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[TOACHUTEJIbHASA 3AIINCKA

Pabouass mporpamma mo Qusuke s oOydaromuxcs ¢ 3aJep’kKKoi rncuxudeckoro passutusa (manee — 3IIP) Ha ypoBHe
OCHOBHOTO 0OIIero o0Opa3oBaHusi MOJArOTOBIEHAa Ha OCHOBe denepalibHOro TOCYIapCTBEHHOIO 00pa3oBaTEIBHOTO CTaHAapTa
ocHoBHOTO 0011ero oopaszosanus (IIpukxa3z Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHUCTEPCTBOM
toctutiun Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101) (maee — ®I'OC OOO), IlpumepHol amanTUPOBAHHOM
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHUsl OOYUaAIOLIUXCS C 3aJCPKKOM MCUXUYECKOTO Pa3BUTHUS
(manee — ITAOOIT OOO 3I1P), dbenepanpHoii paboueil MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl MO MpeameTy «Du3ukay,
Konuenuun npenoaaBanus ydyeOHoro mnpeaMera «@Pusnka» B 00pa3oBaTelbHbIX oOpraHuzauusx Poccuiickoit ®Penepanuu,
peanu3yonmx OCHOBHbIE 001Ie00pa30BaTeIbHble MPOrPaMMBbI, TPOrPaAMMBbl BOCIIUTAHUS, C YUETOM PacHpe/IeIEHHBIX 0 Kjaccam
IPOBEPAEMBIX TPEOOBAHUI K pe3yIbTaTaM OCBOEHUS ATallTUPOBAHHON OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOILIETO
00pa3oBaHus OOYJAIOIIUXCA C 3aACPKKON MICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYueonsiii npeamet «Duznkay sBISIETCS CUCTEMOOOPA3YIONIUM JIJIs1 €CTECTBEHHOHAYYHBIX ITPEIMETOB, MOCKOJIBKY (hU3NYECKre
3aKOHBI MUPO3JIaHUs SBIIAIOTCS. OCHOBOW COJIEpaHUsI KYpCOB XUMHH, Onosioruu, reorpaduu u actpoHomun. DOusmka BOOpyKaeT
00y4Jaronuxcsi HAYYHbIM METOJIOM TTO3HAHUS, TIO3BOJISIFOIINM T0JTy4aTh 00ObEKTUBHBIE 3HAHUS 00 OKPY>KAIOIIIEM MUDPE.

[IpeameT MakcuMallbHO HarpaBjieH Ha (OPMHUPOBAHUE UHTEPECA K MPUPOTHOMY U COIIMAIIBHOMY MUPY, COBEPIIICHCTBOBAHUE
MO3HABATENILHOM JedaTenbHOCTH oOyuatomuxcs ¢ 3[1P 3a cyeT oBiajeHus] MBICIUTEIBHBIMU OTIEpAlMAMH CpaBHEHHUS, 0000IIEeHNUS,
pa3BUTHE CIIOCOOHOCTH aprYMEHTHPOBATh CBOE MHEHHUE, POPMUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM JCATEIHHOCTH.

N3yuenne ¢pusuku cnocoOCTBYET pa3BuTHIO y oOydaromniuxcs ¢ 3[1P mpocTpancTBeHHOr0 BooOpa)keHusl, (yHKIIMOHAIHHOM
I'PaMOTHOCTH, YMEHHUS BOCHPHHMMAaTh M KPUTHYECKH aHAJU3UPOBATh MH(GOPMAIHMIO, MPEICTABICHHYI0 B Pa3IMUHBIX (hopmax.
3HAYMMOCTh TIPEIMETa ISl PA3BUTHS JKM3HEHHON KOMIICTCHIIMH OOYYaIOIIUXCS 3aKJIFOYAaeTCsl B YCBOSHUH OCHOBBI (DM3HMYECKUX
3HaHWH, HEOOXOAUMBIX JIJIs1 TIOBCETHEBHOW YKU3HH, HaBBIKOB 3JI0POBOTO M OE30MACHOTO JIJIS YEJIOBEKa M OKPYKAIOIIEH ero cpeipl
00pa3za xu3HH; GOPMUPOBAHUU IKOJIOTHIECKON KYJIbTYPHI.

[Iporpamma oTpakaer cojepkanrie oOydeHus npeameTy «Dusmka» ¢ y4eToM OCOOBIX 00pa30BaTENBHBIX MOTPEOHOCTEN
obyuaroruxcsi ¢ 3[1P. OBnagenve JaHHBIM Y4EOHBIM MPEAMETOM MPEACTABISAET OMPEASICHHYIO TPYIHOCTD ISl OOYYarOIINXCS C
3I1P. 310 cBs3aHO ¢ OCOOCHHOCTSIMH MBICIIMTEIBHON AEATEIBHOCTH, TICPHUOIMUYESCKUMH KOJICOaHUSIMH BHUMAaHHUS, MaJbIM 00hEMOM
MaMATH, HEAOCTATOYHOCTHIO OOIIETo 3amaca 3HAHWMW, TOHWKEHHBIM TO3HABATEIhHBIM WHTEPECOM W HU3KUM YPOBHEM PEUEBOTO
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pa3BUTHS.

JUis mpeosiosieHnsl TPYJIHOCTEW B M3Y4eHMH ydeOHoro npeamera «Pu3nka» HeoOxoauMma ajganTanus oObeMa M XapakTepa
yu4eOHOro MaTepuaja K M03HAaBATEIbHBIM BO3MOYKHOCTSIM JaHHOM KAaTEropuM OOYYArOIIMXCSs, YU€T MX OCOOCHHOCTEH pa3BUTHUSL:
UCIIOJIB30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH, IIOCTEIIEHHOE YCI0KHEHUE H3y4aeMOro MaTepuana.

JlanHasi mporpaMMa KOHKPETU3HUPYET COJAECpPKAHUE MPEIMETHBIX TEM B COOTBETCTBUU C TPeOOBaHUSIMH OOpa30BATEIHHOTO
CTaH/apTa, PEKOMEHAYEMYIO [TOCIIEI0BATEIbHOCTD U3yUEHUS Pa3JesioB (PU3UKU C yUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JJOTUKH y4e0OHOTr0 Mpolecca, BO3PACTHBIX U MCUXOJIOTMYECKUX 0coOeHHOCTer oOyuaroniuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO
oO1ero oOpa3zoBaHus, ONPEAEISIET MUHUMAIIbHBINA HA00p OMBITOB, IEMOHCTPALIMA, IPOBOJUMBIX YUUTENIEM B Kilacce, Ta00paTOPHBIX
padoT, BBINOJIHAEMBIX O0yYaOIIMMUCS.

Metoauyeckoili OCHOBOM H3ydyeHHUs Kypca «Du3nka» Ha YPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs SIBJISIETCS CHUCTEMHO-
NEeATEIbHOCTHBIM IMOJAX0J, 00eCHeunBAIOUIUN JOCTHXKEHHE JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTeNIbHbIX
pe3yAbTaTOB MOCPEICTBOM OPraHU3ALMU AKTUBHOM MMO3HABATEIBHOU IS TEIBHOCTH 00YUaIOIIMUXCSl, YTO OYE€Hb BaYKHO ITPU 00yUEHU N
nereit ¢ 3I1P, 11 KOTOPBIX XapaKTEPHO CHUKEHUE MO3HABATEIbHON aKTUBHOCTH.

Henu u 3axa4n u3ydeHust yaeOHoro npeamera « Pusuka»

Obwue yenu n3ydeHus: yaeoHoro npeamera «@usnkay npeacrasiensl B [[puMmepHoil paboueit mporpaMMe OCHOBHOTO 001IIET0o
o00pa3oBaHus.

OcHoBHOM 1enbt0 00ydeHHUs JeTell ¢ 3aJep>KKOM NMCUXMYECKOTO PAa3BUTHUS HA JAHHOM IPEAMETE SIBJISETCS: MOBBIIICHUE
COIMAIbHOM aJjanTalliy IeTel yepe3 NpuMeHeHNe (PU3MUECKIX 3HAHUIM Ha MPaKTHKE.

Jnst obywaromuxcs ¢ 3IIP, Tak ke, Kak W JAJi1 HOPMATHUBHO Pa3BUBAIOMIMXCA CBEPCTHUKOB, OCBAMBAIOUIUX OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrpaMmy, JOMUHUPYIOIEE 3HAU€HHE MPUOOPETAIOT TaKUE yeu, Kak:

" OCBOEHME 3HAHUU O METOJAaX HAyYHOT'O MO3HAHUS MPUPOAbI U (POPMHUPOBAHUE HA ATOW OCHOBE MPENCTABICHUN O (PU3UUECKOU
KapTHUHE MUPA;

" OBJIAJICHUE YMEHHSIMHU MPOBOAUTH HAOMIONCHMS MPUPOJHBIX SIBICHHUM, OMUCHIBATHL U 0000IIATh pe3ynbTaThl HAOIIONCHUH,
MCIIOJIb30BAaTh MPOCThIE HU3MEPUTENbHbIE MPUOOPHI M H3y4YeHUS (U3UUYECKUX SIBICHUW; TPEACTABISITh pPE3yIbTaThl
HAOJIONEHUN WM U3MEPEHUN C MOMOIIbIO TaONMUIl, TPaQHUKOB U BBISBIATH HA 3TOM OCHOBE SMIMPUYECKHE 3aBUCHUMOCTH;
MPUMEHSTD MOJyY€HHbIE 3HAHUS JJI1 OOBSICHEHUS Pa3HOOOPa3HBIX MPUPOAHBIX SBICHUN U MPOLECCOB, MPUHIIUIIOB 1EHCTBUS
BOXHEHIINX TEXHUUECKUX YCTPOUCTB, JJi pelieHus: GU3NYeCcKux 3aad;



pa3BUTHE TIO3HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPUECKHX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH B
IpUOOPETEHUM HOBBIX 3HAHUM, NpPU PEIICHUH (PU3NYECKUX 3a7ad U BBIIOJHEHHM SKCIIEPUMEHTAJIBHBIX HCCIENOBaHUM C
MCIOJIb30BAaHNEM NH()OPMALIMOHHBIX TEXHOJIOTH;

BOCIIMTaHHE YOEkKJAEHHOCTH B BO3MOYKHOCTH I1O3HAHUS 3aKOHOB INPHUPOJbI, B HEOOXOIAMMOCTH Pa3yMHOIO HCIOJIb30BaHUS
JOCTHKEHUM HAyKHU U TEXHOJOTUH JUIsl JAJIbHEHIIETO0 Pa3BUTHUS YEJIOBEUYECKOTO OOLIECTBA, YBAKEHUS K TBOPLAM HAYKH U
TE€XHHUKH; OTHOLIEHUS K (PU3MKE KaK K 3JIEMEHTY O0ILIE€UeIOBEUECKON KYJIbTYpBI;

HCIIOJIb30BaHUE IMOJYYCHHBIX 3HAHUW M YMEHHMH JUIS pEIIeHUs MPaKTUYECKUX 3a7ad MOBCEAHEBHOW KM3HHU, 00ECTICUCHHUS
0€30I11aCHOCTH CBOEH KM3HH, PAllMOHAJILHOTO IPUPOJOIIOIB30BAHUS U OXPAHbl OKPYKAIOIIEH CPELIBL.

JocTrkeHne ITHX Lesel 00ecreunBaeTCs PEMICHUEM CIENYIOINX 3a0ay.

3HaKoMcTBO oOyyaromuxcs ¢ 3I1P ¢ Meronamu nccnenoBanusi OObEKTOB U SABJICHUN TPUPOADL;

MpUOOpPETEHNE 3HAHUA O MEXAHMYECKHUX, TEIJIOBBIX, ANMEKTPOMAarHUTHBIX U KBAHTOBBIX SBICHUSX, (PU3NUECKUX BEITUUMHAX,
XapaKTEepU3YIOLUX 3TH SABJICHHUS;

(dbopMupoBaHuEe YMEHUI HAOIIOAATh PUPOIHBIE SBJICHUS U BBIIOIHATH OIBITHI, 1a00paTOpHbIE paOOThI U SKCIIEPUMEHTAIIbHbIE
HCCJIEJOBAHUS C UCTIOIb30BAHUEM U3MEPUTENIbHBIX TPUOOPOB, IIUPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HU;

OBJIQJICHUE TAKUMU TOHATUSMHU, KaK IMPUPOIHOE SBJIECHUE, SMIHUPUYECKH YCTAHOBJIEHHBIM (akT, mpoliema, Tumoresa,
TEOPETHUYECKUI BBIBOJ, PE3YJIBTAT 3KCIIEPUMEHTAIIBHON ITPOBEPKH;

MOHMMAaHHE OTJIMYMI HAayYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(OPMALMH, LIEHHOCTH HAayKH JUIsSl YAOBJIETBOPEHUS OBITOBBIX,
MIPOU3BOICTBEHHBIX U KYJIBTYPHBIX OTPEOHOCTEN yenoBeka.

Ocob0enHocTH oTOOpa M aganTaAlUM Y4e0HOr0 MaTepuaJia no gpusnke
OcHoBoi1 00yuyeHust ooyuaromuxcs ¢ 31IP Ha npeaqMeTax eCTeCTBEHHOHAYYHOIO IIMKJIa SBJIETCS Pa3BUTHE Y HUX OCHOBHBIX

MBICJIIUTENILHBIX OMepaluii (aHaiau3, CUHTE3, CpaBHEHHE, OOOOLIEHHWE) HAa OCHOBE BBINMOJHEHUS PA3BUBAIONIMX YHPAKHEHUM,
dbopMHpoBaHKE TPUEMOB YMCTBEHHOM pabOThI: aHAJIU3 UCXOIHBIX JAHHBIX, INIAHUPOBAHUE MaTepuala, OCYIECTBIEHNE TO3TATHOTO
Y UTOTOBOT'O CAaMOKOHTPOJIS, @ TAKXKE OCYIIECTBIISIETCS JIMKBUJIALIMS MPOOEJIOB B 3HAHUAX, 3aKpEIUICHUE W3YYEHHOTO Marepuaa,
OTpabOoTKa aIrOpUTMOB, TOBTOPEHHUE MPOIICHHOr0. bolbllloe 3HaYeHHEe MPUAETC YMEHUIO PACcCKa3aTh O BHIMOJHEHHOMN padoTe ¢
IPABWIBHBIM YHOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUN U COOJIIOIEHUEM JIOTHUECKUX CBSI3€H B M3JIaraeMoOM MaTepualie.
s obyuaronmuxcs 3[1P Ha ypoBHe ocHOBHOro 001Iiero oOpa3zoBaHUs MO-NPEKHEMY SABIISIOTCS XapaKTEPHBIMU: HEJOCTATOYHBIN
YPOBEHb DPA3BUTHS OTIEIBHBIX NMCHUXWYECKHUX IPOLIECCOB (BOCHPHUATHS, BHUMAHHUS, MaMSATH, MBILUICHUS), CHUKCHHBIH YPOBEHBb
MHTEIJICKTYaJIbHOTO PAa3BUTHS, HU3KUI YPOBEHb BBIMOJIHEHUS YYEOHBIX 3aJaHHi, HU3Kasg YCHEIIHOCTh 00yuenus. [lostomy mpu
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U3y4eHUU (QU3MKH TpeOyeTcs IeJICHANIPABICHHOE HWHTEIIEKTyalbHOE pa3BuTue oOywaromumxcsi ¢ 3[IP, orBeuaromiee wux
OCOOEHHOCTSIM U BO3MOXHOCTSIM. Y4eT ocoOeHHocTel oOywaromuxcs ¢ 3[IP tpeOyet, uToObI Ipu M3yYEHUH HOBOI'O Marepualia
00s13aTeIbHO MPOUCXOAUII0O MHOTOKPAaTHOE €T0 IOBTOPEHUE; PACIIMPEHHOE PACCMOTPEHHUE TEM M BOIPOCOB, PACKPBIBAIOIINX CBSA3b
(U3HKY € KU3HBIO; aKTyaJIU3alysl IEPBUYHOIO KUZHEHHOTO OIbITa 00YYarOIIUXCSl.

VY cBOEHME TPOrpaMMHOI0 MaTepuaa 1o (pu3rKe BbI3bIBAET OoblINE 3aTpyAHEHHs y oOyuatomuxcs ¢ 3I1P, mostomy Teopus
u3y4daercsi 0e3 BbIBOJIOB CIIOXKHBIX GopMydl. 3aaauu, TpeOyolne NPUMEHEHUS CI0XKHBIX MATEMATUYECKUX BBIYUCIEHUN U (GopMyI,
B OCOOEHHOCTH TaKHUX TeM, KaK «MexXxaHu4YecKoe JABMKEHHUE», «ApXUMeIoBa cuila», «MexaHndeckas S3HEprus», « JNEKTPUYECKUE
SBIICHUS», « DNEKTPOMATHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCE C TOMOILBIO YUUTEIS.

Oco0oe BHUMaHuE NPy U3YYEHUH Kypca PU3UKH YAENIAETCS TOCTAHOBKE U OpraHU3alMK SKCIEPUMEHTA, a TAK)KE MPOBEACHUIO
(MperMyIIECTBEHHO HAa KaXXJIOM YPOKE) KPAaTKOBPEMEHHBIX JEMOHCTpaluui (BO3MOXKHO C HCIOJIB30BAHHEM  AJIEKTPOHHOMN
neMoHcTpauun). HekoTopelie TeMbl 0053aTENBHO JOJIKHBI BKIKOYATh ONIOPHBIE 1a00paTOpHbIE pad0ThI, KOTOPbIE PA3BUBAIOT YMEHHE
MOJIb30BAThCS MPOCTEUIIMMHU NPUOOpaMH, aHAJTU3UPOBATH IOJYYEHHBIE NaHHblE. B CBSI3M ¢ OCOOEHHOCTSMHU MOBEIEHUS U
nesitenibHOCTH  oOydaromuxcst ¢ 3[IP (pacTopMOXKEHHOCTh, HEOPraHU30BAHHOCThH) IMPENYCMOTPEH CTPOXKAMIIMNA KOHTPOJb 3a
COOJII0ICHUEM TTPABWJI TEXHUKHU 0€30I1aCHOCTHU MPU MPOBEACHUH JJAOOPATOPHBIX U MPAKTUYECKHUX padoT.

Bonbiioe BHMMaHue npu n3ydeHuu pusnku nogpoctkamu ¢ 3I1P oOpaiaercs Ha OBiIaieHHe UMH IPAKTUIECKUMU YMEHUSIMU
u HaBblkamu. [IpemycmaTpuBaercss yMmeHbLIEHHE O0ObEMa TEOPETUUYECKUX CBEICHUI, BKIIOYEHHUE OTIEIbHBIX TEM WM LIEJbIX
pa3aesoB B MaTepualibl st 0030pHOr0, 03HAKOMUTENIBHOTO WK (pakyabTaTUBHOTO M3ydyeHus. [IpeiaraeTcst ymeHbleHne oobema
MaTEMaTUYECKUX BBIYMCIICHUN 3a CUET YBEJIMYEHUS KaUECTBEHHOT'O OIMCAHMUS SIBJIEHUI U IPOLIECCOB

JlocTaTOYHOE KOJIMUYECTBO BPEMEHHU OTBOAMTCS HA pACCMOTPEHHUE TEM U BOIPOCOB, PACKPHIBAIOIINX CBSI3b (PU3UKH C KU3HBIO,
C TEMU SIBJICHUSIMU, HAOIIOACHUSMU, KOTOPbIE XOPOIIO U3BECTHBI YUCHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcuManbHO HCIOJIB3YIOTCS MEXIPEIMETHbIE CBA3U C TAKUMHU AUCIUIUIMHAMH, Kak reorpadus, XUMHs, OUOJIOTrHS, T.K.
oOyuatomuecs ¢ 3[IP 0cobeHHO HYKJAI0TCS B IPETIOAHECEHUN OJHOIO M TOrO )K€ Y4EeOHOTO Marepuala B pa3jInYHbIX acIEeKTax, B
€ro BapbUPOBAaHUU, B HEOAHOKPATHOM IMOBTOPEHHM M 3aKPEIJICHUU MOJYYEHHBIX 3HAHUN M NpakTudeckux ymeHuil. Ilo3Bossis
paccMaTpuBaTh OJMH U TOT K€ y4eOHbII MaTepuai ¢ pa3HbIX TOYEK 3PEHUS, MEKIIPEAMETHBIEC CBS3H CIIOCOOCTBYIOT €r0 JIyYIlIEMY
OCMBICIIEHHUI0, 00JIee TPOYHOMY 3aKPEIUICHHUIO TTOJYYeHHbIX 3HAHUN U IPAKTUYECKUX YMEHUM.

IlpumepHble Buabl JeATedabHOCTH oOydawomuxcsa ¢ 3IIP, o0yciaoBiaeHHble 0C00bIMH 00pa30BaTEIbLHBIMU
NOTPeOHOCTAMHU M 00eCIeYuBaIOIIie OCMbICJIEHHOE OCBOCHHE COJePKAHNU 00pa30BaHud MO npeamery «Pu3uka
[TpumepHas TemaTuueckas U TEPMUHOJIOTHYECKAs JIEKCHKa M0 Kypey ¢usuku coorBercTByeT [IOOIT OOO.
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Copepxanue BUI0OB AesTenpHOCTH 00ydaromuxcs ¢ 3[IP Ha ypokax ¢pu3uku onpenensercst uX 0coobMu 00pa30BaTeIbHbIMU
notrpedbHocTsMu. [Tomumo mmpoko ucnonszyemsix B [IOOIT OOO obuux /i Bcex 00y4aroImuxcsi BUIOB IE€ATEIbHOCTH CIEAYET
YCHJIUTh BUJIBI I€ATEIBHOCTH, CIIELU(PUYUHBIE 1JIs1 JaHHOW KaTerOpUU JETeH, 00eCTIEYNBAIOIIIE OCMBICIIEHHOE OCBOEHUE COJIEPKAaHUS
o0Opa3oBaHMs 0 MPEIMETY: YCHJIECHUE MPEIMETHO-TIPAKTUYECKON AEATEIbHOCTU C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM; OCBOCHHUE
MaTepuaia ¢ OIopoil Ha alfOPUTM; «IIOIIArOBOCThY B U3yUYEHUU MaTepHaja; UCIOIb30BaHUE JONOJHUTEIBHON BU3YaIbHON OMOPbI
(cxembl, MIa0JOHBI, ONOPHBIE TAOJUIIbI); PEUEBOM OTUET O IPOLECCE M PE3yJbTaTe AEATEIbHOCTH; BBIIOJHEHUE CHELMAIbHBIX
3a7laHui, 00€CIIeUNBAIOIINX KOPPEKIUIO PETYIISAINH y4eOHO-T103HaBaTEIbHON JESTEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

Jlist oOyuaromuxcs ¢ 311P cyliecTBeHHBIM SBIISIIOTCS TPUEMBI padOTHI € JIEKCUYECKUM MaTepuaioM o npeamery. IlpoBoaurcs
crienuangbHasi padoTa Mo BBEJICHUIO B aKTUBHBIN CIIOBAph 00YYAIOIIMXCS COOTBETCTBYIOUIEH TEPMUHOIOTUH. M3ydaemble TEpMUHBI
BBO/JISITCS HA MOJINCEHCOPHOW OCHOBE, 00513aTeNbHA BU3YyallbHAA MOAIEPAKKA, AITOPUTMbI paOOTHI C ONPEIETIEHUEM, OIIOPHBIE CXEMBI
JUTSL AKTyaJIi3alii TEPMHUHOJIOTUH.

B cBs3u ¢ 0coObiMu 00pa3oBaTebHBIMU OTPEOHOCTAMH OOy4aromuxcs ¢ 311P, mpu miianupoBannu paboThl y4eHUKA Ha YPOKE
ClIeIyeT IPUIEPKUBATHCS CIAEAYIOINUX MOMEHTOB:

1. Ilpu onpoce HEOOXOUMO: JAaBaTh aJTOPUTM OTBETA; pa3pelIaTh MOJIb30BATHCS MJIIAHOM, COCTABJICHHBIM IPU MOJATOTOBKE
JIOMAIITHETO 3aJaHusl; JaBaTh OOJIbIIE BPEMEHU TOTOBUTHCSA K OTBETY Yy JIOCKU; pa3peliarh JiejaTh MpeABapUTEIbHbIC 3alMCH,
M0JIb30BaThCS HATJISAHBIMU TIOCOOUSIMHU.

2. [1o BO3MOKHOCTH 3a/1aBaTh 00y4arOIKUMCSl HABOASIIME U YTOUHSIOIINE BOMIPOCH], KOTOPbIE TOMOTYT UM MOCIIEA0BATEIHHO
U3JI0KUTh MaTepHall.

3. CucremaTHuecku MpPOBEPSITh YCBOGHUE MaTepHalia Mo TeéMaM YPOKOB, JJIsi CBOEBPEMEHHOIO OOHapyKeHHsI MPOOesioB B
IpoLIeIEM MaTepHalle.

4. B npouecce n3y4eHHsi HOBOrO MaTepraia BHUMAaHNUE YUYEHUKOB oOpamniaeTcs Ha HanboJiee CI0KHbBIE pa3Jesbl H3y4yaeMon
TeMbl. HeoOxoaumo yaiie oOpaiatbCs K HUM € BOMPOCAMU, BBISICHAIOINIMMHU MOHMMaHUE y4eOHOro maTepualia, CTUMYJIHPOBATH
BOIPOCHI MPU 3aTPYAHEHUSIX B YCBOEHUH HOBOTO MaTepHala.

Mecto yuyeOHOro npeamera «®@usnka» B y4eOHOM ILIaHE

B cootBerctBun ¢ denepanbHbIM rOCyJapCTBEHHBIM OOpa30BaTENbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUs
yueOHbIN npeameT «DPu3uka» BXOAUT B MPEAMETHYIO 00JacTh «EcTecTBEHHBIE HAYKN» U SIBISIETCA 00s3aTeIbHBIM AJI1 U3YYEHUS.
Coneprxanue yaeOHoro mpenmera «Dusnkay, npeacraBieHHoe B [IpumepHoit padoueit mporpamme, coorBerctByer @I'OC OO0,
[TpumepHOIT OCHOBHOM 00pa3oBaTeNbHOIN MporpaMme OCHOBHOTO 0o01iero odpaszoBanus, [IpuMepHOl aganTUpOBaHHONW OCHOBHOM
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O6p&30BaTeHLHOﬁ ImporpamMme OCHOBHOT'O 06HICI‘O O6p8,30BaHI/I$I o6yqafonmxc;1 C saz[epxq{oﬁ IICUXHUYCCKOI'O Pa3BUTHAI.

COAEPXAHUE YUYEBHOI'O IIPEIMETA «®U3NKA»

7 KIIACC

Paszpnen 1. ®usuka v eé posib B NO3HAHUM OKPYKAOLIEr0 MUPa

dusuka — Hayka o npupoze. SIpnenns npupoasl (MCL). Gusudeckne ABIEHHS: MEXaHMYIECKUE, TEIUIOBEIE, DIEKTPUUECCKHE,
MAarHiTHBIE, CBETOBBIE, 3BYKOBBIE.

du3nuecKWE BEIMYMHBL M3Mmepenue (Qusnmueckux BenuumH. Qusuueckue npubopwi’. Ilozpewinocms  usmepenui.
MexayHapoiHast CUCTEMA €IMHHII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAyKU M3Y4arOT NpHUpPOAY. EcmecmeenHo-HayuHbli MemoO NO3HAHUA: HaOmooeHue,
HOCMAHOBKA HAYYHO20 8ONPOCA, 8bLOBUICEHUE SUNOMES, IKCNEPUMEHN NO NPOBepKe cUunome3s, 00biaCHeHUe HAbaI00aeMOo20 A6NEHUS.
Onucanue guauyeckux sA61eHUl ¢ NOMOUbIO MOOeell.

[IpeameT u MeTOaBI PUBUKH.

Jemoncmpayuu’®
1. Mexanudeckue, TeIOBbIE, TEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. ®duznueckre NpuOOPHI U MPOIIeAypa MPSIMbIX H3MEPEHUN aHATIOTOBBIM U IU(PPOBBIM MPUOOPOM.

3. OnpenesieHre MOrPENTHOCTH IKCIIEPUMEHTA.

Dponmainvhsle 1a00pamopHvie padomsl UaU IJ1eKMPOHHAA 0EMOHCMPAUUL.

1.OnpeneneHue 1eHbI ACICHUS U3MEPUTENHHOTO TPUOOpa (MCIOIb3Ysl TEXHOJIOTHUECKYIO KapTy SKCIIEPUMEHTA).
2. U3zmepenue o0bEMa )KUAKOCTH U TBEPJOTO Tea

3. Onpeoenenue pasmepos mManivlx me.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHHH BelllecTBa
CTpoeHue BelecTBa: aToMbl M MOJIEKYJIBL, UX pazmepbl. Onvimul, 00KaA3b18aloujue OUCKpemHoe CmpoeHue eeujecmaa.

1 MC — anemeHTEI cofiepkaHus, BKITIOYAKOIIHE MEXIIPEIMETHBIE CBSA3U, KOTOPBIE MOAPOOHEE PACKPBITHI B TEMATUYECKOM TUIAHUPOBAHUH.

2 351ech 1 lasee KypcMBOM 0003HAYEHBI TEMBI, H3YYEHUE KOTOPBIX TIPOBOJIUTCS B 03HAKOMHUTEJLHOM IUTaHe. [le1aror camocTosTENbHO ONPEIENeT 00BEM M3ydaeMOro MaTepHaa.
% Bce JlemoncTpamuy 1 JlaGopaTtopHble paboThl, IPEICTABIEHHBIE B COJEPKAHUH, 0MTYCKAETCs (MOXKHO) TIPOBO/IUTH, UCTIONb3Ysl HH(OPMAIMOHHBIE H 2JIEKTPOHHBIE TEXHOJIOTUH
(undpossie 00pa3zoBaTEIbHBIE PECYPCHI). 7



JIBumxenue ydactull BemecTBa. CBsi3b CKOPOCTH JIBXKEHUSI YACTHI[ C TeMIiepaTypoil. bpoyHoBckoe aBmxenue, nuddysus.
Bzaumooeiicmeue uacmuy eewecmea: npumsdicenue u OMmaiKugaHue.

ArperaTHble COCTOSIHUS BEIIIECTBA: CIMPOEHUEe 2A308, HCUOKOCHEl U MBEPObIX (KpUCmMAalIudecKux) mei. Bzaumocesazv mexcoy
CBOUCMBAMU 8EUECME 8 PA3HLIX A2PEe2AMHbIX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeruem. OcobeHHoCmu azpe2amublix
COCMOSIHULL BOObL.

HMemoncmpayuu®

1. HabGnronenne OpoyHOBCKOTO JIBHKEHHUS.

2. HaGmonenune nuddysuu.

Dponmanvrsle 1abopamopHvle padomul u ONbLIMbL

1. OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyib30BaHueM (oTorpaduii).

2. OnbITH TI0 HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3.0OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS (971eKMPOHHAA OEMOHCIMPAYU).

Pa3pgen 3. /IBU:KeHHe H B3aUMOAEHCTBHE TeJl

Mexanuueckoe ABuxkeHue. PaBHOMepHOE U HepaBHOMEPHOE JBIKeHHE. CKOpocTh. CpedHsss CKopocms npu HEPaBHOMEPHOM
ogudiceHuu. Pacuér myTH U BpeMEHH JIBHKCHHUS.

SIBneHue uHepUUU. 3aKoH unepyuu. Bzaumoodelicmeue men kax npuduHa usmMeHeHus ckopocmu ogudxcenus mein. Macca xax
mepa unepmuocmu mena. I1InoTHocTh BemecTBa. C653b NIOMHOCIU C KOTUYECHBOM MOJIEKY]l 8 eOUHUYe 00bEMA 8euecmad.

Cuna kak xapakTepuCcTHKa B3auMoeicTBus ten. Cuna ynpyeocmu v 3akoH ['yka. M3mepenue cunvl ¢ nomowsbo Ounamomempa.
SBnenue TAroTeHUs W cuia Tsokectu. Cuna msasxcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecomocTs. CroxxeHHue Cull,
HaIpaBJICHHBIX 1O OJITHOM npsiMoil. PaBHoaeicTByromast cuil. Cuna mpernus. Tpenue ckonvoicenuss u mpenue noxkos. Tpenue 6 npupooe
u mexnuxe (MC).

Jemoncmpayuu®
HaOGmroienre MexaHu4ecKoro ABUKEHUS Tea.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBUKEHHUS.
HabGnronenue siBjeHUST MHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICUCTBUH TEIL.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEI.

abhwhE

4 3L[CCL " gajee nmpruBoOAUTCI paCHII/IpeHHHﬁ nepeyCHb J'Ia60paTOpHLIX pa60T 1 OIIBITOB, U3 KOTOPOT'O YUUTECIIb ACJIaCT BLIGOp IO CBOEMY YCMOTPCHMUIO.
8



6. CrnoxeHue cuJl, HalpaBJICHHBIX 110 OJTHON MIPSIMOIA.
7. JeMOHCTpalus CUIIbl YIIPYTOCTH Ha pa3IMYHBIX MaTepUaiax.
Dponmanvusle 1adbopamopuvle padbomol u ONvINMbL.

1. Omnpenenenre CKOPOCTH paBHOMEPHOT'O IBUYKEHUS (LIapUKa B AKUAKOCTU, MOJEIIHN 3JIEKTPUUECKOTO aBTOMOOUJIS U T. I1.)
(271eKmpoHHaAA 0eMOHCMPaYUsL).

2. Omnpenenenne cpeHEl CKOPOCTU CKOJIBKEHUS OpyCcKa WK IIapuKa M0 HAKJIIOHHON TUIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

4, OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD PACTSLKEHUS (IedopMauu) Npy>KUHbI OT MPUIIOKEHHON CUJIBIL.

S. OnebITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja M XapakKTepa CONpPUKACAIOLIUXCS
ITOBEPXHOCTEMN.

Pasznen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTEN U ra30B

HaBnenne. Cnocobvl ymeHbueHus u ygeenuyerus oasienus. Jlasnenue eaza. 3asucumocmsv 0asieHUus 2aza om o00véma,
memnepamypul. Ilepedaua Oasnenus meeépovimu meramu, jHrcuoxocmamu u eazamu. 3axown Ilackans. I[lnesmamuueckue Mawiunbl.
3aBUCHMOCTD AaBJCHUS KUJIKOCTH OT r1yOuHsl. Coobwarowuecs cocyoul. I uopasiuueckue mexaHusmol.

Atmocdepa 3emnu u armocdepHoe naBieHue. [lpuuunsvl cyuecmseoganus 6030yuinon obonrouxu 3emau. Onoim Toppuuennu.
Hzmepenue ammocgeproco oasnenus. 3asucumocms ammocheprno2o 0asienusi onm 8blcOmvl HAO YposHem mops. Ilpubopul 0/
uMepeHus ammoc@epHozo 0asieHusl.

Jleticmasue scuoxkocmu u 2aza Ha no2pyscénHoe 8 Hux meno. BeiTaikuBaromias (apxuMeioBa) cuia. 3akon Apxumeoda. [lhasanue
mei. Bozoyxonnaeanue.

Hemoncmpauuu
3aBUCUMOCThH JAaBJICHUS ra3a OT TeMIepaTyphl.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaromuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBnenune neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCHMOCTD BHITAIKUBAIOIIEH CHIIBI OT 00BhEMA OTPYKEHHOMN YaCcTH TeJla U TUIOTHOCTH JKUKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue miaBaHUsl TEN: IJIABAHUE WJIM TOTPYKEHHE Tel B 3aBUCUMOCTHM OT COOTHOIIECHUS IUIOTHOCTEH Tena U

LONoakrwdE
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HKUTKOCTH.
Dponmanvhsle 1abopamopHvle padomsl u OnbvIMbl

1. HccenenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpYKEHHON B KHJIKOCTh YaCTH TeJa.

2. OmnpeieneHre BRITATKUBAIOIICH CUIIBI, IEHCTBYIOIICH Ha TEJI0, MOTPYKEHHOE B )KUIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT MACChI Teja.

4, OMNBITEI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb BBITAJIKUBAIOIICH CUJIBI, JEHCTBYIOIIEH Ha TEIO B KHUJIKOCTH, OT 00BbEMa
MOTPYKEHHOM B )KUJIKOCTh YACTH TeJIa U OT IJIOTHOCTH >KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONpeeeHrue €€ rpy30M0IbEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEePrus

Mexanuueckast padota. MOLIHOCTb.

ITpocTeie MexaHU3MBI: pblyar, OJ0K, HAKJIOHHAA IUIOCKOCTb. [Ipasuno pasnosecus pviuaza. Ilpumenenue npasunia pagHogecus
puiuazea K 610Kky. «3o0n0moe npasunoy mexanuxu. KI1J| npocteix Mexanu3moB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckast sHeprusi. Kunemuueckas u nomenyuanvhas suepeus. Ilpespawenue 00Ho2o0 6uoa mexanuyeckou sHepuul 8

Opyeoti. 3aKOH COXPaHEHUSI SHEPTHH B MEXAHHKE.

Jlemoncmpavyuu

1. [Tpumepsl TPOCTHIX MEXAHU3MOB.

®Dpoumanvuvie nabopamopusie’padomuol u onvimol*

1. OmnpeneneHue pabOTHI CUJIBI TPSHHS TIPU PABHOMEPHOM JABHMYKEHHUH TeJIa 110 TOPU30HTAIBHON TTOBEPXHOCTH.
2 HccnenoBanue ycnoBUil paBHOBECHUSI pblyara.

3. N3mepenune KIIJ[ HakIOHHOM NIIOCKOCTH (2/1eKMPOHHAA 0EMOHCIMPAUUSL).

4 M3ydeHne 3aKOHA COXPAHECHUS MEXaHHUECKOM SHEPTUH (2/1eKMpPOHHAS 0eMOHCMPAUU).

8 KJIACC

Pa3nea 6. TenjioBbIe ABJIEHUSA

OcHogHble NONI0JHCEHUSL MOJIEKYNAPHO-KUHEMUYeCKOU meopuu cmpoenus: seujecmsea. Macca u pazmepvl amomos u MOJIeKyl.
Onwvimol, noomeaepicoaroujue 0CHOBHbLE NONONCEHUSL MONEKYIAPHO-KUHEMUUeCKOl meopuu.

Mopenu TBEPIOro, KUIKOrO U Ta3000pa3HOTO COCTOSHHUM BemiecTBa. Kpucmaniuueckue u amopguvie mena. Obvscuernue
CBOUCMB 2A308, HCUOKOCMEU U MEEPObIX Mell HA OCHO8€ NONONCEHUL MONEKYIAPHO-KuHemuyeckotu meopuu. CMauuBaHHUE U
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KanuisapHvle aenenus. Tennogoe pacuupenue u cocamue.

Temneparypa. Cea3b memnepamypsi cO CKOPOCHbIO MENI08020 OBUNCEHUS YACMUY.

Buyrtpennsis sueprus. Cnocobvi uzmeHenus GHYMpeHHel 3Hepeuu. menionepeoava u cogepuieHue pabomsl. Buowl
menjionepeoaiu; menionpo8oOHOCMb, KOHBEKYUsL, U3TYUEHUE.

KonuyectBo TemnoTsl. Yoenvnas mennoémxocms gewjecmea. Tennoobmen u menniogoe pasrosecue. Ypaenenue meniogoco
banawca.

Inagnenue u omeepoesanue Kpucmaniuieckux eewjecms. Yoenvnas mennoma niaenenus. Ilapoobpazosanue u Konoencayusi.
Hcnapenue (MC). Kunenue. Yoenvnas menioma napoobpazosanus. 3as8ucumocms memnepamypsvl KUNEHUs Om ammocpeprHoco
oaenenus. Baaxcnocmo 8030yxa.

DHeprus TOIUBA. YoenvHuas menioma c2opanusl.

lpunyunovr pabomur mennosoix osueamenei. KII/[ mennosoco osucamens. Tennogvie ogueamenu u 3auuma oxKpycaroujels
cpeowt (MC).

3axon coxpanenus u npespawjenuss dHepeuu 8 menyiogvlx npoyeccax (MC).

Jlemoncmpavyuu
Hab6mronenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddysuu.

HaGmronenne sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.

HabGrogeHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarPEBAHUM WUJTU OXJIAKICHUU.
[IpaBuiia u3MepeHus TeMIepaTypsl.

Bunae! Tenmonepenayu.

OxJakieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

0. CpaBHeHHUE TEIUIOEMKOCTEHN pa3IMYHbIX BEIICCTB.

1. HaOGmronenue KumneHus.

12. HalGnrogeHue mocTOSHCTBA TEMIIEpaTyphl MPHU TJIABJICHUH.

13. Mopenu TEIUIOBBIX ABATATENIEH.

Dponmanvhole 1a00pamopHvie padomuvl U ONbIMbL

1. OmnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO NPUTSHKCHUS (21eKMPOHHAA 0eEMOHCHPAYUSL).

RHBO©oo~NOoOA~WNE
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OnpITH IO BRIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOMN COJIU MJIU caxapa.

OnbITHl IO HAOJIOJIEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEIl.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JABJICHHS BO3yXa OT €ro 00bEMa U HarpeBaHUs UK OXJIXKICHUS.
Habmroienue n3MeHeHNs BHYTPSHHEH SHEPTUH Tejla B pe3ysIbTaTe TeIuionepeaadn U padoThl BHEIIHUX CHJL.
HccnenoBanue SBICHUS TEINIOOOMEHA MMPU CMEIIMBAHUN XOJIOAHON U TOPSUYEH BOJIBI.

HccnenoBanwme mporiecca UCapeHHUs.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

0. Onpeodenenue yoenvHotl meniomsl niae1eHUs 1b0d.

ROoO~NOOEWN

Pazgen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS

Inekmpusayus men. JIBa poaa 3NEKTPUUECKHUX 3apsAIoB. B3anumonencTeue 3apsiKEHHBIX TEJL.

DnekTpudeckoe nodue. [lpunyun cynepnosuyuu 31eKmpuyeckux noaetl (Ha KauecmeeHHOM YPOsHe).

Hocumenu snexmpuueckux 3apsaoos. dnemenmapuuii snexkmpudeckuti 3apsad. Cmpoenue amoma. IIpOBOTHUKY U AUDIICKTPUKH.
3aKOH COXpaHEHUS ANEKTPUUECKOro 3apsia.

DNIEKTPUYECKU TOK. Ycnosus cywecmeoganus dnekmpudeckoco moxka. VICTOYHUKU TIOCTOSIHHOTO ToKa. JleilcTBug
AIIEKTPUUECKOTO TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIeKMpUyecKull mok 8 HCUOKOCmsxX U 2a3ax.

PaboTa u MOITHOCTH NIEKTpUUYECKOTO TOKa. 3axow Jocoyna—Slenya. Dnexmpuueckue yenu u nompeodumenu 21eKmpuieckou
SHepeuu 6 Owvimy. DnekTpuueckas nenb. Cuia Toka. DiekTpuueckoe HampspkeHue. COnmpoTHBIIEHHE MPOBOJHHKA. YoenbHoe
conpomusnenue eewjecmsea. 3akoH Oma 1is ydactka 1enu. IlocmenoBaTenbHOE M MapaiiebHOE COECIUHEHUE IMPOBOJIHUKOB.
Kopomkoe 3amvikanue.

[TocTostHHbIe MarHuThL. B3anMopeiicTBUE TOCTOSHHBIX MAarHuTOB. Mazcnumnoe none. Maznummuoe none 3emau u e2o 3HayeHue
ons ocusHu Ha 3emne. Onvim Opcmeda. Macnumnoe none snekmpudeckoeo moxa. Ilpumenenue 31eKmpomacHumos 8 mexHuxe.
Heiicmeue MmacHumHo20 nNONSL  HA NPOBOOHUK C MOKOM. JDleKkmpoosuzcamenb NOCMOSHHO20 moka. Hcnonvzosanue
aneKkmpooguzameneti 8 MexXHU4eCKux yCmpoucmeax u Ha mpaicnopme.

Onvimur @apades. AHenenue snexmpomachumuou unoykyuu. Ilpasuno Jlenya. Snexmpozenepamop. Cnocobvl nomyueHus
INeKMPUYECKOl IHepeuu. IINEKTPOCTAHIIUA Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPIHH.

Jemoncmpayuu

1. DnexTpuzauus Tell.
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JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIEKTPOCKOIIA.

DIIEKTPOCTATUUECKAS] HHAYKIHUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.

[IpOBOAHUKH U AUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJISI.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

0. DAEKTPUYECKUH TOK B )KHIKOCTH.

1. T'a3o0BbIi pa3ps.

12. H3mepeHwue CHIIbl TOKA aMIIEPMETPOM.

13. HM3mepeHwne >IEKTPUICCKOTO HAIPSHKCHUS BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBICHUM.

15. B3sauMopeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOXKHOCTH pa3/IeJICHUS MTOJIFOCOB MarHuTa.
17. MopenvpoBaHNE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmwIT Opcrena.

19. MarnuTHoe€ 1oe Toka. DIEKTPOMArHuT.

20.  Jle¥icTBHE MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

21.  DIeKTpoABUTATENb MMOCTOSIHHOTO TOKA.

22. HccnenoBaHue SBICHUS DJICKTPOMArHUTHOW WHTYKIIHH.

23.  Omnbitel Dapajes.

24. 3aBUCHUMOCTH HaNpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHUI €ro0 BO3SHUKHOBEHHUS.
25. DuekTporeHepaTop MOCTOSHHOTO TOKA.

Dponmanvusvle 1adopamopHvle padomul u OnbvIMbl

HB©O©oO~NOOAEWN

1. OnbITHl IO HAOTIOIEHUIO YTICKTPU3AIMH T MHAYKIIUEH U MPU CONPUKOCHOBEHHH.
2 HccnenoBanne nelCTBUS SIIEKTPUUECKOTO OISl HA IPOBOJHUKYU U TUDJIEKTPUKH.
3. COopka u mpoBepka paboThI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.

4 W3mepenre u peryaupoBaHme CHIIbI TOKA.
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S. N3mepenune u peryianpoBaHnue HAMPSKEHUS.

6. Hccneoosanue 3agucumocmu cuibl moka, uoyuie2o uepes pe3ucmop, om CONpOMuGIeHUs: pe3ucmopa U HanpsaXCceHus Ha
pesucmope.

7. Onvimol, 0emMoHCmpupyowue 3a8UCUMOCHb INeKMPULECKO20 CONPOMUBIEHUS NPOBOOHUKA OM €20 OJIUHbL, NI0Waou
nonepeuno20 ceueHus u Mmamepuana.

8. lIposepra npasuna crodicenusi HANPAHCEHUL NPU NOC1e008AMEILHOM COCOUHEHUU 08YX PE3UCTOPO8.

0. IIposepra npasuna 0ns cunvbl moxka npu NaApailebHOM COeOUHEHUU Pe3UCTOPOS.

10. Ompegnenenue pabOTHI JACKTPUUECKOTO TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. OmnpexneneHne MOITHOCTHU NEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. HccnenoBaHue 3aBHCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JAMIIOUKY, OT HAMPsHKCHUS Ha HEH.

13. HccnenoBaHure MarHUTHOTO B3aUMOJICHCTBHS TTOCTOSSHHBIX MarHUTOB.

14, H3yuyeHne MarHUTHOTO TOJISl TTIOCTOSIHHBIX MAaTHUTOB TIPH X O0BETUMHEHNUN U Pa3/ICICHIH.

15. HccnepoBanue neWCTBUS DJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

16.  OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSI KATYIIKM C TOKOM M MarHuTa OT CHJIbl TOKa H
HaNpaBJICHUS TOKA B KaTYIIIKE.

17. W3yuenue ACHCTBUS MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

18. Uzyuenue pabomwi 21eKkmpooueameisi.

19. MUsmepenwne KII]I anmekTpoaBUTaTeIbHON YCTAHOBKH.

20. OmnpITl MO UCCICNOBAHUIO SIBJICHUS JJICKTPOMATHUTHOM WHAYKIIMM: WCCJIEIOBAHUE W3MEHEHUW 3HAYCHUSA U
HaIpaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nena 8. Mexannueckue siBJIEHUSA

Mexanuveckoe aBwkeHHe. MatepuanbHas Touka. Cuctema oTcuéra. OTHOCHUTEIBHOCTH MEXAaHHMYECKOTO JIBHKCHHS.
PaBHOMepHOE TipsiMOIMHENHOE NBHXKEeHUE. HepasnomepHoe npsamonuneinoe osudicenue. CpelHssl U MEHOBEHHAsI CKOPOCMb meld
npU HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasroyckopennoe npsamonunetinoe ogudxcenue. CBodonnoe naaenne. Onvimot I anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumensroe yckopeHue.

ITepse1it 3akon HeroToHa. Bropoii 3akoH Hetotona. Tperuid 3akod Hetotona. Ilpunyun cynepnosuyuu cul.
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Cuna ynpyeocmu. 3axon I'yka. Cuna mpeHus: cuia mpeHusi CKOJIbICeHUs, CUNa mpeHusi NOKos, opyeue 8Udbl MmpeHUsl.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHUe CBOOOIHOTO najieHus. /Jeuscenue nianem eoxkpye Connya (MC).
llepesas kocmuueckas ckopocms. Hegecomocmsb u nepecpy3xu.

PaBHOBecHe MaTepualibHOM TOUKHU. AOcoatomuo meépooe meino. Pasnosecue meépooco mena ¢ 3aKpeniéHHol 0Cbio 8PAueHUsL.
MowmeHT cuiibl. [Jenmp msaocecmu.

Nmnynbe tena. Mzmenenue umnyavca. Mmnynsc cunvl. 3aK0H COXpaHeHUs umnyibca. PeaktuBnoe npmkenne (MC).

Mexannyeckasi paboTa U MOIIHOCTh. PaboTa cun Tsokectu, ynpyeocmu, mpenus. Cease onepeuu u pabomsi. IloTeHIIMaNbHAS
DHEPIUs TeNa, MOAHATOIO HAaJ MOBEPXHOCTBIO 3eMIM. [lomenyuanvhas suepaus cocamou npyoicunvl. KuHeTnueckas sHEprus.
Teopema o kunemuyeckou sHep2uu. 3aKOH COXPAHEHUSI MEXaHUYECKOW JHEPTUU.

Hemoncmpauuu

1. HabGnrogenne MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE IMyTeN U TPACKTOPUN JIBU)KEHUS OJHOTO M TOTO KE TENA OTHOCHTENIBHO PA3HBIX TEJ OTCUETA.

3. N3mepeHre CKOPOCTH U YCKOPEHUS ITPSIMOJIMHEWHOTO JIBUYKEHUS.

4. HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO JIBUKECHHUS.

5. HabOmronenue aBMKEHUs Tella 1o OKPY>KHOCTH.

6. HabmroieHue MexaHW4yecKuX SBJICHHUN, MPOUCXOISAIMIMX B cucteMe orcuéra «Tenexka» nmpu €€ paBHOMEPHOM H
YCKOPEHHOM JIBH)KCHUH OTHOCHTEIIHFHO KaOHWHETa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl TeJIa U ACHCTBYIOIIEH HAa HETO CHUJIBI.

8. Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEJL.

9. M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

10. TIlepemaua ummymbca Mpy B3aUMOACHCTBUU TEJL.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHeHre UMIYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIYJIbCa IPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHne MEXaHUYECKOW YHEPTUHU TTPU CBOOOTHOM IaJICHHUU.

16. CoxpaHeHHne MEXaHMYECKOM 3HEPTUU NPU ABMKEHUU Tela MO/ JCHCTBUEM MPYKUHBIL.

Dponmanvuvle 1abopamoprvle padomul u ONbLIMbL

1.

Koncmpyuposanue mpaxkma ons pazeona u oanvheuuieco pagHoMePHO20 OBUNCEHUSL WUAPUKA UTU MELEHCKU.
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ROoO~NOOEWN

0.

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM JBUKEHUS IIapUKa M0 HAaKJIIOHHOM MIIOCKOCTH.
Onpenenenue yCKOpeHus Tella Py PaBHOYCKOPEHHOM JIBH)KEHUH N0 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJIbHON CKOPOCTH.
HccnenoBanrie 3aBUCUMOCTH CUIIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue padOTHl CUITBI TPEHUS TPU PABHOMEPHOM JABHUXKEHHUH TeJIa 10 TOPU30HTATBHON MOBEPXHOCTH.
Omnpenenenue paboThI CHIIBI YIIPYTOCTH NMPU MOABEME TPY3a C UCTIOJIb30BAHUEM HETOIBUKHOTO U TOJIBHXKHOTO OJIOKOB.
N3ydeHune 3aKkoHa COXpPaHECHUS SHEPTUH.

Pasznesn 9. Mexanuveckue Koj1e0aHus U BOJHBI

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWM: MEPUOJ, YacTOTa, aMIUIUTyAa. Mamemamuyeckuil u
npyscunubli masmuuxu. [lpespawenue snepeuu npu KoiebamenbHoM O8UNCEHUU.

3aryxaromue kosnebanus. BeinyxaeHHble Konebanus. Pezonanc.

Mexannyeckue BoHbI. CBONMCTBA MEXaHUUYECKUX BOJIH. [[poodonbHble u nonepeynvie 60Hbl. [[MuHa 60HbI U CKOPOCMb €€
pacnpocmpanenusi. Mexanuueckue 601Hbl 8 meépoom mene, ceticmuieckue goanvl (MC).

3ByK. I pomrxocmu 36yka u esicoma mona. Ompasicenue 38yka. Ungpassyk u ynompa3seyx.

Jlemoncmpavyuu

ok wndE

HabGmronenue xoneGanuii Te MO IEMCTBUEM CHIIBI TSIKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHnue npo10JibHBIX U MOMEPEYHBIX BOJIH.

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30OHAHC.

(Dponmaﬂbubte JabopamopHble padomul U ONbIMbL

1.

2.
3.
4

Omnpenenenne 4acTOTHI U MEPUO/IA KOJICOaHNI MaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenne 4acTOTHI U MEPUO/Ia KoJIeOaHUH TPYKUHHOTO MAasiTHUKA (971eKMPOHHAA 0eMOHCMPAYUL).
HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOIeOaHUId MTOABEIIICHHOTO K HUTHU TPy3a OT JIMHBI HUTH.

HccnenoBanre 3aBUCHUMOCTH Tepuoia KojeOaHWil TPYKMHHOTO MAasTHHKA OT MAacChl Tpy3a (271eKmpOoHHAs
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0emMoHcmpayusi).

S. [IpoBepka HE3aBUCUMOCTH EpUO/ia KoJeOaHuil Ipy3a, MOJIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

6. OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEepUoia KoieOaHu NPy KMHHOTO MasgTHUKA OT MAacChl rpy3a U *KECTKOCTU
MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJCHUS (271eKMPOHHAA 0eMOHCMPAUU).

Pazgen 10. DnekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMAarHUTHOE TOJIe. DIEKTPOMAarHUTHbIE BONHBL. Cgoticmea snexmpomazhumnvlx 60H. [llkana snexmpomachumHvlx
80.1H. Hlcnonv3o6anue 31eKmpomMacHUmHubIX 80JH Ol COMOBOU CEA3U.

DJIeKTpOMarHuTHas npupojaa ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu

1. CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

®Dpoumanvuvie nabopamopusie’ pabomet u onvinmwl’

1. N3yuenune CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO Tele(oHa.

Pa3znen 11. CBeToBBI€E SIBJICHUSA

JlyaeBass Mojnenb cBeta. McTtouHnuku cBeta. [Ipsamonunetinoe pacnpocmparnenue ceema. 3ammenusi Coanya u JlyHol.
Otpaxkenue cBeta. Ilnockoe 3epkano. 3aKoH ompadiceHus ceemad.

[Ipenomnenue cBeta. 3akoH mpesnoMiieHusi cBeta. llonnoe eHympeHHee ompadicenue ceéema. Hcnonvzosanue NOIHO20O
BHYMPEHHE20 OMPANCEHUSL 8 ONMUYECKUX C8EMOBOOAX.

JIunza. Xon nydent B nuH3e. Onmuyeckas cucmema gpomoannapama, muxkpockona u meneckona (MC). I'na3 kaxk onmuueckas
cucmema. bnuzopyxocms u 0a1bHO30PKOCHIb.

Pasznooicenue b6enoco ceema 6 cnexkmp. Onvimol Hotomona. CnosiceHue cnekmpaibHulX Yyeemos.

Hemoncmpayuu

1. [IpssmonuHEeHOE pacpOCTPAHEHUE CBETA.

2 OTtpaxeHue cBeTa.

3. [Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
4 [Ipenomnenue ceera.
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5 OnTuuecKkuii CBETOBO/I.

6 XoJ ayuyer B coOMparolie JIMH3e.

1. XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

8 [TonyueHne n300paKeHUI C TOMOIIBIO JTUH3.

9. [TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U T€JIECKOTA.

10. Mopens riasa.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12.  Tlomydyenue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX 1IBETOB.

Dpoumanvhsvle 1ab60pamopHbvle padomsl U OnvIMbl

HccnenoBanre 3aBUCUMOCTH yTila OTPAKEHUST CBETOBOTO JIy4a OT yrJja MaJcHHS.

W3yuenune xapaKTepruCTUK H300paXeHus IIPeIMeTa B TNIOCKOM 3epKalie.

HccnenoBanre 3aBUCHMOCTH yTJla MPEIOMIICHHSI CBETOBOTO JTyda OT YIJIa MaJIeHUs Ha TPAHMIIE «BO3TYX—CTEKIION.
[TonyueHnne n300pakeHUH C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue HOKYCHOTO paCCTOSIHUS U ONTHYECKOW CHIIBI COOMPAONIEH JTUH3BI (371eKMPOHHAA OeMOHCMPAU).
OMNBITHI MO PA3JIOKEHUIO OCIIOT0 CBETA B CIICKTP (/1eKMPOHHAA 0EMOHCHPAUUSL).

OMBITBHI O BOCIIPUSTHIO IIBETA IPEAMETOB MIPH UX HAOIIOJICHUN Yepe3 IIBETOBbIE (DUIILTPHI.

NogakowdE

Paznen 12. KBaHTOBbBIE SIBJIEHUSA

Onvimsl Pesepgopoa v nnmanerapHas mojaelnb atoma. Monens atroma bopa. Hcenyckanue u noziowenue ceema amomom.
Keanmui.

PanunoaktuBHOCTh. Anbgha-, bema- u camma-uznyuenus. CTpoeHUE aTOMHOTO sifpa. Hyxnouuwas modenb amomunoz2o sopa.
H3zomonwi. Paduoaxkmuenvle npeepawjenus. Ilepuoo nonypacnada amomuulx soep.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOTO U MAacCOBOTO uucel. Peaxyuu cunmesa u Oenenus soep. Mcmounuxu
onepeuu Coanya u 36é30 (MC).

SAnepnas sHepreTUKa. /eiicmaus paduoakmueHulx usayueHull Ha sxcuevle opearuzmol (MC).

Jemoncmpayuu
1. CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
2. CrekTpbl pa3IuyHbIX Ta30B.

3. CnexkTtp Bogopoaa.
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4, HabGmronenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTumka HOHM3UPYIOUTUX U3ITYYCHUH.

6. Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Dponmanvrsle 1abopamopHvle padomul u OnbvIMbl

1. HccnenoBanre TPEeKOB: U3MEPEHHE HHEPTrUM YACTHUIBI MO TOPMO3HOMY TyTH (Mo ¢oTorpadusMm) (arekmponnasn
0emMoHcmpauusi).

2. H3mepenne paanoakTUBHOTO (hOHA (271eKMPOHHAA 0eMOHCMPAYU).

IHoBTOpHUTEIBLHO-00001HAO I MOAYIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYJIb MPEAHA3HAUEH JJISI CUCTEMATH3alMu U O0OOIIEHUS MPEIMETHOTO COACPKAHUS U
OTIBITA JICSITEILHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (DU3UKH.

[Ipy wu3ydeHHH AAHHOTO MOMAYJS PEAIU3YIOTCI W CUCTEMATU3UPYIOTCS BHJABI JACSATEILHOCTH, HAa OCHOBE KOTOPBIX
o0ecreunBaeTcs JOCTHKEHHUE MTPEAMETHBIX U METAIIPEAMETHBIX MIIAHUPYEMBIX Pe3yJIbTaTOB 00yueHus, GOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi IPaMOTHOCTh: OCBOCHUE HayYHBIX METOOB UCCIICAOBAHUS ABICHUM TPUPOABI U TEXHUKH, OBIIAJICHIE YMEHUSMU OOBSCHATD
dbu3ndeckue SBICHUS, TPUMEHSS TTOJIyYCHHBIC 3HAHMS, pelaTh 3aJ]a4H, B TOM YHCJIe KAUeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMNMATBHO AEATETbHOCTHBIN XapaKTep JaHHOTO pa3ielia pealin3yeTcs 3a CYET TOT0, UTO YUAIIUECS BBITIOJIHSIOT 3aJaHuUs,
B KOTOPBIX UM IPEIJIaraeTcs:

" Ha OCHOBE TOJYYEHHBIX 3HAHHWM pacro3HaBaTh M HAYYHO OOBSCHATH (DU3MYECKUE SIBICHUS B OKpPYXKAIOMICH Mpupoae u

MMOBCEIHEBHOM KM3HU;

" JCIOJIb30BaTh MO PYKOBOJICTBOM I1€/1arora Hay4HbI€ METOJIbI UCCIIEC0BAHUS (DU3NUYECKUX SBICHUHN, B TOM YHCIIC 1JIS TPOBEPKU

TUTIOTE3 U MOJTYYEHUS] TEOPETUUECKUX BHIBOJIOB;

® O0OBACHATH C OMOPOW HAa TUJAKTUYECKHI Marepuall mocjie OOCYXKIAEHUS C IMeIaroroM HayuyHble OCHOBBI Hanbojee BaKHBIX

JOCTH)KEHUM COBPEMEHHBIX TEXHOJIOTHH, HampuMep, MPaKTUYECKOTO MCIOJIb30BAHUS PA3IMUHBIX UCTOYHUKOB IHEPTUM HA

OCHOBE 3aKOHa MPEBpAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHUHU.

Kaxnas u3 TeM JaHHOTO pasjielsia BKIOYaeT SKCIEPUMEHTAIbHOE HCCeIOBaHUEe 0000IIAIOIIEro XxapakTepa Ha yCMOTPEHHUE
nejiarora v rmpu ero nmoMoriy. Pasen 3aBepiaercs IpoBeIeHUEM TMarHOCTHYECKOM M OIICHOYHOM paOOThI 32 KYPC OCHOBHOM IIIKOJTBI.

IIpyMepHBbIe KOHTPOJIbHO-U3MEPUTEJIbHbIE MATEPUAJIBI

[IpoBeneHue OIIEHKN TOCTUKEHUH TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS YI€OHOTO MpeIMeTa MPOBOAUTCS B hOpPME TEKYIIIETO
U pyOEKHOTO KOHTPOJIS B BU/I€ KOHTPOJIBHBIX PadoOT.
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7 KJ1ace

KontponbHas padora Ne 1 o teme «IlepBoHavyasibHbIE CBEJICHUSI O CTPOSHUU BEIIECCTBAY

KontposnbHas padora Ne 2 o Teme «Macca, IIOTHOCTh, 00BEMY.

Kontposnbhas padota Ne 3 o teme «Cuiibl B IpUPOACH.

KontponbHas padota Ne 4 o teme «/laBneHue».

Hrorosast mpoBepouHas padora.

8 KJ1ace

Bxonnas nmpoBepouHas pabora.

Kontponbhas padora Ne 2 mo teme «TemnoBeie siBieHus». KontponbsHas padora Ne 3 mo teme «ArperaTHble COCTOSIHHS
BEILIECTBAY.

KontposnbHas padora Ne 4 o teme «DnekTpuyeckuil Tok. Hanpsoxenuey,

«Conpotusnenue. CoeMHEHUE TPOBOAHUKOBY.

KonTponbnas padota Ne 5 o reme «PaboTa 1 MOIIHOCTH JEKTPUUECKOTO TOKa», «3akoH Jxoyinsa —Jlenuay.

Hrorosas npoBepouHas padboTa

9 KJ1ace

Bxoanas nmpoBepounas padora.

KonTtpoabsnas padota Nel 1o TeMe «3aKOHBI ABMIKCHHS ¥ B3aUMOACHCTBHS

TE.

KonTtponsnas padota Ne 2 1o TeMe «MexaHn4uecKkue KojaeOaHus U BOJHBD».

KontposnbHas padora Ne 3 o TeMe «DneKTpUUeCKrUe U MarHUTHbIE siBNIeHUs». KoHTponbHas padota Ne 4 no reme «CtpoeHue
aToMa ¥ aTOMHOTO sA/Ipa» 1

«Ctpoenue u 3BoJoIUs BeeneHHom.

Ntororas nposepouHas padbora.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O TMPEIMETA «®U3MKA» HA YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoeHus obydaromumucs ¢ 3[IP yuebnoro npeamera «@u3uka» AOHKHBI COBIAIATh C PE3yJIbTaTaMU
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npuMepHO paboyeil mporpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHus.
Haunbosee 3HauMMbIMU SBJISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIUS K 00YUEHHIO U LIeJICHAIIPABICHHON [T0O3HABATEIbHON S TENbHOCTH;

YCTAaHOBKA HA OCMBICJICHUE JIMYHOTO OTbITa, HAOIIOIEHU 32 PU3NYECKUMU SKCIIEPUMEHTaMU;

YCTaHOBKA Ha OCMBICIICHUE PE3YyIbTaTOB HAOIIOICHUH 32 MPUPOIHBIMU U TEXHOTEHHBIMU SIBJICHUSIMH C TTO3UINI (PU3UIECKIX
3aKOHOB;

CIIOCOOHOCTH OLIEHUBATh MPOUCXOAIINE U3MEHEHUS U UX MOCIEACTBUS; (POPMYIUPOBATH U OLICHUBATh PUCKU, (POPMUPOBATH
OIIBIT;

MOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEpe3 MPAaKTUYECKYI0 JEeATEIbHOCTh (MpH COBMECTHOM BBINOJHEHUU
Ja00paTOPHBIX MPAKTUYECKUX padoT);

YMEHHE pa3anyaTh yueOHbIE CUTYyallld, B KOTOpBIX yuamuiics ¢ 3[1IP MoxeT neiicTBOBaTh CaMOCTOSATENbHO, M CUTYallUH, T1e
CJIeTyeT BOCIIOJIb30BaThCS CIPABOYHON MH(pOpMAUE U JPyTUMHU BCTIOMOTATEIbHBIMU CPECTBaMU;

CIIOCOOHOCTh MPUHUMATh PEIICHNE B KU3HEHHON CUTYalluu Ha OCHOBE MEPEHOCA MOIYYEHHBIX B X0/1¢ 00yUeHUs! (PU3NYECKUX
3HAHUU B AKTyaJIbHYIO CUTYAIMIO;

CIOCOOHOCTh COOJIIOJJaTh B MOBCEJIHEBHOM JKM3HM NpaBHJa JIMYHOM O€30MaCHOCTM HA OCHOBE TMOHHMMAaHUS (PU3NYECKUX
SIBJICHUU U 3HAHMSI 3aKOHOB (PU3HKHY;

YMEHHE KPUTHUECKH OIIEHUBATh MOJyYEHHYIO OT coOeceTHuKa NH(POPMAIUIO, COOTHOCS €€ CO 3HaHUEM (PU3NYECKUX 3aKOHOB,;

CIIOCOOHOCTH MepeIaTh CBOM COOOPAKEHHUS, YMO3AKIFOUEHUS TaK, YTOOBI ObITh MOHSATHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTb MOBEACHUS O0YUYAIOIMIErocsl C TOUKH 3PEHHSI OMTACHOCTH WJIM 0€30MaCHOCTH JJIsl Ce€0s WIIH JUTsl OKPY>KaroUuX;

YBAXKEHHE K TPYAY U PE3YIbTAaTaM TPYAOBOU NESTEIBHOCTH;

yriyOJieHre NpeACTaBICHU O IeTOCTHOM KapTUHE MUpPA HA OCHOBE MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAY YHBIX 3HAHUM U
IIPAKTUYECKUX YMEHUMU.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OCUICHEUAMU:

BBISIBJISITH IPUYMHBI U CJIEACTBUS MPOCTHIX (PU3UUYECKUX SIBICHUH;

OTIpeETATh (PU3NYECKUE MOHATHS, CO37aBaTh 0000IIEHNs, YCTaHABINBATh AHAIOTHH, KIACCU(PUIIUPOBATH, CAMOCTOSATEIHHO
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BBIOMPATh OCHOBAHUSA U KPUTEPUU IS KIIaCCU(UKAIIMHU, UCTIOJIb3YS CIPABOYHYIO HH(OPMAIUIO U ONUPASICh HA aJITOPUTM y4eOHBIX
JICCTBUM;

yCTaHABJIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTUYECKOE PACCYXKICHHE, YMO3aKIoueHue (MHIYKTUBHOE,
JNEAYKTUBHOE, 110 aHAJIOTUH) U JIeJaTh BBIBOJIBI MIOJI PYKOBOJICTBOM I€arora;

UCKaTh WIM OTOMpaTh MH(DOPMAIUIO WM JTaHHBIE U3 MUCTOYHUKOB C YYETOM MPEIJIOKEHHOM y4eOHOM 3a7aud M 3aJIaHHbIX
KpUTEPHEB.

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJIETTH U CXEMBI JJIsl PEIICHHUs YUeOHBIX U TO3HABaTEIbHBIX
3ajay;

C MOMOIUIBIO MEJArora Wik CaMOCTOSITEIbBHO TPOBOJUTH OIIBIT, HECIOKHBIA AKCIIEPUMEHT MO YCTAHOBJIEHUIO OCOOEHHOCTEM
(bu3nyecKoro o0bEKTa UM SIBJICHHUS;

npeoOpa3oBbIBaTh MH()OPMALMIO U3 OJJHOTO BUAA B APYToM (TabauIly B TEKCT U Mp.);

yCTaHABJIMBATh B3aUMOCBA3b (PM3UUECKUX SBJICHHUI U MPOIECCOB, UCIIOIb3YS AITOPUTM YUEOHBIX TEUCTBHIA.

Osnadenue yHueepcanvbHblMu y4eOHbIMU KOMMYHUKAMUGHOIMU OCHUCMGUAMU:

OCO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3aJa4€ii KOMMYHUKALIMU JJISI BBIPAKEHUS CBOMX MBICIIEH U
NOTPEeOHOCTEH NIJIsl TUTAHUPOBAHUS CBOEH JESATEIHLHOCTH;

OpraHU30BbIBATh yueOHOE B3aUMOJICHCTBUE B TPyMIE (OMPEaesaTh 00Ire IeNH, pacipeIesTh POH, TOTOBAPUBATHCS IPYT C
JIPYTrOM U T. 1.).

[eJICHANIPABJICHHO UCIIOJIb30BaTh HHPOPMAIIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTUU, HEOOXOIUMBbIE JIJIs PEIICHUs YIeOHBIX U
MPaKTUYECKUX (PU3MYECKUX 3a/1a4;

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO ACSTEIBHOCTh C YUUTEIEM U CBEPCTHUKAMU B MPOLIECCE 3aAHITHMA
bU3HUKOIA.

Osnadenue yHUGEpCANbHBIMU YUEOHBIMU PEZYTAMUCHBIMU OCUCH BUAMU:

MOHUMATh 1IeJIM €CTECTBEHHOHAy4YHOro OOy4YeHHMs, CTaBUTh M (HOpMYIUpOBaTh g ceOs HOBbIE 3aJauyd B yuyebe u
MO3HABATEIBLHON ACSITEIbHOCTH;

oOHapyXuBaTh U (HOPMYJIUPOBATH YUEOHYIO MPOOIEMY, ONIPEEIATh 1IeJIb YICOHOM NesITENbHOCTH;

CaMOCTOSITEIIFHO WJIM C TIOMOIIBIO0 YUUTENs TIAaHUPOBATh MYTH JOCTIKEHUS ITeie B (PU3NUYECKHX SKCIEPUMEHTaX, B TOM
YHUCJie allbTepHATUBHBIE, 0CO3HAHHO BRIOUpaTh Hanbosee 3(HEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX M MIO3HABATEIHHBIX 33]1a4;

COOTHOCHUTH CBOM MPAKTHYECKUE JIEUCTBUS C INITAHUPYEMBIMU PE3YIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOEH JEATENbHOCTU B
IpOIECCe JIOCTIKEHUSI pe3yJbTaTra, OMNPEAeNaTh CHOCOObl ACMCTBHI B paMKax MPEAJIOKEHHBIX YCIOBHM M TpeOoBaHUM,
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KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyaIUEH;

NPaBUJIHLHOCTD BBITTOJHEHHS SKCIIEPUMEHTAIBHON yueOHOM 3a71au1, COOCTBEHHBIE BO3MOKHOCTHU €€ PEIlICHNUS;

BJIaJICHHE OCHOBAMM CAMOKOHTPOJISI, CAMOOIIEHKHU, MIPUHSATHUS PEIICHUI 1 OCYIIECTBICHUS OCO3HAHHOTO BHIOOpA B yueOHOU U
MO3HABATENILHOM JCSITEIIbHOCTH;

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath IjiaH e U3MEHECHHUS;

NpEeIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PEIICHUHN Y4eOHOM 3a/1auu;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

HNPEAMETHBIE PE3YJIBTATHI

Tpeb6oBaHusl K NMpeAMETHBLIM Pe3yJbTATAM OCBOEHHMSI Y4eOHOro mpeaMera «®u3mnkay, pacnpeaejeHHble MO0 roJaM
00y4eHuUs

PesynbTaThl mo rogaM (oOpMyIUPYIOTCS MO MNPUHLMMIY JT00ABJICHHUS HOBBIX PE3YyJIbTATOB OT roja K roay (pe3yJbTarhbl
OYepeHOTO ro/ia MO YMOJIYAHHUIO BKIIIOYAIOT PE3yabTaThl MPEIBIIYIIHNX JIET).

7 KJIIACC
[IpenmeTHbIe pe3yabTaThl Ha 06a30BOM YPOBHE JIOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTh Y O0YUaIOIIUXCS YMEHUI:

— OpPUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH MU Ha 0230BOM ypOBHE: (PU3MUECKHE U XUMUUECKHE SIBJICHUS; HAOII0IeHHE,
AKCIIEPUMEHT, MOJIeNb, THUMOTE3a; CAUHHIIBI (U3NYECKUX BEIWYHH, aTOM, MOJEKyJa, arperaTHble COCTOSHHS BEIIeCTBA
(TBEpHOE, KUAKOE, ra3000pa3HOE); MEXaHUUYECKOE JBIKEHHE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHUS,
paBHOAEHCTBYyIOIIas cui, Aedopmanus (ynpyras, MJacTUYECcKas), HEBECOMOCTb, COOOUIAIOLIMECS COCYAbl, C ONMOPOM Ha
JAJTAKTUYECKAN MaTeprua

— pasnuuath sABieHUS (AuQQy3us; TEMIOBOE IBMKCHHE 4YaCTHI[ BEIIECTBA; PaBHOMEPHOE ABW)KCHHE;, HEPaBHOMEPHOE
JIBUKEHHE; MHEPIIUS; B3AUMOACHCTBUE TEJ; pasHosecue meeépobix mell ¢ 3aKpeniéHHOU 0Cblo 8paujeHuss; iepeiada 1aBIeHus
TBEPABIMH TEJIAMHU, KUJIKOCTSIMH U razaMu; aTMOC(EpHOE JaBJIeHUE; MJIaBaHUE TEJ; MPEBPALICHUS] MEXaHUYECKOM YHEPTUn)
10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE, MOCIE
peBapUTEILHOTO OOCYXICHUS C TIEAarorom;

— pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHUCIE (PU3NUECKHE SIBJICHUS B
IPUPOJIE: IPUMEPHI ABMKCHHS C PA3TMYHBIMUA CKOPOCTSIMU B JKUBOW M HEXKUBOU MPUPOJE; NEHCTBUE CUITBI TPEHUS B IPUPOJIC
U TEXHUKE; BIMAHHE aTMOC(PEPHOro AaBJICHUS HA KMBOM OpraHu3M; IUIABAHHUE PHIO; phlUard B TEJIE YEJIOBEKA; MPU 3TOM
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MEPEeBOJUTH MPAKTUYECKYI0 3a/ady B Y4eOHYIO, BBIICISATH CYIICCTBCHHBIE CBOWCTBA/TIPU3HAKH (DU3MUECKUX SIBICHUN C
MIOMOIIIBIO TIE/Iarora;

OIMHMCHIBATh U3YYCHHBIC CBOWCTBA TET M (PU3NIECCKHUE SBICHUS, UCIIONB3Ys (PU3MUecKre BEININHBI (Macca, 00bEM, TIIOTHOCTh
BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIa TPEHHUs, JTaBICHHUE
(TBEpHOrO Temna, JKUIKOCTH, ra3a), BRITAIKMUBAIOIIAsA CHUJIAa, MEXaHWYecKas paboTa, MOIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TMOJIE3HOTO JEHCTBUS MEXaHM3MOB, KMHETHYECKash M TMOTEHIUANbHAs JHEPrHsl) C OMOpPOM Ha CXeMmy; IpH
OMMCAaHUU PACKPBIBATh (PU3NUYECKUI CMBICT MCHOJB3YEMBIX BETUYMH, UX 0003HAYCHHS U CAUHMIIBI (PU3MUECKUX BEITUYMH,
Haxooums opmynvl, ca3vlearouue OAHHYI0 QU3ULECKVIO 8ETUYUHY C OpYeUMU BETUUUHAMU, CIMPOUMb 2PADUKU U3YYEeHHbIX
3aeucumocmell husuyecKux 6eludur ¢ OTIOPON Ha TUJAKTUYECKUN MaTepUa;

XapaKTepU30BaTh CBOMCTBA Tel, (hU3MUECKHE SBICHHUS W TPOIECCHI, MCIOJBb3Ys MpaBHia CIOKEHUS CHI (BIOJb OJIHOM
npsmMoit), 3axou I'yka, 3axon Ilackans, 3akon Apxumeda, npaguno pasrnogecus pviuaza (610Ka), 3010mMoe NPaguio» MeXaHuxu,
3aKOH COXPAaHEHMs MEXaHWYECKOW HSHEpruu; IpU ATOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aNUCLIGAMb €20
Mamemamuyeckoe 8blpaddiceHue noo pyKo8ooCmeom nedazoza ¢ 0ocyicoenuem niana pabomoi,

OOBACHATh (PU3MUECKHUE SBJICHUS, IPOLIECCHl M CBOMCTBA TEJl, B TOM YHUCIE M B KOHTEKCTE CUTyalUWd IPaKTUKO-
OpPMEHTHUPOBAHHOTO XapaKTepa: MpH MOMOIIH MeJarora BeISIBISATh TPUUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH OOBICHEHUE W3
1—2 norumyeckux MmaroB ¢ Oonopod Ha |—2 H3Y4YEHHBIX CBOMCTBAa (DU3UYECKUX SIBICHUH, (PU3NYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH,

pelaTh TUTOBBIE pacyETHBIC 3a7aud B 1/elicTBHE C OMOpPON Ha aNTOpPUTM, NPEABAPUTEIHLHO PAa300paHHBIA COBMECTHO C
IIe1aroroM, UCHOJb3Yys 3aKOHBI M (YOPMYJIbI, CBA3BIBAIOIIME (PU3NUYECKUE BEJIMYMHBI: Ha OCHOBE aHaJW3a YCJIOBHUS 3aJauyu
3alMChIBaTh KPATKOE YCJIOBHE, IMOJACTABIATh (PU3MUYECKHE BEIMYMHBI B (OPMYJbl U TMPOBOJUTH PACUETHI, HAXOIUTH
CIPaBOYHBIE JAHHbIE, HEOOXOIMMBIE JUIsl pEIICHUs 33/1a4, OLIEHUBATh PEAIMCTUYHOCTD MOTYYEeHHON (PU3NYECKON BEIMUNHBI;
pacro3HaBaTh MpPOOJIEMbl, KOTOPhIE MOMKHO pEIIUTh IPU MOMOUIM (PU3MUECKHX METOIOB IOCle MNPEeABAPUTEIHLHOTO
oOCYXXJIeHUSI C TIearoroM; Mpy MOMOIIM TeJarora B OMWCAaHUHM HMCCIEAOBAHUS BBIACIATH MPOBEPSEMOE MPEANOIOKCHHIE
(rumoTesy), C OOPOM Ha TUAAKTHYESCKHUA MaTepuall pa3iniyaTh K HHTEPIPETUPOBATH MMOTYICHHBIN Pe3yabTaT, HAXOAUTH IOCIIE
00CYXJIEHUS C TearoroM OIMOKHU B XOJI€ OTIBITA, /IeJaTh BRIBOJBI IO €r0 Pe3yabTaTaMm;

YMETh HaXOJMUThH C MCIOIh30BAaHUEM ITU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB OMBITHI IO HAOTIOACHUIO (PU3NUYECKUX SBICHUIA
Wwin (GU3UYECKUX CBOMCTB Tel: (POPMyIHpPOBATH MPOBEPSEMbIE MPENIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHus C OMOPOIl Ha CXEMY, 3aIIUCHIBATh XO/JI OTbITa U (DOPMYJIUPOBATH BHIBOBI O] PYKOBOJICTBOM I1€/1arora;
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BBITIOJIHATh NPSIMbIE MU3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MacChl Tena, 00bEMa, CUIIBI U TEMIIepaTyphbl C HCIOJIb30BaHUEM
aHAJOTOBBIX U IU(POBBIX MPUOOPOB C OMOPOM HA aNTOPUTM; 3aAMUCHIBATH IMOKAa3aHUA MPUOOPOB € y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJIUTH COBMECTHO C IT€Iar0rOM HUCCJIEI0OBAHKE 3aBUCUMOCTH OTHOUM (DN3UUECKOM BETMYUHBI OT APYTON C UCIIOJIb30BaHUEM
MPSMBIX WU3MEPECHUN (3aBUCUMOCTH IyTH PaBHOMEPHO NBIDKYIIETOCS Tela OT BPEMEHHU ABWKCHHS TElla;, CUIbl MPeHUs
CKOJIbJICEHUSI OM eeca mend, Kaiecmea obpabomku nogepxHocmei mei U He3A8UCUMOCU CUTbl MPeHus. Om niouaou
CONPUKOCHOBEHUSI MeJl; CUNbL YIPY2OCHU OM YOIUHEHUS NPYHCUHDL, GbIMAIKUBAIOW el CUTbL OM 00bEMA NOSPYHCEHHOU Yacmu
mena u om NIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCIU OM NIOMHOCMU mejld, OM 27IYOUHbL, HA KOMOPYIO NOSPYHCEHO MeNo;
VCI08UL NIABAHUS MeJl, YCI08ULL paBHO8ecUs pviuaza U OJ10K08), TI0Jl PyKOBOJICTBOM I1€/1arora y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOTO HCCIeA0BaHMs, COOMpATh YCTAHOBKY M BBIMOJHATH M3MEPEHHUS, CIEAysl MPEIJIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTU (PM3MUECKUX BETUYHMH B BU/JIE MPE/IOKEHHBIX TAaOIUIL ¥ TPaQUKOB, JIeJIaTh BBIBOIBI O
pe3yibTaTam UCCIeI0BaHuUs;

COOTHOCUTH KOCBEHHBIE U3MepeHUsl (M3MUECKUX BEIIUYUH (TIOTHOCTh BEIIECTBA KUJIKOCTU M TBEPJOTO Teja; CHiIa TPEHUS
CKOJILKCHUS; JaBJICHUE BO3AyXa; BHITAIKUBAIONIAS CHJIA, ICUCTBYIOMIAS HA TOTPYKEHHOE B KHUAKOCTH TEJ0; KOAPHUIIUCHT
MOJIC3HOTO JCHCTBHUS TMPOCTBIX MEXAaHWU3MOB), CIEAysS NPEIJIOKCHHONW HWHCTPYKIIMW; TPU BBIMOJHEHUH W3MEPECHHHA IO
PYKOBOJICTBOM Ie/Iarora cOOUpaTh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE UCKOMOM BETMYUHEI;
coOJo/1aTh MpaBUiia TEXHUKU O€30MacCHOCTU MpH padoTe C J1adopaTOpHbIM OOOpPYAOBAHHEM IMOCIE MPEABAPUTEIHHOIO
00CYXKIEHHUS C TICAarorom;

COTIOCTABIIATh MPUHIIMUIIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS
cocynpl, 0apoMeTp, phluar, IMOJBMKHBIM M HEMOJBIM)KHBIM OJIOK, HAKJIOHHAS IJIOCKOCTh C OMOPOW Ha TUIAKTHYCCKUM
MaTepHan,

XapaKTEePU30BaTh MPUHIIUIBI JCHCTBUS HM3YYCHHBIX MNPHOOPOB U TEXHUYECKUX YCTPOMCTB IIOCIEC TPEIBAPUTEIHLHOTO
00CYXICHHS C TTeJITarOrOM C OTIOPOM Ha UX OMKMCAHUS (B TOM YHCIIC: TIOAMIUITHAKY, YCTPOMCTBO BOIOIIPOBO/IA, THAPABINICCKUAN
Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOWM HACOC, apEOMETP), MCIOJIB3Yys 3HAHHWS O CBOMCTBaxX (DM3MYECKUX SBJICHUN U
HE00X0MMbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

IPUBOJUTH TPUMEPHI / HAXOIUTh WHOOPMAIMIO O MpUMEpax MPAKTHUECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B
TOBCEHEBHOM KU3HU JjIsi oOecrieueHrs: 0€30MacHOCTH TPH OOpalleHUH ¢ MprOOpaMu M TEXHHUYECKUMHU yCTPONCTBAMU,
COXpaHEHUS 3/I0POBbs 1 COOIOACHUS HOPM PKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIIEH CpeIe;
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— OCYIIECTBJIATh C MOMOIIBIO Iefarora 0T0Op MCTOYHUKOB HMH(pOpManuu B ceTd VHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U TyTEM CPaBHEHHUS PA3IMYHBIX HCTOUHUKOB BBIICISTH HHPOPMALIHUIO,
KOTOpas SIBJISIETCS IPOTUBOPEUUBON UITU MOKET OBITh HEJIOCTOBEPHOM;

— WCTOJB30BaTh TPH BBIMOJHEHUW YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIMTEpaTypy (HU3UYECKOTO COACpKaHUSA,
CIIpaBOYHBIE MaTepualbl, pecypchbl cet MHTepHeT; BiajeTh NpuEéMaMu KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— CO3/1aBaTh O] PyKOBOJICTBOM Ieaarora ¢ oOCYyKJICHHEM IUiaHa paOOThl KpAaTKHE MUCHhbMEHHBIC W YCTHBIC COOOIICHHS HA
OCHOBE 2—3 HMCTOYHUKOB MH(MOpPMAIMU (PU3MUECKOTO COACpNKAHUS, B TOM YHCIEe MyOJUYHO JeNaTh KpaTKUe COOOIEHUs
0 pe3yJbTaTax MPOEKTOB WM YYEOHBIX UCCIIECOBAHUMN; TPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHBIN MOHATUWHBIN anmapar
Kypca (pU3HMKH, COMPOBOKATh BBICTYIICHUE MTPE3EHTAIIUCH;

— TIpY BBITIOJIHEHUH YYEOHBIX TIPOEKTOB M MCCIICIOBAaHUH TO/I PYKOBOJICTBOM II€/Iarora pacipeessiTh 00sI3aHHOCTH B TPYMIE B
COOTBETCTBHHU C IMOCTABJICHHBIMU 3aJ1auaMU, CJIEIUTh 3a BHIMOJHEHUEM TIaHa IEUCTBUM, aJIEKBATHO OLICHUBATH COOCTBEHHBIM
BKJIAJ[ B IESITEIBHOCTD TPYIINbI; BHICTPANBATh KOMMYHUKATUBHOE B3aMMOJEHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIIHX.

8 KVIACC
[IpeameTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JAOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUM:

— OpPUEHTUPOBATHCS B MOHATHUSAX M ONEPUPOBATH UMH Ha 0a30BOM ypOBHE: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKUE U aMOP(HbIE TeJla, HACHIILIEHHBIA M HEHACBIILEHHBIN
nap, BJIaXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTUs, TEIUIOBOM JIBUTATENb; JIEMEHTAPHBIN IEKTPUYECKUN 3apsil,
IIEKTPUYECKOE T10JIE, TPOBOJIHUKHU U TUDJIEKTPUKH, TIOCTOSIHHBIN 3EKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3iauyaTh SBJICHUS I0CIE NPEIBAPUTEIBLHOIO OOCYXACHUS C MEJaroroM (TEIUIOBOE pacIlMpEeHHeE/CKaTUe, TEIIonepeaya,
TEIJIOBOE pPaBHOBECHE, CMAyMBaHUE, KalWUISPHBIC SIBJICHUS, HCIApEHUE, KOHJIEHCAllWs, IUIABJIEHUWE, KpUCTAJUIM3alus
(oTBepaeBaHKE), KHUIEHWE, Terulonepeaadya (TEMJIONPOBOAHOCTh, KOHBEKILMS, U3JIyYE€HHE); DIJEKTpU3alus  Ted,
B3aMMOJICUCTBHE 3apsi0B, JEHUCTBUS SJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJACHCTBUE MArHUTOB, JIEHCTBUE
MAarHUTHOTO MOJSl Ha MPOBOAHUK C TOKOM, 3JEKTPOMArHUTHAs WHIYKLHSA) MO ONUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHE;

— pacro3HaBaTh C MOMOIIBIO MEJarora MposBICHUE M3YYEHHBIX (PU3NYECKUX SIBJICHUI B OKPY)KAIOIIEM MHUpPE, B TOM 4YHCIE
¢uznyeckue sIBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KalUJUIAPHBIE SIBJICHUS B MPHUPOJIE, KPUCTAIIbI B IPUPO/IE,
nznyyenue CounHla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa30BaHME pPOCHI, TYMaHa, WHEs, CHEra; 3JEKTPUUECKUE
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SIBJICHUSI B aTMOC(]epe, dTIEKTPUUYECTBO KUBBIX OPraHM3MOB; MarHUTHOE 10JIe 3eMITH, Apei (] MOIt0COB, pOIb MArHUTHOTO MOJIS
JUTSL )KA3HU Ha 3eMJIe, MOJISIPHOE CUSIHUE; TIPU 3TOM NIEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU4EOHYIO, BBIJICISAThH CYIIECTBEHHbIE
CBOMCTBA/TIpU3HAKU (DU3UUECKUX SIBJICHUM;

OMHCHIBATH MO/ PYKOBOJICTBOM IIeAarora ¢ 00CyKJeHuEeM TuIaHa paboThl U3yYEHHBIE CBOMCTBA TN U (PU3NYECKUE SIBIICHUSA,
UCIIONIB3Ys (PM3UYECKHE BEIMUYWHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YACIbHAS TEIIOEMKOCTH
BEILIECTBA, YJI€JbHAsl TEIUIOTa IUIABJICHUSI, yAENbHAs TEIUIOTa mapooOpa3oBaHMs, yJeidbHas TEIJIOTa CrOpaHusl TOIUIMBA,
KO3 (PHUIMEHT TOJIE3HOTO EUCTBHS TETUIOBOM MAITMHBI, OTHOCUTENIbHAS BIQKHOCTh BO3AYyXa, AJCKTPUUCCKUHN 3apsl, cuia
TOKA, MJIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YI€IBHOE COMPOTUBJICHUE BEIIECTBA, pad0Ta U MOITHOCTh
AIIEKTPUYECKOTO TOKA); MPU OMHCAHWU MPABUIBHO TPAKTOBATH C MOMOIIBIO MeAarora GU3N4eCKUil CMBICT HCIOJIb3yEMbIX
BEJIMYMH, OO03HAYECHUS M €IUHUIIBI (U3UYECKUX BEIUYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (U3UYECKYIO
BEJIUYMHY C APYTUMU BEIUYUHAMH, CTPOUTH rpadMKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUH;

OTIPEIEIATH IMOCIE TPEABAPUTEILHOTO OOCYXKEHUS C TIEAaroroM CBOMCTBA Tell, GU3NUYECKUE SIBICHUS U TPOLIECCHI, UCTIONb3Ys
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUM CTPOEHUS BEIIECTBA, MPUHIUI CYNEPIO3UIMKA ToJiel (Ha
KaueCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma Jij1s yyacTKa 1eru, 3akoH [ocoynsi—/lenya, 3aKOH COXpaHEHUS
SHEPIruu; MPU ATOM HAXOJAUTh CJIOBECHYIO ((OPMYJIMPOBKY 3aKOHA U €r0 MATEMATUYECKOE BhIPAXKEHUE C OMOPOH Ha U POBBIE
00pa3oBaTeNbHbBIC PECYPCHI;

COOTHOCHUTH MOJI KOHTPOJIEM Meaarora (PuU3NYeCKUe MPOIECChl U CBOWMCTBA TEJ, B TOM UYMCJIE U B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, MPU TOMOIIM Meaarora BBISBIATh NPUUYUHHO-CJICICTBEHHBIE CBS3U, CTPOUTH
0o0bscHEeHHE U3 1—2 JIOTHYECKHUX I11aroB ¢ OMopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (M3UUECKHUX SIBJICHUH, (PU3MUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pelaTh TUMOBBIE pacUETHBIC 3a7auu B 1—2 JEHCTBUS C OTIOPOM HA aNTOPUTM, MPEABAPUTEIHHO Pa300paHHBIN COBMECTHO C
MeJIaroroM, MCIOJIb3Yys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONIHE (DU3NUYECKHE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4d
3alIMChIBaTh KPATKOE YCJIOBHE, BBISIBJISATH HEAOCTATOK JAHHBIX JJI PELICHUs] 3aJaudd, BbIOMpPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMBIC MJI1 €€ pElIeHHUs, MPOBOJIUTH Pacu€Thl M CPaBHUBATH MOJYYCHHOE 3HAYCHUE (PU3MUECKON BEIMYMUHBI C
W3BECTHBIMU JIAHHBIMU;

UMETh MpEe/ICTaBICHUE O POoOIeMax, KOTOPhIE MOYKHO PEIIUTh MPHU MOMOIIU (PU3NUECKUX METOAO0B MOCJIE MPEIBAPUTEIIHBHOTO
00CYXJICHHSI C TIEeIaroroM; HCIOJb3ysl OIMKCAHWE WCCICIOBAHUS, BBIJCIATH MPOBEPSIEMOE MPEAINONIOKEHUE, OICHUBATH
MPaBWIBHOCTh MOPSJIKA IPOBEACHUS UCCIIEIOBAHMS, 1€JIaTh BHIBObI,
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YMETh HaXOJHUTh C MCIOIH30BAaHUEM ITUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI IO HAOTIOACHUIO GUBNUYSCKUX SBICHHUMA
Wi PU3NIECKUX CBOWCTB TeN (KaMWUISIPHBIC SBICHHS, 3aBUCUMOCTH JABJICHHS BO3AyXa OT €ro oobéma, TemrmepaTyphl;
CKOPOCTH TIpOIIeCCca OCThIBAHUS/HATPEBAHMS TIPY U3ITyUYEHUH OT [BETA M3ITyUarolei/OTIONIA0IIeH TOBEPXHOCTH; CKOPOCTh
UCMIAPEHUST BOJBI OT TEMIEPATyphl >KHIKOCTH M IUIOMAAM €€ TOBEPXHOCTH; JJICKTPHU3alUs Tl W B3aMMOJICHCTBHC
IEKTPUUECKUX 3aPSI0B; B3AMMOJICHCTBUE TTOCTOSTHHBIX MarHUTOB, BU3yaJIU3aIisl MAarHUTHBIX MTOJICH MMOCTOSIHHBIX MATHUTOB;
JEHCTBUSI MarHUTHOTO TIOJIsI HA TIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJICKTPOJIBUTATENSI TIOCTOSHHOTO
TOKa): (OPMYITHPOBATH TPOBEPSIEMBIC TIPEIIOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO0 000PYI0BAaHUS C OMTOPOH HA
CXEMY; OMUCHIBATH X0/ OIBITA U (POPMYITHPOBATH BHIBOIBI IO PYKOBOJICTBOM II€/Iarora;

UMETh TIPEJICTABICHUS O W3MEPCHHH TEMIIEPATyphl, OTHOCHUTEIHHON BIIAXXKHOCTH BO3JyXa, CHJIBl TOKA, HAIPSHKCHHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MTPUOOPOB U IATYUKOB (PU3NYECKUX BETUUMH; MPU ITOMOIIIU €]arora CPaBHUBATH PE3YJIbTAThI
U3MEPEHUI ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOrPEIIHOCTH;

IIPOBOJIUTH COBMECTHO C I1€/Iar0roM MUCCJIE0BAHUE 3aBUCUMOCTH OJTHOM (DU3UUECKOM BETUYUHBI OT JPYTOM C UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUH (3aBUCUMOCTD CONTPOTHRIICHHS MPOBOJHHUKA OT €T0 JTMHBI, TUTOIIAIA TIOTIEPEYHOTO CEUEHHUS U YACIBHOTO
COTIPOTUBJICHUS BEIECTBA IMPOBOJHMKA; CHJIBI TOKA, HAYIIETO Yepe3 MPOBOJAHHUK, OT HAMNPSOKCHHWs Ha IPOBOJHUKE,
WCCJICIOBAHNUE TIOCIICIOBATEIHFHOTO W MapajuIeIbHOTO COCIMHEHNUN TPOBOAHUKOB): IUIAHUPOBATh HCCIEIOBAaHUE, COOMPATH
YCTAaHOBKY Y BBITTOJHATH H3MEPEHUS O] PYKOBOJICTBOM TI€Iarora, Cleays peaIoKeHHOMY IIIaHy, PUKCUPOBATh PE3yJIbTaThI
MOJTYYCHHOW 3aBUCUMOCTH B BU/JIE TAOJIUII U TPa(UKOB, AENIaTh BBIBOBI 110 Pe3yJbTaTaM MCCASAOBAHMS TIOCIE 0O0CYKICHHUS C
ne1aroroMm;

COOTHOCHUTH KOCBEHHBIE M3MEpEHUs (PU3NUECKUX BETMYUH (yAelIbHAs TeTNIOEMKOCTh BEIIECTBA, COITPOTUBIICHHUE ITPOBOJIHUKA,
paboTa ¥ MOIIHOCTD AJIEKTPUUECKOTO TOKA): C MOMOIIBIO TIeJarora miaHupoBaTh U3MEPEHHUS, COOMPATh IKCTIEPUMEHTAIBLHYIO
YCTaHOBKY, CIIEysl MPEI0KEHHON MHCTPYKIIMH, U BBIYUCIISITH 3HAUYCHUE BEJTMYUHBI;

coOro/IaTh MpaBWiia TEXHUKUA O€30MaCHOCTH TpH paboTe C J1abopaTopHBIM OO0OpPYAOBAaHHEM TOCIE MPEABAPUTEIHHOTO
00CYXKIeHUsI C TIEarorom;

COTIOCTABIIATH C TIOMOIIBIO TIeIarora MPUHITUIIEI ACHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYCCKUX YCTPOUCTB C OMOPOH HA UX
omucaHus (B TOM YHCIIC: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUETUUK
IIEKTPUUECKOM IHEPTUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HATPEBATEIBHBIE AICKTPONPUOOPHI (TPUMEPHI), MIEKTPUUECKHE
MPENOXPAHUTEIN; DJIECKTPOMATHHUT, D3JIEKTPOJABUTATENb TOCTOSHHOTO TOKA), HCIOJb3ysS METOJUYECKHE MaTepuaibl O
CBOMCTBax (PM3MUECKUX SBJICHUA U HEOOXOANMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
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— pacro3HaBaTh IOCJE MPEABAPUTEIILHOTO OOCYKJIEHHUS C IEIaroroM MpOCThle TEXHUYECKHE YCTPOMCTBA M U3MEPUTEIIbHbBIE
npuOOpPHI TIO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUJIKOCTHBIM TEPMOMETP, TEPMOC, NICUXPOMETP, TUTPOMETP, JABUTATEIb
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT); COCTABIATH CXEMbl JJIEKTPUUECKHX IIeNed ¢ MOocIeAoBaTeIbHbIM U
napajieIbHbIM COEUHEHUEM JJIEMEHTOB, COOTHOCS YCIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;

— TMPHUBOJIUTH MPHUMEPHI/HAXOAUTH WH(MOPMALIMIO O MpPUMEpPax NPAKTHUECKOTO HCIMOJIb30BaHUs (PU3UYECKUX 3HAHUHA B
NOBCEIHEBHOMN KU3HU Il oOecreueHns O€30MacHOCTU MpU OOpalieHuH ¢ NpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 310POBbs U COOMIOAEHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILIEH CPEIE;

— OCYUIECTBJIATh C IIOMOIIBIO IIeJarora IMOUCK HHPOpMaluu (U3HUECKOro cojiepxaHus B ceTu HTepHeT, Ha OCHOBE
UMEIOUINXCSA 3HAHUN U MYTEM CpPAaBHEHUS JIONOJHUTENbHBIX HMCTOYHMKOB BBLIEHATh HH(OpMAalLMIO, KOTOpas SIBISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;

— HCIIOJIb30BATh IIPU BBINOJHEHUH YU€OHBIX 3aJJaHUIl OTOOpaHHYIO NIEAaroroM Hay4HO-MOMYJISIPHYIO JIUTEpaTypy GU3NIECKOro
COZIEp/KAaHMUSA, CIIPABOYHBIE MaTepuaibl, pecypchl ceTtu VHTepHeT; BiaieTh NPUEMAMH KOHCIEKTHPOBAHUS TEKCTAa,
npeoOpa3zoBaHusg MHGOPMAIMU W3 OJHOM 3HAKOBOW CHCTEMBI B JPYIYIO C OMOPOM HAa aarOpUTM U YTOUHSIOLIME BOIPOCHI
IIe1arora;

— €03/1aBaTh 0]l pyKOBOACTBOM Iefarora ¢ 00Cy’AeH1eEM I1aHa paboThl TUCbMEHHBIE U KPAaTKUE YCTHBIE COO0IIEHU, 00001as
UH(GOPMAIIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOTO COJIEP’KaHUs, B TOM YHCIIE MyOJUYHO MPEACTaBIATh PE3yJIbTaThl
IPOEKTHOM WJIM MCCIIEIOBATEIIbCKON JIESATEIbHOCTH; MPU 3TOM I'PAMOTHO KCIOJIb30BaTh U3YYECHHBIA NOHATUMUHBIM amnmapar
Kypca (pU3UKH, COMPOBOXK/IATh BBICTYIVIEHUE TIPE3EHTaLlUEH;

— TIpH BBINOJHEHUH YUEOHBIX MPOEKTOB U UCCIEN0BAaHUM (PU3NUYECKUX MPOLECCOB MO/ PYKOBOACTBOM I€arora pacrpenesisiTh
00S13aHHOCTH B TpYyMNIE B COOTBETCTBUM C IOCTaBJIECHHBIMHM 3a/layaMu, CIEAUTh 3a BBIIOJIHEHUEM IUJIaHA JEHCTBUUA U
KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B ACSITEIBHOCTh IPYIIbI; BBICTPAUBATH KOMMYHUKATUBHOE
B3aMMOJICUCTBHE, MPOSIBIISSA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

9 KIIACC
[IpeameTHBIC pe3ynbTaThl HA 6A30BOM YPOBHE JODKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUM:

— OPHUEHTUPOBATHCS B MOHATUSIX U ONIEPUPOBATH UMH Ha 0230BOM yPOBHE: CHCTEMa OTCUETa, MaTepHalIbHAs TOYKA, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHUYECKOTO IBIKEHUsA, nedopmarus (ympyras, IUtacTHUecKas), TPEHHE, YEHMPOCMPeMUmeIbHoe
YCKOpeHUue, HEBECOMOCTh M TEPErpy3Ku; MEHTP THKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tea,
paBHOBECHE; MEXaHWYeCKHue KoyieOaHUs W BOJHBI, 3BYK, MH(Pa3BYyK U YJIbTPa3BYK; d3JEKTPOMArHUTHBIE BOJIHBI, IIKaJa
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3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTAIbHO30PKOCTb, CHEKMPbl UCHYCKAHU U no2nowenus; aibpa-, 6eta- u
raMma-u3Jay4eHus, U30TOIbI, IACPHAS SJHEPreTHKA;

COOTHOCHUTB SIBJIEHUSI I1OCJIE MIPEIBAPUTEIILHOTO 00CYXIEHUS € TIEAaroroM (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JBUKCHHE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEHHE, CBOOOIHOE MaICHHE TeJl, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH,
B3aMMOJICHCTBHE Tell, PEaKTUBHOE IBUKCHHME, KOJIeOATeTbHOE NBIKEHHE (3aTyXalollMe M BBIHY)KJIECHHBIC KOJeOaHUS),
PE30HAHC, BOJIHOBOE JIBMIKECHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHNE U NPEIIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3Nio’KeHUE OEJIOro CBETa B CIEKTP U CIOKEHUE CIIEKTPAIbHBIX I[BETOB, AUCIIEPCHS
CBETa, €CTECTBEHHAsl PAJINOAKTUBHOCTh, BOSBHUKHOBEHUE JINHEWYATOr0 CIIEKTPa U3JIyYCHHSs) 110 ONMUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PU3HUECKOE SBIICHUE;

pacno3HaBaTh ¢ MOMOILBIO ME1arora MpOsBICHUE W3YYEHHBIX (U3UYECKUX SIBICHHI B OKpYXKaoIleM MUpE (B TOM YHCIIE
¢uznyecKue BIECHUS B IPUPOE: IPUIUBBI U OTIUBBL, JBHKEHHE MI1aHET COTHEYHON CHUCTEMBI, pEAKTUBHO € IBUKEHHE )KUBbBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHAMH, 3X0, [[BETA TEJ, ONTUYECKHE
SIBJIEHUS B IPUPO/IE, OMOJIOTUYECKOE IEUCTBUE BUAUMOTO, YIBTPAPHOIETOBOIO U PEHTI€HOBCKOTO U3TyYEHH; €CTECTBEHHBIN
PaZMOaKTUBHBIN (POH, KOCMUYECKHUE JIy4H, PaJHOAKTUBHOE U3IyYCHHE NMPUPOAHBIX MUHEPAJIOB; NEHCTBUE PaJUOAKTHUBHBIX
U3JTy4eHHU Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM O] PYKOBOJCTBOM I€arora NepeBOJANTh MPAKTUUYECKYIO 3a/1a4y B y4eOHYIO,
BBIICIISTH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKN (PU3UUECKUX SBIICHUI;

OMKCHIBATh MOJ PYKOBOJICTBOM IEAArora ¢ 00CyKJIe€HUEM IUIaHa pabOThl M3YyYEHHbIE CBOMCTBA TN U (PU3NYECKHE SBIICHUA,
UCIOJIb3Ysl (PU3UYECKHE BEJIMYMHBI (CPEAHsISi 1 MTHOBEHHAs CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JBUKEHUHU, YCKOPEHHUE,
nepeMeleHne, MyTh, yrioBas CKOPOCThb, CHJIa TPEHHUS, CHJIAa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaJIEHUs, BEC
TeNa, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHU4YeCcKas paboTa U MOIIHOCTb, MOTEHIMAIbHAS 3HEPTUsl Teja, MOJHATOTO Haj
IIOBEPXHOCTBIO 3€MJIM, OTEHIIMAJIbHAS SHEPTUS CKATOU NPYKUHBI, KHHETUYECKAsl SHEPTUs, MTOJIHAS MEXaHUYECKasl SHEPIHs,
NEPUOJ U YacToTa KoJieOaHH, AJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, OKAa3aTelb MPEIOMIICHUS
Cpelpl); MPH ONUCAHHM C TOMOUIbIO YUYHUTENS MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOJIb3YyEMbIX BEJIUYMH,
0003Ha4YeHUSI ¥ €IMHULIBI GU3UYECKUX BEIMYUH, C OTIOPOM HAa METOJAMYECKUX MaTepuall HaXOAUTh (POPMYJIbl, CBSA3BIBAIOIINE
JTAHHYIO (PU3NYECKYIO BEIUYHUHY C IPYTUMH BEIMUUHAMHU, CTPOUTH IPAPUKHA U3YYCHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYHH;
XapaKTEepU30BaTh MOCIE MPEIBAPUTEIBLHOTO OOCYKJEHUS C MEAaroroM CBOMCTBA Tel, (PU3MYECKUE SBIICHUS U TPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHWs HHEPruu, 3aKOH BCEMHPHOIO TATOTEHWS, NPUHIMI CYNEpPIO3UIMH CHJI, TMPUHLUI
OTHOCUTENBHOCTH ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] MUMITYJIbCA, 3aKOHbI OTPAKEHHS U NPEIOMIIEHUS CBETA,
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3aKOHBI COXPaHEHUS 3apsiIOBOIO U MACCOBOTO YUCEN IIPH SITEPHBIX PEAKIUAX; IPU 3TOM HAXOJAUTh CIIOBECHYIO (DOPMYITUPOBKY
3aKOHa M €ro MaTeMaTU4EeCKOE BhIPAXKEHUE C ONMOPO Ha IU(POBBIE 00pa30BaTEIbHBIE PECYPCHI;

COOTHOCHUTH MOJI KOHTPOJIEM Iejarora (pU3MYecKue MpoIecChl M CBOMCTBA TEN, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
IPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH NPU MOMOMIM I€Jarora NPUYWHHO-CJIEICTBEHHBIE CBSI3U, CTPOMUTH
00BsiICHEHHE U3 2—3 JTOTUYECKHX IIAaroB C OMOPON Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUHN, (PU3MUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

pemaTh TUIIOBbIE PacUE€THBIE 3aa4k B |—2 NEeCTBUS ¢ OMOPOM Ha aJITOPUTM, IPEIBAPUTEIHLHO Pa300paHHbI COBMECTHO C,
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIIME (PU3UUYECKUE BEIMUYMHBI: HA OCHOBE aHaJIM3a YCJIOBMSI 3aJaud 3alUChIBATH
KpPaTKO€ YCJIOBHE, BBISABIATh HEAOCTAIOUINE MJIM M30BITOUHBIE JAHHBIC, BBIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE IS
pElICHUs, TPOBOJUTh PAacUYEThl U OLICHUBATH C MOMOILIBIO YUUTENS PEATMCTUUYHOCTD IMOJIyYEHHOTO 3HAuY€HUs (U3HUYECKOM
BEJTUYHUHBL;

UMETh NpPEJCTaBICHUE O MpoOiIeMax, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PU3MUECKUX METOJIOB; UCIOJIb3Ysl ONMUCAHHE
UCCJIEIOBAHUS, TIOCIIE MPEABAPUTENBHOTO OOCYKIECHHSI C MEJaroroM BBIIEIATh MPOBEPSIEMOE MPEAIOIOKEHUE, OLIEHUBATh
PaBUIBHOCTH OPSAJIKA IPOBEICHUS UCCIIEIOBAHNUS, 1€TaTh BBIBObI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIOICHHI U OTIBITOB;
YMETh HaXOJUTh C UCIOJIb30BAaHUEM LIU(PPOBBIX 00PA30BATENBHBIX PECYPCOB OMbBITHI IO HAOIIOAECHHUIO (PU3NYECKUX SABJICHUN
Wi (U3UYECKUX CBOMCTB Te (M3ydeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHsI YHEPTUU; 3aBUCHMOCTH MEpPUOIa
KoJIe0aHUI TNPYKUHHOTO MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI M HE3aBHUCHUMOCTh OT aMIUTUTYJbl MajbIX
Kosie0aHu; MPSMOJIMHENHOE PacpoOCTpPaHEHHE CBETA, Pa3sIoKEeHHE OEJIOro CBeTa B CIEKTP; U3yUEHHE CBOMCTB N300pakeHUs
B IJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HHs MpeAMeTa B COOMparollell JIMH3e; HaONI0JACHNUE CIUIOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M3ITYUYEHHUS): CAMOCTOSITEIbBHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 00OpyJOBaHUS C OMOPON HA CXEMY;
OIHCHIBATh XO/1 OMbITA U €T0 PE3yJIbTaThl, ((OPMYJIMPOBATH BHIBO/IBI O] PYKOBOJICTBOM I1€/1arora;

IPOBOAUTH MPH HEOOXOIWMOCTH CEpPHUIO MPSMBIX HM3MEPEHHUH, OIpeneiss cpeqHee 3HaueHUE H3MEepsieMOW BEIMYHHBI
(poxycroe paccmosinue coouparoweti 1uH3vl); 000CHOBBIBATH BHIOOP CIOCO0a U3MEPEHUS/M3MEPUTEIIBHOTO TPUOOPA;
IPOBOJUTH COBMECTHO C MEJaroroM HCCIEeI0BAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C MCMOJIB30BAHUEM MPSIMbBIX
U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaJIbHOM CKOPOCTH; IIepro/ia KoJebaHui
MaTEMaTUYECKOro MasgsTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJia OTPaKEHMs CBETa OT yIJla NaJeHUs U yria NpeJOMIICHHS OT
yria majeHus): mociae oOCYXKIEHHs MOJ PYKOBOJCTBOM IIefarora IJIAHUPOBATh HCCIEIOBAaHUE, COOMpaTh YCTAHOBKY,
(GuKCcHpOBaTh PE3yNbTAThl OJYYEHHONW 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJE TAOIUI U rpaUKOB, 1€JIaTh BBIBOBI 110
pe3ysbTaTaM HCCIIEIOBAHUS;
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COOTHOCHUTh KOCBEHHBIE M3MEPEHMs (DPU3MUECKUX BEIUYUH (CPEAHSSI CKOPOCTh M YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM
JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTb NPYKUHBI, KOAP(PUIUEHT TPEHUS CKOJIbKEHUS, MEXaHH4YecKas
paboTa W MOILHOCTb, YacTOTa M MEpPHOJ KoJeOaHMH MAaTeMaTH4YECKOro M MPYKUHHOIO MAasTHUKOB, ONTHYECKas CHIIa
coOMparolel JIMH3bI, PAIMOAKTUBHBIN (DOH): C TOMOILBIO [TeJarora INIAHUPOBATh U3MEPEHUS; COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIOJIHATH U3MEPEHHUS], CAEAYS PEIT0KEHHON NHCTPYKIIMH; BBIYUCIISTh 3HAUEHUE BEJIMYMHBI U aHATU3UPOBATh
NOJIYYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHU;
coOirofaTh MpaBuia TEXHUKH OE30MAaCHOCTH MpU paboTe ¢ JabopaTOpHBIM O0OpYIOBAHUEM IOCITE MPEABAPUTEIHLHOTO
00CYXKJIEHHUs C TICAarorom;
COIOCTABJIATh C IOMOILBIO I€Jarora OCHOBHBbIE TNPU3HAKU H3YYEHHBIX (U3NYECKUX MOJENEN: MarepuajibHas TOuKa,
aOCOJIIOTHO TBEPAOE TEJO, TOUCUHBIN HCTOUYHUK CBETA, JIy4d, TOHKAs JIMH3a, IUIaHETapHasi MOJIeIb aTOMa, HYKJIOHHAsl MOJIEJIb
aTOMHOTO sJIpa C OIOPOM HAa METOINYECKHE MATEPUAJIBL;
XapaKkTepU30BaTh I0OCJIE MPEIBAPUTENILHOTO OOCYXACHHS C NEAaroroM MPUHIMIBI JACUCTBUS H3YYEHHBIX HPHUOOPOB
U TEXHHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMHUCAHMS (B TOM YHCIIE: COUAOMETP, NATYMKUA TOJIOKEHHS, PACCTOSHHS U
YCKOPEHHMSI, PaKeTa, HXOJOT, OYKH, MEPUCKOI, (OTOAIIMapaT, ONTUYECKUE CBETOBOABI, CIEKTPOCKOIN, JO3UMETP, Kamepa
Buibcona), ucnosib3yst iudpoBbie 00pa3zoBaTeIbHbIE PECYPCHI;
UCIIOJIb30BaTh MOJ] PYKOBOJICTBOM II€Aarora CXemMbl M CXEMaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUUYECKHUX MPOLIECCOB MPU PELICHUH Y4eOHO-TIPaKTUUECKUX 3a]a4; ONTUYECKHE CXEMBI
JUISL IOCTPOCHUSI U300paKEHUH B IJIOCKOM 3epKajie U coOMparouieil TnH3e;
OPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALUMI0O O NpHUMEpax MPAKTUYECKOr0 HCHOIb30BaHUS (U3MUECKUX 3HAHUU B
NOBCEIHEBHOM KM3HU JIsi o0OecrieueHus: 0€30MacHOCTU MpHU OOpalleHuH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHUS 3I0POBbsI U COOMIOAEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CpEE;
OCYUIECTBJISITh 1OJ] PYKOBOJCTBOM Menarora Mouck uHdopmamuu (Qusmyeckoro cojepxkanus B cetu MHTepHer,
CaMOCTOSITENIbHO (OPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUThH MYTH OMPECIICHUs JOCTOBEPHOCTH MOTYyYEHHOU HH(OPMAIIH
Ha OCHOBE UMEIOLINXCS 3HAHUH U JIONIOJIHUTEIbHBIX HCTOYHUKOB;
UCIOJIb30BaTh MPHU BHIMOJHEHUH YU€OHBIX 3aJaHU OTOOPAaHHYIO NIE€aroroM Hay4HO-MOMYJISIPHYIO JINTEPATYPy PU3UUECKOTO
colepaHusl, CHPABOYHBIE MaTepualbl, pecypcbl ceTu VHTepHeT; BiageTh NpuUéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus MHGOPMAIMU W3 OJHOW 3HAKOBOW CHCTEMBI B JPYIYIO C OMOPOWM Ha aJrOpUTM U YTOUHSIOLIME BOIPOCHI
nejarora; co3JaBarh IMoJi PyKOBOJCTBOM I€/larora ¢ 0OCY>KJIE€HUEM IJIaHa Pa0OThl MMCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE MH(OpPMalMM M3 HECKOJIbKHX HCTOYHUKOB (PU3NYECKOTO COJEp)KaHus, MyOJUMYHO MPENCTaBIATh PE3YJbTaThl
32



MPOEKTHOM WJIM MCCIIEOBATENIbCKON AESATENBHOCTH; MPU 3TOM I'PAaMOTHO MCIOJIb30BaTh M3YYEHHBIM MOHSATHIHBINA ammapar
u3ydaemMoro pasjena (U3MKM W CONMPOBOXKIATh BBICTYIUICHHE IIPE3CHTAlMEed C Y4ETOM OCOOCHHOCTEH ayAauTOpUu
CBEpPCTHUKOB.
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TemaTuuyeckoe NJIAHUPOBAHUE
7 KJIACC (68 u)

BEJIHYMHBI (2 )

Qusnuecknx BenmuuuH. Qusuueckue npubopoi®

TemaTnveckui OcHoBHBIC BHABI AeATEJbHOCTH YYaIUXCH
OcHOBHOe coep:kaHue . .
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBHUII)
Pa3zngen 1. ®u3uka u eé posib B NO3HAHUY OKpY:Karomero mupa (6 1)

duznka — Ousnka — Hayka o0 mnpupone. SBieHus | BbIIBICHHE OCHOBHBIX Pa3IUYMN MpPU MOMOINM IEAarora Mexay (U3NYCCKUMU U XUMHYCCKHMU

Hayka o mpupoge | npupoast  (MC®).  ®usuueckue  snenws: | npespamenusimu (MC — xumust).

2 u) MEXaHHYeCKHe,  TeIUIOBble,  JJIeKTpHueckue, | PacrosHaBaHue ¥ KilacCU(pUKALUs TOChHe OOCYKAEHHs C IEeNaroroM Mpu MOMOIIM HaBOASIINX

MAarimMTHBIC, CBETOBBLIC, 3BYKOBBIC. BOIIPOCOB (1)I/I3I/I'~ICCKI/IX SIBIICHUI: MEXaHUYECCKUX, TCIUIOBBIX, JJICKTPUYCCKHUX, MAarHUTHBIXU

CBCTOBBIX.
HaGmonenue u onvcanue pU3N4ecKux sSBICHUI Ha 0a30BOM ypOBHE.

dusnyeckue duznaeckue BEJINYMHBI. N3zmepenne | OnpeneneHue Ipy MOMOIIH MEAAroTa IEHbI JJICHNUS MIKaIbl H3MEPUTENBFHOTO Tprdopa.

H3mepenne mo oOpasily moja pyKOBOJACTBOM IeIarora JMHEHHBIX Pa3MEpOB TEN U MPOMEKYTKOB

5 MC — 311eMEHTBI COJIEPKAHNS, BKITFOUAIONINE MEKIIPEAMETHBIE CBA3H, KOTOPHIE MOAPOOHEE PACKPHITH B TEMATUYECKOM [IAHUPOBAHHUH.
6 KypcuBom 0603HaueH yueOHBINH MaTEpHAI, KOTOPHII H3y4aeTcs, HO He BRIHOCUTCS Ha MPOMEKYTOUHYIO H UTOTOBYIO aTTECTAIHIO.
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Toepewmnocmy
CHCTEMA CMHHUIL.

JMemoncmpayuu’

1. MexaHu4eckue, TEIJIOBBIE, AJIEKTPUYECKHE,
MarHUTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duzndeckue NpuOOPHI U MPoLeaypa IPsSIMBIX
U3MEpPEHUIl  aHAJlOTOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvie nadopamopuvie padomvl uIU
INEKMPOHHAA OCMOHCIMPAYUA.

usmepenuti.  MexIyHapoaHas

1. Ornpenenenue LICHBI JIeJIeHUs
HU3MEPUTENIBHOTO mpubopa  (MCHOIB3YA
TEXHOJIOTHYECKYIO KapTy HKCIIEPUMEHTA).

2. M3mepenne  o0bEMa  KUAKOCTH U
TBEPIIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHH € YYETOM MOTPEIIHOCTEN.

W3mepenne mo o6pasiy moj pyKOBOJACTBOM HeAarora 00b&Ma >KUIKOCTH U TBEPAOTO Tema.
Wzmepenne mo o0Opasny moJi pyKOBOACTBOM II€Jarora TeMIepaTrypbl IPH MOMOIIHM XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATypHI.

BrinonHeHNe HECIOKHBIX TBOPYECKMX 33JaHMH C ONOPOH Ha allrOpUTM, IPEIBAPUTEIBEHO
Ppa300paHHBIH ¢ IIEAArOroM IO MOUCKY CIIOCOO0B N3MEPEHHUST HEKOTOPBIX (PU3NYECKUX XapaKTEePUCTHK,
HAIpuMep, pPa3MepOB MajbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJbIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecTBeHHO-
HAYYHbIH METOJ
no3Hanus (2 v)

Kak ¢usuka u Japyrue ecTecTBEHHbIE
HayKH M3y4aloT Ipupony. Ecmecmeenno-nayunbiii
Memoo NO3HAHUA: HaboOenue, NOCMAHO8KA
HAYYHO20 — BONPOCA,  BbIOBUDICEHUE — 2UNOME3,
9KCHepUMEHM No nposepke 2unomes, 00vACHeHUe
Habnwoaemozo senenus. Onucanue Qusuyeckux
S6IEHULL C NOMOUWBIO MOOenell.

[Tpeamet u MeTo B! HUBUKH.
Jemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

BblnBIKeHNE THIIOTE3 TTOCIIE PEABAPUTEIBHOTO 00CYKACHUS C ME1aroroM, OOBbIICHSIIOIUX NPOCTHIE
SIBJICHUS1, HAIIPUMED:

— MOYEMY OCTAHABIUBAETCA ABHKYLIEECS 10 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B XKapKyIo II0r0y B CBETJION OEK/E IPOXJIAJHEN, UEM B TEMHOM.

Bp100p cnoco6oB MpoBEpKH THIOTE3 U3 MPEJIOKEHHBIX MEIarorom.

HaOmonenne mnpemioKeHHBIX II€AaroroM HCCIEOBAaHUK 110 TIPOBEPKE KAaKOW-TMOO THITOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU30HTalIbHO, TeM Ooiblle, yeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne cOBMECTHO C Ie1aroroM IMpoCTEHIINX MoieNiel (U3NIEeCKUX SIBJICHUI (B BUAE PUCYHKOB
WJIN CXEM), HallpuMep TaJIeHue peIMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETA.

Pazgen 2. IlepBona

YyajibHbIe CBeieHusI 0 crpoennn BemecTa (5 )

Crpoenue
pemectsa (1 u)

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimovl, 00KA3bI8AIOWUE OUCKPEMHOE
cmpoenue geujecmesa.

@ponmansuvie nadopamopusle padomvt u

Habmrogenne 1 HHTEpIpeTanus COBMECTHO C MEAaroroM OIBITOB, CBUIETENLCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHNEM Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpY TMOMOIIM TEXHOJIOTMYECKOH KapThl pa3MEpoOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dortorpaduii, mOIyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEILHOTO 00CYKICHUS C IEaroroM pa3MepoB MaIbIX TEIl.

7 Bece lemonctpanun u JlabopatopHslie paboTsl, IpeCTaBICHHbBIE B COJIEPIKaHUH, TOIyCKAeTCS(MOKHO) IIPOBOAUTE, UCHONb3Ysl HH(GOPMAIIOHHBIE H 3JIEKTPOHHbBIE TEXHOJIOTHH (Iu(pOBHIe
00pa3oBaTeNIbHEIE PECYPCHI).
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onvimui®,

1. Onenka qumaMerpa aToMa METOIOM PSAOB (cC
HCTIONB30BaHueM (oTorpaduii).

JIBukeHue

M B3aNMO/IEiiCTB
He YaCTHIX
BemecTna (2 1)

JBmwxenue yactul BeniecTBa. CBsI3b CKOPOCTH
JIBJKEHMSI 4acTHL ¢ TeMIepaTypoil. bpoyHoBckoe
nBwkenue, muhdysus. Bzaumoodeticmeue yacmuy
eeuwjecmea: npumadIceHue u Ommankuéanue.

Hemoncmpauyuu

1. Habnronenne OpOyHOBCKOT'O JBHKEHUSL.

Dponmansvuvie nabopamopuvie padonvt u
onvimul

1.0mpiTel 1O HAOJIOJCHUIO

pacImpeHus Ta3os.

2.0nBITHl 110 OOHAPYXKCHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOT'O

Habmonenue n 00bsicHeHHE TP ITOMOIIM Nejarora OpoyHOBCKOTO ABMKEHUS U sIBICHUS TU(dy3um.
[IpoBenenue U 0OBSACHEHUE C ONMOPOW Ha AITOPUTM, MPEABAPHUTENILHO Pa300paHHBIN C IeJaroroMm
OITBITOB 10 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHNUS Ta30B.

[IpoBeneHne m OOBSICHEHHE OIBITOB C OINOPOW Ha ANTOPUTM, INPEIBAPUTENILHO Pa300paHHBIN C
TIeIaroroM 1o 0OHapy)KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI M OTTAJIKUBAHUSI.

ArperatHsble
COCTOSIHMSI
BemrecTBa (2 )

ArperaTHbIC COCTOSIHHS BCILECTBA: CMPOECHUE
24308, Jrcuokocmeti u meépovix
(kpucmaniuyeckux) men. Bzaumocesnzv medicoy
CBOUCMBAMU  BEUECNE 8 DA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  AMOMHO-MOJEKYJISAPHbIM
cmpoenuem. Ocobennocmu azpe2amuvix
COCMOAHUIL 800UL.

Hemoncmpauyuu

1. Habmonenue quddy3uu.

OmnucaHue o pyKOBOJACTBOM IleJlarora (¢ UCIoJIb30BaHUEM IPOCTHIX MO/IeIeil) OCHOBHBIX pa3IHIHi
B CTPOEHUU Ia30B, )KUJIKOCTEN U TBEPABIX TEI.

HauanpHble mnpeacTaBieHUs] O MaJoil CXKMMAeMOCTH JKHJIKOCTEW W TBEPABIX TeJ, OOJBIION
C)KMMAEMOCTH T'a30B.

OObsicHeHne Ha 0a30BOM YpPOBHE I10J] KOHTPOJIEM IEAarora 0 CoXpaHeHHH (Gpopmbl TBEPIBIX TEN U
TEKY4€CTHU KHUJIKOCTH.

Habmronenue 3a onpITaMy, JOKa3bIBAIOIIUMHE, YTO B TBEPAOM COCTOSHUM BOJIBI YACTHIIBI HAXOAATCS B
CpeHeM JAaiblile ApYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBlIeHME € ONOpPOM HAa JUAAKTUYECKUH MaTepual MPOCThIX B3aUMOCBSI3EH MEXIY
O0COOCHHOCTSMHU arperaTHBIX COCTOSHMH BOABI M CYIIECTBOBAHHEM BOAHBIX opraHm3mMoB (MC —
ouoiorusi, reorpadus).

Pasgen 3. /IBuskeHue u B3aumoaeicreue e (21 1)

Mexann4eckoe
aBikenne (3 1)

Mexannueckoe JABMKeHHE. PaBHOMepHOE H
HepaBHOMepHOe JBIkeHHe. Ckopoctb. Cpedwuss

CKOpOCMb  NpU  HEPABHOMEPHOM — OBUIICEHUU.
Pacuér mytu u BpeMeHU IBUKEHUSL.
JHemoncmpayuu
1. HaGnronenne MEXaHHWYECKOTO  JIBMIKEHUS

HccnenoBanue paBHOMEPHOTO JBMKEHUSI U OMPEJIEJICHUE €ro MPU3HAKOB MOCIE MPEABAPUTEIHHOTIO
00CYXICHUSI C TICJarOroM.

HabnroneHne HepaBHOMEPHOTO IBUYKCHUS U ONPEICIICHHE ero OTIMYUI OT pABHOMEPHOTO JIBIXKCHUS
ocyie MPeaBapUTEIFHOTO OOCYXKICHUS C TIeITarOTOM.

PenieHne TUIOBBIX Pacy€THBIX 3a1a4 B 1—2 AEHUCTBHUS C OMOPOW HA aJrOPUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEIaroroM Ha OIpeeleHne MyTH, CKOPOCTH U BpEMEHU PaBHOMEPHOTO

8 3zech n Janee NpUBOIUTCS PACIIMPEHHBIH epedeHb J1ab0paTOPHbBIX pabOT U ONBITOB, U3 KOTOPOTO YYHUTENb JIeJIaeT BEIOOP 10 CBOEMY YCMOTPEHHIO M C YU4ETOM CIIUCKA SKCHEPUMEHTAIBHBIX 3aJaHUH,
npearaeMeix B pamkax OI'D mo ¢usuke.
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Tena.
2. U3mepenue
JIBHDKCHUSL.
Dponmansvuvie nabopamopuvie padonvt u
onvimol
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKEHUs (IIapuKa B JKUIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWIIA U T. II.).
2. Ompenenenue cpenHei CKOpPOCTH
CKONBKEHNSI OpycKa WM IIapuKa 10
HaKJIOHHOH TUTOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHUA.
Ananuz Ipyu NOMOIIH reaarora Fpa(i)I/IKOB 3aBUCHUMOCTHU IMTYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuns, macca,
IUIOTHOCTD (4 4)

SIBnenue MHEPLHUH. 3axon uHepyuu.
Bzaumooeiicmeue men Kkax npuuuna uMeHeHusl
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IInotaocts BemecTBa. Cea3b
NIOMHOCIU € KOAUHECMBOM MOJEKYl 6 eOuHuye
00véMma eeugecmea.

JHemoncmpavuu

1. HabnromeHue sSIBJICHUS HHEPIINH.

2. HabnroeHne M3MEHEHHSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEII.

3. CpaBHEeHHE Macc 10 B3aUMOJICHCTBHIO TeJl.

OOBsicHECHHE TPU TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUI,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKECHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO IPEKPATUTh BIDKCHUE Ha BEJIOCHIICIIC WM CaMOKaTe
UT. I

Habmrogenne u 0a30BBI aHANW3 OIBITOB IO PYKOBOJACTBOM II€[arora, IEMOHCTPHPYOITHX
U3MEHEHHE CKOPOCTH IBUKEHUS Tela B pe3yJibTaTe JeHCTBUS Ha HETO APYrUX TeJl.

Pemenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJelIeHne Macchl Tela, ero 00bEMa 1 INIOTHOCTH.
Habmrogenne u 0a30BBI aHANKW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYFOIIHX
3aBUCHMOCTb U3MEHEHHUsI CKOPOCTH TeJla OT €ro MacChl PU B3aUMOJIeUCTBUM Tell. VI3MepeHue Macchbl
Telna pa3IMyHbBIMU CIIOCOOaMH.

OmnpeneneHne COBMECTHO € TIEaroroM INIOTHOCTH TeJia B pe3yJIbTaTe H3MEPSHHS €T0 MACCHI U 00bhEMa.
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Cuaa. Buasl cun
(14 )

Cumna KaK XapaKTepUCTHKA
B3auMozeiicTBust Ten. Cuma ynmpyrocTd M 3aKOH
T'yka.  Hsmepenue  cunwi c  nomowwio
ounamomempa. SIBIEHWE TATOTEHHS W CHia
Tokectn. Cuna msoicecmu Ha Opy2ux NAAHEmMax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaIlpaBJIEHHBIX o OJIHOM1 MIPSIMOM.
PaBnopelictByromas cun. Cuna mpenus. Tpenue
cKonvocenus u mpenue noxos. Tpenue 6 npupode u
mexnuxe (MC).

Hemoncmpayuu?®

1. CrnoxeHue cuil, HaNpaBJICHHBIX 110 OJHOM
MPSIMOH.

2. [lemoncmpayust  cuivl
PA3UYUHBIX MAEPUATNAX.

@ponmansusle nabopamopnvie padomvt u

onplmul.

1. Ompexnernenue MIOTHOCTH TBEPIOTO TENA.

2. OnbITH, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb
pacTshkeHus  (medopManui) TPYKHUHBI OT
TPUIIOKEHHOHN CHIIBL.

3. OnbITHI, JIEMOHCTPUPYIOLIHE 3aBUCHMOCTb
CHJIBI TPEHHUSI CKONBXEHHUs OT Beca Tena M
XapakTepa CONPUKACaIOMINXCs TOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydenne cCOBMECTHO ¢ MEaroroM B3aMMOJEHCTBHS KaK IPHIMHBI N3MEHEHUSI CKOPOCTH TEJA HIIH €TI0
neopMarum.

OmnucaHue Ha HAuaJIbHOM YPOBHE PEaJbHBIX CUTyallMi B3aUMOIEHCTBHUS Tell C TIOMOIIbIO MOJETEH, B
KOTOPBIX BBOAMTCS OHITHE U N300pa’KEHHE CHIIBI.

W3ydeHue mox pPyKOBOJICTBOM IEAArora CUibl YIOPYTOCTH, 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT
YAJIMHEHUS! pe3WHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopoi Ha AMOAKTUUYECKUI MaTepual Mo KOHTPOJIEM MeJarora NpakTUYECKUX CUTYaluH,
B KOTOPBIX MPOSBIAETCA ICHCTBHE CHIIBI YNPYTrocTH (YHPYrocTh Ms4a, KPOCCOBOK, BETOK JE€peBa
u 1p.).

AHanu3 ¢ Onopoi Ha TUAAKTUYECKUNM MaTepual MOJ KOHTPOJIEM Iefarora CUTyaluil, CBSI3aHHBIX C
SIBIICHUEM TSTOTEHUSI.

[loHuMaHue ¢ omopoi Ha CXEMbl NPU IOMOIIM IEJarora OpOUTAJIBHOTO JBMXKEHMS IUIAHET C
HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

Wsmepenune Beca Tena ¢ MOMOILIBIO AuHaMoMeTpa. ODOCHOBaHHE 3TOTO CIOCO0a U3MEPEHUs Mocie
MIOBTOPEHUS C TIEITarOrOM.

HabmnroneHue sBIeHNUS HEBECOMOCTH.

Habmonenne 3a 3KCTiepUMEHTAIBHBIM TOJyYEHHEM IpaBHJIa CIOKCHUS CHJI, HAIIPABICHHBIX BJIOJIb
oHOM npsimoit. Onpenenenye npyu MOMOLIH N€Jarora BEIUYMHbI paBHOJAECUCTBYIOLIEH CHJL.
W3y4yeHne noa pyKoBOJACTBOM II€Jarora CHIIbl TPEHHS CKOJIBKEHHS U CHIIBI TPEHHSI TIOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYIIUXCS TIOBEPXHOCTEH.

bazoBblif aHanmM3 ¢ ONOpoi Ha JMIAKTHYECKUI MaTepHai 1oJi KOHTPOJIEM Ie/arora MpakTHIeCKUX
CHUTYyalMi, B KOTOPBIX MPOSBISETCS NEHCTBUE CUIIBI TPEHUS, HCIIOIB3YIOTCA CIIOCOOBI €€ YMEHBIICHHS
WIN yBeNWYeHUs (KaTaHWe Ha JbDKaX, KOHBKaxX, TOPMOJKEHHE AaBTOMOOWIIS, MCIIOJIb30BaHHE
TIOITUITHUKOB, TJIaBaHUE BOJHBIX )KUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a/ad B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHbBIil COBMECTHO C T1€J]ar0roM C UCTIOIb30BaHHEM (hOPMYJI JUIsi pacyéra CHIIbI TSIKECTH, CHIIbI
YIIPYTOCTH, CHIIBI TPEHHUSL.

Paznen 4. JlaBiienue TBEPABIX TeJ, JKUAKOCTEH U ra3os (21 )

JaBiienne.
Ilepenaua
JaBJICHHUS
TBEPABIMU
TeJIaMHu,
SKHIKOCTSIMH H
razamu (3 1)

Hasiennie. Cnocobvl ymenvbuieHUs: U y8eaudeHus
Oasnenus. [lasnenue eaza. 3asucumocmo
oasnenus 2aza om 00véma, memnepamypul.
Iepeoaua oasnenus meépovimu menamu,
Jrcuokocmamu u eazamu. 3axon Ilackans.
ITnesmamuyeckue MauiuHbl.

Jemoncmpayuu?

1. 3aBucumMocTh

TEMIEPaTypHhI.

JaBJICHUA rasa oT

AnHanmu3 U 00BsICHEHUE C OMOPOW Ha JUIAKTHYCCKUA MaTepHal IMoJl KOHTPOJIEM IIEAarora ONBITOB H
MPaKTUYECKUX CUTYalUH, B KOTOPBIX MIPOSBIISETCS CUJIA JABJICHUS.

O0ocHOBaHHE C OMOPOY HA TEXHOJOTHYECKYFO KapTy IMPH IMOMOIIIH [IeIarora Crioco00B YMEHBIIICHUS H
YBEJIMUYEHUS 1aBJICHUSI.

W3zyueHne o pyKOBOACTBOM II€JJarora 3aBUCUMOCTH JIABJICHUSI ra3a OT 00bEMa U TeMIIepaTypEhI.
W3ydenne moa pyKOBOJCTBOM IeJarora 0COOCHHOCTEH Tepejaun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTSAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMHU CTPOCHHS BEIECTBA B
TBEPIOM, JKUJKOM H Ta3000pa3HOM COCTOSHUSX MPEAT0KEHHBIMH (DOPMYITHPOBKAMHU.

Habnronenue 3a 3kcriepuMEHTATBHBIM JOKa3aTeIbCTBOM 3akoHa [Tackais.
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2. Ilepenava naBiIeHUS KUAKOCTHIO H Ta30M.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 neifcTBHS C OMOpOH Ha alrOpPHUTM, IPEIBAapPHTENBHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacyéT AaBJICHHS TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBUCHUMOCTb aBIICHHS XHIKOCTH OT IJIyOHHBIL.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyoul. [uopasnuyeckue Mexanusmul.

Hemoncmpayuu?®

1. Coobmaromuecs COCyIbL.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omopol Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IIE€AArora 3aBUCHMOCTH
JABIICHUS KHUIKOCTH OT IIyOHHBI OTPYKEHHS U INIOTHOCTH XKHUIAKOCTH.

HaOmonenne n HavyanpHOE MOHNMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne COBMECTHO C IEaroroM COOOIIAONINXCS COCYIOB.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 melCTBHUS ¢ OMOpOH Ha aNTOPWUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C MEarOroM Ha pacuyéT AaBICHHS KUAKOCTH.

Habmonenue 3a 00bsICHEHNEM IPUHIUIA ICHCTBHS THAPABIMIECKOTO TIPEcca.

Ananmu3 U OOBSICHEHHE C ONOpOM Ha JUIAKTUUECKUH MaTepuai IoJ KOHTPOJIEM Iefarora
NIPaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOIIUX NIPOSIBICHUE JaBJICHUS KUJIKOCTH U 3akoHa Ilackans,
HalpuMep MPOIECCOB B OPraHU3Me IPH IITyOOK0BOIHOM HBIpstHUHE (MC — GHrosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3emin u aTMoc(hepHOE JaBICHHE.
Ipuuunsr cywecmeosanus 8030YWHON 000I0YKU
3emnu. Onvim Toppuuennu. H3mepenue
ammocpeprozo 0agneHUs. 3asucumocmeo
ammocghepnozo  0agnenus Om  6bICOMbl  HAO

yposnem  mops. Ipubopel  Onsa  usmepenus
ammocghepnozo 0aeenus.
Jemoncmpayuu?®
1. IposiBrieHue AeicTBUS aTMOCHEPHOTO
JIaBIIEHUS.

HabmroneHne 3a sKcriepruMeHTaTbHBIM 00HApYKEHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BsSCHEHHE C OMOPOH Ha TUNAKTUICCKUN MaTepHall IOl KOHTPOJIEM TeIarora OmbITOB U
MIPAKTUICCKUX CUTYAIIHNH, CBI3aHHBIX C IeiicTBHEM aTMOC(EepHOTO TaBICHUS.

HabGmonenue 3a 00bsICHEHHEM CyLIECTBOBAHHS aTMOC(ephl Ha 3eMile U HEKOTOPBIX IUIaHETaX WU €
OTCYTCTBUS Ha Apyrux mianerax u Jlyne (MC — reorpadusi, acCTpOHOMIS).

BazoBoe moHMMaHWe MPHYMH W3MEHEHHS IUIOTHOCTH aTMOC(EPHI C BBICOTOW W 3aBUCHMOCTH
aTMoc(epHOTro IaBJICHHS OT BHICOTHI.

PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHsI C ONMOPON HA aNrOPUTM, IPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIaroroM Ha pacyér aTMOC(hEepHOro JIaBICHUs.

Wzydenue o pyKOBOJICTBOM IT€Aarora yCTpoHCcTBa OapoMeTpa-aHepoua.
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HeiicTBue
JKU/IKOCTH ¥ ra3a
HA MOrpy:kéHHOe
B HEX TeJ10 (7 4)

Heticmesue srcudxocmu u 2a3a Ha NozpyscénHoe
6 nux meno. Betankugaromas (apxuMenoBa) cuia.

3axon Apxumeoa. Inasanue mei.
Bozoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCUMOCTDP  BBITAIKHBAIOMIEH CHJIBI OT

00péMa TOTPYXEHHOH dYacTH Tela W

TUIOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHIIBI  BECy

BBITECHEHHOM ’KUJKOCTH.

3. YcnoBue mnaBaHMs TeN: IUIaBaHHE WM

MOTPpYy)KEHHEe Tel B  3aBHCHUMOCTH  OT

COOTHOIIICHUS IUIOTHOCTEH Tejla U KUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

1. UccrnenoBanne 3aBUCHIMOCTH Beca Tela B
BOJIe OT 00BEMa MOTPYKEHHOW B KHUIKOCTh
Y4acTH TeJa.

2. OnpeneneHue  BBITIKHMBAIOIIEH  CHUIBI,
JEUCTBYIOIEH Ha TeNo, IOrpyXKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOLIEH
CUJIBbI, IEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT
Macchl Teja.

4. OmBITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTB
BBITAJIKUBAIOIIEH CHJIBI, JAEHWCTBYIOUIEH Ha
TEJO B )KHUIKOCTH, OT 00hEMA TTOTPYKEHHON B
KHUJIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

5. KonctpyupoBanue apeomeTpa W
KOHCTPYUPOBaHUE JIOJKHU U OIpEIeNIeHue eé
rPpy30M0IbEMHOCTH.

Habnronenue 3a 3KkCriepruMEHTATbHBIM OOHAPYKEHUECM JCUCTBUS KHUIKOCTH U ra3a Ha TIOrpyKEHHOE B
HHUX TeJIO.

OmnpenesneHne ¢ OMOPOH Ha TEXHOJIIOTHUECKYIO KapTy BHITAIIKUBAIOIICH CHIIBL, IEHCTBYIOMICH Ha TEIO,
TIOTPYKEHHOE B KHUAKOCTb.

Habmronenue 3a mpoBeneHNEM U 00CYKICHHE COBMECTHO C TIEJaroroM OITBITOB, EMOHCTPHPYIOIINX
3aBHCUMOCTh BBITAJIKMBAIOIICH CHIIBI, NIEHCTBYIONICH HA TEJIO B XKUIKOCTH, OT 00BbEMA MOTpyKEHHOU
B ’KHUJIKOCTh YaCTH TeJIa U OT MJIOTHOCTH KUAKOCTH.

HccnenoBanue o pyKOBOJCTBOM IEIarora 3aBUCMMOCTH Beca Teja B BOZE OT 00bEMa NOrpyKEHHOM
B ’KHUJIKOCTh YacTH Tea.

Pemienne TUMOBBIX pacuy€THBIX 3a1a4 B 1—2 AEHCTBHs C OMOPOW HA aNrOPUTM, HPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C TIEIArOTOM Ha MPUMEHEHHE 3aKOHa ApXUMe/la U YCIOBHS TIaBaHH TEl.
KoHcTpyupoBanue npu NoMOIIM Mejarora apeoMeTpa Uikl KOHCTPYHPOBaHHE JIOAKHU U ONpeAcICHUE
€€ Irpy30IIOAbEMHOCTH.

Pa3znen 5.

PaGoTa u MomHoCTh. JHeprus (12 v)

Pao6ora
M MOIIHOCTH
Gy

Mexannueckas pabota. MOITHOCTh

Habmronenne 3a KCIepUMEHTAIBHBIM OIPEAETICHHEM MEXaHWYECKOH pabOTHl CHIIBI TSDKECTH MpPH
NMaJieHUU Tejla M CWIbl TPEHUs IpU PABHOMEPHOM IEPEMELIEHMU Tela IO TOPU30HTAIBHOM
MIOBEPXHOCTH.

Habmronenue 3a geMOHCTpaIue pacyéra MOIHOCTH, Pa3BHBAEMON NP MOABEME TI0 JISCTHHUIIE.
PerieHne TUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEHWCTBHS C OMOPOW HA AJTOPUTM, NPEABAPUTEILHO
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pa30o0paHHBII COBMECTHO C IEaroroM Ha pacyéT MEXaHWMIECKOH paboThl U MOIIHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MEeXaHU3MBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [lpasuno  pasHosecusi  pwlyaead.
Ilpumenenue npasuna pagnosecus pvivaea K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY ¥ TEXHUKE.

Hemoncmpauyuu

1. IIpumepsI IPOCTHIX MEXaHU3MOB.

@ponmanshsle nadopamopHvie padbomel u
onvimol

1.Onpedenenue pabomel cuibl mMpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU HOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. Wsmepenue KII[] wmaxnonnou niocxocmu

(aNeKMPOHHAST OeMOHCMPaYuUs).

HayanpHoe noOHMMaHueE BBIMTPHIILIA B CHJIE IPOCTHIX MEXAaHU3MOB Ha IIPUMEPE pblyara, MOoJABHKHOTO
1 HETIOJIBIYKHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanue COBMECTHO C MENArOrOM yCIIOBHS paBHOBECHS pblyara.

OOHapy»eHHe o] PYKOBOJCTBOM Ilejlarora ¢ ONOpOH Ha AWJAKTHYECKHH MaTepual CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranmsmax (MC — Guomnorus).

Habmronenue 3a SKcrieprMEHTaIBHBIM JOKa3aTEIECTBOM PaBEHCTBA pabOT MpH MPUMEHEHHUH IIPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ{ HakIIOHHON IIIOCKOCTH.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOIl Ha alNrOpuTM, MpeABaAPUTEIHHO
pa3o0paHHBII COBMECTHO C IEAAaroroM Ha NMPUMEHEHHE NpaBHiIa PaBHOBECHS pblUara W Ha pacdér
KITH.

Mexanuueckast
sHeprus (4 1)

Mexanuueckass dSHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00no2o
8UOa Mexanuueckou dHepeuu 6 Opyeol. 3aKOH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
®DpoHTAIbHBIE Ja00paTOPHbIE Pa60THI U
ONBITHI.

HabnroneHune 3a KCIIepHIMEHTAEHBIM OIpeIelICHIEM H3MEHEHUS KHHETHYECKOW U TIOTCHIINAEHON
SHEPruy Tejla IIPU €r0 CKaThbIBaHUM 110 HAKJIOHHOM IIJIOCKOCTH.

DopMyIUPOBaHUE COBMECTHO C MEJAroroM Ha OCHOBE MCCIIEIOBAHUS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUu.

[IpencraBnenue npu MOMOIIM MeJArora rpaHul IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 MEHCTBHsI C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO

1. W3zyuenue 3aKOHA CoXpaHeHMsi | pa300paHHbIN COBMECTHO C MEIArOrOM C HCIIOJIb30BAHHEM 3aKOHA COXPAaHEHHS SHEPTHH.
MEXAHUYECKONM OJHEPruu (DIIEKTPOHHAS
JIEMOHCTpAITHS).
Pe3zeprHoe Bpems (3 1)
8 KJIACC (68 u)
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TemaTuueckuii
0JI0K, TEMBI

OcHOBHOe coep:kaHue

OcHOBHBbIE BH/bI 1eATeJbHOCTH YYAILIUXCH
(Ha ypoBHe yueOHBIX JeiicTBHI)

Paznen 6. TemtoBble siByienust (28 u)
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Crpoenue
U CBOMCTBa
BemecTna (7 1)

OcHogHule nonooiceHus MONEKYNAPHO-
KUHemuyeckou meopuu CmpOeHUsi 6eujecmed.
Macca u pazmeper amomos u monexyn. Onvimei,
noomeepoicoaroujile  OCHOBHbIE — NOJOIHCEHU
MONEKYNAPHO-KUHEMUYECKOU meopuu.

Mogenu TBEPIOTO, KUIKOTO M ra3000pa3HOrO
cocTosiHuM  BemectBa. Kpucmannuueckue — u
amopgnvie mena. ObvAcHeHUe CBOUCME 2a308,
ocuokocmeti U meeépobIX Mmel HA  OCHOBe
NOJIOJHCEHUT MONEKYIAPHO-KUHEMUYECKOU MeopulU.
CmauuBaHue u KanuiisipHvie aenenus. Tennogoe
pacuiupenue u cocamue.

JMemoncmpayuu?

1. HaGmoneHre OpOyHOBCKOT'O JIBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenue — siBneHwuid

KalMUIIPHBIX SIBICHHUH.

4., Habmro/ieHue TEIIOBOTO pacIupeHust Tell.

5. V3meHeHne naBiieHHS ra3a NMpH M3MEHEHUHU
00BEMa 1 HarpeBaHUN MIIH OXJIKACHHH.
Dponmansvuvie nadbopamopuvie padonvl u

onlmul.

1. OnpiTel 1O  OOHAPY)KEHHIO AEHCTBUSI CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MPUTSKEHAS (wn
3JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpITEl 1O BBIPAIIMBAHUIO  KPHCTAJLIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmeiTel MO0 HAONIOJCHUIO  TEIUIOBOTO

pacumMpeHus ra3oB, XHIKOCTEH W TBEPABIX
TeJI.

4. OnpeneneHue AaBiIeHUs BO3AyXa B OajiioHe
LIITpHUIA.

5. OnbITEL, JAEMOHCTPHUPYIOIINE 3aBUCHMOCTD
JaBJICHUs] BO3IyXa OT ero oo0béMa W
HaTrpeBaHMS WM OXJIAKICHHS.

6. [Iposepka eunomesvl TuHelHOU 3a8UCUMOCTIU

Onunbl cmonbuxa JrcuoKoCcmu 8
mepmomMempuyecKkou mpyoxe om
memnepamypbi.

HabnrofeHne U UHTEpOpETAIHs COBMECTHO C MIEIArOrOM OIBITOB, CBUICTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEILLECTBA: OIBITHI C PACTBOPEHUEM Pa3IMYHbBIX BEIIECTB B BOJE.

Pemenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 nmeWCTBUS C OMOPOM Ha aNropuTM, MpeaBapUTEIbHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA AaTOMOB MJIM MOJICKYJI B CTUHUIIC
00bEMa BelecTBa.

[Ipencrapnerne mpu MOMOIIN Tearora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUPPY3UN M pa3naIni
MEXAY HUMH Ha OCHOBE IIOJIOKEHUI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
OOBsicHeHHE TIPH TIOMOIIH TIeJarora ¢ ONOPOi Ha JHIAKTHYECKUI MaTepHal OCHOBHBIX PasIMduil B
CTPOEHUM Ta30B, JKUIAKOCTEH W TBEPIABIX TEJ C HCIOJIB30BAHUEM IOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHU CTPOEHUSI BELLIECTBA.

[IpoBeneHue noJ pykoBOACTBOM MEJarora ONbITOB IO BHIPALIUBAHUIO KPUCTAJIIOB MOBAPEHHOM COIN
WJIM caxapa.

IIpoBeneHHEe COBMECTHO C MEAAroroM U 00bSICHEHHE U3 MPEAJIOKCHHOTO TIEPEUHs BBIBOJIOB OIBITOB,
JIEMOHCTPUPYIOIIUX KaNWIISPHBIE SIBJCHUS U SIBJICHUE CMauyMBaHMUS.

OOBsACHEHHUE C OMOPOY HAa TEXHOJIOTUIECKYIO KapTy MO PYKOBOJCTBOM IEIarora poJii KanuuIapHbIX
SIBIICHUI JJIs1 TIOCTYIUICHHUSI BOBI B opranu3M pactenuii (MC — Ouosorus).

HabmroneHnne onpITOB O HAOIIOAECHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
OO0BsiCHEHHNE C ONIOPO Ha TEXHOJIOTHIECKYIO KapTy MO pPYKOBOACTBOM IIeJ]arora COXpaHeHus: 00béMa
TBEPIBIX TN, TEKYYECTH JKUAKOCTH (B TOM YHUCIE, PAa3HUIBI B TEKYYECTH IS Pa3HBIX KAIKOCTEH),
JIaBJICHMSI rasa.

HabnroneHue 3a mpoBeIcHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTD JABICHUS BO3IyXa OT €ro
00béMa M HArpeBaHUS WU OXJAXKICHUSI, W MX OOBJCHCHHE HAa OCHOBE AaTOMHO-MOJEKYJISPHOTO
YYEeHHUsI.

AHanu3 NpHu TOMOIIH TIejarora ¢ ONOpod Ha AMAAKTHYECKHHA MaTepuasl MPaKTHYECKHX CUTYaIlHi,
CBSI3aHHBIX CO CBOMCTBAMU T'a30B, )KUAKOCTEH U TBEPABIX TEIL.
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TensioBbie
npoueccoi (21 u)

Temuepatypa. Cesasb  memnepamypbl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTIUY.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYMpeHHell  dHepeuu:  menionepeoaya U
cosepuienue pabomovi. Budei mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUS, U3TYUEHUe.
KonnuectBo TEIUIOTHL. VnenvHas
TEIUIOEMKOCTh BEIIECTBA. [enio00MeH i meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KpUCMALIULECKUX

sewjecms.  Y7HenpHas ~ TEIUIOTa  IUIABJICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VYaensHas TEeIIoTa
napooOpa3oBaHuA. 3asuUcUMOCmy memnepamypul
Kunemus  om ammocpeprozo oaesneHus.
Buaosicnocmsb 6030yxa.

OHeprust  TOIIMBA.  YJelpHas  TeIIoTa
CTOpaHusl.

Ipunyunvt pabomvi meniosvix Osueamenell.
K1l menjiogoco
osucamens. Tennosvie Osucamenu u 3sauuma

oxpyaicaiougeti cpedvt (MC).

3akon coxpamenus u npespawjenus dHepeUU 6
menaogvlx npoyeccax (MC).

Jemoncmpayuu?
[paBuiia u3MepeHUs TEMIIEPATYPHI.

1. Bujsl Teruionepeiayu.

2. OxyaxkieHue PU COBEPIICHUH PAOOTHL.

3. HarpeBanue mnpH COBEpIICHHH pPabOTHI
BHEITHUMU CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUIHBIX
BEIIIECTB.

5. HaGumroieHue Kumnexus.

6. HaOmoneHue 1OCTOSIHCTBA — TEMIIEPATyphI

TIPH TUIABJICHUU.
7. Moenu TEIIOBRIX ABUTaTEIIEH.
Dponmanshvie nadopamopHvle padbomol u
onvimol.
1. HaGmonenne W3MEHEHHUS BHYTpPEHHEH
SHEPIHH TeNa B pe3yNbTaTe TeIUIONepeIadn U
PpabOTHI BHEIITHHUX CHIIL.

O0ocHOBaHHE IO MOJATOTOBICHHOMY QJITOPHTMY COBMECTHO C IIEAAarOrOM IIPABHJI W3MEPEHUS
TeMIepaTypbl.

CpaBHEHHE Pa3IMYHBIX CIIOCOOOB H3MEPCHHUS U IIIKAJ TEMIICPATYPHI.

Habmronenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOIINX W3MEHEHNE BHYTPEHHEH YHEPTHH Tela B
pe3ynbpTaTe Terionepeaadn U padoTHl BHEITHIX CHIL.

HabnroneHue 3a MpOBEACHUEM OMBITOB, O0CYKICHUE MPAKTHYCCKUX CUTYAIIHA, TEMOHCTPUP YFOIIUX
pa3IHYHbIC BUIBI TEIDIONEPEaadl: TEIUIONPOBOAHOCT, KOHBEKIINIO, H3ITydeHHE.

HccrenoBanme ¢ omopoii Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJACTBOM II€AAarora sIBICHUS
TEIUI000OMEHA TIPH CMEIIMBAHUH XOJOAHOM U TOPSICH BOJIBI.

Habmronenne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEXKIY TOpsiIeii  XOJI0JHOH BOIOH.
OmnpeneneHne Npy NOMOIIM Telarora KOJMYecTBa TeIUIOTHI, TOJYYEHHOT0 BOJIOH P TEIIO0OMEHE C
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

Omnpenenenne mo TabiuIe yaeTpHON TEIUIOEMKOCTH BEIIECTBA.

Pemenne THNOBBIX pacd€THRIX 3ajad B 1—2 ACWCTBHUS C OMOPOW HA AITOPHTM, MPEIBAPUTEIBHO
pa3o0paHHBIE COBMECTHO C IIEAaroroM, CBSI3aHHBIX C BEIYMCICHHEM KOJUYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TIPH TETIOOOMEHE.

Ananus npyu noMouuy neaarora CI/ITyaHI/Iﬁ MPaKTUYECKOro HMCIOJb30BaHUA TCIJIOBBIX CBOICTB
BEIIECTB W  MAaTepHAlOB, HaNpUMep B  IENAX  DHEProcOCpPeKEHUs:  TCIUIOW3OJIILUS,
SHEpProcOeperaroIIne KPBIIIH, TS PMOAKKYMYIISITOPEI | T. 1.

HabmnroneHue sBneHUH UCIIapeHus U KOHACHCAIUH.

HabmroneHue 3a uccienoBaHneM IMporecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 10 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHHH MCIIAPSHUS M KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHUS.

HaGmonenne u 00bsCHeHUE Mpoliecca KUTEHHS, B TOM YHCIIe 3aBUCUMOCTH TEMITEPaTyphl KUTIEHUS OT
JTaBJICHUSL.

Omnpenenenye Mo TabIxIe OTHOCUTEIFHOH BIAKHOCTH BO3-yXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUYECKOTO BEIIEeCTBa, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy Hpu TMOMOIIU meaarora MNpoHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEII
U pa3MATYeHUs IIPU HarpeBaHUH aMOP(HBIX Tell.

Omnpenenenue 1o Tabiauie yaeabHON TEMIOTH IUIaBICHUS JIbAA.

OOBsiCHEHHE TT0 CXeMe TIOCIIe O0CYKICHHS C TIearoroM SIBJICHUH IUIABJICHUS W KPUCTAJUIN3AIlUN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUCHHS.

Pewenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOH Ha alrOpuTM, NMpEeABAPUTEIHHO
pa306paHHBIﬁ COBMECTHO C I€aaroroM, CBA3aHHbIX C BBIYUCIICHUEM KOJIMYCCTBA TCIIJIOTHI B ITpOoHECCax
TEIIONEPpCaaun NIPU ITUIABJICHUHU U KpUCTAJJIN3AlIUHU, UCITAPCHUN 1 KOHICHCAIIUH.

AHanu3 npu MOMOIIM NeJarora ¢ Onopo Ha JUIAKTUYECKUN MaTepuall CUTyaluid MpaKTUYeCKOTO
MPUMEHCHUA SBJIEHUW IUJIABJIEHUS H KpucTtajyin3daouv, HAIPUMEP, IMMOJIYYCHUE CBECPXUUCTBIX
MaTepHaJIoB, COJIEBas TPEJIKa U JIp.

AHaIM3 Ipy TOMOIIH Tie1arora paboThl U OOBICHEHHE IPUHIIATIA ISHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brruucnenune konndecTna TCIUIOTHI, BBIACIAIOMICTOCA TPHU CTOPAaHUU Pa3IMYHbIX BUIOB TOIJIUBA, U
KIIJ] nBuraremns.
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2. UccnenoBanme sIBICHUS TEIIOOOMEHa MpH
CMELIMBaHUM XOJOIHOM U TOpsiuel BOJBI.

3. Onpedenenue KOIUuYecmea menaiomol,
NONYHYEeHHO20 6000l NpU MEnI00OMeHe ¢
Hazpemuvlm MEemaLIudecKum YuiuHOpOM.

4. Onpedenenue  yOenvbHOU  MENJ0EMKOCHU

seujecmea.

. UccnemoBanue nporiecca ucnapeHus.

6. OmpeneneHre OTHOCHUTEIBHOU — BIIAXKHOCTHU
BO3/yXa.

7. Onpedenenue yoenvHot meniomsl niaeieHus
a60a.

(S}

OOcyxaeHne COBMECTHO C IIEaroroM 3KOJOTHYECKHX IOCIEICTBUII MCHONB30BaHUS IBUTATEICH
BHYTPEHHETO CTOPaHMs, TETIOBBIX U THApo3neKkTpocTanuid (MC — 3KoI0THs, XUMUS).

Pazjien 7. DiiekTpuyecKkne U MArHUTHbIE AiBJIeHUs (37 1)

DileKTpuYecKue
3apsabl.
3apskeHHbIe
Tesaa U UX
B3anMoJielicTBHe
(74)

Onexmpusayus men. JIBa poja JIEKTPUIECKUX
3apsA0B. BsaumopeiicTBue 3apspKEHHBIX — TEdl.
3axon Kynona (3asucumocmso cuvl
83aUMOOEUCNBUSA 3APAHCEHHBIX Me OM 8ENUUUHBL
3apsA006 U pACCMOAHUA MeHCOY MeNaMU).

Onektpuueckoe — none.  Hanpsocénnocms

anexmpuyeckozo noas. Ipunyun cynepnosuyuu
QNEKMPUUECKUx noJell (Ha KauecmeeHHOM yposHe).

Hocumenu INEKMPULECKUX 3aps008.
OnemenmapHulii 2NIeKMpUYecKuii 3aps0.
Cmpoenue amoma. IIpOBOTHUKY U TUIJIEKTPUKH.
3aK0oH COXpaHEHUs AIEKTPHUECKOTO 3apsa.

Jemoncmpayuu?®

1. DnexTpu3arys Tel.

2. lBa pona OJEKTPUYECKUX 3apsioB |

B3aMMOJICHCTBHE 3aPSKEHHBIX TEIl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4. DnexTpocTaTHuecKast UHIYKIIHS.

5. 3aK0oH coOXpaHEeHUs AEKTPUUECKHUX 3aPsI0B.

®@poumansnsie nabopamopHrvie pabomuot u
onplmbul.

1. OnbITHl IO HAOTIOACHHIO DIIEKTPU3AIIUU TEI

MHAYKIUEH U IPU COIPUKOCHOBEHUH.

HaOmonenue 3a mpoBeIeHUEM OTIBITOB MO 3JIEKTPHU3ALMH TEJ IPU CONMPUKOCHOBEHUH M MWHTyKIINUEH.
HaGmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUUECKHH MaTepHan B3aUMOJCHCTBHS OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKCHHBIX Tell.

OOBsicHeHNE MPY ITOMOIIH TI€[arora MPHHIKIIA AEHCTBHS 3IEKTPOCKOTIA.

OObsiCHEHHE COBMECTHO C IEAaroroM sIBJICHUIl 3JEKTpHU3allK IIPH CONPHUKOCHOBEHUH TEN U
MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUI O HOCUTENSAX JIEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacno3HaBanue M OOBSICHEHHE II0 CXEME COBMECTHO C TIIE€JaroroM SIBICHHH 3JIEKTpH3alHuu
B IIOBCEJIHEBHOM JKU3HU.

Habmonenue n 00bSCHEHHE € OTTOPOIt Ha TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUs IEKTPUIECKOTO 3apsa.

HaGmoenue onbITOB 110 MOJEIMPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS 3IEKTPUYECKOrO IOJIS Ha MPOBOJHUKU
JUAIEKTPUKU
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IocTosinHbI#
3JIeKTPUYECKHU I
ToK (17 )

DnexTpudeckuil Tok. Yenosusa cywecmeosanus
anexmpuyecko20 moxa. VICTOUHHKH NOCTOSTHHOTO
ToKa. J[eficTBUS 2IEKTPUUECKOro ToKa (TEeIIoBOE,
XUMHUYECKOE, MAarHUTHOE). JDn1eKmpuuecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGota m MONIHOCTP 3JEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmMpu4eckoll dHepeuu 6 Ovimy.
Onexrpudeckas nens. Cuia Toka. DIeKTprudecKoe
HanpspkeHune.  CONPOTHBIIGHHE  MIPOBOTHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

Ui ydacTka 1enu. [locimemoBarenbHOe U
napajiebHOe COeMHEHNE MIPOBOTHUKOB.
Kopomkoe zamvikanue.

JMemoncmpayuu?

1. TIpoBOIHUKY U TUDIIEKTPUKU.

2. MonenupoBaHue CHJIOBBIX JIAHUN

BJIIEKTPUIECKOTO TOJIA.
. UcTOYHMKM TOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKA.
. DIEKTPUUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI# pazpsa.
. I3mepenwe CriTbl TOKa aMIIEPMETPOM.
. U3MepeHne 3MeKTprUuecKOro HampsKeHHs
BOJIBTMETPOM.
9. Peoctar u Mara3uH CONPOTUBICHUH.
Dponmanshvie nadopamopHsle padomol u
OnbIMObL

cO~NO Ol bW

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS Ha

IIPOBOAHUKH U AUDJICKTPUKH.

.COopka u nmpoBepka paboThl IEKTPUUECKOI LenH

IIOCTOSIHHOI'O TOKaA.

.JM3Mmepenne u peryaupoBaHue CHIbI TOKA.
. I3Mepenue u perynupoBaHue HaIlPsHKEHUS.
Hccredosanue 3asucumocmu cunvl moxa, uoywe2o

uyepe3z  pe3ucmop, om  conpomusienus
pe3ucmopa u HanpANCeHusl.
.Onvimsl,  0eMOHCmMpupyrOwue  3a8UCUMOCTb

INIEKMpPUHecKoco conpomueleHus npoeoduuka
om ezo a./lqul, nﬂowadu nonepevdHoco ce4eHus

HabnrogeHue pa3nuyHbIX BUIOB ICHCTBUS JIEKTPHYCCKOTO TOKA M OOHAPYKEHHE COBMECTHO C
TE€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHOU KU3HHU.

COopka 1o cXeMe U UCTIBITAHUE MTOJT KOHTPOJIEM TEAarora 3JIEKTPHICCKOM ISMH MTOCTOSHHOTO TOKA.
HaGnronenue 3a geMoHCTpanei n3MepeHus CUJIbl TOKa aMIIEPMETPOM.

HaGmronenue 3a neMoHCTpaleil u3MepeHust SJeKTPUUECKOTO HAMPSKEHHSI BOJTBTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH MOMOIIM YYHTENS OIBITOB, ICMOHCTPHPYIONINX 3aBUCHMOCTB
3JIEKTPUYECKOTO CONPOTHUBIICHUSI NMPOBOJHUKA OT €r0 UIMHBI, IUIOINAAY IONEPEYHOIO CEYEHUs U
Marepuana.

Habmronenne 3a JgeMOHCTpaIMel HMCCICTOBAHUS 3aBHCHMOCTH CHIIBI TOKA, IPOTEKAIOIIETo depes
pe3ucTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

bazoBrie npeacTaBneHys 0 MpaBUIaX CIOXKEHUS HANPSLDKEHUU NPU MOCIEI0BATEILHOM COEIMHEHUT
JIBYX PE3UCTOPOB.

ba3zoBsle npecTaBIeHUs O NIpaBUiIax AJIs CUIIbI TOKA IIPH apaJIEIbHOM COCJUHEHUH PE3UCTOPOB.
HabnroneHne 1eMOHCTpALMK Melarora 0 CUTyallusax MOCIeI0BAaTeIEHOTO U NMapauieIbHOTO
COEJMHEHUS IPOBOJHMUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlrOpuTM, MpEABAPUTETHHO
pa3o0paHHBIE COBMECTHO C TMEAaroroM C HCIONB30BaHMEM 3akoHa OMa um ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIIEHUS TNPU IOCJIEIOBAaTEIbHOM U  MapauieIbHOM COEIUHEHHUU
MIPOBOJHHUKOB.

OmnpeneneHre C OMOpPOH Ha TEXHOJOTHMYECKYIO KapTy IO PYKOBOJICTBOM Iiemarora paOoOTHI
3JIEKTPUYECKOTO TOKA, MPOTEKAIOLIET0 YEPE3 PEZUCTOP.

Onpenenenye ¢ ONOPOH Ha TEXHOJIOTMUYECKYIO KapTy MOJ PYKOBOACTBOM IeJlarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBLIEIISIEMOU Ha PE3UCTOpE.
Habmronenue 3a ncciieoBaHNEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HaNpsDKEHHUS Ha Heil.
OmnpeneseHue ¢ ONOPo Ha TEXHOJIOTHUYECKYIO KapTy oA pykoBoacTBoM nemarora KITJ] narpesatens.
Habmronenue 3a ncciegoBaHueM mpeoOpa30BaHust YHEPTUN TIPH MOIBEME TPY3a INEKTPOABUTATETIEM.
OOBsCHEHNE TIOCIIE PACCYXIEHH C MIeJar0TOM M COCTaBJICHHE ITUIaHA-KOHCIIEKTa yCTPOHCTBA U
MIPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPeBaTEIbHBIX TPHOOPOB.

OOBsCHEHNE TIOCIIE PACCYXIEHHS C MIeJar0rOM M COCTaBJIEHHUE IIaHA-KOHCIIEKTa IPUYNH KOPOTKOTO
3aMbIKaHUsI U PUHLIKIA EUCTBUS TUIABKUX MIPEAOXpaHUTENEH.

Pemenne TUMOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHUS C ONMOPOW HA alrOPUTM, IPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOrOM C MCIIONIb30BaHueM 3akoHa J[xoyms—IJleHna.

HabnroneHne BO3HUKHOBEHUS 3JICKTPUYECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHuti npu
nocned08amenbHOM coeouHenuu 08yx
Pe3uUcmopos.

dlposepxka npasuna 0as  cuabl  mMoka  Hpu
napanienbHOM CoeOUHeHUU Pe3UCMOPOE.

.Omnpeneneane pabOTHl  DJICKTPUUECKOTO  TOKA,
UAYIIETO Yepe3 PEe3UCTop.

0. Ompenenenune MOITHOCTH 3JIEKTPUIYECKOTO TOKa,
BBIJIEISIEMOM Ha PE3UCTOPE.

1. UccrnenoBanue 3aBUCHMOCTH CHJIBI  TOKa,
UAYLIETO Yepe3 JIAMIIOYKY, OT HalpsHKeHUsS Ha
HEH.

2. Onpeoenenue KII/[ nacpesamens.
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MaruuTHble
siBjaenus (6 1)

ITocTossnHbIe MaruuThl. B3anmonelicteue
MOCTOSIHHBIX MarHUTOB. MaznumHuoe no’e.
Maznummnoe none 3emnu u e2o 3nauenue 0nsl
arcusHu Ha 3emne. Onvim Opcmeda. Maenumuoe
noxe snekmpuyecko2o moxa. lpumenenue
neKmpomazHumos @ mexnuxe. /leticmeue
MACHUMHO20 NOJISL HA NPOBOOHUK C HOKOM.
Dnexmpoodsuzamens ROCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MEXHUYECKUX YCMPOoUCmeax u Ha mpancnopme.
JMemoncmpayuu?
1. BzanMoie#icTBHE MOCTOSHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pasiesieHHs TI0JIF0COB MarHUTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE T0JIe TOKa. DJICKTPOMArHHUT.
6. JleiicTBHEe MarHUTHOTO MOJISl HA TPOBOIHUK C
TOKOM.
7. DNEeKTPOBUraTeIlh MOCTOSHHOTO TOKA.
dponmansuvle nadbopamophsie padomeol u
onvimol.

noJjeun

.HCCJ’IGI{OB&HI/IG MAar"smTHOI'O BSaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MarHuTOB.
.I/IBY‘ICHI/Ie MAarsuTHOI'O I0JIA IOCTOSHHBIX

MAarimToOB IIpU UX 06’beZ[I/IHeHI/II/I 1 pa3aCJICHUU.

.HCCHGI{OB&HI/IG HGﬁCTBI/I?[ QJICKTPHUYICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIbI

BSaHMOHCﬁCTBHH KaTymKyu ¢ TOKOM U MarHura
OT CHJIbI TOKA W HAITPABJICHUA TOKA B KaTYIIKE.

JM3ydyenne [eWCTBUS MarHUTHOTO TIOJIA  Ha
TIPOBOJTHHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue  pabomoi
anexmpoosucamerns.

.M3mepenue KITJ 3JIEKTPOABUTaTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JArora MarHUTHOTO B3aUMOZEMCTBUSI TIOCTOSSHHBIX MAarHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy O] pyKOBOJICTBOM I€1arora MarHUTHOTO TOJIS
TTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

Habmronenue 3a mpoBeIeHUEM OITBITOB M0 BU3YaTU3AIMH 10 TIOCTOSHHBIX MAarHUTOB.

W3yyenue noa pykoBOACTBOM Ie/iarora siBJI€HUs HAMarHUYMBaHUS BEIIECTBA.

HccnenoBanue COBMECTHO € MEAATOrOM JIEHCTBUS DJIEKTPUUECKOIO TOKAa HA MATHUTHYIO CTPEIIKY.
HaGmronenue 3a mpoBeneHUEM OMBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIBI B3aMMOJCHCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbI M HalpaBJIEHUS TOKA B KaTyIIKE.

AHanu3 mpu NOMOINY TeJarora CUTyaluid NpakKTHYEeCKOTO MPUMEHEHHs JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECCKHUX YCTPOWCTBAX, MPOMBIIUICHHOCTH, MEIUIIHE).

N3yuenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pyKOBOJCTBOM I€AArora IeHCTBUSI MATHUTHOT'O
T10JI Ha IPOBOJHUK C TOKOM.

N3yyenue ¢ onopoil Ha IUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOABUTaTEIIA.

M3mepenue coBmectHO ¢ nenarorom KIIJI anekTpoaBUrarenbHON yCTaHOBKH.

BazoBbie mpencTaBiIeHN O PA3INYHBIX IPIMEHEHISIX dJIEKTPOABUTATENEH (TPaHCTIOPT, OBITOBEIC
YCTpOWCTBA U Jp.).
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DJIEKTPOMArHUT
Hasl HHAYKIUSA
(CR))

Onvimol Dapaoes. Henenue
anekmpomazhumnol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus
9NeKmpuyeckol onepeuy. DINEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX HCTOYHHUKAX YHEPTHU.
Hemoncmpayuu?®
1. VccnenoBanue sIBICHUS IEKTPOMAarHUTHOM
WHIyKIUH.

2. OnbiTe @apanest.

3. 3aBHCUMOCTD HAIlPaBIICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI1 €r0 BO3HUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u
onplmul.

1. OneITBl 1O  HCCIEAOBAHUIO  SIBICHUA
3JIEKTPOMAarHUTHOW MHIYKIMH: UCCIIE0OBaHUE
W3MEHCHHH  3HA4YeHHWS W  HalpaBICHUS
MHYKIIHOHHOTO TOKA.

HpOBeI[eHI/IC COBMCCTHO C II€OaroroM OIIBITOB IIO MCCICOOBAHHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ
WHIOYKOUHN: UCCIIET0OBAHNE W3MCHEHHUM 3HAYCHUS 1 HanpaBJICHUS THAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckmii
0JI0K, TEMAa

OcHOBHOE coJep:kaHue

OcHOBHBIE BH/IbI 1€ATETbHOCTH YYAUIUXCS
(Ha ypoBHe y4eOHBbIX AelcTBUI)

Pa3znen 8. Mexanudeckue siienus (40 v)
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Mexanudeckoe
JBHIKEHHE

H CIIOCO0BI €ro
onucanus (10 u)

Mexanuueckoe IBWXKeHHE. MarepuanbHas
Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHHYECKOTO  JABWKEHHA.  PaBHOMEpHOE
NpsMOJMHENHOE JBUXKEeHUE. Hepasromeproe
npamonuHelnoe  osudcenue.  CpenmHsis  u
MCHOGEHHAS. cKopocb mena npu
HePASHOMEPHOM OBUICEHUU.

VYckopenue. Pasnoycxopennoe
npAMONUHelHOe oguoicerue. CBoOonHOE

nanenue. Onvimul I anunes.
Pasnomepnoe osudicenue no okpysxcnocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosasa cxkopocmu. Llenmpocmpemumensvroe
ycKopeHue.
Hemoncmpauyuu
1. HaOmromeHne MeEXaHHMYECKOTO IBMYKEHHS
TeJla OTHOCUTENIBHO Pa3HBIX TeJ OTCUETa.

2. CpaBHeHHE MyTeil U TPACKTOPHI IBIKEHUS
OJIHOTO M TOTO K€ Tellda OTHOCHTEIHHO
pa3HBIX TeJl OTCYETA.

3. IsmepeHne  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. Habmonenune JIBAKEHUS Tena 110
OKpPY>KHOCTH.

6. HabOmromeHre MeXaHMYECKHX  SIBIIEHUH,
IIPOUCXOAIMX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBUXKCHHH  OTHOCHUTEIILHO

KaOmHeTa (PH3UKH.

@Dponmansusle nadopamopusle paoomol u

onvlmul.

1. Koncmpyuposanue mpaxma ons pazeona u
danvheluec0 PAGHOMEPHO20 — OBUICEHUSL
WapuKa U menexcKu.

2. Onpenenenue cpenHeii CKOPOCTH
CKOJIBXKEHUS OpYyCKa WM ABMKCHHUSIIAPUKA
10 HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue  yCKOpeHHsS — Tena
PAaBHOYCKOPEHHOM JBIIKCHHH IO

npu

AHanu3 ¢ MOMOIIBIO TEAArora 1 00CyKACHHE Pa3InYHBIX IPUMEPOB MEXaHNIECKOTO JIBIKCHHS.
OO6cyxIIeHne COBMECTHO C TIE€aroroM I'paHuIl IPUMEHIMOCTH MOJIENIN «MaTepHaIbHAS TOUKaY.
Onucanue nociie 00CyKAESHHS C MeJaroroM MEXaHW4eCKOTO JBHKEHUSI pa3InuHBIMU cliocobamu
(ypaBHeHnue, Tabnmma, rpaduk).

AHanu3 TOA PYKOBOJCTBOM IeJlarora  KU3HEHHBIX
OTHOCHTEJIHOCTh MEXaHUYECKOTO JIBIKCHHUS.
HabmoeHne MEXaHHYECKOTO IBHKCHUS TeJla OTHOCUTENIFHO Pa3HbBIX TN OTCUETA.

CpaBHeHue MyTeil ¥ TPAeKTOPHU IBMXKECHUS C OTTOPON Ha TEXHOJOTHMYECKYIO KapTy I0J] pyKOBOACTBOM
nejarora OJJHOTO M TOTO K€ TeJa OTHOCUTEIBHO PAa3HBIX TEJ OTCYETA.

AHanu3 ¢ TOMOIIBIO ITeiarora TekcTa ['ammest 00 OTHOCHTENBHOCTH JIBIKCHUS; BRITIOIHEHNE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTEHHE).

IIpocreiimue BeIYMCICHUS IO 00pa3Ily CpeAHEN CKOPOCTH CKOJIBKEHUS OpyCcKa MIIH IBUKEHUS [IapuKa
10 HAKJIOHHOH IUIOCKOCTH.

AHanu3 1 00CyXICHHE C OIOPOH Ha TEXHOJOTHIECKYIO KapTy IOl PyKOBOJCTBOM II€arora croco0os
MpUOIKEHHOTO ONIPEETICHNSI MTHOBEHHOH CKOPOCTH.

OmnpeneneHue nocie paccyXICHHs C IearoroM 1o cxeMme CKOpOCTH PaBHOMEPHOTO JBIKECHUS (IIaprKa
B JKUJIKOCTH, MOJEIH 3JIEKTPUUECKOTO aBTOMOOWIIS | T. II.).

OmnpeneneHue COBMECTHO C TIEIAaroroM IIyTH, IMPOWIEHHOTO 3a JaHHBIH NPOMEXYTOK BPEMEHH, H
CKOPOCTH TeJa 10 rpaduKy 3aBHCUMOCTH ITyTH PABHOMEPHOTO JIBIKCHHUS OT BPEMEHHU.
HauanpHble mpeAcTaBIeHWE O TNPHHLUNAX JEHCTBHA NPUOOPOB, HM3MEPSIONINX
(ctimmomeTpoB).

[Tpocreiimme BHIYUCICHHS MO 00pa3ly IIyTH M CKOPOCTH NPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBMKECHHUU Tea.

OmnpeneneHre COBMECTHO C MEAAroroM MpoMICHHOTO MYyTH U YCKOPEHHMS JBIKEHUS Tella Mo rpaduky
3aBHCHMOCTH CKOPOCTH PABHOYCKOPEHHOT'O MPSMOJIMHEHHOTO IBH)KEHHS TeJ1a OT BPEMEHH.
OrmnpeneneHre ¢ MOMOIIBIO NIeJarora yCKOPEeHUsl Telia PU PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOM
TUIOCKOCTH.

H3mepeHne 1o cxeme Iocie pacCyKICHHUsl ¢ IeJaroroM Iepuoja W YacTOThl OOpalieHws Teja Io
OKPYXHOCTH.

OmnpeneneHne HAXOXKACHHUS 0] PYKOBOJACTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABHXKEHUS Tela
10 OKPY>KHOCTH.

PereHne THMOBBIX pacuy€THBIX 3ama4 B 1—2 neiicTBHS C ONMOpOH Ha aNTOPUTM, HPEABAPUTEIHHO
pa3oOpaHHBIII COBMECTHO C TMI€aroroM Ha OIpeeieHHe KHHEMaTHYeCKUX XapaKTepUCTHK
MEXAaHUYECKOI'0 ABMXCHHUA PA3JINYHBIX BUI0B.

Pacnio3naBanue u npuOIIKEHHOE ONMCaHKE 1O 00pasIly Mociie 00CYKACHUS C MEeIaroroM pa3IMIHbIX
BUIOB MEXAaHUYCCKOIO JABMKXCHHUA B NMPHUPOJAC U TEXHHUKE (Ha nmpuMepax CBO60}IHO nmagaruimx TEI,
JIBIDKEHUS )KUBOTHBIX, HEOSCHBIX TeJl, TPAHCTIOPTHBIX CPEACTB H JP.).

CI/ITyaIII/II‘/‘I, B KOTOPBIX TIPOABJIACTCA

CKOpOCTh
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HAKJIOHHOMU IJTIOCKOCTH.

4. UccnemoBaHne 3aBHCHMOCTH TYTH OT
BPEMEHH IIPHU PAaBHOYCKOPCHHOM JBIDKCHHUH
0e3 HayaIbHOI CKOPOCTH.

5. Ilposepxa aunomesvl: ecau npu
PABHOYCKOPEHHOM 08UdCeHUU De3HAYATbHO
CKOpocmu  Hymu — OmMHOCAMCA KAk — psao
Heuémuulx yucer, mo
coomeemcmayoujue NPOMENCYMKU
8peMeHU 0OUHAKOBYI.

B3aumoneiicrBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3axkoH
Hetotona. Tperuii 3akoH HsrotoHa. [lpunyun
cynepno3uyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSL CKONbICEHUS, CULA MPeHUs NOKOA,
opyeue 8Udbl MPeHUsl.

Cuma TsKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. Y CKOpPEHHE CBOOOIHOTO IIaJCHUS.
Jeuoicenue naanem gokpye Coanya (MC).
Ilepsas kocmuueckasn ckopocme. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
MeEPO020 mena ¢ 3aKpeniéHHOU 0CbIOBPAUECHUSL.
MowmeHT cuibl. Llenmp msascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTH YCKOpPEHHS Tella OT MacChl

TeJla U ACHCTBYIOLIENH Ha HErO CHUJIBI.

2. Habmonenne  paBeHCTBa  CHII

B3aMMOJICHCTBUHU TEJI.
3. N3menenue Beca Telia IpH YCKOPEHHOM
JIBFDKCHHH.
®@poHTAaIbHBIE Ja00pATOPHBIE PA0OTHI
ONBITHI.

npu

1. HCCJ’ICHOB&HI/IC 3aBUCHUMOCTHU CHUJIbI TPCHUSA

CKOJILKEHHSI OT CHJIBl  HOPMaJbHOTO
JIaBJICHUSL.
2. Onpenenenne  kod(h¢uUUMEHTAa  TPEHHS
CKOJIBKCHHSI.

Habnronenue u 00CyKIEHHE COBMECTHO C IMEAAaroroM OIBITOB C JBMKCHHEM Tella MPU YMEHBIICHUH
BJIMAHUS IPYTHUX TE€J, IPETSTCTBYIOLUIUX ABUKEHUIO.

AHanu3 mo cxeMme IOocCJe pacCyXIEHUs C Negarorom Tekcra [anuies ¢ OomucaHWeM MBICIEHHOIO
9KCIICPUMEHTA, OOOCHOBBIBAIOIIETO 3aKOH HHEPIIMHU; BBIMOJHECHHE 3aJaHHi MO TEKCTY (CMBICIOBOEC
YTEHHUE).

OO6cyxaeHne moj pyKOBOJACTBOM IeAarora BO3MOXHOCTH BBITIOJHEHHs 3aKOHA WHEPIIMU B PA3IMYHBIX
CHUCTEMaxX OTCUETa.

Habnromenue u 00CyXIcHHE COBMECTHO C IIEIAarOoroM MEXaHHUYECKUX SBJICHUHM, MPOUCXOIAIIUX B
cucreMe orcuéra «Temnexka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM JIBI)KEHUH OTHOCHUTEIFHO KaOnHeTa
(huzuKw.

JlelicTBUS ¢ BEKTOpaMU CUJI: BBITTOJIHEHHUE 3aJaHUI 110 CJI0KEHUIO U BBIYMTAHUIO BEKTOPOB.
HaGnromenne 3a MpoBeACHHEM OMBITOB, IEMOHCTPUPYIOMIAX 3aBHCHMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHON K HEMY CHJIBI U MaccChl Tefa.

AHanu3 1 00BSICHEHHE C ONIOPOH Ha TEXHOJIIOTHYECKYIO KapTy IOl PYKOBOJCTBOM II€/Iarora sIBJICHUH C
KCII0JIb30BaHUEM BTOPOIo 3akoHa HproTOHA.

Pertenue THMOBBIX pacdyETHBIX 3a7ad B 1—2 JeWCTBUS ¢ ONOPOM Ha AJITOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TEAaroroM C HCIIOJIb30BaHMEM BTOPOTro 3akoHa Hbl0TOHa W mpaBuia
CJIO’KEHHUSI CUII.

OrnpeneneHne COBMECTHO C MEJATOTOM JKECTKOCTH MPYKUHBI.

AHanu3 CUTyalMii ¢ ONOPOM Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJCTBOM IEAarora, B KOTOPBIX
HaOIroMar0TCs ynpyrue neopMainm, i X 00bICHEHHE C HCIOJIh30BaHUEeM 3aKkoHa ['yka.

Pemenne TUMOBBIX pacy€THHIX 33a1ad B 1—2 NeHCTBHS C OMOpPOW Ha anrOpUTM, IMPEIABAPHTEIBHO
pa3o0paHHBIN COBMECTHO C TIEIaroroM C MCIIONb30BaHUEM 3aKoHa ['yka.

HccnenoBanue npu NOMOIIM MEAArora 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMaJIbHOTO
naBiieHus. CoBMECTHOE 00CYXKIECHUE PE3yIbTATOB UCCIICTOBAHMS.

OnpezencHue Mo KOHTPOJIEM TIeJIarora ¢ Ormopoi Ha KOHCIIEKT KO3 UIIMEHTA TPSHUS CKOJIBKCHHS.
N3mepeHue ¢ MOMOIIBIO NeAarora CUIbl TPEHUS MOKOSL.

Pemenne THIOBBIX pacdyéTHBIX 3a7a4 B 1—2 neicTBUS ¢ ONOPOH Ha alrOpUTM, MPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO C MEIaroroM C MCIIOIb30BaHUEM (DOPMYJIBI JJIsl CUITBI TPEHUST CKOJIBKEHHUS.
AHanm3 1o cxXeMe Iocie PacCyXACHUS MeAarora O ABIDKEHUHM Tel TOJBKO IOJ IEHCTBHEM CHIIBI
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3. Onpenernenne XECTKOCTH MPYKUHBL.

TSDKECTH — cBOOOIHOTO MaCHUS.
OOBsICHEHHE 1T0]] PYKOBOACTBOM IeJjarora He3aBUCHMOCTH YCKOPEHHs CBOOOHOTO MaJICHUS OT MacChl
Tena.

O1eHKa COBMECTHO C TI€Z[aroroM BEJIMYHHBI CHJIIBI TSATOTEHUSI, ISHCTBYIOIIEH MEXK/Ty IBYyMs TeJlaMH (1151
pa3HBIX Macc).

AHanu3 ¢ Omopod Ha IMOAKTUYECKUH Marepuai ABMKEHUs HEOECHBIX Tel MHOA JACHCTBUEM CHIIBI
TATOTECHUS (C MCIIOJIB30BAHUEM JOIIOJIHUTENBHBIX HCTOYHUKOB HH(OPMAIIHH).

Pemenne THIIOBBIX pacu€THBIX 3a7ad B 1—2 NEHCTBUA C ONMOPOI Ha alropuT™, NPEeABAPUTEIHLHO
pa3o0paHHbIA COBMECTHO C IEJaroroM C UCIOJIb30BaHUEM 3aKOHA BCEMHPHOTO TATOTCHUS U (OPMYIIBI
IUISL pacyéra CHIIBI TSDKESCTH.

Habnronenue u o0Cy>xaeHHe ¢ IOMOIIBIO [IeJ]arora OMbITOB [0 H3MEHEHHIO Beca Tejla IPU YCKOPCHHOM
JBUKCHUU.

AHaNu3 ¢ MOMOIIBIO TIEAarora yCJIOBUH BOSHHKHOBEHHUSI HEBECOMOCTH U MEPETPY3KH.

Pemenne THNOBBIX pacuéTHHIX 3agad B 1—2 NEHUCTBUS C ONMOPOH Ha AIrOPHUTM, NPEIBAPHTEIBHO
pa3o0paHHbI COBMECTHO C MEaroroM Ha OIpe/eICHNE Beca Tella B Pa3IMYHBIX YCIOBHAX.

AHanu3 ¢ omopoil Ha TEXHOJOTMYECKYI0 KapTy IHOJ PYKOBOJCTBOM Ie/larora Cui, JEHCTBYIOIINX Ha
TEJI0, OKOSIIeecs Ha Oope.

OrmpezenieHne ¢ MOMOIIBIO TIEAArora HEHTPA TSHKECTH Pa3IMYHBIX TEll.
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3aKOHBI
COXpaHeHHs
(10 v)

Wmnynee Ttena. Hsmenenue  umnynasca.
Hunynve cunvl. 3aKOH COXpaHEHHS HMITYJIBCA.
PeaktuBHOe aBmkenue (MC).

Mexanunueckas pabora 1 MouiHocTh. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
onepeuu u pabomul. lloTeHIMANbHAS YHEPTUA
TeNa, TOJHATOTO HAaJl TIOBEPXHOCTBHIO 3EMIIH.
Iomenyuanvnas 3Hepeus cxcamorl NPY*CUHBL.
Kuneruueckas JHEprusl. Teopema 0
KuHemuueckou JHepeuu. 3aKOH COXPaHEHUs
MEXAaHUYECKOM SHEPTUU.

Hemoncmpauyuu
1. Tlepenaua uMmmynbca IpU B3aUMOACHCTBHU

TeJl.

2. IlpeoOGpazoBanus
B3aUMOJICICTBUU Te.

3. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM
B3aUMOJEICTBUN.

4. CoxpaHCHHE MMITyJIbCa IPHU aOCOTFOTHO

YIPYTrOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHUYECKOH YHEPTHU MPHU
CBOOOTHOM TIaJICHHU.

7. CoxpaHeHHE MEXaHHICCKON SHEPTHH TPU
JIBHDKCHUH TeJa 101 IeHCTBUEM TIPYKUHBI.
@DponmansHsle nadbopamopHvle padbomel u

onvimol.

1. Omnpenenerue pabGOTHI CHUIIBI TPEHHSA IIPH
paBHOMEPHOM  [BIDKCHHH  Tela [0
TOPU30HTAFHON TTOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH
nogbéMe  Ipy3a € HCIOJIB30BaHHEM
HETIO/IBM)KHOTO U TTOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXPAHEHUS IHEPTUH.

SHEPIUU pu

o

HabGmonenne u o0CyXI€HHE C IOMOIIBIO MEarora OmbITOB, IEMOHCTPUPYIOIINX MEepeaady UMITyIbca
IpU B3aUMOJACHCTBUH TEJ, 3aKOH COXPAHEHHsI MMITyJIbca NPH aOCONOTHO YNPYTOM M HEYNPYroM
B3aUMOJIEUCTBHUH TEI.

HaGmonenue qeMOHCTpanuy mejarora CUTyaluid B OKpY)KaroIleil JKU3HH C MCIOJIb30BaHUEM 3aKOHa
COXPaHEHHS UMITYJbCA.

PacnozHaBaHue ¢ OmOpPOM Ha TEXHOJOIMYECKYIO KapTy IIOJ PYKOBOJACTBOM IENArora SBICHUS
PEaKTHBHOTO OBMKEHUS B npuposie u TexHuke (MC — OGumonorus).

IIpuMeHeHHE COBMECTHO C NENAroroM 3aKOHa COXPAaHEHHMA HMMITylbCa UL pacuéra pes3ylbTaToB
B3aUMOJEHCTBUS Ten (Ha TpUMepax HEYNpyroro B3aMMOJCHCTBHSA, YIPYToro IIEHTPAIbHOTO
B3aUMO-JICHCTBHSA IBYX OJMHAKOBBIX TEJ, OJHO U3 KOTOPHIX HEMOA-BIKHO).

Perienue THMOBBIX pacuéTHBIX 3a7ad B 2—3 JCUCTBHUsI C OMOPOIl HAa alrOPUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C II€JaroroM ¢ HCIIOJIb30BaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OmnpezeneHue ¢ OMOPOH Ha ITUAAKTUYECKUH MaTepuan paboThl CUJIBI YIPYrOCTH NPH MOABEME Ipys3a
C HCIIOJIb30BaHNEM HETIOJIBUKHOTO U MOJBI)KHOTO OJIOKOB.

W3MmepeHue cOBMECTHO C NI€JaroroM MOIHOCTH.

H3mepeHune ¢ HOMOIIBIO [e1arora MoTeHIUaIbHOM SHEPTUH YIIPYTo 1e(OPMUPOBAHHOMN NPYKHHBI.
W3MepeHne cOBMECTHO C MEAArOroM KHHETUYECKOW S3HEPTUH TeNa M0 ATHHE TOPMO3HOIO My TH.
HaGmonenue 3a SKCTIepUMEHTAIbHBIM CPAaBHEHHEM HM3MEHEHHS MOTCHIIMAIbHONW M KHHETHIECKOW
SHEPIUi Tena NpHU JBMKEHUH 110 HAKIIOHHON MIIOCKOCTH.

HaGmonenue 3a 5KCHEPUMEHTAIBLHON MPOBEPKON 3aKOHA COXPAHEHHS MEXAHHWYECKOH SHEpruu IpHu
CBOOO/IHOM TTaICHUH.

IIpuMmeHeHHe Ha HayaJbHOM YPOBHE, C OIOPOM Ha JUAAKTUYECKUM MaTepuall 3aKOHA COXPaHEHUs
MEXaHUYECKOH dHEPTUHU AJIs pacuéra MOTEHIUAIBHON U KUHETUYECKOM SHEPrull Tena.

Pertenue THMOBBIX pacu€THBIX 3amady B 1—2 AEWCTBHUS C OMOPOIl HA ajJrOPUTM, MPEIBAPUTEIIHHO
pa300paHHbIi COBMECTHO C I1€/1aroroM ¢ UCTOJIb30BaHUEM 3aKOHA COXPAHEHHUSI MEXaHUUECKOM SHEPTHH.

Paznen 9. Mexanuyeckue Kojnebanus u BoJHbI (15 9)
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Mexannveckue
KoJiedanus (7 4)

Konebarenbnoe  nmBwkeHue.  OCHOBHBIC
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, 4acTOTa,
aMIIUTyAa. Mamemamuueckuil U APYHCUHHDBLU

masmuuku.  Ilpespawjenue  sHepeuu  npu

Ko1IeOaMeNbHOM OBUNCEHUIL.

3aryxatomme KoyeOaHUS. BBIHYXICHHBIC

KoyieOanus. Pe3onanc.

Jemoncmpayuu?

1. HaGmronenue KoneOaHmii  Tex oI
JNEACTBHEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha NPYXKHUHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomol u

onvimbul.

1. Onpenenenue  4yacToThl W IEepuUoja
KoJieOaHUH MAaTEeMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acTOTBl M NepHOAa
KoneOaHWi MPY)KHHHOTO MAasTHUKA (MId
BJIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBUCHMOCTH  HepHOnA
KoJIeOaHWH 1OJIBEIIIEHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. UccnenoBaHne  3aBHCHUMOCTH  II€pHOAA
KoJieOaHWH TpPYKMHHOTO MAasTHUKA OT

MacChl rpy3a (mm SJIEKTPOHHAS
JIEMOHCTPAIIHST).
5. TIpoBepka HE3aBHCUMOCTH nepuoa

KoneOaHnil rpy3a, NOABEIIEHHOTO K HHTH,
OT Macchl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

nepuoja KoJieOaHui HIpPY>KUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH
TIPY>KHHBL.

7. U3mepenne YCKOpEHUs cBOOOJHOTO
MaIcHUs (nn JJIEKTPOHHAS
JEMOHCTpaLHs).

HaOnronenue koseOaHuii mon NEHCTBUEM CHII TSDKECTH M YNPYTOCTH M OOHApY>KEHHE MPU MOMOIIU
meiarora noJJ00HbBIX KOJICOaHUI B OKPYKAIOIIEM MUpE.

AHasm3 COBMECTHO C IeIaroroM Kojie0aHuii rpy3a Ha HUTH 1 Ha npyskune. OnpeeneHne o alropuTMy
9acTOTHI KOJICOAHUH MaTEMAaTUIECKOTO U MPYKUHHOTO MasiTHUKOB.

HaGmioienue u 00bsCHEHUE C MOMOIIBIO TIe[arora sIBICHUS] pe30HAHCA.

HccnenoBanue ¢ Omopod Ha ajiropuTM, NpPEABAPUTEIBHO Pa300paHHBIH COBMECTHO C IEIaroroM,
3aBHCUMOCTH TIepUO/ia KOJeOaHUH MOABCIICHHOTO K HUTH I'py3a OT JJTNHBI HUTH.

[TpoBepka ¢ Onopoii Ha TEXHOJIOTUYECKYIO KapTy MO PYKOBOACTBOM II€Iarora He3aBUCHMOCTH IepHo/ia
KonebaHui rpy3a, MOBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

HaOnromenue u o0CykIeHHE IO PYKOBOACTBOM TI€Iarora OMbBITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTb
Mepro/ia KoneOaHuid MPYKUHHOTO MAsITHHUKA OT MAacChl TPy3a U KECTKOCTH MPYIKHHBL.

[MpumeHeHue ¢ TIOMOIIBIO MEarora MaTeMaTUYeCKOro U NPYKHUHHOTO MasTHUKOB B KAUeCTBE MOJIEICH
JUTSL OTIMCAHUS KOJIEOAHU B OKPYKAIOIEM MHpE.

PeriieHre THMOBBIX PacuETHBIX 3afad B 1—2 AeHCTBUS C OMOPOM Ha alNrOpUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C IEar0roM, CBS3aHHBIX C BBIYHCICHHEM UITH OLCHKOH 4acTOThl (epHo/a)
KoneOaHui
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Mexannveckue
BOJIHBI. 3BYK
81)

Mexanuueckue BOJIHBI. CgoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvroie u
nonepeutvie 80IHbL. [{IUHA B0IHLL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 80HbI 8
meépoom meine, celicmuueckue oanvl (MC).

3ByK. [pomxocme 36yka u vlcoma MOHA.
Ompaoicenue 38yxka. Ungpaszeyx u yiompassyx.

Jemoncmpayuu?

1. PacmpocrpaHenue
MOTIEPEYHBIX BOJIH.

2. HabGmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOAOJBbHBIX u

OOHapy»XeHHUE U aHaJIU3 C IOMOIIBIO NIeJarora BOJIHOBBIX SBJICHUI B OKPY’KaroleM MHpE.
HaGumiozieHue COBMECTHO C TEAaroroM pachpOCTPaHEHUs! MPOJONbHBIX M IOMEPeYHbIX BOJH (Ha
MOJIETIN) U OOHapy’KEHNE aHAJIOTMYHBIX BUIOB BOJIH B MIPUPOJIE (3BYK, BOJSIHBIC BOJIHBI).

Beruncinenue B 1—2 neiicTBUS ¢ ONOPOH Ha alnropuTM, TMPeIBapUTENBEHO pa300paHHBI COBMECTHO C
TMeIaroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpoCTpaHEeHUs! 3BYKOBBIX BOJIH.

Habmiofienue 3a 3KCHEPUMEHTANBHBIM OMPEACICHHEM TI'PAHUII YACTOThI CIIBIIIMMBIX 3BYKOBBIX
KosiebaHuil.

HaGumoenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCJIE C HCIIOJIb30BAHIEM MY3bIKAIBHBIX
UHCTPYMEHTOB).

HaGmonenue 1 00bsCHEHUE C TOMOIIIBIO M1e/1arora siBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

YreHne COBMECTHO C MEAAaroroM OPUIHMHAIBHOTO TEKCTa, MOCBALIEHHOTO UCIIOIb30BAaHHIO 3BYKa (MU
YIBTPa3ByKa) B TEXHHUKE (IXOJIIOKALMSI, YIBTPA3ByK B MEUIIUHE U JIP.); BBIMOIHEHHE 3aJaHUM 10 TEKCTY
(CMBICTIOBOE YTEHUE)

Pazgen 10. DjieKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHBIE BOJTHBI (8 4)

DJIeKTPOMATHUT
Hoe 1oJie

M 3JIEKTPOMATHH
THBI€ BOJIHBI
81)

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
neKmpomacHumnelx ~ 601H.  Hcnonv3osarnue

DNEKMPOMACHUMHbBIX 60JIH 0J151 COMOBOIL CEA3U.

OneKTpoMarHuTHas pupoa CBeTa.
CxopocTb cBeTa. BomHOBEIE CBOWCTBA CBETA.
Jemoncmpayuu?

1. CpoiicTBa 3J€KTPOMAarHUTHBIX BOJTH.
2. BonHoBEIE CBOMCTBA CBETA.
Dponmanshovle nadopamopHsle padomol u
onvimol.
1. 3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJIH C IOMOII[BI0 MOOHJIBHOTO TeedoHa.

[TocTpoeHHe MPOCTHIX PACCYKICHUH HA OCHOBE TMOATOTOBJICHHBIX BBIPAKCHUN, OOOCHOBBIBAIOIIIX
B3aUMOCBSI3b 3JIEKTPUUECKOIO U MAarHUTHOTO MOJIEH.

Habnromenue 3a SKCIEpUMEHTAIBHBIM U3yYCHHEM CBOWCTB 3JEKTPOMATHUTHBIX BOJH (B TOM YHCIE C
MTOMOIIIEI0 MOOMIIBHOTO TeledoHa).

AHanu3 ¢ NOMOUIBIO Melarora peHTT€HOBCKUX CHUMKOB Y€JIOBEUECKOI'0 OpraHu3Ma.

AHanu3 COBMECTHO C MEeIaroroM TEKCTOB, OMMCHIBAIOLIUX MPOSBICHUS SJEKTPOMArHUTHOTO U3ITY4EeHHUS
B IIPUPOJIC: )KUBBIE OPTaHU3MBI, U3ITYICHU HEOCCHBIX TN (CMBICIIOBOE UYTCHHUE).

Pacnio3snaBanue 1 aHanIM3 pa3aU4HbIX NPUMEHEHUHN 3JIEKTPOMATHUTHBIX BOJH B TEXHUKE C OMOPOW Ha
TEXHOJIOTHYECKYIO KapTy 10/l pyKOBOACTBOM IieAarora.

Perrtenne THMOBBIX Pacdy€THBIX 3a7ad B 1—2 JEWCTBUS C ONOPOM Ha AJTOPHUTM, HPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C MEAAaroroM ¢ UCIOJIb30BaHHEeM (POPMYIT I CKOPOCTH DJIEKTPOMArHUTHBIX
BOJIH, IJIMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3znen 11. CeeroBbie siBaenust (15 4)
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3aKkoHbI
pacnpocTpaHeHH
st ceera (6 )

JlyueBasg mopmenp cBera. MICTOUHUKM cBeTa.
Ipsamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynor. OTpakeHHE CBETA.
IInockoe 3epkano. 3axon ompasicenus ceéema.
IIpenomnenue cBeta. 3aKOH MPEIOMICHUS
cBeta. [lonHoe sHympennee ompasiceHue cema.
Hcnonvsosanue nonnoco 8HympeHnHe2o
OMpasicerus: 8 ONMUYECKUX C8eMOBOOUX.

Hemoncmpayuu?®

1. [IpsiMonmHEHHOE PacIpOCTpaHEHUE CBETA.

2. OTpaxxeHHE CBeTa.

3. ITonyueHre nU300pakeHHUI B IJIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4. TlpenomiieHue CBETA.

5. Onrryeckuit CBETOBO/I.

Dponmansusle nadopamopHsle padbomol u

Onvlmel.

1. UccnenoBanue 3aBUCUMOCTH yria
OTpaXEHUsI CBETOBOI'O Jydya OT yIya
TaJICHHSL.

2. 3ydyeHne XapaKTepUCTHK H300paKeHHS
IpeaMeTa B IIOCKOM 3epKalie.

3. Uccnenosanne 3aBUCHMOCTH yria
MIPEJIOMJICHUSI CBETOBOTO JIyda OT yIJjia
MaJICHUS HA TPAHUIEC «BO3IYX—CTECKIION.

Habnromenue OIBITOB, JEMOHCTPUPYIOMIUX SIBICHHE MPSIMOJIMHEHHOTO PpACIpOCTPAaHEHHs CBeTa
(BO3HHKHOBEHHE TEHH U TIOJIYTCHN), M UX HHTEPIIPETAIIS C HCIIOIH30BAHUEM MTOHATHUS CBETOBOTO JTy4a.
OOBsACHEHHE U MOJICTHPOBAHNE TIOCIE PACCYKACHUS C IEJaroroM I0 CXeME COJHEYHOI'O W JIYHHOTO
3aTMEHUMN.

UccnenoBanue ¢ onopoi Ha TEXHOJIOTMUYECKYIO KapTy MOJ pyKOBOJCTBOM II€arora 3aBUCUMOCTH yTIjia
OTpaXKEHUsI CBETOBOTO JIyda OT yIjla MaJeHusl.

WzydenHne ¢ moMoImbo nearora CBOMCTB H300pakeHMs B INTOCKOM 3epKaJe.

HaOnroenue 1 00bSICHEHHE COBMECTHO C MEaroroM OIBITOB IO MOJTYYCHUIO H300paKCHUI B BOTHYTOM
1 BBIMYKJIOM 3¢pkajax. HaOmroneHue u 00bsCHEHHE MOCIIE PACCYKACHUS C MEAaroroM 1Mo CXEMe OIBITOB
[0 MPEJIOMJICHUIO CBETA HA TPaHMIIE PAa3IUYHBIX CPEJd, B TOM YHCIIE ONBITOB C MOJHBIM BHYTPEHHUM
OTPaKEHHUEM.

UccnenoBanne mnoj pyKOBOACTBOM I€Aarora 3aBUCUMOCTU yIJla TNPEJIOMIIEHHS OT YyIJla MajgeHHs
CBETOBOTO JIyya Ha IPaHMLE «BO3LYyX—CTEKIION.

Pacnio3snaBaHue ¢ MOMOILBIO Menarora SBJICHUM OTPAKEHMSI U MPEJIOMJIEHUS CBETAa B MOBCEIHEBHOU
JKU3HU. AHaIU3 1 00BSICHEHHE COBMECTHO C IIEaroroM SBICHUS ONTHICCKOTO MHUPaKa.

Perienue THMOBBIX pacuéTHBIX 3ahad B 1—2 AEUCTBHUsI C OMOPOIl HAa aITOPUTM, IPEABAPUTEIHHO
pa300paHHBII COBMECTHO C ITEAarOrOM C UCIIONBE30BaHIEM 3aKOHOB OTPaKCHHUS M MPEJIOMIICHHUS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsi (6 1)

Jlunza. Xon nyuedr B smH3e. Onmuueckas

cucmema  omoannapama, MuKpockona — u
meneckona (MC). [naz kax onmuueckas
cucmema. bnuzopyxocmo u danvnozoprocme.
Jtemoncmpayuu?®

1. Xon mydeii B cobupatoleit JuH3e.

2. Xon Jry4eii B paccenBarolei JINH3E.

3. [Nonmyyenne n300paKeHUI ¢ OMOIIBIO
JIVH3.

4. TTpuHDUT JIEWCTBUS
MHUKPOCKOIIa 1 TEJIECKOTIa.

5. Mozens riasa.

Dponmansuvie nadbopamopusie pabomsl u

(hoToanmapara,

[ToydeHre 1oy KOHTPOJIEM TeIarora N300paXKeHUH ¢ TOMOIIIBIO COOMPAIOIIEH U pacCceuBaloIIeH TUH3.
OmnpeneneHue ¢ OMOpoii Ha aJITOPUTM Pa3pabOTaHHOTO COBMECTHO C IeIaroroM (hoKyCcHOTo pacCTOSHUS
Y ONTHYECKOM CHITBI COOMPAIOILEil JIMH3BI.

AHamm3 COBMECTHO C IIEAaroroM yCTPOMCTBA U MPUHIIAIIA EHCTBUS HEKOTOPBIX ONTHISCKUX PUOOPOB:
(oToanmapara, Mmukpockorna, reneckona (MC — Guosiorus, acTpOHOMHUS).

AHanu3 ¢ OMopoi Ha TEXHOJOTHYECKYIO KapTy MO PYKOBOJCTBOM Ie€arora sBJICHUH OJU30PYKOCTH H
JTAJTbHO30PKOCTH, pUHIHIA AeHCcTBIS 09k0oB (MC — Onomorus).
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onvimel.
1. [Tonyyenue u300paKeHUH C TMOMOIIBIO
coOUparoIIe JIUH3BL.
2. Onpenencuue (OKYCHOTO PACCTOSHHS U
OTITUYECKOW CHITBI COOMpAIOIIeH TNH3HI (MIH
JJIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 v)

Pasnooicenue 6enozo ceema 6 cnexmp. Onvimul
Hviomona. Cnooicenue cnekmpaibHuix yeemos.
Hucnepcus ceema.

Hemoncmpayuu?®

1. PaznoskeHue 6enoro cBera B CIEKTP.

2. [Tonyyenune Genoro cBeTa Npy CI0KEHUN

CBETa Pa3HbIX LBETOB.
dponmansusle nadbopamophvie padomeol u
onvimel.
1. OnbITEl MO pas3NioKeHHI0 OENoro CBeTa B
CIICKTP.

2. OnbITHL IO BOCHIPHATHIO 1IBETa IPEIMETOB
Opy WX HAOMIOAEHHH 4Yepe3 IBETOBBIC
(UITBTPEL

Habnronenue coBMECTHO € IEJaroroM Io pa3iokKeHUI0 0e10ro cBeTa B CHEKTP.

HabGmonenue n o0bsicHeHNE Ha 6a30BOM YPOBHE I10]] pPYKOBOACTBOM II€AArora OMBITOB 0 MOIYYCHHIO
0eJIoro CBEeTa MPH CIIOKEHUH CBETa Pa3HbBIX L[BETOB.

[TpoBenenue U 00BICHEHUE O] PYKOBOJCTBOM II€JJarora OMbITOB 110 BOCHPHUSTHIO IIBETAa NPEIMETOB
NP UX HaOJIIOIGHUH Yepe3 [IBETOBbIE (DHILTPHI (LIBETHBIE OUKH).

Pa3nen 12. KsanrtoBblie siBieHus (17 1)

Hcnyckanue

H TNOIJIOIeHue
cBeTa aToOMOM
CR))

Onvimor Pezepgpopoa v manetapHasi MOJICITb
aroma. Monens aroma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmul.
Jlunetivamole cnekmpboi.

OO6cyxIeHue ¢ TOMOIIBIO Tieiarora ey onsIToB Pesepdopaa mo uccnenoBaHuio aTOMOB, BBIIBIDKEHUE
THIIOTE3 O BO3MOXKHBIX PE3Y/IbTAaTaX OIMBITOB B 3aBUCHMOCTH OT IPEAINOJAracMoro CTPOCHHUS aTOMOB,
(hopmynupoBaHue BEIBOJOB U3 PE3YIILTATOB OIBITOB.

OOcyXIeHHEe ¢ OMOpOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM I€Aarora MpOTHBOPEUHI
TUIAaHETAPHOM MOJIEITH aTOMa U OCHOBAHMUI [UIsl TUIIOTE3bl bopa 0 CTaloHaApHBIX OpOUTAX JIEKTPOHOB.
HaOnrogeHne cOBMECTHO C IMEAAroroM CIUIONIHBIX M JIMHEHYATBHIX CHEKTPOB HM3TYUYCHHS PAa3TUYHBIX
BerecTB. OOBSCHEHHE C OTIOPOI HA MTUIAKTUICCKUN MaTepUal JINHEHUATHIX CIICKTPOB U3ITYYCHUS.

Crpoenue
aTOMHOTIO s1/Ipa

(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
usnyuenus.  CTpoeHME  aTOMHOTO  sJpa.
Hyxknounas mooens amomnozo aopa. Mzomonbi.
Paouoaxmuenvie npespawyenus. Iepuoo
noaypacnada amomHwix sioep.

Jemoncmpayuu

1. CexTps! U3IIy4eHHs U IOTIIOICHUS.

OOcyxIeHnEe COBMECTHO C IIEJaroroM BO3MOXKHBIX THIIOTE3 O MOAENAX CTPOCHHUS A7pa.

Onpeznenenue no cxeMme ¢ UCHOIb30BaHUEM METOAMYECKOrO MaTepuana Moj PyKOBOACTBOM I€Aarora
coCTaBa AACP MO 3aJJaHHBIM MACCOBBIM M 3apsAI0BbBIM YHCJIaM H 110 IOJIOXCHHUIO B nepno;mqecxoﬁ
cucreme 31eMeHTOB (MC — xumus).

AHanmu3 ¢ OIopoy Ha TEXHOJIIOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM Ielarora M3MEHEHHUS COCTaBa spa
| €70 TOJIOKEHAS B TIEPHOANYECKO cHeTeMe TIpH -pafnoakTuBHOCTH (MC — Xumus).
HccrenoBanmie ¢ MOMOIIBK Mearora TpeKkos [1-4acTHIL 0 FOTOBBIM (oTorpadusM.
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2. CreKTpsl pa3IHIHBIX Ta30B.

3. Crextp Bomopoa.

4. HaGmoieHne TpekoB B kamepe BruibcoHa.

Dponmansvuvie nabopamopuvie padonvt u
onvplmul.

1. Habniodenue cniowinvix u JuHeUuamvix

CHEKMPOS U3NLY4EHUSL.
2. UccnenoBanue TPEeKOB: U3MEPEHUE DHEPTHU

HaGmonenue 3a nemMoHcTpamueil paboThl U3MEPEHUs PaJHallioHHOro ()OHa C MOMOILIBIO J03UMETpa,
OIIEHKA €r0 HHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEAaroroM OMOJOTHYECKMX HW3MEHEHHH, MPOHMCXOMAIINX IOJ JeHCTBHEM
panroakTuBHBIX u3inydeHuit (MC — Guosorus).

HaGmonenue neMoHCTpanuu 00 UCIOJBb30BaHHWE PAJMOAKTHBHBIX M3TydeHHd B meauuuae (MC —
Ouomorus).

4acTUIl MO TOPMO3HOMY MyTH (IO
¢dororpadusm) (nnu JIEKTPOHHAsS
JIEMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3akoHBl CcOXpaHeHHs | PelneHue TUMOBBIX PAacuyETHBIX 3a7ad B 1—2 AEHCTBUS C OMOPOM Ha alrOpUTM, MPEABAPUTEIHLHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix a0ep. Ceaze maccvl U dHeEpIUlU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

Snepnas SHEpPreTHKa. Heticmeus
PAOUOAKMUGHBIX — UBIYUEHUl  HA  JICUBble
opeanusmol (MC).

Jemoncmpayuu
1. Pabota cuéTurKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpammss  u3iydeHHs  TPUPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
@ponmansnvie n1abopamopHsie padomol u
onvimel.
1. smepenne paamoakTHBHOTO (oHa (WU
JNIEKTPOHHAS IEMOHCTPALIHS).

pa300paHHbI COBMECTHO C MEaroroM ¢ UCIOJIb30BaHUEM 3aKOHOB COXPAHEHHS MACCOBBIX U 3aPsIIOBBIX
YKCeNT Ha ONPEACICHUC PE3YJIbTAaTOB SIICPHBIX PEaKIUil; aHATU3 BO3MOXKHOCTH WJIA HEBO3MOXHOCTH
SIZIEPHOM peaKuu.

OreHKa ¢ TIOMOIIBIO ITEAarora YHEPTHHU CBSI3M SIEp C HCIOIB30BaHuEM (POpMYITBI DUHIITEHHA.
OO0cyXIeHre COBMECTHO C TENaroroM IEPCIEKTHB HCIIONB30BAHMS YIIPABIIEMOTO TEPMOSICPHOTO
CHHTE3A.

OO0CyKIeHHUE COBMECTHO C MEAaroroM MpeuMYIIECTB M SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX C SACPHON
snepretukoit (MC — sKonorus).

IMoBTOpUTEILHO-0000 AN MOXYTb (9 4)

CucreMaTu3anus
1 000011IeHIE
PEJIMETHOTO
COJIePXKAHUS

U OIIBITA
JIEATEILHOCTH,
pHOOpe-TEHHOTO

O0oOmieHne  colepKaHUsT — KaXKAOTO W3
OCHOBHBIX pasenos Kypca ¢buzuku:
MEXaHUYECKUe, TEIUIOBbIE, dJIEKTPOMATHUTHBIE,
KBAHTOBBIC SIBJICHUSL.

Hay4HbIii MeTOJ1 TO3HAHHUS U €70 Pean3aIus B
q)HSH‘IeCKI/IX HUCCIICAOBAHUAX.

CBs13b (DU3UKK U COBPEMEHHBIX TEXHOJOTHHA B

BrInonHeHue ¢ MOMOIIBIO earora y4eOHBIX 3aJaHui, TPEOYIONINX TEMOHCTPAIH KOMIIETCHTHOCTEH,
XapaKTepU3YIOLUIMX €CTECTBEHHOHAYUYHYI0 TI'PAMOTHOCTh: MNPUMEHEHHs] MOJYyYEHHBIX 3HAaHUW JUIs
HAYYHOTO OOBSACHCHHS (DU3MYCCKHX SBICHUI B OKPYXKAIOIICH NMPUPOJIE U TOBCCIHCBHOW KH3HH, a
TaKXKE BBIIBICHUS (PU3UYCCKUX OCHOB pPsAJa COBPEMEHHBIX TEXHOJOTHIA; MPUMEHEHHS OCBOCHHBIX
JKCIICPUMCHTAIBHBIX YMEHUH sl HCCICNOBaHUS (DU3UYCCKUX SIBIICHH, B TOM YHUCIE JJIS TIPOBEPKU
THUIIOTE3 U BBISIBIICHUA BaKOHOMepHOCTeﬁ.

PemieHre THIOBBIX PAacYETHBIX 3amad B 1—2 NCHCTBUSA C OMOPOH HAa alrOPUTM, MPEIBAPHTEIBHO
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NP U3yYCHUH obnactu nepenayn HHPOPMAIUY, SJHEPTeTHKE, pa3o0paHHBIIl COBMECTHO C MEJaroroM, B TOM YUCJIE MPEAIOIaraloyuX UCIOIb30BaHue (pU3NIEeCKOn
BCETO Kypca TpaHcIopTe MOJIETI ¥ OCHOBAHHBIX Ha COJIEPKAHUH PA3IMYHBIX PAa3JeNoB Kypca pHU3MKH.
liN7637078

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Gusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «M31aTenbeTBO «IK3aMeH»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkiimonepHoe o011ecTBO
«3narensctBo «IIpocBemienue»

» ®dusuka, 9 knacc/ [epoimkun A.B., ['yrauk E.M., O611ecTBO ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «[IPODAY; AKiioHepHOE
obmectBo «M3natenbetBo «IIpocBenienner
METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

7 KUIIACC

1.PaGouast nporpamma.

2. [IporpamMbl 0CHOBHOTO 00111eT0 00pa3oBanus. ®usuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M.
['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBUM C BEIOpAHHBIM
Y4EOHUKOM

4. Ilepoimikun A.B. ®uzuka. 7 kinacc. YueOHUK 1151 00111e00pa3zoBaTebHbIX yupexaenuit . M.:Jlpoda. 2011

5. Jlykammk B.U. COoopHUK BOmpocoB u 3anay no ¢pusuke. 7-9 k. — M.: [Ipocsemienue, 2010. —192c.

8 KUIIACC

1. PaGouast mporpamma. @usuka. 7 — 9xiacchl: yueOHO-MeToau4Ieckoro nocodus /coct. TuxonoaE.H. — 2-e uzn.,ctepeorur. —
M.: Ipoa,2013. — 398,(2)

2. [Iporpammbl 0cHOBHOTO 00111eT0 00pa3oBanus. ®usuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuu, E.M.
['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepru&xo. — M.: BAKO, 2014, B cooTBeTCTBUM C BEIOPAHHBIM



y4eOHHKOM

4. Tlepobiikun A.B. ®usuka. 7 kiacc. YueOHUK a1 00111e00pa3oBaTenbHbIX yupexxaenuit . M.:/Ipoda. 2011

5. Jlykammk B.U. COoopHUK BOmpocoB u 3ajay no ¢pusuke. 7-9 kii. — M.: [Ipocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlaboparopusie padotsl. Kontponbshbie 3ananus. —Capatos:Jluteii, 2014.

8. «KonTponbpHO-u3Meputensusie Marepuainsl. @usuka. 7 kiacc/Coct. H.U. 3opun. — 2-e uza.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meroaudeckoe nocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimikun @usuka-8ki 2017 M. Ipoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeNIbHbIE U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. Jlpoda

13.B.B. lllaxmaTora ,O.P. [lledep Auarnoctuueckue padbotsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. I1o3oiickuii Coopuark Bonpocos u 3agau 2015 M. [Ipoda

9 KUIIACC

1. PaGouast mporpamma. @uzuka. 7 — 9kiiacchl: yueOHO-MeToauueckoro nocobus /coct. TuxonosaE.H. — 2-e uzn.,crepeorur. —
M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl 0ocHOBHOTO 00111eT0 00pa3oBanus. dusuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M.
['yTHHK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHH ¢ BRIOpaHHBIM
Y4EOHUKOM

4. Ilepoimikun A.B. ®uszuka. 7 kinacc. YueOHUK 1151 00111e00pa3zoBaTebHbIX yupexaenuii . M.:Jlpoda. 2011

5. Jlykamuk B.M. CoopHuK BOmpocoB U 3aaa4 no ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE padboThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.
7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padotel. KonTposbhsie 3aganus. —Capatos:Jluneit, 2014.

8. «KontponbHo-u3mMepurenbubie Mmatepuainsl. Gusuka. 7 knace/Coct. H.U. 3opun. — 2-e u3zn.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yueoOHo-meroaudeckoe rnocooue/ A.E. Mapon.- M.: Jlpoda, 2011.- 123c.:
KonTponbHble 1 camocTosATe IbHBIE paboThl 0 ¢usuke. 9 kinace: k yueOHuky A.B. Ileppinkuna, E.M. I'ythuk «®Pusnka 9 xinace»
/ O.M. I'pomrieBa. — M.: U3naTenscTBo «DK3amen», 2014.

Tects! no ¢puzuke. 9 knace: k yueOnuky A.B. Ileppimikuna, E.M. I'yrauk «®Puznka

9 kmacey» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3aMeny, 2010.



dusuka. 9 knace. TeMaTnueckre TeCToBbIC 3aAaHus s moarotoBku k ['MA. / aBT.- coct.: M.B. boiinenko, O.H. MupoikuHa.
— Spocnasnb: OO0 «Akagemus pazsutus», 2014.
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET

https://uchi.ru/

https://education.yandex.ru/

https://edu.lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/
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