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[NOACHUTEJIBHAA 3AITNCKA

PaGouas mporpamma o ¢usuke A 00ydaromuxcs ¢ 3aAep>KKON ICUXUIECKOTO
pasButus (manee — 3[IP) Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHUs IMOATOTOBJICHA HA OCHOBE
®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEeIbHOTO CTaHAApTa OCHOBHOIO OOLIEro 0O0pa3oBaHUs
(ITpuka3z Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM
octuimu Poccuiickoit ®@enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OO0O0),
aIAITUPOBAHHON OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIEro o0pa3oBaHUS
00ydJaronmxcs ¢ 3aJIep>KKON MICUXUUECKOoro pa3BuTHs (ogo0peHHoi pemenneM @YMO 1o obmemy
obpasoBanuto (mpotokos ot 18 mapra 2022 r. Ne 1/22))(nanee — AOOIT OOO 3I1P), paboueit
IIPOrpaMMbl OCHOBHOTO o01ieroo0pasoBanus mno npeametry «dusukay, Konuenium npenogaBanus
yuebHoro mnpeamera «®Dusuka» B o00pa3oBaTenbHbIX Opranum3auusx Poccuiickoit ®Penepanum,
peaM3yIONIMX OCHOBHBIE 00111e00pa30BaTeNbHbIE IPOrPAMMEI, IpPOrpaMMbl BOCITUTAHHS,
C YYETOM pacIpelesIeHHbIX IO KJIaccaM TMPOBEpSEMBIX TPEOOBAaHMHA K pe3yjbTaTaM OCBOCHHS
AnanTupoBaHHOW OCHOBHOW 00pa30BaTeIbHONW MPOTpaMMbl OCHOBHOTO 0OIIero o0pa3zoBaHUS
00yYaroImuxcs ¢ 33/IeP’KKOH TICHXHYECKOTO PA3BUTHS.

OO0uas xapakTepucTUKa yueOHOro npeamera «Ousuka»

YueOusplii npeamer «Du3uka» SBISETCS CHCTEMOOOPA3YyIOIIUM ISl €CTeCTBEHHOHAYYHBIX
IIPEIMETOB, MTOCKOJIbKY (PU3UYECKUE 3aKOHBI MUPO3JAHUS SIBIISIFOTCSI OCHOBOM COZEpXaHUS KypCOB
XUMHUH, Ouonoruu, reorpaduu u acTtpoHomuu. Du3KMKa BOOPYKAET OOYYAIOIIUXCS HAYYHBIM
METOJIOM IO3HAHHUS, O3BOJIAIOIINM II0Jy4yaTh OObEKTUBHBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

[IpenMer MakcMManbHO HalpaBieH Ha (QOPMUPOBAHHME UHTEpeca K MPUPOJHOMY U
COIIMAIBHOMY MHUPY, COBEPIICHCTBOBAHUE MMO3HABATEIBHON NesaTenpHocTHOOyYaronmxcs ¢ 3I1P 3a
CYeT OBJIAJICHUS MBICIUTEIBLHBIMH OMNEPALUSIMUA CPaBHEHMs, 00OOIICHUS, Pa3BUTHE CIOCOOHOCTH
apryMeHTHPOBaTh CBOE MHEHUE, (POPMUPOBAHMEBO3MOKHOCTEH COBMECTHOM EATETLHOCTH.

N3ydenne ¢usmku crnocoOcTByeT pa3BuTHIO y oOyvaromuxcs ¢ 3IIP mpocTtpaHcTBEeHHOTO
BoOOpakeHUsl, (YHKIIMOHATIBHOW TPaMOTHOCTH, YMEHHUS BOCIPUHUMATh M  KPUTHYECKH
aHAJIM3UPOBATh NHPOPMAIUIO, IIPE/ICTABICHHYIO B PAa3IMYHbIX (opMax. 3HAUUMOCTb MpEAMETa JIsl
Pa3BUTHA KU3HEHHON KOMIETEHIIMHOOYYAIOIINXCS 3aKII0YaeTCs B YCBOCHHH OCHOBHI (DU3MUECKHUX
3HAHUN, HEOOXOUMBIX/1JISl TOBCEAHEBHOM JKM3HH; HABBIKOB 3/10pPOBOT0 U 0€3011aCHOTO I YeJI0BeKa
MOKpY>KaloLIel ero cpesl 00pasa Kku3HU; OPMHUPOBAHUH SKOJIOTUUECKOH KyIbTYpHI.

[IporpamMma oTpakaeT coiepxaHue oOydeHus mpeaMery «Dusuka» ¢ Yy4eTOM OCOOBIX
oOpa3oBaTenbHbIX MoTpedHOoCcTel oOyuatomuxcs ¢ 3I1P. OBnanenue JaHHBIMYYeOHBIM MPEIMETOM
MPEACTABIISIET OMPEICTICHHYIO TPYAHOCTD JiJisi oOyuatomuxcs ¢ 3[1P. D10 cBsi3aHO ¢ 0COOEHHOCTIMU
MBICITUTEILHON JEATENIbHOCTH, MEPUOJNISCKUMHU KOJIeOaHUSIMU BHUMAHUS, MalbiM O0BEMOM
MaMsTH, HeTOCTaTOYHOCTHIO OOIIEro

3araca 3HaHuH, TOHW)KEHHBIM [103HAaBATEIbHBIM HHTEPECOM U HU3KHM YPOBHEM PEUYEBOIO Pa3BUTHS.
Jnis mpeoyosieHUsT TPYIHOCTEH B M3yyeHMH ydeOHoro mpeamera «Puzuka» HeoOXoauma
ajanrtanus o0beMa U XapakTrepa ydeOHOro marepuania K M03HaBaTeIbHBIM BO3MOKHOCTSIM JTaHHOM
KaTeropuu oOydYaloUINXCsl, y4eT HUX OCOOEHHOCTeH pa3BUTHA: HCIOJIb30BaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEAMETHBIX CBA3EH, IOCTENEHHOE YCIOKHEHHE U3ydaeMOoro MaTepuara.
JlanHast mporpamma KOHKPETH3UPYET COJAEp)KAaHHME INPEAMETHBIX TEM B COOTBETCTBUHU C
TpeOOBaHUSAMHU 00pPa30BaTENIBHOIO CTAHJAAPTa, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh HM3yUYEHUS
pa3fenoB (PU3MKU C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3eH, JIOTUKH y4eOHOro
mporiecca, BO3PACTHBIX M TICUXOJOTHYECKUX ocoOeHHocTel oOydarommxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111eT0 00pa3oBaHusi, ONpEAeIsieT MHUHUMAIBHBIA HabOp OIBITOB, JEMOHCTpPALUH,
IIPOBOJIUMBIX YUUTENIEM B KJIacce, 1a00paTOPHBIX pabOT, BBHIIOIHIEMBIX 00YYarOIIUMUCS.
Metoanueckoir OCHOBOM wu3y4eHusi Kypca «®dusuka» Ha YpPOBHE OCHOBHOTO OOIIETo
00pa30BaHMs SBISIETCS CUCTEMHO-AEATENbHOCTHBIM TMOAXO0J, OOECHeunBarOIUi JOCTH)KEHUE
JMYHOCTHBIX, METANpPEIMETHBIX W TMPEeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB IOCPEICTBOM
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OpraHM3ali aKTHBHOW MO3HABATEILHON AEATEIHbHOCTH OOYYAIOIIUXCS, YTO OUYEHb BAXKHO MPH
obyuenuuzaereit ¢ 3I1P, 11 KOTOPBIX XapaKTepPHO CHUKEHUE MTO3HABATEILHON aKTHBHOCTH.

esn 1 3a1a4u M3y4eHUs y4eOHOro npeamera «Ousuka»

Obwue yenu n3ydenus yueOHoro npeamera «Ousnkay mpecTaBieHbl B paboueii
IIporpaMMe OCHOBHOTO 00111ero 00pa3oBaHHs.

OcHoBHOU 1enpl0 O0ydeHHusi JeTed ¢ 3aJepKKOil IMCUXHYECKOro pa3BUTHUS HA JIaHHOM
IpeaMeTe SBISETCS: MOBBIIIEHUE COIUMATBLHONW aJanTaluu JeTel yepe3 MpUMEHEHUE (PU3UIECKUX
3HaHUH Ha MPAKTHKE.

Hns oOyuaromuxes ¢ 3I1P, Tak e, Kak 1 JIJI1 HOPMAaTUBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy, TOMUHHUPYIOIIEe 3HaUeHHEe TPUOOPETaI0T
TaKue yeau, Kak:

® OCBOEHHE 3HaHMI O METOJ]aX HAYYHOI'0 IO3HAHUS IPUPOJIBI U POPMUPOBAHUE HAITOM OCHOBE
[pEeJICTaBICHUN O PU3NYECKON KapTUHE MUPA;

® OBJAJICHUE YMCHHUSIMH MPOBOJIUTH HAOJIOACHUS TNPUPOJHBIX SIBJICHUH, OIUCHIBATH U
00001aTh pe3yNbTaThl HAOIIOIEHU, UCTIOIB30BaTh MPOCThIEU3MEPUTEIbHBIE TPUOOPHI IS

U3ydeHUs (GU3NUECKUX SIBIICHUI; TPEICTABIATh PE3yIbTaThl HAOIIOICHUH MM U3MEPEHHH C

MOMOIIIbI0 TaOMUI], TPaQUKOB M BBIABIATH HA ATOH OCHOBE AIMIMPUYECKUE 3aBHUCHUMOCTH;

MPUMCHSTh TIOJTYYSHHBIC 3HAHUS JIJI1 OOBSCHEHUS Pa3HOOOPA3HBIX MPUPOIAHBIX SBICHHHA H

MIPOLIECCOB, NMPUHUMUIIOB JCUCTBUS BaXXHEHIIUX TEXHUYECKUX YCTPOMCTB, ISl PELICHUS

dbu3nUecKux 3a1ay;

® pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B MPUOOPETEHUN HOBBIX 3HAHUU, MPH

PEIICHNN (1)I/ISI/IT-I€CKI/IX 3a4a4 U BBIIIOJHCHHUUN OJOKCIICPHUMCHTAJIbHBIX I/ICCJ'IC)IOB&HI/Iﬁ C
MCIIOJIb30BaHUEM MH(POPMALIMOHHBIX TEXHOJIOTUH;

®  BOCIIMTAaHUE y6C)KI[€HHOCTI/I B BO3SMOXHOCTH IMO3HAHUA 3aKOHOB ITPHUPOALI, B H€O6XO}II/IMOCTI/I
pa3yMHOI'O HCIIOJIB30BAHMSI JTOCTH)KEHUN HAyKW M TEXHOJOTMMIJISA JAJIBHEHIIETO Pa3BUTHS
YCJIOBECYCCKOI'O O6HI€CTBa, YBaXXCHUA K TBOPLAM HAYKH U TCXHUKHW,; OTHOIICHHUA K (1)I/ISI/IKC KakK
K DJIEMEHTY 00111e4eI0BEeYeCKOI KYIbTYPBHI;

® HMCIOJIB30BAHME IIOJIYYEHHBIX 3HAHUW W YMEHUH U1 PEIICHUS MPaKTUYECKUX 3aaad
MOBCETHEBHOM JKM3HHU, OOECTIeYeHHs] O€30MaCHOCTH CBOEW KU3HH, PAIMOHAIBHOTO
IIPUPOIONOIB30BAHUS U OXPaHbl OKPYKAIOIIEN CPEBI.

JlocTrkeHue ITHUX Lieleld 00ecIIeYnBaeTCs PEIIEHUEM CIEeLYIOIUX 3a0ay.

® 3gakoMcTBO oOyuaronuxcs ¢ 3[IP ¢ Mmeronamu rccnenoBanus 00BbEKTOB UABIEHUHN TPUPOIBI;

u an/I06peTeHHe 3HAaHUHA O MCXaHUYCCKUX, TCIUIOBBIX, JJICKTPOMAIrHUTHBIX M KBAaHTOBBIX
SBIICHUAX, (PU3MUECKUX BEIUYMHAX, XapaKTEePU3YIOIIUX 3TH SIBJICHUS;

" (GopMupoBaHWE YMEHMA HAOIIOMATh NPHUPOAHBIC SBICHUS © BBHINOJHATH  OIIBITHI,
nabopaTopHble pabOTBI W SKCIEPUMEHTAJIbHBIE MCCIEOBAHUS C HCIOJIb30BaHUEM
M3MEPHUTENIbHBIX TPUOOPOB, IIMPOKO MPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

®  OBJIAJAECHHUE TAKUMU MOHATHUAMHU, KaK IMPUPOAHOEC SABJICHUEC, DMIIMPUUYCCKU yCTaHOBHeHHBIﬁ
dakT, mnpobiema, THIOTE3a, TEOPETUYECKHH BBIBOJ, pe3yJbTaT SKCIEPUMEHTAIHLHON
MIPOBEPKU;

® [OHMMaHHME OTIMYMI HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW MHGOpPMAIUH, IEHHOCTH HAYKH
JUIS yTOBIIETBOPEHUS OBITOBBIX, TPOM3BOACTBEHHBIX UKYJIBTYPHBIX TOTPEOHOCTEH YeToBeKa.

OcobennocTu 0TOOpa M aganTanuu y4e0HOro MaTepuaJja no pusnke

OcHoBoli oOyuenmsi oOyuarommxcs ¢ 3[IP Ha mpemMerax e€CTECTBEHHOHAYYHOTO ITMKJIA
ABJICTCA PAa3BUTHC Y HUX OCHOBHBIX MBICIIMTCIBHBIX onepaum‘/'l (aHanm, CHUHTC3, CpaBHCHUC,
000011IeHNE) HAa OCHOBE BBINIOJHEHHUS PA3BUBAIOIINX YIPaXHEHUH, (HOPMUPOBAHUE TPHUEMOB
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YMCTBEHHOH pabOThl: aHAIN3 HMCXOJHBIX TaHHBIX, IJIAHUPOBAHUE MaTephalla, OCYIIECTBICHUE
MO3TAITHOTO U UTOTOBOI'O CAMOKOHTPOJISI,a TAK)KE OCYILIECTBIISETCS JTMKBU AN TPOOEIIOB B 3HAHUSIX,
3aKperieHNe H3y4YeHHOToMaTeprana, 0TpaboTKa allrOpUTMOB, IIOBTOPEHKE MpoiiieHHoro. bobioe
3HAYEHHUE MPHUAAETCS YMEHHUIO paccKa3aTh O BBIIIOJIHEHHOW padoTe ¢ MpaBUIIbHBIM YIOTpeOieHneM
COOTBETCTBYIOLIEH TEPMUHOJIOTHH U COOIIOIGHUEM JIOTUYECKHX CBSI3€H B M3JIaraeMOM MaTepHale.
s oOyuatomuxcst 3[IP Ha ypoBHE OCHOBHOTO 00IIEro OOpa3oBaHMs IMO-TPEKHEMY SIBIISIFOTCS
XapaKTepHbIMU: HEAOCTAaTOYHBI YPOBEHb pPa3BUTUS OTHEIBHBIX IICUXUYECKUX IIPOLIECCOB
(BoCTIpUSATHS, BHUMAHUS, TAMSTH, MBILIUICHNS ), CHUKEHHBIN yPOBEHb HHTEIICKTYaJIbHOTO Pa3BUTHS,
HU3KUH YPOBEHBb BBINIOJHEHHUsI YYEOHBIX 3aJaHH, HU3Kas yCHemHOCTh oOyueHus. [losTomy mpu
n3ydeHun GU3MKU TpeOyeTrcs lLieJeHanpaBIeHHOEe UHTEUIEKTYalbHOE pa3BUTHE

obydatomuxcst ¢ 3[1P, oTBewaronee UX OCOOCHHOCTSIM M BO3MOXHOCTSIM. YUYET OCOOCHHOCTEH
oOyuatomuxcs ¢ 3I1P tpeGyer, 4ToObI IpH U3yYEHUH HOBOTO MaTepralia 00s3aTeIbHO MPOUCXOIIIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHHE TEM M BOIPOCOB, PACKPHIBAIOIINX
CBSI3b (PU3UKHU C )KU3HBIO; aKTyaIHU3aIHsl MEPBUYHOTO )KHU3HEHHOTO OMBITA 00YYaIOIIHXCS.

YcBoeHHe NpOrpaMMHOrO0 Marepuajia o (U3MKE BBI3BIBAECT OOJIBLIME 3aTPYAHEHUS Y
obOydatomuxcst ¢ 3I1P, moatomy Teopusi m3ydaercss O0€3 BBIBOJOB CIIOXKHBIX (OpMyJI. 3amaud,
TpeOyrole NPUMEHEHHS CIIOKHBIX MaTEMaTHUYECKUXBBIUMUCICHUH U POPMYJTI, B OCOOEHHOCTH TaKHX
TeM, KaK «MexaHU4ecKoe JBUKCHUEY,

«ApXI/IMe,I[OBa CHJ1a», «MexaHuueckas OHCPI'Usi», «BJICKTpI/I‘IeCKI/Ie SIBJICHU,

«OJIEKTPOMAarHUTHBIE SIBJICHUS», PEIIAIOTCS B KJ1ACCE C IIOMOILBIO YUHUTEIIS.

Ocoboe BHHMMaHHME NpPU HM3YYEHUHU Kypca (PU3MKH yJeNseTcsl MOCTAaHOBKE M OpraHu3aliu
9KCIIEPUMEHTA, a TaKXKE MPOBEJICHUIO (MPEUMYIIECTBEHHO Ha Ka)KJOM YpPOKE) KpPAaTKOBPEMEHHBIX
JeMOHCTpalMi (BO3MOXHO C HCIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpauuu). HekoTopsle Tembl
00s13aTeIbHO JTOJIKHBI BKJIFOUATh OMOPHBIE JIaOOpaTOpHbIE PadOTHI, KOTOPbIE PAa3BUBAIOT YMEHHE
MOJIb30BaThCs MPOCTEHIIMMHU NPUOOpPaMH, aHAJIW3UPOBATH IOJyYEHHbIE JaHHbIE. B cBs3u ¢
OCOOCHHOCTSIMU TOBEIEHUS M JesTesqbHOCTH oOydaromuxcsi ¢ 3IIP (pacTopmMoXeHHOCTS,
HEOPraHNW30BAHHOCTB) MPEIYCMOTPEH CTPOXKAMIIUI KOHTPOJb 3a COONIOJIEHMEM MPABUII TEXHHUKH
0€30MMacHOCTH MPH MPOBEIECHUH JTa0OPATOPHBIX U MPAKTUYECKUX padoOT.

Bonbioe BHMMaHue npu u3ydeHuu ¢pusuku nogpoctkamu c 3I1P obpaiaercs Ha oBnajeHue
UMH TpPAaKTUYECKMMU YMEHUSMH U HaBblkamH. [IpenycMaTpuBaeTcsi yMeHblLIeHHE oObema
TEOPETUYECKUX CBEJICHUM, BKIIOYEHHE OTAENBHBIX TEM HJIM LIEJbIX Pa3lesioB B MaTepHasbl JUIs
0030pHOr0, O3HAKOMHUTEIBHOTO MM (aKyIbTaTUBHOro u3yueHus. IIpemyaraercst ymeHblIeHHE
o0beMa MaTeMaTUYECKUX BBIUMCICHHUM 3a CUET yBEJIIMYEHHsS] KaYECTBEHHOI'O ONMMCAHMS SIBJICHUN U
IIPOLIECCOB

JlocraTouyHOE KOJIMYECTBO BPEMEHM OTBOAMUTCS HA PAcCCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIIUX CBSA3b (PU3UKHU C KU3HBIO, C TEMH SIBICHUSIMH, HAOIIOACHUSMH, KOTOPHIE XOPOIIO
M3BECTHBI YUYEHUKAM U3 UX KU3HEHHOT'O OIbITA.

MakcuManbHO HCHOJB3YIOTCS MEKIIPEIMETHBIE CBA3M C TAKUMHU JUCLUIUIMHAMH, Kak
reorpadus, Xumusi, ouosnorus, T.K. odydatontuecs ¢ 3[IP ocobeHHO HYXTAaOTCS B MPETOTHECEHUN
OJTHOTO M TOr0 >K€ y4eOHOro Mmarepuajga B pa3IMYHBIX acleKTaX, B €ro BapbUPOBAaHHM, B
HEOJIHOKPaTHOM TOBTOPEHUU M 3aKPEIJICHUHM IOJIyYEHHbIX 3HAHUNW M NPAKTHUYECKUX YMEHUH.
[To3Bonsist paccmarpuBaThb OJUH M TOT K€ Y4eOHBIH MaTepual C pasHBIX TOYEK 3pEHus,
MEXIMPEIMETHBIE CBSA3H CIIOCOOCTBYIOT €0 JyUIlIeMy OCMBICIEHHIO, 00Jiee MPOYHOMY3aKPEIJICHHUIO
MIOJIyYE€HHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

BU/BI AesATeJIbHOCTH o0y4yaromuxcs ¢ 3IIP, 06yciioB1eHHBIEOCOOBIMH
o0pa3oBaTeIbHBIMH MOTPEOHOCTAMU U 00ecneYrBalOIIUe
OCMBICJIECHHOE OCBOECHHUE CO/IePKAHNU 00pa3oBaHus 1o npeamery «O@u3znka»

TeMaTH4ecKasi ¥ TEPMHUHOJIOTHYECKas JIEKCHKA MO Kypcy (PM3UKHUCOOTBETCTBYET
I1OOIT OOO0.
Coneprkanue BUAOB JesaTeabHOCTH oOydatommxcs ¢ 3[IP Ha ypokax ¢usuku onpenensiercs
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ux 0coObIMH 00pa3oBaTebHBIMU TOTpeOHOCTIMH. [ToMuMmo mmpoko ucnonszyemsix B [IOOIT OO0
o0mMX Ui BCeX OOYYAIOIIMXCS BHIOB JEATCIFHOCTH CJIEAYeT YCHJIHUTH BHIBI JESTECIHHOCTH,
cneuu(uYHbIe AN JAHHOM KaTeropuu JeTei, OoO0ecleYrBaOIUe OCMBICICHHOE OCBOCHHE
cofiepkaHusl 0Opa3oBaHMs MO TPEAMETY: YCHJICHHE IMPEIMETHO-TIPAKTUYECKOW AEATEIBHOCTU C
aKTUBHU3AIMEH CEHCOPHBIX CHCTEM; OCBOCHHE MaTepHalia C OIIOPOH Ha aJTOPUTM; «IOIIArOBOCTh B
U3yYCHUH MaTepHaia; MCIOJb30BaHUE JONOJIHUTEIBHON BHU3yaJbHOM OMOPHI (CXEMBI, MIA0JIOHHI,
ONOpHBIC TAONUIIBI); PEYEBOM OTYET O MPOLECCe M Pe3yJIbTaTe JAEATEIbHOCTH; BBITIOJIHEHUE
CIIEIMATbHBIX 3aJaHuil, O00ECHEeYMBAIOMINX KOPPEKLUHUIO pPEryJAIUN Y4eOHO-IT03HABATEIbHOMI
JESITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO Pe3yJbTaTa.

Hns obyuaromuxcsi ¢ 3IIP cymiecTBEHHBIM SIBISIOTCSL NMPUEMBI PAaOOTHI € JIEKCHYECKUM
MarepuasioM 1o npeamery. [IpoBoaurcs crenmanbHas paboTa 1Mo BBEJACHUIO B aKTUBHBIA CIOBAph
0o0yYaromuxcs COOTBETCTBYIOUICH TEPMHHOJIOTUH. M3yuaemple TEpMHHBI BBOAATCS Ha
MOJIMCEHCOPHOM OCHOBE, 00s3aTelIbHAa BU3YaTbHASTIOACPIKKA, aITOPUTMBI PAOOTHI C OIPE/ICIICHIEM,
OTIOPHBIE CXEMBI JJIS aKTYaTH3AI[HUTEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu oOpazoBareiabHbIMM HOTpeOHOCTIMHM oOyuwaronxcs ¢ 3IIP, mpu
TUTAHUPOBAHUH PAOOTHI YICHHKA HA YPOKE CIIEIyET MPUIEPKUBATHCS CIIETYIOIINXMOMEHTOB:

1. Tlpu ompoce HEOOGXOAUMO: 1aBaTh AITOPUTM OTBETA; PA3PELIATh MOJb30BATHCS IIAHOM,
COCTaBJICHHBIM ITPH OATOTOBKE JOMAIIHET0 3aJaHHUs; 1aBaTb0OJIbIIE BDEMEHH TOTOBUTHCS K OTBETY
Y IOCKH; pa3pelaTh AeaTh peIBapUTEIbHBIC3ANCH, TT0JIb30BAThCS HATIISIHBIMU TTOCOOUSIMH.

2. Tlo BO3MOXHOCTH 3a/[aBaTh OOYYAIOIIMMCSA HABOJAIIME W YTOYHSIOIIME BOMPOCHI,
KOTOPBIE TIOMOTYT UM TIOCJIEIOBATEIILHO U3JIOKUTh MaTepHall.

3. CucremMaTHuecKH IIpOBEpATh YCBOEHHE Marepuaga II0 TeMaM ypOKOB, Ul
CBOEBPEMEHHOT'0 OOHapyKEeHHS POOEIIOB B IMPOIIEALIEM MaTepHale.

4. B npomecce n3yueHns HOBOrO Marepuaia BHUMaHWE yIEHHKOB 00pallaeTcss Ha HanboJee
CIIO)KHBIE pa3fenbl n3ydaemMoi Tembl. HeoOxoaumo damie obOpamiatbCss K HUIM C BONPOCaMH,
BBUICHSAIONIMMH TIOHUMaHUE y4eOHOTo MaTepuana, CTHMYJIMPOBATHBOIPOCH! MPH 3aTPYJHEHUSAX B
YCBOEHHMH HOBOT'O MaTepuaia.

Mecto yyedHoro npeamera «®usuka» B yueOHOM ILIaHe

B coorBercTtBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero oOpazoBaHusi y4eOHbIH mpeameT «Du3uka» BXOAUT BIPEAMETHYIO 00JacTh
«EcrecTBeHHBIE HayKW» U SBISETCA 00s3aTelnbHBIM I u3ydeHus. ConepkaHue y4eOHOTo
npenMera «Du3uKay, MPECTaBICHHOE B

paboueii mporpamme, cootBerctByer ®I'OC OO0, OCHOBHOM
o0pa3oBaTeNnpHON MpOrpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUs, a/IaITHPOBAHHOMN
OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMe OCHOBHOTO 0OIIero oOpa3oBaHMs OOYYaIONMIUXCS C
3aJIePKKON TICUXUYECKOTO PA3BUTHSI.

COHEPXAHUE YUEBHOI'O IIPEIMETA «®U3UKA»

7 KJACC

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHMHU OKPY:KaK0LIero Mupa

dusuka — Hayka o mpupoxe. SIBmenms npupoxsl (MC!). ®usmueckme sBIEHHS:
MEXaHUUYECKUE, TETIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenWuMHBL V3MepeHnme (u3MuecKHX BenmumH. Dusuueckue npubopol’.
Ioepewnocmo usmepenuti. MexxayHapoHasi CUCTEMA €AMHHII.

Kak ¢usmuka m apyrue ecTeCTBEHHble HayKH HM3Y4aroT NpUpPORy. EcmecmeenHno-HayuHblil
Memoo NO3HAHUA: HaOI0OeHue, NOCMAHOBKA HAYYHO20 BONPOCA, BbLOSUICEHUE 2UNOme3,
9KCnepumMeHm no npogepke 2unomes, oovicHeHue Habawoaemozo aenenus. Onucanue puzuyecKux
SGNIeHULL C NOMOWbIO MOOeell.



[Tpeamer u MeTOIbI (PUBHKH.

Jemoncmpayuu®

1. MexaHuueckue, TEIUIOBBIE,  DJIEKTPUYECKHE, MarHuTHBIE,  CBETOBBIC
SABIICHMSI.

2. dusnueckure MpUOOPLI M IPOLEAYPa NPAMBIX H3MEPEHHUH aHATIOTOBBIM HIU(DPOBLIM
puoOpOM.

3. Onpeienenye MOrpeIHOCTH SKCIEPUMEHTA.

DponmanvHvle 1a00pamopHvle padomsl UiU I1EKMPOHHAA 0EMOHCMPAYUSL.

1. Onpenenenue LEHbl  JCJIECHUS  HU3MEPUTEIBHOrO npubopa  (MCHONB3YA
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. M3mepenne o0bEMa )KUKOCTH B TBEPOTO Tea

3. Onpedenenue pazmepos Maivix mei.

Pazzen 2. IleppoHavaibHble CBEJEHHs 0 CTPOCHHH BelllecTBA

CTpoeHne BEIIECTBA: aTOMBI M MOJIEKYJNBI, ux pasmepvl. Onvimol, 00Ka3bléarOwue
OUCKpemHoe cmpoeHue 6ewecmsd.

JlBwkenne uacTull BemecTBa. CBA3b CKOPOCTH JBM)KEHUS YACTUIL C TEMIIEPATYPOIL.
BpoyHoBckoe awkenue, auddysus. Bzaumooeicmeue uacmuy 6eujecmeq; NPUmAdCeHue u
ommankusanue.

ArperaTHple  COCTOSHHSL BELIECTBA: CMPOCHUE 2a306, JHCUOKOCMEU U MEEPObIX
(kpucmaniuveckux) men. B3aumoceasb medcoy cE0UCMEaMu 6euecms 6 DasHbIX aA2pe2amHblX
COCMOAHUAX U UX AMOMHO-MOLEKYAAPHbIM cmpoeruem. OcobeHHOCMU a2pecamublx COCMOSHUL
6000L.

Hemoncmpayuu®

L MC — snemenTBI coneprkanus, BKIIOYAIONINE MEKIPEIMETHBIE CBA3H, KOTOPBIE

MoApoOHEE PaCKPHITHI BTEMATUUECKOM IJIAHUPOBAHUU.

2 311ech 1 fajiee KypCHBOM 0003HAYEHB! TEMBI, H3yUeHHE KOTOPHIX MPOBOJUTCS B 03HAKOMHUTEIHLHOM
riane. [legarorcaMocToaTenbHO ONpeenseT 00beM H3y4aeMoro MaTepuaia.

% Bce JlemoncTpamu 1 JlaGopaTopHbIe paboThI, MPeICTABICHHBIE B COJCPKAHNH, IOTTYCKAeTCS
(MOXHO) MPOBOIUTH, HCTIONB3YsI HH(POPMAIIMOHHBIE U DJIEKTPOHHBIE TEXHOJIOTUH (LU(pOBBIE
o0Opa3oBaTeNbHbIE PECYPCHI).

4 3nech 1 anee NPUBOAUTCS PACIIUPEHHBIH epeyeHb T1a00PaTOPHBIX PabOT U ONBITOB, H3
KOTOPOTO YUYHUTENb AETAETBBHIOOD 110 CBOEMY YCMOTPEHHUIO.

1. Habmo1eH1e GpOyHOBCKOTO JIBHKEHHS.

2. Ha6mronenune nuddysumu.

Dponmanvhsle 1a60pamopHvle padomol U ONbIMbL

1. Onenka  amamerpa aToMa  METOJOM  psAoB  (C  HCIOJNb30BaHHUEM
¢dotorpaduit).

2. OnbITHI 10 HAOTIOACHHUIO TEIIJIOBOTO PACIINPEHUS Ta30B.

3.0nbITEl 10 OGHAPYKEHHIO NEHCTBHA CHJI MOJIEKYISPHOIO HPUTSKEHUS
(371eKmMpoOHHAA OeMOHCMPAYUsL).

Pa3znen 3. /IBu:KeHHe ¥ B3aMMOAelCTBHE TeJ

Mexanuueckoe qBuxkeHue. PaBHomepHoe u HepaBHOMepHOe aBuxkeHue. CkopocTth. Cpednss
CKOPOCMb NPU HEPABHOMEPHOM O8udcenul. Pacdér myTH U BpEMEHHU IBUKCHUS.

SBnenue wuHepuuu. 3akoH unepyuu. Bzaumooeticmeue men Kax NpuUYUHA USMEHEHUS
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ckopocmu ogudicenus men. Macca kak mepa unepmuocmu mena. IlnotHocts BemectBa. CéA3b
NJIOMHOCMU C KOTUYEeCMBOM MOJIEK)]l 8 eOuHUYye 00vémaseuiecmaa.

Cuta kak XapakTepucTuka B3auMoeiictus ten. Cuna ynpyeocmu ¥ 3akoH ['yka. H3mepenue
CUTIbL ¢ NOMOWbIO OUHAMOMempa. SIBIeHNEe TATOTeHUs U cunaTsbkectu. Cuna masjxcecmu Ha Opy2ux
nianemax (MC). Bec tena. HeBecomocth. CnojkeHue CHJI, HANpaBICHHBIX 10 OAHOW MPSIMOM.

PaBnonetictByromas cwit. Cuna mpenus. Tperue ckonviceHus u mpenue nokos. Tpenue 6 npupooe u
mexHuke (MC).

Jemoncmpayuu®

HabroieHie MEXaHUYECKOTO JIBHKEHHUS Tela.

V3MepeHne cKOpOCTH IPSIMOIMHENRHOTO JIBHKEHHS.
HabmrosieHue SBIeHUs HHEPLIUH.

HabmroieH1e U3MEHEHHs CKOPOCTU IPH B3aUMOJIEHCTBHH Tel.
CpaBHeHHE Macc M0 B3aUMOICHCTBHUIO Tell.

Sk wnE

Crnoxxenue CUJI, HAITPAaBJICHHLIX I10 OJIHOH HpHMOﬁ.

7. JleMOHCTpaLKs CUIIBI YIPYTOCTU HA Pa3IMYHbIX MaTepHaax.
@ponmanvHovle 1a60pamopHvle padoomuvl U ONbIMBL,

1. Omnpenenenrue CKOPOCTU PAaBHOMEPHOTO IBHKEHUS (IIapHKa B KUAKOCTU,MOIETTH
AIEKTPUUECKOTO aBTOMOOUJIS U T. 11.) (271eKMPOHHAA 0eMOHCMPAUU).

2. Omnpenenenne cpeaHe CKOPOCTH CKOJIBbKEHMsI OpycKa WJIM IAapHKa IMOHAKIOHHOM
IJIOCKOCTH.

3. Onpenenenue IOTHOCTU TBEPAOTO Tea.

4, OmnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTh PACTsDKEHUS (edopMaryu)npyKuHbI

oT HpPIJ'IO)KGHHOﬁ CHIJIBI.

5. OHBITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD CUJIbI TPCHHUA CKOJIBXKCHUSA OTBECA TCJIa U
XapaKTepa COMPUKACAIOIIINXCS HOBerHOCTeP’I.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKHKOCTEH 1 ra3oB
Hasnenue. Cnocobvl ymenvuilenus u ysenudenus oasnenus. /lasneHue 2aza.3asucumocms
oasnenust 2aza om oowvéma, memnepamypul. llepedaua daenenus

meépovimu menamu, Acuokocmamu u eazamu. 3axoun Ilackans. I[Ineemamuueckue mawiumbl.
3aBUCHMOCTh JIaBJICHUSI KUIAKOCTH OT riayOunbl. Coobwarowuecs cocyowl. [udpasiuueckue
MeXaHU3Mbl.

Atmochepa 3emnn u armocdepHoe maBieHHE. [IpuuuHvl Cyuecmeosanus 6030VUIHOU
obonouku 3emau. Onwvim Toppuuennu. Hsmepenue ammocgeprozo Oasnenus. 3asucumocmy
ammocgeprozo 0asneHus om 8blCOMbl HAO yposHeMm mopsi. [Ipubopwl 0 usmepenus ammocgheprHoco
0ageHusl.

eticmeue scudkocmu u 2aza Ha nocpyIHcEHHoe 8 HUX meno. BriTaakuBaromias (apXxuMenoBa)
cuna. 3axon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCHUMOCTD JaBJICHUS T'a3a OT TEMIEPATYPHI.

2. [Tepenava naBneHUs KUIKOCTHIO U TA30M.

3. Coo01maroIyecs cocy/ibl.

4. [uapasinyeckuii mpecc.

5. [TposiBneHue necTBUS aTMOC(PEPHOTO JTABIICHUS.

6. 3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTUTENa U
IINIOTHOCTH KUIAKOCTH.

7. PaBeHCTBO BHITAIKUBAIOIICH CUIIBI BECY BHITECHEHHOM KHUIKOCTH.

8. VYcnoBue I1aBaHus Tel: [IaBaHUE WU MOrpy>KEHUC TCJI B 3aBUCUMOCTHOT
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COOTHOIIICHUS INIOTHOCTEH TejIa U KUAKOCTH.
®@ponmansHsle 1abopamopHsle padomosl u OnbINbL

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPY>KEHHOM B )KUJIKOCTh
4acTH Tela.

2. OnpeneneHre BBITAJKUBAIONIEH CUJIbI, JCHCTBYIOLIEH Ha TENO0, MOTPYKEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJKMBAIOIIEH CHJIBI, JCWCTBYIOUIEH Ha TeElIO B

XKUJKOCTH, OT MaccChl Tea.
4, OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT 00bEMA MOrPYKEHHOH B )KUAKOCTh YaCTH TeJIau OT IJIOTHOCTH JKUAKOCTH.

5. KonctpyupoBanue apeomeTpa WM  KOHCTPYUPOBAaHUE  JIOJKHUH ONpeeliCHUE
€€ Irpy3010JbEMHOCTH.

Pa3nen 5. Pabora u MomHOCTh. DHeprus

Mexanudeckas pabota. MOITHOCTb.

[TpocThie MeXaHU3MBIL: pbIuar, OJIOK, HAKJIOHHAS TIOCKOCTb. [Ipasuno pasHosecus pwiuaea.
IIpumenenue npasuna pasHosecus pvluaza xk 0610Ky. «3onomoe npasuno» mexanuxu. KI1J mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasi 3Heprusi. Kunemuueckas u nomenyuanvhas suepeus. Ilpespawenue o0Ho2o
8U0a MeXaHUu4yecKol IHepauu 8 Opy2ou. 3aKOH COXPaHEHHsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsI TPOCTHIX MEXaHU3MOB.

®Dponmanvusie nabopamopnvle’pabomot u onvimoi*

1. Onpenenenue paboThl CUJIbI TPEHUS TP PAaBHOMEPHOM JIBUKEHHUH TeJaro
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBanue ycinoBuii paBHOBECHUS pblyara.

3. N3mepenne KILJ HAaKJIOHHOHN IIJIOCKOCTH (3n1ekmponnasn
demoncmpayus).

4, N3yueHne 3akoHa COXpaHEHUS MEXaHWYECKON DHEPrUM (271eKmpOHHAA
demoncmpayus).
8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS

OcHosHble nonodHcenUs MONEKYIAPHO-KUHEeMUYeCKol meopuu cmpoenus eewjecmsa. Macca u
pazmepvl amomos u monexyi. Onvimvl, NOOMEEPHCOAIOUUE OCHOBHBLE NOTONHCEHUS MOJIEKVIAPHO-
KUHemu4eckou meopuu.

Monenu TBEPIOTO, JKHUJIKOTO M Ta3000pa3HOTO COCTOSHUU BeIllecTBa. Kpucmaniuueckue u
amopgnvie mena. ObvscHeHUe CBOUCME 2A308, HCUOKOCMEU U MEEPOLIX Mel HA OCHO8E NONONACEHUL
MONEKYIAPHO-KUHemuyeckol meopuy. CMaduBaHUE U KanuiisipHvle seieHus. Tennogoe pacuiupenue
u corcamue.

Temmieparypa. Ces3b memnepamypuvl co CKOPOCHbIO MENI08020 OBUNCEHUS YACTIUY.

Buytpennsist sHeprus. Cnocobvi usmeHeHusi GHYmMpeHHel dHepeuu: menionepeoava u
coseputenue pabomoi. Buowl mennionepedauu.: menjionpo8ooOHOCb, KOHBEKYUS, U3TYYEHUe.

KonudectBo Temnotel. Yoenvrnas mennoémxkocms eewecmeéa. Tennoobmen u mennogoe
pasHosecue. YpasHenue meniogo2o Oananca.

IInasnenue u omeepoesanue KpUCmailuyeckux eeujecms. Yoenvnas menioma niasieHus.
Ilapoobpaszoseanue u xoundencayus. Hcnapenue (MC). Kunenue. Voenvnas mennoma
napoobpazosanus. 3asUCUMOCMb  MeMNEPamypvl KUNEHUs Om ammoc@epHo2o  0daeieHus.
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Bnraosicnocmo 6030yxa.

DHeprus TOINBA. YoenvHas menioma ccopanus.

Ipunyuner pabomvl mennosvix osucamenei. KII[] mennosoco osucamens.
Tennosvie dsucamenu u 3auwuma okpyxcaroweu cpeovt (MC).

3axon coxpanenus u npespawjenus snepauu 8 menaogvix npoyeccax (MC).

Hemoncmpayuu

1. Hab6mronenne 6poyHOBCKOTO JIBHYKCHHS.

2. Ha6monenue nuddysun.

3. HaoGuroieHue siBJICHUH CMaYMBaHUS U KAITWJUIAPHBIX SIBIICHUH.

4, HabGumtoieHre TermIoBoro pacuMpeHus Tell.

5. N3meHeHne naBieHHs Ta3a MPU M3MEHEHWU O00bEMa W HArpEeBaHUU WITU
OXJIAXKICHHH.

6. [TpaBwiia u3MepeHus TEMIIEPATyPHI.

1. Byl Temonepenaym.

8. OxJaxkIeHue TP COBEPIIICHUH PAOOTHI.

9. Harpeanue npu coBepiieHn# pabOThl BHEITHUMU CHIIAMHU.

10.  CpaBHenue TermnoéMKoCTel pa3IMYHBIX BELIECTB.

11. HaGmoneHue KUTICHHUS.

12. Hab6moznenue I0CTOSHCTBA TEMIEPATYPHI IIPU IIABICHUH.

13. Mozenu TEIUIOBBIX JBUTATEIIEH.

@ponmanvHovle 1a60pamopHvle padomul U ONbIMbL

1.

OneIThl 10 OOHAPYKEHUIO AEUCTBUSI CHUJ MOJIEKYJISIPHOTO HPUTSKEHUS

(371eKmponHan demoncmpayusi).

2.
3.

TCII.

4.
S.

OnpITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpITHl 110 HAOJIIOJIEHUIO TEMJIOBOIO PACHIMPEHUs Ta30B, KUIKOCTEH UTBEPIBIX

OnpeﬂeneHI/Ie JAaBJICHUS BO31yXa B OajutoHe mIpuna.
OHLITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTDb JaBJICHUA BO3AyXa OT eroo0béma u

HarpeBaHHus UJIN OXJIAXKICHUSA.

6.

Habntonienne n3MeHeHHs BHYTPEHHEH SHEpruu Teja B pe3yJibTare

TCILIONEpCaaIn U pa6OTBI BHCIIHUX CHIJI.

1.
BOJIBI.

8.
9.
10.

UccnenoBanue siBieHus TeruiooOMeHa MpU CMEIIMBAHUU XOJOTHOW HUTOpsiueit

HccnenoBanue mporecca NCIIapeHusl.
Omnpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.
Onpedenenue yoenvbHOU Mmeniomsl Nide1eHUs: 1bod.

Pazgen 7. DnekTpuyeckne ¥ MArHUTHbIE SIBJICHHSA

Onexmpuzayusi men. J|Ba poaa 3MeKTPUUYECKUX 3aps10B. BzauMoaeiicTBre 3apsyKeHHbBIX Tell.
Onektpuueckoe mnone. Ilpunyun cynepnosuyuu 31eKmpuyeckux noneu (Ha KaiecmeeHHOM

yposHe).

Hocumenu snexmpuueckux 3apsoos. Dnemenmaphwviii dnexmpuueckuit 3apsod. CmpoeHue

amoma. ITpOBOAHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro3apsa.

DNIEKTpUYECKUN TOK. VYcnosus cywecmeosanusi snekmpuyeckoeo moka. VICTOYHUKH
ToKa. JIEHCTBUSA SIEKTPUYECKOrO TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE).

IIOCTOSHHOTI'O

3ﬂel<mpuue07<uﬁ MOK 6 HCUOKOCMAX U 2A3aX.

PaboTa 1 MOLITHOCTH 3JEKTPUUECKOT0 ToKa. 3akon /[ocoyna—/lenya. nekmpuieckue yenu u
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nompeoumenu 31eKmpuieckol sHepauu 8 ovimy.dNeKTpudeckas nenb. Cuna Toka. DIEKTPUIeCcKoe
Hanpspkenue. ColpoTUBIECHUE TPOBOAHUKA. YOoenbHoe conpomusnerue sewecmaa. 3akon OMa st
yuyactka 1enu. llocrmemoBaTenbHOe U MapaiebHOE COEIMHEHHE MPOBOJHHUKOB. Kopomkoe
3aMbIKAHUe.

[TocrossHHBIE MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX MAarHutoB. Maenummuoe noie.
Maernumnoe none 3emnu u e2o 3navenue 0as xcuzuu Ha 3emne. Onoim Ipcmeda. Macnummoe none
anekmpuyecko2o moka. Ilpumenenue snekmpomaznumos 6 mexuuxe./leticmeue MacHUmMHo20 NOas Ha
NPOBOOHUK C MOKOM. DIeKmpoosusameins

nocmosnHo2o moka. Mcnoavsosanue snekmpoosucameneti 8 MeXHUYecKux ycm- poucmeax u Ha
mpaHcnopme.

Onvimur  Dapades.  Henenue  snekmpomachumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpocenepamop. Cnocobvl  noayueHusi 31eKmpuyeckou dHepeuu. DIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu

1. DJIeKTpU3aIHs TeJL.

2. JIBa po/a >JIEKTPUYECKUX 3apSI0B U B3aUMOJICHCTBHIE 3apSKEHHBIX TEJL
3. Y CTpoUCTBO U AEHUCTBUE DIEKTPOCKOIIA.

4, DJIEKTPOCTATHYECKAS MHLYKIIHSL.

5. 3aKOH COXpaHEHUs DIIEKTPUYECKUX 3apSI0B.

6. [IpOBOHUKY U IUDIEKTPHKH.

1. MopennpoBaHre CUIIOBBIX JIMHAN JIEKTPUYECKOTO MOJIS.

8. VICTOYHMKH TOCTOSHHOTO TOKA.

9. JIeHCTBUS SIEKTPUYECKOTO TOKA.

10.  DnexTpuyeckuii TOK B KUIKOCTH.

11.  TasoBblii paspsz.

12.  UsmepeHue cuibl TOKa aMIIEPMETPOM.

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

15.  BsaumopeiicTBHE MOCTOSHHBIX MATHUTOB.

16. MopenupoBanue HEBO3MOKHOCTH Pas/eleHus MOTIOCOB MAarHHTA.
17. MopennpoBanye MarHUTHBIX MOJIEH MOCTOSHHBIX MATHUTOB.
18.  Omnwir Dpcrena.

19.  MarnuTHOE MOJIE TOKA. DIEKTPOMATHHUT.

20.  JleiicTBHE MarHUTHOIO MOJIS HA IPOBOIHUK C TOKOM.

21.  DrexTpoaBUraTesh NOCTOSHHOTO TOKA.

22. VccnenoBaHue SBJIEHHS 3J1EKTPOMATHUTHOM HHITYKIIUH.

23.  Onsite dapages.

24 3aBHUCHMOCTD HaIlpaBJICHUA WHAYKIIMOHHOI'O TOKa OT yCJ'IOBI/Iﬁ €ro
BO3HHUKHOBCHUS.

25.  DnekTporeneparop IMOCTOSHHOIO TOKA.
Dponmanvhoie 1a60pamopHvle padomol U ONbIMbL

1. OneiTel 1O HAOIIOJICHUIO AIIEKTPU3ALINN Tel UWHAYKIWEW © Tpu
COMPUKOCHOBEHHUHU.

2. HccnenoBanme paeiicTBus AJIEKTPUYECKOTO TIOJNSI Ha TPOBOJHHUKH M
IHABIIEKTPUKH.

3. COopka u mpoBepka padOThI JEKTPUUECKOMN MU TTOCTOSHHOTO TOKA.

4. N3mepenue U peryaupoBaHue CUIIbI TOKA.

10



S. N3mepenne u peryampoBaHure HAMPSKEHUS.
6. Hccneoosanue 3agucumocmu cuibl moka, uoywe2o uepes pe3ucmop, om
CONPOMUGTIEHUS PE3UCTNOPA U HANPAICEHUS HA PEIUCHOPE.

7. Onvimol, O0emoHcmpupyiowjue 3a8UCUMOCIb  INEKMPUUECKO20 CONPOMUBTIEHUS
NPOBOOHUKA OM €20 OUHbL, NIOWAO0U NONEPEUHO20 Ce4eHUs U Mamepuad.

8. Ilposepka npasuna cnosiceHus HanpajfCeHull npu Nocied08amenrbHOM COeOUHeHUU
08YX pe3ucmopos.

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

10. Onpenenenue paboThl JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOp.

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

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYILLErO YEPE3 JAMIIOUKY, OT HalpsKEHUS
Ha HEu.

13. HccnepoBanne MarHUTHOrO B3aUMOICMCTBUS TOCTOSIHHBIX MAarHUTOB.

14. W3ydyeHre MarHUTHOTO TMOJISI TMOCTOSHHBIX MAarHUTOB MpPH UX OOBEIUHEHUHM U
pa3lieNeHuN.

15. UccnenoBanue nencTBus 3JEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

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

17. N3ydeHue neicTBUs MAarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM.

18.  Usyuenue pabomwl 21ekmpoosucamens.

19. N3mepenne KII/I anekTpoaBurareibHONM yCTaHOBKH.

20. OnbITHl 110 UCCIEIOBAHUIO SIBIICHUS 3JE€KTPOMArHUTHOW MHIYKLUWHU: HUCCIEAOBaHUE

W3MEHEHWH 3HAYeHUS 1 HaIrpaBJICHHUA WHAYKIIMOHHOI'O TOKa.

9 KJIACC

Pa3nen 8. Mexannveckue siBJIeHUs

Mexannueckoe nBumxkeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCHTEIHHOCTH
MEXaHMUYECKOTO  JIBWKEHUSA. PaBHOMepHOEe NpSIMOJIMHENHOE JBWXKEHUe. [HepasnomepHoe
npamonuneunoe oeuxcenue. CpenHAs U MCHOBEHHAA CKOPOCMb mend NpU HePaAGHOMEPHOM
OBUIICEHUU.

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

Jluneinas u yenosas ckopocmu. Llenmpocmpemumenbroe ycKopeHue.

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

Ipunyun cynepno3zuyuu cun.

Cuna ynpyzocmu. 3axon I yka. Cuna mpenus.: cuna mpenus CKOAbHCEHUsl, CULA MPEHUs NOKOA,
opyaue 8udvl MpeHusl.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO MaIeHusl. /Jsudicerue
naanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocmo. Hegecomocmo u nepecpy3xu.

PaBHOBecue MaTepuanbHON TOUKU. AOcoomuo meépooe meno. Pagnosecue meépooeo mena
¢ 3aKpenniénHotl ocvio epaujenus. MoMeHT cuibl. Llenmp masxcecmu.

Umnynec Tena. Mzmenenue umnyavca. Hmnyavce cunbi. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBnoe nemxkenue (MC).

Mexannyeckasi pabota u MOITHOCTh. PaboTa cun tsxxecTH, ynpyeocmu, mpenus.Cesazo sHepeuu
u pabomul. IloTeHIIMANbHAS SHEPTHS TeJa, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMin. [lomenyuanvHas
aHepeus cocamou npyscunsvl. Kunernueckas sueprus. Teopema o KuHemuueckou dHepeuu. 3aKOH
COXpaHEHUsI MEXaHUYECKOU SHEPTHH.

Hemoncmpayuu

1. Hab6nronenne MexaHn4ecKoro ABUKEHUS TeJla OTHOCUTEIHHO Pa3HbIX TEIOTCUETA.
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2. CpaBHeHuE NyTeW U TPAaCKTOPUM JBUKEHMSI OJHOTO U TOTO K€ TEIAOTHOCUTEIIBHO
Pa3HBIX TEJI OTCUETA.

3. N3mepenue ckopocTu U YCKOPEHUS IPSIMOIMHEWHOTO IBUKEHUS.

4, HccnenoBanue NpU3HAKOB paBHOYCKOPEHHOTO JBUKCHHUS.

5. Habnronenne qBMKEeHUS TeJa 1Mo OKPYKHOCTH.

6. HabGmtonenne MexaHWYeCKUX SBJICHUM, IPOMCXOJALUIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOMHETa (PU3HKH.

1. 3aBUCUMOCTb YCKOpPEHHS Tejla OT MacChl Te€la U JIEUCTBYIOIIEH HAa HEro

CHIJIBI.

12



8. Hab6uro1eH1e paBeHCTBa CHII IPH B3aUMOJIEHCTBHH TEL.
9. 3MeHenMe Beca Tesa P YCKOPEHHOM JIBUKEHUH.
10. Tlepenaua ummynasca npu B3aUMOEHCTBUM TEI.
11. TIpeobpaszoBanus SHEPIUH NPH B3aMMOIEHCTBHH TEIL.
12.  CoxpaHeHue UMITyIbCa IIPU HEYIPYTOM B3aHMOICHCTBUM.
13.  Coxpanenue ummybca Ipu aGCOTIOTHO YIPYTOM B3aHMOIEHCTBUM.
14. Ha6nroneHue peaKTUBHOTO JABHKEHUS.
15.  Coxpanenne MexaHMYECKOI SHEPTHH IIPU CBOOOIHOM IaICHHH.
16. CoxpaHeHue  MeXaHHYECKOM SHEPIUM  [PH  JIBMKEHMM  Teja  TOJ
NEWCTBUEM TIPYKUHBL.
Dponmanvhusle 1a6Opamopvle padontvl u ONbLLMbL

1. Koncmpyuposanue mpaxma 0ns pazeona u 0anivHetiue20 pagHoMepHO2008UNCEHUSL
wapuxka uiu mejaedtCKu.

2. OmnpeneneHue CpeHEH CKOPOCTH CKOJIBKCHHS OpyCKa WM JBMKCHHSIIAPUKA I10
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOPEHUs Tella TIPU PABHOYCKOPEHHOM JIBHYKCHHH MTOHAKIOHHOW
TUTOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHU IPH PAaBHOYCKOPECHHOMIBHKECHUH
0e3 Ha4aJIbHON CKOPOCTH.

5 ' HCCHGI{OB&HHG 3aBUCUMOCTHU CHUJIbI TPCHUSA CKOJIBXXCHU S oT CHJIbI
HOPMaJIbLHOTO JABJICHHUS.

6. Omnpenenenue KodhPUITUEHTA TPEHUS CKOJBKEHUSI.

1. Omnpenenenne KECTKOCTU TPYIKUHBI.

8. Onpenenenue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJAro

TOPU30HTAIBHON MOBEPXHOCTH.

9. Onpenenenne paboThI CWJIBI  YIPYrocTH oIpu  NoabEME rpysa
C MCIIOJIb30BaHUEM HEIOJIBUKHOTO U MOABH>KHOTO OJIOKOB.

10.  Msydenwue 3aKoHA COXpAHEHHs SHEPTHH.

Pa3nen 9. Mexanuueckue KoJjie0aHus U BOJIHBI

KonebarenbHoe nBukenue. OCHOBHBIC XapaKTEPUCTUKH KOJIGOAHWIA: TEpUOJ], YacToTa,
amruiutyaa. Mamemamuueckuti u  npyxcunHoli  maamuuxu. Ilpespawjenue dHepeuu  npu
KOeOamenbHOM O8UNCEHUL.

3aryxatomue Koiebanus. BeiHy)eHHbBIe Konebanus. Pe3onanc.

Mexanuveckre BoJHbI. CBOMCTBA MEXaHUUECKHUX BOJIH. [Ipo0oibHble U nonepeunsle 80JIHbL.
Jnuna eonHvl u ckopocmv e€é pacnpocmpanenus. Mexanuyeckue 607HbI 68 MEEPIOM mele,
ceticmuyeckue 801wl (MC).

3ByK. I pomkocmo 38yKka u evicoma mona. Ompadsicenue 36yka. HHgpazeyxk u ynompaseyx.

Hemoncmpayuu
HabGmonenne konebGaHuil Tenm MO AEWCTBUEM CHIIBI TSKECTU U CHUJIBIYTPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTU U HA TIPYKHUHE.
HaGmronenne BeIHYKIEHHBIX KOJIeOaHUH M pe30HaHCca.
PacnipocTpanenre npoAoibHBIX U MOMEPEYHBIX BOJH.
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

Ok whE

AKYCTUYECKUH PE30HAHC.
DponmanvHsle 1a60pamopHsle padomol U ONbIMbL
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1. Onpenenenne 4acTOThl M Tepuoja  KojeOaHM  MaTeMaTH4ecKOro
MasiTHUKA.

2. Omnpenenenre 4acToThl U MepHoOJa KOJIEOaHUM MPYKUHHOTO MasTHHKA
(271eKmpoHHasn 0emoHcmpayusi).

3. HccnenoBanue 3aBUCUMOCTH TIEpHOa KOJIEOaHUH TTOIBEIIICHHOTO K HUTUTPY3a OT
JUIUHBI HUTH.

4. Uccnenosanue 3aBHUCHUMOCTHU nepuoaa Kosie0aHui MPYXUHHOTO
MasTHHKA OT MACChl Tpy3a (2/1eKMPOHHAA 0EMOHCMPAYUSL).

5. [IpoBepka HE3aBUCUMOCTH MepUoJia KojaeOaHul rpy3a, MOABEIIEHHOTO KHUTH, OT
Macchl Tpy3a.

6. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb rnepuojia KoJe0aHmi
MIPYKUHHOTO MasiTHUKA OT MacCChl Ipy3a U )KECTKOCTU MPYKUHBI.

1. N3mepenue YCKOpEHUS CBOOOJTHOTO najieHus (21exkmponnasn
demoncmpayus).

Pazgen 10. DiekTpoMarHuTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI
DIEKTPOMarHUTHOE 10JIe. DIEKTPOMAarHUTHBIE BOIHBL. CE0UCMBa 21eKmpOMaASHUMHBIX 60.IH.
LIxana snekmpomaznumuulx 601H. Mcnonvsosanue 1eKmMpoMacHUMHBIX 80IH OJisl COMOBOU CEA3U.

CBeTa.
OnekTpomMarHuTHas mpupoaa cera. CKopocTh cBeTa. BoiHOBBIE CBOWCTBa

Hemoncmpayuu
1. CBolicTBa 3IEKTPOMAarHUTHBIX BOJIH.
2. BoHOBBIE CBOIiCTBa CBETA.

@ponmansvusie nadopamopnsie’ padomst u onvimor*
1 . I/I3y‘~IeHI/IC CBOMICTB SJICKTPOMArHuTHBIX BOJIH C IIOMOIIIBIO
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MOOWIBHOTO TenedoHa.

Pa3gea 11. CBeToBbIE IBJICHUSA

JlyueBas Mopxenbp cBera. VMctounuku cBera. [Ipsamonuneiinoe pacnpocmpanenue ceema.
3ammenusa Connya u Jlynvi. OTpaxkenue cBera. [lnockoe 3epkano. 3akoHompadsxiceHus ceema.

[Tpenomiienue cBeta. 3aKOH IPEJIOMIIEHUS CBETA. [lonnoe eHympennee ompadicenue ceéema.
Hcnonvzosanue nonnozo 6Hympenne20 ompajiceHusi 8 ONMU4ecKux ceemosooax.

Jlunza. Xon nyuedt B mmH3e. Onmuueckas cucmema ¢homoannapama, MUKPOCKONA U
meneckona (MC). I'naz kak onmuueckas cucmema. bauzopykocmo u 0aibHO30pPKOCHb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvr Hvtomona. Cnoowcenue cnekmpanivhbix
46emoe.

Hemoncmpayuu

[IpsimonuHeiHOE pacpoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tosrydenne n300pakeHHid B TUIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

OnTudyecKuii CBETOBO/I.

Xon ny4eil B cobuparouieit JuH3e.

X0 1y4del B paCCEUBAIOLLIEH JIMH3E.

[Tonydenue n300pakeHUi C MOMOIIBIO JIHH3.

[Tpunnumn aeiictBus hoToanmapara, MUKpPOCKOIIAa U TEIECKOTA.

HBoo~NooOakwDE

0. Moguenn riasa.

[EEY
=

Pasnoxenue 6e0ro cBeTa B CIIEKTP.
12 HonyquI/Ie 0eoro ceeTa IMPpU CJIOKCHUH CBETA PA3HBIX IIBETOB.
@ponmansHsle 1aOOpamopHvle padGomsl U ONbIMbL

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUsI CBETOBOTO Jiyda OT yrJIalaJeHus.

2. N3ydenne xapakTepuCcTUK H300paskeHUs IPEeIMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTJia MIPEIIOMIICHUS CBETOBOTO JTy4da OT yrianaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4. [Tonyuenune n300pa>keHUit ¢ TOMOIIBIO COOUPAOIIEH JTNH3BI.

5. Omnpenenenue GOKYCHOTO PACCTOSTHUS U ONITUYECKON CUITBI COOMPAIOIEHITNH3BI
(21eKkmponHas demoncmpayus).

6. OmpITBI 1O PaA3IOKECHUIO Oemoro  cBeta B CHEKTp  (21eKmpoHHas
demoncmpayus).

1. OnBITEI IO BOCIIPUSATHIO IIBETA MPEAMETOB MPH MX HAOIIOACHUHN UYepe3

L[BETOBBIE (QUIIBTPHI.

Pa3znen 12. KBaHTOBbBIE SIBJIEHUSA

Onvimsl Pesepghopoa w minaHerapHas mojenb atoma. Mojaenbs atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmul.

PamnoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuerus. CTpPOCHHE aTOMHOTO sjipa.

Hyknounas moodenvs amomnoco saopa. Hszomonwi. Paouoakxmusnvie npespawenus. Ilepuoo
noypacnada amomHsix soep.

SnepHbie peakuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAacCOBOTO YHCEIN.

Peaxyuu cunmesa u denenus sioep. Ucmounuxu snepeuu Connya u 36¢30 (MC).
SAnepnas aHepretuka. /eticmaus paouoaxmusHvlx usyyeHull Ha sxcusvie opeanuzmsl (MC).
Hemoncmpayuu
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CrieKTphl U3ITy4eHHUs U TOTIOIIEHUSI.
CrieKTphl pa3IMyuHbIX Ta30B.

CnekTtp Bomopoa.

Hab6mronenue TpexoB B kamepe Buibcona.
PaGota cuéryrika HOHU3UPYIOMINUX U3ITYyYCHHH.

ouhkowdE

Perucrpanus uznmydenusi NpupoIHbIX MUHEPAJIOB U MTPOIYKTOB.
DponmanvHsle 1a60pamopHsle padomul U ONbIMbL

1. HccnenoBanne TpeKOB: M3MEPEHHE SHEPTrUU YACTHIBI IO TOPMO3HOMYITYTH (TI0
dhoTtorpadusam) (31eKmpoHHAA 0eEMOHCMPAYU).
2. N3mepenue painoakTHBHOTO (pOHA (I1eKmMPOHHAA OeMOHCMpPauus).

IHoBTOpPUTEIHbHO-0000IA0 NI MOYJIb

[ToBTOpUTENBEHO-00001IAIOLINI MOy Ib IPEJHA3HAYEH AJIS CUCTEMaTH3aluu M0o000LIIeHNs
IIPEIMETHOTO COJAEPKAHMSI U OIbITa AESITEIbHOCTH, NPUOOPETEHHOIO MPUU3YUEHUH BCETO Kypca
(bu3uKH.

IIpy u3ydeHnn JaHHOTO MOIYJIS PEAIM3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI 1EATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeunBaeTCsi JOCTHKEHHE MPEIMETHBIX UMETAIPEIMETHBIX MIIaHUPYEMbIX
pe3yabTaToB 00y4YeHHs, (OPMHUPYETCS E€CTECTBEHHO- HayyHas I'PAaMOTHOCTB: OCBOCHHE HAy4YHBIX
METO/I0B HCCJIEI0OBAHNUS IBJICHUH IPUPOJIIM TEXHUKH, OBJIAZICHHE YMEHUAMU OOBSACHITh PU3NUECKUE
SIBJICHUS, IPUMEHAA IOJIYYEHHBIC 3HAHMSA, pEIIaTh 3a4a4d, B TOM YHCIE KA4E€CTBEHHBIE U
9KCIIEPUMEHTAJIbHBIE.

IIpuHIMIINAIBHO AEATENBHOCTHBIN XapaKTeP JAHHOTO PA3eiia peaanu3yercs 3a CY4ET TOT0, 4TO
ydJaluecs BBITOJIHAOT 3a1aHUs, B KOTOPBIX UM IIPEJIaracTcs:

® Ha OCHOBE IOJIyYEHHBIX 3HAHUH pacro3HaBaTh U HAyYHO OOBACHATH (PU3UUECKUE SIBICHUS B
OKPY’KaOIIEeH MPUPOJIE U TOBCEAHEBHOM KU3HU;

® JCMOJB30BaTh MOJI PYKOBOJCTBOM I€/Iarora Hay4HbIe METOJIbl MCCIIEIOBAaHUS (PU3HUECKUX
SIBJICHHI, B TOM YHUCIIE JIJISl IPOBEPKHU TUTIOTE3 U TIOYYCHUS TEOPETHUECKUX BBIBOJIOB;
® 0OBSCHATH C ONOPOM Ha JUIAKTUYECKUI MaTepual ociie 00Cy>KASHUs ¢ TeJaroroM HayuHble
OCHOBBI HamOoJiee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHH, HampuMmep,
IPAaKTUYECKOTO HCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
NPEBPAICHHS U COXPAaHEHHS BCEX M3BECTHBIX BUIOB YHEPTHU.
Kaxnas wu3 Tem JaHHOro paszjena BKIIOYAeT S3KCIEPUMEHTAIbHOE UCCIeI0BaHHe
o0o0maroniero xapakrepa Ha YCMOTpPEHHE Iefarora W mpHu ero momomu. Pasmen 3aBepmaercs
MPOBEICHUEM TUArHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypPCOCHOBHOM IIKOJIBI.

KOHTPOJIbHO-U3MEPUTEC/IbHBIE MAaTCPHAJIbI

[TpoBeneHue OLEHKN TOCTUKEHUH IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUAYUYEOHOT0 IpeaMeTa
MIPOBOAUTCS B (pOpME TEKYIIETro U pyOeKHOTO KOHTPOJISI B BUJI€ KOHTPOJIBHBIX PadoT.

7 kaace

Koumponvnas paboma Ne 1 o teme «llepBoHadanbHbIe CBEJCHUS O CTPOSHUH BEIIIECTBA»
Koumponvnas paboma Ne 2 no teme «Macca, IIIOTHOCTb, 00BEMY.

Konumponvnasa paboma Ne 3 o Teme «CHIIbl B IPUPOJIEN.

Koumponvuasa paboma Ne 4 o teme «JlaBnenue».

Hmozoseas nposepounas paboma.

8 kaace

Bxoonas nposepounas paboma.

Koumponvnas paboma Ne 2 o teme «TemnnoBsie siBneHus». Konmponvnas paboma Ne
3 1o TeMe «ArperaTHbIe COCTOSIHHS BEIIECTBAY.
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Koumponvnaa paboma Ne 4 no teme «Inexrpuueckuid Tok. Hampsoxenuey,
«Conpotusnenue. CoeJMHEHUE TPOBOTHUKOBY.

Koumponvnas paboma Ne 5 no teme «PaboTa M MOIIHOCTH AJIEKTPUIECKOTOTOKAY,
«3akoH Jxoyns —Jlenua».

Hmoezosas nposepounas paboma
9 kaace
Bxoouas nposepounas paboma.

Konmponvnasa paboma Nel o teme «3aKOHBI JBMXKCHHUS U B3aHMOJICHCTBHS
TEI».

Koumponvnasa paboma Ne 2 no teme «Mexanndeckue Koyiebanus U BOIHb. Konmponvhasa paboma
Ne 3 o Teme «DIIEKTpUUECKUE U MAarHUTHBIC sIBIICHUs» . Konmponvhas paboma Ne 4 1o teme
«CtpoeHne aTomMa U aTOMHOTO s1Ipa» U

«Ctpoenue u sBomtonus BeeneHHONY.
Hmoezosas nposepounas paboma.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA
«®U3NKA» HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA3OBAHUN A

B nenom pesynbrarel ocBoeHus: oOyvaronumucsa ¢ 3I1P yueGHoro mpeamera
«Duszrka» TOKHBI COBMANATh C pe3ysibTaTaMu paboueill MPOrpaMMBIOCHOBHOTO
o0miero oOpa3oBaHusI.

Haunbonee 3HaYNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMS K 00YYEHHUIO U LIeJIEHANPaBICHHON MO3HABATEIbHON 1eATeIbHOCTH;YCTAHOBKA Ha
OCMBICJICHHE JIMYHOTO OINbITa, HAOMIOAEHUN 3a (U3NYECKUMU
AKCIIEPUMEHTAMH;
YCTaHOBKAa Ha OCMBICJIEHUE PE3YyJIbTaTOB HAOIIOJCHHUN 3a MPUPOAHBIMU UTEXHOTE€HHBIMU
SBJICHUSIMU C MO3ULMH (PU3NYECKUX 3aKOHOB,;

CIIOCOOHOCTh ~ OIICHMBAaTh IPOUCXOJSIINE HW3MEHEHUs U UX I[OCIEACTBUS;
(GbopMyaMpOBATh U OLIEHUBATh PUCKH, (POPMHUPOBATH OIIBIT;
MOBBILICHHE YPOBHS cBOEM KOMITETEHTHOCTH yepes IPAKTUYECKYIO

JesITeIbHOCTD (IIPU COBMECTHOM BBIMIOJIHEHUH JTAOOPAaTOPHBIX MPAKTUYECKUX paboT);yMeHue
pa3ianyaTh yyeOHble CUTyaluu, B KOTOpbIX ydamiuiics ¢ 3[1P moxer

JEUCTBOBATh CaMOCTOSITEIbHO, W CUTyallud, TJ€ CIEIyeT BOCIOJIb30BaTbCA CIPaBOYHOU
nH(popMalyen U IpyruMH BCIIOMOTaTEIbHBIMU CPEACTBAMY;

CHOCOOHOCTh MPUHUMATD pEIIeHHE B )KU3HEHHOW CUTYallMy Ha OCHOBETIEPEHOCA MOJTyYEeHHBIX
B X0/ 00yueHusl GU3NYECKUX 3HAHUM B aKTyalbHYIO CUTYAIIHIO;

CHOCOOHOCTh COOMIOAATH B MOBCETHEBHON JKU3HU MPaBUIIa JINYHON 0€301acHOCTH Ha OCHOBE
MOHUMaHUs (PU3NYECKUX SBJICHUM U 3HAHUS 3aKOHOB (DU3HKHU;

YMEHHE KPUTHYECKH OLIEHUBATh IOIYYEHHYIO OT coOeceJHIKa HH(POPMALIUIO, COOTHOCS €€ CO
3HaHHEM (PU3HUECKUX 3aKOHOB;

CIOCOOHOCTh TepeaTh CBOU COOOpa)KeHUs, YMO3AKIIOYEHHUS TaK, 4TOOBI OBITh MOHATHIM
JIPYTUM YEJIOBEKOM;

a/IEKBaTHOCTH MOBEICHUS 00YyYaIOLIerocs ¢ TOYKU 3PEHHUSI OMACHOCTH MJTM O€30MacHOCTH ISt
ceOsl WK 17151 OKPYKAIOIIUX;

YBaXXEHUE K TPYly U pe3yibTaTaM TPYyAOBOU AeATEIbHOCTH;

yriIyOJieHHe MPECTaBICHUH O IIeTOCTHONW KapTUHE MHpa Ha OCHOBE MPUOOPETEHHBIX HOBBIX
€CTECTBCHHOHAYYHBIX 3HAaHUH U MPAKTUYECKUX YMEHHUH.
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METAIIPEJMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHbIMu yueOHbIMU HO3ZHABAMETbHBIMU OCUICIGUAMU:
BBIABJIATH HPUYXHBI U CIICACTBUSA ITPOCTHIX (I)I/ISI/I‘-IGCKI/IX ﬁBHCHHﬁ;

OmpeAenaTh (PU3NISCKUE MOHITHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATHAHAIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSATEIIPHO BBIOMPATh OCHOBAaHUSA M KPUTCPHUU

Ui KJaccu(UKALUKU, MCIONB3Ysl CIPABOYHYI0 MH(POPMALMIO U OMUPAACh HAa alTOPUTM YUeOHBIX
JIeHCTBUI;

YCTaHABJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTH JIOTMUECKOE paCCYXKICHHE,
YMO3aKJItOUeHHEe (MHAYKTHBHOE, AETyKTUBHOE, 10 aHAJIOTUHU) U JeaTbBBIBO/BI I10J] PYKOBOJICTBOM
[e/1arora;

UCKaTh WIN OTOMpaTh UH(OPMAIIMIO WK JJAHHBIE U3 MCTOUHUKOB C YUYETOM MPEeAsIOKEHHON
y4eOHOH 3a/1a4M U 33/IaHHBIX KPUTEPHUEB.

CO3/1aBaTh, IPUMEHATh U IPEOOPA30BbIBATH 3HAKU U CUMBOJIbI, MOJIEIH M CXEMBLIJIS PELICHUs
y4eOHBIX U O3HABATEIBHBIX 33/1a4;

C IIOMOILBIO TI€1arora Mix CaMOCTOSITENIbHO IIPOBOJUTD OIIBIT, HECIOXKHBIMIKCIEPUMEHT
10 YCTAaHOBJICHUIO OCOOEHHOCTEN (pr3ruecKkoro o0beKTa WK SBJICHUS; TPEOOPa30BbIBATD
UHGOPMALIMIO U3 OJTHOTO BUJA B IPYroil (Tabauily B TEKCT U

np.);

yCTaHaBJIMBATh B3aUMOCBA3b (PU3MUECKUX SIBJICHUN M IPOLIECCOB, HCIOJIB3YS
QITOPUTM YICOHBIX JCHCTBHM.

O¢naodenue ynugepcanbHolMu y4eOHbIMU KOMMYHUKAMUBHOIMU OCLICIEUAMU:

OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPENICTBA B COOTBETCTBUH C 33Ja4eii KOMMYHHMKAIUH JJIs
BBIPAKEHUS CBOUX MBICIIEH U MOTPEOHOCTEH JUIsl IJIAHUPOBAHUS CBOEH 1€ TEIbHOCTH;

OpraHU30BbIBaTh yueOHOE B3aUMO/IecTBUE B IpyIIIe (ONpeaesaTh OOLIUE eI, pacipeeisiTh
pOJIU, 1I0TOBAapUBATHCS IPYT C APYIOM U T. 1.).

I[EJICHANPABIEHHO  MCIOJIb30BaTh ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIE  TEXHOJIOTHUH,
HE0OXOUMBIE [l PeIIeHUs yUeOHBIX U MIPAKTUUYECKUX (PU3NUYECKUX 3ajay;

OpPraHU30BbIBaTh y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JAEATENBHOCTb CYYHUTEIEM U
CBEpCTHMKAMHU B IpoIiecce 3aHATUN PU3UKOM.

Ognadenue ynugepcanbHbIMU YUEOHbIMU PEZYIAMUGHBIMU 0CTCHEUAMU:

NOHUMAaTh LM E€CTeCTBEHHOHAy4YHOro OOyueHMs, CTaBUTh M (HOpMyIUpoBaTh i cels
HOBBIE 33]1a41 B yueOe 1 MM03HaBATEIbHON AESITeIbHOCTH;

oOHapyxuBaTh M (opMyIupoBaTh Y4eOHYIO MpoOJIeMy, ONpeNensATh Ienb y4deOHOU
NeSITeNIbHOCTH;

CaMOCTOSITEIbHO WJIM C TIOMOIIBIO YUYHUTENs IUIAHUPOBAaTh IYyTH JOCTHIKEHUS LEIel B
(bu3NYECKUX SKCIIEPUMEHTaX, B TOM YHCJe albTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Haumbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs YUeOHBIX U TTO3HABATENbHBIX 3a/1a4;

COOTHOCUTbH CBOU MPAKTUYECKUE NEHCTBUS C INITAHUPYEMBIMU pe3yJIbTaTaMU, OCYIIECTBISATh
KOHTPOJIb CBOEH JIESITENbHOCTH B TIpOLECCe AOCTIKEHHs pe3ysbTara, ONpPEeAesaTb CHOCOOBI
NEeNCTBUIM B pamMKax MpesIoKEHHBIX YCIOBUI M TpeOOBaHUM, KOPPEKTUPOBATH CBOU AEHCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTyallueN;

MPAaBWIBHOCTh  BBIIOJIHEHUS  OKCIIEPUMEHTAIbHOW  y4eOHOM 3ajaud, COOCTBEHHbIE
BO3MO>XHOCTH €€ PEILIEHUS;

BJIaJICHHE OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS PEHICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpPA B y4eOHOH M MO3HABATEILHON JAEATEIbHOCTH;

JaBaTh aJICKBaTHYIO OIICHKY CUTYyallMH U IpeJiaraTh MIaH ee U3MEHEHUs; IPEBUICTD
TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU pPEHICHUU Y4eOHOI

3a/1a4w;
OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.
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INPEAMETHBIE PE3YJIBTATbBI

TpeﬁoBaHnﬂ K NPEAMETHBIM pe3yJibTaTaM OCBOCHUSA yqeﬁnoro nmpeamMera

«Du3uKa», pacnpeaejeHHble M0 rogaM 00y4yeHus

Pe3ynbTarsl mo rongaM GopMynHpyrOTCS TO NMPUHIMUIY J00aBICHHS HOBBIX PE3yJIbTATOB OT

roja K roxy (pe3yapTaTbl 0UE€PEIHOrO o 1a 10 YMOTYAHUIO BKIKOYAIOTPE3YIbTAThI IPEIbIIYIINX JIET).

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTpa)kaThb CHOPMHUPOBAHHOCTH Yy

o0yyJaromuxcs yMEeHU:

OPHECHTUPOBATHCSI B TMOHATUSAX M ONEPUPOBATH UMH Ha 0a30BOM YpOBHE: (pH3HUECKUE U
XUMHNYCCKUC ABJICHUS, Ha6J'IIOI[€HI/I€, OKCIICPUMCHT, MOACIIb,T'MIIOTE3a; CANHHNIIbI (1)I/I3I/I‘-ICCKI/IX
BEIMYMH, AaToM, MOJICKYJla, arperaTtHbieé COCTOSIHHMS BemlecTBa (TBEPIOE, IKHUJIKOE,
razoo0pasHoe); MEXaHUYECKOE JBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NPSIMOJIMHEHHOE),  TPAeKTOpHsI, paBHOJACHCTBYyIOmIas cui, jaedopmanus (ynpyras,
TUTACTHYECKas), HEBECOMOCTh, COOOMIAIONINECS COCYABI, C OIOPOH Ha JAUJAKTHYECKUH
MaTepHan

paznuyath sBiacHUS (AUQQy3us; TEIUIOBOE JBMKCHHWE YaCTHI] BEIISCTBA; PaBHOMEPHOE
JIBUKCHHE, HEpPaBHOMEPHOE MABI)KCHUE;, WHEPLHUS;, B3aUMOICHCTBHE TeNl;, pagHosecue
MeEPObIX mejl ¢ 3aKPeniéHHOU 0Cblo 8pawjenus; Tiepeaada NaBlieHUus TBEPIBIMU TEJIaMH,
KHUJKOCTAMHU U Ta3aMu; aTMoc(epHOe AaBlIeHNE; TUTABAHKE TEJT; IPEBPALECHUS MEXaHUYECKOM
SHEPTUH )II0 OTTUCAHUIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX
naHHoe (PU3MUYECKOE SIBICHUE, TIOCIE MPEABAPUTENHHOTO 00CYKIEHUS C TIeIarOroM;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PU3NYECKUX SBJIECHUI B OKPYXKAIOUIEM MHPE, B TOM
qucie GU3n4ecKue SIBICHHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
KUBOM W HEKMBOW IPUPOJE; NEHWCTBHE CWJIBI TPEHUS B NPHUPOJAE M TEXHUKE; BIUSHUE
aTMOC(epHOro J1aBJIeHUs Ha )KUBOI OpraHKU3M; IUIaBaHUE PHIO; pbIUary B TEJIE YEI0BEKa; PH
9TOM TMEPEBOJUTh MPAKTHYECKYI0 33Jadyy B Y4eOHYIO, BBLIEIATh CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBJICHHUH C IOMOUIBIO M€/arora;

OMHCHIBAaTh HM3yUYEHHBIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS, HUCIONIB3Yys (U3HUUYECKUE
BEJIMYUHBI (Macca, 00bEM, TIIOTHOCTD BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTb,
CuJIa ypyTroCTH, CUJIa TSHKECTH, BEC Tella, CUjla TPEHUs, JaBieHue (TBEPAOTO Tela, )KUIKOCTH,
ras3a), BRITAJKMBAIOIIAs CHIIa, MEXaHHUeCKast paboTa, MOIIIHOCTb, TJIEYO CHIIbI, MOMEHT CHIIBI,
KO2(DPUITMEHT MOJIE3HOTO ACUCTBUS MEXaHIU3MOB, KHHETHUECKAs ¥ MOTEHITNAIbHAS YHEPTHSI)
c

OTIOPOH Ha CXeMY; MIPH OMUCAHUH PACKPBIBATh (PM3MUECKUN CMBICI HCIIOIb3yEeMbIX BEJIHYMH,
X 00O3HAUYEHUS U E€IUHUIIBI (PU3MUECKUX BEIHYUH, HAXOOUMb (hOpMYIbl, CEA3bl8AIOUUe
OaHHYI0 PUIUYECKYIO GENUHUHY C OpYUMU BEIUYUHAMU, CMPOUMb pAPUKU U3YUEHHBIX
3aeucumocmell husuyecKux eeluyur ¢ OrOpor Ha TUAAKTHUECKUI MaTepua;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUCECKUE SIBICHHS W TIPOILIECCHI, HCIOJb3Ys MpaBUiIa
CIIOXEHUs Cui (BIOJNb OTHON mpsMou), zakon Iyka, 3axon Illackans, 3axkon Apxumeoa,
npasuilo pasrosecus pwvivaza (610Ka), «3010moe npasunoy MexaHuxu, 3aKOH COXPaHCHUS
MEXaHUYECKOM SHEPTUH; ITPH 3TOM JIaBaTh CIIOBECHYIO (POPMYIIHPOBKY 3aKOHA U 3ANUCHIBANb
€20 MamemamuyecKoe Gulpajdcerue noo pPyKo8oOCMEOM nedazo2a ¢ 00CyicoeHuem niana
pabomul;

OOBSICHATh (DPU3MYECKUE SIBJICHHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE UB KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: IpU IIOMOIUM IIEarora BbIABIIAThH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 TOrM4eCKUX [I1aroB ¢ OOpoi
Ha |—2 W3y4YeHHBIX CBOMCTBa (UINYECKUX SABICHHUHA, (PHU3MUECKUX 3aKOHA WU
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3aKOHOMCPHOCTH;,

penaTh TUIOBBIE pACYETHBIC 3aJ]a4M B |/1eliCTBHE ¢ OMOPOW Ha aJrOpUTM, MPEABAPUTEIBHO
pa300paHHBId COBMECTHO C IEIAroroM, HMCIOJb3ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE
(dbu3nyuecKkre BEJIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUA3a/laul 3alliChIBaTh KPAaTKOE YCIOBUE,
MOJICTABIATh (U3MYECKHUE BEIMYMHBI B (OPMYJIBI U TMPOBOJUTH PACUETHI, HAXOIWTH
CIPaBOYHbIC JIaHHbIE, HEOOXOJUMBIC MJIs DPELICHUS 3a/]ay, OLECHUBATh PEATUCTUYHOCTH
MOJTy9eHHOUN (PM3UYECKON BEIMYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO DPEIIUTh MPH MOMOLIM (PU3MUYECKHX METOJOB
1ocje MpeABAPUTEIHLHOrO 00CYXKICHHUS C MEJaroroM; IMpy MOMOIIM IeJarora B OMHCAaHUU
UCCIICIOBAaHMS BBIICNATH IPOBEPSEMOE IMPEAINoyioKeHne (TUIOTe3y), C OMOpoil Ha
JUIAKTUUECKUA MaTepuaj pas3iudyarb W HHTEPIPETUPOBATh IIOJYUYEHHBIH pE3yJIbTarT,
HAXOJUTh MOCJIe OOCYXKJEHHsSI ¢ TIEeAaroroM OIMOKU B XOJI€ OIbITa, JeJaTh BBHIBOJBI MO €ro
pe3yJibTaram;

YMETh HaXOJHUTh C HCIIOJIb30BaHHEM LU(POBBIX 00pa30BATEIBHBIX PECYPCOB OIBITHI 10
HAOMIOACHNIO (U3NYECKUX SBICHUH WM (U3NYECKUX CBOHCTB TeN: (OPMYIHPOBATH
IpOBEpsiEMbIe  TIPENIOIOKEHHsI, COOMPATh YCTAHOBKY U3 IIPENIOKEHHOTO 000PYI0BaHUS
C OIIOPOI Ha CXEeMYy, 3aIMCBIBATh XOJ OIBITau (POPMYJINPOBATH BBIBOJBI IO/ PYKOBOJCTBOM
nearora;

BBITIOJIHATH TPSIMbIE W3MEPEHMsI PACCTOSHUS, BPEMEHHU, MacChl Tela, 0o0bEMa, CUIbl U
TEMIIEpPaTypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U LU(GPOBBIX NPUOOPOB C OMOPOH Ha
QJITOPUTM; 3aIMCHIBATH MOKA3aHUS IPUOOPOB C YUETOM 33JaHHON a0COIIOTHOM MOTPEITHOCTH
HU3MEpPEHUI;

MPOBOJIUTH COBMECTHO C II€JaroroM HCCJICIOBAaHUE 3aBHUCHUMOCTH OJHOH (DU3NYECKOMH
BEJIMYUHBI OT JPYrod C UCHOIB30BaHHWEM TPSMBIX H3MEpPEeHHH (3aBUCHMOCTH TYTHU
PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHHU JABMXKEHUS TEJIA; CUNbl MPEHUSI CKOTbHCEHUS OM
geca mena, kavecmea oo6pabomKu nO8epxXHocmell mei U He3d8UCUMOCMU CULbl MPEHUs. OM
NIOWAOUCONPUKOCHOBEHUS e, CUTbL YIPY2OCIU OM YOJIUHEHUS. NPYIHCUHDL,

8LIMANKUBAIOWELL CUTbL O 00BEMA NOZPYHCEHHOU YaACMU MeNa U 0T NILOMHOCIU HCUOKOCTU,
€€ He3asucuMocmu Om NIAOMHOCMU Mend, om 2AYOUHbl, HA KOMOPYIO NOSPYICEHO MENO,
VCII08UTL NIABAHUS MeJl, YCI08Ul PABHOBECUsl pbluaza U O10K08); TIO]I PYKOBOJICTBOM Iejarora
y4acTBOBAaTh B IUNIAHWPOBAHUU YUEOHOTO UCCIIEIOBaHMS, COOUPATh YCTAHOBKY U BBIOIHSTH
U3MEpeHus, cieaysd NpeAsIOKEHHOMY IUIaHy, (HUKCHpPOBATh pE3yJbTaThl IOJy4YEeHHON
3aBUCHUMOCTH (U3MYECKUX BEJIIMYMH B BUJE MPEIVIOKEHHBIX TaOJIWIl U TpaduUKOB, JIeaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

COOTHOCHUTH KOCBEHHBIE N3MEpPEHUsI (PU3NUECKUX BEJINYMH (IUIOTHOCTh BEIIECTBA KUAKOCTU
U TBEPIOTO Teja; CUjla TPEHMs CKOJIBXCHUSA; JaBICHUE BO3/YyXa; BBITAJIKHMBAIOLIAs CHIIA,
JeicTByIomasi Ha TOrpYyXEHHOE B JKMJKOCTh Tes0; KOAI(PGUIMEHT MOJE3HOro eHCTBUS
MPOCTBIX MEXAaHU3MOB), CIEIysl MPEI0KEHHOW UHCTPYKIMH; IIPH BBITOJHEHUH HU3MEPEHUI
M0/ PYKOBOJCTBOM I€Jjarora coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOW BEJIIMYUHBI;

co0roaTh MpaBuiia TEXHUKU 0e30MacHOCTH IpH paboTe ¢ 1abopaToOpHBIMOOOPYI0BAaHUEM
nocJe MpeaBapUTEIbHOTO 00CYKACHHUS C MEAarorom;

COTIOCTABIIATH MIPUHITUIIBI IEHCTBUSI MPUOOPOB M TEXHUIECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONINECs] COCYAbI, OapOMeTp, phlyar, MOABMKHBIA U HETOIBUKHBIN
0JIOK, HaKJIOHHAS ITOCKOCTh C OTIOPOM Ha TUIAKTUUECKUI MaTepHalt;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
ocJIe MPEABAPUTENBHOTO 0OCYXKACHUS C IIEAaroroM ¢ Oopoil Ha UXOMUCaHUs (B TOM YHUCIIE:
MOAIIUITHUKHY, YCTPONUCTBO BOAOIPOBOMA, THAPABIMYECKHUI IIPECC, MAHOMETP, BHICOTOMED,
MOPIIIHEBOM HACOC, apeOMETp), UCTIONB3Ysl 3HAHUA O CBOWCTBaX (PU3MUECKUX SIBICHUU W
HeoOXouMBbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
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— TNPUBOJUTH MPUMEPHI / HAXOAUTH HH(OPMAIIHIO O IPUMEPaX MPAKTUUIECKOTO UCIOIb30BaHUS
¢Gu3nyeckux 3HAHUH B IIOBCEJHEBHOM JKM3HM A obOecriedeHus: Oe30MacHOCTH IMpHU
oOpamieHnn ¢ npuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370pPOBbS U
COOJIFOICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEJICHUS B OKPY KaIOLIeH Cpeie;

— OCYUIECTBJIATH C MOMOUIBIO IeJarora 0TOOp MCTOYHUKOB MH(popMaruu B cetu VHTepHET B
COOTBETCTBHUH C 3aJIaHHBIM TTOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIMUXCS 3HAHUM U MyTEM
CpPaBHEHMs pPa3JMYHBIX HCTOYHHUKOB BBIACIATH HH(POPMALUIO, KOTOpas SBISAETCS
MIPOTUBOPEUUBOM U MOXKET ObITh HEJJOCTOBEPHOM;

— MHCIONB30BaTh NpPU BBINOJHEHUM YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(bu3MUecKoro cojepaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetd MHTepHeT; BianeTh
npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POPMAIMKH U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

— CO03/1aBaTh O] PYKOBOJICTBOM IIe/Iarora ¢ 00CyKIeHHEeM IIaHa padOThl KPaTKUENHUChbMEHHBIC
Y YCTHBIE COOOILIEHHSI HA OCHOBE 2—3 MCTOYHHKOB MH()OpMAIMUPHU3TIECKOTO COICPIKAHNU,
B TOM YHMCJIE ITyOJIMYHO JIeNIaTh KPAaTKHE COOOIICHUS

0 pe3ysbTaTax MPOEKTOB MU YYEOHBIX HCCIEAOBAHUMN; MPH 3TOM IPAMOTHO HCIOJIb30BATh
W3YUYEHHBIM TIOHATHHHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYILICHUE
Mpe3eHTalNEH;

— IpHU BBIIOJHCHUHU y‘Ie6HI)IX IIPOCKTOB H I/ICCJICIIOBEIHI/Iﬁ oA PYyKOBOACTBOM II€garora
pacipeacisiTb 0053aHHOCTHU B TpyHarie B COOTBETCTBUU CIIOCTABJICHHBIMU 3ala4aMU, CIICAUTD
3a BBIIIOJJHCHHUEM IIJIaHaA I[GI\/JICTBI/H\/JI, aJICKBATHO OILCHHUBATH COOCTBEHHBIH BKJIag B
ACATCIIBHOCTD TpPYIIIBI; BBICTPAMBATH KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe, YUUThIBAA
MHCHUEC OKPYKAIOUIUX.

8 KJIACC
[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

— OpHUEHTHPOBATHCS B MOHATHUSAX U OMEPUPOBATH UMU Ha 0A30BOM YPOBHE: Macca U pa3Mephl
MOJIEKYJI, TEIJIOBOE IBH)KEHUE aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIECTBA,
KpUCTAINTUYEeCKHe U aMop(HbIe Tela, HACBHIIEHHBIM W HEHACHIIICHHBIN Map, BIAKHOCTbH
BO3/yXa; TEMIIEpaTypa, BHYTPEHHSS HHEPrusi, TEIUIOBOM [IBUTAaTENb; 3JIEMEHTApPHBIN
JJIEKTPUYECKUM 3apsl, DJIEKTPUUYECKOE IOJIe, NMMPOBOAHUKU U JUIJIEKTPUKHU, MMOCTOSHHBINA
BJIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pa3nuyarh SIBIEHUS TOCJT€ TNPEABAPUTEIBHOTO OOCYXKICHHS C TIeJaroromM (TEIuioBoe
paciiMpeHue/cxxatue, Teruionepeaada, TEIUIOBOE PaBHOBECHE, CMauyMBaHHE, KaNWLISPHbBIE
SIBJICHUS, UCIIaPEHKE, KOHICHCALlNs, IIaBIICHUE, KPUCTAJUIM3aLUs (oTBEpneBaHuE),
KHUIIEHUE, Teruionepeaaya (TermIonpoOBOIHOCTb, KOHBEKIIMS, H3IyYeHUE);
JJIEKTPU3ALMs TeJl, B3aUMOACUCTBUE 3apsA0B, NEHUCTBUS DJIEKTPUUYECKOrO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOIO IIOJIA HA MPOBOJHUK
C TOKOM, 3JIEKTPOMarHUTHasl UHIYKIIKS) IO OMUCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAaHHOE (PU3NYECKOE SBIICHHE;

— pacrmo3HaBaTh C TOMOIIBI0 TIEAarora MPOSIBICHHE W3YYCHHBIX (U3MUECKUX SBICHUN B
OKpyXKaromeM MHPE, B TOM YHUCIIC CbI/IBI/I‘IeCKI/Ie SABJICHUA B IPUPOJAC: TOBEPXHOCTHOC
HaTSHKEHHE U KalMUJUIAPHBIC SBIICHUS B IPUPO/JIE, KPUCTAJUIBI BIpHUpo e, n3nydenue ComHIla,
3aMep3aHue BOJOEMOB, MOpPCKME Opu3bl, O0pa30BaHHE pOCHI, TymMaHa, HHeEs, CHEra;
QJICKTPHUYCCKUC ABJICHUA B aTMOC(pepC, QJICKTPHUYICCTBO JXUBBIX OPraHM3MOB; MArHUTHOC T10JIC
3emnn, npeid MONMFOCOB, pOh MAarHUTHOTO TOJIS JJIS JKU3HU Ha 3emJie, TOJIIPHOE CHUSHUE;
IpU 3TOM TEPEBOJUTH IMPAKTHUYECKYIO 3aJauyy B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC
CBOMCTBA/MIpU3HAKU (PU3NUECKUX SBIICHUN;

— ONHUCBIBATH MOA PYKOBOACTBOM II€Aarora c O6CY)KII€HI/IGM I1J1aHa pa60TBI HU3YYCHHBIC
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CBOWCTBa TeNl MU (PU3MUECKUE SIBJICHUS, UCHOJB3Yys (U3NUECKUEBEIMYUHBI (TeMIleparypa,
BHYTPEHHSA DHEPIus, KOJIMYECTBO TEILIOTHI, YAEJIbHAS TEIUIOEMKOCTh BEILECTBA, YACIbHAsA
TEeIJIOTa IUIABJICHUS, yJelIbHAs TEIUIOTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CTOPAHUS
TOILINBA,

KO3 (DUIIMEHT MOJIE3HOTO JISHCTBUS TEIJIOBOW MAITUHBI, OTHOCUTEIHHASIBIIAXKHOCTD BO3/AyXa,
JJEKTPUYECKUN  3apsii, CHUJla TOKa, OJJIEKTPUYECKOE HAIpsHKEHUE, CONPOTUBIICHUE
MIPOBOJIHUKA, YAEIHHOE COIPOTHBIICHUE BEIIECTBA, paboTa M MOLIHOCTH 3JEKTPUUYECKOTO
TOKa); MPH OMHCAHUU IPABUIIBHO TPAKTOBaTh C IMOMOIIBI0 Tenarora (hU3HYECKUd CMBICT
WCIOJIb3YEMBIX BEJIMYWH, O0O3HAUEHUS W CIWHUILI (PU3UYECKHX BEIMYMH, HAXOAUTh
(hopMyIIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU, CTPOUTH
rpadUKu H3y4YEeHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIUYUH;

OTIpECIIATH MOCIIE MPEIBAPUTENILHOTO 00CYKIEHUS C MeJaroroM CBOMCTBA Tell,(hru3ruecKue
SIBJIGHUS. M IIPOLECCHI, MCIIOJNb3Ys] OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUUECKOM
TEOpUU CTPOCHHMSI BEILIECTBA, MPHUHIIMUII CYNEPHO3UIMH TOoJieH (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHMs 3apsia, 3akoH OMa A yuyacTKa LeNnH, 3akoH [{xcoyna—/lenya, 3aKoH
COXPAaHEHHUs HSHEPTruu; IPHU STOM HAXOJUTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOE BBIPAKEHHE C ONIOPO Ha U(POBBIE 00pa30BaTEIBLHBIC PECYPCHI;

COOTHOCHTb T10J] KOHTPOJIEM IeAarora (pu3nyeckue mpoLecchl U CBONCTBA TeJl, B TOM YUCIIE U
B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa, NPy IOMOIIM IeJarora
BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00bscHeHne U3 1—2 JIOTMYeCKUX I1aroB
c onopoi Ha 1-2 M3y4eHHBIX CBOMCTBAa(PU3MUECKUX SBICHUH, (HU3NYECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEH;

pelate TUIOBBIE pacy€THbIE 3aJauyd B 1-2 JEHCTBUS C OHOpPOWM Ha AalrOPUTM,
MIpeIBAPUTENILHO pa300paHHbIi COBMECTHO C IEJaroroM, MCHoJb3ys 3aKOHBI U (OPMYJIbI,
CBSI3bIBaOIIME (DU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHUSA3aJayM 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISBIISITh HEJOCTATOK JAHHBIX JUISl pEIICHUS 3a/1a4M, BBIOMPATh 3aKOHBI U
(bopMyIbl, HEOOXOAUMBIE JUISl €€ PEelIeHHUs], IPOBOIUTh PACcYEThl U CPABHUBATH MOJTyUYEHHOE
3HaYeHUe (PU3NYECKON BETMUYHUHBI C U3BECTHBIMH JJAHHBIMU;

HUMETH NPCACTABIICHUC O np06neMaX, KOTOPBIC MOXKHO PCIIWUTH IPHU IMOMOIINH (I)I/I3I/I‘IGCKI/IX
MCTOAOB TIOCJIC MPCABAPUTCIBHOIO O6C}’)KI[€HI/I$I C mecagaroroM; HCIOJIb3yA OIHNCAaHHC
HCCIICAO0BAaHN, BEIACIIATD IIPOBEPACMOC ITPEATIOIIOKCHNUC,OLICHUBATD ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA NCCIICA0OBaHMs, 1€J1aTh BBIBOIbBI;

YMETh HAaXOJUTh C HCIIOJIb30BaHMEM LU(POBBIX 00pPa30BaTENIbHBIX PECYPCOB OMBITHI IO
HaOIIOACHUIO (PU3MUYECKUX SABICHUN MM (PU3HMUECKUX CBOMCTB Tel (KanWUISpHbIE SBICHUS,
3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH IIpolecca
OCTBIBaHUS/HArPeBaHUs MpPH  M3JIyYEHUH OT LBeTa  U3JIydarollei/mormomaromei
MOBEPXHOCTH; CKOPOCTh HCIApEHHs BOJABI OT TEMIIEpaTyphbl >KMJIKOCTH M IUIOMIAnU €€
MIOBEPXHOCTU; DJEKTpU3alusi Te€l U  B3aUMOACHCTBHE  DJIEKTPUUYECKUX  3apsOB;
B3aMMO/ICIICTBUE IMOCTOSHHBIX MarHWTOB, BU3YyalH3alldsi MATHUTHBIX MMOJIEH MOCTOSHHBIX
Mar"HuToB; AEUCTBUSIMArHUTHOIO MOJS HAa MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa,
CBOMCTBA’JIEKTPOABUTATENS TIOCTOSHHOTO TOKA): (hOopMyIHpoBaTh MpOBEpsieMbIe

MPECANOJIOXKCHUA, COGI/IpaTB YCTAaHOBKY H3 IMPCMIOKCHHOI'O O60pyI[OBaHI/I$I C 01'[0p0171 Ha
CXEMY, OIIMCBIBATh X0/ OIIbITAa U q)OpMy.]'II/IpOBaTB BBIBOJIBI I1IOJ] PYKOBOACTBOM II€aarora,

UMETh TPEJCTABICHUS O M3MEPEHUH TEeMIIepaTypbl, OTHOCHTEIBHOW BIQXKHOCTU BO3/IyXa,
CHJIbI TOKA, HAIPSKCHUS C UCITOJIb30BAHUECM aHAJIOTOBLIX HpI/I60p0B HIaTYuKOB (1)I/I3I/I‘ICCKI/IX
BEJIMYMH; TIPY [TOMOIIM IIearora CpaBHUBATh Pe3yJbTaThl U3MEPEHUI C y4ETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTh COBMECTHO C TIEAAaroroM WCCIICIOBAaHUE 3aBUCHUMOCTH OIHOU (U3UYECKOU
BEJIMYUHBI OT IPYrOd C UCMOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHHS
MPOBOJIHUKA OT €r0 JITMHBI, IJIOIMIAX MONEPEUYHOTI0 CEYEHHUSI U YIEIbHOTO CONPOTUBICHUS

22



BEILIECTBA IPOBOJHMKA; CUJIBI TOKA, HJYIIETO Yepe3 MPOBOAHUK, OT HANPSHDKEHUS Ha
MIPOBOJHMKE; HCCIEAOBAHHWE IIOCIENOBATEIIBHOIO UM MAPAICIBHOTO  COCAMHEHHI
MIPOBOHHUKOB): TUNIAHUPOBAThH UCCIICIOBAHKE, COOMPATh YCTAHOBKY U BBHITIOTHATH U3MEPCHHUS
MOJI PYKOBOJICTBOM II€Jarora, cieAys MNpeUIoKeHHOMY IUIaHy, (PUKCHUpPOBATh PE3yJIbTAThI
MOJIyYCHHOM 3aBUCUMOCTH B BHJE TaONMUI[ ¥ TpaUKOB, JI€1aTh BBIBOJBI IO pe3yibTaTaMm
HCCIIEIOBaHMS 11OCIIEe 00CYKIEHUSC TIE1aroroM;

COOTHOCHTh KOCBEHHBIC HW3MEpEHUs (U3NYECKUX BEIMYMH (yAeNbHas TEIIOEMKOCTD
BEIIIECTBA, CONPOTUBJICHUE NPOBOAHMKA, pabOTa M MOLIHOCTb 3JEKTPUYECKOr0 TOKa): C
MOMOIIIBIO TIe[arora MIAaHUPOBATh U3MEPEHHS, COOMPATh IKCIEPUMEHTAIBHYIO yCTaHOBKY,
clieysl PeAIOKEHHON UHCTPYKLIUH, U BBIYUCIISATh 3HAUYEHUE BEJINUMHBI,

coOoIaTh MpaBuUiIa TEXHUKHA OE30MAaCHOCTH MpU paboTe ¢ 1adopaTopHBIMOOOPY0BAaHHEM
HOCJIE TIPE/IBAPUTEIILHOTO 00CYKACHHS C TI€Aarorom;

COIOCTABJIATh C IOMOINBIO II€Aarora HPUHLMIBI JEMCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKHX YCTPOICTB C OMOPOl Ha UX OMKCAHUS (B TOM YHCIIe: CHCTEMa OTOILICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP,BOJIbTMETP, CUETUUK DJIEKTPUUECKON IHEpPruH,
ANIEKTPOOCBETUTENIbHBIC  MPUOOPBI,  HArpeBaTEIbHBIC  AICKTPONPHOOPHI  (IPUMEpBI),
QJICKTPHUYCCKUC ITPEAOXPAHUTCIIN, SJICKTPOMArHUT, SJICKTPOABUTATCIIL ITOCTOAHHOI'O TOKa),
UCIIOJIb3YSI METOMUYECKUE MAaTepHalbl O CBOMCTBAX (PU3MYCCKHUX SIBICHHN U HEOOXOIMMBbIC
¢bu3nveckrne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCTE MPEIBAPUTEIHLHOTO 00CYKIEHUS C MEJaroroM MpoCThie TEXHUYECKUE
YCTPOWCTBA W HW3MEPHUTENBHBIE TPHOOPHI 10 CXEMaM M CXEMaTHYHBIM PUCYHKaM
(’KUJIKOCTHBIA TEPMOMETp, TEPMOC, MCHUXPOMETpP, TUTPOMETp, JABHUraTelb BHYTPEHHETO
CrOpaHHUs, DJIEKTPOCKOIl, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX Leneil ¢
MIOCJICZOBATEIbHBIM W IAPAJUIENBHBIM COCIUHEHUEM DIIEMEHTOB, COOTHOCS YCIIOBHBIE
0003Ha4YEeHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETeH;

MPUBOANTH MPUMEPBI/HAXOAUTh UH(YOPMAIIMIO O MIPUMEPAX MPAKTHYECKOTO MCIOJIb30BaHUS
¢u3NyecKuXx 3HAHUM B IOBCEIHEBHOM JKM3HM JUid oOecredeHHsi O0e30MacHOCTH IpU
o0palleHnu ¢ TpuOOpPaMu U TEXHUUECKUMH YCTPOWCTBaMH,

COXpaHEHUs 3JI0POBbSI U COOJIOJIEHUS HOPM JKOJIOTHYECKOTO TOBEACHHS B OKPY’KAIOIIEH
cpexne;

OCYIIECTBIISTH C TIOMOIIBIO Tielarora MoucK HHpopMauu GU3NIECKOro COACPKAHUS B CETU
I/IHTCpHGT, Ha OCHOBE HMCIOIIUXCA 3HAaHUA | HYTéM CpaBHCHHA JOIOJHUTCIIBHBIX
HMCTOYHUKOB BBIICTATH HHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUNBOI MIIM MOXKET OBITh
HEJI0CTOBEPHOI;

UCMOJIb30BaTh IPHU BBINOJHEHUU YYEOHBIX 3aJlaHMi OTOOpaHHYIO IMEJaroroM Hay4yHO-
MOMYJISIPHYIO JINTEPATypy (PU3MUECKOro coJepKaHusi, CIpaBOYHbIE MaTepuaibl, PECypChl
cetu UHrepHer; Bmagerh mnpuéMamMM KOHCIIEKTHPOBAaHUS TEKCTa, IpPeoOpa3oBaHMS
nH(pOpMaILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIOC OMOPON Ha allTOPUTM U YTOUHSIIOIINE
BOIIPOCHI IIEarora;

CO3/1aBaTh IOJI PYKOBOJICTBOM Iefarora ¢ oOCYy>KJIEHHEM IjJaHa padOThl NMHUCbMEHHBbIE U
KpaTKhe YCTHBIE COOOIIeHHs, 0000mass WHPOPMAIUI0 M3 HECKOJBKUX HMCTOYHHUKOB
(U3MYECKOTO COJIepKaHus, B TOM YHCIe MyOJUYHO NMPEACTaBIATh PE3yJIbTAaThl MPOEKTHON
WA HCCIIEIOBATENILCKONM AEATEIbHOCTH; IPH 3TOM TI'PAMOTHO HCHOJIb30BATh H3YYEHHBIN
MOHSATUHHBIN anmapart Kypca (GU3uKH, COTPOBOXKIATh BBICTYIICHHUE MTPE3CHTAIINEH;

IPU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX MPOIECCOB MO
PYKOBOJCTBOM TIeJlarora pacrpeneisTh O0O0f3aHHOCTH B TpYIINE B COOTBETCTBHH C
IIOCTABJIEHHBIMU 3a/ladyaMM, CJIEIUTh 32 BBIIIOJHEHUEM IlJIaHA ACUCTBUM U KOPPEKTHPOBATH
€ro, aJIeKBaTHO OLIEHHWBaTh COOCTBEHHBIN BKIJIAJ B AEATEIbHOCTb TPYMIIbI; BHICTPAaUBAThH
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISIsi TOTOBHOCTH pa3penarh KOH(PIUKTHI.
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9 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb C(HOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

— OpPHUEHTHPOBATHCS B MOHATHIX M ONEPUPOBATH MU Ha 0a30BOM YPOBHE: CHCTEMa OTCU&Ta,
MaTepuajgbHas TOYKa, TPAEKTOPUS, OTHOCUTEIBHOCTh MEXaHHYECKOrOo JBUIKCHUS,
nedopmarust  (ympyras, IUIacTHYECKasi), TPEHHE, YEHMPOCmpeMumenbHoe YCKopenue,
HEBECOMOCTh U MEPEerpy3Ku; LIEHTP TSHKECTH; aOCONIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPIOTO TeJa, pABHOBECHE; MEXaHWYECKHE Koyie0aHWs U BOJHBI, 3BYK, HH(]pa3ByK
U yJIbTPA3BYK; OJJIGKTPOMArHUTHBIE BOJHBI, IIKaja JJIEGKTPOMArHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAIbHO30PKOCTh, CHEKmMpbl UCHYCKAHUA U no2ioweHus, anbdpa-, O6era- u
ramMma-u3Iiy4eHus, U30TOIbl, iIepHas YHEPreTHKA;

— COOTHOCHUTH SIBJICHHS TIOCJIE MPEIBAPUTEIBHOTO 00CYKICHUS C TIearoromM (paBHOMEpPHOE U
HEpaBHOMEPHOE NMPSIMOJIMHEHHOE ABUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHHUE,
CBOOOJHOE MaJIeHHE TEJ,PABHOMEPHOE JBHKEHHE IO OKPYKHOCTH, B3aUMOJECHUCTBUE Tel,
pPEaKTUBHOE JIBUXKEHHE, KoOJeOaTelIbHOE [JBH)KEHUE (3aTyXalollMe W BbIHYXJCHHbIC
Kosue0aHusA), PpE30HAHC, BOJHOBOE JIBUKECHHE, OTPAKEHHE 3BYKa, HPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHHUE U NIPEIOMIICHUE CBETa, MIOJIHOE

BHYTPCHHEE OTPAKEHHME CBETA, PA3JIOKEHHE OEIoro CBETa B CIEKTP M CI0XKEHUE
CIIEKTPAJIBHBIX LIBETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAaKTUBHOCTh, BOSHUKHOBEHHE
JIMHENYaToro CreKTpa M3JIy4YeHHs) MO ONHCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

— pacro3HaBaTh C TMOMOUIBIO IEAAarora MPOSBICHHWE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KarolieM Mupe (B TOM uuciie (pU3MuecKue SBJICHHUS B MPUPOAE:IPUIMBBI U OTJIMBBHI,
nBukeHre TiaHeT COJHEYHOM CHCTEMbl, PEaKTHMBHOE JIBUKEHHE KHMBBIX OpPraHM3MOB,
BOCIPUATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, [IBETA
T€l, ONTUYECKHE SBJICHHUS B MpPUPOJE, OMOJIOrMYecKoe JIeHCTBUE  BHUJIKUMOTO,
yIbTPauOIETOBOTO M PEHTIC€HOBCKOTO HM3JIy4YEHHUH; €CTECTBEHHBIH pajMOaKTUBHBIN ()OH,
KOCMHUYECKHE JIyYd, paJUOaKTHUBHOE W3Iy4yeHHE TMPUPOJHBIX MHMHEpAJIOB; JeCcTBHE
PaZMOaKTUBHBIX U3yYEHHUI Ha OPraHKu3M YeJIOBEKa), IPH 3TOM I0/1 PYKOBOJCTBOM Iejlarora
NEpeBOIUTh  MPAKTUYECKYI0  3a7ady B y4yeOHYI0,  BBIJENATh  CYILIECTBEHHbBIE
CBOMCTBA/MPU3HAKY (PU3NUECKUX SBICHUII;

— ONMCHIBaTh IOJ PYKOBOACTBOM Iegarora ¢ OOCYXKJAECHHWEM IulaHa paboThl H3Yy4EHHBIE
CBOMCTBA Tel M (PU3NYECKHE SIBICHUS, HCHOJB3Yys (PU3MUECKHUE BEIUUMHBI (CpelHss U
MIHOBEHHAsl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM JBMXECHHMM, YCKOPEHHE, NEpPEMELICHUE,
MyTh, YIJIOBasg CKOPOCTb, CWJIa TPEHHUS, CHJIa YIPYIOCTH, CUJIa TSKECTH, YCKOpPEHHE
CBOOOJHOIO MaJeHMs, BEC Tella, UMITYJbC Tela, UMITYJIbC CHUJIbI, MEXaHHW4ecKas paboTa u
MOIIIHOCTb, IOTEHIMAJbHAs DJHEpPrus Teja, TMOAHATOrO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAs YHEPTHS CXKATOM MPYKUHBI, KHHETUUECKAsl SHEPTUs, MTOJIHAsl MEXaHUUYECKas
SHEprusi, MepuoJl U 4acToTa KojeOaHWM, JJTMHA BOJHBL,TPOMKOCTh 3BYKa M BbICOTa TOHA,
CKOpOCTh CBETa, MOKa3aTeslb MPETOMIIEHUS CpeAbl); MPH OMHMCAHUHM C MOMOIIBIO YUUTENS
MPaBWJIbHO TPAaKTOBATh (PU3WYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYHH, O0O3HAuY€HUS H
eIMHUIIBI (PU3MUECKUX BEJIMYHH, C OTIOPOI Ha METOJUYECKUX MaTeprall HAXOIUTh (POPMYJIbI,
CBSI3bIBAIOIIME JTAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTMMH BEIMYUHAMU, CTPOUTH TpapuKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

— XapakTepu3oBaTh IIOCIi€ MpPEeABApUTEIBLHOrO0 OOCYXKJIEHUS C TIeJaroroM CBOMCTBA Tell,
¢bu3nUecKkue IBICHUS U IIPOLECCHI, UCTIONb3Ys 3aKOH COXPAaHEHUSIIHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, TPUHLUI CYNEPHO3ULIMHU CUJ, MPUHIIMII OTHOCUTENbHOCTH ['ammies, 3aKOHBI
HrproTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAXKEHUS U IIPEIOMIICHUS CBETA, 3aKOHBI
COXPaHEHHUS 3apsA0BOI0 U MAacCOBOTO YMCEN MPU SACPHBIX PEAKIHIX; MPU 3TOM HAXOAUTh
CIIOBECHYIO (POPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTU4YeCKOe BBIPAKEHHE C OMOpOH Ha
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1 poBbie 00pazoBaTEIbHBIE PECYPCHI;

COOTHOCHTB I10J] KOHTPOJIEM Iefiarora (pu3nueckue npoLecchl U CBOWCTBA T, B TOM YHUCIIE U
B KOHTEKCTE CUTyalud IIPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA:BBIABIATh IIPU IIOMOIIU
rejarora IMPUYUHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH

Oo0bsICHEHHE W3 2—3 JIOTMYECKHUX MIaroB ¢ OMOpoid Ha 2—3 M3y4YCHHBIX CBOWCTBA
(bu3NYeCKuX ABICHUM, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars TUIOBBIE pacy€THbIE 3adauu B 1-2 JEHCTBUS C ONOpPOW Ha alllOpPUTM,
IIPeBapUTEIILHO Pa300paHHbII COBMECTHO C, UCIIOJb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOILIME
¢u3nveckre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3aIMChIBaTh KPAaTKOE YCIOBUE,
BBISIBJIATh HEJOCTAIOIIME WIM HW30BITOYHBIC JaHHbIE, BBIOMpPaThb 3aKOHBl U (OPMYIIbI,
HEOOXOAMMBIC JUISI PELICHHUs, MPOBOAUTH PACUYETHI M OIEHWBATH C IOMOIIBIO YUYHUTEIS
PEATMCTUYHOCTD [10JIy4€HHOI'O 3HaUeHUs (PU3MUECKON BEITUYHMHBI;

UMETh TPEICTaBICHUE O MPOoOIeMax, KOTOPbIE MOKHO PEIIUTh MPH IMOMONIHA (PU3NIECKHX
METO/IOB; HCIOJIb3Yysl OINUCAHUE HCCIIECAOBAaHU, IOCIE MPEIBAPUTEIBHOTO OOCYXKIEHHS C
[I€JarOrOM BBIJEJSATH IPOBEPSEMOE IMPEAION0KEHUE, OLEHUBATH IIPAaBUIBHOCTh IOPSAKA
IIPOBE/ICHUS UCCIIE0BAaHUs, AeIaTh BbIBO/IbI, HHTEPIIPETUPOBATh PE3YIbTAaThl HAOIIOICHUNA U
OIIBITOB;

yMETh HaXOJHUTh C HCIOJb30BaHHEM MH(POBBIX 00pa30BaTEIbHBIX PECYPCOB OIBITHI 10
HAOMIOACHNIO (U3WYECKUX SIBICHUH WM (U3MUECKUX CBOMCTB Tell (M3y4E€HHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS JHEPrHU; 3aBUCHMOCTH TIepHOJa KOJIeOaHUH
NIPY’KUHHOIO MasTHUKA OT MAcCChl Ipy3a U KECTKOCTU IPYXKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYAbl MaJbIX KOJICOaHWH; MPSIMOJMHEHHOE PAaCIpPOCTPAHCHHE CBETAa, PA3JIOKEHHE
0eJoro CBeTa B CIIEKTpP;M3y4YCHHE CBOWCTB M300paKCHHS B IJIOCKOM 3€pKajie W CBOWCTB
M300pakeHUsl TIpeMeTa B COOMparollel JTUH3e; HAOMIOJACHHE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYUYEHHUsS): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTrO Habopa
o0Opy/lOBaHUsI C OINOpPOMl Ha CXeMy; ONHCHIBaTh XOJ OMNBITA U €ro pe3ylbTaThl,
(hopMyHpoBaTh BHIBO/IBI 0] PYKOBOJCTBOM IEAArora;

MIPOBOJIUTH IPU HEOOXOAUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpeessis CpeiHee 3HaUeHne
M3MEPSIEMON BEIMUUHBI ((POKYCHOE paccmostue coobuparoujei.  JTUH3bL);
00OCHOBBIBATh BBIOOp croco0an3MepeHHs/U3MEPUTEIBHOTO TPUOOPa;

IIPOBOJIUTH COBMECTHO C TEJIaroroM HMcclieloBaHUE 3aBUCUMOCTEH (PU3NUYECKUXBEIMYUH C
UCIOJIb30BAHUEM  MPSIMBIX  HM3MEPEHUH  (3aBUCUMOCTh IYTH OT BpPEMEHU IIpH
PaBHOYCKOPEHHOM  JIBKEHMHM 0€3  HayajgbHOM  CKOpOCTH; Tepuojaa KosebaHui
MaTEeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJla OTPa)KE€HHUsS CBETa OT YIJia
NaJIeHUs] U yIiia MpeJoMJIeHHUs OT yIJia MaJeHus): mociae oO0CyXJIeHHs MOJ| PyKOBOJCTBOM
nejarora IUIAaHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJTyYEHHOH 3aBUCMOCTH (PU3MUECKUX BETMUMH B BUJIE TAOJIUI U TPaUKOB, J1EJIaTh BEIBOBI
IO pe3yJIbTaTaM UCCIIECIOBAHNS;

COOTHOCHTh KOCBCHHBIC U3MEPEHUST (PU3UUCCKUX BEIMUUH (CPEIHSSI CKOPOCTh MYCKOPEHHE
Tela TPU PaBHOYCKOPEHHOM [IBIDKCHHH, YCKOPEHHE CBOOOJHOTO TaACHUs, XKECTKOCTh
MPYXHUHBI, KO3()PHUIUEHT TPEHUS CKOJBKEHUS, MEXaHU4YecKas paboTa U MOIIHOCTh, 4aCTOTa
u nepuon KOJIeOaHWIT MaTeMaTH4eCKOro U MNPy XUHHOTO MAasATHHUKOB, OITHUYCCKAA CHJIA
coOuparoren

JIMH3bI, PAJIMOAKTUBHBIN (POH): ¢ MOMOIIbIO Iearora IJIAHUPOBATh U3MEPEHMHs; cCOOMpaTh
JKCIICPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH M3MEPEHUS, CIEeNys IMPEIIOKEHHOU
MHCTPYKLIHNY; BBIYUCIIATh 3HAYEHUE BEJIMYNHBI U aHAJIM3UPOBATh IOJIYYEHHBIE PE3YJIBTATHI C
y4€TOM 3a/IaHHOM ITOTPELIHOCTH U3MEPEHUN;

coOro1aTh MpaBuUiia TEXHUKHA 0€30MacCHOCTH IpH padoTe ¢ 1a00paTOPHBIMOOOPYI0BAHUEM
IMOCJIC IPCABAPUTCIBHOI'O OGCY)KILCHI/IH C I€JaroromM,

COIMOCTABJIATH C IOMOMLIBIO N€Aarora OCHOBHBIC IIPU3HAKU U3YUYCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[GJ'Ief/'Ii
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MaTepuaabHas TOYKa, aO0CONIIOTHO TBEPAOE TEIO, TOUYCUHBIM MCTOYHHMK CBETA, JIyY, TOHKAs
JIMH3a, TUIaHETapHas MOJENb aToMma, HYKJIOHHAas MOJEJIb aTOMHOrO sjpa C ONOpoOd Ha
METOJIUYECKUE MATEPUAIIBL;

— XapakTepu30BaTh MOCJE MPEABAPUTEIHHOTO 00CYKACHHUSA C MearoroM MPUHIIUIIBI AeHCTBUS
U3Y4YEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON HAa UX OMHMCAHMs (B TOM YHUCIE:
CHOUJOMETp, JATYUKHU IIOJOKEHHUS, PACCTOSHUA M YCKOPEHHUs, paKeTa, 3XOJIOT, OYKH,
nepuckomn, (oroamnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKON, JTO3MMETp, Kamepa
Bunbcona), ucnomnb3ys nu@poBbie 00pa3oBaTEIbHBIE PECYPCHI;

— HCHOJIb30BaTh NOJ PYKOBOJCTBOM MENArora CXe€Mbl U CXEMAaTHYHbIE PUCYHKU H3YUEHHBIX
TEXHUYECKHUX YCTPONCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHUYECKHX IPOILECCOB IMPH
pelIeHnr Y4eOHO-PAKTUYECKUX 3319, ONITUYECKUE CXEMBI JIJIsl IOCTPOCHUS U300paKeHUI
B IUIOCKOM 3€pKajie U cobuparouieil TuH3e;

— MPHUBOJUTH NPUMEPBI/HAXOAUTHh HHPOPMALIUIO O TPUMepax MPAKTUIECKOTO HUCIOIb30BAHUS
¢u3nyeckux 3HAHUH B IOBCEJHEBHOM JKM3HM s obOecriedeHus G€30MacHOCTH IMpHU
oOpamieHnn ¢ npuOopaMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS U
COOJIFOICHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKPY KaIOLIeH Cpefie;

— OCYIIECTBJIATH MO/ PYKOBOJCTBOM TIeIarora MoucK nHGOpMauu GU3NIECKOT0COICPKAHMUS
B ceTu VIHTepHET, caMOCTOSATENbHO (OPMYIUPYsS IMOUCKOBBIA 3ampoc, HAXOAWTh IMyTH
OTIpe/ICTICHUS JOCTOBEPHOCTH IMOJYICHHONH MH(POpPMAIIMU Ha OCHOBE UMEIOIINXCS 3HAHUHN U
JIOTIOTHUTEIBHBIX HUCTOYHUKOB;

— HCIONB30BaTh TPU BBHINOJHEHUH YYEOHBIX 33JaHUN OTOOpPAHHYIO MENaroroM HaydHO-
HOMYJIAPHYIO JIUTEpaTypy (PU3MUYECKOIO COAEP)KaHUs, CIPAaBOYHBIE MaTepUAJIbl, PECypChbl
cetu VHTepHer; BiageTh NpuUéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, NpeoOpazoBaHUs
nH(pOpMaIUY U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTyIOC ONOPON HA aNTOPUTM U YTOUHSIOIINE
BOIIPOCHI II€1arora; co3/1aBaTh M0/ PyKOBOJCTBOM II€arora ¢ 00CyKIeHHUEM I1aHa paboThl
MUCbMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE MH(OpMaIUM M3 HECKOJBKHX HMCTOYHUKOB
(u3NYECKOTO CcoAep)KaHUs, NyOIMYHO TMPEACTaBIATh pEe3yJNbTaThl IMPOEKTHOM WU
HCCIIEA0BATEIIBCKOM NEATENIBHOCTH; IIPU  3TOM TIPaMOTHO HCIIOJIb30BAaTh W3yYECHHBIN
MOHATUMHBIN ammapar H3ydyaeMoro pasziena (QU3MKM M CONPOBOXKAATh BBICTYIUIEHHE
Ipe3eHTalMel ¢ y4€TOM 0COOCHHOCTEH ayAUTOPUHN CBEPCTHUKOB.

TemaTnueckoe IJIAaHUPOBAHUEC U KOJIUYCCTBO YaCOB, OTBOJUMBIX Ha OCBOCHUEC KaX(HOﬁ TEMBI yq€6HOFO
npenmMeta « Du3uka» aJanTHPOBAHHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpazoBaHus 00YUYaAIOIMIUXCS C 3aJCPKKOU TMCUXUYECKOTO Pa3BUTHS, B I[€JIOM COBHAJAIOT C
COOTBETCTBYIOIIUM Pa3eiioM paboueii mporpamMmbl yueOHOTO TpeameTa « DU3nKa»
00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUSI.
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne (|[HauMeHoBaHUe pa3/iesioB U KosimyecTBO 4acoB JneKTpoHHbIE (LIUPPOBLIE)
n/n TEM IPOTrpaMMbl Bcero| KoutposbHbie || IpakTudeckue o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
|Pa3ne11 1. dPu3uKa ¥ eé poJib B IO3HAHUHU OKPY>KaKUIero Mmyupa |
1.1 ||®u3uka - HayKa o0 pupoze 2 bubaunoTteka LJOK
https://m.edsoo.ru/7f416194
1.2 ||Pusuyeckue BEJTUUYHHBI 2 1 bubauoTteka LHIOK
https://m.edsoo.ru/7f416194
1.3 |[EcTecTBeHHOHAY4YHBIH 2 1 bubaunoTteka LJOK
MEeTO/, I03HaHUA https://m.edsoo.ru/7f416194
|HTOFO 10 paszeny H 6 H |

|Pa3/1eJ1 2. HepBOHa‘laJIbele CBE€JECHHA 0 CTPOCHHUH Bel€CTBA

2.1 (|[CTpoeHue BelecTBa 1 bu6bsaunoTeka [JOK
https://m.edsoo.ru/7f416194
2.2 ||iBm>keHUE U 2 1 bubaunoreka LIOK
B3aUMO/IeiCTBUE YaCTHUI] https://m.edsoo.ru/7f416194
BelllecTBa
2.3 ||[ArperaTHble COCTOSHUA 2 bubauoTteka LJOK
BelecTBa https://m.edsoo.ru/7f416194
|I/IToro 10 pasjeny H 5 H |
|Pa3,ae11 3. IBM>KeHUe ¥ B3aUMO/J el CTBUE TeJl |
3.1 ||MexaHUYecKoe IBHKEHHE 3 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
3.2 |[MHepuus, Macca, 4 1 bubaunoreka LIOK
IJIOTHOCTD https://m.edsoo.ru/7f416194
3.3 (|[Cuna. Bugbl cun 14 1 2 bu6saunoreka [JOK
https://m.edsoo.ru/7f416194
|HTOFO 110 pasjeny H 21 H 27 |
|Pa3/1e11 4. laB/1eHH e TBEPABIX TeJ, )KUJKOCTEH U ra3oB |
4.1 ||laBaenue. [lepemaya 3 bubauoTteka LHIOK
JlaBJIeHUS https://m.edsoo.ru/7f416194
TBEP/IbIMU TeJIAMH,
*KUJKOCTSIMHU U ra3aMu
4.2 ||/laBaeHUE X KUAKOCTHU 5 bubaunoreka LIOK
https://m.edsoo.ru/7f416194
4.3 ||ATmMocdepHOe faByieHUE 6 Bu6anoteka LJOK
https://m.edsoo.ru/7f416194
4.4 ||JeucTBUe :KUJAKOCTU U Taza| 7 1 3 bubauoTteka LIOK
Ha MOTPYKEHHOE B HUX https://m.edsoo.ru/7f416194
TeJso
|I/ITOFO 110 pasjeny H 21 H |
|Pa3/1e11 5. Pa6oTa ¥ MOIHOCTb. JHEPrusd |
|5.1 HPa60Ta Y MOIIIHOCTD H 3 H H 1 HBI/IGJII/IOTEKa [IOK |
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Ne || HauMeHOBaHUe pa3/iesioB U ‘ KosinuecTBO yacoB ‘ JnekTpoHHbIE (LUPOBLIE)
n/m TeM IPOrpaMMbl Bcero| KonTposbHbie || lpakThueckue obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| H H ‘ H Hhttns://m.edsoo.ru/7f416194!
5.2 ||lIpocTble MeXaHU3MBbI 5 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f416194
5.3 ||MexaHu4eckas 3Heprus 4 1 1 bubaunoTteka LJOK
https://m.edsoo.ru/7f416194
|I/IToro 110 pasjeny H 12 H |
|Pe3epBHoe Bpems H 3 H H H |
OBIIEE KOJIMYECTBO YACOB 68 3 12
[10 TIPO'PAMME
8 KVIACC
Ne || HauMeHOBaHUe pa3ziesioB U TeM KosinuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/mo NporpaMmbl Bcero|KonTposbHbre|[llpakTryeckue 06pasoBaTe/IbHbIE PECYPCHI
paboThl paboThI
|Pa3,ae11 1. Teni0BbI€ ABJIEHUA
1.1 ||CTpoeHue U cBOUCTBA BelecTBa | 7 bubaunoTteka LIOK
https://m.edsoo.ru/7f4181c
1.2 ||TensioBBIE MPOLIECCHI 21 1 5 bubaunorteka LIOK
https://m.edsoo.ru/7f4181c
|HTOFO 0 pasjesy H 28 H
|Pa3/1e11 2.J/1eKTpUYeCcKHe U MarHUuTHbIE ABJICHUSA
2.1 |[QsnieKTpHUYeCcKHre 3apsabl. 7 1 bu6saunoTteka [JOK
3aps»KeHHbIe TeJla U UX https://m.edsoo.ru/7f4181c
B3aUMO/JeiCTBUE
2.2 |IlocTOSAHHBIYN 3JIEKTPUYECKUI 20 1 7 BbubauoTteka LIOK
TOK https://m.edsoo.ru/7f4181c
2.3 ||[MarHuTHBIE SIBJIEHUS 6 1 1.5 bubauoTteka LHIOK
238 https://m.edsoo.ru/7f4181c
2.4 || Dn1eKTpOMarHuTHass WHAYKLUA 4 bubauoTteka HIOK
https://m.edsoo.ru/7f4181c
|I/IToro 110 pa3jeny H 37 H
|Pe3epBH0e BpeMs H 3 H H H
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5
[TPOTPAMME
9 KJIACC
Ne || HaumeHoBaHHe pa3/iesioB U TeM ‘ KosnvyecTBo yacoB ‘ AnexkTpoHHbIe (LMPOBHIE)
n/m MpOTrpaMMbl Bcero|| KonTposibhble || IpakTHYeckue o6pa3oBaTeJibHbIe PeCypChl
paboThI paboThI
|Pa3,11eJ1 1. MexaHHYeCKHe ABJICHHU ‘
1.1 ||MexaHHYeCKOe JBHKEHUE U 10 1 bu6aunoreka [JOK
CIoCo6bI ero ONKMCcaHUs https://m.edsoo.ru/7f41a4a6
1.2 |BzaumojielicTBHE TeJ 20 1 3 bu6aunoreka [JOK
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Ne
n/n

HauvmeHoBaHue pa3aesioB U TeEM ‘

KosinuecTBo yacoB

MpOrpaMMbl

Bcero

KoHTposibHbIE
paboThl

[IpakTHyeckue
paboThl

AnekTpoHHbIe (LMPOBHIE)
06pa3oBaTebHbIE PECYPCHI

Ihttns: //m.edsoo.ru/7f41a4a6

1.3 ||3akoHBbI COXpaHEHHUS 10 3 Bbu6anoTeka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro o paszeny H 40 H ‘
|Pa3,qe11 2. MexaHn4ecKHe KoJie6aHUs ¥ BOJIHbI ‘
2.1 ||[MexaHHU4YeCKHE KOJIeOaHUS 7 3 bubauorteka LHIOK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHHUYeCKHe BOJHbBI. 3BYK 8 1 3 Bu6anoTeka [[OK
https://m.edsoo.ru/7f41a4a6
|I/IToro o paszesy H 15 H ‘

|Pa3/1eJ1 3. BHGKTPOMaFHHTHOG IM0oJi€ ! JJICKTPOMAIHUTHbIC BOJIHbI

3.1 |[9yieKTpOMarHMTHOE MoJie U 6 2 Bub6anoTeka LJOK
3JIEKTPOMArHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
|I/IToro 110 pasjeny H 6 H ‘
|Pa3,ae11 4. CBeTOBbBIE ABJIEHUA ‘
4.1 ||3akoHBI pacpoCTpaHEeHHUSs 6 2 bu6saunoTeka [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
4.2 ||/InH3BI U ONITUYECKHE 6 3 bubaunoreka LIOK
IpUGOPHI https://m.edsoo.ru/7f41a4a6
4.3 ||PassiokeHHe 6esIoro cBeTa B 3 2 bu6sunoreka [JOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
|I/ITOI‘0 0 paszesny H 15 H ‘
|P33Ae.ﬂ 5. KBaHTOBBIE SIBJICHUSA ‘
5.1 |[McnyckaHue U MOTJIOLEHHE 4 1 bubaunoTteka LHIOK
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 ||ICTpoeHHe aTOMHOTO s1/ipa 6 1 |bubanoTteka LJOK
2% ttps:/ /m.edsoo.ru/7f41a4a6
5.3 |flmepHble peaKuu 7 1 1 Bu6anoTeka [IOK
https://m.edsoo.ru/7f41a4a6
|I/ITOF0 110 pasjeny H 17 H ‘
|Pa3,aeJ1 6. [IoBTOPUTE/NBHO-0600AILUNA MOAY/Ib ‘
6.1 |[ToBTOpeHHE U 0600IIEHHE 9 2 bubaunoreka LIOK
coiep>kaHus1 Kypca QU3HKH 3a https://m.edsoo.ru/7f41a4a6
7-9 kJacc
|I/ITOF0 110 pasjeny H 9 H
OBIIEE KOJIMYECTBO YACOB IO || 102 3 27
[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

		2024-02-02T17:56:35+0400
	Табаков Юрий Александрович




