a30B, JKUAKOCTEH U TBEPABIX TEJ.

HauanbHable mpeAcTaBieHUs O MAJIOW CKUMAEMOCTH YKUJKOCTEH M TBEPIBIX TEJN,
OO/IBIION CKUMAEMOCTH T'a30B.

OObsicHeHre Ha 0a30BOM YpOBHE TOJI KOHTPOJIEM TeAarora O COXpaHeHUH (HOPMBI
TBEPABIX TEJT U TEKYYECTH JKHIKOCTH.

HaGmoienne 3a ombITamMu, JOKA3bIBAIOIIMMH, YTO B TBEPIOM COCTOSSHHH BOJIBI
YaCTHUIbl HAXOATCS BCPEAHEM JaJIbIIIE APYT OT JApyra (IJIOTHOCTh MEHBIIE), YeM B
JKUJKOM.

YcraHoBIeHHE C OMOpPOM Ha JUJIAKTUYECKUH MaTephall MPOCTHIX B3aWMOCBS3EH
MEX1y OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIBI U CYIIECTBOBAHHWEM BOJIHBIX
opranuzMoB (MC — Guosnorus, reorpadus).

Paznen 3. /Ipuskenue u B3aumosaeiicreue tea (10 )

Mexanuuec
Koe
ABUKeHHUeE (2

4)

Mexanunueckoe JIBUKECHUE.
PaBHOMepHOE 31 HEPABHOMEPHOE
nsmwxkenue. Ckopocts. Cpeonsisickopocmy
npu HepasHomepHom OsudiceHuu. Pacuér

MyTH U BPEMEHHU JIBH>KCHHUSI.
Hemoncmpayuu

1. HaGnroneHne MeXaHHYECKOTo
JIBIDKEHUS TeJa.

2. I3mepeHnue CKOpoCcTH
MPSIMOJTMHEHOTO JIBUKCHHUSL.

@ponmanvHsle 1ad0pamopHble

padomsl uonvimol

1. Onpenenenue CKOPOCTH
PaBHOMEPHOTO JIBIKEHUs (IIapuKa B
KHUJIKOCTH, MOJIEH JJIEKTPUICCKOTO
ABTOMOOMJIS U T. 11.).

HccnenoBanue paBHOMEPHOIO JBMXKEHUS U OIPEACICHUE €0 MPU3HAKOB IOCIE
IIPEJBAPUTEIILHOT0 00CYKACHUS C IEAArOroM.

HabmtoneHne HepaBHOMEPHOTO JABMKEHHS U ONPEeNICHUE €ro OTIUYUN OT
PaBHOMEPHOTO JIBUKEHUSTIOCIIE MTPEIBAPUTEIHHOTO OOCYKIEHHS C I1€JaroroM.

Pemrenne THMOBBIX pacdETHBIX 3amad B 1—2 AeWCTBUS C OMOPOI Ha alrOPHUTM,
IIpeIBapUTENILHOPA300paHHBIN COBMECTHO € MEJaroroM Ha OIpeesieHue MyTH,
CKOPOCTH Y BPEMEHHU PAaBHOMEPHOI'O JIBUKCHUSI.

AHanu3 npu NOMOIIH Nearora rpaMKoB 3aBUCUMOCTH ITYTH U CKOPOCTH OT
BPEMEHH.
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HNuepuus,
Macca,
TUIOTHOCTH (2

1)

SIBneHue uWHEpUUU. 3aKOH UHepYUU.
Bzaumooeiicmeue men kaxk npuyuna
USMEHEHUs. CKOPOCMU OBUICEHUs. Meil.
Macca kax mepa unepmuHocmu mend.
ITnotHoCTh BemectBa. C6s3b naomuocmu
C KOMUYecmeomM MONEeKYl 8 eOuHuye

006véma seuecmaa.
Jemoncmpayuu
1. HaGmroteHue siBIeHUs HHEPIUH.
2. HabmronieHue M3MeHEHHUsT CKOPOCTH

HpHB3aHMOHeﬁCTBHH TCII.
3. CpaBHCHI/Ie Macc 110 B3aHMOﬂeﬁCTBHIO
TCII.

OOBsicHeHHE TTPH TOMOIIY TEXHOJIOTUYECKOH KapThl U Mearora 1 NporHO3MPOBAHNE
SIBIIGHUH, 00YCIIOBJICHHBIX UHEPIIMEH, HAlPUMEp: YTO MPOUCXOIUT NMPU TOPMOKEHUU
WIA PE3KOM MaHEBpPE aBTOMOOWJIS, MTOYeMYy HEBO3MOXHO MTHOBEHHO HPEKPATUTh
JIBUKCHHE Ha BEJIOCUIIEE U CAaMOKaTeH T. 1.

Habmtonenne u 0a30BBI  aHAMU3 OMNBITOB MOJ PYKOBOJCTBOM II€/arora,
JEMOHCTPUPYIOIINUX U3MEHEHHE CKOPOCTHU JIBH)KEHUS TeJla B pe3yJIbTaTe JeHCTBUS Ha
HEro ApYyrux Teil.

Pemienne TUMOBBIX pacy€THHIX 3a7ad B 1—2 AEHCTBHUS C OMOPOWM Ha AJITOPUTM,
MIPEIBAPUTENILHO Pa300paHHbIi COBMECTHO C IIE€JaroroM Ha OIPEJEICHHE MacChl
Tena, ero o0bEMa 1 IIOTHOCTH.

HaGntonenne u 0a30BbIi  aHaNU3 ONBITOB IOJA PYKOBOJICTBOM II€Aarora,
JEMOHCTPUPYIOIIKUX 3aBUCUMOCTh M3MEHEHMsI CKOPOCTH Tejla OT €ro Macchl IpH

B3aMMO/JICHCTBUH Tell. Mi3MepeHne MacchlTeNa pa3InYHbIMUA CIIOCOOAMH.
OmnpeneneHue COBMECTHO C MEIAaroroM IJIOTHOCTH Tella B pe3yJbTaTe U3MEPEHUS €T0
Macchl 1 00BéMa.
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Cuia. Buanl
cuJi(69)

Cuiia Kak
XapaKTEePUCTHKA

B3aumozeiicTBus ten. Cuna ynpyrocta u
3akoH ['yka. M3mepenue cunvl ¢ nomowvro
ounamomempa. SIBIeHHE TATOTEHUS U

cuna tsokectu. Cuna msascecmu Ha Opy2ux

nJIaHemax (MC). Bec meina.
Hesecomocmep. Crnoxenue CHII,
HANpaBJICHHBIX [0 OJHOW  MPSIMOIA.

PaBnopeiictByromas cun. Cuna mpeHus.
Tpenue cronvoiceHuss U mpeHue NOKoA.

Tpenue 6 npupooe umexnuxe (MC).
Hemoncmpayuu

1. CnoxeHue cuj, HapaBJICHHBIX 110
OAHONIPSIMOM.

2. [lemoncmpayus cunel - ynpyeocmu
HAPAs3IUYHbLX MAMePUanax.

Dponmanvuvie nabopamopHble

padomol uonvimol.
1. OnpeneneHue IIIOTHOCTH TBEPAOIO

Tena.

2. OTbITHI, JEMOHCTPHPYIOLIHE
3aBHCUMOCTh pacTsHKeHHS
(medopmariun) MPYKUHBI oT
MIPUIIOKEHHOM CHIIBI.

3. OmBITHI, J€MOHCTPHPYIOLIHE
3aBHCUMOCTh CHUTBI TPCHHUS

CKOJIbKEHUS OT BECA TEJa U XapakTepa
COINPUKACAIOIINXCS TOBEPXHOCTEA.

W3ydyeHne COBMECTHO C IENaroromM B3aMMOJCHCTBUS KaK NPUYMHBI HU3MEHEHUS
CKOPOCTH TeJIa WU eroaedopManu.

Onucanye Ha HAYaJIbHOM YPOBHE DPEANBHBIX CHUTyallMil B3aMMOICHCTBHS TEN C
MIOMOILBIO MOJIeJIeH, BKOTOPBIX BBOJUTCS TOHATUE U U300paKEHUE CUJIBI.

N3yueHnue 1noj pyKOBOJACTBOM Iearora CWibl YIPYTNOCTH, 3aBUCHUMOCTH CHJIBI
YIPYrocTH OT Y/UIMHEHWsI PE3MHOBOIO IIHYPa WM HPYXUHBI (C MOCTPOCHUEM
rpaduka).

AHanu3 ¢ OmOpoHM Ha JUJAKTHYECKHH MaTepual IO KOHTPOJEM Iejarora
MIPAKTUYECKUX CHUTyalud, B KOTOPBIX IPOSBIAETCS ACUCTBUE CWIBI YIPYTOCTH
(ynpyrocts Msya, KpOCCOBOK, BETOK JepeBau Jp.).

AHanu3 ¢ oropoy Ha JUAAKTUYECKUM MaTepHall 1101 KOHTPOJIEM I1€1arora CUTyaluiu,
CBSI3aHHBIX C SIBJICHUEM TATOTEHUS.

[lonnmanue ¢ onopoi Ha CXEMbI IPU OMOIIU Iefarora OpoOUTAILHOTO JBHKEHUS
IUIAHEeT C HCHOJb30BAHMEM SBJICHMS TArOTeHUs W 3akoHa wuHepuuun (MC —
aCTPOHOMHUS).

N3mepeHue Beca Tena ¢ MOMOIIBIO aAuHamoMeTpa. OOOCHOBaHHE 3TOro crocoda
HM3MEPEHMS TI0CIIE TIOBTOPEHHUSI C I1€1aroroMm.

HabmtoneHue siBleHUs] HEBECOMOCTH.

HaGntonieHne 3a SKCIEpUMEHTAIBHBIM IOJIyUEHUEM TMpaBujia CJHOXKEHHS CuUJ,
HaIpaBJICHHBIX BJOJb OAHOM mpsAMoM. OmnpenerneHune npu IMOMOIIM IIeaarora

BEJINYMHBI PABHOJCHCTBYIOIIEH CHUIL.
N3ydyenue noj pykoBOACTBOM I€Jarora CUibl TPEHUS! CKOJIbKEHUS U CHUJIbI TPEHUS]
IIOKOSI.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMUYECKYHO KapTy 3aBUCHMOCTH CHJIBI TPEHMS
OT Beca TeJlaul CBOMCTB TPYIIUXCS TOBEPXHOCTEH.

ba3oBbIii aHanu3 ¢ ONOpON Ha TUAAKTUYECKUHM MaTepual MoJ KOHTPOJIEM Iejarora
MIPAaKTUYECKUX CUTYyallud, B KOTOPBIX NPOSBISETCS JEHCTBUE CUJIBI TpPEHUS,
HCIOJIb3YIOTCS COCOObI €€ yYMEHBIIEHUS WM yBelIUYeHUs (KaTaHHEe Ha JIbDKax,
KOHBbKaX, TOPMOXXEHHE aBTOMOOWJSI, MCIIOJIb30BaHUE MOJIIUITHUKOB, IJIaBaHUE
BOJHBIX KUBOTHBIX U JIp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOPOMl Ha alIrOpUTM,
IIPEJBAPUTENILHO pa300paHHbI COBMECTHO C ME€JArOTOM C UCIOJIb30BaHUEM (HOPMYIT
JUISL pacy€Ta CUJIbI TSYKECTH, CUJIBI YIPYTOCTH, CUIIbI TPEHHUSL.

Pasnen 4. /laBienue TBEpABIX TeJl, :KUAKOCTeN U ra3os (124.)
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JdaBJjienu Hasnenue. Cnocobwvi ymenvuienus u AHanu3 1 o0bsICHEHHE C OMOPOIl HA TUJAKTUYECKHI MaTepuas 1o KOHTPOJIeM

e. yeenuuenusoasnenus. /laenenue 2asa. IIeJlarora OIbITOB MITPAKTHYECKUX CUTYyalUi, B KOTOPBIX NPOSBISAETCA CUJIA

Ilepenau 3asucumocmeo JABJICHUSI.

a oasnenus 2aza om oovéma, ObocHOBaHME C OTIOPOIl HA TEXHOJIOTHYECKYIO KapTy IPU IOMOIIH TIeJ1arora

JAaBJICHU memnepamypui.llepedaua oasnenus CIOCOO0B YMEHBIIICHUS UYBEITUYCHUSI JABICHHUS.

b MeEPObIMU MeNAMU, HCUOKOCMAMU N3yyenue nos1 pykoBOJCTBOM I€/1arora 3aBUCUMOCTH JaBJICHUS ra3a OT 00bEMa U

TBEPABI u eazamu. 3axon Ilackans. Temneparypbl. U3ydeHue moja pykoBOJICTBOM Iie1arora 0COOEHHOCTEH mepeaayn

MU ITneemamuueckue mawiumbl. JaBIIeHUs TBEPABIMU TEJIAMH,)KUJKOCTAMU U razamu. OOOCHOBaHUE PE3yIbTaTOB

TeJIaMH, Memoncmpayuu? OTIBITOB OCOOEGHHOCTSIMHM CTPOEHUS BELIECTBA BTBEPAOM, KUIKOM M ra3000pa3HOM

JKHIKOCTAM 1. 3aBucumocts JnaBimeHMS  Tasa COCTOSIHUSIX ITPENI0KEHHBIMU (POPMYJIMPOBKAMHU.

H NTa3aMu OTTEMIIEPaTypPHI. HabutoieHue 3a sKkcriepuMEHTAIbHBIM JJOKa3aTeNbCTBOM 3akoHa [lackas.

G 2. Ilepenaya naBiaeHUs )KUIKOCTBIO U Pemenne TunoBbIX pacu€THBIX 3a1a4y B 1—2 neiicTBUS ¢ OMOpOIl Ha alrOpUTM,
ra3oM. IIpeIBAPUTEIILHO Pa300paHHbI COBMECTHO C I1E€JarOrOM Ha pacy€T JaBJIeHUS

TBEPJOTO TeNa.
HMasienne 3aBUCUMOCTDh JAaBJIEHUS XHUAKOCTU OT | MccnenoBanue ¢ onopoil Ha TEXHOJIOTMUYECKYIO KapTy MOJ| PYKOBOACTBOM

KUIKOCTH (2

1)

rI1yOuHbL. [ uopocmamuueckuil napaooxc.
Coobwarowuecs cocyoul.

T'uopasnuyeckue mexanusmol.
Jemoncmpayuu?
1. Coob1maromyecs: Cocy/sl.
2. 'mapaBandecKkui mpecc.

rejiarora 3aBUCUMOCTH IaBJICHUS )KUIKOCTH OT TTyOUHBI OTPY>KEHUS U MJIOTHOCTH
KHUJIKOCTH.

HabmtoneHue u HayaabHOE MOHMMAaHUE THAPOCTATUYECKOT 0 Mapaiokca Ha OCHOBE
3axoHa [lackamns. 3yueHne coBMECTHO ¢ earoroM cooOUIaronXcsl COCYA0B.
Perienne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 neHCTBUS C ONMOPOI Ha aNropuTM,
IIpeIBApUTENILHO PAa300paHHBI COBMECTHO C I1€Jar0roM Ha pacd€T JaBJeHUS

KHUIOKOCTH.
Ha6J’IIO,I[CHI/IC 3a 00BSICHCHUEM IIpyUHIHUIIA JIeNCTBUSA ruApaBJINYCCKOro mpecca.

AHanmu3 ¥ OOBSICHEHHE C ONOpOil Ha AMIAKTHYECKUH MaTepuall Moj KOHTPOJIEM
nejarora NPakTUYECKUX CUTYallMi, JEMOHCTPUPYIOUIMX TPOSIBICHUE TaBICHUS
XKUAKOocTH U 3akoHa [lackansd, Hampumep NPOLECCOB B OpraHU3ME IpHU
ri1y0okoBoiHOM HbIpsiHuKM (MC — Guosorus).
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ATMmocdepH Atmoctepa 3emnu u armocdepHoe | Habmonenue 3a SKkCriepuMEHTaIbHBIM 0OHAPY)KEHHEM aTMOC(HEPHOTO AaBICHHUS.
oe nasienue. [lpuuunvl  cywecmeosanus | AHaIU3 U OOBSICHEHHE C OMIOPON HA AUJAKTUYECKHI MaTepuai Mol KOHTPOJIEM
nasJienne (2 6030ywHOU  00010ukyu  3emau. Onvim | IEAArora OMBITOB HIIPAKTUYECKUX CUTYAIUH, CBSI3aHHBIX C JIEHCTBUEM
q) Toppuuennu. Hzmepenue ammocgeproco | aTMOCHEpPHOro AaBIICHUS.
oasnenus. 3asucumocms ammocgepnoco | Habmonenne 3a 00bsICHEHHEM CYLIECTBOBaHMSI aTMOC(hepbl Ha 3eMiie U HEKOTOPBIX
0asJenus 0m blCOmMbl HAO YPOSHEeM MOpsl. | TNIAHETaX WK e€0TCyTCTBUA Ha apyrux mianerax u Jlyne (MC — reorpadus,
Ilpubopul 05 usmepenus ammocgeprno2o | aCTPOHOMUS).
oasieHusl. bazoBoe moHMMaHMe MPUYMH M3MEHEHUS IJIOTHOCTH aTMOC(Ephl C BBHICOTON H
Memoncmpayuu? 3aBUCHMOCTHATMOC(EPHOTO AaBIECHUS OT BBICOTHI.
1. IlposBreHue nercTBHs Pemenne THMOBBIX pacdE€THBIX 3a1ad B 1—2 JEHCTBHS C OMOPOI HA alrOpUTM,
aTMOC(EPHOT0 JaBIICHHUSL. MpeABapPUTEIIBHOPA300paHHBIN COBMECTHO C IE€IaroroM Ha pacyéT arMoc(epHOro
JTaBJICHMUS.
W3yuenne moi pyKOBOJICTBOM II€JIarora yCTpoicTBa 6apoMeTpa-aHepouIa.
HeiicTBHE Heticmsue owcuokocmu u  2aza ua | HabmioneHue 3a sKkcriepuMeHTaIbHBIM OOHAPYKEHHEM JeWCTBUS KUKOCTH 1 Ta3a Ha

JKUAKOCTH W
rasa Ha
NOrpy-KEHHOE
B Hux Teso (5

1)

nozpysHcénHoe 8 HUX mero.
BeiTankuBaromas  (apXxuMenoBa) Cuia.
3axon  Apxumeoa. Illnasanue  men.
Bosoyxonnasanue.

Jemoncmpayuu?

1. 3aBUCUMOCTE BEITAJIKUBAIOIICH CHJIbI
0T 00bEMa NOrpyKEHHON YaCTH TeJa U
IUIOTHOCTH KHIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOMIEH CHIIBI
BECY BBITECHEHHOW JKHJIKOCTH.

3. YcioBue mjaBaHus Tel. ILJIaBaHUE

WJIY TIOTPYKEHUE TEJl B 3aBUCHUMOCTH OT

COOTHOIIICHUS IUIOTHOCTEH Tela H

KHUKOCTH.

Dponmanvuvie nabopamopHbvie
padomul uonvimol.

1. UccnenoBanue 3aBUCUMOCTH Beca

TeJa B BOJIE OT 00bEMa MOTpyKEHHOU
B KHJKOCTH YaCTH TeJia.

2. Onpenenenue BBITAJIKUBAIONIEH
CUJIbI, JIEWCTBYIOIIEH Ha  TEJo,

IIOrpy>KEHHOE BHUX TEJIO.

Omnpenenenne ¢ ONOpPOM Ha TEXHOJOTMYECKYIO KapTy BBITAIKMBAIOLIEH CHIIBI,
JENCTBYIOLIEH Ha TEJIO,TOIPYKEHHOE B JKUJIKOCTD.

HaGmronenue 3a mpoBeneHneM M OOCYXKIEHHE COBMECTHO C IEJaroroM OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD BBITAJIKUBAIOIICH CUJIBI, JEHCTBYIOLIEH HA TEIIO B
KHUAKOCTH, OT 00bEMa MOTrpyKEHHOM B JKUIKOCTb YaCTH TejJa U OT IUIOTHOCTH
KUIKOCTH.

HccnenoBanue moj pykoBOACTBOM II€arora 3aBUCUMOCTH Beca Tejla B BOJE OT
00BbEMa MOrpyKEHHOM B )KUIKOCTh YaCTH TeJa.

Pemrenne THMOBBIX pacdE€THBIX 3a1ad B 1—2 JEHCTBHS C OMOpPOI Ha alTOpUTM,
MpeIBapUTEILHOPA300paHHBII COBMECTHO C TIEIaroroM Ha MPUMEHEHUE 3aKOHa
Apxumena v ycinoBus IuiaBanus Tei. KoHCTpyupoBaHue Ipy MOMOIIHK MEAarora
apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U ONIPEAEIICHUEEE IPY30II0AbEMHOCTH.
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MOrPY>KEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH
BBITAJIKHBAIOIICH CHUIBI,
JEHCTBYIOLEH HA TEJIO B YKUJKOCTH,
OTMACCHI TeJa.

4. OnbITHI, JIEMOHCTPUPYIOLIUE
3aBHCHMOCTD BBITAIKHMBAIOIIECH CHIIBI,
JICUCTBYIOLIEH Ha TEIO B KUIKOCTH,
0T 00BbEMa MOTPYKEHHON BKUAKOCTH
YyacTH Tella ®W OT INIOTHOCTH

AKUIKOCTH.
5. KoncTtpyupoBanue apeomerpa Wi
KOHCTPYMPOBaHUE JOJIKH u

OIpelIeJIEHUE €€ TPY30II0AbEMHOCTH.

Pa3znen 5. Padora u MmouHocTh. JHeprus (5 v)

Pabora

H
MOIIHOCTD
(14)

Mexanundeckas padota. MoIHOCTh

HabGmronenue 3a sKkCiepuMEeHTATBHBIM OTIPEETICHIEM MEXaHWYECKON pabOThl CHITBI
TSKECTU MPU NAJACHUU TeJa U CHIIbl TPEHUS IPU PAaBHOMEPHOM NEPEMEIICHUH Tefa

10 FOpI/ISOHTaJ'II)HOI\/’I HOBerHOCTI/I.
HabGmronenue 3a nemoHCTpanueit pacuéra MOITHOCTH, pa3BUBAEMON MPH MOIBEME IO
JIECTHUIIE.

Pemienne TUMOBBIX Pacuy€THBIX 3a1ady B 1—2 neicTBUS C OMOpOM Ha alrOpPUTM,
IIPE/IBAPUTEIILHO
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pa3o0paHHBI COBMECTHO C MEAAroroM Ha pacuéT MeXaHU4eCcKol padoThl U
MOIITHOCTH.

IIpocThie [IpocTeie MexaHH3MBI: pbluar, OOk, | HauanbHOe NMOHMMaHWE BBIMIPHINIA B CHUJIE MPOCTHIX MEXaHM3MOB Ha MpHUMEpe
MexaHH3MBI (3 | yoxonmas IJIOCKOCTb. IIpasuno | peryara, IOJBUKHOTO U HEMOABHKHOTO OJIOKOB, HAKIIOHHOM IJIOCKOCTH.
l{) pasHosecus pbluaza. HpuMeHeHue HccnegoBanne COBMECTHO C II€AaroroM YCJIOBUA paBHOBECHUA pbIyara.
npasuna pasnosecus puiuaea k Guoky. | OOHAPYKCHHE IOJ PYKOBOJCTBOM I€Jarora ¢ ONOPOH Ha IMAAKTHYCCKHH Marepuai
«3onomoe npasunoy mexanuxu. KIIJI | CBOMCTB MPOCTBIX MEXAHM3MOB B Pa3JIMYHbIX MHCTPYMCHTAX W IPHUCIIOCOOICHUSIX,
TIPOCTBIX MEXaHH3MOB. IIpoctsie | HCIOIB3YEMbIX B ObITY M TEXHHUKE, @ TAKXKE B XKUBbIX opranuzmax (MC — Guonorus).
MEXaHHU3MBI B OBITY H TEXHHUKE. HaGmronenne 3a SKCIIEpUMEHTANBHBIM JI0KA3aTeIbCTBOM paBEHCTBA PaldOT mpu
Jlemoncmpayuu MIPUMEHEHUU MPOCTHIX MEXAHU3MOB.
1. ITpumMepsI TPOCTHIX MEXAHU3MOB. Onpenenenue o pykooacTBoM neaarora KITJ[ Hak10HHOM MI0CKOCTH.
@Dponmanvusle 1adbopamopHble Pemenne THMNOBBIX pacy€THBIX 3a7a4y B 1—2 NEWCTBUSA C OMOPOM Ha aarOpuUTM,
padomsl uonvimol MIPEIBAPUTENILHO pa300paHHbIl COBMECTHO C IIEJaroroM Ha IMPUMEHEHHE INpaBuia
1.Onpedenenue pabomsl cuivl mpenusi | paBHOBeCcHs pbpluara u Ha pacu€t KIIJI.
NPUPABHOMEPHOM OBUNCEHUU MeNd NO
20pU30HMANLHOU NOBEPXHOCHIU.
2. Uccnedosanue ycnoeuti pagHogecus
puluaza.
3. Uzmepenue K1 HAKJIOHHOU
niocKkocmu (aneKkmponHas
0eMoHCmpayus).
Mexannueck Mexanunueckas sHeprus. | Habmonenue 3a SKCepUMEHTAIbHBIM ONPEACIEHUEM U3MEHEHHs] KHHETUYECKON U
asidHeprus Kunemuueckas u nomenyualbHas | TOTEHLINAIbHONIHEPI U TeNa MPHU €ro CKaThIBAHUU 10 HAKJIOHHOM IJIOCKOCTH.
()] onepeus. Ilpespawenue oonoco euda | DopMynupoBaHHE COBMECTHO C MEAAaroroM Ha OCHOBE MCCIIEOBAHUS 3aKOHA

MexaHu4eckou sHepeuu 6 opy2ou. 3aKoH
COXPaHEHHUsI YHEPTUHU B MEXAHUKE.
®poHTaNbHBIE  JIA0OPATOPHBIE
padoThI MONBITHI.
1. MU3zyueHue 3akoHa COXpaHEHHS
MEXaHUYECKON JHEpPruu

(371eKTpOHHAs AEMOHCTpAIIUs).

COXPaHEHUSMEXaHUUYECKOIN SHEPTUH.
[IpencraBieHue mpy MOMOIIM Me1arora rpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHUs
JHEPIUH.

Perienne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 JeHCTBHS C ONMOPOIl Ha aNropuTM,
IIPEBAPUTEIILHOPA300PaHHBIN COBMECTHO € IIEIar0OrOM € UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHHUsI SHEPTUH.
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8 KJIACC (34u)

TemaTuueck OcHOBHBbIE BU/IbI 1€ATEJIbHOCTH
. OcHOBHOe coep:KaHue ABL /L
Ui 010K, y4yauuxcs (Ha ypoBHe
TeMbI YueOHBIX J1eiiCTBHI)
Pa3nen 6. TensioBsble siBiieHus (15 1)

Crtpoenu OcHosHbie nonodicenuss moaexyisapuo- | HabmrogeHue W WMHTEpOpeTanmus  COBMECTHO C  IIEJaroromM  OIBITOB,
eu KUHEemu4ecKou meopuu cmpoenusi | CBUACTEIbCTBYIOIIMX 00 aTOMHO- MOJEKYJSIPHOM CTPOEHHUU BEIIECTBA: OMBITHI C
CBOMCTBA sewecmea. Macca u pazmepvl amomos u | paCTBOPEHUEM Pa3TMYHBIX BEIIECTB B BOJIE.

BemecTBa (4 )

monekyn. Onvimbsl, noomeepicoaroujue
OCHOGHblE — NOJIONCEHUs.  MOeKVIAPHO-
KUHemuyecKou meopuu.

Moaenun  TBEPAOTO, KUIKOTO H
razoo0pa3HOro COCTOSIHUM  BEIIECTBA.
Kpucmannuueckue u amopguvie mena.
ObvscHenue c80lUCmE 2a308, HUOKOCMEl
U meEpobiXx mejl HA OCHOBE NOJIONCEHUL
MOJEKYNAPHO-KUHEMUYECKOLL meopuu.
CMauuBaHUE u KanuuispHble A61EHUSL.

Tennosoe pacuiupenue u cucamue.
Jemoncmpayuu?
1. Habmonenre 6poyHOBCKOTO
JBYKEHUS.

2. Habmonenue nudpdysun.
3. HaOmronenue aBiIeHnii cMaynBaHUsA

WKANWIISIPHBIX SBICHUM.
4. HaGnroieHre TeTUI0BOTO PaCIIUPEHUS
Tel.

5. U3MeHeHue naBieHHs rasa npu
W3MEHEHUN 00bhEMA U HAaTPEBAHUU
WJIY OXJIQXKJICHHH.

@ponmanvuvle 1a00pamopHle

padomul uonvimol.

Pemenne THMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBHS C OMOpPOW HAa alITOPHUTM,
IPEJBApUTENILHO Pa300paHHBI COBMECTHO C TEJaroroM I0 OLCHUBAHUIO
KOJINYECTBA AaTOMOB WJIU MOJIEKYJI B €IUHHIIE00bEMA BELIECTBA.

[IpencraBneHue mnpu MOMOLIM IeJarora OpOYHOBCKOIO JIBMKEHUS, SIBICHUS
mibdy3un M pazIuuMid MeXAY HMMHM Ha OCHOBE IIOJIOKEHUM MOJIEKYISpHO-
KMHETUYECKOM TEOPUU CTPOEHUS BEILECTBA.

OObsicHeHHE TpU NOMOIIM Iefarora ¢ OMNOpPOW Ha JIUIAKTUYECKHI Marepualn
OCHOBHBIX pa3JIMYUii B CTPOCHHHM TIa30B, JKUAKOCTEM M TBEPABIX TEI C
HCIIOJIb30BAHUEM IIOJIOKEHUN MOJIEKYJIIPHO- KUHETHYECKOM TEOpHH CTPOECHUS
BEILECTBA.

[IpoBenenue nox pykoOBOACTBOM IEAArora OIBITOB IO BBIPAIIMBAHUIO KPUCTAJIOB
[IOBApEHHOM COJIMWIN caxapa.

[IpoBeneHue COBMECTHO € MeNaroroM M OOBSCHEHUE U3 MPEJIOKEHHOTO MepeuHs
BBIBOJIOB  OIBITOB, JIEMOHCTPUPYIOUIMX KalWUISIPHBIE SIBIEHHUS U  SIBJICHHE
CMa4YMBaHUs.

OOBsicHEeHHE ¢ OMOpON HAa TEXHOJOTMYECKYIO0 KapTy IOJ| PYKOBOJCTBOM IieJarora
POJIN KalMJUIPHBIX SIBJIEHUH JJIs IOCTYIUIEHUSI BOJIbI B opranu3M pacrenuit (MC —
OHoIoTHS).

Habitoienne onbITOB 110 HAOIIOACHUIO TEIIJIOBOTO PACHIMPEHHUS Ia30B, JKUJIKOCTEH U
TBEPABIX Ten. OOBSCHEHUE C OTIOPOM Ha TEXHOJIOTUYECKYIO KapTy MOl PYKOBOJICTBOM
Ie/1arora COXpaHeHus: 00bEMATBEPBIX TEJI, TEKYUYECTH KHUJIKOCTH (B TOM UHUCIIE,
Pa3HHULBI B TEKYYECTH IS pa3HbIX XKHUAKOCTEN),JaBIECHU ras3a.

HabmtoneHue 3a npoBejeHUEM OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTb JaBJICHUS
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. OnBITEI IO OOHAPYXKEHUIO JTEUCTBUS
CIWJI MOJICKYJISIPHOTO  TPUTSDKCHUS
(WM S7IEKTpOHHAS AEMOHCTPAIINS).

. OnbITBI 10 BbIpalllUBaHHUIO
KPUCTAJUIOB TOBAapEHHOW COJNHM WA
caxapa.

. OnbITEl O HAOJIOJIEHUIO TEIIOBOTO
paclIupeHusl Tra3oB, KUAKOCTEH U
TBEPJIBIX TEIl.

. Onpenenenre naBICHHUS BO3AyXa B
OaJIJIOHE IIIPUIIA.

. OnBITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHUMOCTh JIaBJICHHSI BO3JyXa OT
ero o0béMa W HarpeBaHUs WU
OXJIQKICHUSI.

.Ilposepxa  cunomesvt  UHEUHOU
3a8ucumocmu  OJIUHbL  CMOJIOUKA
AHCUOKOCIIU 8  MEPMOMEMPULECKOT
mpyoke om
memnepamypeol.

BO3/lyXa OT €ro 00bEMa U HarpeBaHUsI WIIH OXJIKICHHS, U UX OOBSICHEHNE Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUEHUS.

AHanu3 @§pH TOMOILIM IeJarora ¢ ONOPOM Ha JHUJAKTHYECKUH Marepuall
MPAKTUYECKUX CUTYaLMH, CBA3aHHBIX CO CBOMCTBAMU T'a30B, )KUAKOCTEW U TBEPABIX
TeJ.
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TenyioBbIe
npouecceoi (11
)

Temnepatypa. Cssa3b memnepamypol co

CKOpOCMbIO ~ MENN08020  OBUNCEHUS.
yacmuy.

BuyTtpeHnsas ~ sHeprus. Cnocobwi
U3MeHeHUsl 8HYMpeHHel SHepaUuU:
menionepeoaya u cogepuieHue padomol.
Buowi menJionepeoaqu.
Menionpo8OOHOCHID, KOHBeKyUsl,
usnyyeHue.

KonnuectBo ~ TemioTHI.

VY nenbHast
TEIUIOEMKOCTh BEILIECTBA. 1enioobmer u
mennogoe  pagHogecue. Ypasnenue
Mmeni06020 banauca.

IInasnenue u omeepoesanue
KpUCmaniuieckux eewjecms. Y neabHas

TEeIUI0Ta IMJaBieHus. [lapoobpasosanue u

KOHOeHCayusl. HUcnapenue (MC).
Kumienme. VY nennHas TemnJjioTa
napooOpa3zoBaHMUs. 3asucumocmno
memnepamypbi KUneHus om

ammocgeprnozo Oasnenus. Brascrnocmo
6030yXa.

DHeprus TOIUIMBA. YJelbHas TeIioTa
CTOpaHHS.

Ipunyunei pabomoi Menjio8bix
osucamenet. KIIJ[ mennosozo osuzcamensi.
Tennogvle  Ogueamenu  u  3awuma
okpyacaroueti cpeovt (MC).

3axon coxpanenus u npespawjeHus

anepeuu 6 mennosgwlx npoyeccax (MC).
Jemoncmpayuu?

[IpaBuiia u3MepeHus TeMIeparypebl.
1. Buasl Tertonepenayu.

2. OxJnaxkJieHue Mpu COBEPIICHUN

OO6ocHoBaHME 1O MOArOTOBICHHOMY QJIOPUTMY COBMECTHO C IE€JaroroM IMpaBHl
U3MEpPEHUS TEMIIEPATYPBHI.

CpaBHeHUE pa3IMYHBIX CIIOCOOOB M3MEPEHUS U LIKaJl TEMIIEPaTypBhl.

HaGmtonenue 3a npoBejeHUEM OIBITOB, IEMOHCTPHPYIOLIUX U3MEHEHHE
BHYTPEHHEH SHEPTUM TeJla Bpe3ysibTaTe TEIUIoNepe1aun U paboThl BHEITHUX CHII.
HabmtoneHue 3a npoBejeHUEM ONBITOB, O0CYX/I€HUE IPAKTUYECKUX CUTYalUi,
JEMOHCTPUPYIOIINX Pa3IMYHbIE BUABI TEILIONEPEAAUN: TEMIONPOBOIHOCTD,
KOHBEKIHIO, U3ITyYCHHUE.

HccnenoBanue ¢ onopoi Ha TEXHOJOTUYECKYIO KapTy IOJ PYKOBOJICTBOM
nejiarora sIBJICHUATEINIOOOMEHa MPU CMEIIMBAaHUM XOJOJHON U ropsiueil BOAbI.
HabutoieHne ycTaHOBIIEHUS TEIJIOBOTO PAaBHOBECHSI MEX LY ropsyueii U XOJI0JHOU
BOJIOH.

Onpenenenye npy NOMOIIM Telarora KOJIM4ecTBa TEIJIOTHI, IOJIy4€HHOT0 BOJOW IIpU

TEIJI000MEHE CHArpeThIM METALTNYECKUM IIHJIMHIPOM.
Omnpenenenue o TabauIe yAeIbHON TeMI0EMKOCTH BEIIECTBA.

Pemenne TMNOBBIX pacy€THBIX 3a7a4y B 1—2 NEWCTBUSA C ONOPOM Ha aarOpUTM,
MIpeIBAPUTENILHO pa300paHHbIN COBMECTHO C I1€1arOrOM, CBSI3aHHBIX C BBIYMCIEHUEM
KOJINYECTBA TETJIOTHI U TEIIIOEMKOCTH TPH TEIJI000MEHE.

AHanu3 1npy MOMOIIH [eAarora CUTyalnii IpakTHYECKOTO UCII0JIb30BAHUSI TETIOBBIX
CBOMCTB BEIIECTB W MaTepHUajoB, HANpUMEpP B LEIAX DSHEProcOEepeKeHUs:

TCIIJIOU30JIA1IUA, 3Heproc6eperaI0111He KpbIIIU, TCPMOAKKYMYIIATOPHI U T. .
Ha6J’II-OI[eHI/Ie SIBIICHUI HCIIapCHHUA U KOHJACHCAIIUU.

Ha6J’II-OI[eHI/Ie 3a UCCIICAOBAHUEM IIpOoHCCCa UCITAPCHUS PA3JIMIHBIX JKUIKOCTEI.
OOBsCHEHHUE 10 AITOPUTMY COBMECTHO C nTeJarorom SIBIICHUH UCIIapCHUA U
KOHACHCAIIMH Ha OCHOBCATOMHO-MOJICKYJIIPHOTI'O YUCHUA.

Ha6J’IIO,I[CHI/IC 1 00BbICHEHHUE nmponecca KUIeHus, B TOM YHUCJIC 3aBUCUMOCTU
TEMIICPATYPbI KUIICHUA OT AaBJICHUA.

OHpC,Z[CJICHI/Ie Io T3.6J'II/II_IC OTHOCHUTEIbHON BIaXKHOCTH BO3-AyXa.

Ha6J'IIO,JIeHI/Ie mponecca miIaBJICHUA KPUCTATINIMYCCKOTO BEMIECCTBA, HAIIPUMED, JIbAa.
CpaBHCHI/Ie o IUIaHy IIpH NIOMOMIM II€aarora MnpoucCCOB IIJIABJICHUS

KPUCTAJUTMYECKUX TEJIW Pa3MATUCHHS TIPH HarpeBaHUU aMOP(HBIX TeJl.
Omnpenenenue 1Mo TabauIe yIeIbHON TETUIOTHI IJIABJICHUS JIha.

OObscHEHHE MO cXeMe Ioclie OOCYXACHUS C IEeJaroroM SBICHUN IUIABJICHUS U
KpucTtaJuim3allui Ha OCHOBC aTOMHO-MOJICKYJIAPHOTO YYCHU.
Pemienne TUMOBBIX pacy€THBIX 3a7a4y B 1—2 AEHCTBUS C OMOPOM Ha aJITrOPUTM,
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paboTHI.

3. HarpeBanue npu CcoBeplICHUU
pabOTHIBHEIIHUMH CHUIIAMHU.

4. CpaBHEHHUE TETUIOEMKOCTEH
pa3IMyYHBIX BEIIECTB.

5. HabmtoneHve KumeHus.

6. Habmonenue
[IOCTOSIHCTBA TEMITEPATYPHITIPU

IIABJICHHU.
7. Monenu TeIUIOBBIX IBUTATENICH.

®dponmansvrele 1abopamopHble

pabomot uonvimel.

1. Hab6monenue A3MEHEHUS
BHYTpEHHEH  OSHEprud  Tejla B
pe3y/bTare TeIuIonepeaadl upadoThl
BHEILHUX CHUIIL.

2.UccnenoBanue SIBJICHHS
TEII000OMEHa TpU  CMEIIMBAHHUH
XOJIOAHOW U TOpsiYe BOJBL.

3. Onpeoenenue Koruvecmea meniomol,

NOJYYeHHO20 80001 npu
mennoobmene c Hazpemvim
MEMANIUYECKUM YUTUHOPOM.

4. Onpeoenenue VOenvHoll

menioémKocmu8euecmaa.
5. UccnenoBanue mporecca HCrmapeHus.

6. Onpenenenue OTHOCHUTEITEHOM
BIIQ)KHOCTHBO3/1yXa.

7.0Onpedenenue yoerbHOU MeNni0mol
NasneHUAIbOA.

IPEJBApUTENILHO pa300paHHbIN COBMECTHO C IEJarOroM, CBS3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TEIUIOTBI B IIpOLEccax TeIulolepesay Ipu  IUIABICHUU U
KPUCTAJNIN3aLUH, UCIIAPEHUU U KOHJCHCALIHH.

AHanu3 npu MOMOIIM Iearora ¢ Onopod Ha AUJAKTUYECKUN MaTepuan CUTyalui
IIPAKTUYECKOr0 NMPUMEHEHHs SBJICHUM IUIABJICHUS U KPUCTAJUIM3ALMM, HAIIPUMeED,
IIOJIy4E€HUE CBEPXYHUCTBIX MAaTEPUAIIOB, COJIEBAs IPEIIKA U JP.

Ananu3 npu oMo negarora padoTsl U 00bSICHEHUE IPUHLIMIIA IeHCTBHS
TEIUIOBOTO JIBUraTellsd. BeruncieHne Koam4ecTBa TEIUIOThI, BBIAEISAIOMIErOCs IpU
CTOPAaHMHU PA3NUUHBIX BUuAOB Tommsa, HKIIJ[ neurarens.

OO0cyxaeHrne COBMECTHO C TMEAaroroM 3KOJIOTHYECKUX TMOCIEACTBUMN
HUCITOJIB30BaHUA HBHFaTCHCﬁBHYTpeHHGFO CropaHus, TCIJIOBBIX U
ruaposnexTpoctaiuit (MC — sKkonorus, Xumus).
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Paznen 7. DaekTpuyeckue 1 MarHuTHbIe sijieHus (19 )

DileKTpuyec
KHe3apsabl.
3apsikeHH
pleTesia U

170
B3aMMOJEHCT
Bue(44)

Onexmpuszayus men. JIBa pona
ANEKTPUYECKUX 3apsI0B.
B3anmonencTere 3apsyKeHHBIX TEIL.
3axon Kynowna (3asucumocmo cuivl
83AUMOOEUCMBUSL 3APAINCEHHBIX e Om
BENIUUUHBL3APAO08 U PACCMOSHUS MENHCOY
menamu,).

DIEeKTpUUYECKOE MOJIe.
Hanpsorcénnocmv snekmpuueckoeo noius.
Ipunyun cynepnosuyuusiekmpuieckux
nozeti (Ha KaYecCmMeeHHOM YPOBHE).
Hocumenu  snekmpuueckux

3aps008.
Onemenmapuulil d1eKMpuyecKull  3apso.

Cmpoenue amoma. IlpoBomHUKM U
JUBJIEKTPUKH. 3akoH COXpaHEHHUs
AIIEKTPUYECKOTO 3aps/ia.
Hemoncmpayuu

1. DnexTpu3auus Ted.

2. JIBa pona BIEKTPUUYECKUX
3aps0B  MB3aMMOJICHCTBHE
3apsKEHHBIX Tell.

3. YCTpoHCTBO U IElCTBUE
3EKTPOCKOIA.

4. DIIeKTpOoCTaTHYECKas MHIYKITHS.

5. 3aKOH COXPAaHEHUSI DIEKTPUUECKUX
3apsJIOB.

Dponmanvusvie 1adbopamopHvle

paoomul uonvimol.

1. OnbITH O HAOIIOICHUIO
ANEKTPU3ALNN TEIUHAYKIUEN U ITpU
CONMPUKOCHOBEHUH.

HaGuroienune 3a mpoBeJICHUEM OTIBITOB TI0 AJIEKTPU3AIUN TEN TIPH
COTNPUKOCHOBEHUH M MHAyKIKeH. HabmoneHnrne n oObsiICHEHHE ¢ OMOPOi Ha
JAJTAKTUYECKUN MaTepuall B3aUMOAECHCTBUS OJTHOUMEHHOU Pa3HOMMEHHO

3apsAXKCHHBIX TCII.
OOBscHEHHE IIpHU IMOMOILIMY II€garora NpuHIMUIIa HeﬁCTBHH QJICKTPOCKOIIA.

OOBsICHEHHE COBMECTHO C negaroromM SIBIICHUI QJICKTpHU3alluU IIPpHU
COIIPUKOCHOBCHHU TCJI HHHHYKHHeﬁ C HCIIOJIb30BAaHMEM 3HAHUM O HOCUTEIAX
QJICKTPHUYCCKUX 3apsa/10B B BCUICCTBC.

Pacro3naBanne U OOBSICHEHHE IO CXEME COBMECTHO C MearoroM SIBICHUM
OJICKTpHU3allK B ITOBCEAHECBHOM KH3HU.

Ha6J’IIOI[eHI/Ie 1 00BsICHEHHE C OHOpOﬁ Ha TCXHOJIOTMYCCKYIO KapTy OIIbITOB,
HUINTIOCTPUPYIOIIHX 3aKOHCOXPAaHCHHA SJICKTPUYCCKOT'O 3apsja.

Ha6J’IIOI[eHI/Ie OIIBITOB IO MOACIUPOBAHHUIO CUJIOBBIX JIMHAM QJICKTPHUYCCKOI'O ITOJIA.
HccnegoBanme moj PYKOBOJACTBOM IICcaarora JIeHCTBHS QJICKTPHUYCCKOI'O IIOJIA Ha
MNPOBOAHUKHU HUAUBJICKTPUKU
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IMocTossHHBI
17|
JIEKTPUYECK

uiiTok (11 4)

DNEeKTPUUYECKUI TOK. Yenosus
CYUeCcmeo8anus 21eKmpuiecKo20 moxd.
NcTouHnkr MOCTOSSHHOTO TOKA. JleicTBus

AIEKTPUUYECKOTO TOKa (TemyoBoe,
XAMHUYECKOE, MarHuTHOE).
Onexkmpuveckuii. MoK 6 HCUOKOCMAX U
2asax.

PaGorta u MOIITHOCTH 3JICKTPHYCCKOI'O

TOKa. 3akon Jorcoyna—/lenya.
Onexmpuueckue yenu u nompebumenu
NeKMpPU4ecKol  dHepeuu 6  Ovimy.
Onektpuueckas 1enb. Cuwia  Toka.
DneKTpuueckoe HalpspKEeHUe.

ComnpoTHBICHUE TPOBOJIHUKA. YOenbHoe
conpomuenenue eewecmsea. 3akoH Owma
Ut ygactka 1enu. [lociaenoBatenbHoe u
napajuIeIbHOES COeUHEHHE

HPOBOTHUKOB. Kopomkoe 3amvlkaHue.
Jemoncmpayuu?
1. TIpOBOJHUKY U UAIICKTPHUKH.

2. MogenupoBaHHe CHIIOBBIX

HHHHﬁSHGKTpH‘IGCKOFO I1OJIA.
3. ICTOYHHUKH ITOCTOSIHHOI'O TOKA.

4. JIeNCTBUA DIEKTPUYECKOTO TOKA.
5. DNEKTPUYECKUN TOK B KHUIKOCTH.
. "'a30BbIl pa3ps.

6
7. I3MepeHne Cuibl TOKa aMIIEPMETPOM.
8

. I3MepeHne 37eKTpUIecKoro
HaIPSHKEHUS BOJIBTMETPOM.

9. PeoctaTt 1 Mara3uH COIPOTHUBIICHUM.

@ponmanvusle 1adopamopHbie
padombol uonvimbol.
JMccnenoBanue 1elCcTBUSA dJIEKTPUYECKOTO

I10JI1 HAITPOBOJAHUKY U JUDJIEKTPUKH.
.COopka 1 mpoBepka padOThI

Habnronenne pa3nuuHbIX BUAOB ACUCTBUS SJIEKTPUIECKOTO TOKA U OOHApYKEHHE
COBMECTHO CIIEIaroroM 3TUX BUJOB JE€HCTBUS B TIOBCEHEBHOM KU3HU.

COopka 110 cxeme U UCIBITaHUE M0 KOHTPOJIEM II€Jarora 3JIeKTpUIECKON Lenu
MOCTOSIHHOTO TOKa. Habmroaenue 3a ieMoHcTpaled u3MepeHus CUITbl TOKa
aMIIEPMETPOM.

Habumoienue 3a 1eMoHcTpalueil n3MepeHus 3JeKTPUUECKOT0 HAMPSKEHUS
BOJIBTMETPOM.

[IpoBenenue U OOBSICHEHHE MPH MOMOUIM YUUTENSI OMBITOB, AEMOHCTPHUPYIOIIUX
3aBUCUMOCTD SJICKTPHUYCCKOT'O COITPOTHUBIICHUS ITPOBOJHUKA OT €TI0 AJIMHBI, IIJIOIIa AN
MONEPEYHOI0 CEYEHUsl U MaTepuana.

HaGmronenne 3a  geMoOHCTpamMedl HCClIeIOBaHUS 3aBUCHMOCTH CHJIBI  TOKa,
MPOTEKAIOIIET0 YEPEe3 PE3UCTOP, OT CONPOTUBICHUS PE3UCTOpPA M HANPSIKEHUS Ha
pe3ucrope.

bazoBble  mpencTtaBieHus O MpaBUIAX  CIIOKEHHS
IIOCJIEI0BATEIILHOM COCIMHEHHHU JIBYX PE3UCTOPOB.
ba3oBble npeacTaBieHns 0 paBuiax i CUIIbI TOKA TP MapajuIeIbHOM
coeuHEeHNH pesnctopoB. HabmoneHne neMoHCcTpanuy neaarora 0 CUTyausax
IIOCJIE0BATEIBHOTO U NApAJIEIbHOIO COEIMHEHUS IPOBOIHUKOB B JJOMAITHUX
OJICKTPHUYCCKUX CCTAX.

Pemenne TUMOBBIX pacdy€THBIX 3a7ad B 1—2 NEHCTBUSA C ONOpPOM Ha aJTOPUTM,
MIpeIBAPUTENILHO pa300paHHbIi COBMECTHO C MEAAroroM ¢ UCIOJIb30BaHUEM 3aKOHA
Owma u ¢popmyn pacuéra 3JIEKTPUIECKOTO CONPOTUBIICHHS MIPH MOCIEA0BATEILHOM U
napajieIbHOM CO€IMHEHUH MTPOBOJHHUKOB.

Omnpenenenue ¢ onopol Ha TEXHOJOTMYECKYIO KapTy MOJ pPyKOBOJCTBOM Ileiarora
PabOTHI ANEKTPUYECKOTO TOKA, IPOTEKAIOLIETO Yepe3 PE3UCTOP.

Omnpenenenue ¢ oopoi Ha TEXHOJOTUYECKYIO KapTy MO/ PyKOBOACTBOM Il€iarora
MOIITHOCTUDJICKTPUICCKOI'0 TOKa, BBI)IGHSIGMOﬁ Ha
pesucrope. Habmonenne 3a uccie1oBaHMEM 3aBUCUMOCTH CHIIBI TOKA Yepes
JIaMITOYKY OT HalpspKeHUs Ha Hel. OnpezesieHne ¢ 0nopod Ha TEXHOJIOTUYECKYIO
KapTy noJ pykoBojctBoM nenarora KI1/1 narpesarens. HaGmronenue 3a
HCCleI0OBaHUEM NpeoOpa3oBaHusl SHEPTUN IIPU MTOABEME Ipy3a dJIEKTPOABUTATEIIEM.
OOBsicHEeHHE TIOCIIE PACCYXACHUS C IIEaroroM U COCTaBJICHHUE IJIaHa-KOHCIIEKTa
yCTPOMCTBA UIIPUHIIMIIA AEUCTBUS JOMAIITHUX JIEKTPOHArpeBaTebHbIX TPUOOPOB.
OOBsicHeHHE TIOCIIE PACCYXKACHUS C MEaroroM U COCTaBJICHHUE TIaHA-KOHCIIEKTa

HalpsoKeHUH  TIpu
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NMEKTPUYECKON LIETTUIIOCTOSTHHOTO
TOKa.
M3mepenue u perylnpoBaHue CHUIIbI TOKA.
. I3MepeHne u perynupoBaHue

HaTIPSDKCHHUS.

Hccnedosanue 3agucumocmu cuivl moka,
uoywezo  uepez  pesucmop,  om
conpomuenenus pesucmopa u
HANpsidICeHUs.

.Onvimet, demoncmpupyioujue
3a6UCUMOCTb NEKMPUYECKO20

conpomuenenus npoeoOHUKA Om €20
ONIUHbL, NIOWAOU NONEPEUHO20 CeHeHUs

u mamepuana.

Alposepka npasuna CNodICeHUs
HAanpsAXCeHull npu nocieo008ameibHOM
COeOUHeHUU 08YXPe3UCMOPO8.

dlposepka npasuna 0nsi cunvl moxa npu
napaiienbHom coeouHeHuu
DPe3Ucmopos.

.Omnpenenenne pabOThl SIEKTPHUECKOTO
TOKa, WAYIIETO 4Yepe3  PEe3UucTop.

Onpenenenue MOIIHOCTHU
ANEKTPUYECKOTO TOKA, BBIJICISIEMON Ha
pesucrope.

0. UccnenqoBanve 3aBUCUMOCTH  CHJIBI
TOKa, HWIYLIEr0 4Yepe3 JIAMIOYKY, OT

HaIlpsDKEHUS Ha HEel.
1. Onpeoenenue KIIJ] nacpeeamens.

IIPUYMH KOPOTKOrO3aMbIKaHUS U IPUHILIMIIA JEHCTBUS INIABKUX IIPEIOXPAHUTEIEH.
Pemenne THUMOBBIX pacdE€THBIX 3a1ad B 1—2 JEHCTBHS C ONMOpPOI Ha aNropuTM,

[IPEJBAPUTEIILHOPA300PaHHBIN COBMECTHO € IIEIar0OrOM € UCIOJIb30BAHUEM 3aKOHA
Jxoyns—IJlenua.

HabntoneHne BO3HUKHOBEHHUS JIEKTPUUYECKOIO TOKA B KHJIKOCTH.
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MarsuTHbI
e ABJICHUSA
(4 )

ITocTossHHBIC MaruuThl. B3anmoaeicTeue
IIOCTOSIHHBIX MAarHUTOB. Macnumnoe
noe.

Maenummuoe none 3emnu u e2o 3nauenue
ons ocusznu Ha 3emne. Onovim Opcmeoa.
Maecnumnoenone sn1ekmpuyecko2o moxa.
Ilpumenernue snekmpomacHumos 6
mexnuke. [leticmeue MazHuUmMHO20 NoJis
HA NPOBOOHUK C MOKOM.
dnexkmpoosueamenb NOCMOSHHO20
moxa. Ucnonvzosanue
a7leKmpooguecamerieli 8 MmexHUUecKux

YCMpoUcmeax u Ha mpaLcnopme.
Hemoncmpayuu?
1. B3anMoielicTBHE ITIOCTOSHHBIX
MAar"HuToB.

2. MonenupoBanue
HEBO3MOXHOCTHU PA3AETICHUS
MOJIIOCOB MarHuTa.

3. MoaenupoBaHre MarHUTHBIX
MOJICUTOCTOSIHHBIX MAarHUTOB.

4. OmeIT Dpcrena.

5. MarHuTHOE 1OJIE TOKA.
DNeKTpOMarHur.

6. /lelicTBrEe MarHUTHOTO TOJIS Ha

MPOBOJHUK CTOKOM.
7. DJIEKTPOIBUTATENH TOCTOSIHHOTO
TOKA.

@ponmansHsle 1adOpamopHsle
padomol uonvimal.

.I/ICCJ'IC,Z[OBaHI/IC Mar"guTHOI'O
BSaHMOHeﬁCTBHﬂ IIOCTOSIHHBIX
MAar"HuToOB.

.I/I3yquHe MAarguTHOI'O IIOJISA IMOCTOSAHHBIX
MAariuToB IIpU HX 06’b€III/IHCHI/II/I )4

HccnenoBanue no pyKoBOJICTBOM I€Jarora MarHUTHOTO B3aMMOJIEHCTBHS
IMOCTOSIHHBIX MAarHUTOB. M3yueHue ¢ Onopoi Ha TEXHOJOTHYECKYIO KapTy MO/
PYKOBOJCTBOM M€AArora MarHUTHOIO MOJSMOCTOSHHBIX MarHUTOB IIPU UX
O00BEIMHEHUH U PA3/ICIICHHH.

Haburoienue 3a mpoBeieHHEM OIBITOB 0 BU3yaJIU3alliu OIS TOCTOSHHBIX
MarHuToB. MI3yueHue o pyKoBOACTBOM I€Iarora siBJICHUS

HaMarHW4YMBaHUs BEIIECTBA.

HccenenoBanue COBMECTHO € IIE1aroroM JAEUCTBUS AIEKTPUYECKOTO TOKA Ha
MarHuTHYIO cTpenky. HaOmrogenue 3a mpoBeeHUEM OIBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTb CHJIbl B3aMMOJECHCTBUAKATYIIKH C TOKOM M MAarHUTa OT CHJIbI U
HaIlpaBJICHUsI TOKA B KaTyLIKE.

AHanu3 npu MOMOIIM NENarora CUTyaluuid MPakKTUYECKOrO0 MPUMEHEHUS
ANEKTPOMArHUTOB (BOBITOBBIX TEXHUUYECKUX YCTPONCTBAX, MPOMBIIIICHHOCTH,
MEUIIUHE).

N3yuenue ¢ onopoil Ha TEXHOJIOTMUYECKYIO KapTy MOJI pyKOBOACTBOM I1€/1arora
JIEWCTBUSA MAarHUTHOTOTIOJISI HA TPOBOJHUK C TOKOM.

N3yuenue ¢ onopoit Ha TUAAKTUUYECKUM MaTEpPHal IEUCTBUS
anektpoasuraresns. Iamepenune coBMecTtHO ¢ niegarorom KITJ]
3JIEKTPOJBUTATENILHON YCTAHOBKH.

ba3oBbie npencTaBiaeHus O pa3IMYHBIX MPUMEHEHUSIX JIEKTPOABUTATEIEH
(TpaHcnopT, OBITOBBIC yCTPOMCTBA U AP.).
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pasacCiICHUN.

MccnenoBanue neiicTBus

AJIEKTPHUYECKOTO TOKA HAMAarHUTHYIO
CTPEIIKY.

.OIBITHI, IEMOHCTPUPYIOIIHE

3aBUCUMOCTD CHJIBIB33HMOI[CI7[CTBHSI
KaTylIK1 ¢ TOKOM U MariuTa OT CHUJIbI
TOKa 1 HaAIIpaBJICHUA TOKA B KAaTYIIKE.

.HSy‘leHI/IC JIEUCTBUS MATrHUTHOI'O MOJS Ha

IIPOBOAHHK C TOKOM.

Koncmpyuposanue u uzyuenue pabomol

3]l€Kmp0061/lZCZm€]lﬂ.

M3mepenue KIIJ[ anextpoaBurareibHOM

YCTaHOBKH.

duekTpomar
HUTHAas
unaykuus (4
)

Onvimovl @apaoes. HAsnenue
JleKmpomacHumuou uHoykyuu. Ilpasuno
Jlenya. Inexkmpoecenepamop. Cnocobwi
NOJYYEHUAINIeKMPUUECKOU IHEPSUL.
DIEeKTPOCTAHIIMY HaBO30OHOBIISIEMBIX
HMCTOYHHMKAX YHEPTHUH.
Jemoncmpayuu?
1. UcciemoBaHue sBiIeHUS
3JEKTPOMArHUTHOM UHAYKIIUH.
2. OnbiTel @apanes.
3. 3aBUCHUMOCTb HalpaBJICHUS
MHIYKIIMOHHOTOTOKA OT YCIIOBUI

€ro BO3HUKHOBEHHUS.
4. DNEKTPOTreHepaTop NOCTOSHHOTO
TOKa.

DponmanvHsle 1ab6opamopnvie

padomul uonvimel.

1. OnsITEl MO KCCAEAOBAHUIO SIBICHUS
AJIEKTPOMArHUTHOM WHIYKIWU:
UCCJIEJOBAHUE U3MEHEHU N 3HAYCHUS U
HalpaBJCHUsl MHIYKIIMOHHOTO TOKA.

HpOBeI[eHI/Ie COBMCCTHO C II€JaroromM OIIBITOB I10 MCCICAOBAHUIO SBJICHUA
SHGKTpOMaFHI/ITHOfII/IH}IyKIII/IHI HUCCICIOBAaHUC W3MCHECHHI 3HAUYCHUS U HaIpaBJICHUA
HWHAYKIIMOHHOI'O TOKa
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9 KJIACC (34 )

TemaTn4eck OcHOBHOe cojiep:KaHue OcHOBHbBIE BU/IbI 1eTEJILHOCTH
Ui 010K, yyaunuxcsi(Ha ypoBHe
TeMa Y4eOHBIX J1eliCTBHII)
Pa3nen 8. Mexannueckue siBjaeHusi (16 1)
Mexanuuec Mexanuueckoe JBUKEHHE. | AHAJIU3 C MOMOIIBIO MeJjarora U 00Cy X AeHNe Pa3InYHbIX IPUMEPOB MEXAHUYECKOTO
Koe MarepuansHas TOYKA. Cucrema | nBmxenus. O0Cyx1eHUEe COBMECTHO C MEAaroroM IpaHull IPUMEHUMOCTH MOIEIH
JABUKEHHE orcyéra. OTHOCUTENBLHOCTD | «MaTepuaIbHas TOUKa.
U CIOCOOBI MEXaHUYECKOTO nBwKeHus. | Omucanue mocie 00CyKACHUS ¢ MeAaroroM MEXaHu4eCKOTO ABIKEHHS Pa3IHIHBIMU
ero PaBHOMEpHOE npsIMOJIMHEIHOE | crioco0amu(ypaBHEeHUe, TabauIa, rpaduk).
onucanus (6 | JBIKEHUE. Hepasnomeproe | Anamu3 o pyKOBOJCTBOM nejarora  KMU3HEHHBIX CHTYAIlHi, B
q) npamonunelnoe osudxcenue. CpeaHss u KOTOPBIX MPOSIBIISIETCSIOTHOCUTEIBHOCTh MEXaHUYECKOTO
M2HOBEHHASI ~ CKOpOCMb  mend  npu | TBUKEHUS.
HEPABHOMEPHOM OBUNCEHUIL. Habmroienne MexaHu4ecKoro JBUKEHHSI Tela OTHOCUTENIBHO Pa3HbIX TENl OTCYETA.
YcKopeHue. CpaBHeHue MyTel 1 TPAeKTOPUIA IBHXKEHUS C OMTOPOM Ha TEXHOJIOTMYECKYIO KapTy MO
Pasnoyckopen | PYKOBOJICTBOMIICArora OHOTO U TOTO XK€ TeJla OTHOCUTEIBHO PA3HBIX TeJl OTCUETA.
Hoe npamonunetinoe Oguoicenue. | AHaIIU3 ¢ TIOMONIbIO Tenarora TekcTa [amumes o0 OTHOCHTENBHOCTU JIBUKCHHS,
Cpoboanoe nagenue. Onvimot I anunes. | BPIIOTHEHHE 33JJaHUMIIO TEKCTY (CMBICIOBOE YTEHUE).
Pagnomeproe O8uUICCHILE no | Ilpocteiine BeraucaeHUs 0 00pa3Ily CpeaHEeHl CKOPOCTH CKOJBXEHHS Opycka Win
okpyorcnocmu.  Tlepuod u  uwacmoma | ABHKCHHUS MAPUKAIIO HAKIOHHOM [IOCKOCTH.
obpawenus.  Jluneinas u  yenosas | AHAIH3 M OOCYXICHHE C ONMOPOH HA TEXHONOTMYCCKYIO KapTy MOX PYKOBOACTBOM
ckopocmu. Llenmpocmpemumenshoe | €AArora Cioco60s NPUOIMKEHHOTO ONPEEICHHS. MTHOBEHHON CKOPOCTH.
yckopeHue. Omnpenenenue nocie pacCyXJIeHHs ¢ MeAaroroM Mo cxeMe CKOpOCTH PAaBHOMEPHOIO
Jlemoncmpayuu JIBUKEHUS (IIIApUKaB KUIKOCTH, MOJICTH dJEKTPHUECKOTO aBTOMOOWIIS U T. II.).
1. Habmonenne MexaHudeckoro | OmnpezeneHne COBMECTHO C TEaroroM MmyTH, MPOHACHHOTO 3a TaHHBIH MMPOMEXKYTOK
JIBUKCHHSI Tella  OTHOCUTENIBHO | BpEMEHU, HCKOPOCTH Tefa Mo TpaduKy 3aBUCUMOCTH MTyTH PAaBHOMEPHOTO JIBUKCHHUS

Pa3HBIX TEII OTCUETA.

2. CpaBHEeHME IIyT€d M TPaeKTOPHUH
JBAKEHHUS OJTHOTO M TOTO K€ Tena
OTHOCHUTEIILHO Pa3HBIX TEJI OTCYETA.

3. I3MepeHne CKOpOCTH U YCKOpPEHUs
MIPSMOJIMHEMHOTO 1B KCHUSL.

4. UccnenoBanue

IIPU3HAKOB PAaBHOYCKOPCHHOI'O

OT BPEMEHU.

HauanpHbie mpencTaBieHHe O MNPUHIUNAX ACHCTBHS NPUOOPOB, U3MEPSIOIINX
CKOPOCTH (CITUIOMETPOB).

[Tpocreiimue BbUUCICHHS MO O0pas3ily MyTH U CKOPOCTU TPH PaBHOYCKOPEHHOM
NPSIMOJIMHEIHOM JIBUKCHUU TeJIa.

OmnpeneneHre COBMECTHO C TEAaroroM MPONACHHOTO MYyTH W YCKOPEHUS JBYKCHUS
Tena 1O TpapuKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOIUHEHHOTO

JABVKCHUSA TCJIa OT BPDECMCHH.
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JIBHOKEHUS.

5. HaOmionenue MABMOKEHHMS Tella 110
OKPY>XKHOCTH.

6. HaOmonenue MEXaHUYECKUX
SIBJICHUH, TPOUCXOIAIINX B CHCTEME
oTcuéTa
«Tenexka» npu e€ paBHOMEPHOM H
YCKOPEHHOM JBHOKEHUH
OTHOCHUTEJILHO KaOuHeTa (PU3UKH.

®DponmanvHole Jlabopamopmuvle

padomsl uonvimol.

1. Koncmpyuposanue mpaxma 07s
paseona u OanbHele20

PABHOMEPHO20 OBUICEHUS WAPUKA
UTU MENeHCKU.

2. Onpenenenue cpegHed CKOPOCTH
CKOJIbJKEHUSI OpyCKa WM JBUKEHUS
IapvKa Mo HaKJIOHHOW MJIOCKOCTH.

3. Onpenenenne yCKOpeHMs Tena MpH
PaBHOYCKOPEHHOM JIBM)KEHUU 10

HAaKJIOHHOM IIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTU IYTH
OT BPEMEHHU TIPH PABHOYCKOPEHHOM
JBUKCHUN 03 HAYaIbHON CKOPOCTH.

5. Ilposepka ecunomesvl. eciu npu
PABHOYCKOPEHHOM — O8UdCEHUU 0e3
HA4ANbHOU cKopocmu nymu
OMHOCAMCA KAK PO HeYEMHbBIX
yycen, mMocoOoOmeemcmsyrouue
NPOMENCYMKUBPEMEHU OOUHAKOBBL.

OnpezneneHue ¢ IMOMOUIbIO II€larora YCKOpPEHHsI Tejda IpU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIIIOCKOCTH.

M3mepeHue 1o cxeme IOCIE PACCYKACHUSA C IeJaroroM Iepuoja M YacTOThI
oOpallieHus Tesa M0 OKPY>KHOCTH.

OnpezneneHue HaXOXICHUS O] PYKOBOJCTBOM II€larora CKOpOCTH PABHOMEPHOIO
JBWDKEHUS TEJATo OKPY>KHOCTH.

Pemenne TUNOBBIX pacy€THBIX 3aAay B 1—2 neilcTBUA € ONOpPON Ha aaropuTM,
NpeBapuUTEeIbHO  Pa300paHHBIE COBMECTHO C TMEJIAaroroM Ha  ONpeAeiieHHe
KHHEMaTUYECKHX XapaKTEPUCTUK MEXaHUYECKOTO JBM)KEHUS Pa3JIMUHBIX BUJIOB.
PacnosnaBanue u npuOimkEHHOE OMMCAHME IO OO0pas3ly Iociie O0CYXIEHUs ¢
[I€1ar0roM pa3jiMyYHbIX BUJA0B MEXAHHUUYECKOTO JBM)KEHUS B IPUPOJAE U TEXHHUKE (Ha
nmpumMepax CBO6OI[HO nmagaromux TEJa, ABUXKCHHA KHBOTHBIX, HeOECHBIX TCII,
TPAHCHOPTHBIX CPEACTB U JIp.).

B3aumopeiicT
BueTes (64)

IlepBeii 3axkoH HerooToHa. Bropoit
3akoH Hptorona.  Tperumit  3akoH
Herorona. /lpunyuncynepnosuyuu cu..

Cuna ynpyzocmu. 3axon I'yka. Cuna

Ha6J'IIOIICHI/IC u O6CY)K,Z[CHI/IC COBMCCTHO C II€aaroromM OnbITOB € ABMKCHUCM TCJIa IIPU
YMCHBIICHUHU BJIMAHUA JPYTrUX TEII, NPCIATCTBYIOIHNX ABUKCHHIO.

Ananmns 1mo cxeMe Ioclie pacCyxaCHusd € ncaaroroM TEKCTa T'anmunes ¢ onucanuem
MBICJICHHOI'O 3KCIICPUMCHTA, O6OCHOBBIB3.IOIJ.[€I‘O 3dKOH HWHCPUHWH; BbIIIOJIHCHUC
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MpeHusi: Cula mpeHUusi CKOIbICEHUS,
cuna mpeHusi noxos, opyeue 6uobl

MpPeHUs.
Cunia TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. YCKOpEHHE CBOOOIHOIO

najeHus. Jleuswcenue naamem GOKpye
Connya (MC). Ilepsas rocmuueckas
ckopocmu. Hesecomocmo u nepecpy3u.

PaBHOBecue MaTepuaabHOW TOYKH.
Abconomno meépooe meno. Pasnosecue
meépooeo mena ¢ 3aKPEeniéHHOU 0Cbio

sepawenusi. MomeHT cunbl. [{enmp
MsdHCeCmu.
Hemoncmpayuu

1. 3aBUCUMOCTb YCKOPEHUS Tela OT
MacchITela U IEUCTBYIOLIEH Ha
HEro CUJIBIL.

2. HaGmronenue paBeHCTBA CHI
IIPUB3aUMOJICHCTBUY TEI.

3. I3meHeHue Beca Tena npu
YCKOPEHHOM IBHXKEHHH.

®poHTANbHBIE JIA00PATOPHBIE
PadoThI MONBITHI.

1. UccnegoBanue 3aBUCUMOCTH CHJIBI

TPCHUMA CKOJIBXCHU L oT CHJIbI
HOPMAaJIbHOT'O IABJICHUS.
2. Onpenenenue kod(pdurmenrta

TPCHUA CKOJILXXCHUS.

3. Onpenenenue KECTKOCTU MPYKUHBI.

3aJJaHUH 10 TEKCTY (CMBICIIOBOE UTEHUE).

OO6cyxaeHne mOoJ PYKOBOACTBOM II€[jarora BO3MOXXHOCTH BBINOJHEHHUS 3aKOHA
WHEPLUU B PA3IMYHBIX CUCTEMAaX OTCUETA.

HaGnronenne u 0OCYXIEHHE COBMECTHO C IEAaroroM MEXaHWYECKHX SBIICHUH,
MPOUCXOIAIUX BeucTeMe oTcuéra «Tenexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM

JBUKCHUH OTHOCUTEIILHO KaOMHEeTa (hU3HKH.
JleicTBUS C BEKTOpaMU CHWJI: BBIIIOJHEHHE 3aJaHUK MO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmroienue 3a mpoBeEHUEM OIBITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUIIOKEHHON K HEMY CHJIBI M MacChl TEJIA.

AHanu3 1 OOBSICHEHHE C OMOPOH Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM
Iefiarora siBJICHUH ¢ UCIOJIb30BaHNEM BTOPOro 3akoHa HproToHa.

Pemenne THUMOBBIX pacy€THBIX 3amady B 1—2 neicTBHA ¢ OMOpOW Ha auropuTM,
IpeBapUTEbHO pa300paHHbIM COBMECTHO € MEJaroroM C MCIOJIb30BAHUEM BTOPOIO
3akoHa Hpl0TOHA U IpaBuIIa CIOXKEHUS CUJL.

OnpeneneHre COBMECTHO C IIEAATOTOM JKECTKOCTH NPYKUHBI.

AHanu3 cuTyaluii ¢ Omopod Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOACTBOM
nefarora, B KOTOPbIX HaOJIOAalOTCs ynmpyrue negopMmanuu, U UX OOBSICHEHHE C
WCIIOJIb30BaHHEM 3aKoHa [ 'yka.

Pemenne THUMOBBIX pacy€THBIX 3ahay B 1—2 neilcTBHA ¢ OMOpOW Ha aaropuTM,
MpeBAPUTENIHO pa300paHHbI COBMECTHO C MEIaroroM C MCIHOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue mpu MOMOIIM Iearora 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpMalibHOTO AaBNeHHsI. CoBMeCTHOE 00CYKA€HUE Pe3yabTaTOB UCCIEeI0OBAHNUS.
Omnpenenenue moJl KOHTPOJIEM Ie1arora ¢ OOpoi Ha KOHCIIEKT KoadduimeHTa
TpPEeHMsI CKOJIbKeHHU. [3MepeHne ¢ moMoIibio nearora CUiIbl TPEHUSI ITOKOSI.
Pemenne TUMOBBIX pacu€THBIX 3a7ay B 1—2 neilcTBUSA ¢ OMOpOH Ha aaropuTM,
MpeIBapUTENIbHO PA300paHHBI COBMECTHO C ME€IarOroM C HCIOIb30BaHUEM (POPMYJIBI
JUISL CUJIBI TPEHUS CKOJIBKEHUSA. AHAJIN3 10 CXEME II0CJIE PacCyXACHUs Ierarora o
JIBUKEHUH TeJNl TOJBKO TMOJ JAeWCTBUEM CUJIbI TshKecTU. OObsICHEHHE MO/
PYKOBOJICTBOM TI€JIarora He3aBUCUMOCTH YCKOPEHUS! CBOOOAHOTO MaJIeHUsI OT MacChl
Tena.

O1neHKa COBMECTHO C NEJAroroM BEJIWYMHBI CHIIbI TSATOTEHUS, AEUCTBYIOLIEH MEXIY
JIBYMSI TeJIaMH (IJITpa3HbIX Macce).

AHaiM3 C OmOpoil Ha JUAAKTUYECKUH Marepuan ABIKEHHs HEOECHBIX Tes TOA
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JNEHCTBHEM CUJIBI TSATOTEHHS (C KCIONb30BAHHEM JOMOJIHUTEIbHBIX HMCTOYHHUKOB
UHpOpPMALINN).

Pemenne TUMOBBIX pacy€THBIX 3amad B 1—2 NEHCTBHS C OMOPOM Ha aJITOPUTM,
IpeBapUTEIbHO Pa300paHHBI COBMECTHO C MEJAroroM C HMCIOJIb30BAaHHEM 3aKOHA
BCEMUPHOI'0 TATOTEHUS U POPMYJIBI IS pacUETa CUITBI TAKECTH.

HabGnronenue u o0cykaeHne ¢ IOMOUIBIO TIEJarora OMbITOB 0 U3MEHEHHUIO Beca Teja

IIprU YCKOPEHHOM IBMXKCHUU.
Anamus ¢ IIOMOLIBIO II€Jarora YCHOBI/Iﬁ BO3HHUKHOBCHHUA HEBECOMOCTH U IEPETPY3KU.

Pemenne TUMOBBIX pacy€THBIX 3afad B 1—2 NeiCTBUSA € OMOPOH Ha aaropuTM,
IIpeIBapUTEILHOPA300paHHBII COBMECTHO C II€Jar0OroM Ha OIpe/e/ICHE Beca Tella B
Pa3IM4YHBIX YCIOBHSIX.

AHaiu3 ¢ onopoi Ha TEXHOJIOTUYECKYIO KapTy I0J PyKOBOJACTBOM I€farora Cuil,

JICUCTBYIOIIMX HATEIO, MOKOAIIESCs Ha OTope.
OmnpejesieHre ¢ TOMOUIBIO TIeJIarora IeHTPa TSHKECTH PA3IHYHbIX TEL.

3aKOHBI
coXpaHeH
usi(4 1)

Wmnynsc Tena. Mzmenenue umnynvca.

Hmnynoc  cunvi. 3aKOH COXpaHEHMS
uMmnyiasca.  PeakTHMBHOE — JBM)KEHUE
(MO).

Mexannueckass paboTa U MOIIHOCTb.
Pabora cun TaxectH, ympyeocmu,
mpenus. Ceésd3b dHepeuu u pabomei.
[TorenmanpHast SHEPTUS Tena,
MOJHATOrO HAJl MOBEPXHOCTHIO 3EMIIHU.

llomenyuanvnas  suepeus  cocamou

npyxcunvl. KuHeTmueckas  sHeprus.

Teopema o0 KuHemuyeckou 3IHepIUlU.

3aKOH  COXpaHEHUsi  MEeXaHU4eCKOM

SHEPTUH.

Jemoncmpayuu

1. Ilepenaua mmmynbca npu
B3aMMOJICHCTBHUTEN.

2. IlpeoOpa3oBaHusi  >HEPruu

MPUB3aUMOJECHCTBUU TET.
3. CoxpaHeHHE UMITyJIbCa IpU
HEYNPYroMB3auMOICHCTBUH.

HaGnronenne u oOCyXAEHHE C MOMOIIBIO IMEAarora OMBITOB, JAEMOHCTPHPYIOLIHX
nepeaavyy UMIyJIbca IPU B3aMMOJECUCTBUM TEJ, 3aKOH COXPAaHEHMs MMITyJIbCa MpPH
a0COIOTHO YIIPYTOM M HEYIPYIOM B3aUMOAECHCTBUM TEN.

HaOnroneHue JeMOHCTpalMM Iefarora CHTyallMid B OKpyXarolledl >KU3HU ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.

Pacnio3naBaHue ¢ onmopoi Ha TEXHOJIOTMYECKYIO KapTy IIOJ PYKOBOACTBOM II€AArora
SIBIICHUSI PEAKTUBHOTO JBUKEHUsI B Tpupoze u Texuuke (MC — 6uomnorus).
IIppuMeHeHre COBMECTHO C IIE€JAaroromM 3aKOHA COXPAHEHWsS UMITyJIbca JUI pacdeéra
pe3yNbTaTOB B3aMMOACHCTBHUS Ten (Ha MPUMEPAX HEYNPYroro B3aUMOJIECHCTBUS,
YIIPYroro HEeHTPaIbHOTO B3aUMO-IEUCTBUS IBYX OJAMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIO/I-BH)KHO).

Pemrenne THUMOBBIX pacy€THHIX 3amady B 2—3 NEHCTBHSA C OMOPOW Ha ajrOpUTM,
NpeBapUTEILHO pa300paHHbI COBMECTHO C MENAaroroM ¢ MCHOJIb30BAHUEM 3aKOHA
COXPAHEHHUs UMITYJIbCA.

Omnpezenenue ¢ OMopoil Ha JUIAKTUYECKUN MaTepuan padoThl CHIIBI YIIPYTOCTH MpU
nobEME Irpy3ac UCIOIb30BaHUEM HETOBUKHOIO U TIOJIBUKHOTO OJIOKOB.
W3mepenne COBMECTHO C IEAaroroM MOIIHOCTH.

N3Mepenne ¢ moMonipio negarora NOTEHIHAIBHOW SHEPTUN YIIPYTO
nedhOopMUPOBAHHON MPYKUHBL MI3MepeHre COBMECTHO C IMEaroroM KUHETUIeCKOU
SHEPTUHU Teja Mo JUIMHE TOPMO3HOIO MYTH.

HabmroieHue 3a SKCIepUMEHTaIbHBIM CPABHEHHEM HM3MEHECHHsI MOTEHITMAIBLHON H
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4. CoxpaHEHHE UMIYJIbCa PU
a0COIIOTHO YIIPYTOM
B3aUMO/ICHCTBHH.

5. HaOmroneHue peakTHBHOTO
JIBYDKCHUSI.

6. CoxpaHeHUE MEXaHHUYECKOU
SHEPIrHH TPUCBOOOTHOM MAJACHUH.
7.CoxpaHeHuEe MEXaHUYECKON dHEpruu
MIPUABIKEHHUH TeJla MOJ1 ICHCTBHEM

MIPY>KUHBI.
®@ponmansvHele 1a60pamopHble
padomol uonvimal.

1. Onpenenenue pabOThI CUIIBI TPEHUS
IpY PaBHOMEPHOM [IBWKCHHUHU TeJa
110 TOPU30HTAIILHON TIOBEPXHOCTH.

2. Ompenenenue paboThI CUJIBI
yIPYrocTH TNpU NOAbEME TIpy3a C
UCTIOJIF30BAaHUEM HETIOJIBUKHOTO H
MOJABHUYKHOTO OJIOKOB.

KMHETUYECKOMIHEPrUil Tea P ABHKEHUU 110 HAKJIIOHHOM ITUIOCKOCTH.
Habmroienue 3a SKCIepUMEHTAIBbHOW IIPOBEPKOM 3aKOHA COXPAaHEHUs
MEXaHUYECKOM IHEepruu MmpucBOOOHOM HaJIEHUM.

IIpuMeHeHHe Ha HayalbHOM YPOBHE, C ONOPOM Ha JUIAKTUYECKHMM MaTepua
3aKOHA COXPAaHCHHUAMEXAHWYECKOM dHEPIruu AJIA pacyéra MOTCHIMAIBLHON U
KUHETUYECKON IHEPTHIL Tella.

Pemenne tunoBbIX pacu€THbBIX 3a7ay B 1—2 neilcTBUs ¢ ONOpON Ha auropuTM,
peBapUTEIbHO PA300paHHBI COBMECTHO C II€JarOrOM C HCII0JIb30BaHUEM 3aKOHA
COXPaHEHMSI MEXaHUYECKOU YHEPIHH.

3. N3yueHue 3aKOHa COXpaHEHNs
DHEPIHH.
Pa3znen 9. MexaHu4yeckue KoJiedaHusi M BOJIHBI (74)
MexaHnuyeck KonebarensHoe nswkeHue. | HaGmonenne xonebanuii moj AeHCTBUEM CUJ TSDKECTH M YIPYTOCTH U OOHapyKeHue
ue OcHOBHBIE XapaKTEPUCTUKH KOJeOaHUM: | MpU MOMOIIM MeJarora nmog00HbIX KoJeOaHu! B OKPYKAIOIIEM MHUDE.
Kosedanus (4 | nepuon, 4acToTa, aMIUTUTYAA. | AHaIM3 COBMECTHO C TeJaroroM KojiebaHuil rpy3a Ha HHUTH U Ha TpYXKHUHE.

1)

Mamemamuueckuii U NPYHCUHHBLU
masmuuxu. Ilpespawenue snepeuu npu
KOnebamenvbHOM OBUNCEHUU.
3aryxaromue KoJeOaHusl.
Bremnyxaennsiekonebanus. Pe3onanc.
Jemoncmpayuu?
1. HaGnronenune kosnebaHuit Tenm TOJ
NEHCTBHEM CHJIBI TSKECTH M CHIIbI

YIPYTOCTH.

OHpeIICJ'ICHI/Ie o AJIrOpUTMY 4aCTOThI KoJIeOaHMI MaTEeMaTHYECKOI0 U IMPY>XXUHHOT'O

MassTHHUKOB.
Ha6J'IIOJIGHI/Ie H 00BSICHEHHE C IMOMOIIBIO II€Jarora sABJICHUA p€30HaHCa.

HccnenoBanue ¢ omopoil Ha aroOpuTM, MPEeABAPUTENILHO pa300paHHBI COBMECTHO C
Me/1aroroM, 3aBUCMMOCTH TIepro/ia KoJIeOaHUH MMOIBEIIEHHOTO K HUTH TPy3a OT JUIUHBI
HHUTHU.

IIpoBepka ¢ OMOpPOM Ha TEXHOJOTMYECKYK KapTy IO PYKOBOACTBOM II€arora
HE3aBUCHMOCTH NEPHOAAKO0JICOaHNH TPy3a, TOABEIEHHOTO K JICHTE, OT MACcChl Ipy3a.
HaGnromenne W oOCyXJEHHE TOJ  PYKOBOJACTBOM  TI€Jlarora  OIBITOB,
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2. HaGmronenue kosiebaHuid Tpy3a Ha
HUTH U HA TIPY)KUHE.

3. Habmonenue BBIHYX/ICHHBIX
KoJieOaHU# U pe3oHaHca.

@ponmanvusle Jaabopamopnuvle

padomol uonvimol.

1. OnpeneneHye 4acToThl U HEpuoJa
Kose0aHui MaTeMaTH4eCKOTo
MasITHUKA.

2. Onpenenenue 4acToThl U MepUoOja
KoJeOaHUW MPYKUHHOTO MasTHHKA
(WK BIIEKTPOHHAS IEMOHCTPALINS).

3. UccnenoBanue 3aBUCUMOCTH
nepuoja KojaeOaHuil MoABEIIEHHOTO
K HUTH TPy3a OTJINHBI HATH.

4. UccnenoBanue 3aBHUCHUMOCTHU
nepuoaa KonebaHwil NPy KUHHOTO
MasiTHUKa OT Macchl rpy3a (WU
ANEKTPOHHAS IEMOHCTPALHS).

5. IIpoBepka HE3aBUCUMOCTH TEpUOa
KoJieOaHU# Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OTBITHI, JEMOHCTPHPYIOIINE
3aBHCHMOCTh Tepuoja KoseOaHuil
MPYKUHHOTO MAasTHUKA OT MAacCChl
rpy3a U )KECTKOCTH MPYKHUHBI.

7. I3mMepenne ycKopeHus: CBOOOTHOTO
HajJeHus (wm
AJIEKTPOHHAs IEMOHCTpAIus).

JEMOHCTPUPYIOIIUX 3aBUCUMOCTh IEPHUOJa KOJCOaHWH MPYKUHHOTO MasTHHKA OT
MacChI Tpy3a U KECTKOCTH MPYKUHBIL.

[TpuMeHeHHe ¢ TIOMOIIBIO TIeIarora MaTeMaTHYECKOT0 U MPYKUHHOTO MAasTHUKOB B
KaueCTBE MOJICIICH IJIsl OTMCAHUs KOJIeOaHUH B OKPYKAIOIIEM MUDE.

Penrenne THUMOBBIX pacy€THBIX 3aaady B 1—2 NEHCTBHS C OMOPOW Ha aaroOpUTM,
MPeBAPUTEIILHO Pa300pPaHHBIN COBMECTHO C MEJaroroM, CBS3aHHBIX C BRIYHUCICHUEM
WJIU OLICHKOM 4acTOThI (1Iepro/ia) KojaeOaHumit

MexaHnueck
HEBOJIHLI.

3ByK (3 u)

Mexannueckue BoJHBL.  CBoiicTBa
MEXaHWYECKUX BOJIH. [IpodonbHbie u
nonepeynvie G0aHbl. J[MUHaA B0]HbL U
cKOpoCchb eé  pacnpocmpaHeHus.
Mexanuuecxkue 8onHbL 8 meépoom meie,

OO6HapykeHre U aHalIM3 C MOMOIIBIO MeJarora BOJHOBBIX SBJIEHUH B OKpY)KaIOIIEM
MHUpE.

HaGnroneHne coBMECTHO € MeJaroroM pacipocTpaHEHUs IPOI0JIBHBIX U IONEPEYHbIX
BOJIH (HAa MOJENM) U OOHAPYKECHHE AaHAJIOTWYHBIX BHUJIOB BOJH B NpHUpPOnE (3BYK,
BOJISTHBIC BOJIHBI).

Beruucnenue B 1—2 neiicTBUs ¢ OOPOM HA JITOPUTM, IPEBAPUTENILHO pa300paHHbIN
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ceticmuyeckue 8oanvl (MC).
3ByK. [ pomxocms 38yKka u evicoma
mona. Ompasicenue 38yka. Mngpaseyx u
VIbMPA36YK.
Hemoncmpayuu
1. PacnpocTpaneHue Mpoa0JbHBIX
UTIONEPEYHBIX BOJIH.
2. HabnroneHnue 3aBUCHUMOCTH BBICOTHI

3BYKAOT YacCTOTHI.
3. AKyCTHUYECKHH pE30HAHC.

2

COBMECTHO C IIeJaroroM JTHHBI BOJIHBI U CKOPOCTH PacIpOCTPaHEHHsI 3BYKOBBIX BOJIH.
Habmoienue 3a SKCIIEPUMEHTAIBHBIM OMPEACIICHUEM TPAHUI] YaCTOTHI CIIBIIIUMBIX
3BYKOBBIX KOJICOAHUH.

HaOnroseHne 3aBHCHMOCTH  BBICOTHI 3ByKa OT YacTOTHI
UCIIOJIb30BAaHNEM MY3BIKAIbHBIX UHCTPYMEHTOB).

HaOGnroienue 1 00bsCHEHHE C TOMOIIBIO Me1arora siBICHHs aKyCTHYECKOTO Pe30-HaHCA.
UreHne COBMECTHO € TIEAaroroM OpPHUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO
UCITIOJIb30BaHUIO 3BYKa (WJIM YJbTpa3ByKa) B TEXHUKE (DXOJIOKAIMS, YJIbTPa3BYK B
MEJIUIIMHE U . ); BBIMOJIHEHHUE 331aHUH IO TEKCTY (CMBICIIOBOE YTCHUE)

(B TOM wuyuciae ¢

Paznen 10. DieKTpOMArHUTHOE 0JI€ M 3JIEKTPOMArHUTHBIE BOJIHBI (3 1)

DJieKTpoMar DNEeKTPOMarHuTHOE [TocTpoeHre NTPOCTBIX PACCYXJACHUH Ha OCHOBE IOATOTOBJICHHBIX BBIPAKECHUH,
HHUTHOE T0JIe oJe. 000CHOBBIBAIOIIMX B3aUMOCBS3b MIEKTPHUUECKOTO U MATHUTHOTO MOJIEH.
U OnekTpoMarHuTHble BOJHBL. Ceoticmea | HaOnroneHue 3a SKCIIEPUMEHTAIIBHBIM U3YUYE€HUEM CBOMCTB AJIEKTPOMArHUTHBIX BOJIH
IEKTPOMATH | 971€KMPOMACHUMHBIX — BOJIH. Ilxana | (B TOM 4HCIIE C TOMOIIBIO MOOMIIBHOTO TeehoHa).
UTHBIE INEKMPOMASHUMHBIX 80/IH. | AHAIIN3 C TOMOIIBIO MEIarora pEeHTTeHOBCKUX CHUMKOB YeJIOBEYECKOTO OPTaHU3Ma.
BOJIHBI Hcnonvzoeanue  snekmpomacHumuelx | AHaJIM3  COBMECTHO C  II€larOroM  TEKCTOB,  OIMKCBHIBAIOLIMX  IPOSBICHUS
(3 ) 6071 OJI51 COMOBOUL CEA3U. AIIEKTPOMArHUTHOTO U3TYYEHUS B TPUPO/IE: KUBBIC OPTaHU3MBI, U3ITydeHHS HEOSCHBIX
OneKTpOMarHUTHas IPUPONA Ten (CMBICTIOBOE UTEHUE).
CBCTA. 5 PacriosHaBaHWe W aHAIU3 Pa3IMYHBIX HPUMEHEHHH 3JIEKTPOMAHWTHBIX BOIH B
CxopocTh  cBeta. BONHOBbIE CBOHCTBA reypyyye ¢ OTIOPOi Ha TEXHOJIOTUYECKYIO KapTy M0/l PyKOBOJCTBOM I€/arora.
cBera. 5 Pemenne THUMOBBIX pacu€THBIX 3afad B 1—2 neiCTBHA ¢ OMOpOW Ha aurOpUTM,
]%I(énl:gggﬁléa;géﬁTpOMaFHI/ITHBIX Bon. | TIPCABAPUTEILHO PAa30OPAHHEIH COBMECTHO C IIEaroroM ¢ MCIONb30BaHHEeM (popMyIt
> BOJHOBLIC CBONCTBA CBETA. JUTSL CKOPOCTH DJIEKTPOMAarHUTHBIX BOJIH, JUTMHBI BOJHBI M YaCTOTHI CBETA.
DponmanvHsle 1ab6opamopnvie
padomuvl uonvimol.
1. I3y4yeHue cBoiCTB
3JIEKTPOMArHUTHBIX BOJIH
C TIOMOITEI0 MOOMIIBHOTO TesieoHa.
Pa3nen 11. CBeroBble siBjieHus (4 1)
3aKoHBbI JlyaeBast monenb cBeta. ctounuku | HaOmromenue ~ OMBITOB,  JEMOHCTPUPYIOIIMX  SBJICHHE  NPSMOJIMHEWHOTO
pacnpoctpane | cBeta.l/Ipamonunetinoe pacrpocTpaHEeHHs cBeTa (BOZHUKHOBEHHME TE€HU U MOJIYTE€HH), U UX MHTEpIpETaLys C

HHS cBeTa (2

pacnpocmparnernue ceenia. 3ammenus

HCIOJIb30BAHUCM TOHATHUSA CBCTOBOT'O JIy4a. OObscHEHUE U MOACIIMPOBAHUC ITOCJIC
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q) Connya u Jlynor. OTpaxkeHHUE CBETA. PacCyKJIEHHUs C I1eJaroroM o CXeMe COJIHEYHOT'O U JIYHHOT'O 3aTMEHUM.
IInockoe 3epkano. 3axon ompasxicenus HccenenoBanue ¢ omopol Ha TEXHOJIOTMYECKYIO KapTy HOJ PYKOBOACTBOM IleJarora
ceema. 3aBUCUMOCTH YIJIAOTPAKEHHS CBETOBOTO JIy4a OT yriia MajeHusl.
HpeHOMHeHI/IC cBeTa. 3aKoH I/I3yT-ICHI/Ie C IIOMOIIBIO IIeJarora CBOMCTB I/I306pa)KeHI/ISI B IIJIOCKOM 3CpPKaJIC.
TIPEIOMIICHHS HabGmonenne u OOBSCHEHHE COBMECTHO C IIE€AAaroroM ONBITOB IO MOJYyYEHHUEO
ceta. [lonnoe enympennee M300paXeHU B BOTHYTOMH BBITYKJIOM 3epKanax. Habmonenrne u o0bsicHeHHE Tocie
ompasicenue ceema. Ucnonvzosanie pPacCyXJIeHUsI ¢ TIEAAroroM IO CXEMe OIBITOB IO MPEJIOMJICHUIO CBETa Ha T'PAHUIIE
NONHO20 BHYMPEHHE20 OMPAICEHU 8 Pa3IUYHBIX CPEA, B TOM YHCJIC OIIBITOB C ITOJIHBIM BHYTPCHHHUM OTPAKCHUCM.
ONMUYECKUX C8eMOBOIAX. WccnenoBanue noj pykoBOICTBOM EAarora 3aBUCMMOCTH YTJIa MPETOMIICHUS OT yriia
Jlemoncmpayuu? MaJ€HUsI CBETOBOIO JIy4a HA FPAHUIIE «BO3LYX—CTEKIIO».
1. IlpsiMonuHEHHOE PACIPOCTPAHCHHE | Pacrio3HaBaHUE C MOMOIIBIO MENArora sSBJIEHU OTpaskeHUs M MPEJOMIIEHHUS CBETA B
CBOTA. MOBCEIHEBHON KU3HU. AHaIU3 U OOBSICHEHHE COBMECTHO C TIEIaroroM SsBJICHUS
2. OTpaxkeHue cBeTa.
3. Ilonyuyenue uzoOpaskeHUil B OITHHICCIOTO MUpaxa. . .
IL10CKOM, BOTHYTOM 1 BBIIYKJIOM Pemenne TuoBbIxX pacuCTHLIX 3ajad B 1—2 peiicTBUsSI ¢ OMOPON Ha ANTOPUTM,
sepKatax. MpeBapUTENIbHO Pa300paHHBI COBMECTHO C MEJAaroroM ¢ MUCMOJIb30BaHUEM 3aKOHOB
OTpa)KEHUS U TIPEIIOMIICHUS CBETA.
4. IIpenomieHue cera.
5. OnNTUYECKHl CBETOBOJ.
@ponmanvusvle 1ad0pamopHsle
padomol uonvimol.
1. UccnenoBanue 3aBUCUMOCTH yTiia
OTpa)K€HUs CBETOBOTO Jiyya OT yrjia
MaJICHUsI.
2. zyuenue XapaKTEPUCTUK
M300pakKeHUS IPEIMETa B TIJIOCKOM
3epKaie.
3. UccnenoBanne 3aBHCHMOCTH YTJia
MPEJIOMJIEHUS CBETOBOTO Jiyda OT
yria TajeHus ~— Ha  TpaHUIE
«BO3AYX—CTEKIIO».
JIun3sbl Jluaza. Xom nyueid B swmH3e. | [lonydeHne moa KOHTpoOJeM Teaarora M300pa)KeHHH C MOMOIIBI0, coOuparomei u
" Onmuueckas cucmema gpomoannapama, | paccenBaromeii nuH3. OmnpeneneHre ¢ OMOpPOM Ha aIrOpPUTM  pa3pabOTaHHOTO
onTuyecKkne muxpockona u meneckona (MC). [na3 | cOBMeCTHO C meaaroroM ()OKYCHOTO PACCTOSHHUS M ONTHUYECKOW CHIIBI COOMparomeit
npu6opsl (1 KaxK onmuyueckast cucmema. | JTAH3BL.
4) bruzopykocms u 0anbHO30pKOCHb. AHann3 COBMECTHO C TEJAroroM YCTPOMCTBA W MPUHIUIIA JCHCTBHUS HEKOTOPBIX
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Jemoncmpayuu?®
1. Xox nydeil B coOuparomieit JuH3e.
2. Xop Jiy4el B pacCeUBAIOIICH JIMH3E.

3. [lomydenne n300pakeHUi ¢
MTOMOIIIBIOJIUH3.

4. [lpyHIMN  nercTBUSA
¢dboroanmnapaTa, MUKPOCKOIIa U
TEJIECKOIIA.

5. Mogenn ria3za.

®@ponmanvusle 1adopamopmvle

padomovl u onvimul.

1. [Tonyuenue M300paxeHH c
MOMOIIbIO COOUPAIOIIEH JTUH3HI.

2. Onpenenenue dboxycHoro
paccTOSIHUA U ONTHUYECKOM CHIIBI
cobuparoiei JIUH3BI (vm
AJIEKTPOHHASI IEMOHCTPALIHS).

ONTHYECKUX NMPUOOPOB: poToanmnapara, MUKpockomna, Teneckona (MC — Ouonorus,
aACTPOHOMHUS).

AHanu3 ¢ oropoi Ha TEXHOJOTHYECKYIO KapTy MOJ pyKOBOJICTBOM Ie/iarora siBJIeHUN
OIU30PYKOCTH U IATbHO30PKOCTH, MPUHIUNA NeHCTBUS 04KOB (MC — Ouonorus).

Pazno:xenn
e 0es10ro
cBeTa B
crektp (1

1)

Pa3znoscenue benoeo ceema 6 cnexkmp.
Onvimoi Hvromona. Crooicenue
cnekmpanvHulx  yeemos.  Jlucnepcus

ceema.
Jemoncmpayuu?
1. Paznoxenue 6eoro cBera B CIEKT).

2. Ilonydyenue Genoro cBeTa npu
CJI0KEHMM CBETA PA3HBIX LIBETOB.

DponmanvHsle 1ab6opamopnvie

padomul uonvimol.

1. OnbITBl TO  PA3NIOKEHHIO OEJIoro
CBETa BCIIEKTP.

2.OnpITBl 1O BOCHPHSTHIO IIBETa
OpeMETOB TpU HX HaOIIOEHUH
yepes3 LIBETOBbIE (PUIIBTPBHI.

HaOnroneHue coBMECTHO € MEJAroroM Io pas3ioKeHHIo 0eJI0ro cBeTa B CIEKTP.
HaGnronenue u o0bpsicHeHne Ha 6a30BOM YpOBHE 1O/ PYKOBOJCTBOM Ile/larora
OTIBITOB T10 MOJYYEHUI0OEIOr0 CBETA MPH CJI0KEHUU CBETA Pa3HbIX 1[BETOB.
[TpoBenenue n 0ObACHEHHE O] PYKOBOJCTBOM I€arora ONbITOB IO BOCHPUSTHIO
[[BETa MPEAMETOBIPHU UX HAOIIOIEHNHU Yepe3 IIBETOBbIE (QUIILTPHI (LIBETHBIE OUKH).

Pazne

J 12. KBanToBble siBjienns (5 1)

Hcnyckanue

Onwvimosl Pezepghopoa w mutanerapHas

OO6cyxeHne ¢ MOMOIIBI0 Mejiarora Ieiu onbIToB Pesepdopna mo mcciae10BaHUIO
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"
MOIJIOIEHH
e cBeTa

atomom (1

4)

Mojens atoma. Mogens aroma bopa.

HUcnyckanue u nocrowenue ceema
aAmomoM. Keanmui. Jlunettuamuoie
CNneKmpbl.

aTOMOB, BBIJIBUKCHUETUIIOTE3 O BO3MOKHBIX PE3yJbTaTaX ONBITOB B 3aBUCUMOCTH OT
IPEAINOIaraéMoro CTPOeHHsI aTOMOB, ()OPMYIMPOBAHHE BBIBOJOB M3 PE3YJILTATOB
OIIBITOB.

OOcyx/eHre ¢ Onopoil Ha TEXHOJIOTHMUYECKYIO KapTy IOJ PYKOBOACTBOM Iiejarora
IIPOTUBOPEYUI IIJIAHETAPHOM MOJEIM aroMa M OCHOBaHUM Uil rumnore3sl bopa o
CTAallMOHApHBIX OpOUTax 3JeKTpoHOB. HaluojeHue COBMECTHO C I€Aarorom
CIUIOILIHBIX M JINHEHUYATBIX CIIEKTPOB U3JIYUYEHUs pa3inyHbIX BelecTB. OObsACHEHHE ¢
OIOPOM Ha TUJAKTHYECKUI MaTEPHUAJI JIMHENYATHIX CIIEKTPOB M3I1YyYECHUSI.

Crtpoenue
aTOMHOI0

sapa(2 1)

PannoaktuBHOCTh. Anbgha-, bema- u
eamma- uznyyernusi. CTpOGHUE aTOMHOTO
sanpa. Hykiownas mooderb amomuoco

a0pa.  HMzomonwvi.  Paouoaxmuémnvie
npespawenus. Ilepuoo noaypacnada
AmMoMHbIX 510€ep.

Jemoncmpayuu

1. CHeKTpBI H3JIYUCHUA U NOTJIOICHU .

2. CrieKTphl pa3InYHbIX ra30B.
3. CnexTp Bogopoza.

4. HabmoieHue TpeKkoB B Kamepe
Bunncona.

®@ponmanvusle 1adopamopHsle

pabomul uonvimel.

1. Habnooenue CNIIOWHBIX u
JIUHEYambIX CNeKMPO8 U3YYEHUL.

2.VccnenoBanue TPEKOB: H3MEPEHUE
SHEPTUU YACTHUIIBI TI0 TOPMO3HOMY
nytd (mo ¢otorpadusm)  (uau
ANEKTPOHHAS IEMOHCTPAITHS).

O6CY)KIL€HI/IG COBMCCTHO C II€AaroroM BO3MOKHBIX T'MIIOTE3 O MOJACIIAX CTPOCHUA AApa.
OnpeneneHHe o CXeMe€ C HCIHOJb30BAHUEM MCTOAUYCCKOI0 Marcpuajlia I10[]
PYKOBOACTBOM II€arora coCtaBa AACp 10 3aJaHHBIM MACCOBBIM U 3apsAA0OBbIM YHUCJIaM

Y TI0 TIOJIO’KEHUIO B IEpHOIMUYecKoi cucteMe anemMeHToB (MC — xumus).

AHanu3 C Omopol Ha TEXHOJIIOTMYECKYIO0 KapTy IMOJ PYKOBOJCTBOM II€Jarora
M3MEHEHHUS COCTaBa sijipa

-paaroaktuBHOCTH (MC — Xumus).

-4aCTHII 110 TOTOBBIM (oTOrpadusiM.

HaGnronenue 3a neMoHcTpanyen paboThl U3MEPEHHs paJualiMOHHOro (oHa ¢
MOMOIIbIO J1I03UMETPA,OlI€HKAa €r0 HHTEHCUBHOCTH.

AHaJIM3 COBMECTHO C I€AaroroM OMOJOrMYECKHX HW3MEHEHHH, MPOUCXOASIINX MO/
JefiCTBUEM paIM0aKTUBHBIX n3nydyeHuit (MC — Ouosnorus).

HaGnronenue nemMoHcTpanuu 00 MCIOJIb30BaHUE PAJUOAKTUBHBIX M3TYyYeHUN B
meaunuae (MC —o6uonorus).
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Snepubie SAnepHbie peaKLuu. 3akonsl | Pemenre TUNOBBIX pacuy€THBIX 3a1a4 B 1—2 JeiicTBUS C OMOPOM Ha alIrOpPUTM,
peakiuu (2 COXpaHEHMs 3apsAJ0BOIO M MAacCOBOTO | MPEABApPUTEIHHO Pa300paHHBIA COBMECTHO C MEJAroroM C MCHOJIb30BaHHUEM 3aKOHOB
q) qucen. JHepaus CA3U AmOMHbIX sA0ep. | COXPAHEHUs MaCCOBBIX U 3apsJ0BbIX UMCEN Ha OIPEAEICHUE pPEe3yNIbTaTOB SACPHBIX
Cea3b  maccvt u 9Hepeuu. Peaxyuu | peakiuii; aHaTu3 BO3MOXXHOCTH WJIM HEBO3MOXKHOCTHU JIEPHOM pPEaKIIUU.
cunmesza u Oenenus s0ep. Mcmounuku | OUEHKA ¢ TOMOIIBIO TIeIarora HEPTUH CBSI3H SJIEpP C UCIOIB30BaHUEM (hOPMYITBI
onepeuu Connya u 3630 (MC). OitamreitHa. OOCYXI€HHE COBMECTHO C IIEAaroroM IEpCHeKTHB MCIOJb30BaHUS
SAnepnas SHepreTuka. /leticmeus | ynpaBisieMOro TEPMOSIEPHOIOCUHTESA.
PAouoaKmugHulX uznyueHull Ha oicugvle | OOCYXKIEHUE COBMECTHO C IEJaroroM MPEUMYIIECTB U SKOJIOTHUYECKHX MPoOeM,
opeanusmul (MC). CBSI3aHHBIX C sifepHOoisHepreTkoil (MC — skonorus).
emoncmpayuu
1. Pabora cuérumka
MOHM3UPYIOIIUX U3TY4YCHUH.
2. Perucrpanus usnydeHus
MPUPOTHBIX MUHEPAJIOB U
HPOJYKTOB.
@ponmanvusle 1ad0pamopHsle
padomol uonvimol.
1. Ismepenue paamoakTuBHOrO (oHA
(MM AJIEKTPOHHAs IEMOHCTpALHS).

ITpu pazpaboTke paboueli mporpaMMbl B TEMaTUYECKOM IJIAHUPOBAHUU  YYTEHBI BO3MOXKHOCTH MCIOJIB30BAHUS ANEKTPOHHBIX (IIU(POBHIX)
00pa30BaTeNbHbIX PECYPCOB, SBISIOMIMXCSA YUEOHO-METOJUUECKMMH MaTepraiaMu (MyJIbTUMEINHHBIE IPOTrPAMMBI, 3JIEKTPOHHBIE YUEOHUKU U
3a/IaYHUKH, JIEKTPOHHBIE OMOTNOTEKH, BUPTYyalbHbIE JTA00OPATOPUH, UTPOBBIE IPOTPAMMBI, KOJUIEKIIUU ITU(POBBIX 00pa30BaTENbHBIX PECYPCOB),
peam3yronux TuaaKkTuaeckue BosmMoxHoctu MKT, comepxaHie KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 oOpa3zoBaHuu. Bee JleMoHcTpanuy u
JlaboparopHble pabOTHI, IPEICTABICHHBIE B COACPKAHUH, JOMYCKAeTCs(MOKHO) IPOBOAUTD, UCIIONB3Yysl HH(POPMAIIMOHHBIE U SJIEKTPOHHBIE
TeXHOJIOTHH (ITU(POBBIE 00Pa30BATEIHHBIC PECYPCHI).
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