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PaGouas mporpamma mo ydeOHOMYy npeameTry «Duznka» (0a30BBI ypOBEHB)
(mpenmetHas obnacte «EcTecTBEeHHO-HayYHbIE IPEAMETHI») (J1aiee COOTBETCTBEHHO —
nporpaMma 1o Qusuke, (pU3MKa) BKIIOYAET MOSICHUTENBbHYIO 3aIUCKY, COAEpP)KaHUE
oOyueHus, IUIAaHUpPyEMbIE pe3yJabTaTbl OCBOCHHMSI MPOTpaMMBI MO  (U3HMKeE,
TEMaTHUYECKOE MJIAaHUPOBAaHUE.

[TOACHUTEJIbHAA 3AIINCKA

PaGouas mporpamma o ¢pusuke 115t 00yJaromuxcs ¢ 3a1eP>KKOM MICUXUIECKOTO
paszButus (naynee — 311P) Ha ypoBHE OCHOBHOTO 0OIIEr0 00pa30BaHMs MOJATOTOBICHA
Ha ocHoBe enepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTENILHOTO CTaHAapTa
ocHOBHOTO 0011ero oopazosanus (IIpukaz Munnpocsemienus Poccun ot 31.05.2021
r. Ne 287) (manee — ®I'OC O0OO0), denepanbHO ananTUPOBAaHHONW 00Pa30BaTEIbHOM
IPOrpaMMbl OCHOBHOI'O OOIIEro o0pa3zoBaHus A 00Y4aroNIUXCsl ¢ OrPAHUYEHHBIMU
BO3MOKHOCTSIMH 3710poBbs (IIpukaz Munnpocsemenus Poccun ot 24 Hosiops 2022 1.
Ne 1025), ®enepanbHoii pabodeil mporpaMMbl OCHOBHOTO 0OIIIEro 00Opa3oBaHUs 10
yaeoHOMy mpeamery «Dwusuka» (0a30BbI ypoBeHb), KoHIlemmmu mpenoaBaHus
yuebHoro mnpenmera «Dusmka» B o00pa3zoBaTelbHBIX oOpraHuzanusx Poccuiickoi
®enepauny, peanu3yOIIMX OCHOBHBIE — 001€00pa30BaTEeNIbHBIE  MPOrPaMMBI,
denepanbHOl paboyelt mporpaMMbl BOCHHUTAHUS, C YYETOM PACHPEEIICHHBIX 10
KJlaccaM TIpOBEpsAEMbIX TpeOoBaHUM K pe3ynbTaram ocBoeHus DenepaibHON
aJIanTUPOBAHHOM 00pa30BaTENHLHOI MTPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus st
00yJaronIMXcs ¢ 3aACPKKOHN MCUXUIECKOTO Pa3BUTHSL.

Oo0mas xapakrepucTuka yueOHOro npeamera « @usuka»

VYueOubii  npeamer «®Duszukay  SBISETCA  CUCTEMOOOpa3yOIIUM IS
€CTECTBEHHOHAYYHBIX TPEIMETOB, MOCKOJIbKY (DHU3UYECKUe 3aKOHBI MHPO3TAHUS
ABIIIIOTCSL OCHOBOM  COJlepaHUsl KYpCOB XHUMHH, Ouonoruu, reorpadpuud u
acTpoHOMHH. DU3MKA BOOPYKAET OOYUYAIOIMUXCA HAYYHBIM METOJOM ITO3HAHWS,
MTO3BOJISIFOIITUM TOJTy9aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[Ipenmer MakcUMalIbHO HAINpaBJieH Ha POPMUPOBAHUE UHTEPECA K PUPOTHOM Y
U COIMAIbHOMY MHpPY, COBEPIICHCTBOBAHUE I[103HABATEILHOU JEATEILHOCTU
oOyuaromuxcs ¢ 3[1P 3a cuer oBnaieHUss MBICIUTEIBLHBIMU ONEPAIUSIMU CPABHEHUS,
0000111eHus, pa3BUTHE CITIOCOOHOCTH apryMEHTUPOBATh CBOE MHEHUE, (HOPMUPOBAHUE
BO3MO)XHOCTEW COBMECTHOM AESITEIILHOCTH.

N3ydyenne ¢Gus3ukd crnocoOCTByeT pas3BuTui0O y oOywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHUS, (YHKIHMOHAIHHOW TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHYECKU aHAJIU3UPOBATH WHQPOPMAIIMIO, MPEACTABICHHYIO B
pa3nuuHbIX popMax. 3HAYUMOCTh MPeAMETA I PA3BUTHSI KU3HEHHON KOMIIETEHIIUN
00Yy4JaroIuXcs 3aKI0YAETCS] B YCBOCHUHM OCHOBBI (PU3UYECKUX 3HAHUH, HEOOXOAMMBIX
JUIS TIOBCEJTHEBHOM JKM3HU, HABBIKOB 370pPOBOI0 M O€30MACHOTO Jisi 4ejoBeKa U
OKpY>KaroIel ero cpeabl oopasa Ku3HH; GOPMUPOBAHUH IKOJIOTHUECKOU KYIbTYPHI.
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[Tporpamma otpakaer conepkanue oOydeHus npeamery «Dusnka» ¢ yueTom
0co0bIX 00pa3oBaTeNbHbIX oTpeOHOoCcTeN oOyuatonuxcs ¢ 3[1P. OBnanenue qaHHBIM
y4€OHBIM MPEAMETOM MPEICTABIISET OMPEACIICHHYIO TPYAHOCTD I 00YyYarOIIHUXCS C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICTUTEIBHOMN IEATEIbHOCTH, IEPUOJUYECKUMHU
KOJICOaHUSIMU BHHMAaHMsI, MalbIM OOBEMOM IaMATH, HEJOCTaTOYHOCTHIO OOLIETro
3araca 3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM MHTEPECOM U HU3KUM YPOBHEM
pPEYEBOr0 pa3BUTHS.

Jlns mpeonmoneHusi TPYAHOCTEH B H3ydyeHUH y4deOHOro mpeamera «Dusmkay
HeoOXoauMMa  ajanTaiuss o0beMa M XapakTepa ydyeOHOro wmarepuana K
MO3HABATENFHBIM BO3MOXXHOCTSIM JaHHOM KaTeropuu OO0yJaroumxcs, y4deT HX
0COOEGHHOCTEW pa3BUTHUS: HCIOIb30BAHUE AITOPUTMOB, BHYTPHUIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENIEHHOE YCIOXKHEHUE U3Yy4aeMOoro MaTepuara.

JlaHHass mporpaMma KOHKPETH3UPYET COAEpKAHUE NPEIMETHBIX TEM B
COOTBETCTBUU C TpeOOBaHUSMU OOpa30BATENBLHOIO CTAaHAAPTA, PEKOMEHIYEMYIO
IOCJIEIOBATENbHOCTh H3Y4YEHMsI PA3/lesioB (PU3UKHU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTMKA Y4e€OHOrO MpOLEcca, BO3PAaCTHBIX U
IICUXOJIOTUYECKUX 0cOOeHHOCTeN oOyyatomuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 001IETO
o0Opa3oBaHus, ONpENENAeT MHUHUMAJIbHBIA HabOp ONBITOB, JIEMOHCTpALUil,
IPOBOAMMBIX ~ Y4YMTEJIEM B Kjacce, JAOOPAaTOPHBIX padOT, BBINOJHAEMBIX
00 yJaroIUMHUCH.

Meroanyeckori OCHOBOW HM3ydeHMs Kypca «Du3nka» Ha YPOBHE OCHOBHOTO
00IIETO oOpazoBaHUs SIBIISIETCS CHUCTEMHO-IEATEIbHOCTHBIN ITOJIXO/I,
o0ecrneunBarouil  JOCTH)KEHUE JIMYHOCTHBIX, METAlpEeIMETHBIX M HPEAMETHBIX
o0pa3oBaTeIbHBIX pE3yJIbTaTOB MOCPECTBOM OpraHM3aluu AKTUBHOU
MO3HABATEIbHON JESITEIbHOCTH OOYYaIOMIMXCA, YTO OYEHb BAXHO NpU OO0yYEHUU
nereit ¢ 3I1P, s KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHOW AKTUBHOCTH.

esan v 3agaun u3y4eHus1 y4eOHOro npeamera «Duzuka»

Obwue yenu wnzydenus ydeOHoro mnpeamera «Dusuka» mpeacTaBieHbl B
denepanbHOii paboueil mporpaMmMe OCHOBHOTO 0011ero 00pa3oBaHMUA.

OCHOBHOI 11e/IbI0 00Y4YEHHUS JETel C 3aJEePKKON MCUXUYECKOr0 Pa3BUTHS Ha
JAHHOM TIpeIMETE SBIISETCS: TOBBIIICHHE COLMAIBHOW ajanTaiuu JaeTe yepes
npUMeHeHne GU3NYECKUX 3HAHUM Ha TIPAKTHKE.

Jns oOyuarontuxces ¢ 3P, Tak ke, Kak ¥ JUIsl HOPMAaTUBHO PAa3BUBAIOIINXCS
CBEpCTHHMKOB,  OCBaWBAIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYIO  IPOrpammy,
JOMHUHHUPYIOIIEE 3HAaUCHNUE TPUOOPETAIOT TaKHE yeau, KakK:

. npuoOpeTeHne uuTepeca u crpemiieHus ooyuaromuxcs ¢ 3[1P k HayuHomy
U3YYEHUIO IPUPObI, PA3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

. pa3BuTHEe 0a30BBIX MPENCTABICHUA O HAyYHOM METOE TO3HAHUA U
(bopMHpOBaHUE UCCIEOBATEIBCKOIO OTHOILIEHUS K OKPYKAIOILUM SIBJICHUSIM;

. (¢opMHpOBaHHE HAyYHOI'O MMPOBO33PEHUS, Ha JIOCTYMHOM JUIf
obyuaromuxcs ¢ 3[1P ypoBHe, Kak pe3ynbraTa U3ydeHHss OCHOB CTPOCHHUS MAaTepUH U
(byHIaMeHTabHBIX 3aKOHOB (DU3HKU;



. (dopMHUpOBaHHUE MPEICTABICHUM O pOiaM (PU3UKU Ui Pa3BUTHS APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JlocTrkeHne 3TUX LieJed 00ecednBacTCs PEIICHUEM CIEAYIOINX 3a0ay.

= npuoOpeTeHrne 0a30BbIX 3HAHWI O JNUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXaHHYECKUX, TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHUSX;

= npuoOpeTeHne YMEHUM OMUCKHIBATh U OOBSICHATH (PU3NUYECKUE SIBJICHUS C
UCIIOb30BAaHUEM TOJTYYEHHBIX 3HAaHUHM U C ONOPON Ha IUIaH/CXeMY;

o OCBOCHME METOJOB PEIICHHUsS NPOCTEHIIUX PACYETHBIX 3adad C
MCIOJIb30BAHUEM (PU3UYECKUX MOJIENIEH ¢ OMOPOM Ha alNTrOpUTM;

= pa3BUTHE YMEHUHN HAOIIOAaTh MPUPOIHBIC SBJICHUS U BBITIOIHATD OMBITHI,

JabopaTopHble pabOThl M SKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOIb30BAHUEM
U3MEPUTENbHBIX MPUOOPOB (10T PYKOBOJICTBOM YUHUTENS);

. ocBoeHue MpuémMoB paboThl ¢ HH(pOpMaIUel PU3NIECKOTO COAEpKAHMUS,
BKJIIOYasi MH()OPMALIMIO O COBPEMEHHBIX JOCTUKEHUAX (PU3MKH, aHATIU3 U OLIEHUBaHUE
uHpopmanuu;

. 3HAKOMCTBO cO  chepamu  Tpo(PEeCCHOHATBHOW  JCATEIHHOCTH,
CBSI3aHHBIMU C (PU3UKOM, M COBPEMEHHBIMU TEXHOJOTHUSAMHM, OCHOBAHHBIMH Ha
JOCTHXKEHUSIX (PU3MYECKON HAyKH.

Oco0enHocTH 0TOOpPa M aJaNTANMU y4e0HOr0 MaTepuasa no ¢gpusuke

OcHoBoii 00yuenus oOyuaromuxcs ¢ 3[1IP Ha npeamerax ecTeCTBEHHOHay4YHOT O
[UKJIa SIBJSIETCS Pa3BUTHE y HHUX OCHOBHBIX MBICIUTEIBHBIX OMEparuii (aHamms,
CUHTE3, CpaBHEHHUE, 0000IIICHIE) HA OCHOBE BBIMOJIHEHHS PA3BUBAIOIINX YIIPAKHECHUH,
¢opMupoBaHUE TPUEMOB YMCTBEHHOH pabOThl: aHAIW3 MCXOAHBIX JaHHbIX,
IUTAaHWPOBAHUE MaTepraa, OCYIIECTBIEHNE TTOITAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXe OCYIECTBIISIETCS JIMKBUAALNS POOEIIOB B 3HAHUSX, 3aKPEIUICHUE U3YYEHHOT O
MaTepuana, oTpaboTKa aaropuTMOB, TIOBTOPEHUE MPOAeHHOT0. bonbioe 3HaueHne
OpUaeTCsl YMEHHIO paccka3aTh O BBIOJHEHHOW paboTe ¢  MpaBUIBHBIM
YIOTPEOJICHUEM COOTBETCTBYIOIIEH TEPMHHOJIOIMH U COOMIOACHHEM JIOTHYECKHX
cBsizell B m3nmaraemMom matepuane. s oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOTO
obmrero o0Opa3oBaHUS TMO-TIPEKHEMY SIBIISIIOTCS XapaKTEPHBIMH: HEJOCTATOYHBIN
YPOBEHb Pa3BUTHUSL OTICIBHBIX MCHUXUYECKUX MPOIECCOB (BOCHPUATHS, BHUMAHUS,
NaMsITH, MBIIUICHNUS ), CHIDKEHHBI YPOBEHb WHTEIUICKTYaJbHOT'O PAa3BUTHS, HU3KUH
YpOBEHb BBIMOJIHEHUS y4eOHBIX 3a/laHWi, HU3Kas yCIemHocTh o0ydenus. [loatomy
npu u3ydyeHuu (u3uKu TpeOyeTcs LeNeHApaBIeHHOE WHTEICKTYaIbHOE Pa3BUTHE
oOyuaromuxcsi ¢ 3I1P, oTBeuaromee MX OCOOCHHOCTSAM M BO3MOXHOCTSIM. YUeT
ocobeHHocTerd oOyuarommxcsi ¢ 3IIP Tpebyer, yTOoOBI NpU H3YyYEHHH HOBOTO
MaTepuaa 00s13aTelbHO TPOUCXOUII0 MHOTOKPATHOE €ro IOBTOPEHUE; paCILIuPEHHOE
paccCMOTpPEHHE TEM M BOIIPOCOB, PACKPBIBAIOIIMX CBS3b (PU3UKH C IKU3HBIO;
aKTyaJu3alus NEPBHYHOTO KU3HEHHOTO OMBITa 00yJIarOIIUXCSl.

YcBoeHHE MpOrpaMMHOIO Marepuana 1o (U3MKEe BbI3bIBACT OOJbIINE
3aTpyaHeHus y oOyuatouuxcs ¢ 3IIP, mostomy Teopusi m3zydaercs Oe3 BBIBOJOB
CIIOKHBIX (GopMyIn. 3amaun, TPeOyrolue MPUMEHEHHUS CIOKHBIX MaTeMaTHYeCKUX
BBIUKCIICHUN U (OpMYJI, B OCOOEHHOCTH TaKUX TeM, Kak «MeXaHHueCKOe IBUKEHUEY,
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«ApxumenoBa cunay, «MexaHW4Yeckas DSHEpPrus», «DIEKTPUUECKHE SBIICHUD,
«OJIEKTPOMAarHUTHBIE SIBICHUS, PEILIAIOTCS B KJIACCE C IIOMOIIBIO YUUTEIS.

Oco0oe BHMMaHUE TpPH HU3YYEHUU Kypca (PU3UMKH YAENeTCA MOCTAaHOBKE U
OpPraHM3alMU SKCIEPUMEHTA, a TaK)Ke MPOBEACHUIO (IPEUMYIIECTBEHHO Ha KaXKJIOM
YPOKE) KpPaTKOBPEMEHHBIX JEMOHCTpaluuid (BO3MOXXHO C  HCIIOJIb30BaHUEM
AJIEKTPOHHOM JeMoHcTpaiuu). HekoTtopeie TeMbl 00S3aTE€bHO JOJIKHBI BKJIIOUAThH
OINOpHBIE JTa0OpaTOpHbIE pabOThl, KOTOPHIE pPa3BUBAIOT YMEHHE I10JIb30BATHCSA
MPOCTEHIIIMMHU  TIPHOOpaMH, aHAJIM3UPOBATH TMOJYYCHHBbIC JaHHBIE. B cBsizu ¢
OCOOCHHOCTSIMM  TOBEACHUST W JAesATeIbHOCTH  oOydaromquxcs ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPraHU30BAaHHOCTh) MPEAYCMOTPEH CTPOKAUIINIA KOHTPOJIb
3a COOTIOZIEHNEM TIPAaBIJI TEXHUKHU 0€30MaCHOCTH TIPH MPOBEICHUN JTA00PATOPHBIX U
MPAKTUYECKUX PadoT.

Bonbmioe BHuManue npu uzydeHun Qusuku noapoctkamu ¢ 3I1P obOpamaercs
Ha OBJIAJICHHE MMM MPAKTUYECKUMH YMEHMSIMU U HaBblkamu. lIpemycmarpuBaercs
YMEHbIIEHHE 00beMa TEOPETUYECKUX CBEACHHM, BKIIOUEHHE OTACNIbHBIX TEM WU
LEeNbIX Ppa3felioB B MaTepuanbl i1 O030pHOrO, O3HAKOMUTEIBHOIO  HIIU
dakynbTaTuBHOTO U3ydeHus. [lpennaraercs ymeHbleHne o0beMa MaTeMaTUYECKUX
BBIUKCIICHUH 32 CYET YBEJIMUEHUSI KaU€CTBEHHOI'O ONTMCAHUS SBJIICHUM U MPOLIECCOB

JlocTarouHOE KOJMYECTBO BPEMEHHM OTBOAMUTCS Ha pPACCMOTPEHUE TEM U
BOMPOCOB, PACKPHIBAIOIIUX CBA3b (DU3UKU C IKU3HBIO, C TEMHU SIBICHUSIMH,
HaAO0JII0ICHUSIMU, KOTOPBIE XOPOILIO U3BECTHBI YUEHUKAM U3 MX KU3HEHHOT'O OIbITA.

MakcuMabHO ~ HMCHOJB3YIOTCS ~ MEXKIIPEAMETHBIE  CBS3M C  TaKUMH
TUCUMIUIMHAMU, Kak reorpadus, xumus, Owojorus, T.K. oOy4arommecs c¢ 3I1P
O0COOEHHO HY)KIAIOTCS B MPENOJHECEHUH OJHOTO M TOrO K€ y4eOHOro mMarepuana B
pa3IMuYHbIX acleKTaX, B €ro BapbUPOBAaHUU, B HEOJHOKPATHOM IOBTOPEHHH U
3aKpEIUICHUM  TIOJYYEHHBIX 3HAHUM W IPAaKTUYECKUX ymeHui. [lo3Bossis
paccmaTpuBaTh OIWH M TOT K€ Y4YeOHBIM Marepuall C pa3HbIX TOYEK 3pEeHus,
MEXKMPEAMETHBIE CBSI3U CLIOCOOCTBYIOT €r0 JyUIIEMY OCMBICIICHUIO, 00Jiee TPOYHOMY
3aKPETUICHUIO MO YYEHHBIX 3HAHUM U NMMPAKTUYECKUX YMEHHM.

IIpumepHbie BuaAbI AesiTeabHOCTH oOy4dawomuxcss ¢ 3IIP, oOycioBiaeHHbIe
0CO0BIMH o0pa3oBaTeILHbIMU NOTpeOHOCTAMHU " odecreynBaoIye
OCMBICJIEHHOE OCBOECHHE COAEePKAHNU 00pa30BaHus MO npeamery «Pusznka»

[IpumepHast TemaTuyecKkas U TEPMHUHOJIOTUYECKAs JIEKCUKA IO Kypcy (DU3UKH
cootBeTcTBYET GOIT OOO.

Copepxanue BUAOB AesiTeabHOCTH oOyvaronuxcs ¢ 3I[1P Ha ypokax ¢usuku
oTpeesieTcss X oco0bIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [ToMUMO TIHMPOKO
ucnonbzyeMbix B DOIT OO0 obmumx i1t BceX 00ydaromuxcs BUIOB JAEATEIbHOCTU
CJIEJIYEeT YCUIIUTh BUJbI JEATEIBHOCTH, CielU(UIHbBIC JIJIS TAHHOW KaTeropuu JETeH,
00€eCIEeUnBAIOIINE OCMBICIEHHOE OCBOCHHUE COJIepKaHUs 00pa30BaHUS MO MPEAMETY:
YCUJICHHE MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTA C AKTUBHU3AIMEHW CEHCOPHBIX
CUCTEM; OCBOCHME MaTepHalla C ONOpPOM Ha aJrOPUTM; «IIOIIArOBOCTh» B U3YUEHUU
MaTrepHalia; UCII0JIb30BaHUE JIOMOJIHUTEILHON BU3yalbHOU OMOPHI (CXEMBbI, IIa0JIOHBI,
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OMOpHBIC TAaOMUIBI); PEUYEBOM OTYET O MPOIECCe U pe3ysbTaTe IesTeNbHOCTH,
BBIMOJIHEHNE CHEUHMAJIBHBIX 33JaHUN, OOECHEeUMBAIOIINX KOPPEKIHUIO pEryJsuuu
y4eOHO-TI03HABATELHOM IS TEIILHOCTH M KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Jns obyuarommxcss ¢ 3IIP cymiecTBEHHbIM SIBISIOTCS NpPUEMBI pabOThI C
JEKCUYECKUM MartepuanoM no npeamery. IlpoBoautcs chnernuanbHas paboTa IO
BBEJICHUIO B AKTUBHBIA CIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3yuaeMble TepMHUHBI BBOAATCS Ha MOJMCEHCOPHOM OCHOBE, 00s13aTeIbHa BU3yalibHas
NOJEPAKKa, AITOPUTMBI paOOTHI C OIPEIETICHUEM, OTIOPHBIE CXEMBI JISl aKTyalIu3alluu
TEPMUHOJIOTHH.

B cBs13u ¢ 0coObIMu 00pa3oBaTeIbHBIME MOTPpeOHOCTIMU OO y4aromuxcs ¢ 311P,
IIpU MJIAHUPOBAHUU PabOTHl YUEHHKA HA YPOKE CIEAYET MPHUIECPKUBATHCS CIETYIOIMINX
MOMEHTOB:

1. Ilpu ompoce HeoOXOAMMO: JaBaTh QJITOPUTM OTBETAa; pas3peuaTh
M0JIb30BaThCs MJIAHOM, COCTaBJIECHHBIM IIPU MOJTOTOBKE JIOMAITHETO 3a/laHus; JaBaTh
00JIbIIIe BpEMEHU TOTOBUTHCS K OTBETY Y JOCKH; pa3peniaTh JeiaTh NpeABapUTEIIbHbIE
3aIlMCH, MOJIb30BAThCS HATJITHBIMU TOCOOUSIMHU.

2. Tlo BO3MOXXHOCTH 3aJaBaTh OOYYAIOMIMMCS HABOJAIIME M YTOUYHSIOILIUE
BOMPOCHI, KOTOPbIE TOMOTYT UM MOCJIEI0BATEILHO U3JI0KUTh MaTepual.

3. CucremaTH4ecKkH MPOBEPATh YCBOEGHHE MaTepHalia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOI'0 OOHAPYXEHUS TPOOETIOB B MPOLIEIIIEM MaTeprae.

4. B mporiecce n3y4eHHUss HOBOTO MaTepuaia BHUMAaHUE YICHUKOB oOpaIiaercs
Ha HanOoJiee CI0KHbBIE pa3/ieibl u3ydaemon Tembl. HeobxoauMo yare oopaiarbest K
HUM C BOIPOCAaMH, BBIACHAIOIIMMH TOHUMAaHNUE Y4eOHOro MaTrepuasia, CTUMYIUpPOBaTh
BOTIPOCHI TP 3aTPYIHEHHIX B YCBOGHUU HOBOTO MaTepuaia.

Mecto yueOHoro npeamera « ®usuka» B y4eOHOM ILIaHe

B coorBerctBum ¢ ®enepallbHBIM TOCYIApCTBEHHBIM  00pa30BaTEIIbHBIM
CTaHIapTOM OCHOBHOTO OOITIEro o0pa3oBaHus yaeOHbII peaMeT «Du3nkay BXOIUT B
npeaMeTHyto o0sacth «EcTecTBEeHHbIE HAyKuW» M SBISETCS 00s3aTelIbHBIM ISt
uzyuenusi. Coneprkanue yueoHoro npenmera «Dusmkay, NpeacTaBieHHOEe B pabouei
nporpamme, cootBerctByer DPI'OC OO0, denepanbHoit 00pa30oBaTEIHLHOM
nporpaMMe OCHOBHOro oOmero ooOpa3zoBanus, DenepaqbHON aaanTHPOBAHHOU
o0pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO 00IIero 00pa3oBaHMsl I 00y4JaIOIIUXCS C
3aJIEPKKON TICUXUUECKOro pa3BuTHiA. OOIee YUCIO 4acoB, PEKOMEHIOBAHHBIX IS
n3ydeHus pu3nku Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacos (2 Jaca B
HeJel0), B 8 Kiracce — 68 yacoB (2 yaca B Hexeno), B 9 kinacce — 102 gaca (3 gaca B
HEJIENI0).



COAEPXAHUE YUEBHOTI'O IIPEJIMETA «®U3NKA»

7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B IO3HAHNH OKPYKAKOLIEro Mupa

dusuka — Hayka o npupoje. SAsnenus npupoas (MC!). dusnueckue sBICHUS:
MEXaHNYECKHUE, TEMIIOBBIC, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BeNWYUHBbL. M3MmepeHue Qusnyeckux BeauMuMH. Qusuueckue
npubopur’. Hozpewnocme usmepenuti. MexmayHapoaHas CUCTEMA €IMHHII

Kak ¢uszuka u qpyrue ecrecTBEHHbIE HAYKH U3Y4aloT npupoay. EcmecmeenHo-
HAYUHbIlL  MemoO NO3HAHUA: HabmooeHue, HNOCMAHOBKA HAYYHO20 60NpoOCd,
8bIOBUIICEHUE —~ 2UNOME3, IKCHEepUMeHm NOo Npogepke 2unome3, O00BACHEHUe
Habarooaemoezo asnenus. Onucanue Qu3u4ecKux s81eHull ¢ NOMOWbI0 Mooeel.

[TpenmeT u MeTOABI PUBUKH.

HMemoncmpayuu’

1.  MexaHuueckue, TEIUIOBbIE, OJJIEKTPHUECKHE, MATHUTHBIE, CBETOBBIE
SIBIICHUSL.

2. ®usuyeckue NpuOOPHI M MPOLEAYpPa MPSMBIX H3MEPEHHH aHATIOrOBBIM U

U (PPOBBIM MPHUOOPOM.

Jlabopamopmuuvie pabomul u onvimol

1.Onpenenenre 1EeHBI JEJNEHUS U3MEpUTENbHOr0 mpubopa (MCHOIB3Ys
TEXHOJOTUYECKYIO KapTy SKCIICPUMEHTA).

2. 3mepeHne pacCTOSHUMN.

3. Bmepenue 06bEMa KUIKOCTH U TBEPIOTO TEa

4. Onpeoenenue pamepos Maibix mei.

5. W3mepeHnue TemriepaTyphl IMpPU ITOMOIIUA YKUIKOCTHOTO TEPMOMETpa H
JaTYNKA TEMIIEPATYPBHI.

6. Ilposedenue uccnedoanus no npogepke 2unomesvl. OAIbHOCHMb HOAEMA
WapuKa, NyWeHHo20 20pU30HmManIbHo, mem 0ovuie, uem Ooabule 8blCOma NycKa.

Paznen 2. [lepBoHayajibHbIE CBeIeHHSI 0 CTPOEHUH BellecTBA

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, ux pazmepwvl. Onvimui,
doxasvigaroujue OUCKpemHoe CmpoeHue 8eujecmad.

JBm>keHue yactull BemiectBa. CBs3b CKOPOCTH JBWKEHHS YaCTHL[ C
Temnepatrypoil. bpoyHoBckoe nBuxenue, nuddysus. Bzaumoodeiicmeue uacmuy
geujecmea. NpUmsdIcenue U OmmaiKuganue.

ArperaTHble COCTOSIHUSI BEUIECTBA: CMPOEHUE 2A308, HCUOKOCMEU U MEEPObIX
(Kpucmannuueckux) men. Bzaumocesnsv medcoy ceoucmeamu eewjecme 6 pasHulX

! MC — >1eMeHTBI colepKaHusl, BKIIOYAOIIHIE MEKIPEAMETHEIE CBA3H, KOTOPHIE MIOAPOOHEE PACKPHITEL B
TEMaTHIECKOM TUIAHHNPOBAHUH.

2 311ech | Janee KypCHBOM 0003HAYEHEI TEMBI, M3yYeHHE KOTOPBIX IIPOBOAUTCS B 03HAKOMHUTENLHOM IuIaHe. Ilemaror
CaMOCTOSITEIIEHO OTIpeAeseT 00beM H3ydaeMoro MaTeprana.

3 Bee JlemoncTpanun ¥ JIabopaTopHbIE pabOThL, IPEACTABICHHBIE B COIEP/KAHNH, JOMYCKAeTcs (MOKHO) IIPOBOIUTH,
UCTIONB3Ysl MHPOPMAITMOHHBIC U AIEKTPOHHBIE TEXHOJIOTHH (IIU(PPOBBIE 00pa30BaTEIEHBIC PECYPCHI).
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azpe2amuviX COCMOAHUAX U UX AMOMHO-MONEKVIAPHbIM cmpoeruem. Ocobennocmu
azpe2ammuvix COCMOSIHUL 800bL.

Jemoncmpayuu®

1. HaGmoneHue 6poyHOBCKOTO JBUKEHUS.

2. Habmonenune nudy3un.

3. Habnooernue signenutl, 00bACHAIOUWUXCA NPUMAICEHUEM UTU OMMATKUBAHUEM
yacmuy eewecmada.

Jlabopamopmusie pabomul u onvimeol

1. Oyenxa Ouamempa amoma MmemooOOM psd08 (C UCHOIb308AHUEM
domozpaghuii).

2. OnbITHI 10 HAOTIOJAEHUIO TEMIOBOI'O PACIIUPEHUS Ta30B.

3. OnpITbl MO OOHAPYKEHUIO ICHCTBHUSI CHUJ MOJEKYISIPHOTO MPUTSHKEHUS
(271eKmpoHHas 0emMoncmpauus).

Pa3znen 3. /IBH:keHHE U B3aMMOAeiicTBHE TeJl

Mexannyeckoe JABWKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKCHHUE.
Cxopoctb. Cpeousisi cxopocmv npu HepagHomepHom oOsudicenuu. Pacdér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue WHepUUH. 3akoH uHepyuu. Bzaumooelicmeue men Kax NpUYUHA
UsMeHeHUusi ckopocmu Osudicenusi men. Macca kak mepa uHepmHOCMU mend.
[InotHOCTH BemiecTBa. C653b NAOMHOCIU C KOIULECMBOM MOJIEKYI 8 eOUHUYe 00beéMAa
gewecmaa.

Cuna kak XapakTepucThka B3aumopaeuctBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpro ouHamomempa. SIBIEHUE TATOTEHUS U CUJIA
Tsokectd. Cuna msocecmu Ha opyeux naanemax (MC). Bec tema. HeBecoMocCTs.
CroxeHne cui, HalmpaBJICHHBIX MO OJHOW mpsiMoi. PaBHopeicTByromas cui. Cuna
mpeHus. Tperue ckonvoicenus u mperue noxos. Tpenue 6 npupooe u mexuuxe (MC).

Hemoncmpayuu’

1. Habmronenne MmexaHn4ecKoro JBUXKEHHUS Tefa.

2. N3mepenne ckopocTu MPSIMOTMHEHHOT'O JIBHYKCHHUS.

3. HabGnronenue siBjeHNUS MHEPIIAH.

4. Habmronenune n3MeHeHust CKOpOCTH MpU B3aUMOACHCTBUU TEJL.

5. CpaBHeHUE Macc 1Mo B3aUMOJICHCTBUIO TEII.

6. CrnoxeHue cuJji, HapaBJIEHHBIX 110 OJTHON MPSIMOM.

Jlabopamopusie padbomul u onvimaol

1. OrnpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBHKEHUS (IIIapUKa B KUIKOCTH,
MOJICIIH JIEKTPUYECKOTO aBTOMOOUJIS U T. 11.) (31eKMPOHHAA 0EMOHCMPAYUSL).

2. OmnpeneneHue cpegHell CKOPOCTH CKOJIbKEHHUs OpycKa WIM LIapuKa I10
HAKJIOHHOM TIJIOCKOCTH.

3. OmnpeneneHue TIOTHOCTH TBEPIOTO Tea.

4 311ech M Jaiee NPUBOUTCS PACHIMPEHHBIN TIEPEYEHB Ta00PATOPHBIX PaOOT M OTIBITOB, U3 KOTOPOTO YUUTENb JIENAET
BBIOOD IO CBOEMY YCMOTPEHHIO.
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4. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (IedopMariun)
IPYXUHBI OT IPUJIOKEHHON CHUJIBI.

5. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIbKEHHSI OT
Beca TeJla M XapaKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKUAKOCTE U ra3oB

Hasnenue. Cnocobdvl ymenvuienus u yeenuyeHus oaenenus. Jlagnenue 2asa.
3asucumocms Oasnenus eaza om 00véma, memnepamypwul. Ilepedaua Oasnenus
meépovimu menamu, srHrcuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
MauiuHbl. 3aBUCUMOCTD JIaBIICHUS KUAKOCTH OT TiyouHbl. Coodwarwuecs cocyosi.
l'uopasnuueckue mexanusmol.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [lpuuunvl cywecmeosanus
6030yuwiHou obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
0asnenust. 3a8ucuUmMocms ammocgeprHoeo 0asieHust Om 8blCOMbl HAO YPOBHEM MOPAL.
Ilpubopwi 01 uzmepenus ammocgeprno2o 0asietus.

eticmeue orcuoxocmu u 2asa Ha NOPYrHcEHHOE 6 HUX meno. BuITalKuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTb JIABJICHUS ra3za OT TEMIIEPaTyphbl.

2. Ilepenaya naBieHus )XUIAKOCTBIO U Ta30M.

3. Coobmraronuecs COCybl.

4. I'mpopaBnuuecknii mpecc.

5. [IposiBnenue nerictBusi aTMoc(hepHOTo JaBICHUS.

6. 3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00bEMa MOrPYKEHHOW YacTH
T€Ja ¥ IIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHus TEJ: MUIABAHUE WIH MOTPYKEHUE TEN B 3aBUCHUMOCTH

OT COOTHOIIICHUS IIJIOTHOCTEH Tesa U KUAKOCTH.
Jlabopamopmnuvie pabomul u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tesa B Bojie OT 00bEMa MorpykEHHOM
B JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue  BBITAJKUBAIOLIEH CUJIbL, JEWCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B AKUJKOCTb.

3. [IpoBepka HE3aBHCMMOCTH BBITAIKHABAIOIIEH CHUJIbI, JICMCTBYIOIIECH Ha
TEJIO B )KUJKOCTH, OT MAaccChl Tela.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTDh BBITAIKUBAIOIICH CHUJIBL,

JEUCTBYIONICH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOrPYKEHHOM B KUJIKOCTh YaCTH TeJa
Y OT IUIOTHOCTH KUJKOCTH.

5. KoncrpympoBanne  apeoMmerpa WM KOHCTPYMPOBAaHUE  JIOJIKH
Y OINIPEAEIIEHUE €€ TPY30IOABEMHOCTH.

Paszgeua S. PaGora u MmoiHOCTh. JHEpPrus
Mexanunueckas padbota. MOIIHOCTb.



[IpocTeie MexaHU3MBL: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTb. [Ipasuno
pasHosecus pvivaca. llpumenenue npasuna pasHosecus pviuaza K 010Ky. «3oi0moe
npasunoy mexanuxu. KIIJ] mpocTeix mexanusmoB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass sHeprusi. Kunemuueckass u NOMEHYUATbHASL  IHEPIUSL.
Ilpespawenue 00HO20 8uUOa MexaHuweckou SHepeuu 6 Opyeou. 3aKOH COXpaHEHUS
SHEPIrUU B MEXAHHKE.

Hemoncmpayuu

1. [TpumMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnvie pabomst u onsimor*

1. OmnpeneneHue padOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JIBM)KCHUU TeJa
M0 TOPU30HTATILHON MOBEPXHOCTH.

2. Hccnenosanue ycioBHil paBHOBECHS phlyara.

3. N3mepenue KII/ HAaKJIOHHOM MIJIOCKOCTH (21ekmponnasn
oeMoHcCmpauusi).

4. N3yyeHne 3aKkOHA COXpaHEHUs MEXAHMYECKOM DHEPIUU (21eKmPOHHAA
0eMOoHCmpauusi).

8 KJIACC

Pa3zgen 6. TerioBble siBJIeHUS

OcHosHble  NON0JCEHUs.  MOJEKYIAPHO-KUHEMUYECKOU Mmeopuu  CMmpoeHusl
sewecmea. Macca u pazmepvi amomog u monexyi. Onvimbsi, noomeepaicoaroujue
OCHOBHbIE NONIONHCEHUS MOTIEKVIAPHO -KUHEMUYECKOU MeopUul.

Mopgenu TBEpIOro, >KUJAKOTO U Ta3000pa3HOTO COCTOSHUM  BeIIECTBA.
Kpucmannuueckue u amopguoie mena. Obvsicnenue ceoucms 2a3o8, HcuOKocmeu u
MEEpObIX mel HA OCHOBE HNOJIONCEHUU MOJLEKYIAPHO-KUHEMUYecKou meopuu.
CMauuBaHue u Kanuiispuvle aeienus. Tennogoe pacuupenue u cocamue.

Temneparypa. Cesazv memnepamypsvl coO CKOPOCHMbIO MENN0B020 OBUNCEHUS
yacmuy.

Buyrpennsis  sHeprusi. CnocobOvl  uzmeHeHus — GHYMpPEHHEU  OHepeUu:
mennonepeoaua u cosepuieHue pabomol. Buovl mennionepedauu: menionpogooHOCmb,
KOHGeKYUsl, U31y4eHue.

KonuuectBo Temnotel. Yoenvnasa mennoémkocms eewjecmea. Tennooomen u
menyogoe pasrogecue. Ypasnenue menniogozo oananca.

lnagnenue u omeepoesanue KpUCMaIIUuecKux gewecms. YoenoHas menioma
naasnenus. llapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjoma  napooopazoéamus.  3a8UCUMOCMb  mMeMnepamypsl — KUneHus  om
ammocgepnozo oasnenus. Baasxcnocms 6030yxa.

OHeprus TOIINBA. YoenvHas menioma c2opaHus.

Ipunyuner pabomor mennosvix osucameneti. KII[J] mennosoco odsucamens.
Tennosvle osucamenu u 3auuma oxkpyxcaroweii cpeovi (MC).

3axon coxpanenus u npeepawerus sHepeuu 8 menjaogvix npoyeccax (MC).

Hemoncmpayuu
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1. Habnronenne OpoyHOBCKOTO JIBHIKEHHS.

2. Ha6monenne nuddysun.

3. HaGnronenue siBieHui cMaurBaHUs U KaUJUIIPHBIX SIBJICHUM.

4. Habmroienre TemioBoro pacuimpeHust Tel.

5. W3meHenue naBiieHus raza npu U3MEHEHUH 00bEMa U HarpeBaHUM WU
OXJIKICHUU.

6. [IpaBuia u3MepeHus: TEMIIEPATYPBHI.

7. Buasl Terutonepenaymu.

8. OxytaxJIeHre MpU COBEPIICHUH PabOTHI.

9 HarpeBanue npu coBepiieHru paboThl BHEIIHUMH CUJIAMH.

10. CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaOmroneHune KUIeHUs.

12. HaGmomeHne moCTOSHCTBA TEMIEPATyphl IPH TIABJICHUH.
13.  Moaenu TeruioBLIX JIBUTaTeIeH.

Jlabopamopusie padbomul u onvimaol

I. OnbITel O OOHAPYKEHUIO JIEUCTBUS CHUJI MOJICKYJISIPHOTO MPUTSIKEHUS
(271eKMpOHHAA 0eEMOHCMPAUU).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITEl MO HAOTIOEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, XUIAKOCTEH U
TBEPJBIX TEIL

4. Ornpenenenue AaBjaeHUs BO3AyXa B OAJIJIOHE MIMPUIIA.

5. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro
00BbEMa U HarpeBaHUS WU OXJIAXKICHUS.

6. Ilposepka cunomesvl TUHEUHOU 3ABUCUMOCHU OIUHBI CMOJIOUKA
HCUOKOCMU 8 MePMOMempuUdeckou mpybke om memnepamypbi.

7. HabGmonenne wu3MeHEHHs BHYTPEHHEW SHEpPruHM Tella B pe3yJibTare
TerIonepeaauu U padboThl BHEITHUX CHIIL.

8. HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMENIUBAHUU XOJIOJHOW W

ropsiuei BOJBbI.

9. Onpeoenenue konuuecmsea meniomol, HOJAY4EHHO20 8000l NPU MENI00OMeHe
C HazpemviM MemaLIudecKUM YUIUHOPOM.

10. HccrnegoBanue npouecca MCIapeHUsl.

11.  OmnpeneneHrie OTHOCUTEIBHOM BJIA)KHOCTH BO3AyXa.

12.  Onpedenenue yoenvHot meniomsl nIAGIEHUS IbOA.

Paznen 7. dinekTrpuyeckne 1 MATHUTHBIE SIBJICHUS

Inekmpusayuss men. JIBa poja SIEKTPUUYECKUX 3apsaoB. BzaummogenicTBhue
3apSIKEHHBIX TEJI.

Dnektpuueckoe mone. llpunyun cynepnosuyuu d1eKmpudeckux nosei (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexmpuueckux 3apsooe. DnemenmapHviil 21eKMpudeckull 3apsio.
Cmpoenue amoma. IIpOBOAHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsiaa.
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DNEeKTpUUEeCKUd TOK. VYcenosus cywecmeosanusi d21eKmMpuyeckozco mokKa.
HcTOYHUKH TIOCTOSHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUUYECKOE, MATHUTHOE). DNeKMPUUECKULl MOK 8 HCUOKOCHISAX U 2A3AX.

Pabota © MOIIHOCTh AIEKTPUUYECKOTO TOKa. 3axkon [[ocoyni—J/lenya.
Jnekmpuueckue yenu u nompebumenu NEKMPUUECKOU dHepeuu 6 Obimy.
Onektpuueckas 1enb. Cuila ToKa. DJEKTpuyeckoe HampspkeHue. CONpoTHBIEHUE
MIPOBOJIHUKA. YOenvHoe conpomusienue seujecmsea. 3akoH OMa s ydacTka IIemu.
[locnenoBarenbHOE W MapajuIeIbHOE COEJUHEHUE MPOBOIHUKOB. Kopomkoe
3ambiKauue.

[TocrosiHHBIE MarHuThl. B3anmoaencTBue NOCTOSHHBIX MArHUTOB. Maznummuoe
none. Macnumnoe none 3emnu u e2o 3nauwenue 0is xcusnu Ha 3emae. Onvim Opcmeoa.
Maznumnoe none anekmpuueckozo moka. Ilpumenenue snexmpomacHumos 8 mexHuxe.
eiicmeue macnumno2o nons HA NPOBOOHUK C MOKOM. INeKmpoosucamens
nocmosanno2co moka. Hcnonvzosanue snekmpoosucamenei 6 MexHUYecKux ycm-
poucmeax u Ha mpaucnopme.

Onvimur @apaoes. HAenenue snexkmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpoeenepamop. Cnocoowvl noyyeHus 31eKmpuieckol dHepauu. IIEKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DIIeKTpHU3alUs TEIL.

2. JIBa poza dJIEKTPUYECKUX 3apSAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
3. Y CTpOUCTBO M JENUCTBHE JIEKTPOCKOIIA.

4. DIIEKTPOCTATUYECKAs UHIYKIIHSI.

5. 3aKOH COXpaHEHHUsI JIEKTPUUECKUX 3apsA0B.

6. [TpoBOAHUKY U AUDJICKTPUKH.

7. MoaenrpoBaHue CUIOBBIX JJUHUM 3JIEKTPUUECKOTO MOJIS.

8. NcTOUYHMKN TOCTOSIHHOTO TOKA.

0. JIeCTBUSI DIEKTPUUECKOTO TOKA.

10.  DnekTpu4ecKuil TOK B KUJKOCTH.

11. T'a30Bbli pa3ps.

12. HN3mepeHue cUibl TOKa aMIIEPMETPOM.

13. H3mepeHue 3JeKTPUYECKOr0 HAPSHKEHUS! BOJIbTMETPOM.

14. Peocrar u Mara3uH CONPOTUBJICHUU.

15. B3aumojelicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AEICHUS MMOTCOB MarHUTA.
17. MoaenupoBaHuE MAarHUTHBIX MTOJIEW MOCTOSSHHBIX MAarHUTOB.
18.  OmsIT Opcrena.

19. MaruutHoe 1oJyie ToKa. DJIEKTPOMAarHuT.

20.  JleWicTBHE MarHMTHOIO IOJS HA MTPOBOJHUK C TOKOM.

21.  DJEeKTpOABHUIraTelb MOCTOSHHOIO TOKA.

22. HccnenoBaHue ABICHUS AJIEKTPOMArHUTHOW UHIYKIIMH.

23.  Omnertel @apajnes.

24. 3aBHCHMOCTb HAIIPABJICHHUS WHIYKIIMOHHOTO TOKAa OT YCIIOBUH €ro
BO3HMKHOBEHHUS.
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25.  DnexTporeHepaTrop NOCTOSHHOIO TOKa.
Jlabopamopmuuvie pabomul u onvimaol

1. OneITel O HAOIONCHUIO DJEKTPU3AMKA TEN WHAYKIMEH | TpHU
COIPUKOCHOBEHUH.

2. HccnepgoBaHue ACUCTBUSL SIEKTPUYECKOTO TMOJSI HA MPOBOJHUKH U
JTUDJICKTPUKH.

3. COopka u mpoBepKa padOThI TEKTPUIECKON IIETTH MOCTOSIHHOTO TOKA.

4.  H3MepeHue u peryupoBaHUE CHIIBI TOKA.

5.  V3mepeHwue u peryaupoBaHKE HAMPSHKESHUS.

6.  Hccneoosanue 3asucumocmu Cuibl mOoKd, UOYUe20 yepe3 pe3ucmop, om
CONPOMUBTICHUSL PE3UCOPA U HANPAICEHUS. HA PEe3UCMOope.

7. Onvimei, demMoHcmpupylowue  3a8UCUMOCb INEKMPUYECKO20
CONPOMUGNIeHUsL NPOBOOHUKA OM €20 OJIUHbL, NIOWAOU NONEPeyHO20 CeYeHUsl U
Mamepuaia.

8. Ilposepka mnpasuna CroxiceHus: HAnpSNCeHUll npu Nocied08ameibHOM
COeOUHeHUU 08YX Pe3UCHOPOS.

9.  Ilpogepka npasuia 05 CUlbl MOKA NPU NAPALIETbHOM COeOUHEHUU
Ppe3uUcmopoa.

10.  Ompenenenue pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOop.

11. OnpeneneHue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMOM Ha
pe3ucrope.

12.  HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UAYIIErO YEPE3 JAMIIOUYKY, OT
HaIpsHKEHUS] HAa HEW.

13.  Onpeoenenue KIIJ] nacpesamensi.

14. HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS MOCTOSHHBIX MAarHUTOB.

15. UMByueHne MarHuTHOTO TOJSI TMOCTOSHHBIX MAarHUTOB TIpU  UX
O0BEAMHEHUH U Pa3/ICTICHUU.

16. HccnenoBaHue NEUCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITel, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aHMMOJCHCTBUS
KAaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. HM3yueHue neicTBHS MAarHUTHOIO MOJISL HA TPOBOAHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomsi 31eKmpoosueamers.

20. Hamepenue KIIJ[ anexTpoaBUraTeibHON YCTAHOBKH.

21. OnsIThl TO MCCIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM WHIYKIWU:
MCCIIEA0BAaHNE U3MEHEHHUI 3HAUYCHUS U HAIIPaBJIEHUS HHAYKIIMOHHOTO TOKA.

9 KITIACC

Pa3znen 8. Mexann4yeckue siBJIeHHUSA

Mexannueckoe JaBwkeHME. MarepuanbHas Touka. (Cucrema  orcuéra.
OTHOCHUTENBPHOCTh MEXAaHWYECKOIO JIBUJKEHHs. PaBHOMEpHOE NPSIMOJMHEHHOE
nBuxkeHue. Hepasnomepnoe npamonunetinoe osudicenue. CpeqHsis U MSHOBEHHAs
cKOpocmb mena npu HepaGHOMEPHOM OBUINCEHUU.

13



Yckopenue. Pasnoyckopennoe npamonuneunoe ogudicenue. (CBOOOIHOE
nanenue. Onvimut [ anunes.

Jluneunas u yenosasa ckopocmu. Llenmpocmpemumenvhoe ycKopeHue.

[lepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tpernii 3akoH HproToHa.
Ipunyun cynepnosuyuu cu.

Cuna ynpyeocmu. 3axon I’ yka. Cuna mpenus: cuia mpeHusi CKOJIbH#CEeHUs, CUld
MpeHUsi NOKOsl, Opy2ue UObl MPEHUs.

Cuna TSOKECTH U 3aKOH BCEMUPHOTO TSITOTEHHUS. Y CKOpEHHE CBOOOIHOTO
nageHus. /euocenue nianem eokpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepecpysxu.

PaBHOBecue marepuanbHOM TOUKH. AbGcomomuo meépooe meno. Pasnosecue
meép0020 mena ¢ 3aKpenjiéHHol 0cvlo 8paujeHus. MOMEHT cuibl. [lenmp msscecmu.

Nmnynee tena. Hzmenenue umnynrvca. Mmnynoc cunvi. 3aKOH COXpaHEHHS
uMmnyibca. PeaktuBHoe nemwxkenue (MC).

Mexanuudeckasi paboTa U MOIIHOCTb. PaboTa cui TSXKeCTu, ynpy2ocmu, mpeHus.
Ceazb  oHepeuu u pabomwi. lloTeHIManbHas SHEPrusi Teia, MOTHATOTO Hak
MOBEPXHOCTBIO 3eMIIU. [lomenyuanvhas suepaus cocamou npyxcunvl. Kunernueckas
sHeprus. Teopema o kKunemuueckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPIUH.

Hemoncmpayuu

1. Habnronenne MexaHM4ecKoro IBH>KEHHS TeJla OTHOCUTENIbHO Pa3HbIX Tell
OTCU€Ta.

2. CpaBHeHUE TyTEH U TPACKTOPHUI ABUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

3. N3mepenne cKopoCTH U YCKOPEHUS MPSIMOIMHEUHOTO JBU>KEHUSL.

4. HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKCHUSI.

5. Habmronenue nBr>XeHus Tena Mo OKPYKHOCTH.

6. HabGmronenne MexaHWMYECKUX SBICHUW, MPOUCXOMSIIUX B CHCTEME

orcuéra «Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBMXCHUU OTHOCHUTEIHHO
KaOuHeTa QUBUKH.

7. 3aBUCUMOCTh YCKOPEHHMS TeJa OT MACChl Tela U JACHCTBYIOLIECH HA HEro
CHJIBL.

8. Habmronenune paBeHcTBa CUJl IPU B3aUMOJICHCTBUU TEIL.

9 N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

10. Ilepenaya uMmymnbca Mpu B3aUMOZIECHCTBUU TEIL.

11. IIpeobpazoBaHusi SHEPTUU MTPU B3aUMOCHCTBUU TEIL.

12. CoxpaHeHHe UMITyJIbCA IPU HEYIIPYTOM B3aUMOACHCTBHH.

13.  CoxpaHeHue UMIyibca MIpHU aOCOIIOTHO YIPYIOM B3aUMOIECHCTBUM.

14. HalGmroneHue peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHrne MEXaHUYECKON SHEPIUU IPU CBOOOIHOM IaICHUU.

16. CoxpaHeHHEe MEXaHWYECKOW DSHEpPruu TMpU ABWKEHHM Tella I0A
JEUCTBUEM IPYKUHBI.

Jlabopamopmuovie pabomel u onvimul
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1.  Koncmpyuposanue mpaxma 05 paseona u 0anibHeuule20 pagHoMepHO20
OBUIICEHUSL WAPUKA UTIU TMETIeHCKU.

2. Ornpenenenue cpeaHeld CKOPOCTH CKOIbXKEHUS OpycKa WA JBUKEHUS
HIapPHUKA 10 HAKJIIOHHOM IIJIOCKOCTH.

3. Onpenenenne yCcKOpEHUs Tella MPU PaBHOYCKOPEHHOM IBUKEHHH I10
HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauyaJlbHOM CKOPOCTH.

5. lIposepka eunomesvl: eciu nNpu pPAagHOYCKOPEHHOM OBUdCEHUU 0e3

HAYAIbHOLL CKopocmu nymu OmHocAamcsa KAk pﬂ() HEYEeMHbIX uuceul, mo
coomeenmcmeyrowue NPOMeENCYmMKU 6PEMERU 00UHAKOBDL.

6.  HccrnenoBanuwe 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI
HOPMAJIBHOTO J1aBJICHUSI.

7. Onpenenenue K03QPUIMEHTA TPEHUS CKOIbXKEHUS.

8. Onpenenenune KECTKOCTU MPY>KUHBI.

0. Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBH)KEHUU TeEJla

M0 TOPU30HTATILHON MOBEPXHOCTH.

10. Omnpenenenue pabOTbl CHJIBI  YIOPYTOCTH TIpU  NOABEME Tpy3a
C UCIOJIb30BAHUEM HETOBUKHOTO U MOJABUAKHOTO OJIOKOB.

11. HM3yuenue 3aKOHA COXPAHEHUS IHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHUSA U BOJIHBI

KonebarensHoe nBukenue. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUMU: TEPHO/I,
4acToTa, aMIuMTyna. Mamemamuueckuu u npysxcunuviu masmuuxu. llpeepawenue
9HepeUuu npu KoaebamenbHOM OBUNCEHUU.

3aryxaroniue Konedanus. BeiHyxneHnbie konebanus. Pezonanc.

Mexannueckue BoiHBIL. CBOMCTBa MEXaHUYECKUX BOJH. [IpodonibHbie u
nonepeumnvie oaHbl. /[IUHA B0IHbL U CKOPOCMb €€ pacnpocmparenus. Mexanuyeckue
B0JIHbI 8 MEEpOOM meiie, celicmuueckue sonnvl (MC).

3ByK. I pomrocmo 38yka u @vicoma mona. Ompascenue 38yka. Ungpaszsyk u

VAbMPA36YK.

Hemoncmpayuu

1. HaOmronenue koneOaHUN Tem MOJ AEUCTBUEM CHIIbI TSXKECTH W CHIIBI
YIIPYTOCTH.

2. HaOmronenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

3. HaOiroienue BbIHYKIEHHBIX KOJIEOAaHUN U PE30HAHCA.

4. PacnipocTpanenne npoAoJIbHBIX U ITONEPEYHBIX BOJIH.

5. HaOmonenue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHN PE30HAHC.

Jlabopamopmuuvie pabomul u onvimaol

1. OnpeneneHue 4YacTOThl M TepUofa KOJEOAHWM MaTeMaTU4ecKOro
MasTHHKA.
2. OnpeneneHue 4acToThl M MepuoAa KoJeOaHUN MPYKUHHOIO MAasTHUKA

(271eKmMpoHHAA 0eMOHCmMPAUUs).
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3. HccnenoBanne 3aBUCUMOCTH TTepHO/1a KOJIeOaHUI MTOABEIICHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — IepUoja KOJEOaHWd  MPYKUHHOTO
MAasiITHHKA OT MacChl Tpy3a (2/1eKmMpPOHHAA OEMOHCMPaAUU).

5. [IpoBepka He3aBUCUMOCTH Teproia KojaeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThl, JEMOHCTPHUPYIOIIUME 3aBUCMMOCTh Tiepuoja  KoJieOaHUi
MPYKUHHOTO MasgTHUKA OT MACChI Ipy3a U )KECTKOCTHU MPYKHUHBI.

7. N3mepenue  yckopeHUs  CBOOOJHOIO  MHaJCHUS  (971eKmpoHHAaA
oemMoncmpauusi).

Paznen 10. Dj1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHbIE BOJIHbI

DONEeKTpOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BONHbL  (Ceoucmea
anekmpomacHumHolx 6oaH. Illkana osnekmpomacnummusix 6o01H. Hcnoavzosanue
INEKMPOMASHUMHBIX BOJIH OJisL COMOBOU CEA3U.

DnekTpoMarHutHas npupoaa cBeta. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA

CBETA.

Jemoncmpayuu

1. CBolicTBa 3JIE€KTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOMCTBA CBETA.

Jlabopamopnvie pabomot u onvimor*

1. N3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBI0 MOOMIIBHOTO
TenedoHa.

Paznen 11. CBeroBble siBJIeHUS

JlyaeBas mogenb cBeta. Mictounuku cBeta. [Ipsamonunetinoe pacnpocmpaneHrue
ceema. 3ammenusn Coanya u Jlynvi. OTpaxenue cera. [lnockoe 3epkano. 3axoH
ompasiceHus ceema.

[Ipenomnenne cBera. 3akoH mpeloMiieHUs cBeta. [lonnoe 6Hympennee
ompadicenue ceema. Hcnonvzoeanue NOAHO20 GHYMPEHHE20 OMPANCEHU 8
ONMUYECKUX C8emoBOOAXx.

Jlwaza. Xon nydeir B smH3e. Onmuueckas cucmema @omoannapama,
mukpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bauzopykocmo u
0aIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimer Hviomowna. Cnoowcenue
CNEeKmMpanbHulX YBEmos.

Hemoncmpayuu
[IpsiMonuHEWHOE PacpOCTPAHEHUE CBETA.

Otpaxxenue cpera.

[Tonyuenue n300pa>keHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cgera.

ONTHYeCKUH CBETOBO/I.

Xop ydelt B coOuparonien JuH3e.

X0 1yder B pacCEUBAIOILIEH JIMH3E.
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8. [Tomyuenue n300paskeHU C TOMOIIBIO JTUH3.

0. [Tpuniun geiictBus portoamnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopgenns rnasa.

11. Pasznoxenue 6e0ro cBeTa B CIEKTP.

12. Tlomyuenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopuuvie pabomul u onvimeol

1. HccnenoBanue 3aBUCUMOCTU yria OTPa)KEHUs CBETOBOTO Jy4ya OT yriia
najeHusl.

2. N3ydeHune XxapakTepucTUK H300paKCHHS TIPEIMETa B IJIOCKOM 3epKaJle.

3. HccnenoBanne 3aBUCUMOCTH yTJIa TPEIOMJICHHUSI CBETOBOTO JIyda OT yTIJia
najIcHUs] Ha TPAHUIIE «BO3TYX—CTEKIIO).

4. [Tonyuenue n3006paskeHU ¢ TOMOIIBIO COOMpArOIEH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOW CHIIBI COOMparoIen
JIMH3BI (2/1eKMPOHHAA O0EMOHCMPAUU).

6. OnpITel MO Pa3lIOKEHUIO OEJIOro CBETa B CHEKTp (21eKmponHasn
oemMoncmpauus).

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MPHU UX HAOJIOJECHUM uepe3

[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHUA

Onvimsl Pezepgpopoa u minaHerapHas Mojenb aroMma. Mojens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmol.

PannoakTuBHOCTL. Anvgha-, bema- u camma-uznydenus. CTpOSHHE aTOMHOTO
sanapa. Hyknonuas mooens amomuozco siopa. Mzomonuwl. Paduoaxmuemvie npespaujeHus.
Ilepuoo nonypacnaoa amommuuix s0ep.

Anepubie peakuuu. 3aKOHBI COXpPAHEHUsS 3apsSOBOTO MU MAacCOBOTO YHCET.
Peaxyuu cunmesa u denenus soep. Ucmounuku snepeuu Connya u 36é30 (MC).

SAnepuas »HepreTuka. /Jleucmeus paouoOaKmMuGHuIX USIYHYEHUNl HA JHCUBble
opearnuzmol (MC).

Jemoncmpayuu

1. CrekTpbl U3y4EHHUs U MOTJIOIIECHHUS.

2. CrekTpbl pa3IMYHbIX Fa30B.

3. CnekTp Bogopoa.

4. HabGnronenue TpekoB B kamepe BusbcoHa.

5. Pabora cuérunka MOHU3UPYIOIINX U3TYUCHHI.

6. Perucrpanus nznyyeHus npupogHbIX MUHEPAJIOB U MTPOYKTOB.

Jlabopamopuuvie pabomul u onvimol

1.  Habnooenue cniowHbIX U TUHEUYAMbIX CHEKMPOB8 U3TY4EeHUS.

2. HccnenoBanne TpPEKOB: M3MEPEHHME DHEPIMHU YaCTULBI IO TOPMO3HOMY
nytu (o gororpadusm) (2.1eKkmponnas oemoncmpayus).

3. N3mepenue panroakTUBHOTO (OHA (271eKMPOHHAA 0eMOHCMPaus).
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IToBTOpHUTEIBHO-00001IAI0IIHIT MOTYJIb

[ToBTOpUTENHHO-00001AIOIINI MOAYJIb IPEIHA3HAUEH JJI CUCTEMAaTU3aluu U
000011IeHNs TPEIMETHOTO COIEPKAHUS U ONIBITA AEATEIbHOCTH, TPUOOPETEHHOTO ITPU
U3Y4YEHUH BCEro Kypca (pU3HKH.

[Ipy m3ydeHHH NAHHOIO MOIYJS PEATM3YIOTCA M CUCTEMAaTU3UPYIOTCS BUBI
NesTEeNbHOCTH, HA OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTUKEHUE IMPEIMETHBIX W
MeTanpeAMETHBIX IUIAaHUPYEMBIX PE3YJIbTaTOB 00yUeHUs, (POPMUPYETCSI €CTECTBEHHO-
Hay4Has TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOA0B UCCIIEI0BAHUS SBJICHUN IPUPOIBI
U TEXHUKH, OBJAJCHUE YMEHUSMU OOBICHATH (PU3UYECKHE SIBICHMS, MPUMEHSS
NOJIyYCHHBIE 3HAaHMs, pemarb 3aJadyd, B TOM 4YHUCJIE€ KAauyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIHATTBHO AEATEIbHOCTHBIM XapaKTep JaHHOTO pas3zeiia peain3yercs 3a
CYET TOT'0, YTO yYAIIMECS BBIMOJHAIOT 3a/1aHHs], B KOTOPBIX UM IMPEIAraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMHM PAClO3HaBaTb U HAyyHO OOBSICHATH
(¢u3nyeckue SBIECHUS B OKPYKAIOIIEH IPUPOE U MOBCEAHEBHOM KU3HU;

" JCHOJb30BAaTh MO/l PYKOBOACTBOM M€arora Hay4Hble METOABI UCCIICTOBAHMS
(¢u3nyeckux SBJICHUM, B TOM YHUCJIE JJIs TPOBEPKU THUIOTE3 M MOIyYECHHS
TEOPETUYECKHUX BBIBOJIOB;

" OOBSCHATH C ONOPOM HA JHUAAKTUYECKHI Marepuai Irnocjiae OOCYXKIEHHS ¢
IelaroroM Hay4yHblE€ OCHOBBI Haubosiee BaKHBIX JIOCTHIKEHMH COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, MPAKTHUYECKOIO HCIOJIb30BAaHUSL Pa3IWYHBIX HCTOYHUKOB
HPHEPruyM Ha OCHOBE 3aKOHA MPEBpPALICHUS U COXPAHEHHSI BCEX H3BECTHBIX BUIOB
DHEPrUN.

Kaxxnas u3 TeM JaHHOTO pa3jiesia BKIYAET IKCIEPUMEHTAIbHOE NCCIIEI0BAHNE
0000IIAIOIIEr0 XapakTepa Ha YCMOTPEHHE Mejaarora U mpu ero nomoind. Pazmen
3aBepIIAeTCs MPOBEACHUEM JIUarHOCTUYECKOM W OLEHOYHOM paboThl 3a Kypce
OCHOBHOU ILIKOJIBI.

[UDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O IIPEJIMETA
«OPU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHIMA

B nenom pesynpraThl ocBoeHus odywatrouumucs ¢ 3[IP yuebHOro mpeamera
«®Du3nKa» AOLKHBI COBIANATh ¢ pedynbraramu PDenepaibHOi padoyell mporpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHMUs.

HanOonee 3HaUMMBIMU SBIISIOTCA:

JIMYHOCTHBIE PE3YJIBTATDI:

B pe3ynbrare uzydenus (GU3MKU Ha YpOBHE OCHOBHOT'O 00I1IeTO 00pa3oBaHUs y
oOyuatoierocs ¢ 31IP 6ynyT chopMupoBaHsbl ClIeYIONMIUE TUYHOCTHBIE PE3YJbTAThI B
4acTH:

1) maTpuoTHYECKOT0 BOCITUTAHUS:
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IIPOSIBJIEHNE HMHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
bu3nuecKkon HayKu;

IIEHHOCTHOE OTHOILICHHUE K JJOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DU3UKOB,;

2) TpaXxJaHCKOr0 M TyXOBHO-HPABCTBEHHOT O BOCITUTAHMUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX TMPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTUKEHUM
busuKy;

OCO3HAaHHWE BAXXHOCTH MOPAIBHO-ITUYECKUX MPUHIUIIOB B AEATEIbHOCTU
Y4E€HOTO;

3) 3CTETUYECKOT0 BOCIIUTAHUS:

BOCTIPUSATHE ICTETUUYECKUX KA4eCTB (PU3MUYECKON HayKH: €€ TapMOHHYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) LEeHHOCTH HAayYHOr'O MO3HAHUS:

OCO3HaHME IEHHOCTH (PM3HUECKON HAYKH KaK MOLTHOTO HHCTPYMEHTA MTO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIIEH COCTaBISAIONIEH KYIbTYpHI;

pa3BUTHE HAyYHOU JFOOO3HATEILHOCTH, HWHTEpPEca K HCCIEI0BATEbCKON
NesITeNbHOCTH;

5) dbopmupoBaHus KyJIbTYphI 3J0POBbS U SMOIMOHAILHOTO OJIaronoIyqus:

OCO3HAaHUE LIEHHOCTH Oe3omacHOro obpaza JKM3HH B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTH MpaBUJI 0€30MacCHOTO MOBEACHUS Ha TPAHCIIOpTE,
Ha JIOpOrax, ¢ AJIEKTPUUECKUM U TETIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIOBUSX;

c(hOopMUPOBAaHHOCTh HaBbIKa peICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIHUOKY
Y TaKOro K€ MpaBa y APYroro 4ejJoBeKa;

6) TpyJI0BOT'O BOCTTUTAHUS:

7) aKTMBHOE ydacTHE B PEHICHUH NPAKTUUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTelIbHOW  OpraHu3allii, HACEJICHHOrO  MYHKTa,  POJHOTO  Kpas)
TEXHOJIOTUYECKOM W COIMaJIbHOW HaIpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U
bu3nUecKX 3HAHU;

WHTEPEC K MPAKTHIECKOMY U3YUEHUIO Mpodeccuil, CBI3aHHBIX ¢ (PU3NKOM;

8) PKOJIOrMYEeCKOr0 BOCIIUTAHUS:

OpUEHTAIMsl Ha TpUMEHEHWE (UBMYECKUX 3HAHUW JUIS pEelIeHUs 3aaad B
00J1acTH OKPYKAIOIIEH Cpe/bl, INIAHUPOBAHUS TIOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX
MOCJICICTBUM JIJISI OKPYXKAKOIIEH CPEIbl;

OCO3HAHME TIJI00AIBHOIO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTell HX
pelIeHus;

9) ananTanuu K U3MEHSIOIIMUMCS YCIOBUSIM COIMATBHON U IPUPOTHOMN CPEb:

MOTPEOHOCTh BO B3aUMOECHCTBUU MPU BHITIOJTHEHUH UCCIICIOBAHUN U TIPOESKTOB
bu3nuecKol HalpaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;

MOBBIIIICHUE  YPOBHSI CBOCM  KOMIIETEHTHOCTH  4e€pe3  IMPaKTHYECKYIO
JIeATEIIbHOCTD;

noTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHI, B TOM 4YHCIE (HOPMYIMPOBATH
U], TIOHSATHS, TUTIOTE3bI O (PU3NYECKUX 0OBEKTAX U SBJICHUSIX;

OCO3HaHUE Je(UIIMTOB COOCTBEHHBIX 3HAHMI M KOMIETEHTHOCTEH B 00JacTU
busuKy;
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IUTAHUPOBAHUE CBOETO Pa3BUTHA B MPHOOPETEHUHU HOBBIX (DU3MUECKUX 3HAHUMH;

CTPEMJIEHUE aHAJIU3UPOBATh M BBIABISATH B3aUMOCBSA3HM MPUPOJbI, 0OIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BAHUEM (PU3MUECKUX 3HAHUIA;

OLICHKA CBOMX JCUCTBHUM C Y4YETOM BIUSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00ATbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

Oesnadenue yHugepcanbHbiMu y4eOHbIMU NOZHABAMETbHBIMU OCUCMEUAMU:

1) 6a3oBbIC JTOTUUECKUE TECUCTBUS:

BBISIBIIATh M XapaKTE€PU30BaTh CYILIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBJICHUI);

YCTaHABJIMBATh CYIIECTBEHHBIN TNPU3HAK KIACCU(UKAIIUU, OCHOBAHUS JIS
0000IIICHUSI U CPABHCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHMBOPEUMsI B pacCMaTpUBAaeMBbIX (pakTax,
JAHHBIX U HAOJFOICHUSIX, OTHOCSIIHUXCS K (PU3NUECKUM SBJICHUSIM;

BBISIBJISITH PUYUHHO-CIIEJICTBEHHBIE CBS3H MTPU U3YYEHUU (PU3NYECKUX SABJICHUM
U MPOIECCOB, MPOBOAUTH BBIBOABI C UCIOIL30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYEHUH, BBIABUTATh THIOTE3bl O B3aMMOCBI3AX (PU3NYECKUX BEIWYWH, MPHU
HEO0OXOJIMMOCTH TIOJT PYKOBOJICTBOM YUMTEJIs;

BbIOMpaTh Ccrmocod pemieHuss y4eOHOM (Qu3mueckod 3amaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB peEIICHUS, BBHIOOp HamboJsiee MOAXOIAIIET0 C y4ETOM
CaMOCTOSITEIbHO BBIICJICHHBIX KPUTEPUEB) MO PYKOBOJICTBOM YUHTEIS.

2) 6a30BBIEC HCCIIEA0BATEIbCKUE JCUCTBUS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKU HHCTPYMEHT MO3HAHHS;

MPOBOAWTH IO IUJIAHY ONBIT, HECIOXKHBIA (PU3NYECKUM DKCIEPUMEHT,
HeOoJIbIIIOE HCClieOBaHHEe (U3UYECKOrO SBJICHUS, NP HEOOXOAUMOCTH IO
PYKOBOACTBOM YUUTENS;

dbopmynupoBaTh 00O0OIIEHHS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOT O
HaOJII0ICHHUSI, OTBITA, UCCIIEAOBAHUS C ONIOPOM Ha TUIaH/aITOPUTM.

3) pabota c uHbOpMAIIHEIA:

MPUMEHSTH PA3TUYHBIE METO/IbI, UHCTPYMEHTBI U 3aMPOCHI MPHU IMOUCKE U 0TOOpE
nH(pOpMaLMK WM JTAHHBIX ¢ YYETOM MPEJI0KEHHONW y4yeOHON (pu3nueckoil 3amauu,
MIPU HEOOXOAMMOCTH MO PYKOBOJICTBOM YUMTEJIA;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh HHGOPMALIUIO Pa3TUYHBIX BUAOB U (POopM
MpeACTaBICHNUS;

CaMOCTOSITEJIbHO  BbIOMpaTh  OONTUMaNbHYIO  (OpPMY  MPECTaBJICHUS
uHopMalMM W WUIIOCTPUPOBATH peElIaeMble 3aJayd  HECJIOKHBIMU CXEMaMHU,
JarpaMmMaMu, HHOM rpadukoi U UX KOMOMHAITUSAMHU, TIOJT PYKOBOACTBOM YUHTEIS.

Ognaodenue YHUBEPCAIbHBIMU YyueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oGmenue:

B X07Ie 00CYXICHHS YIEOHOT0 MaTepuaa, pe3yJbTaToB JJAOOPATOPHBIX PadOT U
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeéMOI TEMBI U BBICKA3bIBaTh UCH,
HalleJICHHbIC Ha PEIICHUE 3a/1a4d U MoJIep KaHue O1aroxeaaTeIbHOCTH OOIICHUS;
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COTIOCTABJISITh CBOU CYXJIEHUS C CYKJICHUSIMH JPYTUX YYaCTHUKOB JUAJIOra,
OOHApYXUBATh PA3IUYUE U CXOJCTBO MO3UIINIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPEJCTABISITh PE3YyJbTAaThl BBIMOJHEHHOTO (PU3HMYECKOrO OIMbITa
(9KCTIepUMEHTa, UCCIIEAOBAHMUS, TIPOCKTA).

2) coBMeCTHas JESITEIbHOCTh (COTPYAHUYECTBO):

MIOHUMATh W WCIOJb30BAaTh MPEUMYILIECTBA KOMAaHAHOW W WHIWBUAYaJIbHOU
paboThI MPU PelIeHUN KOHKPETHON (PU3UYECKO TPOOIIEMBI;

IPUHUMATh 1[E€JIM COBMECTHOM JNEATENBHOCTH, OPraHU30BbIBAThH JIEUCTBUSA I10 €€
JOCTIKEHUIO: PacTIpeIeIIsiTh POJIH, 00CYXKIaTh IPOLIECCHI U PE3yIbTAaThl COBMECTHOU
paboThI, 0000IIaTh MHEHHUS HECKOJIBKHUX YCIIOBEK;

BBITIOJIHATh CBOIO 4acTh pabOThI, JOCTUTas Kaye€CTBEHHOTO pe3ysbTaTa IIo
CBOEMY HAIPaBJICHUIO U KOOPJUHUPYS CBOU JEUCTBUS C APYTUMU YWICHAMU KOMAH/IbL;

OLICHMBATh KAa4eCTBO CBOET0 BKJIaJa B OOUIMH MIPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEJILHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBUS.

Osnaodenue yHugepcanbHblmMu y4eOHbIMU PeZYIAMUGHBIMU OCUCBUAMU:

1) caMmoopranu3zanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyaIUsAX, TPEOYIOUUX IS
peteHust pU3NIECKUX 3HAHWM;

OPUEHTHPOBATHCS B  PA3IMYHBIX  [OJAXOJAaX  MPUHATUS  PEUICHUU
(MHAUBUIYAIBHOE, IPUHSITUE PEIICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION);

COCTaBJISITh AJITOPUTM PEIICHUST (PU3NUECKOMN 3a1auM UM TIJIaHA MCCIIEI0BAHUS
C y4€TOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, MO/ PYKOBOJICTBOM
YUUTEIS.

2) CaMOKOHTPOJb:

JlaBaThb OLIEHKY CHUTyallUM U TMpejjiaratb IUlaH €€ W3MEHEHUs, Ipu
HEO0OXOAUMOCTH IO/ PYKOBOJICTBOM YUUTEIS;

OOBSICHATH ~ TPUYMHBI  JIOCTIDKCHHS  (HEJOCTIKEHHUS)  pPEe3y/IbTaToOB
NeSTeHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

3) SMOIMOHAJILHBIN MHTEIIJICKT:

CTaBUThH ceOsT Ha MECTO JPYroro 4eioBeKa B XOJI¢ CTopa WM TUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOro.

4) npunsiTUE ce0s U IPYTUX:

MpU3HABaTh CBOE MPaBO Ha OUIMOKY MpH pelieHUH (U3MUYECKUX 3a]ad WU B
YTBEP)KICHUSAX HAa HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.

INPEAMETHBIE PE3YJIbTATBI

TpeOoBaHusi K MpeIMeTHBIM Pe3yJIbTATAM OCBOCHHUSI Y4e0OHOr0 MmpeaMera
«Du3uKa», pacupeaejeHHbIe 10 roxaM 00y4eHus

PesynpTaThl mo romaM QOpMYNIHUPYIOTCS MO TPHUHIUNY J100aBICHUS HOBBIX
PE3YJIbTATOB OT roJia K roAy (Pe3yabTaThl OY4EPETHOTO ro/1a 0 YMOTYaHUIO BKITIOYAOT
pE3yJbTAThl NPEIbIAYIINX JIET).
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7 KJIIACC

[IpenmeTHble  pe3ynbTaTbl Ha 0a30BOM  YPOBHE JIOJDKHBI — OTPaXKaTh

c(hOpMUPOBAHHOCTH Yy 00YJAIOITUXCSI YMEHUIA:

OPUEHTUPOBATHCS B TOHATUSIX M ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
busznueckue U XUMHUYECKUE SBIICHUS;, HAOJIOJECHUE, DKCIIEPUMEHT, MOJEb,
TUIOTE3a; €IUHUIIBI (DU3NYECKUX BEJIMYMH; aTOM, MOJIEKYyja, arperaTHbie
COCTOSTHUSI BemiecTBa (TBEpPIOE, KHUAKOE, Ta3z000pa3HOE); MEXaHUYeCKOe
JIBI)KCHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJMHENHOE), TPacKTOpHs,
paBHOEHCTBYIOIIAs cul, fegopmarius (yrnpyras, mjaacTUIecKasi), HEBECOMOCTb,
COOOIIAIOIIHECS COCY/IbI, C OMTOPOM HA AUAAKTUYCCKUN MaTepual

paznuuath siBiaeHUs (auddysus; TErIoBOe ABUKEHUE YaCTHI[ BEICCTBA;
paBHOMEpPHOE  JIBUKECHUE; HEPaBHOMEPHOE  JIBUIKEHUE; WHEpLHS,
B3aUMOJICHICTBUE TeJl; pasHOBecue meEPObIX mell C 3AKPEeNniEéHHOU OCbio
eépaujenus; Tiepefava JaBJICHHUs TBEPABIMH TEJIaMU, KUJIKOCTIMU M Tra3amu;
aTMoc(epHoe naBiieHUE; IUIABAHKE TEIT; IPEBPAIICHUS MEXaHNYECKOU YHEPTHH )
M0 OMMCAHUI0O MX  XapaKTEepPHbBIX CBOMCTB W HAa OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE, MOCIE MPEABAPUTEIHLHOTO
OOCYXKJIEHUS C ME]aroroMm;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM
MHUpPE, B TOM 4Hclie (GU3HUECKUE SIBICHUS] B MPHUPOJIE: NMPUMEPHI ABUKECHUS C
Pa3IMYHBIMUA CKOPOCTSAMHM B JKMBOW W HEXWBOW NPUPOAE; NEUCTBUE CHIIBI
TPEHUS B MPHUPOJIC U TEXHUKE; BIUSHHUE aTMOC(EPHOrO MaBJICHUS Ha >KUBOMN
OpraHu3M; IJIaBaHUE PBIO; PhIYArd B TEJI€ YEJIOBEKA; MPH 3TOM IEPEBOIUTH
MPaKTUYECKYI0  3a7adyy B y4eOHYI0,  BBIJIEHATh  CYIECTBEHHbIC
CBOMCTBa/MpU3HAKU (PU3NUECKUX SIBJICHUU C MOMOIIBIO TIeAarora;

ONMKCHIBATh H3YyYCHHBIC CBOMCTBA Tel M (DU3UYECKHUE SIBJICHUS, HCIOJIb3YS
dbusnuecknue BEMUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHila
TpeHUs, JaBjieHue (TBEPIOTo Teja, KUAKOCTH, Ta3a), BhITAIKUBAIONIAS CUJIA,
MeXxaHu4ecKasi paboTa, MOIIHOCTb, TIEYO CHJIbI, MOMEHT CHIIbI, KO3 duinent
MOJIE3HOTO ACHCTBUSI MEXaHU3MOB, KHHETHUUECKas U TOTEHI[MAIbHASI SHEPTHUs) C
OMOpOM Ha CXeMy;, TMpU ONUCAHUU PACKPHIBATH (PUINYECKUM CMBICIT
WCIOJIb3yEeMbIX BEIMYWH, UX 0003HAYEHUS W CIUHUIB (PU3UIECKUX BEIMYHH,
HAxoo0ums Gopmyvl, C:A3bl8ar0UUe OAHHYIO PUULECKYVIO BEIUUUHY C OPYeUMU
BENUYUHAMY, CMPOUMb 2PAQUKU UZVHEHHBIX 3a8UCUMOCTEU DU3ULEeCKUX
geluyUH ¢ ONIOPON HA TUIAKTUYECKHUI MaTepua,

XapaKTepU30BaTh CBOMCTBA TeJl, PU3MUECKHUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YS
npaBujia CIOKEHUsSI CUJl (BAOJIb OHOM mpsiMoit), 3axon I yka, 3axon Ilackans,
3axoHn Apxumeoda, npasuio pagHogecus pviuaza (610Ka), «3010moe npasuion
MeXaHuKy, 3aKOH COXPAaHEHUsS MEXaHWYECKOM HHEpruu; Mpu STOM J1aBaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aNUCHIGAMb €20 MAameMamuiecKoe
8bIpadiceHue noo PyKoBoOCMEoOM nedazo2a ¢ 00CyHcoeHuem niaHa pabomol,
OOBSICHATH (PU3UYECKUE SBICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE CUTYaIlNil TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Npu MOMOIIU
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Me/1arora BBISBJIATH MPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1—2 J0OruYecKux MIaroB ¢ omopoi Ha 1—2 U3y4eHHBIX CBOWCTBA (PM3HUECKUX
ABJICHU, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pelaTh TUIIOBBIE PACUYETHBIE 3a/Jayd B 1AeiicTBUE C OMOpPON HA aIrOpUTM,
MpeIBApPUTEIHLHO Pa300paHHBIN COBMECTHO C MEAArOroM, UCIONb3ys 3aKOHBI U
(dbopmyIibl, cBA3bIBaONIKE (PU3UYECKHE BETMUUHBI: HA OCHOBE aHaIM3a YCIOBUS
3a7lauy 3alKChIBaTh KPATKOE YCJIOBHE, MOJACTABIATh (PU3NUYECKUE BEIUYUHBI B
bopMyibl U TNPOBOAUTH pacu€rbl, HAXOAUTh CHOPABOYHBIE JAHHBIE,
HEOOXOAMMBIE JUIS PElIeHMs 3ajad, OLICHUBATh PEATMCTUYHOCTD MOIYy4EHHOU
(bU3UIECKON BEIMYMHEL;

pacro3HaBaTh Mpo0JIEMbl, KOTOPhIE MOKHO PELIUTh MPHU MOMOLIN (PU3MUECKUX
METOJIOB TOCJIE MPEIBApPUTEIHLHOT0 OOCYXXKJIEHUS C IENaroroMm; Mpu MOMOIIU
Ie/1arora B ONMUCAaHUU HCCIIEOBAHUS BBIJIEIATh IPOBEPIEMOE MPENIIONIOKEHUE
(rumore3y), € OMNOpPOM Ha JAWJAKTUYECKUU MaTepuan pasiaudarb |
MHTEPIIPETUPOBATh IMOJIYYEHHBIN pe3ysbTaT, HAXOAUTh IOCIE OOCYXACHUS C
MeIaroroM OIMMUOKH B XOJI€ OMBITA, JAETaTh BHIBOABI IO €r0 pe3yabTaTaMm;

YMETh HaxXOIUTh C HCIOJb30BaHUEM LU(POBBIX 00pa30BATEIbHBIX PECYPCOB
OIBITHI 110 HAOIOICHUIO (PUBNUECKUX SBICHUN WM (PU3NUECKUX CBOWCTB TEN:
(GopMynupoBaTh MPOBEPAEMBbIE IPEANOIOKEHUS, COOUpaTb YCTAHOBKY
U3 MPEJI0KEHHOI0 000py10BaHUS C OIIOPON Ha CXEMY, 3allUChIBATh XOJI OIbITa
1 (hOpMYIHPOBATh BBIBOJBI ITOJI PYKOBOJICTBOM I1€arora;

BBINOJIHATD NPSMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, Macchl Tena, 00béMa,
CWJIBI U TEMIIEPATYPHI C UCIOJIB30BAHUEM AaHAJIOI'OBBIX M HU(POBBIX MPUOOPOB
C OIOPOI Ha alNrOPUTM; 3aMKUChIBAaTh OKa3aHUs MPUOOPOB ¢ YIETOM 3a/1aHHOM
aOCOIOTHOM MOTI'PEIIHOCTH U3MEPEHUI;

IPOBOJAUTH COBMECTHO C II€AAroroM HCCIEAOBAHUE 3aBUCUMOCTH OJHOMU
(bu3MUecKOl BEJMYUHBI OT JAPYrOM C KCIOJBb30BAaHUEM IMPSMBIX H3MEpPEHUM
(3aBUCHUMOCTH IYTH PaBHOMEPHO JBIIKYILETOCS Tella OT BPEMEHHU JABHXKEHUS
TENA; CUNbl MPEHUs CKOAbICeHUsi Om eeca mend, Kaivecmeéa o006padbomku
nogepxmocmeti men U HE3AGUCUMOCMU CUNbI MPeHUus Om NIowaou
CONPUKOCHOBEHUSI e,  CUNbl  YNPY20Cmu  Om  VOJIUHEHUS  NPYHCUHDL,
8LIMANKUBAIOWE CUlbl Oom 00bEMA NOSPYIUCEHHOU uYacmu mena U om
RJIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCU Om NAOMHOCMU mead, Om
2nyOunbl, Ha KOMOPYIO NOSPYIHCEHO MEeN0, YCIO8Ull NAAGAHUS MeN, YCI06Ul
pasHogecusi pvlyaza u O10K08);, TOJ PyKOBOACTBOM II€Aarora y4acTBOBaTh B
IUIAHUPOBAHUU Y4EOHOI'O HCCIIEOBAHMsSI, cOOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpEHUs, CcleAyd MNpeUIOKEHHOMY IUIaHy, (PUKCUPOBaTh pE3YJIbTATh
NOJy4YEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJE MPEIIOKEHHBIX
TaOJIUI ¥ TPaQUKOB, J1EIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BaHUS;
IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMUHH (TJIOTHOCTH BEIIECTBA
XKUJKOCTH W TBEPAOrO TeJa; CHJIAa TPEHUS CKOJIbKEHUS; JAaBJICHHE BO3AYyXa;
BBITAJIKUBAIOIIAA CHJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEIO;
KOO(PGUIUEHT TOJE3HOro JEHCTBUSL IPOCTBIX MEXAaHHU3MOB),  CIEIYs
MPEJI0KEHHON MHCTPYKIIMH; TTPU BBIMOJTHEHUN U3MEPEHUH O]l PYKOBOICTBOM
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nejarora coOMpaTh dKCHEPUMEHTAIBHYIO YCTaHOBKY M BBIYHCIATH 3HAYCHUE
MCKOMOM BEJIMYUHBI,

coOMoAaTh NpaBWJIa TEXHUKHA O€30MAaCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000py0BaHUEM I10CJIE MTPEIBAPUTEIILHOTO OOCYXKACHUS C IEAArOroM;
COIIOCTABIISATh NMPUHIUIBL AEUCTBUS MPUOOPOB UM TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETP, TUHAMOMETP, COOOILAOIIUECS COCYIbl, OAPOMETpP, phIyar,
MOJBVIKHBIA W HEMOJBMKHBIA OJIOK, HAKJIOHHAs TUIOCKOCTH C OMOpOM Ha
TUAAKTAYECKUNA MaTepHal;

XapaKTepHU30BaTh MPUHIIUIBI JCHCTBHUS M3y4EHHBIX MTPUOOPOB M TEXHUUECKUX
YCTPOMCTB MOCJIE MPEIBAPUTENLHOT0 00CYKIEHHUS C IEJaroroM ¢ Oropoi Ha UX
omvcanusi (B TOM 4YHCIe: TOAIIMIHUKA, YCTPOWCTBO BOAOMPOBOJA,
THIPABINYECKUH ITPecC, MAaHOMETP, BEICOTOMED, IIOPIITHEBOM HACOC, apEOMET)),
UCTOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SBICHUH U HEOOXOIUMBIC
¢bu3nyuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHI / HAXOAUTh MH(OPMAIIMIO O MPUMEPAX MPAKTHIECKOTO
UCIOJIb30BaHUs (U3NUYECKUX 3HAHUN B TOBCEAHEBHOM JKU3HU JIJIs1 00eCTIeYeHUs
0€30MMaCHOCTH MPU OOpAIIEHUH C TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMM,
COXPAHEHHS 3/I0POBbSI M COOJIOJACHUS HOPM DKOJIOTUYECKOrO IMOBEJCHUS B
OKPYXAIOIIEH CPEIIC;

OCYILLECTBJISITh C IOMOIIBIO MEearora 0T00p UCTOUHUKOB MH(OpPMAaLlUU B CETU
HHTEepHET B COOTBETCTBUU C 3a/laHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN M MyTEM CpPaBHEHUS PA3UYHBIX MCTOYHUKOB BBIACIATH
uH(pOpMAIMIO, KOTOpasi SBISIETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJb30BaTh MPU BBHIIOJHEHUM YYEOHBIX 3aJaHUN HAy4yHO-TOMYJISIPHYIO
JIUTEepaTypy (QU3NYECKOTO COACpPKAHMS, CIPAaBOYHBIC MaTE€pPHANIbI, PECYPCHI
cetu MHTepHer; BiameTh NpuéMamMu  KOHCIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHusi MHPOPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh MO/ PYKOBOJCTBOM Iieiarora ¢ 00CyKJIeHHeM I1aHa paboThl KpaTKHe
MMCbMEHHbBIEC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(MOpMALINU
(bu3MUecKoro cojiepKaHusi, B TOM YHUCIE MyOJIMYHO JeNaTh KPaTKUE COOOIICHUS
O pe3yJbTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHUN; MPU TOM IPaMOTHO
MCIOJIb30BaTh U3yYEHHBIN MOHATUIHBIN annapat Kypca pU3uKu, COPOBOKIATh
BBICTYIIJICHUE TTPEe3CHTAIUEH;

IpPU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN MOJ PYKOBOICTBOM
mejarora pacmpeiieNiaiTh O0S3aHHOCTH B TpyNIe B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/ladyaM¥, CJIEIUTh 3a BBIIOJHEHHUEM IUTaHA [EHCTBUA,
aJlecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B JIEATENbHOCTb TIPYIIIHI;
BBICTpanBaTh ~KOMMYHUKATHBHOE B3aMMOJCHCTBHUE, YUUTHIBasE MHEHHE

OKPY>KaIOIIHX.
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8 KVIACC

[IpeamerHbie  pe3yabTaThl Ha 0a30BOM  ypPOBHE JOJKHBI  OTpa)kaTb
c(hOpMUPOBAHHOCTH Yy 00YJAIOITUXCSI YMEHUIA:

— OPHUEHTHPOBATHCA B MOHATUAX U ONEPUPOBATH UMU HA 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHE aTOMOB M MOJIEKYJI, arperaTHbIC
COCTOSIHMSI BEILIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIC Teja, HACBHIIICHHBIN U
HEHACBIIIEHHBIN Tap, BIAKHOCTh BO3/1yXa; TEMIIEpATypa, BHYTPEHHSS SHEPT U,
TEIUIOBOW JIBUTATENb; AJIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsll, IJIEKTPUUYECKOE
roJyie, TMPOBOJHUKU W JUAJIEKTPUKH, TIOCTOSTHHBIA JJIEKTPUUYECKUN TOK,
MAarHuTHOE MOJIE;

— pasnuyaTh SBJICHUS TIOCIIE TPEIBAPUTEIHLHOTO OOCYXKICHHSI C IEIarorom
(TerUIoBOE  paciIMpeHue/CcxaThue, Tervlonepeaada, TEIIOBOe paBHOBECHE,
CMauyMBaHUE, KaNWUIIPHbIC SIBJICHUS, MCMAapeHue, KOHJEHCAlMs, TUIaBJICHUE,
KPHUCTaJUIN3a1Us (oTBepaeBaHuE), KUIICHUE, TerIonepeaaya
(TEemIONpPOBOAHOCTh,  KOHBEKIMS,  HW3IY4YEHHUE);  DJIEKTpHU3alus  Tel,
B3aMMOJICHCTBUE 3aps0B, JEUCTBHUS DJEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJICUCTBUE MATHUTOB, JICUCTBUE MArHUTHOIO MO
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHash WHAYKIMS) 1O OMUCAHUIO HX
XapaKTepHbIX CBOMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SBIICHUE;

— pacro3HaBaTh C TMOMOIIBIO TEJarora MpPOSBICHUE H3YYEHHBIX (PU3NUECKUX
SBJICHUH B OKPYXAIOIIEM MHUPE, B TOM Yuclie (PU3nuecKue siBICHUSI B IPUPO/IE:
MMOBEPXHOCTHOE HATSKEHHE U KaNWJUISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIIIBI B
npuponae, wuznydeHue ConHia, 3aMep3aHHe BOJOEMOB, MOPCKHE Opu3Hbl,
oOpa3oBaHUE pOCHI, TyMaHa, WHES, CHEra; »>JICKTPUUECKUE SBJICHUA B
atMocepe, IIEKTPUUECTBO KUBBIX OpPraHW3MOB; MAarHUTHOE TOJIe 3eMIIH,
Jpeiid) TMOMCOB, POJIb MArHUTHOTO TOJISA U1 KU3HU Ha 3emJie, MOJIIpHOE
CUSTHUE; TIPU 9TOM TEPEBOJUTH MPAKTHYECKYIO 337a4y B Y4€OHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (U3HUECKUX SIBIICHUN;

— ONUCHIBaTh IO/ PYKOBOACTBOM Iie/arora ¢ OOCYXKIEHHWEM TIulaHa paboThI
M3YYCHHBIC CBOMCTBA TEN W (DU3MYECKUE SIBIICHUS, WCIOIB3Ys (PU3mdecKue
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSISI DHEpPrusi, KOJIWYECTBO TEIJIOTHI,
ylieJibHasl TEMJIOEMKOCTh BEIECTBA, y/AEbHAS TEIJIOTA IUIABJICHHUS, yAeIbHAs
TEIJIoTa MapooOpa3oBaHUsl, ylelbHAas TEIUIOTa CrOpaHus  TOIUIMBA,
KOA((PUIIMEHT MOJEe3HOro JCHCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTEIbHAsS
BJIQXKHOCTh BO3/yXa, >3JIEKTPUYECKHM 3apsj, CHUJla TOKA, JJIEKTPUYECKOE
HaIpsHKEHHWE, COMPOTUBIECHUWE TMPOBOJHUKA, YAEJIbHOE COMNPOTHUBIICHUE
BEIIECTBA, pab0oTa M MOIIMHOCTb DJEKTPUUECKOTO TOKA); IPH ONMHCAHUU
MpaBUJILHO TPAaKTOBATh C TIOMOIIbIO TMenarora (PU3MYECKUd  CMBICI
UCIOJIb3YEMbIX BEIIMYUH, OOO3HAYCHHUS M €IWHUIIBI (U3MYECKUX BEJIUYUH,
HaxoJIUTh (POPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIMYUHY C
JPYTUMHM  BEJIMUMHAMU, CTPOUTh TpaduKud M3YYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEJINYHH,
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OIPEACIISATH MOCJIE MPEIBAPUTEILHOTO OOCYKIEHHUS C TIEIaroroM CBOMCTBA TeT,
(du3nueckue SABJIECHUS W MPOUECCHl, HCIOIb3YS OCHOBHBIE IOJOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM ~ TEOpUM  CTPOEHHUS  BEIIECTBA,  MPUHIIMI
CYINEpPIIO3ULIMU 0 (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3apsija,
3akoH OMa myis y4yacTka Lenu, 3axkoH /[{xcoyni—/lenya, 3aKOH COXpaHEHUSA
SHEPruM; NpPU 3TOM HAXOJIUTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOe BBIPAKEHUE C OMOopoil Ha uudpoBble 0Opa3oBaTeIbHBIC
PECYPCHIL;

COOTHOCHUTD IOJI KOHTPOJIEM Iejiarora pU3nyecKue mpouecchl U CBOMCTBA Tell,
B TOM UHCJIE U B KOHTEKCTE CUTYallMil TPaKTUKO-OpUEHTUPOBAHHOIO XapaKkTepa,
IpY MOMOIIM NEAArora BbISBIATH NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH
oOBsicHeHHE U3 1—2 JOrM4YecKux MaroB ¢ Onopoi Ha 1—2 M3ydeHHBIX CBOIMCTBA
bu3nuecKuX SABJICHUN, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh TUMOBBIE PACYETHBIE 33/1a4d B |—2 NEWCTBUS C OMOPOW HA AJIITOPUTM,
NpeIBapUTEIHLHO Pa300paHHBI COBMECTHO C MEJAroroM, MCMob3ys 3aKOHbBI U
dbopmyIibl, cBsA3bIBaONIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIM3a yCIOBHS
3a/1a4yd 3aMKChIBaTh KPAaTKOE YCIJIOBUE, BBISBISATh HENOCTATOK JAHHBIX IS
peleHusl 3aJauM, BBHIOMPATh 3aKOHBI U (HOPMYNBI, HEOOXOAUMBIC IS €
peueHus, MpPOBOAWUTH pPAcdy€Tbl W CPAaBHUBATh IIOJIYYEHHOE 3HAUYEHUE
(¢u3nYecKoi BETMUYHUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh TNPEACTaBICHUE O MpodieMax, KOTOPbIE MOXHO PELIUTh MPH MOMOIIH
($u3NYECKUX METOJOB IOCJE IMPEeIBAPUTEIBHOIO OOCYXKACHUS C IEIarorom;
UCIOJIb3Yys OMUCAHUE UCCIIEIOBAHUS, BBIIEIATh IPOBEPAEMOE MPEANOIOKEHUE,
OLICHMBAaTh IPABWIBHOCTh IIOPSIKA IIPOBENCHHSI HCCIECIOBAHUS, JIEJIaTh
BBIBO/JIbI;

YMETh HaxXOIUTh C HCIOJb30BaHUWEM IM(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI 1O HAOIIOJEHUIO (PU3NYECKUX SBJICHUN MU (PU3NYECKHX CBONCTB T
(KamWUIsIpHbIE SIBJICHUS, 3aBHUCHUMOCThH JIaBJICHUS BO31yXa OT €ro oobéma,
TEMIIEPaTyphl; CKOPOCTH MPOLECCa OCThIBAHUS/HArPEBAHUS MPU M3ITYYCHUU OT
[[BETA U3JTy4aroIIei/IorIonaoiell MTOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOJIbI
OT TEMIEPATYPHI )KUJIKOCTU U IUIOMAAU €€ TOBEPXHOCTH; IEKTPU3aLUs TEN U
B3aMMOJICHCTBUE JJIEKTPUUYECKUX 3aps0B; B3aUMOJACHCTBHE MOCTOSHHBIX
MAarHUTOB, BU3yaJIM3allMsl MATHUTHBIX MOJIEW MOCTOSHHBIX MATHUTOB; IEUCTBUS
MarHUTHOTO MOJISL Ha TPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMArH1uTa, CBOMCTBA
ANIEKTPOABUTATENS TMOCTOSHHOTO TOKa): (opMynupoBaTh MpOBEpseMbIe
MPENNONOKEHUs, COOMPaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHUS C
OMOpOM Ha CXEMY; OIHKCHIBATh XOJ ONbITa U (OPMYIUPOBATH BBIBOABI MOJ
PYKOBOJCTBOM IIE€NArora;

MMETh MPE/ICTABIEHUSI O UBMEPEHUHU TEMIIEPATYPbl, OTHOCUTEIbHON BIAKHOCTH
BO3/1yXa, CUJIbl TOKA, HAIIPSPKEHUS C CIIOJIb30BaHUEM aHAJIOTOBBIX TPUOOPOB U
JATYMKOB (U3MUECKMX BEIMYMH; NpU TMOMOIIM TMEeJarora CpaBHUBATh
PE3yIbTaThl U3MEPEHUI C yUETOM 3aIaHHON aOCOIFOTHOM MOTPEIIHOCTH;
IIPOBOJUTh COBMECTHO C TIE€JAroroM HCCIEIOBAHUE 3aBUCUMOCTH OIJHOMN
(bu3NYeCcKOl BEJIMYUHBI OT JPYTrOM C HUCIONB30BAHUEM TMPSMBIX HU3MEpPEHUN
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(3aBUCUMOCTh  CONPOTHUBJIEHUS MPOBOJAHMKA OT €ro JUIMHBIL, IUIOWAAH
IIONEPEYHOr0 CEYEHHUsI M YAEJIBHOIO CONPOTUBIICHUS BEIECTBA MPOBOIHHUKA;
CWJIbIl TOKa, MIYIIEr0 4Yepe3 MPOBOJHUK, OT HANPSHKEHHsS Ha IMPOBOJHUKE;
UCCIIEIOBaHUE  TOCJENOBATEIbHOIO M NApajuIeNIbHOIO  COCIWHEHUU
IPOBOJHUKOB): IUIAHUPOBATh MCCIENOBaHUE, CcOOMpaThb yCTaHOBKY U
BBITIOJTHATH U3MEPEHUS M0/l PYKOBOACTBOM MEAarora, cieayst Npeajio)keHHOM Y
IU1aHy, (PMKCUPOBATh PE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TAaOJIUL U
rpaduKoOB, JAeaTh BBIBOJBI 10 PE3YJIbTaTaM UCCIIEAOBAHUS MOCIIE 00CYXKACHUS
C Me1arorom;

COOTHOCUTh KOCBEHHbIE M3MEpPEHHUS (PU3UUECKHX BeIMYUH  (yIeibHas
TEMJI0EMKOCTh BEIlleCTBa, COMPOTUBIIEHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb
ANIEKTPUYECKOIO0 TOKA): C IOMOINBIO IIeJlarora IUIAHUPOBAaTh HW3MEPEHUs,
coOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEAysl  HpPeIIOKEHHOU
WHCTPYKIUH, U BBIYUCIIATh 3HAYECHUE BEJIMYMHBL;

coOIt0/1aTh MpaBWJIa TEXHUKU O€30MACHOCTH Npu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM T1OCJIE TTPEBAPUTEIHLHOTO 00CYKIEHUS C TIEIaroroM;
COIIOCTABJIATh C IIOMOIIBI II€AAarora NPUHLUIBL JACHCTBUSA HW3YYEHHBIX
npuOOpPOB U TEXHUUECKUX YCTPOMCTB C OMOPOIl HA UX ONMHUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUsI JOMOB, TMIPOMETp, NapoBas TypOWHaA, amIepMerp,
BOJIbTMETP, CUYETYMK DJIEKTPUYECKOM DSHEPrUH, AJIEKTPOOCBETUTEIIbHbBIEC
npuOOpbl, HArpeBaTeNbHbIE 3JIEKTPONPHOOPHI (IIPUMEPHI), SJIEKTPUUYECKUE
NPEJOXPAHUTENN; SJIEKTPOMArHUT, AJIEKTPOJBUTATENb MOCTOSHHOIO TOKa),
UCIOJb3Ysl METOAMYECKHE MaTephasibl O CBOMCTBaX (PM3UYECKUX SIBICHUU U
HeoOXoIMMbIe (PU3HUUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCJE MPEABAPUTEIBHOIO OOCYXIAEHHUSI C MEAaroroM MpocThie
TEXHUYECKHUE YCTPOMCTBA U M3MEpHUTENbHbIE NpUOOpPHI IO CXeMaM |
CXEMAaTHUYHBIM PHUCYHKaM (KUIKOCTHBII TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETp, JBUTaTelb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKON, peocTar);
COCTaBJISITb  CXEMbI  JJIGKTPUYECKUX LEMed ¢ MOCIeAOBaTelIbHbIM U
napauieIbHbIM COEIMHEHUEM AJIEMEHTOB, COOTHOCS YCJIOBHBIE O0O3HAUYECHHS
AJIEMEHTOB JJIEKTPUUECKUX LIEIEH;

NPUBOAUTH MPUMEPHI/HAXOAUTh MHPOPMALMIO O MPUMEpPAX MPAKTHIECKOTrO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUI B TOBCETHEBHOM JKU3HU U1 00€CIICUeHUs
0€30MmacHOCTH MPH OOPALICHUH C MPUOOpPAMU U TEXHUYECKUMHU YCTPOHCTBAMU,
COXpaHEHHUS 370pPOBbsS U COOIIOAECHHUS HOPM 3KOJOTMYECKOIO IIOBEJECHUS B
OKpYKarolleH cpene;

OCYLLECTBJISITh C MOMOIIbIO IeJarora IMOUCK HH(OpMaLUU (PUINIECKOTO
colepkaHud B ceTh VIHTepHET, HAa OCHOBE HWMEIOIIMXCS 3HAHUM U IYTEM
CpPaBHEHHMSI JOIMOJHHUTENbHBIX MCTOYHUKOB BBIIEIATH MH(POPMALUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUNUBOI HJIM MOKET ObITh HEAOCTOBEPHOM;

UCIOJIb30BaTh MpPH BBIMOJHEHUU YYEOHBIX 33JaHU OTOOPaHHYIO MEAaroromMm
HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOro COJEp)KaHus, CIpPaBOUYHBIE
MaTtepHalibl, pecypchbl cetd MHTepHeT; BiaaeTh npuéMamMu KOHCIEKTUPOBAHUS
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TeKcTa, IpeoOpa3zoBanus HHGOPMAIIMHN U3 OJHOIN 3HAKOBOM CHCTEMBI B IPYTYIO
C OIIOPOU Ha AITOPUTM U YTOUHSIOIIME BOIIPOCHI IE1arora;

— CO3[aBaTh IMOJ PYKOBOJACTBOM Iiearora ¢ OOCYXJIEHHEM ILIaHa pPaOOThI
MMCbMEHHBIE U KpaTKWe YCTHBIE COOOIIeHUs, 000011as uHdOpMaIo u3
HECKOJIbKUX HMCTOYHUKOB (PUBMUECKOTO COJIEPKAHUSI, B TOM YHUCIEe MYyOJIUYHO
MPEACTABIATh PE3YIBTATHI MPOECKTHOW UJIM MCCIIEA0BATEIIbCKON e TEIbHOCTH;
IPY 3TOM TPAMOTHO MCIIOJIB30BaTh M3YYECHHBIN IMOHATUWHBIN amnmapar Kypca
(U3HKHU, COMPOBOXK/IATh BHICTYIUIEHUE TPE3EHTALUEH;

— TIPY BBIMOJHEHUH YYEOHBIX MTPOCKTOB U UCCIAEAOBAHUM (PU3NUECKUX MPOIIECCOB
MO/l PYKOBOJACTBOM Ie€Jlarora pacnpenesnsiTh OOs3aHHOCTH B TpyIIe B
COOTBETCTBUHU C ITOCTABJIECHHBIMU 33Ja4aMHU, CIEAUTH 32 BBITOJIHECHUEM IUIaHA
NEeWCTBUIN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHMBATh COOCTBEHHBIN BKJIa/ B
JEATENIbHOCTh TPYIIbL, BBICTPAMBATh KOMMYHUKATMBHOE B3aUMOIECHCTBHE,
MIPOSIBIISISI TOTOBHOCTD pa3perniarh KOH(QIUKTHI.

9 KJIACC

[IpenmeTHBIe pe3yabTaThl Ha 0a30BOM  ypPOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHUIA:

— OPHCHTHPOBAThCS B TOHATHAX W OMNEpUpPOBaTh MMM Ha 0a30BOM YPOBHE:
cucTtemMa oOTcuéra, MaTepHallbHas TOYKa, TPACeKTOPHsS, OTHOCHUTEILHOCTh
MEXaHUYEeCKOro JIBIKEHHUs, nedopmarus (ynpyras, IJlacTHYecKas), TPEHHE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTh W TEpPErpy3Ku; IICHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENO, IEHTP TSOHKECTH TBEPAOTO Tela,
paBHOBECHE; MEXaHMYECKHUe KoyeOaHus | BOJHBI, 3BYK, HWH(Pa3BYK
U yABTPa3BYK; AJICKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JCKTPOMArHUTHBIX BOJIH,
CBET, OJMM30PYKOCTh U JAITBHO30PKOCTh, CHEKMPbl UCHYCKAHUSA U NO2TOWEHUS,
anbda-, 6eTa- U raMMa-u3IydeHUs], U30TOIBI, S/IepHAs YHEPTeTHKA,

— COOTHOCHUTBH SIBIICHUS TIOCJIC TPEABAPUTEILHOTO OOCYXKIACHHS C I€1arorom
(paBHOMEpHOE 1 HEPaBHOMEPHOE IPSIMOJIMHEHHOE JIBIKEHNE,
PaBHOYCKOPEHHOE TMPSAMOJIMHEHHOE MBW)XKCHHE, CBOOOIHOE TaJeHue Tedl,
pPaBHOMEPHOE ABUKEHUE TIO OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE
JBUKCHHE, KoJjeOaTelbHOe JBIDKEHHE (3aTyXalolue W  BBIHYXICHHBIE
KoyieOaHus), PE30HAHC, BOJHOBOE  JBI)KCHHE, OTPaXCHUE  3BYKa,
MPSIMOJIMHEHOE PACTIPOCTPAHCHHE, OTPAXKECHUE U TTPEIIOMIICHUE CBETA, TIOJTHOE
BHYTpPEHHEE OTPAKCHUE CBETA, pa3JIo’KeHUE OEI0r0o CBETa B CIIEKTP U CIOKCHUE
CIEKTPAJIbHBIX 1IBETOB, JHWCIEPCHUS CBETA, €CTECTBEHHAs PaIWOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHCWYATOTO CIHEKTpa W3IYy4EHHs) 110 OINHUCAHUI0 WX
XapaKTepHbIX CBOMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe ABICHUE;

— pacmo3HaBaTh C TOMOIIBIO Teaarora MPOSBIEHWE H3YYEHHBIX (DU3MIECKUX
SIBIICHUW B OKpY>KaroIieM Mupe (B TOM YucCIlie (pu3ndecKue SBICHUS B IPUPOIC:
MPWIMBBl U OTJIUBBI, JBIKEeHUE IUIaHEeT COJMHEYHOW CUCTEMBbI, PEaKTUBHOE
JBIDKEHUWE  JKUBBIX  OPraHU3MOB, BOCHPHUSTHE 3BYKOB  KHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, ITyHaMHM, 3XO0, I[BETa TEJI, ONTHYCCKUC
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SBJICHUS B TIPUPOE, OMOIOTHYECKOE ACHCTBUE BUTUMOTO, YABTPa()HOIETOBOTrO
U PEHTTEHOBCKOTO U3JIy4YEHHH; €CTECTBEHHbI paJnOakTUBHBIN  (oH,
KOCMHUYECKHE JIy4d, paJAMOAKTUBHOE U3Iy4YE€HUE MPHUPOJHBIX MHUHEPANIOB;
JICICTBHE PaIMOAKTUBHBIX M3ITY4CHUN HA OpPraHU3M 4YelOBEKa), IPU ITOM IO/
PYKOBOJICTBOM Il€flarora IEpPeBOAUTh IPAKTUUYECKYI0 3ajJady B YdeOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (PU3UUECKUX SIBICHUIA;

— ONHCHIBATh MOJ PYKOBOJACTBOM I€Jarora ¢ oOCYXJE€HHEM IIJaHa padoThI
M3YYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBIICHHS, HMCIONb3YySd (PH3UUYECKHE
BEJIMYMHBI (CpelHsIsI W MTHOBEHHas CKOPOCThb Tella MPH HEpaBHOMEPHOM
JBUKEHUH, YCKOPEHUE, MepeMelleHIe, TyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHHUS,
CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO TaJeHHs, BeC Tea,
UMITyJbC Tella, HMIIYJbC CHJIbl, MEXaHW4yeckas paboTa U MOIIHOCTb,
NOTEHIMAJIbHAST JHEPrusi Teja, TMOJHATOrO HaJ MOBEPXHOCTHIO 3EMJIH,
MOTEHIMAJIbHASL DHEPIUsl CKATOM MPYXKUHBI, KHHETUYECKas dHEPrusi, MojaHas
MEXaHWYEeCKasi JHEeprusi, MepuoJ M YacToTa KojeOaHUM, [IMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEIOMIICHUS
cpedbl); TpPU OMUCAHUM C TIOMOINBIO YYUTENs NPaBUIBLHO TPAaKTOBATh
(bU3NYECKUN CMBICI HCHONb3YEMbIX BEJIMYWH, OOO3HAYCHHUS U €IUHUIIBI
bu3MUeCKMX BETUYMH, C OMOpPOM HAa METOJUYECKHX MaTepual HaXOIWUTh
dbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (QU3NYECKYI0O BEIUYHHY C JIPYTUMHU
BEIMYMHAMH, CTPOUTHh TpapUKHA HW3YYCHHBIX 3aBUCUMOCTEH (UINIECKUX
BEJIMYMH;

— XapakTepu30BaTh IIOCJIE MPEIBAPUTEIBLHOIO OOCYKIEHUS C MeAarorom
CBOMCTBA TeJ, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCIOJb3Ys 3aKOH COXPaHEHUs
DHEPruH, 3aKOH BCEMUPHOTO TSATOTCHUS, TPHUHIUI CYNEPIO3UIUN CHII,
OPUHLIUI OTHOCUTENbHOCTH ['anmuines, 3akoHbsl HbIOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCa, 3aKOHBl OTPAKEHUS M TPEJIIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS
3apsiZIOBOTO YU MAacCOBOTO YHCEN MPH SIACPHBIX PEAKIUX; TP 3TOM HaXOIUTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M €ro MaTeMaTHYeCKOE BBIPAXKEHHE C
ornopoi Ha nudpoBsie 00pa30BaATENbHBIE PECYPCHI;

— COOTHOCUTH TOJ] KOHTpOJIEM Tenarora (Pu3nyecKue MpoLecchl U CBOWCTBA TeT,
B TOM UYHCJIE U B KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH TPU TOMOIIM TEJarora MpUYWHHO-CIIEJACTBEHHBIE CBSI3U, CTPOUTH
O0BsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 U3yYEHHBIX
CBOMCTBA (M3UUECKUX ABJICHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

— pemiath TUIOBBIE pacu€THbIC 337auu B 1—2 NEHCTBUS C OMOPOI Ha aJlrOPUTM,
IPEIBAPUTEIHLHO Pa300PaHHBIN COBMECTHO C, UCIOJB3Ys 3aKOHBI U (DOPMYIIBI,
CBsI3bIBatONINE (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBHS 3a7aud
3aIllUChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIOIIUE WM H30BITOYHBIC
JaHHBIE, BBIOMpATh 3aKOHBI M (GOPMYIIbI, HEOOXOJUMBIE IS PEIICHHUS,
IPOBOJIUTH PACY€Thl U OICHUBATh C TIOMOINBIO YYHUTENS PEATMCTUYHOCTD
MOJTy4YEHHOT0 3HaUYeHUs (PU3UUYECKON BETUUHHBI;

— WMETh TPEACTaBICHUE O MpOoOJieMax, KOTOPhIe MOXKHO PEUIUTh MPH MTOMOIIA
¢u3NYeCKuX  METO/AOB; HCIOJb3yS  ONHMCAHWE  HUCCIEAOBAaHMs, IOCHe
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peIBApUTEIHLHOTO OOCYKJIEHHSI C TMEJaroroM BBIACIATH IPOBEPSIEMOE
MPENNoNOkKEHWe,  OICHUBAaTh  MPAaBUJIBHOCTh  TOpSAJAKA  MPOBEACHUS
UCCIICZIOBAHUSA, JeNaTh BHIBOABI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHHIA
Y OTIBITOB,;

YMETh HAaXOAUTh C UCMOJb30BaHUEM HUMPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOEHNIO (PU3UUECKUX SBJICHUN WUIU (PU3NUECKHX CBONCTB T
(u3yyeHne BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHUsS DSHEPruu;
3aBUCUMOCTH TIeproJia KoJeOaHU! MPYKUHHOTO MasTHUKA OT MacChl Irpy3a U
HKECTKOCTH TPYKUHBI M HE3aBUCUMOCTH OT AMIUIUTYABl MalbIX KOJICOAHU;
NPSIMOJIMHEWHOE pacpOCTpaHEHHE CBETa, Pa3IoKeHHE OEJIOro CBETa B CIEKTD;
W3YYEHHE CBONCTB M300paKEHUS B TJIOCKOM 3€pKalie U CBOMCTB M300pakeHUS
npeaMeTa B coOuparoieil JuH3e; HaOJMI0JACHHE CIUIOIIHBIX M JIMHEWYaThIX
CIEKTPOB U3IYYEHHUS): CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 0OOpyaOBaHUSI C OMOPOM HA CXEMY; OINMCHIBATH XOJ OMNbITAa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BBIBOBI [TOJI PYKOBOJICTBOM II€/1arora;
IPOBOJUTh TPU HEOOXOAMMOCTH CEpPHIO0 MPSMBIX H3MEPEHHH, Ompeernss
CpeAHee 3HAa4YeHHE U3MEpseMOW BEIUYUHBI  (QoKycHoe  paccmosiHue
cobuparowell JIUH3BL), 000CHOBBIBAThH BBIOOD crioco0a
U3MEPEeHUSI/ I3MEPUTEIHHOTO TPUOOopa;

IPOBOJIUTH COBMECTHO C IE€JaroroM UCClI€0BAHUE 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH C UCTOJb30BAHUEM TMPSAMBIX H3MEPEHHH (3aBHCHUMOCTH IyTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBM>KEHUHU 0€3 HayallbHOM CKOPOCTH; ITeprojia
Koje0aHUl MaTeMaTUYeCKOro MasTHUKA OT JIJIMHBI HUTH; 3aBUCHUMOCTH Yyrja
OTpa)KEHUsSI CBETa OT yrijia MaJieHUsl M yriia TpejoMJICHHs OT yria MaJeHUs):
nocje oOCYKISHHs 0]l PYKOBOACTBOM Ie[arora mjiaHupoBaTh UCCIIEI0BaHUE,
coOMpaTh YCTaHOBKY, (DMKCHpOBATh pPE3ylbTAaThl MOJYUYEHHOW 3aBUCHMOCTH
(bu3MYECKNX BEIUYMH B BUJIC TaOIUI] M rpaduKoB, ACNaTh BBIBOJABI IO
pe3yJbTaTaM UCCIIETOBAHMUS;

COOTHOCHUTH KOCBEHHBIE U3MEPEHUSI (DU3MUECKUX BETUYHH (CPEHSISI CKOPOCTh U
YCKOpEHHUE Tejla MPH PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
nazeHusi, >KECTKOCTb TMPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4yeckass paboTa ¥ MOILIHOCTh, 4YacToTa U TMEpUojA  KoyieOaHHit
MaTEeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB, ONITUYECKAs cujia coOuparoen
JIMH3bI, PaJUOAKTUBHBIN ()OH): C TOMOIIBIO Me/larora IIaHUPOBaTh U3MEPEHUS;
cOOMpaTh IKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYs
NPEIJIO)KEHHONM  MHCTPYKIMHU;  BBIUMCISATH  3HAYEHUWE  BEIIMYUHBI U
aHAJIM3UPOBATH TOJYYEHHbIE PE3YJIbTAaThl C YYETOM 33JaHHON MOTPEUIHOCTU
U3MEPEHUN;

coOJIt0/1aTh MpaBUJla TEXHUKU OE€30MaCHOCTH MpU paboTe C J1adopaTOpHBIM
000pyI0BaHHEM TIOCIIE TTPEBAPUTEIHLHOTO O0CYKICHHUS C TIEIaroroM;
COTOCTaBISITh C TOMOIIBI0 TIEAarora OCHOBHBIE TMPHU3HAKKA W3YYEHHBIX
bu3nuecKuX MOJEeNeil: MarepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEIIO,
TOYEUYHBIN MCTOYHHK CBETA, JIy4d, TOHKAs JIMH3A, TJIAaHETapHas MOJIEe]bh aToMma,
HYKJIOHHAsI MOJIEJTb aTOMHOTO sI/ipa C OMOPO Ha METOUYECKUE MaTePHAITIBL;
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XapaKTepu30BaTh IMOCJE MPEABAPUTEIBHOIO OOCYXICHUS C TIeAaroromMm
NPUHLUNBL JIEUCTBUSL H3YYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOil Ha WX ONUCAHUS (B TOM YMCIE: CHUAOMETP, JATYUKU IOJOKEHHUS,
pacCTOSHUS M YCKOPEHHS, paKeTa, JXOJIOT, OYKH, MEepuckor, Qoroammnapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona),
UCIOJIb3Ys IU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI;

MCIIO0JIb30BaTh IMOJ] PYKOBOJCTBOM II€Jarora CXeMbl U CXEMaTUYHbIC PUCYHKHU
W3YYCHHBIX TEXHUYECKHX YCTPOMCTB, HW3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TIPOIIECCOB MPH PEHICHUU YYEOHO-TIPAKTUUECKUX 3aj1ay;
ONTUYECKUE CXEMBI JJIsl TMOCTPOCHUS H300paKe€HUU B TUIOCKOM 3epKajie U
coOuparoIeu JIMH3E;

MPUBOAUTH TPUMEPBI/HAXOIUTh HHGOPMAIMIO O TpUMEpax MNPAKTUYECKOTO
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUNA B TTIOBCEIHEBHOM JKU3HU TSI 00ECTICUSHUS
0€30MMacCHOCTH MpHU OOpaIIeHUH ¢ TPUOOpPAMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHS 370pPOBbS U COONIOEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKalollen Cpeae;

OCYIIECTBJIATH MO PYKOBOACTBOM TI€Iarora mouck nHpopmarmm Gu3snaeckoro
cojepkanusi B cetu HHTepHeT, camocTosTenbHO (HOPMYTUPYsI TOUCKOBBIN
3aMpoc, HAXOAWTh IMYTH ONPEAEJICHHS JOCTOBEPHOCTH  IMOJIYYECHHOH
nH(pOpMaIK HAa OCHOBE UMEIOIIUXCS 3HAHUHN U JIOTIOTHUTEIbHBIX UCTOYHUKOB,;
MCII0JIb30BaTh MPHU BBIMOJHEHUHM YYEOHBIX 3aJaHU OTOOpaHHYIO MEIarorom
HAay4YHO-TIOMYJSIPHYIO JIMTEPATYPy (PU3UUECKOTO CONEpkKaHUs, CIPaBOYHBIC
Marepuansbl, pecypchl cetd IHTepHeT; BiIaeTh NpuéMaMHi KOHCIIEKTUPOBAHUS
TEKCTa, peoOpazoBaHusi HHGHOPMAIIUU U3 OJJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OMOpOM Ha aJrOPUTM W YTOUHSIOIIME BOIMPOCHI MEAarora; co3jaaBarh IOJ
PYKOBOJICTBOM TIeIarora ¢ 00CYKJICHHEM IIaHa pa0OThI MICHhbMEHHBIC U YCTHHIC
COOOIIIEHUS Ha OCHOBE MH(OPMAITUU U3 HECKOJIbKUX UCTOYHUKOB (DU3UUECKOTO
COJEp)KaHUsI, MYyOJUYHO TPENCTaBIATH PE3YJbTAaThl MPOEKTHOW WU
UCCIEA0BATENbCKON JIEATENIbHOCTA;, MPU 3ITOM TPaAMOTHO HCIOJIb30BaTh
W3YYEHHBIM TMOHATUWHBIA anmapar u3y4aemMoro pasjaena GU3UKH U
COMPOBOKJATh BBHICTYIUICHWE TIPE3CHTAME ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnyeckoe MIaHUPOBAHKUE U KOTMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOEHUE KaXA0W TeMbl yueOHoro npeamera «dusukar
denepanbHON aAaNTHPOBAHHOW OCHOBHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHMs OOYyYAIOIIMXCS C
3aJIEP’KKOM MCUXUYECKOTO PAa3BUTHA, B IIETIOM COBMAJAIOT C COOTBETCTBYIOMIMM paszzaenom denepanbHOi pabodeil mporpaMmsl
yuebHoro npeamera «Pu3nkay 00pa3zoBarelbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus. [Ipu atom Opranusainus Brpase
camMa BHOCHUTb M3MEHEHHMs B COJAEp)KaHUE U paclpeaesieHue yueOHOro Marepuana 1Mo rojgaMm oOydeHHs, B MOCIEI0BaTEIbHOCTh
U3y4EHUS TEM M KOJIMYECTBO YacOB HAa OCBOCHHME KAXKIOW TEMBI, OMpENEJICHHE OpraHU3alMOHHBIX (opM OOyueHus W T.I.
OO60CHOBaHHOCTh JAHHBIX MU3MEHEHUH OIpenensieTcss BbIOpaHHbIM 00pa3oBarenbHOM opranuzanueit YMK, uHauBHayalbHbBIMU
NCUXO(PU3NIECKUMU OCOOEHHOCTSIMU KOHKpETHBIX oOyuatomuxcsi ¢ 3IIP, cremeHpi0 YCBOGHHOCTH HMHU Y4YEOHBIX TEM,
PEKOMEHJAIMSIMHU 110 0TOOPY U ajanTalui yueOHOTro MaTepuaia no gpusuke, mpeacTaBieHHbIMU B [loscHUTENBHOM 3anmucke.

7 KJIACC (68 4)

MAarHuTHbIC, CBCTOBLIC, 3BYKOBBIC.

TemaTuuecknii OcHOBHBIE BUABI 1eSITEJILHOCTH YYAUIUXCS
OcHOBHOE cofiepKaHHE . .
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Pasnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY Kkamowmero mupa (6 1)
Puznka — ®uzuka — Hayka o0 npupoae. SIBieHus | BrolsBieHHe OCHOBHBIX Pa3iIMUMi IPH MOMOIIM IEfarora Mexay (U3MYeCKUMH M XUMHYECKUMH
Hayka o npupoze | npupoasl  (MC’).  @usuueckue  sBnenus: | npespamenusmu (MC — xumust).
2 ) MEXaHWYeCKHe,  TeIUIOBBIE,  JJIEKTpUYeckue, | Pacrio3HaBanne um KiaccuuKanus IOCHIe OOCYKISHHS C IelaroroM Mpu MOMOIIM HABOASLINX

BOIIPOCOB (1)I/I3I/I‘16CKI/IX SIBIICHUI: MCXaHUYCCKHUX, TCIUIOBBIX, JJICKTPUYCCKUX, MAIrHUTHBIX

" CBCTOBBIX.
HaGJ’IIOI[eHI/Ie " OIIMCAaHHUuC (l)I/I?)I/I‘-IeCKI/IX SIBJICHUI Ha 0a30BOM YpOBHE.

duzuveckne
BeJIMYUHBI (2 1)

duznyeckue BEJTUYHHBI. Mzmepenue
dusuueckux BenuuuH. Dusuueckue npubopwvi’®

OmnpezencHre PYU MOMOIITY ITearora ICHBI ISICHHSI KAl H3MEPUTEIBHOTO MPHOOopa.
W3amepenne mo oOpasily moj pyKOBOJCTBOM IIearora JUHEHHBIX Pa3MEpPOB TET M MPOMEKYTKOB

3 MC — 311eMeHTBI COACPXKaHUA, BKIIIOYAOIINWE MEKIPEAMETHBIC CBA3U, KOTOPBIC nonpo6Hee PaCKpBITBI B TEMAaTUYCCKOM IIJITAHUPOBAHWM.
6 KprI/IBOM 0003Hau€eH y'-le6HLII>i marepual, KOTOpBIﬁ H3y4a€TCs, HO HE BBIHOCUTCA Ha MMPOMEKYTOUHYIO U UTOTOBYIO aTTCCTAIUIO.
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Toepewnocme
cHCTEMa ENHHII.

Hemoncmpayuu’

1. Mexanuueckue, TEIUIOBBIE, DJIEKTPUYECKUE,
MarHUTHBIC, CBETOBBIC SIBICHUS.

2. ®usudeckre MprudOPHI U MPOIeAypa IPSIMbBIX
U3MEPCHUH  QHAJIOTOBBIM H  IU(POBBIM
pUOOPOM.

Jlabopamopnuvie pabomot u onvimol.

1. Omnpenenenve IEHBI JIeTICHHSI

HU3MEPHUTENEHOTO mpudopa (ucnonb3ys

TEXHOJIOTHYECKYIO KapTy IKCIICPIMECHTA).

2. W3mepenue paccTosHU.

3. W3mepenne  00BEMa

TBEPAOrO Tea.

4. Onpedenenue pazmepos Manivix mei.

5. W3mepenne TemmepaTypsl MpU MOMOILU

JKHJIKOCTHOTO ~ TEepMOMETpa M JaT4HMKa

TEMITEpaTypHl.

6. IIposedenue uccredosanus no nposepke

2unomesvl:  OAIbHOCMb  NOAEMA  WAPUKA,

NYWEHHO20 20PUBOHMANbHO, meM 0oblle, Yem

bonvute gvicoma nycka.

usmepenuii.  MexyHaponHas

KUIOKOCTH u

BPEMEHU C y4ETOM MTOTPELTHOCTEN.

W3mepenue o o0pa3iy Mo PyKOBOJCTBOM Iefjarora 00bEMa >KMIKOCTU U TBEPAOTO Tela.
W3mepenne nmo oOpasiy 1moj pyKOBOJCTBOM II€larora TEMIEparypbl IPH ITOMOIIH KHUAKOCTHOTO
TEpMOMETpa U JaTYnKa TEMIIEPATYPHI.

BrInonHeHne HECTIOKHBIX TBOPYECKMX 33JIaHMH C OINMOpOil Ha alNropuT™M, NpPEABAPUTENHLHO
pa3o0paHHbIH C IEJaroroM 1o NOMCKY CIIoCO00B M3MEPEHHsI HEKOTOPBIX (PU3NYECKUX XapaKTePUCTHK,
HalpuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIINX
paccTosiHU, MaJTBIX TPOMEXKYTKOB BpeMeHH. OOCyKIeHN e pe IaraeMbIX crioco0oB.

EcrecrBenHo-
HAY4YHBI METOX
no3HaHus (2 4)

Kak ¢usuka u jApyrue ecTeCTBCHHBIC
HayKH MU3Y4aloT NpUpOLy. EcmecmeenHHo-Hayutblil
MemoO no3HaHus: HAOMOOeHue, NOCMAHOBKA
HAYYHO2O — 60MpOCA,  BbIOGUIICEHUE — 2UNOME3,
IKCHEPUMEHM NO NPOBEPKe 2unomes, 00vbsiCHeHue
Habmooaemozo seienus. Onucanue @GuU3UYECKUX
SAGNEHULL C NOMOUBIO MOOEIEN.
[penmer u MeTOIBI (PU3UKH.
Hemoncmpayuu
1. OmpeneneHue MOTPEIIHOCTH
JKCIEPUMEHTA.

BrigBrykeHne TUIIOTE3 MOCIIE MIPEIBAPUTENILHOTO 0OCY)KAEHHS C IIEAaroroM, OOBSICHSIOMIUX IPOCThIE
SIBJICHUS, HAIIPUMEDP:

— [IOYEMY OCTAaHAaBJIMBACTCs ABMKYIIEECS 110 FOpH3OHTaﬂbHOﬁ TMMOBEPXHOCTHU TEIIO,

— MOYEMY B KapKYIO MOT0y B CBETJION Ok /e IPOXJIaAHEH, UeM B TEMHOM.

Bp100p crioco0GoB MPOBEPKHU TUIOTE3 U3 MPEIOKEHHBIX M1EAaroroM.

HaGumonenne mpeyioxeHHbIX Ie1aroroM HUCCIEAOBAaHUN M0 TNPOBEPKE KaKOW-JIMOO THIIOTE3bl,
HallpuMep: JaJbHOCTh MONETa INApHKa, MYyIIEHHOTO TOPU30HTAIBHO, TeM OoJjblie, 4eM OoJblie
BBICOTA ITyCKa.

[MocTpoeHre COBMECTHO C MENAroroM MpoCTeHIINX MoJieliel (PU3NUECKUX SBICHHH (B BHJIE PUCYHKOB
WJIN CXEM), HallpUMep MafieHue NpeaMeTa; IPIMOIMHEHHOE PacpoCTpaHEHNE CBETA.

7 Bee [JlemoHcTpammu u JlaGopaTopHbie pabOTHI, TPEACTABICHHBIE B COJNEPYKAHUH, JIOIyCKaeTcsl (MOKHO) MPOBOAMTH, WCHONB3YS HH(MOPMAIMOHHBIE W 3JEKTPOHHBIE TEXHOJOTHH (IH(poBBIe

00pa3oBaTeNbHBIE PECYPCHI).
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Pa3nen 2. [lepBoHayalibHbIE CBETEHNS O CTPOEHUH BellecTBa (5 )

CtpoeHnue
Bemecrna (1 4)

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJBI, UX
pasmepul. Onvimul, 0okasviéaioujue OUCKpemHoe
cmpoenue eeujecmea.

Jabopamopuvie pabomul u onvimpi’.

1. Ouenka auamerpa aToMa METOJOM PSIOB (C

HCIOTH30BaHNEM (QoTOTpadmii).

HaGmonene u MHTEpIpeTays COBMECTHO C TIEJarOroM OMBITOB, CBHETENBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BELIECTB B BOJE.

OrneHka NpU NOMOIIM TEXHOJIOTMYECKON KapThl pa3MepoOB arOMOB M MOJIEKYJ C MCIOJIb30BaHHEM
(ororpaduii, MoTy4EHHBIX HA AaTOMHOM CHJIIOBOM MHKpockorie (ACM).

Omnpenenenue mocie NpeaBapuTEIbHOTO 00CYXKICHHUS C TIEIaroroM pa3MepoB MaJbIX TeEll.

JBuxkenne

U B3aMMOJIeiicTB
He 4acTu
BelecTna (2 4)

Jpmwxenne gactur BemectBa. CBA3b CKOPOCTH
JIBUKEHMSI 4acTHUI ¢ TeMIepaTypoil. bpoyHoBckoe
nBrkenue, mubdysus. Bzaumodeticmeue wacmuy
seujecmsa: npumsdcenue U OMmaikueanue.

Hemoncmpayuu

1. Habmonenne 6pOyHOBCKOTO ABHKEHHS.

2.Haomonenne nuddy3um.

3.Habniooenue  senenuil,  0OBACHAIOUUXCSL

NPUMSAINCEHUEM UU OMMATKUBAHUEM YACTIUY
seujecmaa.

Jlabopamopnsie pabomsl u onvimol

1. Oyenxa ouamempa amoma memooom psi008

(c ucnonvzosanuem omoepaghuii).

2.0mbITBl 1O HAOJNIOJIEHWIO  TEIUIOBOTO

pacIIupeHust ra3os.

3. OmbITEl 1O OOHApPYXEHHUIO JIEWCTBUS CHII

MOJIIEKYIISIPHOTO TIPHTSKCHUS.

HaGimonenue 1 00bsCHEHHE TIPH MIOMOIIH TIeAarora OpoyHOBCKOTO JBIKEHUS U SIBICHUS UGB PY3HUH.
IIpoBenenne 1 OOBSCHEHHE C OMOPON HA AITOPUTM, IPEIBAPUTEIHFHO PAa30OPAHHBINA C IEarorom
OTIBITOB IO HAOJIOACHHIO TETIOBOTO PACIINPEHUS I'a30B.

IMpoBenenre M OOBSICHEHHE ONIBITOB C OIOPOH HA AITOPUTM, INPEABAPUTENILHO pPa3oO0paHHBIA C
IeJIaroroM Mo 0OHAPY>KEHUIO CHIJI MOJIEKYIISIPHOTO TIPUTSDKEHHS U OTTAIKMBAHMS.

ArperaTHbie
COCTOSAHUSA
BelecTna (2 4)

ArperatHble COCTOSIHHSI BEIIECTBA: CMpoOeHUE
2azos, arcuoKocmeti u meépovix
(kpucmannuueckux) men. Bzaumocesnzo medicoy
CBOUCMBAMU  BEUWeCE8 8 PA3HbIX dAcPecamHbIX
COCMOSIHUAX U UX  AMOMHO-MOLEKYIAPHBIM
cmpoenuem. Ocobennocmu azpe2amuuvix
COCMOSIHUTL 800bL.

Hemoncmpayuu

1. Habmonerne nuddysun.

Omnwucanue noj pyKOBOACTBOM Iiefiarora (¢ HCIIOJIb30BaHUEM IPOCTHIX MOJIETIeH) OCHOBHBIX pa3IMYHil
B CTPOEHUHU ra30B, )KUIKOCTEN U TBEPABIX Tel.

Havanbuple mnpencraBieHUsT O MalloW CXKMMAeMOCTH JKHIKOCTEH W TBEPABIX Tell, OOJBIION
C)KHMAEMOCTH Ta30B.

OObsicHeHne Ha 6a30BOM YpPOBHE IT10J] KOHTPOJIEM Ieflarora 0 COXpaHeHHH (OpMbI TBEPABIX TEN H
TEKy4eCTHU KUIKOCTH.

HaOGmonenue 3a onpITaMu, JOKA3bIBAIONINMH, YTO B TBEPAOM COCTOSHHUHU BOJIBI YAaCTHUIIBI HAXOJSTCS B
CpeIHEM JalIbIIIe APYT OT Apyra (IIIOTHOCTh MEHBIIIE), YEM B JKHIKOM.

VYcTraHoBNIEHHE ¢ OHMOpOM Ha JUAAKTUYECKUN MaTepual IPOCTHIX B3aUMOCBSA3EH MEXIy
O0COOCHHOCTSMH arperaTHbIX COCTOSIHUM BOJABI M CYIECTBOBaHHEM BOIHBIX Opranum3smMoB (MC —
ouosorus, reorpadus).

8 31ech 1 anee MPUBOIUTCS PACIIMPEHHBIN MTepeueHb Ta00PaTOPHBIX pabOT 1 ONBITOB, N3 KOTOPOTO YIHTENb JeTIaeT BEIOOP MO CBOEMY YCMOTPEHHIO U C y YETOM CIHCKA 3KCIEPUMEHTAIBHBIX 3aIaHul,
npearaemMbix B pamkax OI'D o ¢usuke.
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Paznen 3. iBuskenue u B3auMoseiicreue te (21 u)

Mexannueckoe
nBukeHue (3 4)

MexaHndeckoe JBIKeHHE. PaBHOMepHOE U
HepaBHOMepHOe aBmxkeHHe. CkopocTb. Cpeodwsis

CKOpOCMb — NpU  HEPABHOMEPHOM  OBUIHCEHUU.
Pacuér myTtn u BpeMeHn IBUKEHHUS.
Hemoncmpayuu
1. HaGmonenne MeXaHH4YecKOro  JIBUIKEHHS
Tena.
2. 3mepeHre  CKOpOCTH  NPSIMOJIMHEHHOTO
JBUKECHUS.
Jlabopamopmnvie padomot u onvimol
1. OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO

JBIDKCHUS (IIApUKa B KUAKOCTH, MOZAENHU
ANIEKTPUYECKOTO aBTOMOOMIIA U T. II.).

2. Ompenenenne cpenHei CKOpOCTHU
CKONBKEHHs1 Opycka WM IIapukKa IIo
HAaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO ABMKEHUS U OIpENeSIeHHE €ro MPU3HAKOB MOCIe NPEeABAPUTEIHLHOIO
00CYyXJIEHUS C [IEJaroroM.

HaGuoienie HepaBHOMEPHOTO JIBMKEHUS M OTIPEENICHHE €T0 OTIIMYHUN OT PABHOMEPHOTO JIBHXKEHUS
HOCIIEe TIPEBAPUTENILHOTO O0CYKICHHUS C I€arOroM.

Pemenne THNOBBIX pacd€THBIX 3agau B 1—2 JEHCTBUS ¢ ONMOPOW Ha alrOpUTM, NpeABapUTEIHHO
pa3o0paHHBIN COBMECTHO C MEJaroroM Ha OMpeJielieHHe IyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
JIBHOKEHUS.

AHaiu3 TIpy MOMOIIH Tefiarora rpauKoB 3aBUCUMOCTH ITYTH M CKOPOCTH OT BPEMEHH.

HNnepuusi, Mmacca,
IUIOTHOCTD (4 1)

SIBnenune HHEPITUH. 3axon uHepyuu.
Bzaumooeticmeue men kax npuuuHa uzmeHenus
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. ItoTHOCTH BemecTBa. Cea3b
NJIOMHOCIU C KOIUYECBOM MOJIEKY]l 8 eOUuHuye
006véma sewecmaa.

Hemoncmpayuu

1. HabGnronenue ssBIeHUS WHEPITUH.

2. Habnromenne W3MEHEHHST CKOPOCTH IIpH

B3aUMO/ICHCTBUU TEI.
3. CpaBHEHHUE Macc 0 B3aUMOJAECUCTBUIO TEI.

OOBsicHEHHE TIPHU TIOMOIIM TEXHOJIOTHYECKOM KapThl M Iefarora M MpPOTHO3UPOBAHHE SIBICHMH,
00YCIIOBJIEHHBIX WHEPIHEH, HAlpUMep: YTO IPOUCXOJWT IPH TOPMOKECHWH HIM PE3KOM MaHEBpPE
ABTOMOOWIIA, TOYEMY HEBO3MOXXHO MIHOBEHHO MPEKPATUTH JBIKCHUE HA BEJIOCHIIE/IE FITH CaMOKaTe
T I

HaGmionenne u 0a30BBIN aHAIM3 ONBITOB O] PYKOBOJACTBOM I€/arora, IeMOHCTPUPYIOIINX
HU3MEHEHHE CKOPOCTH JIBMXKEHUS TeNa B Pe3yabTaTe ACHCTBHSI HAa HETO APYIHUX TEI.

Pemenne THNOBBIX pacd€THBIX 3agad B 1—2 AEHCTBUS C OMOPOH Ha arOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MeIaroroM Ha OIpeeNIeHne MaccChl Tela, ero 00b&Ma U INIOTHOCTH.
HaGmionenne u 0a30BBI aHAIM3 ONBITOB II0J] PYKOBOACTBOM II€arora, JE€MOHCTPHUPYIOIIMX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJa OT €T0 MacChl P B3aUMOAEHCTBUM Tell. M3mepeHnue Macchl
Telna pa3IMIHBIMH CIIOCOOAMH.

Onpenenenne COBMECTHO € IIEIaroroM IUIOTHOCTH TeJla B pe3yNbTaTe U3MEPEHHS €I0 Macchl M 00bEMa.
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Cuaa. Buap! cni
(14 9)

Cuna KaK XapaKTEepUCTHKA
B3auMojieicTBUs Tesl. Cuia yrnpyrocTd M 3aKkoH
I'yka. Usmepenue  cunvi ¢ nomowpwro
Ounamomempa. SIBICHHE TATOTCHUS W CHIIA
mokectr. Cuna msgicecmu HA Opyeux NAAHemax
(MC). Bec mena. Hesecomocmo. CloXeHHE CHUII,
HaIlpaBJIEHHBIX o OJIHOM MIPSIMOM.
PaBHogelicTBytomas cuit. Cuna mpenus. Tpenue
CKOJboICeHUs. U mpeHue nokos. Tpenue 6 npupooe u
mexuuxe (MC).

JMemoncmpayun’
1. CnoxeHnue cui, HampaBJIE€HHBIX O OAHOM
HPSIMOH.

Jlabopamopnuie pabomel u onvimol.

1. OnpeneneHne MIOTHOCTH TBEPJOTO TeNA.

2. OnBITEL, JAEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
pacTspkeHust  (nedopManuy) TPYXKHUHBL  OT
TIPUJIOKEHHOW CHJTBI.

3. OmBITH, J1€MOHCTPUPYIOUINE 3aBHCUMOCTh
CHIIBI TPEHHS CKOJILKEHHSI OT Beca Tena U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

W3yueHne COBMECTHO C TIEJTarOrOM B3aMMOCHCTBHS KaK IMPUINHBI U3MEHEHHS CKOPOCTH TEJIa WIIH €T0
nedopmaruu.

OrnrcaHue Ha HAaYaTbHOM YPOBHE PEATbHBIX CUTYallMil B3aUMOJICHCTBUS TN C TIOMOIIBIO MOJIeNEH, B
KOTOPBIX BBOJUTCS MIOHATHE M N300paKEHUE CHITEI.

N3ydeHue moa pyKOBOJACTBOM I€Aarora CHJIbI YIOPYTOCTH, 3aBUCHMOCTU CUJIBI YIPYTOCTH OT
VIUTHHEHHS PE3UHOBOTO IITHYPA MU MPYXHUHEI (C MOCTPOSHUEM TpaduKa).

AHanu3 ¢ omopoi Ha MUAAKTUYESCKUN MaTepHall o] KOHTPOJIEM TIearora MPakTHIeCKUX CUTYAIUH,
B KOTOPBIX HPOSIBIISIETCS JEHCTBUE CHJIBI YIPYroCTH (YIPYrocTh Msida, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ omopoi Ha AUNAKTUYECKUN MaTepual Moj KOHTPOJIEM Iejarora CUTYyallui, CBSI3aHHBIX C
SIBJICHUEM TATOTEHMSL.

[NonumaHnue Cc oOmMOpoi Ha CXEMBI TPH IIOMOIM IeJarora OpOWUTATBHOTO IBIDKCHUS IUIAHET C
WCTIONIE30BAHUEM SIBIICHUS TATOTCHUS U 3aKoHa mHepIn (MC — acTpoHOMYIS).

W3mepenne Beca Tena ¢ momomipio auHamomerpa. OOOCHOBaHHE ITOTO CIIOCO0Aa M3MEPEHUS IMOCIe
MIOBTOPEHUSI C MEarorom.

HaGmroenue ssBIeHUS] HEBECOMOCTH.

Habnromenue 3a skcriepuMEHTATBHBIM TIOJTYYCHHEM TMPaBHiIa CIOXKCHHUS CHJI, HAIIPABICHHBIX BIOJIH
oaHoM npsimoi. OnpeaeneHue Npy MOMOIIH MeJarora BeJIMYMHbI PaBHOJICHCTBYIOIIEN CHII.
W3yueHne 1o pyKOBOACTBOM IENAroTa CHUIbl TPEHHSI CKOJIBKCHHS U CHITBI TPEHUS ITOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCUMOCTHU CHJIBI TPEHHsI OT Beca Tela
U CBOMCTB TPYIIUXCS TIOBEPXHOCTEH.

ba3oBelii aHaNM3 ¢ OMOPOM Ha AUAAKTHYCCKHA MaTepuall MOJ KOHTPOJEM Iearora MpakTHYECKHX
CUTYAIIM, B KOTOPBIX MPOSIBIIACTCS NCHCTBUE CUITBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMCHBIIICHHS
WM YBETUYEHHUS (KaTaHWE Ha JIBDKAaX, KOHBKAaX, TOPMOXXCHHE AaBTOMOOWIIS, HCIOIb30BaHHE
TIO/JIIUITHUKOB, TIJIaBaHKE BOJAHBIX KUBOTHBIX U Jip.) (MC — Ouonorus).

Penrenue TUNOBBIX PAacu€THBIX 337a4 B 1—2 ACHCTBHS C OMOPOW Ha AJTOPHUTM, MPEABAPUTEIHHO
pa3o0paHHbI COBMECTHO C IEIar0rOM C HCIOJIb30BaHueEM (OPMYJI IJIsl pacuéTa CHIIbI TSDKECTH, CHITBI
YIPYTOCTH, CUIIBI TPEHUS.

Paznen 4. laBjienue TBEPABIX TeJ, JKUAKOCTel 1 ra3oB (21 4)

JaBJsienue.
Ilepenaua
JaBJICHUSA
TBEPABIMHU
TeJlaMH,
SKMIKOCTSAMH M
razamu (3 4)

Hasnenne. Cnocobvl ymenvbuieHus U yeeaudeHus
oasnenus. /laénenue 2aza. 3asucumocms
oasnenust 2aza om 00vbEMa, memnepamypbi.
Tlepeoaua oasnenus meépovimu menamu,
arcuokocmamu u eazamu. 3axon Ilackans.
Ineemamuueckue mauiunbl.

Hemoncmpayuu?

1. 3aBHCHMOCTH

TEMIIEPATYPHI.

JaBJICHUA rasa oT

Ananns n oO0BSICHEHHE C OIOpOH Ha AWAAKTHYECKUI MaTepuall Ioj KOHTPOJIEM IIeAarora OIbITOB U
MPAKTUYECKUX CUTYalUH, B KOTOPBIX MIPOSBIETCSA CHJIA TaBJICHUS.

O60cHOBaHME C OMIOPOH HAa TEXHOJIOTHUECKYIO KapTy IPH MOMOIIIH TIeJ[arora Cloco00B yMEHbIIEHHS 1
YBEIIMUYEHUS 1aBJICHUS.

V3yueHne oz pyKOBOJICTBOM IIeJjarora 3aBUCUMOCTH JaBlIEHUs Ta3a OT 00bEMa U TeMIIEpaTyphl.
W3ydenune moj pyKOBOJCTBOM IIearora OCOOCHHOCTEH Nepelnaydl NaBlICHUS TBEPABIMH TElIaMH,
JKUJIKOCTSIMHA U razamMu. OOOCHOBaHUE pe3yNIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOCHHS BEIllECTBAa B
TBEPAOM, )KUAKOM M Ta3000pa3HOM COCTOSIHUSIX TPEITIOKEHHBIMHI (DOPMYITHPOBKAMH.

HaGironenne 3a sKkcrepruMeHTaIBHBIM J10Ka3aTebCTBOM 3aKoHa [lackais.
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2. Tlepenaua naBieHUs KUAKOCTHIO U Ta30M.

Pemenre TMIOBBIX pacd€THBIX 3a7ad B 1—2 NEHCTBUS C ONOpPOW Ha AITOPUTM, NPEIBAPUTEIBHO
pa3o0paHHbIl COBMECTHO C I1€Iar0roM Ha pacdéT JAaBJIeHUS TBEPIOIO Tena.

JdaBienue
JKHAKOCTH (5 1)

3aBUCHMOCTh JaBJIEHHs )KUAKOCTH OT TIIyOUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyobl. 'uopasnuueckue Mexanuzmol.

Hemoncmpayuu?

1. CooOiatomiuecs cocysl.

2. 'mppasianueckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IMOJ PyKOBOJACTBOM II€arora 3aBUCHUMOCTHU
JIABJICHUS JKHJIKOCTH OT TITyOMHBI MOTPYXXEHUSI U TNIOTHOCTH JKHJIKOCTH.

HaGuonenue 1 HauaibHOE MOHMMAaHWE THAPOCTaTHYECKOTO Mapalokca Ha OCHOBe 3akoHa [lackais.
V3y4eHre COBMECTHO € TIEJJaroroM COOOIIAIOIINXCSI COCY/IOB.

Pemenue TUHOBBIX pacu€THHIX 3a7ad B 1—2 AEHCTBHUS C ONOPOH Ha alrOpUTM, NpEeABaPUTEIHHO
pa3o0paHHbIi COBMECTHO C MEIaroroM Ha pacyéT JaBlICHUs )KUIKOCTH.

HaGimonenne 3a 00bsiCHEHNEM MTPHUHIIHIA ISUCTBUS THAPABINIECKOTO TIpecca.

AHanmn3 u OOBACHEHHE C OIOpPOM Ha JUIAKTUYECKHUH MaTepHal o] KOHTpPOJEeM Iejarora
HMPAKTUYECKUX CUTyallUi, JEMOHCTPUPYIOIUX IPOABICHHUE JABJICHUS KUIKOCTH U 3akoHa [lackans,
HalpHuMep IPOLECCOB B OpPraHM3Me IpH ITy0okoBoaHOM HeIpsiHun (MC — Ounomorus).

ATtmocdepHoe
napjenue (6 1)

Atmocdepa 3emin n atMocepHOe JaBIEHHE.
Tpuyunsl cywecmeosanus 8030YWHOU 000I0YKU

3emau. Onvim Toppuuennu. HW3mepenue
ammocgeprozo oasnenus. 3asucumocmo
ammoceprozo  0asnieHuss Om  blCOMbl  HAO
yposHem mops. Ilpubopvl  0ns  usmMeperus
ammocgeprozo 0asieHusl.

Hemoncmpayuu?

1. [posinenue neiicTBus atMochepHOro

JIABJICHUSI.

HaGonenue 3a skcriepuMeHTaIEHBIM 00HApyKEHHEM aTMOC(EPHOTO JAaBICHUS.

Ananns 1 00BsSICHEHHE C OMOPOH Ha AWIAKTUYECKHI MaTepHal MOoA KOHTPOJIEM IIe/Iarora OIbITOB U
MPaKTHYECKUX CUTYaINH, CBI3aHHBIX C IEHCTBHEM aTMOC(EpPHOTO TaBICHHS.

HaGimonenne 3a 00bsICHEHHEM CyLIECTBOBaHUS aTMoc(epsl Ha 3eMile U HEKOTOPBIX IUTaHEeTaxX MM e€
oTCyTCTBUSI Ha Npyrux miaHerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe mnoHMMaHWE NPUYMH HM3MEHEHHS IUIOTHOCTH aTrMoc(epbl C BBICOTOW U 3aBUCUMOCTH
aTMOC()epHOTO JIABJICHUS OT BBICOTHI.

Pemenne THNOBBIX pacdy€THBIX 3agau B 1—2 AEHCTBUS C ONMOpPOW Ha anropuTM, NpeABapUTEIHHO
pa3o0paHHbBI COBMECTHO C I1E€aroroM Ha pacuéT aTMOC(EPHOro AaBIICHUSL.

W3yuenue nox pyKoBOJICTBOM I€Jlarora ycTpoicTBa 6apoMeTpa-aHepounsa.

37




HeiicrBue
JKMIKOCTH U rasza
HA NOrpYyKEéHHOE
B HUX TeJ1o (7 4)

eticmaue srcuokocmu u 2aza Ha nNOSpyICcEHHOe
6 Hux meno. BrITankuBaromias (apxuMenoBa) CHia.

3axon Apxumeoa. Inasanue menn.
Bozoyxonnasanue.

Hemoncmpayuu’

1. 3aBMCUMOCTE  BBITAIKUBAIOIIEH CHIJIBI OT

00BéMa TOTPYKEHHOH dYacTHm Tenma |

TUIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBITANIKMBAIOMICH CHJIBI  BECy

BBITECHEHHOW >KUAKOCTH.

3. YcnoBue maBaHMs TeN: IUIABaHUE WIIH
MOTPY)KEHHE Tel B  3aBUCHMOCTH  OT
COOTHOUICHUSI INIOTHOCTEN TeNa U KUIAKOCTH.

Jlabopamopnuie pabomel u onvimol.

1. VccnenoBanue 3aBUCHMOCTH Beca Tena B
BOJIe OT 00BEMa MOTPYKEHHOH B KUIKOCTD
YacTH TeJa.

2. OnpeneneHue  BBITAIKUBAIOUIEH  CHIIBI,
JIEMCTByIOIE Ha TeNo, TOTPYyXEHHOE B
JKHJIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH
CHUJIBL, IECTBYIOIIEN Ha TENO B KUAKOCTH, OT
MAacCHI Tea.

4. OmBITHI, NEMOHCTPUPYIOIIHE 3aBUCHMOCTD
BBITAJIKUBAIOLIEH CHJIbI, JACWCTBYIOIIEH Ha
TEJO B )KUAKOCTH, OT 00BEMa MOrpyXEHHOH B
JKUJIKOCTh YacTH Tela W OT IUIOTHOCTH
JKHJTKOCTH.

5. KoucrpyupoBanue apeoMerpa WIH
KOHCTPYHUPOBAHHE JIOJKU W OTIpeieeHre e
Ipy30II0AbEMHOCTH.

Habnroenue 3a sKcriepuMeHTaTFHBIM OOHAPYKEHUEM JICH CTBHS YKUKOCTH U Ta3a Ha MOTPYKEHHOE B
HHX TeJIO.

OnpezeneHue ¢ onopoil Ha TEXHONOTNYECKYIO KapTy BBITAJIKMBAIOLIEH CHIIBL, JEHCTBYIOIIEN Ha Telo,
MOTPYXEHHOE B AKUAKOCTD.

Habnromenue 3a mpoBeieHreM U 00CYXIIEHHE COBMECTHO C IIEAAroroM OIMBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKUBAIOIICH CHIIBI, JEUCTBYIOMIEH HA TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHON
B JKMIKOCTh YaCTH T€Ja U OT IJIOTHOCTH JKUIKOCTH.

HccnenoBanue 1Mo pyKOBOICTBOM ITE€J[arora 3aBUCHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON
B J)KMIKOCTh YaCTH TeJa.

Pemenne THITOBBIX pacy€THBIX 3a1ad B 1—2 NEWCTBUS C OMOpPOI Ha alTOPUTM, MPEIABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEJArOTOM Ha IIPUMEHEHHUE 3aKOHA ApXUMeENIa U yCIOBHUS TUTaBaHWSI TEIL.
KoncrpynpoBanue npu noMouy negarora apeoMerpa Wik KOHCTPYMPOBAHUE JIOAKU U ONPEJEIICHUE
€€ Tpy30IIOAbEMHOCTH.

Pa3znen 5.

PaboTa u MmomHocTh. JHeprus (12 u)

Pabora
1 MOILIHOCTEH
(349)

Mexanmdeckast padora. MomHoCTh

HaGmonenne 3a skcreprMEHTANBHBIM OMNpEICICHHEM MEXaHWYeCKOW paboThI CHIIBI TSDKECTH IIPH
MaJIeHUU Tella W CWIIBI TPEHUs NpPU PaBHOMEPHOM IIEpEMEIIEHHH Tella IO TOPU30HTAIHLHOMN
TIOBEPXHOCTH.

Habmronenue 3a ieMOHCTpareil pacuéra MOIHOCTH, Pa3BUBAEMOM NIPU IOIbEME I10 JIECTHHIIE.
Pemrenrie TMHNIOBBIX pacu€THBIX 3ama4y B 1—2 neiicTBHSA C ONMOPOW Ha aNTOPUTM, HPEIBAPUTEIHHO
pa3o0paHHbBIN COBMECTHO C MEJaroroM Ha pacyéT MeXaHHU4eCcKOi padoThl U MOIITHOCTH.
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Ipocrbie
MeXaHu3MbI (5 4)

[IpocThie MeXaHU3MBI: pbIyar, OJI0K, HaKJIOHHAs
IOCKOCTb.  [Ipasuno  pasHnogecus  pwviuaea.
Ilpumenenue npasuna paenosecusi pwviuaea K
onoky. «3onomoe npasunoy mexanuxu. KIIJ]
NPOCTBIX MEXaHM3MOB. IIpocTeie MeXaHW3MBI B
OBITY U TEXHHKE.

Jemoncmpayuu

1. IIpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie padbomol u onvimol

1.Ompenenenue pabOTHl CHIIBI TPEHUS TIpH

PaBHOMEPHOM JIBIOKCHUH Tena o
TOPU30HTAJILHOM MOBEPXHOCTH.

2. UccnenoBanue ycnoBuii paBHOBECHS phlyara.

3. I3mepenue KII[ HakJIOHHOW TMJIOCKOCTH
(371eKTpOHHAs IEMOHCTPAIINS ).

HauanpHOe MOHMMaHWE BBIMTPHIINIA B CHIIC TIPOCTHIX MEXaHU3MOB Ha IPUMEpE phIdara, Mo IBUKHOTO
M HETIOBIKHOI'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.

HccnenoBanre COBMECTHO € TIEIarOrOM YCIIOBHSI PABHOBECHS PhIYara.

OO0Hapy>XeHHe 01 PYKOBOJICTBOM IeIarora ¢ Omopoil Ha TUAaKTHICCKUIA MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U MPHUCIIOCOOICHUSAX, UCIOIB3YEMBIX B OBITY U TEXHUKE, a
TaKkke B ’KUBBIX opranuzmax (MC — Guosorus).

HabnroneHre 3a 9KCIepUMEHTAIbHBIM J0Ka3aTeIbCTBOM PABEHCTBA paOOT MPU MPUMEHEHHH IIPOCThIX
MEXaHHU3MOB.

Omnpenenenne moa pykoBoacTBoMm neaarora KT/l HakTOHHOH IIOCKOCTH.

Pemenne THITOBBIX pacyETHBIX 3amad B 1—2 NEHCTBUS C OMOpPOH HAa alTOPUTM, MPEIABAPUTEIHHO
pa300paHHBId COBMECTHO C IEAAroroM Ha NMPUMEHCHHE MPaBHIa PABHOBECHS pblYyara W Ha pacyér

KIIL.

Mexannyeckas
sneprus (4 4)

Mexanudeckas SHeprust. Kunemuueckas u
nomenyuanvHas suepeus. llpespawernue 00HO2O
8U0a MexaHuuecKkol sHepeuu 6 Opyzol. 3aKOH
COXpaHEHHs SJHEPTHU B MEXaHHKeE.

JlaGopaTopHbie padoThI M ONBITHI.

1. zyuenue 3aKOHa COXpaHEHUs
MEXaHUYECKOM  DHEpPruu (mexTpoHHAs
JIEMOHCTpAnus).

HaGimonenne 3a sKCIiepUMEHTAIBHBIM ONPE/IEICHHEM M3MEHEHUS] KHHETUYECKON M MOTEHIMATBHON
SHEPTHHU TENa MPH €ro CKaTbIBAHMH M0 HAKJIOHHOH MIIOCKOCTH.

@DopMyIMpPOBaHWE COBMECTHO C IIEaroroM Ha OCHOBE HCCIIEAOBAHUS 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTHH.

Ipencraienne npy MOMOIIH MTEArora TpaHuIl IPUMEHUMOCTH 3aKOHA COXPAHEHHSI SHEPTHH.
Pemenne THITOBBIX pacy€THBIX 3a1ad B 1—2 NMEWCTBUS C OMOpPOH Ha alNTOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEJarOroM C HCIOIb30BAaHNEM 3aKOHA COXPAHEHUS SHEPTHH.

PesepBHoe Bpems (3 1)

8 KJIACC (68 u)

TemaTHueckni
0JI0K, TeMBbI

OcHoBHOe coiep:kaHHe

OcCHOBHBIE BHBI IeSITEILHOCTH YIAIIMXCS
(Ha ypoBHe y4eOHBIX JIeliCTBUIl)

Paznen 6. TennoBble siBjienns (28 4)
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CtpoeHnue
U CBOiicTBA
BelecTna (7 4)

OcHognvie nO0JICeHUs MOIEKYISIPHO-
KUHEeMUYeCcKoll meopuu CmpoeHus 6eujecmad.
Macca u pazmepvr amomos u monexyn. Onvimel,
noomeepoicoaiowue  OCHOBHble  NOJIOJHCEHUS
MONEKYISIPHO-KUHEMUYECKOU MEOPUU.

Monenu TBEPAOTO, KHUIKOTO U ra3000pa3zHOro
COCTOSHUHM  BemecTBa. Kpucmaniuueckue u
amopghnvie mena. ObOwvscuenue c8OUCME 2308,
JlcuoKocmel U meeépovbix mell  HA  OCHO8e
NOAOAHCEHUL MONEKYVISPHO-KUHEMUYECKOL Meopul.
CMaunBaHue u kanuwispHvle seienus. Teniosoe
pacwupenue u cocamue.

Hemoncmpayuu?

1. Habmronenne 6pOyHOBCKOTO JBHKEHHUS.

2. Hab6monernue muddy3uu.

3. HaGmonenne  siBineHui
KalUTAPHBIX SBICHUH.

4. HaOmnroieHne TerioBOTro pacinpeHust Tedl.

5. I3MeHeHue AaBieHMs rasa Npu U3MEHEHHU
00bEMa U HarpeBaHUH MITH OXJIAXKICHUH.

Jlabopamopnuie pabomel u onvimol.

1. OnbITEl MO OOHAPYKEHUIO HEHCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKCHUS (wmu
AJIEKTPOHHAS IEMOHCTPALIHS).

2. OmBITEI 10  BBIPAIIUBAHHUIO KPHUCTALIOB
MTOBApPEHHOI CONM WU caxapa.

3.0nbITBl 10 HAONIOIGHHIO  TEIUIOBOTO
paciupeHusi ra3oB, KUAKOCTEH U TBEPABIX
Tell.

4. OmpenenieHe TaBJICHUS BO3IyXa B OalIOHE
IITIPHUTIA.

5. OnbITHI, IEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
JIaBJICHUSI BO3QyXa OT ero oO0béMa ®
HATPEBaHUS WU OXJIAKIICHUS.

6. Ilposepka eunomesvl MUHEUHOU 3A8UCUMOCTIU

CMa4YHBaHUA u

OnuHbl cmonbuxa acuoKoCmu 8
MEPMOMEMPUYECKOTL mpybKe om
memnepamypbol.

HaGimonene u MHTEpIpeTays COBMECTHO C TIEJJarOrOM OIBITOB, CBHETENBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BEIIECTB B BOJE.

Pemenne TUNoOBBIX pacdy€THBIX 3agay B 1—2 AEHCTBUS C ONMOpPOW Ha anropUTM, NpEeABapUTEIHHO
pa3o0paHHBIN COBMECTHO C MEIaroroM Mo OLEHWBAaHHIO KOJIMYECTBA aTOMOB MIIM MOJIEKYJ B IMHUIIE
00BEMa BellecTBa.

[pencrasneHne npy MOMOIIHU Tearora OPOYHOBCKOTO JBIDKEHUS, siBieHUs quddy3un u pazanyauii
MEXy HUIMU Ha OCHOBE NOJIOKEHUH MOJIEKYIIPHO-KUHETHYECKOI TEOPHH CTPOESHHUS BEIEeCTBa.
OOBsicHEeHHE TIPU MTOMOIIH TIeJ[arora ¢ OIOpPOM Ha JWJIaKTHYECKUH MaTepual OCHOBHBIX pa3lInuuil B
CTPOCHUHU Ta30B, XHUAKOCTEH M TBEPABIX TeI C HCIOJb30BAaHUEM IOJOKEHUI MOJIEKYISpHO-
KHUHETHYECKOHW TEOPUH CTPOEHUS BEI[ECTBa.

IIpoBenenue moa pyKoOBOACTBOM II€Aarora OIbITOB M0 BRIPAIIMBAHUIO KPHUCTAIUIOB MIOBAPEHHOM COMN
WM caxapa.

IIpoBeneHe COBMECTHO € MIEIaroroM M OOBSCHEHHE U3 MPEIOKEHHOTO IEPEUHS BEIBOIOB OITBITOB,
JIEMOHCTPUPYIOLIUX KallUUISIPHBIE SIBJIECHUS U SBICHAE CMAYMBAHUSI.

OOBsicHEHHUE ¢ OTTOPOH HA TEXHOIOTHYECKYIO KapTy MO PYKOBOJICTBOM II€1arora pojiy KarIsIpHBIX
SIBJICHUH JJIS TIOCTYIUICHUS! BOABI B oprann3M pactennii (MC — Ouomnorus).

HaGiroienme onpITOB 10 HAOJIOACHHIO TETUIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
OOBsicHEeHHE C ONIOPOIT Ha TEXHOJOTUIECKYIO KapTy ITOJT pyKOBOJICTBOM II€Aarora CoXpaHeHust o0béMa
TBEPABIX TEN, TEKYYECTH JKHJIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYYECTH JUIS Pa3HBIX JKHIIKOCTEH),
JIaBJIEHMS ra3a.

HaGionenue 3a mpoBeeHNEM OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh JIaBJIEHUs BO3yXa OT €ro
00béMa W HarpeBaHHs WIM OXJKAEHHS, M UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYIISPHOTO
YUEHHUS.

AHanu3 npu IOMOINIHM TeJarora ¢ ornopod Ha AUJAKTHUECKUN MaTepuai IMPaKTUYEeCKUX CUTYyaluH,
CBSI3aHHBIX CO CBOMCTBaMMU ra30B, )KUAKOCTEH U TBEPBIX TEIL.
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TensioBble
npoueccsl (21 4)

Temneparypa. Cesase  memnepamypvl  co
CKOPOCMbIO MENTI08020 OBUICEHUS YACUY.
Buytpennss sHeprusi. Cnocobvi uzmeHeHus
GHYMpEeHHel — dHepeuu: — menionepeoaia  u
coeepuienue pabomosl. Buoder mennonepedauu:
MEenIoNPOBOOHOCHb, KOHBEKYUSL, UYUEHUE.
Konuuectso TETUIOTHIL. VY nenbHast
TEIUIOEMKOCTH BellecTBa. Tenioobmen u meniogoe
pasnogecue. Ypasnenue meniogozo 6ananca.
[Inaenenue u omeepoesanie KpUCMALIUYECKUX

eewjecms.  YJenbHas — TEMJIOTa  IJIABJICHUSL.
Tapoobpasosanue u xoumoencayus.. Hcnapenue
(MC). Kunenue. VY nenbHast TEIUI0Ta
apooOpazoBaHusl. 3a6UCUMOCIb MeMnepamypul
Kunewuss — om  ammocgepnoco  O0asleHus.
Braoicnocmo 6o30yxa.

OHeprust  TOIIMBA.  YelNbHas  TEIUIOTa
Cropaxwusi.

Ipunyunvr  pabomvl mennogvix Oeueamernel.
i mennooco
osucamens. Tennosvie Ogueamenu u 3auuma

okpyacarowett cpedwt (MC).
3akon coxpanenus u npespawjeHus dHepeuu 8
mennogwix npoyeccax (MC).
Hemoncmpayuu?
1. IlpaBuna u3MepeHus: TeMneparypbl.
2. Bunel Temionepenadu.
3. OxJ1ax/IeHne NPy COBEPILIEHUN pabOThI.
4. HarpeBaHne TIpW COBEpIICHWH PaOOTHI
BHCIIHUMU CHJIAMH.
5. CpaBHeHHE  TEIUIOEMKOCTEH
BEIILIECTB.
6. HaGmonenune kunenusi.
7. HaOmroneHne TOCTOSIHCTBA — TEMIIEPaTYpHI
TIpPH TUTABJICHU.
8. Mojienu TEIIoBBIX IBUTATENCH.
Jlabopamopnvie pabomel u onvimol.
1. Ilposepxa ecunomesvi 1uHeUHOU 3a8UCUMOCTIU

Pa3INIHBIX

OnuHbl cmoabuxa acuoKocmu 8
MEPMOMEMPUYECKOTL mpybKe om
memnepamypbol.

OO0ocHOBaHHME MO TOJArOTOBJICHHOMY AITOPUTMY COBMECTHO C TII€AaroroM IIPaBHJI H3MEPEHUS
TEMIIEPATyphI.

CpaBHeHHE pa3IMYHBIX CIIOCOO0B N3MEPEHNUS U KA TEMIIEpaTyphl.

HaGimonenue 3a mpoBeieHHEM OTBITOB, IEMOHCTPUPYIOIIUX U3MEHEHNE BHYTPEHHEH SHEPTHH Tella B
pe3ynbTare Tensonepenayl U paboThl BHEIIHUX CHIL.

HaGuonenue 3a mpoBeieHUEM ONBITOB, OOCYXK/IEHHE NMPAKTUYECKUX CUTYallUi, IeMOHCTPUPYIOIIHX
pa3iIu4HbIE BUABI TEILIONEPEAAYH: TEILIONPOBOIHOCTb, KOHBEKIIMIO, U3IyYCHHUE.

HccnenoBaHue ¢ ONOpoM Ha TEXHOJOTMYECKYIO KapTy IOJA PYKOBOJCTBOM Il€larora sIBJICHUS
TEMI000MeHa ITPH CMEIIMBAaHUU XOJIOAHON M TOpsYeil BOJIBI.

HabmioieHre ycTaHOBJICHHS TETUIOBOI'O PABHOBECHS MEXAY rOpsiYeld ¥ XOJIOTHOM BOJIOM.
Omnpenenenne Mpy ITOMOIIH Te/larora KOJIMYeCTBa TEIUIOTH, TIOydEHHOTO BOJIOH MPH TeII00OMeHe ¢
HarpeTbIM METAJLINYECKUM LUIHHIPOM.

Omnpenenenue 1Mo TabaUIEe yACIbHON TEINIOEMKOCTH BEIECTBA.

Pemenne TUIOBBIX pacy€THBIX 3a7a4 B 1—2 NEHCTBUS C ONMOPOIl HA aNTOPUTM, HMPEABAPUTEIIBLHO
pa3oOpaHHBII COBMECTHO C IIEJarOrOM, CBS3aHHBIX C BBIYMCIEHHEM KOJIWYECTBA TEIUIOTHI H
TEIIIOEMKOCTH TIPH TETIIOOOMEHE.

AHanu3 mpu NOMOINM MEAarora CUTyallMi MpPaKTUYECKOIo HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M  MaTepHaloB, HampuMep B  MENIX  HHEProcOepeKeHUs:  TEIUTOM3OJISIIHS,
sHeprocOeperaroIue KpbIiy, TePMOAKKYMYJISTOPHI U T. II.

HaGmonenue siBieHni BcnapeHusi 1 KOHICHCAIUH.

HaGironenue 3a nccienoBaHueM Mpoliecca UCIapeHust Pa3iIMIHbIX JKHIKOCTEH.

OOBsICHEHHE 110 aJITOPUTMY COBMECTHO C I1€IaroroM SIBIICHUH UCIIApeHUs] U KOHAEHCAIIMY Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUYEHHUS.

HaGumonenue u o0bsicHeHNE Tpoliecca KUIIEHHNsI, B TOM YHCJIe 3aBUCHMOCTH TEMIIEPATYpPhl KUTIEHHSI OT
JIaBJICHMUSL.

Onpenenexye 1o TabanIEe OTHOCUTETBHON BIIAXKHOCTH BO3-1yXa.

HaGmoeHue nporecca miiaBjieHHs: KpUCTAUIMYECKOTO BEIIECTBa, HAIPUMED, JIbJa.

CpaBHeHHE N0 IUIaHy I[pH TOMOIIM I[efarora IPOLECCOB IUIABJICHUS KPUCTAJUIMYECKUX Tel
1 pa3MsrdeHus Ipy HarpeBaHUU aMOPQHBIX TEll.

Omnpenenenue 1o TabaUIE YACTbHON TEIUIOTHI TUIABJICHHS JIBJIA.

OOBsicHEeHHE TI0 cXeMe TocIie 00CYK/IEHHS C TIEJaroroM SIBIICHUH TUTaBICHHUS M KPUCTALIN3AINN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOI'O YYEHUS.

Pemenne TUNOBBIX pacy€THBIX 3a7a4 B 1—2 NEMCTBUS C ONMOPOI HA aNrOpUTM, IMPEABAPUTEIBEHO
pa3o0paHHBII COBMECTHO C IIE/Iar0TOM, CBSI3aHHBIX C BRIYMCIICHHEM KOJIMYECTBa TETUIOTHI B IIpOIieccax
TEIUIONEPEIauy IIPY IUIABICHUYU U KPUCTA/LIN3ALUN, UCIIADEHUU U KOHICHCALUY.

AHanu3 npu IOMOIIM Iefarora ¢ Oonopoi Ha MUAAKTUYECKUH MaTepHan CUTyallMi MpaKTU4eCKOTro
NPUMEHEHMs SIBICHUH IUIaBICHUSA M KPUCTAUIM3AIMHM, HaIpuUMep, IOIy4eHHE CBEPXUYUCTBIX
MaTepHajoB, CONeBas IPeiKa u Ip.

AHanu3 npu MoMoIIH Teaarora padoTel U 00bsICHEHHE PUHIUITA ISHCTBHS TETUIOBOTO JBUTATEIIS.
Brruncnenne Komu4ecTBa TEIUIOTHI, BBIJIEISIONIETOCs MPU CTOPAaHUM PA3INYHBIX BUAOB TOIUIMBA, U
KIIJI nBurarens.
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2.Habmnronenne HU3MEHEHUS BHYTpEHHEN
SHEPrHH TeNa B pe3yJbTaTe TeIUIoNepeaadn 1
pabOTHI BHEIIHUX CHIL.

3. UccnenoBanue SIBIGHHS TEINIOOOMEHA IIPH

CMEUIMBAaHNH XOJIOJTHOM 1 ropsideil BOABI.

4. Onpedenenue  Konuvecmea meniomul,
HOMY4EeHHO20 6000l Npu Menioobmene ¢
HazpemviM MeMaLIUYeCKUM YUTUHOPOM.

. Uccnenosanue nporiecca ucrnapeHus.

6. OnpeneneHue OTHOCUTEIIBHONW BJIAXKHOCTH

BO3/TyXa.

7. Onpedenenue yoeabHOU Meniomvl NIA6IeHUs.

avoa.

9]

O6CY)KI[CHI/IC COBMCCTHO C II€aaroroM 5KOJIOTHYECKHUX HOCJ'IGI[CTBI/Iﬁ HCIIOJIb30BAaHHUA Z[BI/II‘EITCJ'ICfI
BHYTPCHHET'O CrOpaHus, TCIIJIOBBIX U FH)IpOBHeKTpOCTaHIII/Iﬁ (MC — 3JKOJIorus, XI/IMI/ISI).

Pazgen 7. dnekrpuyeckue ¥ MarHuTHbIE siBjeHus (37 1)

JJleKTpUYecKne
3apsiabl.
3apsKeHHbIE
TeJaa U uX
B3auMojelcTBIe
(7 4)

Onexmpusayusi men. JBa poja 3MeKTPUUECKUX
3apsanoB. BzamMopelicTBue 3apsDKEHHBIX — TeEl.
3axon Kynona (3asucumocmo Cusvl
83aUMOOCUCINBUSA 3APAICEHHBIX el O BENUYUHBL
3apsA008 U PaAcCMOAHUA MENHCOY Menami).

Onektpuueckoe — none.  Hanpsowcénnocmo
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
INEKMPUUECKUX nouell (Ha KaueCmeeHHOM YPOsHE).

Hocumenu INEKMPUUECKUX 3aps008.
Onemenmapnwiii NEKMPUUECKUL 3aps0.
Cmpoenue amoma. IIpOBOTHUKH W TUIEKTPUKH.
3aKOH COXPAHEHHsI MIEKTPUIECKOTO0 3apsiia.

Hemoncmpayuu?

1. DnexTpusanus Ten.

2. lBa poma DJIEKTPUYECKHX 3apiloB H

B3aUMO/ICHCTBIE 3apsKEHHBIX TEIl.

3. YcTpoiicTBO U ACHCTBHE DIEKTPOCKOIA.

4. DnexTpocTaTHUecKasi HHIYKIIHS.

5. 3aKOH COXpaHEHHUs NIEKTPUUECKHUX 3aps/I0B.

Jlabopamopnvie pabomel u onvimol.

1. OmBITHI TTO HAOIIOJCHUIO JICKTPU3AIMH T

WHIIYKIEW 1 TIPY CONPHUKOCHOBEHUH.

Habnronenue 3a mpoBeIeHHEM OIBITOB TI0 AJICKTPHU3AIUH TEN MPU CONPUKOCHOBEHUH W WHIYKITHCH.
Habnronenue u oOBsICHEHUE ¢ OMOPOH Ha JUIAKTHYCCKUN MaTepuall B3aMMOICHCTBHS OJTHOMMEHHO
Y Pa3HOMMEHHO 3apsHKEHHBIX TEIl.

OOBsICHEHHUE MTPH TOMOIITH [Tearora MPUHIIUIA JSHCTBUS IICKTPOCKOIIA.

OOBsCHCHHE COBMECTHO C IEJAAaroroM SIBJICHHHM OJIICKTPH3AlUU TPU CONPUKOCHOBCHHUU TEN U
WHIYKIMEH ¢ UCTIOJIb30BaHUEM 3HAHUN O HOCUTENSAX DJIEKTPUUECKUX 3apsJIOB B BEILIECTRE.
PacriosHaBanue W OOBSCHEHHWE 10 CXEME COBMECTHO C TIEJarOTOM SIBICHUH SIEKTPU3aINH
B IIOBCEHEBHON KU3HU.

Habnronenue 1 00bsICHEHHE C OMTOPON Ha TEXHOJIIOTHIECKYIO KapTy OMBITOB, HLTIOCTPUPYIOMINX 3aKOH
COXpaHEHHUS IEKTPUUECKOTO 3apsijia.

Habnromenne ombITOB IO MOJICIIMPOBAHIIO CHIIOBBIX JTMHUHA AJIEKTPUIECKOTO ITOJIA.

HccnenoBanne moJi pyKOBOJCTBOM MENArora AEHCTBUS AJIEKTPUYECKOrO MOJI HA MPOBOJHUKHU U
JIUDJIEKTPUKHI
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IMocrossHHBII
JIEKTPUYeCKU I
ToK (17 1)

DNEKTpUUECKU TOK. Ycnosus cyuecmeosanuis
nexmpuieckoeo moxa. VICTOYHUKH TTOCTOSTHHOTO
ToKa. JIeHCTBHS 3IIEKTPUYECKOTO TOKA (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE). IeKmpuyeckuil mox
8 HCUOKOCSX U 2A3AX.

Pabota W MONIHOCTh 3JEKTPUYECKOTO TOKA.
3axon /picoyns—Jlenya. dnekmpuueckue yenu u
nompeoument 21EeKMpUYecKoll dHepeuu 6 Oblmy.
OnexTpuyeckas nemns. Cuia Toka. DMeKTpudeckoe
HanpspkeHue.  CONpPOTHUBIACHHWE  MPOBOJHUKA.
Yoenvnoe conpomuenenue gewyecmsa. 3akon Oma

Ui ydactka 1end. IlocrmenoBaTenbHOE U
TapaieIbHOS COCIMHCHUE TIPOBOTHUKOB.
Kopomrxoe samvixanue.

Hemoncmpayuu?

1. TIpOBOIHUKY U TUIIEKTPUKH.

2. MopaenupoBaHue CUJIOBBIX JIUHUN

IIEKTPUYECKOTO ITOJISL.

. MlcTouHMKY TOCTOSTHHOTO TOKA.

. JleficTBUS 3NIEKTPUUYECKOTO TOKA.

DJEKTPUIECKUI TOK B )KUJKOCTH.

. T'a30BbIi1 pazpsn.

. VI3MepeHue cuibl Toka aMIepMeTpoM.

. I3mepeHne 31eKTpUYecKoro HarpsKeHUS

BOJIETMETPOM.

9. PeocrtaT 1 Mara3uH CONpOTHUBIICHUH.

Jlabopamopnuvie pabomot u onvimeol.

1. HccnenoBanue AEMCTBUS DIEKTPUUECKOTO
OIS HA TTPOBOJHUKH U IUDJICKTPHKH.

2. CoOopka u nmpoBepKa paboThI 3JIEKTPHIECKON

LIeTIN TIOCTOSIHHOTO TOKA.

W3mepenue u peTynupoBaHUe CHITBI TOKA.

V3mepenue U perynnpoBaHue HarpsDKeHNS.

Hccneoosanue 3asucumocmu cuiibl moxda,

uoywjezo yepes pesucmop, om

Cconpomusnenus pe3ucmopa U HanpPA’CeHus..

6. Onvimol, demoHCmpupyiowue 3a6UCUMOCHIL
NEKMPUUECKO20 conpomuenenus
nPOBOOHUKA OmM €20 ONUHbL, NIOUAOU
NONepPeyHo2o ceyenus U Mamepuana.

oA W

HaGmonenne pa3inu4HbIX BHIOB JCHCTBHS AIJIEKTPUYECKOTO TOKA M OOHApy»XEHHE COBMECTHO C
MIeIaroroM THUX BUJIOB JICHCTBUS B TOBCEIHEBHOM )KU3HU.

COopka 1o cxeMe M UCTIBITaHNE IT0]] KOHTPOJIEM I1€/Iarora 3JIeKTPHYECKOH [EeTH MIOCTOSIHHOTO TOKa.
HaGimonenue 3a JeMOHCTpanueid U3MepeHus CUITbI TOKA aMIIEPMETPOM.

HaGumonenue 3a teMoHCTpanyei n3MepeHnst 3JeKTPUIECKOT0 HaPsKEHHSI BOJIbTMETPOM.
[MpoBenenrie u OOBSCHEHWUE NPU IMOMOIIM YYHUTENS OINBITOB, JEMOHCTPHUPYIOIIUX 3aBUCHMOCTh
AJIEKTPUYECKOTO COINPOTHUBIICHHSI TPOBOJHMKA OT €r0 JUIMHBI, TUIOMIAAN IONEPEYHOro CEYeHUs U
Marepuarna.

HabmioneHune 3a JeMOHCTpalyeil MCClIe0BaHUs 3aBUCUMOCTH CHIIBI TOKa, MPOTEKAMOIIETo Yepes3
PE3HCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HAIPSHKEHHS Ha PE3UCTOPE.

ba3oBbie npencTaBiieHnss 0 MpaBHIax CJI0KEHHs HANPSHKEHUH MPU MOCIEI0BaTEIbHOM COSAMHEHUH
JIBYX pPE3UCTOPOB.

bazoBble npescTaBiieHns 0 IpaBHUiIax Uil CHIIBI TOKA IPY MapajljieIbHOM COSINHEHUH PE3UCTOPOB.
HaGmonenne peMOHCTpalM memarora O CHTYalUsX II0CIEeJOBaTeIbHOTO M MapajuIeIbHOTO
COEIMHEHUSI TPOBOAHMUKOB B JTOMAIIHUX 3JICKTPHIECKUX CETSX.

Pemenne THNOBBIX pacdy€THBIX 3amad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOPHUTM, MPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM C HcHojib3oBaHueM 3akoHa Oma um Qopmyn pacuéra
QJIEKTPUYECKOTO  CONPOTHBJICHUS TPH  IOCIEAOBATEILHOM M MAapajUleIbHOM  COEAMHEHUH
MIPOBOAHUKOB.

OmnpeneneHne ¢ OMOPOH Ha TEXHOJOTMYECKYIO KapTy WO PYKOBOJACTBOM IIearora padoThI
AIIEKTPUYECKOTO TOKa, IIPOTEKAIOIIEro Yepe3 Pe3nucTop.

OmnpeneneHne ¢ OMOPOH Ha TEXHOJOTMYECKYIO KapTy IO/ PYKOBOACTBOM I€Jarora MOIIHOCTH
AIIEKTPUYECKOTO TOKa, BBIJIEIISIEM O Ha pe3ucTope.
HaGumonenue 3a nccieioBaHieM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAMITOYKY OT HalpsDKEHHs Ha Hel.
Onpenenenne ¢ ONOPOIt Ha TEXHOJIOTUYECKYIO KapTy 1o/ pykoBoacTBoM niegarora KI1/1 Harpesarens.
HabmoneHue 3a uccienoBaHueM peoOpa3oBaHus SHEPTHHU TIPH MOIbEME TPY3a ANEKTPOIBUTATENIEM.
OOBsicHEHHE TIOCNIe pacCyXJEHHs C IEeNaroroM M COCTaBJICHHWE IJIaHa-KOHCIEKTa YCTPOMCTBa U
TIPUHIIMIIA JEUCTBUS TIOMAIIHUX JIEKTPOHArPEBATENbHBIX TPUOOPOB.

OOBsicHEeHHUE TI0CTIE PaCCYXKJICHHUS C TEAaroroM M COCTaBJICHNE IJIaHA-KOHCIIEKTA IIPUYUH KOPOTKOTO
3aMBIKaHUsI U TTPUHIIAIIA JEHCTBHUS IIABKHUX MPEIOXPaHUTENCH.

Pemenne THNOBBIX pacdy€THBIX 3agad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEIaroroM ¢ MCIoIb30BaHueM 3akoHa J[xoyns—IJleHmna.

HaGiroienie BOSHUKHOBEHHS AJIEKTPHUECKOTO TOKA B YKHIKOCTH.
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10.

11.

12.

IIposepra npasuna cnosicenus HanPAHCeHul
npu NOCie008amesbHOM COCOUHEHUU O8YX
Pe3UCmopoa.

Ilposepra npasuna 0Oas cuibl Moka npu
napaiienbHOM COeOUHEHUU PE3UCTNOPOS.
Omnpenenenne  pabOTBI  DIEKTPUUECKOTO
TOKa, UIYIIErO Yepe3 Pe3ucTop.
OrmpenenieHHe MOIIHOCTH 3JIEKTPHYECKOTO
TOKa, BBIIETISIEMON Ha PE3UCTOPE.
HccreoBanne 3aBUCHMOCTH CHJIBI  TOKA,
HJIYIIEro Yepe3 JaMIOuKy, OT HaMpsHKCHHUS
Ha HeM.

Onpeoenenue KII/[ nacpesamensi.
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MaruuTHbIe
siBJIeHus (6 1)

TloctrostHHBIE MarHuTEL. B3aumoneiicteue
MOCTOSIHHBIX MarHUTOB. Maznummoe noJe.
Macnummnoe none 3emnu u e2o 3navenue 0is
orcuztu Ha 3emae. Onvim Spcmeda. Maznumuoe
noze snekmpuyecko2o moxa. Ipumenenue
NEKMPOMASHUMO8 8 mexHuke. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOSAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti 6
MeXHUYeCKUX YyCmpoucmeax u Ha mpaHcnopme.
JMemoncmpayun’

1. B3anMmoeicTBrE MOCTOSHHBIX MAarHUTOB.

2. MogenupoBanue HEBO3MOXKHOCTH
pa3zaeneHus IOJII0COB MarHuTa.

3. MoznenupoBaHue MarHUTHBIX
MMOCTOSIHHBIX MarHUTOB.

4. OmsIT Opcrena.

5. MarautHoe 1ojie TOKa. DIeKTPOMAarHuT.

6. JleficTBIIE MarHUTHOTO TIOJISI HA IPOBOIHUK C
TOKOM.

7. DAEeKTpOIBUTATEN TIOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomol u onvimol.

1. Hccnenosanue MAarHUTHOTO
B3aMMOJEHCTBUS IMOCTOSHHBIX MarHUTOB.

2.  M3ydyeHme MarHUTHOTO TOJISI IIOCTOSTHHBIX
MarHUTOB TIPY UX OOBECTMHEHUH U PA3/ICIICHIUH.
3.  HccnemoBanue erCcTBHSA
ANEKTPIYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4. OnbITHI, JIEMOHCTPUPYIOLIE
3aBUCHUMOCTbH CHITBI B3aUMOJICHCTBHS KATYIITKH C
TOKOM U MarHUTa OT CUJIBI TOKA U HAIpaBJICHHU
TOKA B KaTyIIKe.

5. M3ydeHnne nelicTBUs MarHUTHOTO NOJISL Ha
MIPOBOJIHHUK C TOKOM.

6.  Koucmpyupoeanue u usyuenue pabomoi
aneKmpoosuzamerns.

7. W3mepenue KIIJ snexTpoaBurareibHON
YCTaHOBKH.

roJiei

HccnenoBanue noj pyKOBOACTBOM I1€1arora MarHUTHOTO B3aMOJIEHCTBHUS IIOCTOSHHBIX MarHUTOB.
W3ydeHne ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IO PYKOBOICTBOM II€Aarora MarHWTHOTO IOJIA
MOCTOSTHHBIX MAarHUTOB IIPH X OOBEANHEHNH 1 Pa3ACICHHH.

HaGutofenne 3a mpoBeICHUEM OIIBITOB MO BU3YAJIH3ALlMH OIS TOCTOSHHBIX MarHUTOB.

W3ydenne mox pyKOBOJICTBOM Ie/larora sIBIEHUS HaMarHMYMBAHUS BEIIECTBA.

HccenenoBanue COBMECTHO C MEIArOTOM JICHCTBHS JJIEKTPHYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
HaGmonenne 3a mpoBEAEHHEM OITBITOB, AEMOHCTPHUPYIOIIMX 3aBHCHMOCTD CHIIBI B3aHMMOACHCTBHS
KaTyIIKU C TOKOM M MarHuTa OT CHJIbI M HallpaBJICHUS TOKA B KaTyIIKe.

AHanmy3 TIpH TIOMOIIM Tefarora CHTYalMid TNPaKTHYEeCKOTO HPUMEHEHHsS 3JIEKTPOMAarHUToB (B
OBITOBBIX TEXHUYECKMX YCTPOHCTBAX, MPOMBIIIEHHOCTH, METUIIMHE).

N3yuenne ¢ onmopoil Ha TEXHOJIOTMYECKYIO KapTy O] PYKOBOJCTBOM IIE€AArora A€t CTBUsI MArHUTHOTO
HOJISL Ha IPOBOJIHUK C TOKOM.

W3yuenne ¢ onopoi Ha qUIAKTUUECKUN MaTepuall ACUCTBHS MIEKTPOJBUIaTEeNsl.

W3smepenne coBmectHO ¢ negarorom KIIJI anexTpoaBurarenbHOil ycTaHOBKH.

ba3oBble mpencTaBiieHHs O pPa3NUYHBIX HNPHMEHEHMAX DIIEKTPOIBHIATeNei (TpaHCIIOPT, OBITOBBHIE
ycTpoiicTBa U 1Ip.).
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DJIeKTPOMArHUT
Hasl MHHAYKIUSA
(44)

Onvimol Dapades. AHenenue
anexmpomaznumuou undyxyuu. Ipasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus

INeKMPU4ecKou dHepeuu. INEKTPOCTaHLUUA Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpayuu?
1. UccnenoBanue sBIEHUS JIEKTPOMArHUTHOMN
UHIYKLWH.
2. OnbiTel @apagest.
3. 3aBHCUMOCTh HANpAaBJICHNUS HHIYKIIHOHHOTO
TOKa OT YCJIOBHH €ro BOSHUKHOBEHHS.
4. DneKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnule pabomel u onvimeol.
1.OmpITBI  TO  WCCIEJOBAaHMIO  SIBICHUS
JIEKTPOMAarHUTHOW MHAYKIINH: UCCIIE0BaHNE
W3MEHEHWH  3HAueHHWsT W  HalpaBJICHUS
MHIYKIIMOHHOTO TOKA.

HpOBeI[eHI/Ie COBMCCTHO C II€AAroroM OIIBITOB IIO HCCICAOBAHUIO SBJICHUA 3J'IeKTpOMaFHPITHOI71
HHAYKOHU: UCCIICAOBAHNE W3MEHEHHM 3HAYeHUS 1 HalpaBJICHUSA HHAYKIITUOHHOT'O TOKa

Pe3zepBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTuueckmii OcHoBHOe coiep:kaHHe OcHoOBHBIE BUABI AeSITEILHOCTH Y4aIUXCS
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Paznen 8. Mexanuueckue siBjenns (40 1)
Mexanuyeckoe Mexanuyeckoe JBIDKeHHE. MarepuanbHas | AHAJIM3 C TOMOIIBIO MeAarora u 00Cy>KAeHHe pa3IMuHbIX IPUMEPOB MEXaHUYECKOTO JBIKEHUS.
ABHKEHHE touka. Cucrema otcuéra. OtHOcHUTENbHOCTH | OOCYXIIEHHE COBMECTHO C I1€Iar0roM IpaHHIl IPUMEHUMOCTH MOJIENTN «MaTepHaIbHAs TOYKaY.

U COCOObI ero
onucanus (10 4)

MEXaHHYeCKOro  JIBIDKEHHs.  PaBHOMepHOe
NPSMOJIMHENHOE JABWXEHUe. HepasrnomepHoe
npsimonunetinoe  Osudcenue.  CpenHss — u
M2HOBEHHAs cKopocms mena npu
HEPasHOMEPHOM OBUIICEHUU.

Yckopenue. Pasnoycxopennoe
NpAMONUHeliHoe osuoicenue. CBobogHOE

nanenue. Onvimul I anunes.
Pasnomepnoe Osudicenue no OKPYHCHOCHU.
Iepuoo u uacmoma obpawenus. Jluneinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.
JHemoncmpayuu
1. HabmroneHre MEXaHWYECKOTO JIBUXKCHUS
TeJa OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHHE ITyTel ¥ TPaeKTOPUI ABHKESHUS
OIHOTO M TOTO JK& TeJia OTHOCHTEIBHO
Pa3HBIX TEJ OTCUETA.

3. 3BmepeHrie  CKOPOCTH M YCKOpEHUS
MPSIMOJUHEHHOTO JIBHKEHHUSL.

4. UccnegoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBUYKEHUSI.

5. HaGmronenue JIBHKEHUS Tea o
OKPYXHOCTH.

6. HaOmrogenne MeXaHMYECKUX  SIBIEHUH,
MPOMCXOMAIIMX B  CHUCTeMe  oOTcuéra
«Temexka» mpu €€ paBHOMEPHOM H
YCKOPCHHOM  JIBHKCHHUH  OTHOCHTEIBHO

kabuHera GpU3NKH.

Omnucanue mocne OOCY)KAEHHS C IEeNaroroM MEXaHHYeCKOIro IBHKEHHS Pa3IMYHbIMHU CIIOCOO0aMH
(ypaBHeHue, TabauLa, rpaduk).

AHanu3 TOA PYKOBOJCTBOM II€Aarora >KU3HEHHBIX
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBHKCHUSI.
HaGiroieHre MEXaHHUECKOTo JBUKEHUS Tella OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

CpaBHeHuMe MyTel U TPacKTOpUil IBMXKEHHUS C OMOPOM Ha TEXHOJIOTUYECKYIO KapTy IO/ PyKOBOJICTBOM
HeJlarora OJJHOro M TOTO K€ TeJla OTHOCUTENBHO PAa3HBIX TEI OTCUETA.

AHanu3 ¢ MOMOIIBIO TIeAarora Tekcra [ anuest 00 OTHOCHTETHHOCTH JBIKECHUS; BHITIOJIHCHNE 3a0aHIH
IO TEKCTY (CMBICIIOBOE UTEHHE).

[Mpocreiimme BEIYUCICHUS 110 00pasIly CpeHel CKOPOCTH CKOJIbKEHHSI OpycKa WIIN IBM)KEHHS IIapuKa
10 HAKJIOHHOW TJIOCKOCTH.

Ananuz 1 00CYXIeHHE C OIOPOH Ha TEXHOJOTUYECKYIO KapTy 0] PYKOBOJCTBOM II€/Iarora crioco0oB
NPUOIKEHHOTO OTIPEJIeNIeHNs] MTHOBEHHOW CKOPOCTH.

OmnpeneneHune Mocie paccyXIeHHs C IIEAaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOTO IBV)KEHHS (IIaprKa
B JKUJIKOCTH, MOJIEITH DJIEKTPUUECKOTO aBTOMOOWIIS | T. I1.).

OmnpeneneHne COBMECTHO C MEAaroroM ITyTH, MPOWJEHHOTO 3a JaHHBIH MPOMEXYTOK BpPEMEHH, W
CKOPOCTH Tela 1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O JIBHXKEHUS OT BPEMEHH.
HauvanpHple mpencTaBieHHe O OPUHLOUNAX JEHCTBHA IPHOOPOB, HM3MEPSIOLINX
(cimmomeTpoB).

Ipocreiimme BbruucieHUsT O 00pa3ly MyTH U CKOPOCTH IMPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBIKEHUH Tela.

OmpezeneHne COBMECTHO C IEAAaroroM MPONHASHHOTO IIYTH M YCKOPEHHMs JBIKEHHUS Tena Io rpaduky
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOI0 ABMKEHUA TeIa OT BPEMEHH.
OmnpeneneHue ¢ IOMOIIBIO Mejarora yCKOpeHusl Tena pyu paBHOYCKOPEHHOM JIBH)KCHUH M0 HAKJIOHHOM
TUTOCKOCTH.

M3mepeHne mo cxeMme IOcie PacCyKAEHHs C IEeNaroroM Iepuojia M YacTOThl OOpalieHus Tena Mo
OKPY>KHOCTH.

OmnpeneneHne HaXOXKAEHHS MMOJ] PYKOBOACTBOM II€[arora CKOPOCTH PaBHOMEPHOTO IBIKEHHsS Tejla
10 OKPYKHOCTH.

CUTyallMi, B KOTOPBIX IPOSIBISAETCSA

CKOPOCTb
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Jlabopamopnuie pabomel u onvimol.

1. Koncmpyuposanue mpaxma 05s pazeona u
oanvHeluezo0 PaBHOMEPHO20  OBUICEHUS.
WAPUKA UIU MENEHCKU.

2. Onpenenenue cpennen CKOPOCTH
CKONIbKEHHsI Opycka WIIM  JIBUOKEHHs
HIapHuKa M0 HAKIIOHHOM TIOCKOCTH.

3. OmpeneneHue  yCKOpEeHUs  Tela  IpHU
PaBHOYCKOPEHHOM JBHOKEHUH o
HAaKJIOHHOH IIJIOCKOCTH.

4. UccnenoBaHne 3aBUCHMOCTH MyTH  OT
BPEMEHU [TPHU PABHOYCKOPEHHOM JIBUYKEHUU
0e3 HavaJIbHOM CKOPOCTH.

5. Ilposepka 2uUnomeswl: ecu npu
PABHOYCKOPEHHOM ogudIceHUU oe3
HA4aibHOU CKOPOCMU NYMU OTMHOCAMCS KaK
pA0 HeuémHbvLx yucern, mo
coomsemcmesyloujue NPOMEINCYMKU
8peMeHU OOUHAKOBDL.

Pemenne THIOBBIX pacdy€THBIX 3aqad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpPHUTM, NMPEIBAPUTEIIHLHO
pa3oOpaHHBII COBMECTHO C IIENaroroM Ha ONpe/ielieHHne KHHEMAaTHYeCKHX XapaKTepPHCTHK
MEXaHUYECKOTO JIBM)KEHHUS Pa3JINYHBIX BUIOB.

Pacnio3naBanue u npuONmKEHHOE ONUcaHKue Mo 00paslly Hocie 00CY KAEHUS C [I€AaroroM pa3IudHbIX
BUJIOB MEXaHMYECKOTO IBIKEHUSI B MpPUPOJE M TEXHUKE (Ha MpuMepax CBOOOIHO MajaroliuX Ted,
JIBIDKEHUS )KUBOTHBIX, HEOECHBIX TeJI, TPAHCIOPTHBIX CPENCTB U JIp.).

B3aunmopeiicrBue
Tea1 (20 4)

IlepBolii 3akoH Herorona. Brtopoli 3akoH
Hrrotona. Tperuit 3akoH HproToHa. [lpunyun
Cynepno3uyuu cul.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus:
CUNA MPEHUSL CKOTIbICEHUS, CUNA MPEHUsL NOKOS,
opyaue 8uobl MpeHus.

Cuna TSDKECTH M 3aKOH  BCEMHUPHOIO
TATOTEHUsS. Y CKOpeHHe CBOOOJHOTO TMaJIeHUsI.
Heuorcenue naanem eoxkpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hegsecomocmo
U nepezpy3Ku.

PaBnoBecue MarepuanbHOU TOYKH.
Abconromno  meépooe  meno.  Paenosecue
meépoo2o  mena C  3AKPeniEHHOU  OCblo
epawenus. MoMeHT cunbl. L{enmp msoicecmu.

Jemoncmpayuu

1. 3aBUCHMOCTD YCKOpEHHsI Tela OT MAacChl

Teja U JEMCTBYIOLIEH Ha HETO CHIIBI.

2. HaOmroenme paBeHCTBa CHJT

B3aUMOJEUCTBUH TE.
3. I3meHeHne Beca Tena TPH YCKOPEHHOM

npu

HaOmonenne n oOcykneHEe COBMECTHO C IIE€aroroM OIIBITOB C JBMDKCHHUEM Tella MPU yMEHBIIECHUN
BIIMSTHUSI IPYTUX TEJ, IPEMATCTBYIONINX JBH)KEHHIO.

AHanmn3 mo cxeme IOcie PAacCY)KICHUS C Menarorom Tekcra [ammmies ¢ OmMcaHWeM MBICICHHOTO
9KCIEPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPLUH; BBIIOJHEHHE 3aJJaHU 10 TEKCTY (CMBICIOBOE
YTCHHE).

OOcyxIeHue MoJ1 PYKOBOJICTBOM I€Aarora BO3MOKHOCTH BBITIOJIHEHHSI 3aKOHA MHEPIUH B PA3INYHBIX
CUCTEMAaX OTCYETA.

HabGntoneHne n oOCy)K/ieHHe COBMECTHO C TI€JaroroM MEXaHWYECKHX SIBJICHHH, MPOMCXOASANINX B
cucteMe otcuéTa «Tenexka» MpH € paBHO-MEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCHUTEIHHO KaOMHETa
¢uzuku.

JleficTBUs C BEKTOpaMu CHUJI: BBIIIOJHEHUE 3aJaHUI 110 CJIOKEHUIO U BBIUUTAHUIO BEKTOPOB.
HaGmronenre 3a IpPOBEJCHUEM OIBITOB, JIEMOHCTPUPYIOMIMX 3aBUCHMOCTb YCKOPEHHS Tela OT
MIPUJIOKEHHON K HEMY CHUIBI M MaccChl Tela.

AHanu3 1 00BSCHEHHE ¢ OIOPOH Ha TEXHOJIOTHYECKYIO KapTy IO/ PyKOBOACTBOM IIeAarora siBJIeHHH C
UCTIONIb30BaHMEM BTOpOTo 3akoHa HproToHa.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1|—2 AEHCTBHA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IIE€AaroroM C HCIOJNb30BaHMEM BTOpOTo 3akoHa HploToHa U mpaBmia
CIIOKEHUS CHIL.

Omnpenenenne COBMECTHO C TIEIaroroM >KECTKOCTH TPy KHHBI.

AHanmm3 cuTyalmii ¢ OOpOoH Ha TEXHOJOTWYECKYIO KapTy MO PYKOBOJCTBOM II€Arora, B KOTOPBIX
HaOJIIOMA0TCs YIIpyTrHe AeQOpMaIlii, 1 X 00BSICHEHHE C HCIIOIh30BaHNEM 3aKoHa [ 'yKa.
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JIBIDKEHUH.
JlaGopaTopHblie padoThl U ONBITHI.
1. VccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS

CKOJILXEHHST OT CWIBl  HOPMaJIbHOTO
JIaBJICHHUS.
2. Onpenenenne  Kod(hHUIMEHTa  TPEHUS
CKOJIB)KEHHSI.

3. OmpeneneHue XECTKOCTU MPYKHHBI.

Pemenne THNOBBIX pacyETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpPHUTM, MPEIBApUTEIHHO
pa3o0paHHbBII COBMECTHO C MEJaroroM ¢ HCHOJIb30BaHWEM 3aKoHa [yka.

HccnenoBanue mpy OMOIIH MeJIarora 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIIBI HOPMAJILHOTO
nasienusi. CoBMECTHOE 00CYyX/IEHHE PEe3ybTaToOB UCCIIEIOBAHMSI.

Omnpenenenue MoJ KOHTPOJIEM I€Aarora ¢ oropoi Ha KOHCIEKT Koa(duireHTa TpeHus CKOJIbKEeHNSI.
V3mepeHne ¢ MOMOIIBIO MeIarora CUiIbl TPEHHsI MOKOSI.

Pemrenne THIMOBBIX pacu€THBIX 3amady B 1—2 AeCTBHSI C OMOPOH Ha alrOpuUTM, MpPEABAPUTEITHHO
pa3o0paHHbIil COBMECTHO C MEJaroroM ¢ UCHOIb30BaHUEM (DOPMYIIBI ISl CUITbI TPEHHS CKOJIBKEHHSI.
AHanu3 1Mo cxeme IOocje pacCyXIeHHs Ieiarora O JBMXKSHHU Tel TOJNBKO IOJ| JNEHCTBUEM CHIIBI
TSKECTH — cBOOO/THOTO HaJICHUSI.
OOBsicHeHHnE 10]] PyKOBOJCTBOM I1€Jarora He3aBUCHMOCTH YCKOPEHHS CBOOOIHOTO MAZEHHs OT MacChl
Tena.

OreHKa COBMECTHO C IIEJaroroM BeJIMYMHBI CHIIBI TATOTEHUSL, ISUCTBYIONIEH MEXIy ABYMS TellaMu (JIJIst
Pa3HbIX Macc).

AHanmn3 ¢ ormopod Ha AWAAKTHYECKHH MaTepHasl JIBIKEHHS HEOECHBIX TEN II0J JEHCTBHEM CHIIBI
TATOTEHHUS (C UCIOIb30BaHUEM JIOTIOTHUTEIBHBIX HCTOYHIKOB HH(OPMAIIHN).

Pemmenne THIOBBIX pacdy€THBIX 3amad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpHUTM, NMPEIBAPUTEIIHLHO
pa3oOpaHHBIN COBMECTHO C IEIaroroM C UCIIOJIb30BAHUEM 3aKOHA BCEMUPHOTO TATOTEHHS 1 POPMYITBI
JI7IsL pacu€ra CUJIbI TSHKECTH.

HaGimonenue 1 o0CyxieHue ¢ MOMOIIBIO IIeJ]arora OIBITOB IT0 N3MEHEHHIO Beca Tella IPU YCKOPEHHOM
JIBYDKCHUH.

AHanu3 ¢ MOMOIIBIO TIe[arora yCIOBHi BOSHUKHOBEHHSI HEBECOMOCTH U MTEPETrPy3KH.

Pemrenne THIMOBBIX pacu€THBIX 3amady B 1—2 AeCTBHSI C OMOPOH Ha alrOpUTM, MPEABAPUTEITHHO
pa3o0paHHbBIIl COBMECTHO C MEIaroroM Ha ONpelielieHne Beca Tejla B Pa3iIMYHbIX YCIOBUSIX.

AHanuz ¢ ormopol Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJACTBOM I€larora Cui, NEWCTBYIOIIUX Ha
TeJI0, OKOSIIeecs Ha OIIope.

OrmnpeneneHue ¢ MOMOIIBIO TIeJjarora HeHTpPa TSHKECTH Pa3IMYHbIX Tell.
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3aKoHBI
COXpaHeHus
(10 v)

Nmnynee  Tenma.  Msmenenue — umnynvca.
HUmnynoc cunvi. 3aKOH COXpaHEHUS] HWMITYIIbCA.
PeaxtusHoe nBmxenue (MC).

Mexanndeckas paboTa u MomiHocTh. PaboTa
CHJl TSDKeCTH, ympyeocmu, mpenusi. Cesa3b
oHepeuu u pabomsl. TloTeHIMATIbHAS DHEPTHS
Tena, IMOJTHATOTO HaJ IOBEPXHOCTBIO 3EMIIH.
Tlomenyuanvuas sHepeus coHcamou NPYICUHbL.
Kunernueckas SHEprusl. Teopema o
KuHemuueckoti dHepeuu. 3aKOH COXPaHEHUS
MEXaHW9IECKOW YHEPTHH.

Hemoncmpayuu
1. Ilepemaua ummynbca IOpU B3aUMOICHCTBUU

Tell.

2. TlpeobpazoBanus
B3aUMOJEHCTBUH TEJ.

3. CoxpaHeHHE HMITyIbCa IPU HEYIPYTroM
B3aUMOJICHCTBUH.

4, CoxpaHEHHE WMITyJbca TPH aOCOTIOTHO

YIIPYTOM B3aHMO/ICHCTBHH.

HaGironenme peakTHBHOTO JIBKEHUSI.

6. CoxpaHeHHe MeEXaHHYECKOM HHEpPruu Mpu
CBOOO/IHOM TaJICHUH.

7. CoxpaHeHHEe MEXaHHYECKOM HHEepruu Mpu
JIBIDKEHUH Tella MoJ| ISHCTBUEM MTPY>KHHBL.

Jlabopamopnsvie pabomot u onvimol.

1. Omnpenenenne paboThl CHIIBI TPEHUS TPHU
PaBHOMEPHOM JBUXXCHUU TeJ1a 1o
TOPU30HTAJIHLHOM MTOBEPXHOCTH.

2. Omnpenenenne pabOThI CHITBI YIIPYTOCTH TIPH
nogbéMe rpy3a C MCIOJIb30BaHNEM
HETIO/IBM)KHOTO U TTO/IBH)KHOTO OJIOKOB.

3. V3ydeHue 3aKO0HA COXPAHEHUS SHEPTHUHU.

OHEPIrun apu

bt

Hab6mronenue u 00CyKieHne ¢ TOMOIIIBIO Mearora OmbITOB, JEMOHCTPUPYIONIUX Tepeaady UMITYIbca
NPU B3aUMOJIEHCTBUM TEJ, 3aKOH COXPAHEHHs HMMITYJIbCA MpPU abCOJIOTHO YIPYrOM W HEYIPYroM
B3aUMOJECICTBUU TEN.

HabitoieHie A1eMOHCTpAIK Mearora CUTyaluid B OKPYKaloIlel KU3HH C MCIIOJIb30BAaHHEM 3aKOHA
COXpaHEHHs UMITYJIbCA.

Pacro3HaBanue ¢ OMOPON Ha TEXHOJOTMYECKYIO KapTy IMOA PYKOBOJCTBOM I€larora SBIECHHS
PEaKTUBHOTO JABMXEHHsI B TIpUpo/ie U TexHuke (MC — Ouosorus).

[IpuMeHEeHHEe COBMECTHO C MMEJaroroM 3aKOHA COXPAHCHHS HMMITyJbca jis pacuéra pe3ysbTaToB
B3aUMOJIEHicTBUA Tel (Ha TIpUMepax HEyNpyroro B3aMMOJCHCTBHSA, YIPYTOro LEHTPANbHOIO
BBaHMO-HeﬁCTBHﬂ )IByX OJAWHAKOBBIX TCJI, OAHO U3 KOTOp])IX HeHOJl-BPDKHO).

Perienne THUMOBBIX pacyETHBIX 3a4a4 B 2—3 JEHUCTBUSL C OMOPOM HA aIrOPHUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEIAroroM ¢ UCIOIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.
OrmnpejeneHne ¢ ONOpPoil Ha JTUAAKTHYECKUN MaTepran padoThl CHIIbI YIPYTOCTH MPH MOABEME Ipy3a
C UCIIOJIL30BAHUEM HEMOABUKHOIO U MOIBUKHOIO OJIOKOB.

H3mepeHne COBMECTHO C MEaroroM MOIIHOCTH.

H3MmepeHue ¢ MOMOIIBIO TIearora MOTeHIUAIbHON YHEPTHU YIPYTo 1e(OPMUPOBAHHOMN MTPYIKUHBI.
H3MmepeHne COBMECTHO C MEaroroM KHHETHYECKOM SHEPIHHU TeJa 10 JUTHHE TOPMO3HOTO ITyTH.
HabmroieHne 3a SKCIEPUMEHTAIBHBIM CPaBHEHHEM H3MEHEHHs MOTCHIUAIBHON U KUHETUYECKOU
SHEPTHii Tesa P IBMKSHUH 110 HAKJIOHHOW TTOCKOCTH.

Habiofienue 3a 3KCIIEpUMEHTAIBHOM MPOBEPKON 3aKOHA COXPAHEHHs MEXaHMYECKOW SHEPTUH IMPH
CcBOOOIHOM IaJICHUH.

[MprMeHeHHEe HA HAyaJbHOM YPOBHE, C OMOPOW Ha JUAAKTHUECKUH Marephai 3aKOHA COXpaHEHHs
MEXaHUYIECKOU HEPTUH [T pacuéra MOTEHIIMATBHON U KHHETHYECKOM SHEPIHi Tea.

PelreHrie THIMOBBIX PacUETHBIX 3amad B 1—2 AeHCTBHsI C OMOPOM HAa alrOpUTM, MPEABAPUTETHHO
pa3o0paHHBIi COBMECTHO C IIEArOrOM C HCIOJIb30BAHUEM 3aKOHA COXPAHEHUS MEXaHUIECKON DHEPTHH.
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Pazaen 9. MexaHuveckue kojiedanusi 1 BOJHbI (15 1)

Mexannueckue
KoJiedanus (7 4)

Konebatenbnoe  nBuwkenne.  OCHOBHBIE
XapaKTEPUCTUKK KOJCOAHUU: TIEPUOJ], YacTOTa,
amMIuuTyna. Mamemamuueckuii u NpYyHCUHHbIL

maamuuxu.  Ilpespawenue — smepeuu  npu
KoebamenbHOM O8UNCEHUU.

3aryxatomue KosiebaHUs. BbIHYXIeHHbIE
Konebanus. Pesonanc.

Jemoncmpayun’

1. HaOmonenne  komebaHmid  Ten  MOJ
JIEWCTBUEM  CWJIBI  TSDKECTH W CHJIBI
YIIPYTOCTH.

2. HaGmonenue kosnebaHuii rpy3a Ha HUTH U
Ha IIpY>KHUHE.

3. HaGmonieHne BBIHY)KJICHHBIX KOJEO0aHUH U
pe3oHaHca.

Jlabopamopnuie pabomel u onvimol.

1. Onpenenenyie 4acTOTBl M NEepHOAA

KoJleOaHUH MaTeMaTHYeCKOro MasTHUKA.

2. OmpeneneHue  4acToThl M IIepHoja
KoJeOaHWH TPYKHHHOTO MAasTHHKA (WId
ANIEKTPOHHAS JIEMOHCTPALIHSA).

3. UccnenoBaHue  3aBUCUMOCTH  IIEpHOAA
KoJIeOaHHH TTO/IBEIIEHHOTO K HUTH TPpy3a OT
JUTHHBI HUTH.

4. VccnenoBaHne  3aBHCHMOCTH  MEepHOAA
KoJIeOaHWH TMPY)KMHHOTO MAsTHHKA OT

Maccel  rpy3a  (MaIM  DJEeKTpOHHas
JIEMOHCTpanus).
5.IlpoBepka  HE3aBUCHMOCTH  IIepHOJA

KoJeOaHul Tpy3a, MOABEIICHHOTO K HHTH,
OT Macchl Ipysa.
6. OIBITHI, IEMOHCTPUPYIONIUE 3aBUCHMOCTh

meproia KonebaHni TIPY>KAUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTH
TIPY>KUHBL.

7. IamepeHue YCKOPEHHS CBOOOIHOIO
MnajeHus (v 3JICKTPOHHAS
JIEMOHCTPAIIHS).

HaGmonenune xoneGaHuii moj neliCTBUEM CHIJI TSDKECTH W YIPYTOCTH M OOHapyKeHHE MpPH HOMOIIN
nesiarora NOAOOHBIX KOJIEOAaHUH B OKPYXKAIOLIEM MHpE.

AHanmm3 COBMECTHO ¢ IearoroM KoJjieOaHuii Tpy3a Ha HUTH U Ha IpyxuHe. OTnpeereHne mo aropuTMy
YacTOTHI KOJIEOAHUIT MaTeMaTHIeCKOro U MPYKHHHOTO MasTHUKOB.

HaGntoneHue 1 00BsICHEHUE C TIOMOIIBIO Melarora siBICHUs Pe30HaHCa.

HccnenoBanne ¢ omopodl Ha auropuTM, IMPEABAPUTEIBHO Pa300paHHBIN COBMECTHO C IEIarorom,
3aBICHMOCTH TIEpHO/1a KOIeOaHUH OABEIIEHHOTO K HUTH IPy3a OT JUTMHBI HUTH.

[IpoBepka c 0IIOPoii Ha TEXHOIOTHYECKYIO KapTy IO/ pyKOBOJICTBOM ITI€J[arora He3aBUCUMOCTH TIEPHO/IA
KoJIeOaHMH Tpy3a, MOIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habmonenue n o0cyxieHne moJ pyKOBOJCTBOM I€/Iarora ONbITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTb
neprosa KojaeOaHui NpyXKMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYXHUHBI.

[IpumeHeHne ¢ TOMOIIBIO Ne/larora MaTeMaTH4ecKoro M MPY>KMHHOTO MasiTHUKOB B Ka4eCTBE MOAENeH
JUISL ONTHICAHMS KOJIeOaHUH B OKPY’KaroIeM MHUpE.

Pemmenne THIOBBIX pacdy€THBIX 3amad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpHUTM, NMPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C I1€/IaroroM, CBSI3aHHBIX C BBIYMCIICHHEM MM OLIEHKOW YacTOTHI (TIepruoja)
KosieOaHui
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Mexannueckue
BOJIHBI. 3BYK
849)

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUIECKUX BOJIH. IIpooonvuvie u
nonepeunvle 60HbL. [[Iuna 80aHbl U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbL 8
meépoom mene, celicmuyeckue 60Hbl (MC).

3ByK. [ pomKrocmv 36yKa U 6blcOMA MOHA.
Ompaoicenue 38yxa. Hngpassyk u yiompaszeyx.

Hemoncmpayuu?

1. Pacnpoctpanenue
MOTIEPEYHBIX BOJIH.

2. HaOmroneHne 3aBUCHMOCTH BBICOTHI 3BYyKa
OT YacTOTHI.

3. AKycTHYecKHil pe30HaHC.

MMPOJAOJbHBIX u

OOHapy>XeHHUE U aHATH3 ¢ TIOMOIIBIO MTEarora BOJHOBBIX SBJICHUH B OKPYKAIOIIEM MHpE.
HaOnroenne COBMECTHO C TEAAaroroM paclpoCTPAaHECHHUS MPOIOIBHBIX WM TIOMEPEYHBIX BOJH (Ha
MOJICNN) 1 0OHAPYXCHUE aHAJIOTHYHBIX BUJIOB BOJIH B IPUPOJIE (3BYK, BOJSTHBIC BOJHEI).

Brruncnenne B 1—2 IeHCTBUS ¢ OMOPOH Ha alrOPUTM, MPEIABAPUTEILHO pa300paHHBIA COBMECTHO C
MeJIaroroM JITMHBI BOJIHBI M CKOPOCTH PacTpOCTPAHEHUSI 3BYKOBBIX BOJIH.

HaOnromenue 3a SKCIEPUMEHTAIBHBIM ONPENCIICHUEM TPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KoJIeOaHHH.

HabmtoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C HCIIOJIBb30BAHHUEM MY3bIKAIbHBIX
HUHCTPYMEHTOB).

HabntoneHne 1 00bsICHEHHE C TOMOIIBIO MEarora sSBIeHHs aKyCTHYECKOTO pe30-HaHca.

YTeHue COBMECTHO C eIaroroM OPUTHHAJIBHOTO TEKCTa, MOCBSIIEHHOTO MCIOJIb30BAHUIO 3BYKa (MK
YABTPa3ByKa) B TEXHUKE (IXOJIOKAIHS, YABTPA3BYK B MEIHUIIMHE U JAp.); BEITIOIHEHUE 33JaHUN 110 TEKCTY
(CcMBICIOBOE YTEHUE)

Pasnen 10. Di1eKTpoMarHuTHoOe MoJie U 3J1eKTPOMArHUTHBIE BOJHBI (8 1)

DJIeKTPOMArHUT
Hoe 110J1e

1 YJIEKTPOMAarHu
THBIE BOJIHBI

(CR))

ONeKTPOMarHUTHOE nosne.
OJIeKTpOMarHUTHBIE BOJTHBI. Ceoticmsa
NEKMPOMASHUTNHBIX 60H. Ulxana
INEKMPOMACHUMHBIX ~ 80JH.  Hcnonv3oeanue

INEKMPOMASHUMHBIX 80JIH OJisL COMOBOL CEA3U.
OJIeKTpOMAarHUTHAs mpupoja CBeTa.
Cxopocth cBeTa. BorHOBBIE CBOICTBA CBETA.
Hemoncmpayun’
1. CBoiicTBa 37IEKTPOMATHUTHBIX BOJH.
2. BonHOBEIEC CBOWICTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1./3y4eHue CBOWCTB  DICKTPOMArHUTHBIX
BOJTH C ITOMOIIIBEO MOOMIJILHOTO TeJeoHa.

IocTpoeHne MpOCTBIX pacCcyKIEHH Ha OCHOBE ITOATOTOBIICHHBIX BBIPaXEHUH, 0OOCHOBBIBAIOLINX
B3aHMOCBSI3b AJIEKTPUIECKOTO M MarHUTHOTO TIOJISH.

HaGmionenue 3a SKCrIepUMEHTaIbHBIM H3y4E€HHEM CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBIO MOOMJIBHOTO Tene(oHa).

AHanm3 ¢ MOMOUIBIO TI€Iarora peHTTeHOBCKMX CHUMKOB YeJIOBEYECKOTO OPraHu3Ma.

AHan3 COBMECTHO C MEJaroroM TeKCTOB, OIMCHIBAIOLIMX IPOSBICHHUS JICKTPOMArHUTHOTO H3ITyYCeHUS
B IIPUPOJIC: KUBBIE OPTAHU3MEBI, H3ITy4eHUsI HEOSCHBIX Tel (CMBICIIOBOE YTCHHE).

Pacrio3HaBanue M aHANM3 PA3IMYHBIX IPUMEHEHUH JIEKTPOMArHUTHBIX BOJH B TEXHHKE C OIOPOU Ha
TEXHOJIOTHYECKYIO KapTy 0] pyKOBOJICTBOM II€/Iarora.

Pemmenne THHOBBIX pacdyETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha ajIrOpPHTM, NMPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEIarOTOM C MCHOJIb30BaHUEM (OPMYI JUI CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3znen 11. CBeroBble siBiaeHus (15 4)

3aKkoHBI
pacmpocTpanenn
s1 cBeTa (6 4)

JlyueBast monenb cBera. Mcrounuku cserta.
Ipamonunetinoe  pacnpocmpaHneHue  cgema.
3ammenus Connya u Jlynei. OTpakeHuE CBeETa.
Inockoe 3epkano. 3axkon ompasxicenus ceema.
[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cBera. [lonnoe eHympennee ompasjicenue ceema.
Hcnonvsosanue noinozo 6HympeHHe2o
OmMpasicenuss 8 ONMUYECKUX C8EMOBOOAX.

Jemoncmpayuu?

1. IlpamonuHeitHOE pacTIipoCcTpaHEHKE CBETA.

2. OTpaxeHue cBeTa.

3. [lonyueHne W300paKeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3epKajax.

4. IlpenomMieHue cBera.

5. OnTuyeckuii CBETOBOI.

Jlabopamopnsie pabomot u onvimot.

1. Uccnenosanue 3aBHCHMOCTH yraa
OTpaXEHHsSI CBETOBOTO Jy4a OT yIJa
MMageHus.

2. 3ydeHne XapakTepUCTUK M300paKEHHUS
MpeMEeTa B IUIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yria
IPEIOMJICHUSI CBETOBOTO Jiyda OT Yyrja
HaJICHUS Ha TPAHUIIE «BO3IYX—CTEKIIOM.

HaOmronenue OMBITOB, JEMOHCTPUPYIOIIMX SBICHWE IPSIMOIMHEHHOTO PAacIpOCTPAHEHUS CBETa
(BO3HHKHOBEHNE TEHH U MOIYTEHH), U UX MHTEPIPETAINSA C HCIIOIb30BAHUEM HMOHSITHS CBETOBOTO JIyda.
OOBsicHEHNE W MOJETHPOBAHUE TTOCIE PACCYXJICHHUS C MEearoroM 110 CXeMe COJIHEYHOTO M JIyHHOTO
3aTMEHH.

HccnenoBanue ¢ onopoit Ha TEXHOJOTHYECKYIO KapTy MO/ pyKOBOACTBOM I1€arora 3aBUCUMOCTH yIia
OTpa)KeHMs CBETOBOTO JIy4a OT yIJia HaJleHHS.

V3ydeHue ¢ MOMOIIIO Me/Iarora CBOMCTB M300payKEHUsI B INIOCKOM 3epKalle.

HabmtoeHne n 00bICHEHHE COBMECTHO C MEAaroroM OMBITOB IO MOJYYEHHIO H300payKeHUiT B BOTHYTOM
U BBIIYKJIOM 3epKaiiax. HabmroneHue u o0bscHeH e [I0CIIe PacCyKISHUS C IIEaroroM 1o cXeMe OIBITOB
[0 MPEJIOMJICHUIO CBETA Ha I'PAHUIIE PA3IUYHBIX CPEl, B TOM YHCIE ONBITOB C MOJHBIM BHYTPEHHUM
OTpaXEHHUEM.

HccnenoBanue 1moJl pyKOBOACTBOM II€farora 3aBHCHMOCTH yIJIa TPEJIOMIIEHHsI OT Yrjia MNajeHHs
CBETOBOTO JIyda Ha TPAaHUILE «BO3LYX—CTEKIIO».

PacniozHaBaHNe ¢ TIOMOIIBIO TI€[arora SIBJICHUH OTPa)KEHHs M IMPEJIOMIICHUS CBETa B IOBCEIHEBHOM
KU3HHU. AHAIU3 U 00BsICHEHHE COBMECTHO C [IEJaroroM sIBJIEHHs ONTHYECKOTO MUpPaKa.

Pemenne THUMOBBIX pacu€THRIX 3amad B 1|—2 AEHCTBHA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa300paHHBIN COBMECTHO C MEArOrOM € MCIOIb30BAaHUEM 3aKOHOB OTPAKEHHUS M ITPEIOMIICHHS CBETA.

JIuH3bI
U ONTHYEeCKHE
npudopsl (6 1)

JInnsza. Xopn mydedt B nmH3e. Onmuueckas
cucmema  omoannapama,  MUKpOCKONd U
meneckona (MC). [naz kaxk onmuueckas
cucmema. Bnuzopykocms u danvHosopkocme.

Hemoncmpayuu?

1. Xox mydeii B coOuparomieii JImH3e.

2. XoJ Jty4el B pacCeUBArOLIEH JIMH3E.

3. [lonydeHne W300paKCHUH C ITOMOIIBIO

JIVH3.
4. Tlpunuun JIeNCTBUS
MUKPOCKOIIA H TEJIECKOIIa.
5. Mogens ri1asa.

(doTtoammapara,

[Nomy4genne o1 KOHTPOJIEM ITearora N300paskeHuHt ¢ IIOMOIBI0 COOMpAIOIel U pacCeMBalOIIEH JIMH3.
Omnpenenenne ¢ ONOPoil Ha AITOPUTM Pa3padOTaHHOTO COBMECTHO C NEaroroM (JOKYCHOTO PacCTOSHUS
Y ONTUYECKON CHIIBI COOMPAIOIIEeH JIMH3HI.

AHanm3 COBMECTHO C IT€Iar0TOM yCTPOWCTBA U MTPHUHIIMIIA ASHCTBHS HEKOTOPBIX ONITHYECKHX IIPHOOPOB:
(oroanmapara, MuKpockora, Teneckorna (MC — Ononorus, acTpOHOMUS).

AHanm3 ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy 1101 PYKOBOJICTBOM IeJlarora siBIIeHHH OJIM30pyKOCTH U
JIATTbHO30PKOCTH, TIPUHITHIIA JIeHcTBHs 04KoB (MC — Onosorus).
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Jlabopamopnvie pabomel u onvimol.

1. Ilonyyenue W300paKeHU C ITOMOIIBIO
COOMpAIOIICH JIMH3HI.

2. OnpenencHue (OKYCHOTO PACCTOSIHHS U
OTNITHYECKOI CHJIIBI cOOMparoIeit JTNH3BI (MK
AJIEKTPOHHAS IEMOHCTPALIHS).

Paznoxxenue
0es10ro cBeTa
B cniekTp (3 4)

Pasnoscenue 0Oenozo ceema 8 cnekmp.
Onvimwr Hotomona. Cnodicenue cheKmpanbHbix
ysemos. [lucnepcus ceema.
Jemoncmpayun’
1. Paznoxxenue 0enoro cBeTa B CIEKTP.
2. Ilomyyenue Oenoro cBera MPH CIOXKECHUH
CBeTa Pa3HbIX IIBETOB.

Jlabopamopnuie pabomel u onvimol.

1. OmBITEI TIO pa3iioKeHUIo Oenoro ceera B
CIIEKTD.

2. OTBITH 1O BOCTIPUATHIO IIBETA MPEAMETOB
Npu WX HaONIOAEHNHM 4Yepe3 IIBETOBBIC

GUIBTPHL

HabnroneHre COBMECTHO C IIEJaroroM IO Pa3IoKeHHIO OeJIoro CBeTa B CHEKTD.

Habmonenue u o0bsicHeHHE Ha 0a30BOM YPOBHE I10J] PyKOBOJICTBOM II€arora ONbITOB MO MOIYYEHUIO
6eroro cBeTa NpH CIIOKEHUH CBETA Pa3HbBIX I[BETOB.

[IpoBenenue n OOBSICHEHHE 1O/ PYKOBOJCTBOM II€JJarora OIBITOB MO BOCIPHUSATHIO I[BETA MPEIMETOB
IIpY UX HAOJIIOJICHNH Yepe3 LBETOBbIE (QMIBTPHI (LIBETHBIEC OUKH).

Paznen 12. KBanroBble siBiaenus (17 4)

Hcenyckanue

U NOTJIOIeHne
CBETa ATOMOM
(4w

Onvimut Pe3epghopoa u TnaHeTapHast MOICThb
atoma. Mogens atoma bopa. Hcnyckanue u
noziowjenue  cgema  amomom.  Keanmol.
Jlunetiuamoie cnekmpbi.

OO6cyxaeHue ¢ TOMOIIBIO ITe1arora eay oneIToB Pesepdopaa rmo nccnenoBannio aToMOB, BBIABHKEHHE
TUIOTE3 O BO3MOXKHBIX PE3yAbTaTaxX ONBITOB B 3aBUCHMOCTH OT IPEATIOIAraeéMOro CTPOCHHS aTOMOB,
(hopMynHpOBaHKE BEIBOJOB U3 PE3YALTATOB OIBITOB.

OOcyXk/JeHre ¢ ONopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM I€Aarora HpOTHBOPEYHiA
IUIaHETApHOM MOZENH aTOMa U OCHOBAHUI 171 runoTe3sl bopa o crannoHapHBIX opOHTax MEKTPOHOB.
HaGutozieHre COBMECTHO C IMEAAroroM CIIOMIHBIX M JIMHEHYAThIX CHEKTPOB HM3IIy4EHHs Pa3IMdHBIX
BetectB. OOBSICHEHUE C OITOPOM Ha TUIAKTHYECKUN MaTepHall JINHEWYaThIX CIIEKTPOB U3JTyUCHUSI.

CtpoeHnue
aTOMHOTO siApa
69

PamnoaktuBHOCTD. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHHE  aTOMHOTO  sipa.
Hyxnounas moodenv amommnoeo siopa. Hzomonul.
Paouoaxmusnvie npespaujenusl. Iepuoo
noaypacnada amomHuIx soep.

JHemoncmpayuu

1. CnexTpbl U3TydeHUs U MOTJIOMIEHHS.

2. CexTpsl pa3In4HbIX ra30B.

O6cyxaeHne COBMECTHO C MEIaroroM BO3MOXHBIX THITOTE3 O MOJAENAX CTPOSHHS SApa.

Omnpenenenne 0 cXeMe ¢ MCHOIB30BAaHUEM METOIMUECKOTO MaTepHaia 1ol pyKOBOJCTBOM Iearora
COCTaBa siiep IO 33/JIaHHBIM MacCOBBIM M 3apsJOBBIM UYHCIaM M MO TTOJIOKEHHIO B IEPUOIMYECKON
cucreme aneMeHToB (MC — xumus).

AHanu3 ¢ OIopoi Ha TEXHOJIOTUYECKYIO KapTy I10J1 PyKOBOJCTBOM IleZlarora U3MEHEHHs cOcTaBa a1pa
1 €T0 MOJIOKEHHsSI B IEPHOINYECKOl cucteMe npH | -paguoaktuBHOCTH (MC — XuMus).
HccnenoBanue ¢ MOMOIIBIO TTeAarora TpeKoB [/ -yacTHil o roToBeIM (oTorpadusim.

Habmronenue 3a geMoHcTpanueld paboThl U3MEpEeHHs PaJUallMOHHOTO (JOHA C MOMOILIBIO JO3UMETPA,
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3. CnekTtp BomoOpoOa.

4. Habmronenune TpexoB B kamepe BuiibcoHa.

Jlabopamopnvie pabomel u onvimol.

1. Habmodenue CcnaiowHulx u JIUHENYamvix
CNEeKMpOo8 U3Iy4eHusl.

2. UccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU

OLIEHKa €ro MHTEHCUBHOCTH.
AHanu3 COBMECTHO C TI€ZaroroM OWOJOTMYECKMX W3MEHEHHH, MPOMCXOIIINX TI0J AEeHCTBHEM
paaroakTUBHBIX n3nydeHnit (MC — Ouomnorus).

HaOmronenne neMoHcTpannu 00 HMCHOJIB30BAaHWE PAJMOAKTHBHBIX HM3IydeHHid B Memunuae (MC —
Ouosorus).

YacTHIBl 10 TOPMO3HOMY TmyTH (110
¢dororpadusam) (nmn 3JIEKTPOHHAS
JIEMOHCTpAILIHS ).
SAnepnbie Snepuble peakuuu. 3aKOHbI COXpaHEHHs | PelieHue THUNOBBIX pacu€THBIX 3amady B |—2 AeHCTBHUSI C OMOPOM Ha alropuTM, MpPEABAPUTEIHHO

peaxkuuu (7 4)

3apsiIOBOTO M MAaCCOBOTO YHCEN. JHepeust 53U
amomuwix  si0ep. Cesi3b  maccol U IHEPIUU.
Peaxyuu cunmesa u oenenus soep. Mcmounuku
anepeuu Connya u 36€30 (MC).

SnepHas JHEpreTHKa. Heticmeus
PAOUOAKMUGHBIX — UZIYYEHU  HA  Jicugbie
opearuzmul (MC).

Jemoncmpayuu
1. PaGora CYETUMKA HOHU3UPYIOLIUX

H3IIy4EHU.

2. Pernctpanmsi  M3NMy4eHHS — NPHUPOAHBIX

MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomot u onvimol.

1. smepenne pamuoakTuBHOrO (hoHA (MM
ANEKTPOHHAs IEMOHCTPAIIHS).

pa3o0paHHbIi COBMECTHO C TI€JIar0roM C UCIOJIb30BAHUEM 3aKOHOB COXPAaHEHHS MACCOBBIX U 3apsIIOBBIX
YrceN Ha ONpEIeTICHHUE Pe3yNbTaToB AACPHBIX PEaKLUii; aHAIN3 BO3MOKHOCTH WM HEBO3MOXKHOCTH
SIIEPHOM PEAKLUH.

O1ieHKa ¢ TTOMOMUIBIO TIeJ]arora SHEPTHH CBSI3H SIIEP C UCIONIb30BaHueM (HopMyITbl DHHIITEIHA.
OOCyX/eHne COBMECTHO C TEIAaroroM MepCreKTHB HCIOJBb30BaHUS YIPABISIEMOTO TEPMOSIEPHOTO
CHHTE3a.

OO6cyxaeHne COBMECTHO C MearoroM MPEerMYIIECTB H SKOJIOTHYECKUX MPOOIIeM, CBI3aHHBIX C SIEPHON
sHeprerukoit (MC — sKkonorus).

[HoBTOpUTENIbHO-00001aAK0IMIE MOAYJIB (9 4)

CucremMaTu3amus
u 00001IeHE
MIPEAMETHOTO
coJiepKaHus

1 OTIBITA
JIEATENLHOCTH,
proOpe-TEHHOTO
MIPY U3YYCHUU
BCETO Kypca
(76351951

O0oOuIeHre  coJepkaHusi  KKIOTO U3
OCHOBHBIX pa3znemnos Kypca (uzuku:
MEXaHWYeCKHe, TEIUIOBBIE, AIIEKTPOMArHUTHBIE,
KBaHTOBBIC SIBJICHHSL.

HayuHbIii METO TO3HAHUS U €T0 peanu3anus B
(hM3MYIECKHUX HCCIEeIOBAHIISIX.

CBs3p (M3UKH U COBPEMEHHBIX TEXHOJIOTHH B
obractu mepenayn WHPOPMAIMU, DHEPTETHKE,
TpaHCTIOpTe

BeInosiHeHnE ¢ TOMOIIBIO NTe1arora y4eOHbIX 3a1aHuil, TpeOyIOINX 1eMOHCTPAIIMi KOMIIETEHTHOCTEH,
XapaKTEepU3YIOIINX €CTECTBEHHOHAYUHYIO TI'PaMOTHOCTh: INPHMEHEHUs IOJYYEHHBIX 3HAHUM I
HAay4HOTO OOBsICHEHHs (M3MUYECKHX SBICHHH B OKPYIXKAIOIIEH MpPUpOJe M MOBCEAHEBHOW >KU3HH, a
TaKKe BBIABICHUS (M3MYECKUX OCHOB Psia COBPEMEHHBIX TEXHOJIOTWH; MPUMEHEHHs OCBOCHHBIX
9KCIIEPUMEHTATIbHBIX YMEHUH A UCCIIeNOBaHUs (DU3MUYECKUX SBJICHHH, B TOM YHCIE IS IPOBEPKH
THITOTE3 Y BBISBICHHS 3aKOHOMEPHOCTEH.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pazo0paHHBIl COBMECTHO C IIEAAaroroM, B TOM YHCIIE MIPEAOIAraloinX UCHONb30BaHNe (PH3UIECKOM
MOJIETIM ¥ OCHOBAHHBIX Ha COAEPKAHNH PA3TMIHBIX Pa3/IelioB Kypca (QU3HUKH.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun U.M., MiBanos A.U., AkiimonepHoe 00IIeCTBO
«M3marensctBO «lIpocBemenue»

» dusuka: 8-i1 kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [leppimikun M. M., UBanoB A. 1., AkunoHnepHoe o01ecTBO
«3parensctBo «IIpocsenienne»

» dusuka: 9-i kiacc: 6a30BbI YpoBeHb: yueOHUK, 9 kiacc/ [lepwimkun M. M., I'yrauk E. M., BanoB A. U., [lerpoBa M. A.,

AKHI/IOHepHOC O6HICCTBO «HSI{&TGJ’IBCTBO «HpOCBeIHeHI/Ie»

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
1. TIporpammer ocHOBHOTO 0011IeT0 0Opa3zoBanus. Pusmka. 7 — 9 xknaccsl (aBTopbl: A.B.Ileprimkun, H.B. ®unonosuy, E.M.
['yTHHK)
2. Jlykammk B.W. COopHuk BonpocoB u 3aaau no ¢usuke. 7-9 ki — M.: Ilpocsemenne, 2010. —192c.
3. «KonTponbHO-u3MeputTenbHbie Marepuainbl. Pusnka. 7 knacce/Coct. H.U. 3opun. — 2-e u3zg.,nepepad. — M.:BAKO, 2013.

4 .A.E. Mapon, E.A. Mapon CamocTtosiTebHbIe U KOHTPOJIbHBIE PaboThi-8 Kiacc 2017 M. [Ipoda
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5. KoHTposbHbIE U camocTosTENbHBIE padoThI MO (usmnke. 9 kiacc: k yueoOHuky A.B. Ileppiukuna, E.M. I'yTHuk «®usnka 9

knaccey / O.W. I'pomieBa. — M.: M3patenscTBo «OK3ameny, 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. bubnuoteka — Bc€ no npeamery «Pusuka». — Pexxum goctyna: http:// www.proshkolu.ru
2. BugeoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru
3. Enunas kosutekius iudpoBbIx 00pa3oBaTeIbHBIX pecypcoB. — Pexxum noctyma: http://school- collection.edu.ru

4. IutepecHble MaTepuaibl K ypokam (PM3HKHU [0 TeEMaM; TECTHI [0 TEMaM; HarJIAIHbIEe TOCOOUS K ypokaM. — Pexxum nocryna:

http://class-fizika.narod.ru

5. lludposie oOpazoBarenbHbIe pecypchl. — Pexxum noctyma: http://www.openclass.ru

6. DNeKTpoHHBIC YueOHUKH 10 (pu3uke. — Pexxum nocryma: http://www.fizika.ru
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