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I[TOACHUTEJIbHA 3AIINCKA

PabGouass mnporpamma mo ¢usnuke Ui OOydYaromMXcsS C  3aJeprKKOM
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 0OLIEro 00pa3oBaHus
MOJrOTOBJIEHa HAa OCHOBe @DenepaqbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEILHOIO
cTaHAapTa ocHOBHOTO oOiero oopazoanus ([Ipuka3 Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHUCTEPCTBOM IOCTHLMU Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IIpumepHoit
aJanTUPOBAHHONW OCHOBHOW OOpa30BaTENbHOM MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHMsl OOYYAIOIIMXCS C 3aJCPKKON TMCHUXUYECKOTO Pa3BUTHSA (0OAOOpPEHHOMU
pemrenreM @YMO 1o o6miemy oopazoBanuio (mpotokoit oT 18 mapra 2022 r. Ne 1/22))
(mamee — [TAOOIT OOO 3I1P), [TpumepHoit pabodeit mporpaMMbl OCHOBHOTO 00OIIIETO
oOpa3zoBanmsi 1o mnpeaMery «@Pusukay, KoHmenmum mpenogaBanus y4eOHOTO
npeamera «dusuka» B 00pazoBaTeNbHbIX OopraHuzanusx Poccuiickoit denepanuu,
peau3yroNMX OCHOBHbIE 00IIeo0pa3oBaTeidbHble Mporpammbl, [IpumMepHoit
MporpamMMbl BOCIUTAHUS, C YYETOM paCHpelesIeHHbIX MO KiaccaM MpPOBEPSEMbIX
TpeOOBaHM K pe3ybTaTaM OCBOCHUSI AJaTUPOBAHHOW OCHOBHOM 00pa3oBaTelIbHOMN
MporpaMMbl  OCHOBHOTO OOIIero o00pa3oBaHUs OOYy4YalOIIMUXCA C  3aJEPIKKOU
TICUXUYECKOTO Pa3BUTHSL.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Ousuka

VY4eOnbiii mnpeamer «®Dusuka»  SABISETCS  CUCTEMOOOpPA3yOLUM  Jis
€CTECTBEHHOHAYYHBIX IPEIMETOB, IOCKOJbKY (PU3MUYECKHE 3aKOHBI MHUPO3JaHMs
ABIIIIOTCS.  OCHOBOM COJEp)KaHUS KypCOB XHUMHH, OHOJOTMH, Treorpaguu u
acTpoHOMUU. DuU3NMKa BOOPYX,aeT OOyUYAIOIIUXCS HAyYHBIM METOAOM TIO3HaHUS,
MO3BOJIAIOIINM MOTy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHpE.

[TpenMeT MakcUMabHO HAIMpaByieH Ha (POPMUPOBAHNE MHTEPECA K TPUPOTHOMY
U COIMAIBHOMY MHpY, COBEPIICHCTBOBAaHHE MO3HABATENLHON JESTEIbHOCTH
oOyuaronuxcst ¢ 3[1P 3a cuer oBnasieHUs MBICIUTEILHBIMU ONEpAlMsIMHU CPaBHEHUS,
0000111eHHs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE MHEHUE, (POpMUpOBaHUE
BO3MOKHOCTEN COBMECTHOU JEATEIILHOCTH.

N3yuenue Qusuku crnocoOCTByeT pa3BuTuio y oOyuatomuxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO  BOOOpakeHMsl, (YHKIIMOHAJIBbHOW TPaMOTHOCTH, YMEHUs
BOCIPUHUMATh U KPUTHYECKU AHAIU3UPOBATh MH(POPMAIUIO, MPEACTABICHHYIO B
pa3ianuHbIX popmax. 3HAYMMOCTD MPEAMETA I Pa3BUTHS )KU3HEHHON KOMIIETEHIIUN
0Oy4JaroIuxcst 3aKIIF0YaeTCs B YCBOCHUH OCHOBBI (PM3NYECKUX 3HAHUM, HEOOXOIUMBIX
JUIA TIOBCEHEBHOW >KM3HH, HABBIKOB 3JI0POBOTO M OE€30MACHOTO Jis YellOBeKa U
OKpYXalolllel ero cpeabl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTUUECKOM KYJIbTYPBHI.

[TporpamMma oTpaxaer cojepx)aHue o0yueHus: mpeaMery «Ou3nka» ¢ y4eTom
0coObIX 00pa3oBaTeIbHbIX TOTpeOHOCTEM oOyuaromuxcs ¢ 3[1P. OBnaaeHnue 1aHHBIM
y4eOHBIM MPEMETOM MPEACTABISAET OMPEACICHHYIO TPYIHOCTD 711 00YJarOIIUXCs C
3I1P. D10 CBs3aHO ¢ 0COOEHHOCTSAMHU MBICTUTEILHOM AEATEILHOCTH, IEPUOANYSCKUMU
KoJIe0aHUSIMU BHUMAHUS, MAJIbIM 00bEMOM MaMsITH, HEIOCTATOYHOCTHIO OOIIETO
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3amaca 3HAHUM, TMOHMXKEHHBIM TO3HABATENIBLHBIM HMHTEPECOM W HU3KUM YpPOBHEM
pPEUYEBOro pa3BUTHSL.

Jlnst mpeononeHuss TPyAHOCTEW B M3Y4eHUM y4yeOHoro mnpeamera «Du3HKa»
HeoOxonuMa  ajganTanmus oObeMa UM XapakTepa ydyeOHOro Mmarepuaia K
MO3HABATENLHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4YaloIIMXCs, YYeT HX
OCOOEHHOCTEW pa3BUTHUS: HCIOIb30BAHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, MOCTENIEHHOE YCIOKHEHNE N3Yy4aeMOTo MaTepHalia.

JlanHass mporpamMma KOHKDPETHU3UPYET COJIepKaHUE TMPEJAMETHBIX TeM B
COOTBETCTBUM C TpeOOBaHUSMU OOpPa30BATENBHOTO CTAHJIAPTa, PEKOMEHIYEMYIO
MIOCJIEIOBATEIbHOCTh M3YUYEHUs Pa3leioB (PU3UKH C YyYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Tpollecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX 0coOeHHOCTEH 0Oydatonuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsI, OIpenensieT MHUHUMAIbHBII HA0Op OMBITOB, JIEMOHCTpAIUi,
MPOBOJIMMBIX ~ y4YUTEJIEM B  Kjacce, Ja0opaTOpHBIX padOT, BBINOIHIEMBIX

00yJaronuMucs.
Mertonuyeckori OCHOBOM H3y4yeHHs Kypca «PU3MKa» Ha YPOBHE OCHOBHOIO
o01u1ero oOpa3oBaHUs ABJISIETCSA CUCTEMHO-IEATEIIbHOCTHBIN IIOAXOL,

O6GCH€‘II/IBaIOHII/II>'I AJOCTHMKCHHUC JIMYHOCTHBLIX, MCTAIIPCIMCTHBIX H IIPCAMCTHBIX
O6pa3OBaTCJIBHI>IX PE3YyJIbTAaTOB IMoCpcaACTBOM OpraHu3annunu aKTUBHOM
MMO3HABATEILHOU ACATCIBHOCTH 06yqa}oumxc;1, 4TO OYCHb BAXKHO IIPpH O6Y‘I€HI/II/I
IIGTCﬁ C 3HP, I KOTOPBIX XaPAKTCPHO CHUIKCHHUC MMO03HABATEIbHOM aKTUBHOCTH.

Hesn u 3a1a4m n3y4eHus y4e0HOro npeamera «Pusnka

Obwue yenu wuzydeHus ydeOHoro mnpeamera «@Dusnkay TMpeACTaBICHbI B
[IpumepHoii paboueit mporpaMme OCHOBHOTO 00111ero 00pa3oBaHuUsl.

OCHOBHOI 1I€IBI0 O0OYUEHHS JeTeH € 3aJep>KKOM MCUXUYECKOTO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SIBISETCS: IOBBIIIEHUE COLMAIBHOM aJanTaluy JeTed yepe3
npuMeHeHue GU3NYEeCKUX 3HaHUN Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak xe, Kak U JJisi HOPMATUBHO Pa3BUBAIOITUXCS
CBEPCTHHMKOB,  OCBaMBAaIOIIMX  OCHOBHYIO  OOpa30oBaTEelbHYI0  IpPOrpammy,
JOMUHUpYIOLEEe 3HaUeHHE TPUOOPETAIOT TaKue yeu, Kak:

" OCBOCHME 3HAHUI 0 METOjaX HAYYHOI'O MO3HAHUS IPUPOABI U POPMHUPOBAHUE HA
ATOM OCHOBE MPEICTABIICHUN O PU3NUECKON KapTUHE MUPA;

" OBJIAJICHUE YMEHHUSIMHU TPOBOAUTH HAONIOJACHUS TPUPOJHBIX SBJICHUMH,
ONMHCHIBATh M 0000IIaTh pe3yJabTaThl HAOJIOJECHHM, HCHOJIb30BATh MPOCTHIE
U3MepUTENbHbIE TPUOOPHI IS U3yUYeHUs: GU3UUECKUX SBJICHUN; TPEACTABIISATh
pe3yJbTaThl HAOMIOACHUN WM U3MEPEHUH C MOMOIIbI0 Taldull, rpaduKoB U
BBISIBJIAITH HA OSTOM OCHOBE SMIIUPUYECKHME 3aBUCHUMOCTH; MPUMEHSTH
MOJIyYeHHbIC 3HAHUS JJIs1 OOBSICHEHUSI Pa3HOOOPa3HbIX MPUPOIHBIX SIBICHUN U
MPOLIECCOB, MPUHIUIMNOB JIEUCTBUS BAKXHEUIINX TEXHUUYECKUX YCTPOUCTB, IJIS
peuieHust GpU3NYECKUX 3a1a4;

" pa3BUTHE IO3HABATEIbHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEM, CAaMOCTOSATENIBLHOCTH B MPUOOPETEHUH HOBBIX 3HAHUM, IPU
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pemieHnn  (U3MYECKUX 3aJa4 M BBIIOJHEHUM  SKCIIEPUMEHTAIBHBIX
UCCIJIEJOBaHUM € UCIIOJIb30BaHUEM UH(POPMALIMOHHBIX TEXHOJIOTUH;

" BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH MO3HAHHUS 3aKOHOB MPUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOI'O UCIIOJIb30BaHUS JOCTHKEHUI HAYKU U TEXHOJIOTUH
JUIS. TaJbHEHIIEro pa3BUTHS YEJIOBEUECKOTO OOIIECTBA, YBAKEHUS K TBOpLAM
HayKM U TEXHUKH; OTHOIIEHUS K (PU3MKE KaK K 3JIEMEHTY OOLIeUeI0BEYECKOM
KYJIBTYPBI;

" JCIOJIb30BAHUE MOJYYEHHBIX 3HAHUN U YMEHHU JUIS PEIICHUS IPAKTUYECKUX
3a7lady TOBCEJHEBHOW JKM3HM, oOecredeHHs Oe30IacHOCTH CBOEW >KHU3HH,
PaMOHAIBHOTO MTPUPOJONOIB30BAHNS U OXPaHbl OKPYXKAIOLIEH CpEIbl.
JlocTrkeHne 3TUX Liefield 00€eCIeunBaeTCsl PEIIEHUEM CIEAYIOIINX 3a0ay.

* 3HakOMCTBO oOywaromuxcsi ¢ 3[IP ¢ meromamu wmccimenoBaHusi 0OBEKTOB U
SIBJICHUM ITPUPOJIBI;

" OpUOOPETEHHE 3HAHMM O MEXAHUYECKUX, TEIUIOBBIX, SJEKTPOMArHUTHBIX M
KBaHTOBBIX SIBJICHUSAX, (PU3MUYECKMX BEIMYMHAX, XapaKTEPU3YIOLIUX ITH
SBJICHUS;

" (popmupoBaHue yMeHUN HAOIIOAATH IPUPOIHBIE SBJICHUS U BBIIIOJIHSATH OIBITHI,
JabopaTtopHble  pabOTbl M DKCHEPUMEHTAIbHBIE  HMCCIEIOBAHUA  C
UCIIOJIb30BAaHUEM HU3MEPHUTENBHBIX MNPUOOPOB, IIHPOKO MPUMEHSIEMBIX B
IIPaKTUYECKOM KU3HU;

" OBJIAJICHUE TAKUMHU IMOHATUSAMH, KaK IPUPOAHOE SBJICHUE, SMIMPUYECKU
YCTaHOBJIEHHBbIN (haKT, mpobrema, runoTe3a, TEOPETUIECKUIM BBIBOJ, pE3yJIbTaT
DKCIEPUMEHTAIIBHON ITPOBEPKH;

" [OHMMAHHE OTJIMYMM HAYYHBIX JAHHBIX OT HEMPOBEPEHHOM HH(}OpMauH,
LHEHHOCTH HAayKH [JIsl YJOBJETBOPEHHS] OBITOBBIX, MPOU3BOJCTBEHHBIX H
KyJbTYPHBIX TOTPEOHOCTEN YeTOBEKA.

Ocob0ennocTu 0T0OOpPa M aganTannu yueOHOro MarepuaJja no gusuke

OcHoBoil 00yuenus odyuatoutuxcs ¢ 3I1P Ha npeqMeTax ecTeCTBEHHOHAYYHOTO
[IUKJIA SIBIISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIHMTEIBHBIX OMepanuil (aHaims,
CUHTE3, CPaBHEHHE, 0000I1IEHNE) HA OCHOBE BBIMOJHEHUS Pa3BUBAIOIINX YITPAXKHEHU,
dbopMupOBaHHE TIPUEMOB YMCTBEHHOH pabOThI: aHajdW3 WCXOJHBIX JTaHHBIX,
IUTAHUPOBAaHKME MaTepHalla, OCYIIECTBIEHUE O3TAITHOIO U UTOTOBOTO CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBIISECTCS TUKBUIAUS TPOOEIIOB B 3HAHUSX, 3aKPEIUVICHUE U3yYEHHOTO
MaTepuaia, oTpadoTKa alropuTMOB, IIOBTOPEHUE MPONIeHHOTrO0. bonbioe 3HaueHune
NPUIAETCS YMEHHIO paccka3aTb O BBINOJHEHHOM paboTe ¢ MpaBUIBHBIM
ynoTpeOJeHNEM COOTBETCTBYIOLIEH TEPMUHOJIOTUA U COOJIOJCHUEM JIOTUYECKUX
cBs3ell B m3naraeMoM marepuane. J[ns oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO
o0miero o0pa3oBaHUs MO-TIPEKHEMY SIBISIOTCS XapaKTePHBIMU: HEAOCTATOYHBIN
YpOBEHb Pa3BUTHS OTACIBHBIX TCHUXWYECKUX MPOIECCOB (BOCIPUATHS, BHUMAHUS,
MaMsITH, MBIIUICHHUS), CHUKCHHBIN YPOBEHb WHTEIJICKTYalbHOTO PA3BUTHSA, HU3KHIA
YpOBEHB BBITIOJIHEHUSI YU€OHBIX 3a/laHWi, HU3Kas yCHEmHOCTh o0ydeHus. [loatomy
npu U3ydeHUH (PU3UKU TpeOyeTcs IeIeHANIPABICHHOE HHTEIUICKTYATbHOE Pa3BUTHE
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oOyuaromuxcst ¢ 3IIP, oTBewatomee MX OCOOCHHOCTSM M BO3MOXKHOCTSIM. YUeT
ocobenHocteit oOyuatomuxcs ¢ 3[IP TpeOyer, 4TOOBI NMpPU U3YYEHUH HOBOTO
MaTepuaina 00s3aTeNIbHO MPOUCXOINIO MHOTOKPATHOE €T0 TIOBTOPEHUE; PACIIUPEHHOE
PAacCCMOTPEHHE TEM | BOIPOCOB, PACKPBHIBAIONIUX CBs3h (DU3UKH C IKH3HBIO,
aKTyanu3alus MepPBUYHOT0 )KU3HEHHOTO OMBITa 00YyYaOITUXCS.

YcBOeHHE TpPOrpaMMHOrO MaTepuaiga 1o (U3MKE BBI3BIBACT OOJBIINE
3arpyaHeHus y oOyuaromuxcs ¢ 3P, mostomy Teopust uzyudaercs Oe3 BBIBOJIOB
CIOXHBIX (popmyi. 3amauu, TpeOyroume MPUMEHEHHUS! CIOXKHBIX MaTeMaTHYeCKHX
BBIYKCIICHUN U OPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak «MeXxaHu4ecKoe JIBUKEHUE),
«ApxumenoBa cuna», «MexaHUYECKasT DHHEPTUSN», «IIEKTPUUYECKUE SBICHUS,
«NEKTPOMATHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C IIOMOIIBIO YUUTEIS.

Ocoboe BHMMaHWE TPU U3YYCHUH Kypca (DU3UKH YAEISIeTCS TIOCTAaHOBKE H
OpraHu3alliy IKCIEPUMEHTA, & TaKXKe MPOBEACHUIO (IPEUMYIIECTBEHHO Ha Ka)JIOM
YpOKE€) KpAaTKOBPEMEHHBIX JIEMOHCTpalMii (BO3MOXKHO C  KCIOJIb30BAHHEM
ANEKTPOHHOM aemMoHcTparuu). HekoTopble TeMbl 00s13aT€IbHO JOJKHBI BKIIIOYATh
OMOpHBIE JIaDOpaTOpHbIE pPadOThI, KOTOPHIE PA3BUBAIOT YMEHHUE IMOJIb30BATHCA
MpoCTEHIIUMU MpUOOpaMu, aHAJIU3UPOBATh IMOJYyUYCHHBIC JaHHbIE. B CBs3u C
OCOOEHHOCTSIMU  TOBEJEHUs MW JesTenbHocTH — oOydarommxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTh) MPEAYCMOTPEH CTPOKAMIINIA KOHTPOJIb
3a COOJIIOICHUEM TPaBUJI TEXHUKH O€30MaCHOCTH NP MPOBEJCHUU JIa0OPATOPHBIX U
MPaKTUYECKUX PaboT.

Bonbmoe BHuManue npu uzydeHuu ¢usuku noapoctkamu ¢ 3[1P oOpamraercs
Ha OBJIAJICHUE MMM IMPAKTUYECKUMH YMEHHUSIMU M HaBblkaMu. [IpemycmaTpuBaercs
YMEHBIIIEHUE O00BbEMa TEOPETUUYECKUX CBEJACHUM, BKIIOYEHUE OTIEIbHBIX TEM WIH
LEJbIX pasle’oB B Marepuaigbl s O0030pHOTO, O3HAKOMHUTEIBHOIO  HIIU
(daxynbraTuBHOrO M3yudeHwus. [Ipennaraercs ymeHbllIeHHE 00beMa MaTeMaTUYECKHUX
BBIYMCIICHUN 32 CYET YBEJIMUCHUSI KAUECTBEHHOTO OMMUCAHUS SIBJICHUN U MPOIECCOB

JlocTaToyHOE KOJIMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHHE TEM H
BOIPOCOB, PACKPBIBAIOIIUX CBSI3b (U3UKU C KU3HBIO, C TEMHU SIBJICHUSAMH,
HaOIIOCHUSIMHU, KOTOPBIE XOPOIIIO U3BECTHBI YYCHUKAM U3 X KU3HEHHOTO OIBITA.

MakcuMalnibHO ~ HCHOJIB3YIOTCA ~ MEXIPEAMETHbIE  CBSI3M C  TaKUMH
TUCHIUIUIMHAMH, Kak reorpadus, Xumus, Ouosiorus, T.K. oOydarommecss c¢ 3IIP
O0COOEHHO HYXIAIOTCA B MPEMOJHECEHUH OJHOTO M TOTO K€ y4eOHOro marepuana B
pPa3JIMUHBIX acleKTaX, B €ro BapbUPOBaHWUW, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUIEHUHA  TOJIYYCHHBIX 3HAHMM MW  NPaKTUYECKMX ymeHuil. [lo3Bonsid
paccMaTpuBaTh OJMH U TOT € Y4eOHbIH MaTepuand C pa3HbIX TOYEK 3pEHMUS,
MEXIPEMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICIEHHUI0, 00JIee MPOYHOMY
3aKPEIUICHUIO TTOyYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUM.



IIpumepHbie BUABI AesiTeJIbHOCTH 00ydarmuxcs ¢ 31IP, o0ycioBiieHHbIe
0co0bIMH 00pa30BaTeIbHBIMH MOTPEOHOCTSIMH U 00ecredYnBaKOIIUE
OCMBICJIEHHOE OCBOEHHE COeP:KAaHNU 00pa3oBaHus N0 npeametry «Dusuka»

[TpumepHas TemaTuyeckas U TEPMUHOJIOTUYECKAs JIEKCUKA TI0 Kypcy (PU3HUKU
cootBercTByeT [TOOIT OOO0.

Conepxanue BUAOB AesitenbHOCTH oOydaromuxcst ¢ 3[IP Ha ypokax ¢usuku
OTIpe/IeNsIeTCS. UX O0COOBIMH 00pa30BaTENbHBIMHU MOTpeOHOCTAMU. [loMUMO HIMPOKO
ucnoipzyemMbix B [IOOIT OO0 o6muux amst Bcex 00yqaromuxcsi BU0B ACSITEIbHOCTU
ClIeTyeT YCUJIUTh BUABI IEATEIBHOCTH, CIICIIU(UIHbIE SIS JAHHON KaTerOpUH JETeH,
o0ecreunBaroIIie OCMBICIEHHOE OCBOCHHE COJIEpKaHUsl 00Opa30BaHMsl 110 MPEAMETY:
YCUJICHUE MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTUBU3ALMEH CEHCOPHBIX
CUCTEM; OCBOEHHE MaTepuaja C OIMOpOM Ha aJrOpPUTM; «IOLIArOBOCTH» B U3yUYEHUHU
MaTepuaia; UCIOJIb30BaHUE JOTIOJHUTEIbHON BU3YaIbHON OMOPHI (CXEMBI, 1a0JIOHBI,
ONOpHBIE TaOJHMIIBI); PEUEBOM OTYET O NPOLECCE U Ppe3ylbTare MAESITEeIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3aJaHUN, OOECHEeUMBAIOIIUX KOPPEKLHUIO PEryJslun
y4eOHO-TT03HABATEIBHOMN JAEATETFHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SBISIOTCS NPHEMBI padOTHI C
JIEKCHYECKUM MaTepuaioM Mo mnpenmety. IlpoBoamtcs cmenumanbHas pabora O
BBEJICHUIO B AKTUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHU.
N3y4yaembie TEpMUHBI BBOJSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTelIbHA BU3YyaTbHAS
MOJIIEPIKKA, aITOPUTMBI PabOTHI C OMIPEIETICHUEM, ONTIOPHBIE CXEMBI JIJIS1 aKTyaTH3aIiH
TEPMUHOJIOTHH.

B cBs31 ¢ 0coObIMu 00pa3oBaTeNbHBIMU OTPEOHOCTAMU 00yyatouuxcs ¢ 3I1P,
IpU IUTAHWPOBAHUU pabOThI YUEHHUKA HA YPOKE CIIEYET NPUIEPKUBATHCS CAEAYIOLINX
MOMEHTOB:

1. Ilpu omnpoce HeoOOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3peliaThb
M0JIb30BATHCS MJIAHOM, COCTABJIEHHBIM MPY MOATOTOBKE JIOMAIIHETO 33aHUS; 1aBaTh
00JIbIlIe BpEMEHU TOTOBUTHCS K OTBETY Y JOCKH; pa3pelaTh J1ejaTh IpeIBapUTeIbHbIC
3aIKCH, TIOJIH30BATHCS HATJISITHBIME TTOCOOUSIMHU.

2. Ilo BO3MOXHOCTM 3aAaBaTh OOYYAIOMIMMCS HABOJSIINE W YTOUHSIOUINE
BONIPOCHI, KOTOPBIE TOMOTYT MM MOCJIEI0OBATEILHO H3JI0KHUTh MaTepHall.

3. CucremaTnueckd TPOBEPATh YCBOCHHE MaTepuaja Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPY>KEeHUS TPOOEIIOB B MPOLIEIIIIEM MaTepUale.

4. B mporuiecce u3y4eHUs HOBOTO MaTepuaia BHUMaHUE YYCHHKOB oOpalmaercs
Ha HanboJiee CIIOXKHBIE pa3Jielibl u3yyaeMon Tembl. Heobxoqumo yarie oopamarbest K
HUM C BOIIPOCaMH, BBISICHSIOLIMMH MIOHUMaHNe y4eOHOro MaTepualia, CTUMYJINPOBATh
BOIPOCHI IIPH 3aTPYTHEHUSAX B YCBOCHHHM HOBOT'O MaTepHala.

Mecto yueOHOro npeamera « ®u3uka» B y4eOHOM IVIaHe

B coorBercTBUM ¢ @DepepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOI'O 00111eT0 00pa3oBaHus yueOHbIi npeamet «Dusuka) BXOIUT B
npenMeTHyro obnacte «EcTecTBeHHBIE HAyKW» U SBIAETCA OOS3aTENBHBIM IS
uzyuenus. Conepkanue ydeOHoro npeamera «®dusuka», IpeiCcTaBICHHOE B
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[IpumepHoii paboueit mnporpamme, cootBerctByer DI'OC OO0, IlpumepHoi
OCHOBHOM 0Opa3oBaTelpbHOM MporpaMMe OCHOBHOTO 00mero o0Opa3oBaHus,
[IpumepHOI aganTUPOBAaHHON OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMe OCHOBHOTO
00111eT0 00pa3oBaHUs 00YUYAIOIIUXCS C 3a/IEPKKOU IICUXUUECKOTO PA3BUTHUS.



COLEP)KAHUE YUYHEBHOI' O ITPEAMETA «®U3UKA»

7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUYU OKPY:KAIONIEro MUpa

dusznka — HayKa O IPUpOIE. SABIECHUS TPUPOIbI (MCl). DU3UYECKUE SBJIICHHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3Mmepenue Qusnyeckux BenuuuH. Dusuueckue
npu60pb12. llozpewnocmo usmepenuti. Mexx1yHapoIHasi CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ectecTBeHHbIE HAYKH U3y4alOT pupoay. Ecmecmeenno-
HAyuYHblll MemoO NO3HAHUA:! HAOAl00eHue, NOCMAHOBKA HAYYHO20 BONpoCd,
8blOBUIICEHUE  2UNOme3, IKCNepUMeHm No HNposepke  2unomes, O00bACHeHUe
Habarooaemoeo asienus. Onucanue u3U4eCcKux a81eHull ¢ NOMOWbIO Mooenell.

[IpenmMet 1 MeToabI (PUUKH.

ﬂemoucmpauuu3

1. MexaHudeckue, TEIUIOBbIE, JJICKTPUUECKHWE, MArHUTHBIE, CBETOBBIE
SIBJICHHSL.

2. dusndeckre nNpuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.
3. OmpeeneHne MOrpenrHOCTH SKCIIEPUMEHTA.
DponmanvHuvle 1ad00pamopHvle padOmvl UU J1eKMPOHHAA OEMOHCIMPAUUA.
1.OnpenencHue IIeHBI JIEJCHUS HW3MEPUTEIBLHOTO Mpubopa  (MCIONIB3YS
TEXHOJOTUYECKYIO KapTy SKCIICPUMEHTA).
2. smepenne 00bEMa )KUIKOCTH U TBEPIOTO Tela
3. Onpeoenenue pazmepos MAaivlx mei.

Pa3znen 2. [lepBoHayajibHbIE CBEJIEHUS O CTPOEHUM BellleCTBA

CtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, ux pazmepvl. Onbimeol,
0oKasvlearouue OUCKpemHoe CmpoeHue 8eujecmad.

JIBmxenne wyactui] BemiectBa. C(CBS3b CKOPOCTH JBHXKEHHUS YacTHI[ C
temnepaTypoil. bpoyHoBckoe nBuxenue, aubdysusa. Bzaumoldeiicmseue uacmuy
gewecmea. NPUMsIICeHue U OMmmaikKueaHue.

ArperaTHble COCTOSIHUSI BEIECTBA: CMPOEHUE 2A308, HCUOKOCHEU U MBEEPObLIX
(kpucmannuueckux) men. Bzaumocesnzv medxcdy ceoticmeamu eeujecms 8 pPAa3HuIX
acpe2amHulX COCMOSHUAX U UX AMOMHO-MOJIEKYAapHbiM cmpoeruem. Ocobennocmu
azpe2amHuvlx COCMOSIHULL 80ObL.

/Iemoncmpauuu4

! MC — 351eMeHTBI coziepyaHus, BKIIOYAIONHE MEXIPEIMETHBIE CBA3H, KOTOPhIE IIOAPOOHEE PACKDHITHI B
TEMATUICCKOM IIJIAHUPOBAHUU.

% 3j1ech 1 Jaee KypCHBOM 0G03HAUEHEI TEMBI, H3YUeHHE KOTOPHIX IPOBOAKTCS B 03HAKOMHTEILHOM Mmae. [legaror
CaMOCTOSATENIFHO OTIpeieNsIeT 00beM H3ydaeMoro MaTepHuana.

¥ Bce Jlemoncrpamun i JJaGopaTopHbie paboThI, IPEICTABICHHbBIE B COCPIKAHMH, TOMyCKAETCs (MOIKHO) IPOBOIHTD,
HCTIONB3Ysl HHPOPMAITMOHHBIE U DJICKTPOHHBIE TEXHOJIOTHH (IIM(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

* 311ech 1 anee IPHUBOINTCS PACIINPEHHBIN TIepPEUeHb Ta00PATOPHBIX PAGOT 1 OIBITOB, U3 KOTOPOTO YIHTEIb JCTaeT
BBIOOp MO CBOEMY YCMOTPEHHIO.
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1. Habmronenue 6poyHOBCKOTO IBMKECHUSI.
2. Ha6mronenue muddysun.
Dponmanvhsle 1ad0OpamopHvie padOmMbvl U ONbIMbL

1. Onenka pauamerpa aroMa METOJOM PSAOB  (C  KCIOJIB30BAHHEM
dotorpaduii).
2. OmnbITH 10 HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHS T'a30B.

3.0mbITHl TI0 OOHAPYKEHHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO TPUTSIKEHUS
(271eKMPOHHAA OeMOHCMPALU).

Paznen 3. /IBu:keHne u B3auMOAelcTBHE TeJl

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUIKCHHE.
Cxopoctb. Cpeoussi ckopocms npu HEpaAGHOMEPHOM O8udiceHuu. Pacuér myTu u
BPEMEHU JABUKCHUS.

SABnenue wuHepuuu. 3aKoH uHepyuu. Bzaumooleucmeue men kax npuduna
UsMeHeHUus cKkopocmu O0sudiceHus men. Macca xax Mmepa uHepmHocmu mend.
[TnotHOCTh BemecTBa. C853b NIOMHOCMU C KOIUYECMBOM MOJIEKY]l 8 eOuHUYe 00vbéma
geujecmad.

Cuila kak XapakTepucThka B3aumonaeiucTBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowpio ounamomempa. SIBIEHUE TATOTEHUS U CHUJA
Tsokectd. Cuna msascecmu Ha opyeux naanemax (MC). Bec tenma. HeBecoMoCTb.
CiioxxeHue CuJil, HalpaBJIEHHBIX MO OJHOW Npsmou. PaBHoxaelctBytomas cui. Cuna
mpenus. Tpenue ckoavorcenusi u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoncmpauuu3
Hab6nronenne MexaHn4ecKoro IBHXKESHHS Tea.

N3mepenne CKOpoCTH MPSMOIUHEUHOTO JIBUKECHHUSI.
HaGnronenue sBieHust UHEPITUH.

Ha6nronenue n3MeHeHus: CKOPOCTH MPHU B3aUMOJCHCTBUU TEI.
CpaBHeHHEe Macc 10 B3aUMOJICVCTBUIO TE.

CroxeHue cuil, HAaNpaBJIEHHBIX M0 OJTHOW MPSIMOA.

7. leMOHCTpalus CUJIbI YIPYTrOCTH Ha pa3IUYHBIX MaTepuaiax.
@ponmanvrole 1a00pamopHbvie padbomovl U ONbLIMBbL.

Sk whE

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IIIApUKa B KUIAKOCTH,
MOJIETH JICKTPUICCKOTO0 AaBTOMOOWIIS U T. I1.) (21eKMPOHHAA 0EMOHCIPAYUUSL).

2. Omnpenenenre cpeaHel CKOPOCTH CKOJIBKEHUSI OpyCKa WU MIapHKa 0
HAKJIOHHOM INIOCKOCTH.

3. Ornpenenenue mMIOTHOCTU TBEPAOTO TeNa.

4, OnBITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKeHHs (IedopMariim)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJILKEHUSI OT

BCCa TCJIa U XapaKTCpa COIIPHUKACAIOIMINXCA HOBerHOCTeﬁ.

Pa3nen 4. [laBiieHue TBEPABIX TeJl, ) KMIKOCTEH U ra30B
Hasnenne. Cnocobsl ymeHvuieHuss u yseauueHus oaenenus. /lasieHue 2asa.
3asucumocms O0asnenus eaza om obvéma, memnepamypol. Ilepedaua oaenerus
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meépovimu menamu, sxcuoxocmamu u easamu. 3axon Illackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JABJICHUS KUAKOCTU OT TiyOunbl. Coobwarowuecs cocyobl.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emmmn u atmocdepHoe naBieHue. [Ipuuumsi cyuecmeosamuis
8030ywiHol obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgeproco
oasnenus. 3a8ucumMocms ammocheprHoeo 0asieHusi Om 6blCOmbvl HAO YPOBHEM MOPAL.
IIpubopul 0ns uzmepenus ammocghepnozo 0asnieHus.

Heticmeue srcuoxocmu u 2asza Ha NOSPyHcéHHoe 8 HUX meio. BrITalkuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaeanue.

JHemoncmpayuu
3aBUCHUMOCTB JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepemaya naBineHUs KUAKOCTHIO U TA30M.

Coobmiaroiuecs COCy/bl.

['mppaBnuueckun mmpecc.

[IposiBenue nercTBust aTMOCHEPHOTO AaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTh
T€Ja U MIIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITaNKMBAIOIIEH CHIIBI BECY BBITECHEHHOU KUJKOCTH.

8. VYcnoBue maBaHus TEN: MJIABAHUE WM MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN Te€Ja U KUAKOCTH.

DponmanvHovle 1a00pamopHvle padomvl U ONbIMbL

SoghkwdPE

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa NOrpyKEHHON
B KHJIKOCTb 4aCTH TeJA.

2. OnpeneneHre  BBITAJIKMBAMOIIECH CHJIBL, JECWCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B JKUJKOCTD.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CUJIbI, JEHCTBYIOIIEN Ha
TEJIO B KUJKOCTH, OT MACChl TeJa.

4, OnbITel, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTH BBITAJIIKUBAIOLIENH CHJIBI,

JEUCTBYIONIEH Ha TEJIO B KUIKOCTH, OT 00BhEMA MOTPYKEHHON B KUJIKOCTh YACTH TeJa
U OT MJIOTHOCTH KUIKOCTH.

5. KonctpyupoBanue apeomerpa wiu KOHCTPYUPOBAHUE JIOAKU
U ONPENIETICHUE €€ IPY30II0AbEMHOCTH.

Pa3nen 5. Pa6ota u MomHoOCTh. JHEprus

Mexanudeckasi pabora. MOITHOCTS.

[IpocThie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [Ipasuio
pasHosecus pvivaza. Ilpumenenue npasuna pasrHogecus pviuaza K 0J0KYy. «3o10moe
npasunoy mexanuxu. KITJI mpocteix mexaHu3moB. [IpocTeie MeXxaHU3MBI B OBITY U
TEXHHKE.

Mexannueckass dsHeprusi. Kunemuueckas U NOMEHYUATbHAS  IHEPIUSL.
Ilpespawenue 00HO20 6U0A MEXAHUYECKOU IHEpeUuu 6 Opyeol. 3aKOH COXpaHEHUS
DHEPTUU B MEXAHUKE.

JHemoncmpayuu

1. [TpumepsI IPOCTHIX MEXaHU3MOB.
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3 4
@ponmainsHble 1a00pPAMOpPHbLE PAOONIBL U ONBIM b

1. Omnpenenenre pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JBUKEHUU TeJa
10 TOPU30HTAIBHOM MTOBEPXHOCTH.

2. HccnenoBanue yciioBui paBHOBECHS phlUara.

3. N3mepenue KIT HAKJIOHHOM TIOCKOCTH (21eKkmponnasn
oemoncmpayu).

4, N3ydenune 3ako0Ha COXpaHEHUsS] MEXAHUUYECKON SHEPruu (271eKmpoHHAaA
oemMoHcmpayus).
8 KJIACC

Pa3nen 6. TenioBble siBJIeHUS

OcHoBHble  NONOJCEeHUsL  MONEKVIAPHO-KUHEMUYECKOl Meopuu  CmpOoeHUs.
sewecmea. Macca u pasmepvr amomos u monexyn. Onvimoel, noomeepicoaruyue
OCHOBHbLE NONONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopnenu TBEPAOro, KUIKOTO H Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. OdvscHenue ceolcme 2az08, Huokocmetl u
MBEPObIX MmeNl HA OCHOBE NONONCEHUU MONEKVIAPHO-KUHEMUYEeCKOt Mmeopuu.
CMauuBaHue u Kanuiisapuvie aeieHus. Tennogoe pacuiupenue u cxcamue.

Temneparypa. Cesa3b memnepamypvl co CKOpOCHbIO MENNI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprus. Cnocobvi  usmeHeHus — 6HYmMpeHHel  IHEepeUU:
mennonepeoaya u cogepuierue pabomol. Buovl menionepedauu: menionpogooHocms,
KOHGeKYUsl, U3TydeHue.

KomuuectBo TemnoTel. Yoenvras mennoémxocms eewecmsa. Tennoobmen u
menjogoe pasHosecue. Ypaguenue meniogo2o banauca.

IInasnenue u omseepoesanue Kpucmaiiuieckux geujecms. Yoenvnas menioma
naaenenus. [lapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvras
menjoma  napoodopazosamus.  3a8UCUMOCMb  meMmnepamypvl — KUNeHus  om
ammocgheprozo oasnenus. Baascnocmo 6030yxa.

DHeprus TOIUMBA. YoenvHas menioma ccopanusl.

Ipunyunvr pabomsr mennosvix Osucamenei. KII/[ mennosozo osucamens.
Tennosvie oguecamenu u 3awuma oxkpyaicaroueil cpeovt (MC).

3akon coxpaneHnus u npespaujenust SHepauu 8 mennoswix npoyeccax (MC).

JHemoncmpayuu

1 Ha6nronenue 6poyHOBCKOTO JIBIYKEHUSI.

2 Ha6nronenue nuddysun.

3. Habmronenue sBiaeHU CMauyMBaHUS ¥ KalTWUIIPHBIX SBJICHU.

4 Habmntonenue TemioBoro pacmpeHust Tell.

S. M3MmeHeHune maBaeHUs ra3a npu K3MEHEHUH 00bEMa U HarpeBaHUH UITH
OXJIQXKICHUH.

6. [TpaBuiia u3mMepeHus TeMIepaTypsl.

7. Buae! rerionepenayn.

8. OxnaxaeHue npu CoOBEpIIEHUU PabOTHI.
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9. Harpesanue npu coBepiiieHur pabOThl BHEITHUMH CUJIAMHU.
10. CpaBHeHue TEIIOEMKOCTEN pa3TUYHbBIX BEIIECTB.

11. HaOmonenne KUneHus.

12. HabGmroaeHune MOCTOSHCTBA TEMITEpaTyPhl IPH TJIABICHUU.
13. Moenu TEIUIOBBIX JIBUTATEIIEH.

DponmanvHule 1abopamopHvle padOmMbl U ONbIMbL

1. OnbIThl 10 OOHAPYXKEHUIO JEHCTBUS CHJI MOJEKYJISIPHOTO MPUTSKEHUS
(271eKMmpoOHHAA OeMOHCmMPayus).

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WUJIU caxapa.

3. OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEH U
TBEPJIBIX TEIL.

4, Ornpenenenue AaBiaeHUs BO3AyXa B OAJJIOHE IINPUIIA.

S. OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JABJICHUS BO3/lyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

6. HaGntoienne n3MeHeHHsi BHYTPEHHEH SHEpruu Tena B pe3ysibTare
TeIuionepeay ¥ paboThl BHEIIHUX CHJL.

7. HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOW U
ropsityer BOJBI.

8. HccnenoBanue mpoliiecca uCnapeHusl.

Q. Ornpenenenre OTHOCUTENIBHON BIIAYKHOCTH BO3AyXa.

10.  Ompeoenernue yoenvHoii meniomol niasieHUus ibod.

Pa3znen 7. diiekTpuyecKHe 1 MATHUTHBIE SIBJIEHUS

Inexmpuzayuss men. J|Ba poja 3IEKTpUUYECKUX 3apsanoB. BzaumopeiicTBue
3apsHKEHHBIX TElL.

Onextpudeckoe mone. [lpunyun cynepnosuyuu 31eKmpuyeckux noeu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snexkmpuueckux 3apsao0os. Dnemenmapuulil 31eKMpUYecKull 3apso.
Cmpoenue amoma. ITpOBOTHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUIECKOTO
3apsiza.

DJIEKTPUUECKUN TOK. Ycnosus cywecmeosanus 921eKmpudeckoco moxKa.
HNcTtouHuKku MOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DeKmpuiecKull mox 8 HCUOKOCMAX U 2a3ax.

Pabota ¥ MONIIHOCTh DJEKTPUUECKOTO TOKa. 3akon J[coyns—/lenya.
Onekmpuueckue yenu U nompeoOumenu INEKMpPUUecKou dHepeuu 8 Oblmy.
Onexktpudeckas uenb. Cuiia TOKa. DNEKTpudecKoe HamnpsbkeHue. CONpOoTUBIICHHE
MIPOBOJIHUKA. YOenvHoe conpomuénenue seujecmea. 3akon OMa st ydacTKa IEIu.
[TocnenoBarenbHOE W MHapajUiebHOE COEIWHEHHE MPOBOAHUKOB. Kopomkoe
3aMblKaHue.

[TocTosiHHBIE MarHuThl. B3anmMoaeCcTBUE TTIOCTOSTHHBIX MarHuTOB. Macuummoe
none. Macnumnoe none 3emau u e2o 3HaveHue 0as Hcusnu Ha 3emie. Onvim Spcmeda.
Maenummnoe none anekmpuueckoz2o moka. llpumenenue 21eKkmpomacHumos 8 mexuuxe.
leticmseue macHumHo20 Noisl HA NPOBOOHUK C MOKOM. DIeKMpoOosueamelb
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nocmosanHo2o moka. Hcnonvzosanue snekmpoogueameneti 8 MeXHUYEeCKUx ycm-
polcmeax u Ha mpaHcnopme.

Onvimur apaodes. Asnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocoodwvl noyuenuss 31eKmpuiecko dHepuu. INEKTPOCTAHITH
Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu
DJeKTpu3aius Tel.

JIBa poJia 3NEKTPUUYECKUX 3apsIIOB U B3aUMOJCHCTBUE 3aPSAKEHHBIX TEJ.
Y CTpONCTBO U IEUCTBUE INEKTPOCKOIIA.
DnekTpocTaTHuecKast HHIyKIusI.

3aKOH COXpaHEHHUsI AJIEKTPUUECKUX 3apsI/IOB.
[TpoBOTHUKY U AVDIICKTPHUKH.

MopnenupoBaHue CUIIOBBIX JIMHUW AIEKTPUYECKOTO TOJIS.
M cToOYHMKM MOCTOSTHHOTO TOKA.

JIeHCTBHUS 3JIEKTPUYECKOTO TOKA.

0. DrnexTpuyecKuil TOK B )KUIKOCTH.

1. Ta3oBbIi pazps.

2. VI3aMepeHue CUIbI TOKa aMIIEPMETPOM.

N3MepeHne 3IeKTpUYECKOro HaMpsKEHHUS BOIbTMETPOM.

14.  PeoctaT 1 Mara3uH CONPOTUBIICHUH.

15. BsaumojeicTBHE MOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS MMOJTIOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.  OmwIT Dpcrena.

19. MarauTHOE moJie ToKa. DIEKTPOMAarHuT.

20.  [leficTBHE MarHUTHOTO TOJIS1 HA TPOBOJTHUK C TOKOM.

21. DnexTpoaBUTaTENh TOCTOSHHOTO TOKA.

22. HccnenoBaHue SIBICHHS DJIEKTPOMAarHUTHONW MHIYKITUH.

23.  OmbiTel @apanes.

24. 3aBHCHMOCTH HANPABJICHHS WHIYKIIMOHHOTO TOKA OT YCIIOBHH €TO
BO3HUKHOBEHHSI.

25.  DneKkTporeHepaTop MOCTOSIHHOTO TOKa.

@ponmanvhule 1a00pamopHsvie padoOmMul U ONbIMbL

PR BPROONOoORWNE

[EEN
w

1. OneITel O HAOMIOMEHUIO DJICKTPH3AIMU  TEN WHIYKIMEH W TpHU
COTPUKOCHOBCHHH.

2.  HccnenoBanume ACHCTBUSA OSIEKTPUUYECKOTO TOJS HA MPOBOIHUKH U
JTDJICKTPUKH.

3. CoOopka 1 mpoBepKa pabOThI JIEKTPUUECKOH 1EeMH MOCTOSIHHOTO TOKA.

4.  VIsMepeHue u peTyIMpPOBAHUE CUIIBI TOKA.

5.  HM3mepenHue u peryJupoBaHUC HAMPSIKCHUS.

6.  HUccneoosanue 3agucumocmu cuibl moxa, uoyuje2o uepes pe3ucmop, om

conpomueienus pesucmopa u HanpAascCeHusl Ha pesucniope.
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7. Onvimei, 0eMoHCmpupylowue  3a8UCUMOCHb 91eKmpU4ecKo2o
CoOnpomuenenus NnpooOHUKA Om e20 ONUHbL, NIOWAOU NONEPeyHOo20 CevyeHUs U
mamepuaa.

8.  Ilposepka mnpasuna cnodceHus HanpsadceHuil nNpu Nnociedo8amelbHOM
COeOUHeHUU 08YX Pe3UCHOpPO8.

9.  Ilposepxka npasuna 0na cuibl mMOKa NpU NAPALIEIbLHOM COeOUHeHUU
Pe3UCmopos.

10. Omnpenenenue pabOTHI IEKTPUYECKOTO TOKA, UIYILIETO YEPE3 PEIUCTOP.

11. OmnpexaeneHre MOIIHOCTH JJEKTPUUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JaMIIOUKy, OT
HaIIpsSKEHUS Ha HEW.

13. HccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBHSI TOCTOSTHHBIX MarHUTOB.

14, H3ydyeHue MarHATHOTO TIOJIS TIOCTOSSHHBIX MArHATOB TIPH WX
00BEIMHEHUY U Pa3/ICIICHUU.

15. HccnenoBanue qeiCTBUS SJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

16. OnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBl B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBI TOKa M HAalpaBIIEHUs TOKA B KaTYIIKE.

17. W3ydeHue nefcTBUS MAarHUTHOTO MOJISl HA TPOBOJTHUK C TOKOM.

18.  Uzyuenue pabomul s1ekmpoosucamernsi.

19. Usmepenue KII/] anexTpoaBurarenbHOi yCTaHOBKH.

20. OmnbIThl MO KCCIEIOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHOW WHIYKIIMH:
MCCJIeIOBAaHNE U3MEHEHUN 3HAUCHHUS U HAIlpaBJICHUS! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHUS

Mexanuyeckoe JaBwkeHHe. MarepuanbHas Touka. (CucteMa oOTcyéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JIBH)KCHUS. PaBHOMEpHOE MPSIMOJIMHEIHOE
nBuwxeHue. Hepasnomepnoe npamonuneunoe ogudxcenue. CpenHsisi u MSHOBEHHAs
CKOpOCMb mena npu HePAGHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe npsamonunetinoe ogudcenue. (CBoOOIHOE
nagenue. Onvimol I anunes.

Jluneiinas u yenoeas ckopocmu. LlenmpocmpemumenbHoe YCKopeHue.

IIepseiit 3akoH HproroHa. Bropont 3akoH Herorona. Tpetuit 3akon HeroToHa.
Ipunyun cynepnosuyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOIbH*CeHuUs, Cuid
MpeHusi NOKosl, Opyaue Uobl MpPeHUs.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nanenus. [Jeuscenue nnanem eokpye Connya (MC). Ilepsas kocmuueckas ckopocmo.
Hesecomocmo u nepecpysxu.

PaBHOBecue MarepualbHOW TOYKHU. AbOcomomHo meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHol ocvlo 8pawjerus. MOMEHT cuibl. [lenmp msxcecmu.
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Nmnynsc Tena. Mzmenenue umnynvca. Mmnynvc cunvi. 3aKOH COXPaHEHHUS
uMmiyibsca. PeaktuBnoe asmxenue (MC).

Mexanuueckast paboTa 1 MOIIHOCTb. PaboTa Uil TSXKECTH, ynpy2ocmu, mpeHus.
Ceazb  onepeuu u pabomoel. lloTeHUManbHAs DHHEPrUs TeNa, MOAHITOrO HaJ
MOBEPXHOCTBIO 3eMIH. [lomenyuanvhas suepaus cocamou npyxcunvl. Kunetnueckas
sHeprusi. Teopema o Kunemuuyeckou dHepeuy. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTHH.

Hemoncmpayuu

1. HabmroieHue MexaHM4ecKoro JBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEIl
OTCU€Ta.

2. CpaBHEHHE TIyTE€ WM TPAEKTOPUU JIBHIKEHHSI OJHOIO M TOTO K€ Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH U yCKOPEHUS TPSAMOJIMHENHOTO IBUKECHHS.

4. Hccnenosanue Npru3HakoOB PaBHOYCKOPEHHOIO ABUKEHUS.

S. HaGnronenue NBHKEHHUS TeJa 10 OKPYKHOCTH.

6. HaGntonieHne MexaHMUYECKUX SIBICHUM, NPOUCXOAAIIUX B CHUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUXKEHUU OTHOCHUTEIHHO
KaOuHeTa PU3MKHU.

7. 3aBUCUMOCTb YCKOPEHUS Tela OT MACCHI TeJla U JIEUCTBYIOIIEH Ha HETOo
CHJIBI.

8. HaburoieHne paBeHCTBa CUJI TP B3aUMOACHCTBUH TeIL.

9 N3meHeHue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

10. Ilepemaya ummynbca Ipu B3aUMOICHCTBUU TEIL.

11. IIpeoOpa3oBaHus YHEPTUU MPU B3AUMOICHCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa TIPU HEYTIPYTOM B3aUMO ICHCTBHH.

13. CoxpaHeHue UMITyJibca IPU a0COIOTHO YIIPYTrOM B3aUMO/ICHCTBUU.

14. HaOGnroaeHue peakTUBHOTO JIBUKECHUSI.

15. CoxpaHeHHre MEXaHUYECKOM SHEPTUH TPU CBOOOTHOM MaJICHUH.

16. CoxpaHeHue MEXaHMYECKOW DJHEPrHUM TpU JBUKCHHUH Tela TOJ
JNEUCTBUEM NPYKUHBI.

DponmanvHovle 1adOpamopHvlie padomsl u ONbvIMbL

1.  Koucmpyupoeanue mpaxma 0ns pa3z2oHa u OdlbHeuule20 pagHOMePHO20
OBUIICEHUSL WAPUKA UTU TNENEHCKU.

2. OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKECHHS OpyCKa WIIH JIBHKEHUS
IapUKA 110 HAKJIOHHOW MIOCKOCTH.

3. Omnpenenenre yCKOPEHHs Tella TPU PABHOYCKOPEHHOM JIBUYKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH TIYTH OT BPEMEHU MPU PaBHOYCKOPECHHOM
JIBIDKEHUU 0€3 HauaJbHOM CKOPOCTH.

5. UccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

6. Onpenenenre k03PpGUIIMEHTA TPEHUS CKOJIbKEHUSI.

1. Omnpenenenue >k€CTKOCTH TPY>KUHBI.
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8. Omnpenenenre pabOTHI CHITBI TPEHUSI IPYU PABHOMEPHOM JIBIDKEHUU Tella
M0 TOPU30HTAILHON MOBEPXHOCTH.

Q. Onpenenenne pabOTbl CUJIBI  YNPYTOCTH TpU  MOABEME  Tpy3a
C WCTIOJIh30BaHUEM HEIIOIBIKHOTO U MOABIKHOTO OJIOKOB.

10. M3yueHue 3aKOHA COXPAaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue Koj1e0aHUsI U BOJTHBI

KonebarenbHoe npmxkenre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEepUo,
4yacToTa, aMIuiuTyna. Mamemamuueckuii u npyxcunnsiti masmuuxu. llpespawenue
9HepauU Npu Ko1ebamenbHOM 0BUNCEHUU.

3aryxaroiue kosebanus. BeinyxaeHHble kosiebanus. Pezonanc.

Mexanudeckue BoJHBL. CBONCTBa MEXaHUYECKHX BOJH. [IpoldonbHbie u
nonepeynvie 80Hbl. /[MUHA 80IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbI 8 MBEPOOM meie, ceticmuieckue 8oHbl (MC).

3ByK. I pomkocms 38yKka u evicoma mouna. Ompadicenue 38yka. Ungpazeyx u
VIbMPA36YK.

Jemoncmpauuu

1.  HaOmopenue xosiebaHMi T€ MO AEUCTBUEM CHIIBI TSXKECTH U CUIIBI
YIOPYTOCTH.

2. HaGnronenue kosiebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaGnronenue BoIHYXKI€HHBIX KOJIEOAHUI U pE30HAaHCa.

4.  PacmpocTpaHeHHe MPOI0JIbHBIX U MOMEPEYHBIX BOJH.

5. HaOntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHYECKHI PEe30HAHC.

@ponmanvHble 1aOGOPamopHsle padomsl U ONbINLbL

1. OnpeneneHnre YacTOThl M TEepUOAa KoJeOaHUN MaTeMaTHUueCKOro
MasITHUKA.

2. Omnpenenenre 4acToThl W MepuoAa KoJeOaHWil MPYKMHHOTO MasTHUKA
(971eKmpoOHHAA OeMOHCMPayu).

3. UccnenoBanue 3aBUCUMOCTH TIeproia KoJieOaHU MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4, UccnepoBanue  3aBUCUMOCTH — Tepuoja  KoJeOaHUM  MPY>KUHHOTO
MAasiITHUKA OT MacChl Tpy3a (21eKMPOHHASA 0eMOHCMPAYUL).

5. [TpoBepka HE3aBUCUMOCTH MEepUOIa KoJieOaHu# Tpy3a, TOIBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OnwIThI, JIEMOHCTPUPYIOIME  3aBUCHMOCTh TEpHOJa  KOJIeOaHH
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U )KECTKOCTU MPYKUHBI.

7. N3mepenne  yckopeHUs  CBOOOJHOTO  TAACHUS  (1eKMPOHHASA
demoncmpayus).

Paznen 10. DinekTpoMarHuTHoE 1MoJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMAarHUTHOE  ToJie.  OJIEKTpOMarHuTHele  BoJHBL.  (Ceoticmea
aneKkmpomacHumubix 60aH. Llxana snexkmpomacnumuvlx  6oan. Hcnonvsoeamue
INEKMPOMACHUMHBIX B0JIH 015 COMOBOU CEA3U.
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OnexkrpomarauTHas npupoaa csera. CkopocTs cBera. BomHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu

1. CBoiicTBa AIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBBIE CBOICTBA CBETA.

®ponmanvusie nabopamopnvie’ paéomut u onvimor’

1. N3yyeHne CBOMCTB DJJIEKTPOMArHUTHBIX BOJH C IIOMOUIBIO

MOOMJIBHOTO TenedoHa.

Pasznen 11. CBeToBEBIE SIBJICHUSA

JlyueBas monenb cBera. IcTouHUKH cBeTa. [Ipsamonuneinoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlymel. Otpaxenue cBeta. Ilnockoe 3epkano. 3aKoH
ompasiceHus ceema.

[Ipenomnenue cBera. 3akoH TNpeloMJeHUs cBera. [lonnoe emympennee
ompadicenue ceema. HMcnonv3oeanue NOAHO20 GHYMPEHHE20 OMPANCEHU 8
ONMUYECKUX C8eMoBOOaXx.

Jlunza. Xonm mydeit B nuH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'na3 xax onmuueckas cucmema. bnusopykocmo u
O0aNbHO30PKOCMb.

Paznoocenue 6enoco ceema 6 cnexkmp. Onvimwei Hvromowna. Crnoowcenue
CHEeKmMpalbHbIX YBEmo8.

Jemoncmpauuu
[IpsAMosIMHENHOE PACIIPOCTPAHEHUE CBETA.

OtpaxeHne cBera.

[Tony4yenue n3o0paxeHut B IJI0OCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.

OnrTrueckuii CBETOBOJ.

Xox myueit B coOuparorieit JuH3e.

XO0J1 Tydeu B paCCEUBAIOLIEN JIMH3E.

[Tomy4yenue n3o0paxeHui ¢ TOMOIIBIO JIMH3.

[Tpunuun neictBus poToanmnapara, MUKPOCKOTA U TEJIECKOIA.
0. Mopens rnasa.

1. PaznoxxeHue 6eaoro cBeTa B CIIEKTD.

12.  Tlomy4enue Geaoro cBeTa MPH CIOKCHUH CBETA Pa3HBIX IIBETOB.
DponmanvHovle 1adOpamopHvle padomsl u ONbvIMbL

RHBPBoOwoo~NOOT W E

1.  HccnenoBaHue 3aBUCHMOCTH YTJIa OTPAXKEHHsI CBETOBOTO JIyya OT yriia
MaICHUSI.

2.  H3ydeHue xapakTepUCTUK N300paKeHHS TIPeIMETa B TUIOCKOM 3€pKaje.

3.  HccnenoBaHue 3aBUCHMOCTH yTJla MPEIOMIIEHHUS CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHUIIE «BO3LyX—CTEKIIOM.

4. [Tomyuenune n3o0pakeHUi ¢ MTOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Ompenenenue GOKYyCHOTO pacCTOSHUS U ONTHYECKON CUJIBI COOMPAIOLIEH

JIMH3BI (21eKMPOHHAA 0eMOHCMPAYUsL).
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6. OneITBI TIO Pa3NIOKEHUIO OEJIOTO CBETa B CIEKTP (31eKMPOHHAA
demoncmpayus).

7. OneITel MO BOCHPUATHIO IIBETA MPEAMETOB MPH MX HAOIIOICHUU Yepe3
I[BETOBBIC (PHIIBTPHI.

Pa3nen 12. KBantoBble IBJIeHUSA

Onvimol Peszepgpopoa w minaHeTapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeoi.

PagnoaktuBHOCTE. Anvgpa-, bema- u eamma-uziydenus. CTpOCHHE aTOMHOTO
anpa. Hyknonnas mooens amomno2o s0pa. Mzomonsi. Paouoaxmuenwvie npespaujenus.
Ilepuoo nonypacnaoa amomuwix soep.

SnepHbie peakiuu. 3aKOHbBl COXPAHEHHUSI 3apsAIOBOTO M MAaCCOBOIO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Ucmounuku snepeuu Coanya u 3630 (MC).

SAnepnas »Hepretuka. /lericmeus paouoaKkmueHulX U3IVYEHUL HA JiCUBbLE
opeanuzmol (MC).

JHemoncmpayuu
CrexTpbl U3Ty4EHHUS U TIOTJIONICHHUS.

CrexTpbl pa3InYHbIX Ta30B.

CnekTp Bogopoaa.

HaGnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIONNX H3ITYICHHA.

Peructpatius u3nmydeHus IpUPOIHBIX MUHEPAIOB U TIPOYKTOB.
(Dponm aibHble 1aOOpamopHvle padombvl U ONbIN bl

G R

1. UccnenoBanue TPEeKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY
nyTH (1o ¢poTorpadusiM) (271eKmpoOHHA 0eMOHCIPANU).
2. N3mepenue painoakTUBHOTO (DOHA (2/1eKMPOHHAA O0eMOHCIMPAUUSL).

IHoBTOpHUTEJIHbHO-0000IAKOIINH MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIINIA MOAY/b IPEAHA3HAYEH JIJISl CHCTEMaTU3aluu U
000011IeHUs TPEIMETHOTO COJICPIKAHUSI U OTbITA ACATEILHOCTH, TPUOOPETEHHOTO MPU
W3YYEHUU BCEro Kypca (QU3HKH.

[Ipn u3ydyeHUU NaHHOTO MOAYJIA PEANTM3YIOTCS U CUCTEMATH3UPYIOTCS BHJIbI
JESITeTbHOCTH, Ha OCHOBE KOTOPBIX O0OECIeUMBACTCS JOCTHUKEHUE TPEIMETHBIX H
MeTaIpeIMETHBIX MIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUsl, POpMUpPyeTcs eCTeCTBEHHO-
Hay4Has TpPaMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB UCCIIEAOBAHUS SIBICHUI IPUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBACHITH (DU3UYECKUE SIBICHUS, MPUMEHSS
MOJYYEHHbIE 3HaHWs, pellaTh 3aJaud, B TOM YHCIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJILHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XapAKTEP JAHHOTO pa3ziesia peaanu3yercs 3a
CYET TOr0, UTO yYAIlIMECS BBIMIOIHSIOT 33JJaHUs, B KOTOPBIX UM MpEAJIaraeTcsi:

" Ha OCHOBE IIOJYyYCHHBIX 3HAHWM paclo3HaBaTh W HAy4YHO OOBICHATH
dbu3ndecKue BICHUS B OKPYKAIOIICH MPUPO/IEC U TTOBCETHEBHOM KU3HU;
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" HCIOJIB30BaTh MOJI PYKOBOJICTBOM II€[arora Hay4yHble METOJbl MCCIEIOBAHUS
buznyecKux SBJICHHUM, B TOM YHUCJE JJIsI NPOBEPKU THUIOTE3 U TMOIYYCHHS
TEOPETUYECKHUX BHIBOJIOB,;

" OOBSICHATH C ONOPON HAa IUIAKTHUYECKUW MaTepuain Iocie OOCYXKICHHS C
[IEaroroM Hay4dHbl€ OCHOBBI HamOoOJe€ Ba)KHbBIX JOCTHKEHHI COBPEMEHHBIX
TEXHOJOTMM, HampuMmep, [PAKTUYECKOrO  HCIOJIb30BAaHUA  Pa3IMYHBIX
UCTOYHUKOB 3HEPIrUM HAa OCHOBE 3aKOHA IPEBpAIllEHUS M COXPAHEHMs BCEX
U3BECTHBIX BUJIOB SHEPTUU.

Kaxxgast u3 Tem JaHHOTO pazjiena BKII0YaeT SIKCIIEPUMEHTAIbHOE UCCIIEIOBAHHE
o0oO0mIaronero xapakrepa Ha yCMOTPEHHE Telarora W MpH ero momoiu. Paznen
3aBeplIaeTcs MPOBEACHUEM JUArHOCTHYECKOW M OICHOYHOW paldoThl 3a Kypce
OCHOBHOM IIKOJIBI.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIBI

[IpoBeneHre OIEHKH JOCTIKEHHM IJIAHUPYEMBIX pPE3yIbTaTOB OCBOCHUS
y4eOHOTO TpeIMeTa MPOBOAUTCS B (DOpME TEKYIIEro U pyOEeKHOTO KOHTPOJIS B BHIIC
KOHTPOJIbHBIX Pa0doT.

7 Kj1ace

Konmponvnas paboma Ne I no teme «llepBoHauanbHble CBEEHUS O CTPOCHUU
BCIIICCTBA

Konmponvnas paboma Ne 2 io reme «Macca, II0THOCTb, 00BEMY.

Konmponvnasa paboma Ne 3 o teme «Cuiibl B IPUPOJIE.

Konmponvnasa paboma Ne 4 io teme «JlaBieHue.

Hmoezosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «TemioBeie SBICHUS Y.

Konmponvnasa paboma Ne 3 1o Teme « ArperaTHble COCTOSIHUSI BEIIIECTBAY.

Konmponvnaa paboma Ne 4 no teme «nekrpuueckuii Tox. Hampspkenuey,
«Conpotusinenne. CoeqMHEHUE TPOBOIHUKOBY.

Konmponvnas paboma Ne 5 no teme «PaboTa U MOIITHOCTb 3JIEKTPHUECKOTO
TOKa», «3akoH [[xxoyns —JleHmay.

Umoeosas nposepounas paboma

9 kiace

Bxoonas nposepounas paboma.

Konmponvnasa paboma Nel no teme «3aKOHbI ABUXKEHUS W B3aMMOJICUCTBUS
TEI».

Konmponwvnasa paboma Ne 2 no teme «MexaHnyeckue KojieOaHUsSI U BOJIHBD.

Konmponvnasa paboma Ne 3 o Teme « INEKTPUISCKHAE U MATHUTHBIE SIBJICHUS.

Konmponvnasa paboma Ne 4 o teme «CTpoeHHE aToMa U aTOMHOTO SIpay» U
«Ctpoenue u 3BotoMs BeeneHHoin.

HUmoeosas nposepounas paboma.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YUEBHOI'O ITPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

B 1nienom pesynbrarel ocBoeHus obyuarommmucsa ¢ 3I1P ydyebHoro mpeamera
«Du3uKka» JODKHBI COBIAJIaTh C PE3ysbTaTaMHu MPUMEPHOM pabodeil MmporpaMMel
OCHOBHOTO 00111eTO 00pa30BaHuUs.

Haun0Oosee 3HaUMMBIMU SIBJISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaLUA K O0YYEHHUIO U LIEJICHANPABIEHHOMN M03HABATEIBHOMN IESITEIbBHOCTH;

YCTaHOBKA Ha OCMBICIEHHME JIMYHOTI'O OMNbITa, HAOIIOACHUN 3a (PU3NYECKUMU
AKCIIEPUMEHTAMU;

YCTaHOBKA Ha OCMBICJIEHUE PE3YyIbTaTOB HAOIIOIEHNH 32 IPUPOIHBIMU U
TEXHOT'€HHBIMU SIBJICHUSMHU C TIO3UIMHN (PU3NUECKUX 3aKOHOB;

CIIOCOOHOCTh OLICHMBATh MPOUCXOMSIINE M3MEHEHHUS U HUX IOCIEICTBHUS;
(dbopMyIIMpOBaTh U OLIEHUBATH PUCKH, POPMHUPOBATH OIIBIT;

MOBBIIIICHWE  YPOBHS CBOEH  KOMIIETEHTHOCTH  4Ye€pe3  MPaKTUYECKYIO
NEeATEIbHOCTD (IIPU COBMECTHOM BBINOJIHEHUH JIA0OPATOPHBIX MPAKTUYECKUX padoT);

YMEHUE pa3inyaTh y4yeOHbIE CUTYyallMH, B KOTOpbIX yuamuiicsa ¢ 3[IP moxet
JEICTBOBATh CAMOCTOATENIBHO, W CHUTYyallUd, T/€ CIEAYeT BOCHOJIb30BaThCS
CHpaBOYHOM HMHpopManueil U  JIpyrMMH  BCIIOMOTATEJIbHBIMU  CpEICTBaMH;

CHIOCOOHOCTh TMPUHUMATh PEIICHUWE B JKU3HEHHOW CHUTyallud Ha OCHOBE
IepeHoca IMOJYYeHHbIX B XoA€ OOydeHus (U3MYECKUX 3HAHMW B aKTyaJbHYIO
CUTYalLIHIO;

CIIOCOOHOCTh  COOMIO/IaTh B TOBCEAHEBHOM KWU3HM TpaBWIa JIMYHOU
0e30MacHOCTH Ha OCHOBE NOHMMAaHUS (U3MYECKUX SIBICHUM M 3HAHUS 3aKOHOB
bu3uKy;

YMEHUE KPUTUYECKH OLIEHUBATh MOJIYYEHHYIO OT coOeceqHUuKa MH(POPMAILIUIO,
COOTHOCS €€ CO 3HaHUEM (PU3HUECKUX 3aKOHOB;

CIIOCOOHOCTH TepesiaTh CBOM COOOpaKeHHUs, YMO3AKIIIOUEHHUS TaK, YTOObI ObITh
MOHSITHIM JIPYTUM YEJIOBEKOM;

aJIcKBaTHOCTh TOBEJIEHUA OOYYarOIIerocss ¢ TOYKH 3pPEHHs OMACHOCTU WIIU
0€30MacHOCTH JUIsl ce0s WK JJ1 OKPYKAIOUINX;

YBaXXEHUE K TPYAY U pe3yibTaTaM TPYJI0BOM NEATEIbHOCTH;

yriayOJlieHne TpeACTaBIEeHUN O IIeJIOCTHOM KapTUHE MHUpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUHN U MPAKTUYECKUX YMEHHM.

METAINIPEIMETHBIE PE3YJIBTATDHI

Osnaoenue ynugepcanbHoIMu Y4eOHbIMU NOZHABAMETbHBIMU OCUCHBUAMU:

BBISIBJISTH IPUYUHBI M CIICICTBUS ITPOCTHIX (PU3NUECKUX SBIICHUIM;

onpenenarTh GU3NIECKUe MOHSITHUS, CO3/IaBaTh 000OIICHNUS, YCTaHABIUBATh
aHaJIOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS W KPUTEPUHU
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JUTSI KJTacCU(PUKALUY, UCTIOJB3YS CIIPABOUYHYI0 MH(OPMAIIUIO U ONTUPASICh HA aTOPUTM
y4eOHBIX JEHCTBHIA;

yCTaHAaBIMBAaTh NPHYUHHO-CIEICTBEHHbIE CBSA3M, CTPOHUTHh JIOTHYECKOE
paccykJieHrue, yMo3akitoueHue (MHAYKTUBHOE, IETyKTUBHOE, 10 AaHAJIOTUN) U JeNaTh
BBIBO/JIbI 10]T PYKOBOZACTBOM I1€/1arora;

UCKATh WIA OTOMpPaTh MH(POPMALUIO WIM JIaHHbIE U3 HUCTOYHUKOB C YYETOM
NpeIIoKeHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

co3/aBaTh, MPUMEHATH U MPEOOPa30BIBATH 3HAKU U CUMBOJIBI, MOJIEIIA U CXEMBI
JUTSl pelieHusl yueOHBIX U MTO3HABATENbHBIX 3a/a4;

C MOMOUIBIO MEAAr0ora Uiu CaMOCTOATEIBHO POBOAUTH OIIBIT, HECIOMXKHBIM
HKCIIEPUMEHT 0 YCTaHOBJICHHUIO OCOOEHHOCTEH (PU3NIECKOTO 00BEKTA UITH SBJICHUS;

peoOpa3oBbIBATH HHPOPMAITUIO U3 OJTHOTO BHJIA B APYTOil (TaOIUIy B TEKCT U
mp.);

yCTaHaBJIMBATh B3aMMOCBSI3b (PU3UYECKHUX SIBJICHUN U MPOIECCOB, UCIIONb3YS
aNrOpUTM Y4E€OHBIX JEHCTBUM.

Osnaoenue YHU8epcaibHblMu yueoHviMuU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OCO3HAHHO WCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIUU JIJIs1 BEIPQXKEHUSI CBOUX MBICIICH U MOTPEOHOCTEN /JIs TJIaHUPOBAHUS
CBOCH JIEATECIHLHOCTH,

OpraHU30BbIBATh Y4EOHOE B3aUMOICHCTBUE B IPYIIIE (ONMPEAEIATh OOLIUE LETH,
pacnpenesnsaTh poJii, J0roBapuBaThCs APYT € APYTOM H T. 1.).

L[E€JICHAIIPABICHHO UCII0JIb30BaTh UH(OPMAITMOHHO-KOMMYHHUKATUBHBIE
TEXHOJIOTHH, HEOOXOJIUMbIE JIJIsi PEHICHUS Y4eOHBIX M MPAKTHUYECKUX (U3HUYECKUX
3a/ay;

OpPraHM30BbIBATh y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLECCE 3aHATHN PUINKOM.

Osn1adenue ynugepcanbHbIMU yUeOHBIMU PECYIAMUGHBIMU OCUICI GUAMU:

MOHUMATh 1M €CTECTBEHHOHAYYHOTO OOYy4YEeHUSs, CTAaBUTh U (hOPMYJIHPOBATH
7Tt ce0sl HOBBIE 3a71a4M B y4eOe U MO3HABATEIbHON e TEIbHOCTH;

oOHapykuBaTh W (HOPMYJIHPOBATH Y4UEOHYIO MpoOJeMy, OMpEAesaTh IeIb
y4eOHOM NesITENHbHOCTH;

CaMOCTOSITEJIbHO WJIA C MOMOIIBI0 YUYWUTENA IJIAaHUPOBATh MYTH AOCTHXKEHUS
Hejaed B (PU3NYECKUX SKCIEPUMEHTaX, B TOM YHUCIE aJIbTEPHATUBHBIE, OCO3HAHHO
BbIOMpaTh Hanbosee F3(pPEeKTUBHBIE CIIOCOOBI pelIeHUs] YUeOHBIX M MO3HABATEIbHBIX
3ajady;

COOTHOCHUTBH CBOM MPAKTUYECKUE NIEUCTBUS C IUIAHUPYEMBIMHU pPE3yJbTaTaMH,
OCYUIECTBJISATh KOHTPOJb CBOEH JESITENBHOCTU B MPOLIECCE TOCTHXKEHUS pe3yJibTaTa,
OMpeaeNsaTh CocoObl NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUH C U3MEHSIOILIEHCS CUTYAIUEH;

MPaBUIBHOCTh  BBIMOJIHEHHUS  DKCIIEPUMEHTANBHOM  y4eOHOW  3amauw,
COOCTBEHHBIE BOZMOXKHOCTH €€ PEILICHUS;

BJIaJICHUE OCHOBaMH CAMOKOHTPOJI, CAMOOLICHKH, MPHUHATUS PELIICHUH U
OCYILIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

23



JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH €€ U3MEHEHHUS,

NPEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU Yy4eOHOU
3a/1auH;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

HPEMETHBIE PE3YJIBTATBI

Tpeb6oBaHus K MpeIMeTHBIM Pe3yJbTATAM OCBOCHHUS Y4eOHOIr0 mpeaMera
«®u3ukay, pacnpeejeHHbIE 10 T01aM 00y4YeHusl

PesynpTaThl 1o rogam (GOpMyIUPYIOTCS MO MPUHIUIY J00aBJICHUS HOBBIX
PE3yNbTATOB OT I'ojia K roy (pe3yJIbTaThl OYEPETHOTO Toa [0 YMOIYAHUIO BKIFOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

7 KJIACC
[IpeameTHble  pe3ynpTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaXkaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:

— OPHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATh MMH Ha 0a30BOM YPOBHE:
buznueckue U XUMUYECKUE SIBICHHS; HAOIIOJCHUE, IKCIIEPUMEHT, MOJEIb,
TUIN0TE3a; CAUHMIBI (U3UYECKUX BEJIMYUH; aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHMSI BellecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE); MEXaHUYECKOE
JBIDKCHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJUHEUHOE), TpPaeKTOpHs,
paBHOJICUCTBYIOIAsA CUJI, AeopManus (ynpyras, IiiacTU4ecKasi), HEBECOMOCTb,
COOOMIAIOUINECS COCY/IBI, C OTIOPON HA TUIAKTUYECKHUI MaTepran

— paznuyath sBiaeHus (Aud@y3us; TENIoBOe JBMKEHHUE 4YaCTUI[ BEIIECTBA;
PaBHOMEPHOE  JBHIKCHHUE; HEPAaBHOMEPHOE  JBHKCHMUE; WUHEPLHS;
B3aUMOJCHCTBUE TEN; pagHogecue mMEEPObIX mel C 3aKPEniéHHOU OCblo
spawenusl; Tiepeaavya JaBICHUS TBEPABIMHU TEJIAMU, >KHIKOCTIMH U Ta3amu;
aTMoc(epHOe JTaBJICHHE; IIJIABAHUE TEJT;, TPEBPAIICHUS MEXaHUYECKON SHEPTHH )
0 ONHCAaHUIO MX XapaKTEpPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE, TMOCIE MPEABAPUTEIHHOTO
00CYXJIEHHUsI C TIEAarorom;

— pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUN B OKPYXKaIOIIEM
MHpE, B TOM uuciie (U3NYECKUE SIBJICHUS B MPHUPOJE: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMA CKOPOCTSIMM B XKMBOW W HEXKUBOW NPUPOJE; NEUCTBHUE CHJIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSHUE aTMOC(EPHOTrO JaBJICHUS Ha >KUBOU
OpraHu3M; TUIaBaHWE PbIO; pblYard B TeJie YEJIOBEKa; MPU ITOM IEPEBOIUTH
MPaKTUYECKYI0  3a7adyy B y4eOHYIO,  BBIJCIATH  CYIIECTBEHHBIC
CBOMCTBA/TIpU3HAKH (PU3UYCCKUX SBJICHUH C TIOMOIIBIO IIe1arora;

— OIKCHIBAaTh W3Y4YEHHBIC CBOWCTBA Tel U (DU3UYCCKUE SIBJICHUS, HWCIIONB3YS
dbu3ndeckre BeMMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpPEMs, IYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJla TSDKECTH, BEC Teja, CUiia
TpeHUsl, JaBiieHue (TBEPAOro Tesa, >KUIKOCTH, Ta3a), BhITAIKUBAIOLIAs CHUJIA,
MexaHu4deckas padboTa, MOIIHOCTb, TJIEUO CHJIbI, MOMEHT CHJIbI, KO3(PHUIIUEHT
MOJIE3HOTO JAEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTCHIIMAIbHAS SHEPIHSs) C
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OMOpoil Ha CXeMy; IMpU ONHCAHUM PACKPHIBATh (PU3NYECKUA CMBICT
MCIIOJIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €AUHUIIBI (PU3UYECKUX BEIUYUH,
Haxooums hopmynsl, cesa3viearouue OAHHYI0 QU3ULECKYIO 8eTUYUHY C OpYeUMU
BeUYUHAMY, CMPOUMb 2paAQuUKU  USYYEHHBIX 3A8UCUMOCTEN  DU3UYECKUX
geauyyH C OTIOPOU Ha TUIAKTUYECKUN MATEPHAIT;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3YSI
IpaBujia CIOXKEHUS CUJI (BJIOJIb OJHOU MpsAMOM), 3axon I'yka, 3axown Ilackans,
3axoH Apxumeda, npasuno pasHosecus pvluaza (610Ka), «3010moe npasuioy
Mexanuxu, 3aKOH COXPAHEHUS MEXAaHWYECKOW HHEPTrHM; IPU 3TOM JaBaTh
CJIIOBECHYI0 (OPMYJUPOBKY 3aKOHA M 3anUCblBAmb €20 MamemMamuiecKoe
8bIpAdICEHUE NOO PYKOBOOCMBOM Nedazo2a ¢ 00cydcoeHuem niana pabomol,
OOBSCHATH (PU3MUECKHE SBICHUS, MPOLIECCHl U CBOWCTBA TEJll, B TOM YHUCIE U
B KOHTEKCTE CUTyallul MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: MPHU MOMOIIH
MeJarora BbISBISATh PUYMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3
1—2 jporuyeckux maroB ¢ ONOPON Ha 1—2 M3yYEHHBIX CBOMCTBA (PUINUECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peuiaTh THUIIOBBIE PAacyETHBIE 3aJaud B |JEHCTBHE C OMOPOM HA aAITOPUTM,
peIBapUTEIBLHO Pa300pPAHHBIN COBMECTHO C MEAArorom, UCHOJb3ys 3aKOHbBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3UUECKHIE BEJIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layyl 3alKChbIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE BEIMYHUHBI B
GopMynbl M TMPOBOAMTH PACYETHI, HAXOAMTH CIPABOYHBIE JIAHHBIE,
HEO0OXOAMMBIE JIsl pEeUIeHUs 3a7a4, OLUEHUBATh PEATUCTUYHOCTh MOJYYEHHOU
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIH (PU3UIECKUX
METOJIOB TIOCJIE€ MPEIBAPUTENILHOTO OOCYXACHHS C MEAaroroM; Mmpu MOMOIIU
[eJjarora B ONMCaHUU UCCIEA0BAaHUs BBIIEIATH IPOBEPSIEMOE MPEAIIOI0KEHUE
(rumote3y), ¢ OMNOpOM Ha JUJAKTUYECKHN MaTephan pas3iuyaTb U
UHTEPIPETUPOBATh MOIYYEHHBIH PE3yJbTaT, HaXOAUTh MOCIE OOCYXACHUS C
[e1aroroM OMIMOKH B XO/I€ OIBITA, JAENIaTh BBIBOJBI IO €r0 pe3yJbTaTaMm;

YMETh HaXOJUTh C UCIOJb30BaHUEM IU(PPOBBIX 00pPa30BATEIbHBIX PECYpPCOB
OMBITHI 110 HAOTIOJEHUIO (PU3UUECKUX SABJICHUA WM (PU3NYECKUX CBOMCTB TElI:
(opMynHpOBaTh MPOBEpPSIEMbIE  MPEANOJIOXKEHUsS, CcOOUpaTh  YCTAHOBKY
13 MPEIOAKEHHOT0 000PYAOBaHUS C OMOPON Ha CXEMY, 3aMKMCBIBATH X0/ OIbITA
1 (hOpMyIUPOBATh BBIBOJIBI O]l PYKOBOJCTBOM NEAArora;

BBITOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSIHUSI, BPEMEHU, Macchl Tena, o0bEMa,
CWJIBI U TEMIIEPATYPHI C UCITIOIH30BAHUEM aHAJIOTOBBIX U LIMPPOBBIX MPUOOPOB
C OTOPOM Ha aNTOPUTM; 3aMUCHIBATH MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOU
a0COIOTHOM TOTPENTHOCTH U3MEPEHU;

IPOBOJHWTH COBMECTHO C IMIE€IaroroM HCCIEIOBAHUE 3aBUCHUMOCTH OJHOMN
(Gu3ruecKoil BEIMYUHBI OT JAPYrOM C HMCHOJB30BAHMEM MPSAMbBIX H3MEPEHUIN
(3aBHCHUMOCTH TyTH PAaBHOMEPHO ABMXKYILETOCS Tella OT BPEMEHHU JABUKCHUS
TeNa; CUlbl MPEeHUs CKOAbMCEHUss Oom 6eca mend, Kavecmea o00pabomku
nogepxHocmeu meia U HE3AGUCUMOCMU CUTbI  MPEHUss om Niowaou
CONPUKOCHOBEHUSL meJl, CUTbL YAPY20CMU OM YOTUHEHUS NPYIHCUHDL,
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8LIMANKUBAIOWE CUTbL OM  00bEMA NO2PYIHCEHHOU Yacmu mena u Oom
NIOMHOCMU  HCUOKOCMU, €€ He3aB8UCUMOCMU Om NIOMHOCMU meld, Om
2NYOUHBI, HA KOMOPYIO NOZPYHCEHO MEeN0; YCA08UL NAA8AHUs Mel, YCI06Ull
paenogecusi pvlyaea u 610K08);, TIOJ PYKOBOJACTBOM Ie/larora y4acTBOBaTh B
TUTAHUPOBAHUM Y4€OHOTO MCCIEIOBaHUS, COOMPATh YCTAHOBKY U BBIMOJIHSTH
U3MEpPEHUs, CleAysd TMPEeAIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTaThI
MOJIyYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BHUAC MPEIJIOKEHHBIX
TaOJIMIl U TPaQUKOB, AEJIaTh BHIBOJBI 10 Pe3yJbTaTaM UCCIEAOBAHMS;
COOTHOCUTh KOCBEHHbIE HW3MEpEeHHs (U3MUECKUX BEJIMYMUH (IJIOTHOCTh
BEIIECTBA XKUAKOCTH M TBEPJOTO TeENA; CUJIA TPEHUSI CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BBITAJKUBAIOIAs CUJIA, JEHCTBYIONIAs HA MOTPYKEHHOE B KHUIKOCTh
Teno; KOA(hOUIIMEHT TMOJE3HOTO JEHUCTBHSI TPOCTHIX MEXaHW3MOB), CICIYS
MPEJIOKEHHON MHCTPYKIUU; TIPHU BBITTOJTHEHUH U3MEPEHUH TI0]T PyKOBOJICTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHCISATH 3HAYCHHE
HCKOMOM BEJIUYHMHBI;

coOnro1aTh MpaBuja TEXHUKU O€30MacHOCTH MpU padoTe ¢ 1adopaTOPHBIM
000pyI0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C ME€Jarorom;
COTIOCTABJIATh IPUHLHUIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BEChl, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS] COCY/bl, OAPOMETp, phIUar,
MOJBIKHBIM M HEMOJBIKHBIA OJIOK, HAKJIOHHAs IUIOCKOCTh C OIMOPON Ha
JIUAJTAKTAYECKAN MaTepua,

XapaKTepU30BaTh MPUHIIUIIBI TEHCTBUS U3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB MOCIIe MPEABAPUTEIHLHOTO 00CYKISHUS C IEAAroroM ¢ OIoOpoi Ha UX
onucaHuss (B TOM UHKCie: NOAUIMIHHMKH, YCTPOWCTBO BOJOIPOBOJA,
THIpaBIMYECKUN TIPEecc, MaHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETD),
UCTIOJb3ysl 3HAHHA O CBOMCTBaX (PHU3MYECKUX SIBICHUH U HEOOXOIUMBbIE
(u3nyeckue 3aK0OHbl U 3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI / HAXOIUTh MH(POPMAIUIO O TPUMEPAX MPAKTUYECKOTO
MCIOJIb30BaHus (PM3MUECKUX 3HAHUH B MOBCEAHEBHOM KU3HU JIJIs1 0OECTIeueHUs
0e30macHOCTH IpH OOpaIleHUH C IPUOOPAMU U TEXHUYECKHUMH yCTPONCTBAMU,
COXPAaHEHUs 3I0POBbS MU COOJIOJEHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIISITH C MOMOIIBIO TIeAarora 0T00OP UCTOYHUKOB WH(GOPMAIIUU B CETU
WNHTepHEeT B COOTBETCTBUU C 33aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUM U MYTEM CPABHEHHsS PA3JIMYHBIX MCTOYHUKOB BBIJICISATH
UHPOpPMAIMIO, KOTOpasl SBJSAETCA MPOTHUBOPEUYMBOM MM MOXKET OBITh
HEI0CTOBEPHOM;

WCIIOJIb30BaTh TPU BBIMOJHEHUU YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISIPHYIO
TUTepaTypy (U3MUECKOrO COJEp)KaHus, CIPABOYHBIE MaTEpHalbl, PECYpChI
cetu  VuTepHer; BmameTh npuéMamMM  KOHCIEKTHPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus HH(POPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh MO PYKOBOJCTBOM Ie€JIarora ¢ 00Cy>KJIeHHEeM TuTaHa paboThI KpaTKHe
MUChMEHHBIE U YCTHBIE COOOILIEHUSI HA OCHOBE 2—3 MCTOYHUKOB HH(POPMAIIH
(bu3HUecKoro coiepKaHus, B TOM YUCIIE TyOJUYHO JeNiaTh KpaTKUe COOOIICHHUS
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O pe3ysibTaTax MPOEKTOB MM YUYEOHBIX HCCIENOBAHUM; IPU 3TOM I'PAMOTHO
MCIIOJIb30BaTh U3YUCHHBIN MOHATHIHBIN amnmnapar Kypca pusuku, ConpoBOXKIaTh
BBICTYIUJICHUE NPE3EHTALUEN;

— MpU BHIIOJHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHMI IOJ PYKOBOICTBOM
nejarora pacupenensaTb o0f3aHHOCTM B IPyHIe B COOTBETCTBUU C
[IOCTABJICHHBIMU 3aJa4aMH, CJICAWTh 3a BBIIOJHEHHUEM IUIAHA JCHCTBUH,
aJIeKBaTHO OIICHMBAaThb COOCTBEHHBI BKJaX B JAESATEIBHOCTb TPYIIIBL
BBICTPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJCWCTBUE, YUYWTHIBasl MHEHUE
OKpPYKarOIIKX.

8 KIIACC
[IpenmeTHBIC pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMCHUI:

— OPUEHTUPOBATHLCA B MOHATHUSAX U ONIEPUPOBATH UMU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHbie
COCTOSIHUSI BEIIECTBA, KPUCTAJUIMUECKHUE W aMOp(HBIE Teja, HACBIIMICHHBIN U
HEHACBHILIECHHBIN Map, BIAYXKHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPT U,
TEIUIOBOM JBUTATENb; 3JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsijl, IJIEKTPUUYECKOE
1oJie, TPOBOJHUKUA W JOHUDJIEKTPUKH, TOCTOSHHBIM JIEKTPUUYECKHI TOK,
MarHuTHOE IOJIE;

— pa3nuyaTh SBICHUS TIOCJIE TNPEIBAPUTEIBLHOTO OOCYXIECHHSI C I€1aroromMm
(TemioBoe pacuIMpeHHe/CkaTHe, TeIUloNepeaaya, TEIIOBOE pPaBHOBECHE,
CMauyvBaHue, KaWUISPHBIE SIBJICHUS, WCIApEHHE, KOHJECHCAIUs, TUIaBJIEHUE,
KPUCTAJUIA3ALIHS (oTBepaEBaHuUE), KUIICHHUE, TerIonepeaaya
(TEenJIOMpPOBOHOCTh,  KOHBEKLMS,  M3JIyY€HHE),  DJEKTpU3auus  Tell,
B3aUMOJICMCTBUE 3apSAJIOB, JCHCTBUSL DICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICMICTBUE MATrHUTOB, JEHCTBUE MAarHUTHOTO  MOJIA
Ha TPOBOJHHUK C TOKOM, JJIEKTPOMArHWTHAs WHAYKIUS) IO OINHCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
busnuecKoe SIBJICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TeJarora MPOSBICHUE HM3YyUYCHHBIX (DU3NYECKUX
SIBJICHUW B OKPY>KalollleM MUpPE, B TOM YHCIie (PU3UYECKUE SBJICHUSI B IPUPOJIE:
MMOBEPXHOCTHOE HATSDKCHUE U KaMWLISPHBIE SBJICHUS B MPUPOJE, KPUCTAILIBI B
npupoae, uznydyenue CoyHIA, 3amMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMmaHa, HWHEs, CHEra; »JJEKTPUYECKUE SBJICHUA B
atMocepe, SIEKTPUUECTBO >KUBBIX OPraHW3MOB; MarHUTHOE TMoOJie 3eMJIH,
Ipeid MOI0COB, POJIb MATHUTHOTO TOJS JJIS JKM3HU Ha 3emiie, TOJISIPHOE
CUSIHUE; TIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B Y4€OHYIO, BBIJICISATH
CYIIIECTBEHHBIC CBOMCTBA/MIPU3HAKN (DU3UYECKUX SIBJICHUI;

— OIKCHIBATh TOJ] PYKOBOJCTBOM TIeAarora C¢ OOCYXJACHHEM IlaHa pPabOThI
M3YYEHHBIE CBOMCTBA Tel M (M3MYECKHUE SIBIICHUS, WCIOJIB3YS (PU3MUECKHE
BEJIMUMHBI (TEeMIlepaTtypa, BHYTPEHHSSI DHEPrUsi, KOJIMYECTBO TEIJIOTHI,
ylenbHasg TEMI0EMKOCTh BEIECTBA, yJeJbHas TEIUIOTa IUIABJICHUS, yleIbHas
TEIJI0Ta MapooOpa3zoBaHus, yJeabHas TEII0Ta CrOPaHUs TOIUINBA,
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KOO(QPUIUEHT TMOJE3HOTO JEHCTBUS TEIUIOBOM MalllMHbl, OTHOCUTENbHAS
BJIQKHOCTh BO31yXa, OJJIEKTPUYECKUH 3apsl, cuila TOKa, JIJIEKTPHYECKOE
HaIpsSDKEHUE, COMPOTHBJIEHUE MPOBOJHUKA, VYAEIBHOE CONPOTUBIICHUE
BEILIECTBA, Pab0OTa M MOIIHOCTh 3JEKTPUYECKOrO TOKA); MpPH ONUCAHUU
NPaBWJIBHO TPakTOBaTh C TOMOINBIO TMefarora (U3HUECKUd  CMBICH
WCIIOJIb3YEMBIX BEJIWYMH, OOO03HAYCHHS] W E€AMHULBI (PU3MUECKHX BEIUYUH,
HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYI0 BEIUYUHY C
APYTMMH  BEIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBHCHUMOCTEH
(pu3NYECKUX BETUUNH;

OIIPEAEIIATH MOCIIE MPEIBAPUTEIIBHOTO OOCYKACHMS C IEAAroroM CBOMCTBA Tell,
¢usznyeckue SABIEHUS U TPOIECCH, HCIOIb3Yys OCHOBHBIC TMOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOH  TEOPUM  CTPOCHMSI  BEIIECTBA,  PHUHLIMII
CYINEPIIO3ULIMH MOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHHU 3apsja,
3akoH OMa [y ydacTka Uenu, 3akow [wcoyna—/lenya, 3aKOH COXPAaHECHHUS
SHEPIruM; NpPH STOM HAXOJIUTh CIOBECHYI (OPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTUYeCKOEe BBIpAXKEHHE C ONOpod Ha UUdpoBbIe 00pa3oBaTENIbHbIE
peCypesl;

COOTHOCHUTB I10J] KOHTPOJIEM Iesiarora (pu3nyeckue Mporecchl U CBOMCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYAILMi MPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa,
IpU MOMOIIM I€arora BBISBIATh HNPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00bsCHEHHE U3 1—2 TOTMYECKHX IIAroB ¢ ONopoil Ha 1—2 M3y4yeHHBIX CBOMCTBA
(u3HUeCcKUX ABICHUM, (PU3NYECKUX 3aKOHOB I 3aKOHOMEPHOCTEN;

pelmaTh TUIOBBIE PACUETHBIC 3a0a4l B 1—2 NEMCTBHS C OMOPOM Ha AJITOPUTM,
peIBapUTEIBLHO Pa300PAHHBII COBMECTHO C IIEAarorom, UCHOIb3ys 3aKOHbBI U
(opMyJibl, CBSI3bIBAIOIINE (PU3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a/la4yM 3alUChIBaTh KPAaTKOE YCIIOBHE, BBISABJIATH HEIOCTATOK JAHHBIX JUIS
pelieHusl 3ajaud, BBIOMpaTh 3aKOHBI U (POPMYIBI, HEOOXOAMMBIC I €€
pelieHusi, MPOBOAUTh pacy€Thl M CPaBHUBATH IIOJYYEHHOE 3HAYCHHE
(u3HUECKON BEIMYUHBI C U3BECTHBIMU IaHHBIMU;

MMETh MPEACTABICHUE O MPOOJIEMax, KOTOPble MOKHO PELIMTh MPH MOMOIIU
(u3HUECKMX METOAOB IOCJE MPEABAPUTENBHOTO OOCYKIEHUS C MEAarorom;
UCIIOJIb3Ysl ONMCAHUE UCCIIEOBaHUS, BBIIEIATh ITPOBEPSIEMOE MPEAIIOJIOKEHHE,
OLICHMBATh IPAaBUJIBHOCTh IIOpPSIKA ITPOBEACHMS HCCIENOBAHMS, JEJaTh
BBIBO/IbI;

YMETh HaxOJUTh C HCIOJb30BaHHWEM HU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB
OMbITHI MO HAOIIOAEHUIO (PU3NYECKUX SBIECHUN MM (U3HUECKUX CBOWMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHHUS BO3JAyXa OT €ro 00béMma,
TEeMIIepaTypbl; CKOPOCTH IMpoliecca OCThIBAaHUS/HarpeBaHUsl MPU U3TyYEHUH OT
[[BETA M3JIy4aroUIeil/MOTI0MAoNIe MOBEPXHOCTH; CKOPOCTh UCIIAPEHHUS BOJIbI
OT TEMIIEpPaTyphl KUAKOCTH U TUIONIAJAN €€ MOBEPXHOCTH; INEKTPU3aLUs TEN U
B3aMMOJICUCTBHE DJIEKTPUUYECKUX 3apsi/ioB; B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3yaJIN3alls MarHUTHBIX MOJIEH NOCTOSHHBIX MAarHUTOB; IEHCTBHUS
MarHUTHOTO ITOJISI HA POBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AJIEKTPOABUTATEINS MOCTOSIHHOTO TOKA): (POPMYJIMPOBAThH MTPOBEPSEMBIE
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IPEOJIOKEHU, COOUpaTh YCTAHOBKY W3 IPEIJIOKEHHOIO O0OpYyIOBaHUS C
OTOpOM Ha CXEMy; ONMHUCHIBATH XOJ OMbITa U (POPMYIUPOBATH BBIBOIBI MO
PYKOBOJICTBOM I1€J1arora;

MMETb IIPEICTABICHUS O U3MEPEHUU TEMIIEPATYPbI, OTHOCUTEIBHOM BJIaKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSHDKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (U3MYECKUX BEJIMYMH; [pPU [OMOILIM I€Jarora CpaBHUBATb
pe3yJIbTaThl U3MEPEHUH C YUETOM 331aHHOI a0COJIFOTHOM MOTPELTHOCTH;
IPOBOJUTH COBMECTHO C IIE€AAroroM HCCIEI0BaHUE 3aBUCUMOCTH OJHOU
(¢u3nYecKoil BEMTUYHMHBI OT JAPYroll € HMCHOJIB30BAHUEM MPSMBIX H3MEPEHUN
(3aBHCHMOCTb CONPOTHUBIICHHS MPOBOJHHMKA OT €ro JJIWHBI, IUIOIIAIN
MONIEPEYHOT0 CEYEHUS] U YIEIBHOTO CONPOTUBIIECHUS BEIIECTBA MPOBOAHUKA;
CWJIBl TOKAa, WAYLIErO 4Yepe3 NPOBOAHHUK, OT HANPSIKEHHUS Ha IMPOBOJHHUKE;
UCCIIEJOBAHUE  [IOCJIENOBATEIIbBHOTO M MApajUIeIbBHOTO  COEIUHEHHM
IPOBOJHUKOB): IUIAHUPOBAaTh HCCIIEJJOBAHME, COOUpPATh YCTAHOBKY U
BBIIIOJIHATh U3MEPEHUS MOl PyKOBOJICTBOM IEAArOra, CIEays MPEIIOKEHHOMY
IU1aHy, (PMKCUPOBATh Pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJE TaOIUI] U
rpaduKoB, 1e1aTh BBIBOABI 10 PE3yIbTaTaM HCCIIEIOBAHUS MOCIE OOCYKIACHHUS
C IIEAAroroM;

COOTHOCUTh KOCBEHHBIE H3MepeHus (U3MUECKUX BenMuuH (yIesibHas
TEII0EMKOCTh BELIECTBA, CONMPOTUBIECHUE MPOBOJHUKA, pabOTa M MOIIHOCTH
ANIEKTPUYECKOr0 TOKAa): C MOMOIIBI0 TNeJarora IUIAaHUPOBATh HW3MEPEHUS,
coOupaTh  3KCHEPUMEHTAIbHYIO  YCTAHOBKY, CleAys  MpPeIJIOKEHHON
MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUNHBL;

co0IoaTh IMpaBWila TEXHUKH O€30IacHOCTH IpHu padboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM MOCJE NMPEABAPUTEIHHOTO 00CYKIEHUS C MEJarorom;
CONOCTABJIATh € IIOMOIIBIO II€arora NPUHLIMUIBI JEHCTBUS H3YYEHHBIX
MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA X ONMUCAHUSA (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUIPOMETp, IMapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUETYMK JJIEKTPUUYECKOM SHEPIHH, AIIEKTPOOCBETUTEIbHBIC
NpUOOpBI, HArpeBaTeNbHBIE SJIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUECKHE
MPEAOXPAHUTENHN; BJIEKTPOMArHUT, 3JEKTPOJBHUraTelb MOCTOSHHOIO TOKa),
UCTIOJIb3ysl METOJMYECKUE MaTepuajbl O CBOMCTBAX (PU3NYECKUX SIBICHUM U
HeoOxoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEABAPUTENBHOIO OOCYKIEHHUS C IEeJaroroM IMpOoCThIe
TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIbHBIE MNPUOOPHl IO CXeMaM H
CXEMaTUYHbIM PHUCYHKaM (XKHUAKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHErO CrOpaHUs, »dJIEKTPOCKOM, PpEeocTar);
COCTABJISITh CXEMbl JJEKTPUYECKUX Ieleil C TMOoCIeqoBaTeNbHBIM U
napajijieIbHbIM COECIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE O0O3HAYEHUS
3JIEMEHTOB JJICKTPUUYECKUX LIETIEH;

OPUBOJAUTH MPUMEPHI/HAXOAUTh HMHPOPMALMIO O TpUMEpax MPaKTUYECKOIro
MCIOJIb30BaHus (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM KU3HU JIJIs1 0OecTieueHus
0€30macHOCTH MPU OOPAIICHUH ¢ MPUOOPAMU U TEXHHYECKUMU YCTPONCTBAMH,
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COXpaHEHUsI 3/I0POBbSl U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOrO IOBEICHUS B
OKpYIKarolIEn Cpee;

— OCYIIECTBJIATh C TIOMOIIBIO TMEJarora MOUCK HHPOpMAH (U3NYECKOTO
colepkaHusi B ceTu VHTepHET, Ha OCHOBE HMMEIOIIMUXCS 3HAHUA U TIYTEM
CpaBHEHUS JIOTIOJHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(OpMAIUIO, KOTOpas
SBJISIETCS] MPOTUBOPEUMBON MITM MOKET OBITh HEJIOCTOBEPHOM;

— HCHOJB30BaTh NMPH BBINOJHEHUH YYEOHBIX 3aJlaHUi OTOOpPAHHYIO I€1arorom
HAYYHO-TIOMYJISIPHYIO JIUTEPAaTypy (PHU3NYECKOTO COJNEp:KaHUs, CIPaBOUYHBIC
Marepuabl, pecypcbl cetd HTepHeT; BiageTs npuéMamMu KOHCIEKTUPOBAHUS
TeKCTa, mpeodpa3oBaHrs HH(OOPMALIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
C OIIOPOM HA aJIrOpPUTM U YTOUHSIOIIKME BOIPOCHI IIEArora;

— CO3/JaBaTh NOJ PYKOBOJACTBOM Iieflarora ¢ OOCYXJEHHEM IUIaHa padOThI
NMMCbMEHHBIE M KpAaTKHWE YCTHBIE COOOIIEeHHUs, 0000Immas uHGOPMAIUIO U3
HECKOJIBKUX MCTOYHUKOB (DM3MUECKOTO COJACpPKAaHUSA, B TOM YHCIIEe MyOIMYHO
PEACTABIATh PE3YJIbTAaThl IPOCKTHOM WIIA UCCIEN0BATENBCKON NS TEIbHOCTH;
Py 3TOM T'PAMOTHO HCMOJIb30BaTh M3YYCHHBIN NMOHATUWHBIA anmapaTr Kypca
(bU3HUKH, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTAIINEH;

— TpU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUN (PU3NIECKUX MPOIECCOB
MO/ PYKOBOJCTBOM MeJarora pacnpeleisTh OO0sS3aHHOCTH B TpYIIE B
COOTBETCTBHUM C IOCTABJICHHBIMH 3a/1a4aMH, CIEAUTH 34 BBIIIOJHEHUEM IUIaHA
JNEeUCTBUI U KOPPEKTUPOBATH €T0, aJIcKBaTHO OLICHUBATH COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYIMIbI; BBICTpAaUBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peniaTh KOH(MIUKTHI.

9 KJIACC
[IpenMeTHBIe pe3ynbTaThl Ha 0a30BOM  YpPOBHE JOJDKHBI — OTpa)kaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHU:

— OpUCHTUPOBATHCA B TMOHATUSX W ONEpUPOBATh MMHU Ha 0a30BOM YpOBHE:
CHCTEMa OTCY€Ta, MaTepuajbHas TOYKA, TPACKTOPHUS, OTHOCHUTEIbHOCTH
MEXaHUUYECKOTO JBIKCHHS, achopmarus (ynpyras, IUlacTHYecKas), TpeHHue,
yeHmpocmpemumebHoe YCKOpeHue, HEBECOMOCTb U IIEPErPYy3KH; LEHTP
TSOKECTH; aOCOJIOTHO TBEPIAOE TENo, ILIEHTP TSHKECTH TBEPIAOTO Tela,
paBHOBECHE; MEXaHMYECKHME KojieOaHWS W BOJHBI, 3BYK, HH(]pPa3ByK
W YIbTPA3BYK; JJICKTPOMATHUTHBIC BOJIHBI, IIKAJIA 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JTAIbHO30PKOCTh, CHEKMPbL UCNYCKAHUSL U NO2NOULCHUS,
anb(a-, 6eTa- U raMMa-U3ITydeHUsI, U30TOTIbI, SJICpHAsi DHEPTreTUKA;

— COOTHOCHUTH SIBJICHUSI TIOCJI€ MPEIBAPUTEIIBHOTO OOCYXIEHUS C TMeAarorom
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSIMOJIMHENHOE JIBHOKCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIDKCHHE, CBOOOJHOE TaJieHuEe Te,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOICHUCTBUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJiebaTeNbHOE JBIDKCHHE (3aTyXamoIHe W BBIHYXICHHBIC
KonebaHus), PE30HAHC, BOJHOBOE  JBWXKEHUE, OTpPaXEHUE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKECHUE U TTPEIIOMIIEHUE CBETA, MOJHOE
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BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3I0kKEHUE OEJIOr0 CBETA B CIEKTP U CIOKEHHUE
CHEKTpaJbHBIX I[BETOB, JWCIEPCUSI CBETA, €CTECTBEHHAs pPAJIUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpAa H3IY4YEHUs1) IO ONHUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JAaHHOE
¢uznyecKoe sSBICHUE;

pacrmo3HaBaTh C IMOMOIIBIO TIefarora MPOSBICHUE H3YYCHHBIX (DU3HUECKHUX
SBJICHUHN B OKPYXaIOLIeM MHUpE (B TOM Uucie PU3NYECKUE SIBJICHUS B IPUPOJIE:
IOPUIUBBl U OTJIMBBI, ABWKEHHE IIaHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE
IBUKEHHE  JKUBBIX  OPraHU3MOB, BOCHPUSATHUE  3BYKOB  JKMBOTHBIMU,
3eMJIETPSACEHNE, CEHCMUYECKHE BOJIHBI, IIyHaMH, 9X0, L[BETA TEJ, ONTUYECKHE
SBJICHUS B IPUPOJIE, OMOIOTMUYECKOE IEWCTBUE BUJUMOTO, YIbTPapruOIETOBOIO
U PEHTICHOBCKOTO M3JIy4YCHUH; €CTECTBEHHBI paJMOaKTUBHBIN  (oH,
KOCMHUYECKHE JIy4d, PAJAOAKTHUBHOE W3JIyYEHHE MPUPOJHBIX MUHEPAJIOB;
JEUCTBUE PAIMOAKTUBHBIX U3yYEHU HAa OpraHU3M YEJOBEKa), IPU 3TOM MOJ
PYKOBOJICTBOM I€Jlarora NEpEeBOJUTh MPAKTUYECKYIO0 3aJady B YYEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBIICHHI;
ONKCHIBATh TOJ PYKOBOJCTBOM Ie€Jarora ¢ OOCYKJIEHHUEM IlIaHa padOThI
U3yYEHHbIE CBOWCTBA T€N U (PU3UYECKHE SIBICHUS, HCIOJB3YS (hU3HUECKHE
BEJIUYMHBI (CpEIHSAsI W MIHOBEHHAs CKOpPOCTh Teja IpU HEPABHOMEPHOM
JBIKEHUH, YCKOPEHUE, IIEPEMELIEHUE, ITyTh, YIVIOBAasl CKOPOCTh, CUJIa TPEHUS,
CWJIa YNPYrocTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOAHOIO MaJEHHUs, BeC Tena,
UMITyJIbC T€Ja, HUMIIYJIbC CHJIbl, MEXaHH4YecKas padoTa M MOUIIHOCTb,
MOTEHIMANbHASL SHEPrus Tejla, MOJHATOTO HaJl TIOBEPXHOCTBIO 3E€MIIH,
MOTEHIMANbHAS PHEPTUsl CXKATOM NPYXKUHBI, KWHETUYECKAs SHEPrusi, MOJHas
MEXaHWYecKas »SHEprusi, IMEepuoJ M 4YacToTa KoJieOaHWUM, /JIMHA BOJHBI,
I'POMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS
cpenbl); MpU OMNHCAHMM C TOMOIIbIO YYHUTENS MPAaBUIBHO TPAKTOBATh
(U3MYECKUII CMBICT MCHOJb3YEMbIX BEJIIMYMH, OOO3HAYEHUS M EIUHHUIIBI
(¢u3nyecKux BETUYMH, C ONOPOM Ha METOAMYECKHUX MaTepuall HaXOAWUTb
(GopMyJibl, CBSA3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTHMMHU
BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH (UBNYECKUX
BEJINYMH;

XapaKTepU30BaTh IIOCJIE MPEIBAPUTEIILHOTO OOCYXACHHUS C IIeJAarorom
CBOMCTBA Tell, PU3NYECKHE SBJICHUS U MPOIIECCHI, UCTIOb3YS 3aKOH COXPAaHEHUS
SHEPIruM, 3aKOH BCEMUPHOTO TATOTEHUS, MNPUHLMUII CYNEPHO3ULUUA CHII,
MPUHIUI OTHOCHUTENbHOCTH ['anuies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXXEHHUS U TMPEJOMIICHUS CBETA, 3aKOHBbI COXpaHEHHUs
3apsAI0BOTO M MacCOBOT'O YMCEN MPH SIIEPHBIX PeakUusX; MPU 3TOM HAXOJUTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe BBIPAXKEHHE C
omnopoit Ha U poBbIe 00pa30BaTEILHBIE PECYPCHI;

COOTHOCHUTBH IO/ KOHTPOJIEM Tefiarora (pu3nyeckre mporecchl U CBOMCTBA TeT,
B TOM YHCJIE U B KOHTEKCTE CUTYallli MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA:
BBISIBJISITh TIPU MOMOILM MeAarora NpUYUHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTH
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00bsiICHEHHEe M3 2—3 JIOTMUECKUX IIIaroB C OMOpod Ha 2—3 M3Yy4YEHHBIX
CBOMCTBa (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
peniaTh TUIOBBIE PACUETHBIE 3a/1auyd B 1—2 NEHCTBHS C ONMOPOM Ha aJrOpUTM,
peBapUTEIHLHO Pa300paHHbIA COBMECTHO C, UCIONB3Ys 3aKOHBI U (POPMYJIHI,
CBA3BIBAIONIME (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHS 3a/ayu
3aMUChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEAOCTAIONIME WU H30BITOYHBIC
JaHHBIE, BBHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIC [JISl pEIICHUS,
IPOBOJUTH PAcy€Thl U OLEHUBATH C IOMOIIBIO YUUTENS PEATUCTHUYHOCTH
MOJIYYEHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,

MMETh MPEJICTABICHUE O MPOoOJieMaX, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIU
(GuU3NYEeCKMX  METONIOB; HWCIOJB3YysSd ONHWCAHWE HCCICNOBAHUSA, TOCTE
MIPEABAPHUTEILHOTO OOCYXICHUS C TIEAaroroM BBIACISATH TPOBEPSIEMOE
MPEANOJNIOKEHHE,  OIEHMBAaTh  MPABWJIBHOCTh  TOPSJAKAa  MPOBEACHUS
UCCJIEIOBAHUS, JIeJaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOCH U
U OIBITOB;

yYMETh HAXOJUTh C HCIOJIb30BaHUEM HHU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTBITHI TIO0 HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB TEJ
(u3ydyenne BTOporo 3akoHa HbpIOTOHa, 3akOHA COXpaHEHHUS DHEPTUH;
3aBUCUMOCTh MEpUoJa KOJIeOaHUN MPYKUHHOTO MasgTHUKAa OT MAacChl Ipy3a U
XKECTKOCTH MPYXKUHBI U HE3aBUCUMOCTh OT aMIUIATYIbl MaJIbIX KOJEOaHUM;
MPSIMOJIMHEMHOE pacTIpOCTPAaHEHUE CBETA, Pa3JIoKEHUE OEJIOro CBETa B CIEKTP;
M3yUYCHHE CBOMCTB M300pakeHUs B MJIOCKOM 3€pKajie U CBOMCTB U300pakeHUSs
npeaMera B coOuparoleid JuH3e; HaONI0JeHHE CIUIONIHBIX M JIMHEHYaThIX
CIIEKTPOB M3JIYYEHHUS): CAMOCTOATEIBHO COOUpPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0OpYyJIOBaHUSI C OMOPOM Ha CXEMy; OMHUCHIBaTH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 11O PYKOBOJCTBOM I€/1arora;
POBOJIUTH TPU HEOOXOJUMOCTH CEPHIO0 TPSAMBIX H3MEPEHU, OmIpenemnsis
CpelHee 3HA4YCHHE U3MEPSEMOM  BEJIMYUHBI  (QOKYCHOe  paccmosHue
coouparowelt JIUH3DL); 000CHOBBIBATh BBIOOP crioco0a
M3MEPEHUS/U3MEPUTEIIBHOTO TPUOOPa;

MPOBOAUTH COBMECTHO C TMEJaroroM HUCCJIEIOBAHUE 3aBUCUMOCTEN (hU3NUECKUX
BEJIMYMH C MKCIOJIb30BAHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH MTYTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM JIBIXKEHHH 0€3 HayalbHOW CKOPOCTH; IEPHO/Ia
KOJeO0aHU MaTeMaTHUeCKOr0 MAasTHHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)XE€HUsI CBETa OT yIJia MaJeHUs U YIJia TPEJIOMJICHHUS OT YIJia TajeHus):
nocJie 00CyKJIeHUs 0]l pyKOBOJCTBOM Tie[arora IiaHupOBaTh UCCIEI0BaHNUE,
coOupaTh YCTaHOBKY, (PHKCHpOBATh pe3yibTaThl TMOJYUYCHHOW 3aBUCUMOCTHU
¢us3nueckux BETWYMH B BHUAE TaOmui W TpaduKoB, JejaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIeI0BaHUS;

COOTHOCHUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BETUYUH (CPEIHSISI CKOPOCTh U
YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO
najieHusi, JKECTKOCTh TMPYXKHUHBI, KOIDPUIUEHT TPEHUS CKOJIbXKCHUS,
MEXaHH4YecKas paboTra M MOIIHOCTh, 4YacToTa H NEpPUOa KojeOaHUi
MaTeMaTUYeCKOTro U MPY>KUHHOTO MAasTHUKOB, ONITUYECKAsl CHJIa COOMparoIen
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JIMH3bI, PAIMOAKTUBHBIN (DOH): C MOMOUIBIO Mejarora MIaHUPOBATh U3MEPEHUS;
coOupaTh HKCIEPUMEHTATIbHYIO YCTAHOBKY M BBITIOJHSTH MU3MEPEHUs, CIEAys
NPEIJIOKEHHOW  MHCTPYKIMM;,  BBIUYMCIATH  3HAUEHHE  BEIMYUHBI U
aHAJIM3UPOBATh MOJMYYEHHBIC PE3YNbTAThl C YYETOM 33JaHHON MOTPEIIHOCTU
U3MEPECHN;

coOMIoaTh MpaBWiia TEXHUKH 0€30MacHOCTH mpH paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C I1€1arorom;
COMOCTAaBIISATh C TOMOINIbIO I€arora OCHOBHBIE TMPU3HAKU U3YYCHHBIX
bu3nueckux Mojenel: MaTepualibHas TO4YKa, aO0CONIOTHO TBEPAOE Telo,
TOYEYHBI MCTOYHUK CBETA, JIy4d, TOHKAs JHH3a, IUIaHETapHas MOJENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa C OTOPOi Ha METOANYECKUE MaTepUaIbl;
XapaKTepU30BaTh TMOCJIE MPEABAPUTEIBHOTO OOCYXKICHHS C TeJaroroMm
NPUHILIUIIBI JCUCTBUA M3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX ONHUCaHMs (B TOM 4YHCIE: CHUIOMETP, NAaTYMKU MOJOKEHHUS,
paccTOsiHUSL U YCKOPEHMsI, pakeTra, 3XOJIOT, OYKH, MEepHcKol, (oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, KaMmepa Buibcona),
UCTIOJIBb3Ys LIU(PPOBbIE 00pa30BaTEIbHbBIE PECYPCHI;

UCIIOJIb30BaTh MO/l PYKOBOJICTBOM I€AAarora CXeMbl U CXEMaTUYHbIE PUCYHKU
W3YYCHHBIX TEXHMUYECKUX YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W
TEXHOJIOTMYECKUX TPOIECCOB MPU PEIICHUH Yy4eOHO-TIPAKTUYECKUX 3aj1ad;
ONTHUYECKUE CXEMbl MJII TMOCTPOCHUS M300pakKeHUM B IUIOCKOM 3epKalie U
cobuparoniei JIMH3e;

MPUBOIUTH TPUMEPHI/HAXOAUTh WHMOPMAILIMIO O MPUMEPAX MPAKTUIECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU JUIs 00€CTICUEHMS
06e30macHOCTH MpU OOpAIIEHUH C TPUOOpPaAMU U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAHEHHUSI 3/I0pOBbS U COOJIIOJICHUS HOPM HKOJIOTUYECKOTO IOBEIEHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBIISITH TIOJT PYKOBOJICTBOM TeAarora Mouck HHGopMauu Gu3ndecKkoro
coliepkaHusi B ceTu VHTEepHET, caMOoCTOSTENbHO (HOPMYIHPYsI MOMCKOBBIN
3ampoc, HAXOAWTh TMYTH OMNPENCNICHUS JOCTOBEPHOCTH  IMOJYYCHHOM
nH(GOpPMaIlMK Ha OCHOBE NMEIOIINXCS 3HAHUNA U JIOTIOJTHUTEIHHBIX HCTOUHUKOB;
UCIIOJb30BaTh MPU BBIIOJIHEHUU YUEOHBIX 3aJaHU OTOOpaHHYIO IMEIaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPAaTypy (PU3MUECKOro COJEep>KaHus, CIpaBOYHBIC
MaTepHalibl, pecypchl ceTu MHTepHeT; BiajeTh NpuéMamMu KOHCTICKTUPOBAHUS
TEKCTa, IpeodpazoBaHusl HH(GOPMALIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO
C OMOpOM Ha aNTOPUTM M YTOYHSIOIIME BOIPOCHI TMEAarora; Co3aaBaTh MOJ
PYKOBOJICTBOM Tie/Iarora ¢ 00CY»KICHHEM TUTaHa pabOThl MMCbMEHHBIEC U YCTHBIS
co0OIIIeHHs] HA OCHOBE MH(OPMAITUU U3 HECKOJBKUX UCTOYHUKOB (PU3UUECKOTO
CONEpKaHusl, MyOMUYHO TPEACTABIATh PE3YNbTaThl MPOSKTHOW WU
MCCIICZIOBATENILCKOM  JCSITENbHOCTH, TIpU O3TOM TPaMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TMOHATUWHBIA ammapar H3y4yaeMoro pasfaena (Qu3uKd |
CONPOBOXK/JIaTh BBICTYIUICHHWE TMpe3eHTaluerl ¢ y4eéToM 0COOEHHOCTEH
ayJTUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

Tematuueckoe MIaHUPOBAHKUE U KOJIMYECTBO YaCOB, OTBOJUMBIX Ha OCBOCHHUE KaXKI0M TeMbl Y4eOHOT0 npeameTa « Du3uka
[TpumepHOI ananTUPOBaHHOM OCHOBHOW 0Opa3oBaTENbHOM MHpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsl OOYYaIOLIUXCS C
3aJIepKKOM MCUXUUYECKOTO Pa3BUTHS, B LIEJOM COBIAJAIOT C COOTBETCTBYIOIIMM pazaenoM llpumepHoi pabodeld mporpaMMel
yueOHoro npeamera «dusmnka» o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [1pu stom Opranusanust Bropase
camMa BHOCHUTb M3MEHEHHs B COJAEpKaHME U pacupejielieHne yueOHOro maTtepuaia mo rojaM oOydeHHs, B MOCJIEI0BATEIbHOCTD
U3YYEHUS TE€M M KOJMYECTBO YaCOB HAa OCBOCHHME KAXKIOW TEMBbI, ONpPEACIICHUE OPraHU3alMOHHBIX (POpM OOy4YeHHS U T.II.
OOOCHOBAaHHOCTh JTAHHBIX M3MEHEHMUN OIpeessieTcsl BhIOpaHHBIM 00pa3oBaTesibHOM opranuzanueil YMK, uHauBuyanbsHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHBIX oOyuwaromuxcsi ¢ 3[IP, cremeHpl0 yCBOEHHOCTH HUMHU YYEOHBIX TEM,
PEKOMEHJallMsAMH 110 0TOOPY M aianTaluy yueOHOro Matepuana 1o (usuke, npeacTaBieHHbIMU B [1osiCHUTEBHOM 3anuCKe.

7 KJIACC (68 1)
TemaTuueckuii OcHoOBHBIE BU/IbI 1eATEJIbHOCTH YYALHXCSH
OcHoOBHOe coiep:kaHue » .
0s10K, TEMA (Ha ypoBHe yueOHBIX JeiicTBHIl)
Pazjnen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:Kaomiero Mmupa (6 1)
®usznka — ®dusznka — Hayka O mnpupoje. SBieHus | BriiBieHne OCHOBHBIX Pa3iM4Mii IPU IOMOIIM ITI€Aarora Mexay (pU3NYeCKUMH W XUMHYECKUMHU
HAYKa 0 Mpupoje | IIPUPOJIBI (MC®).  ®usuueckme  sBieHus: | npesparennsvi (MC — xumus).
29 MEXaHHYECKHe,  TEIUIOBble,  JJIEKTpUUecKue, | Pacro3HaBaHme u KiaccuuKanusl IOcie OOCYKIEHHS C IeJaroroM HpH IOMOINM HaBOMASIINX
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE. BOTIIPOCOB (PM3MUECKUX SBICHUI: MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPUYECKHX, MAarHUTHBIX
1 CBETOBBIX.
Habmonenue u onncanue pu3n4ecKux sSBIeHUI Ha 0a30BOM YpOBHE.
dusznyeckne Ouznveckue BEJIMYHHBI. Wzmepernne | OnpeaeneHne Mpy MOMOIIIHN ITEAAarora IeHbI AEJICHUS MIKaJIbl H3MEPUTEIHHOTO IpHoopa.
6 .
BeauuHHbl (24) | QusHyeckux BenudyuH. Qusuueckue npubopbl W3mepenne no oOpasiy noj pyKOBOJACTBOM IIe/larora JIMHEWHBIX Pa3MEpOB TelT M NPOMEXKYTKOB

5 MC — »71eMeHTHI CofiepKaHusl, BKITFOYAIOIIHE MEKIPEAMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPBITH B TEMATHYECKOM IIIAHUPOBAHUH.
6 KypcuBoM 0603HaueH yueOHbI! MaTepua, KOTOPBI H3y4aeTcsl, HO He BHIHOCUTCS HA TIPOMEKYTOUHYIO H MTOTOBYIO aTTECTAIIMIO.

34




Tozcpewnocmo
CHCTEMA CIMHUIL.
jlemor.tcmptmuu7

1. MexaHn4ecKue, TEIUIOBBIE, JIICKTPHUYCCKHE,
MarHuTHbIE, CBETOBBIC SIBICHUS.

2. ®usnyeckue MPUOOPHI U MPOIIEIyPa MPSIMBIX
U3MEPEHUIl  aHANOTOBBIM W IM(POBBIM
pHOOPOM.

@poumansvuvie nadopamopuvlie padomvl uIU
INEKMPOHHAA OEMOHCIMPAY UL,

usmepenuii.  MexayHapoaHas

1. OrnpeneneHre LICHEI JCTICHUS
U3MEPUTENIBHOTO  mpubopa  (MCIONB3ys
TEXHOJIOTUYECKYIO KapTy SKCIEPHMEHTA).

2. W3meperne  o0béMa  JKHIKOCTH |
TBEPAOrO TEA.

3. Onpeoenenue pasmepos Mabix mei.

BPEMEHU C YUETOM MOTPEIIHOCTEH.

W3mepenne mo oOpasily moJ pyKOBOACTBOM IIeAarora o0bEMa sKUIKOCTH U TBEPIOTO Tena.
W3mepernne mo oOpasiy moJ pyKOBOACTBOM II€AArora TEMIEPATyphl NMPH ITOMOINU XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPATyphI.

BrinonHEHUE HECHIOXKHBIX TBOPUECKHMX 3aJaHUi C ONOpPOH Ha aJrOpuUTM, IPEIBAPUTEIHLHO
pa300paHHbI C IIeJaroroM 1o NOMCKY CIIOCOO0B M3MEPEHHS HEKOTOPBIX (PU3NYECKUX XapaKTepUCTHK,
HampuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, IMPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIIUX
paccTosHUMN, MaJIBIX IPOMEXYTKOB BpeMeHH. O0cyKaeHHe TpeiaraeMpIX crioco0oB.

EcrecrBenHo-
HAYYHBbIH METOJ
no3HaHus (2 4)

Kak ¢usuka u nOpyrue eCTECTBEHHBIC
HAYKU U3y4aroT MPUPOLY. EcmecmeeHHo-Hay bl
MemoO no3HAHUA! Habm0OeHue, NOoCMAHOBKA
HAY4HO20 — 8ONpOCA,  BbIOGUIICEHUE — 2UNOme3,
9KCnepuMenm no nposepke cunomes, 00vACHeHUe
Habnooaemozo ssienus. Onucanue QuuvecKux
SA6IEHULL C NOMOUWBIO MOOEEl.

[IpemmeTt 1 METOIBI (PH3HUKH.
JHemoncmpayuu

1. OnpeznencHre NOTPEITHOCTH
JKCIEPUMEHTA.

BI:IZ[BI/I)KGHI/Ie THUIIOTE3 NOCJIC TPEABAPUTECIBHOT'O 06cy>1<)1eH14;1 C rneaaroroMm, 061)§ICHHIOI_HI/IX IMpOCThIC
SABJICHUSA, HAITPUMEDP:

— MOYEMY OCTaHABJIMBACTCA ABUKYLICCCA 1O FOpI/I3OHTaJILHOﬁ TMOBECPXHOCTH TEJIO,

— MOYEMY B JKapKylo IIOT0y B CBETIIOHN OJE€KE NPOXIagHEN, UeM B TEMHOM.

Br160p crioco60B MpoBepKH TMIIOTE3 U3 IPEIUIOKEHHBIX 11E1ar0roM.

Habnrogenne mpeUIoKEHHBIX IEJaroroM HCCIEJOBaHUM IO TNPOBEpKe KaKOH-THOO THIIOTE3BI,
HampuMep: JalbHOCTh IOJETa IIApHKa, MYIIEHHOTO TOPHU30HTAIBHO, TEeM OOJbIle, 4eM OOJbIIe
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C MeIaroroM IMpoCTEHIINX MoJieliel (hU3MYEeCKUX sIBICHUH (B BUJE PUCYHKOB
WIN CXEeM), HallpuMep MaJeHue NpeIMeTa; MpSIMOJIMHEHHOE paclipoCTpaHEHUE CBETa.

Pa3nen 2. IlepBoHauaibHbIe CBEeHNs O CTPOeHHH BelecTBa (5 1)

CtpoeHue
Bemectsa (1 1)

CtpoeHue BelecTBa: aTOMbl M MOJICKYJIbI, UX
pasmepvl. Onvimvl, 00KA3b18AIOUUE OUCKDEMHOE
cmpoenue seujecmed.

@ponmansuvle 1abopamopusvie padomuvt u

HabmrogeHne u HHTEpIPETAIis COBMECTHO C TIEJAaroroM OIIBITOB, CBUAETENBCTBYIONUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3INIHBIX BEIIECTB B BOJIE.

OreHKa TpU MTOMOIIM TEXHOJOTHYECKOW KapThl pa3MepoOB aTOMOB M MOJIEKYN C HCIIOJIb30BaHHEM
¢dororpaduii, moTy4eHHBIX HA aTOMHOM CHJIOBOM MHKpockote (ACM).

Omnpenenenue mocie npeaBapuTeIbHOr0 00CYKASHUS € IIE1aroroM pa3mMepoB MaJIbIX Tell.

7Bce lemonctpauuu 1 JlabopaTopHsie paboThI, IPEICTABICHHbIC B COACPIKAHUH, OIMYCKAeTCA(MOKHO) IPOBOAUTH, UCIIOJb3Ysl HHPOPMALIMOHHBIEC U 3JIEKTPOHHbIE TEXHOIOTHH (LU(POBbIE
00pa3oBaTeNnbHbIE PECYPCEHI).
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onvimui®,
1. Ouenka quametpa aToMa METOJOM PSAOB (C
UCronb30BaHueM (ororpaduii).

JIBuxenune

M B3aUMO/IelCTB
He 4acTHil
BemiecTna (2 9)

JBmwxenue yactul BeuiecTBa. CBsA3b CKOPOCTH
JIBIDKCHUS Y9acTHUI] C TemMrepaTypoil. bpoyHoBckoe
nBwkenue, muddysus. Bzaumoodeticmsue yacmuy
eeuwjecmea: NPUMAdICeHUe U OMmmankuGaHue.

emoncmpavyuu

1. HaGmonenue OpOYHOBCKOTO JBH)KEHHIS.

dponmansnvie 1a60pamopHule pabomul u
onvimbol

1.0meiTBl 1O HAOJIOJCHHIO

pacImpeHus Ta3oB.

2.0nbITEl IO OOHAPYKEHUIO NEHCTBUS CHII

MOJIEKYJISIPHOTO MTPUTSDKEHUSI.

TCILIOBOI'O

HabGmonenune n 00bsicHEHHE TP TOMOIIHN TIearora OpoyHOBCKOTO JABMIKEHHS U ABICHUS TU(Dy3uH.
[IpoBeneHne M OOBSCHEHHE C OMOPOM Ha AITOPUTM, MPEABAPUTEIHHO Pa3oOpaHHBIH C IeJarorom
OITBITOB 110 HAOJIOJICHUIO TEIIOBOTO PACIIUPEHNUS ra30B.

[IpoBeneHne m OOBSACHEHHE OIBITOB C ONOPOH Ha ajlrOPUTM, HpPEABAPUTEIHHO pPa30OpaHHBIA C
TIeIaroroM 1o 0OHapy KEHHUIO CHJI MOJIEKYJIIPHOTO TIPUTSDKEHHUS ¥ OTTAJIKUBAHUSI.

ArperatHsie
COCTOSTHHS
Bemectsa (2 u)

ArperatHble COCTOSIHUSI BELIECTBA: CMpPOECHUE
2a308, arcudxocmeli u Mmeépovix
(kpucmaniuyeckux) men. Bzaumocesnsv medicoy
CBOUICMBAMU BEWeCm8 6 pA3HbIX a2peamHblX
COCMOSIHUAX U UX  AMOMHO-MOLEKYVISIPHbIM
cmpoeHueM. Ocobennocmu azpe2ammubix
COCMOSIHULL BOOWL.

Jemoncmpavyuu

1. Habmaronenue nuddy3uu.

OnwucaHue noj pyKOBOACTBOM IieJlarora (C UCIoyIb30BaHUEM MPOCTHIX MOJETIeH) OCHOBHBIX pPa3IHYHii
B CTPOEHUU T'a30B, XKUJIKOCTEH U TBEPABIX TEI.

HavanbHble TpEeACTaBICHUS O MalOM CKHMAEMOCTH MXHIKOCTEH M TBEPABIX Tel, OONBIION
C)KMMaeMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YPOBHE IT0JI KOHTPOJIEM II€Aarora O COXpaHeHHH (GOopMBI TBEPIBIX TEN H
TEKy4YeCTH )KUJKOCTH.

HaGmonenue 3a onbITaMH, 10Ka3bIBAIOIIMMH, YTO B TBEPAOM COCTOSHHH BOJIBI YaCTHUIIBI HAXOJSTCS B
CpeIHEM Jajblile IpYT OT Apyra (INIOTHOCTh MEHBIIIE), YEM B KHIKOM.

VYcTaHOBIEHHE C OMNOPOM Ha JAMAAKTHMYECKMM MaTepHan IMPOCTBIX B3aMMOCBA3EH MEXKAY
0COOEHHOCTSIMHM arperaTHbIX COCTOSIHUH BOJBI M CYIIECTBOBAaHHEM BOJAHBIX opraHm3smoB (MC —
Ouonorus, reorpadus).

Pa3znen 3. [IBukeHue u B3aumoseiicreue tel (21 v)

Mexannuyeckoe
aBukenue (3 4)

Mexannueckoe aBuxeHue. PaBHOMepHOE U
HepaBHOMepHOe BHkeHue. CkopocTh. Cpeowsis
CKOpOCMb  NpU  HEPABHOMEPHOM  OBUICEHUU.
Pacuér nyTu u BpeMeHU JBHKEHUSI.

Jemoncmpayuu

1. HaGmogenne  MEXaHHUYECKOIO  JIBHIKEHUS

HccremoBanne paBHOMEPHOTO JBHKCHUSI U OMIPEICIICHHE eT0 TIPU3HAKOB MTOCIIE MPEIBAPUTEIBHOTO

00CYXICHUSI C TIEIarOrOM.

HaGuroieHre HepaBHOMEPHOTO JIBUKEHYSI ¥ OTIPEICNICHUE €r0 OTIMYUH OT pABHOMEPHOTO JIBHKEHUS
MOCJIE TMPEBAPUTELHOTO OOCYXKICHUS C TIEJATOTOM.

Pemrerre THMOBBIX Pacu€THBIX 3a1au B 1—2 NEUCTBUS C OMOPOW HA aurOpPUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIl COBMECTHO C MEaroroM Ha ONpeJiesieHue MyTH, CKOPOCTH U BPEMEHU PAaBHOMEPHOTO

8 3zech 1 nasiee NPUBOAMTCS PACLIMPEHHBIN NepeueHb 1a00PaTOPHBIX PA0OT U OIBITOB, U3 KOTOPOTO YUUTEIb ASNIaeT BHIOOP 110 CBOEMY YCMOTPEHHMIO U € Y4ETOM CIIMCKA IKCIIEPUMEHTAIBHbIX 3aJaHHH,
npeanaraeMeix B pamkax OI'D mo dusuke.
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Tena.
2. N3mepenue
JIBHYKEHHSI.
dponmansnsle 1abopamopHsvle padomsl u
onvimul
1. OnpeneneHre  CKOPOCTH  PaBHOMEPHOTO
IBIDKEHUS (OIapuKa B IKUIKOCTH, MOIEIH
AIEKTPHYECKOTO aBTOMOOHIIS H T. II.).
2. Onpenenenre cpenHei CKOpPOCTH
CKOJIbKEHMsI Opycka WM IIapuKa II0
HAKJIOHHOH IUIOCKOCTH.

CKOPOCTH HpﬂMOJ’IHHeﬁHOF o

JBHKCHHUA.
Ananmuz IIpu NMOMOIIHU 1neJarora Fpa(l)I/IKOB 3aBUCUMOCTH IYTHU U CKOPOCTHU OT BPpEMCHU.

HNuepuus, macca,
IUIOTHOCTH (4 4)

SIBnenue HHEPIUH. 3akon uHepyuu.
Bsaumooeiicmeue men xax npuuuna usmeneHus
ckopocmu  Osudicenus mein. Macca kax mepa
unepmuocmu mena. IInmotHocTs BemecTBa. Cas3b
NIOMHOCMU C KOIUYeCmEOM MOAEKY1 8 eOuHuye
00véMma sewyecmea.

Hemoncmpayuu

1. HaGmonenue sSBIICHUS WHEPLIUH.

2. HabmroieHre M3MEHEHUS CKOPOCTH TPH
B3aUMOJICHCTBUU TeJl.

3. CpaBHeHHE MacC M0 B3aMMOICHCTBHIO TEIL

OObsicHEeHHE TMPH TIOMOIIM TEXHOJOTHYECKOW KapThl W TIeJarora ¥ MpPOTHO3UPOBAaHHE SIBICHHH,
0OYCIIOBIICHHBIX MHEpLHEH, HaNpUMEp: YTO NMPOHCXOAUT NPH TOPMOXCHHUM WJIM PE3KOM MaHEBpeE
aBTOMOOWIISI, TOYEMY HEBO3MOKHO MTHOBEHHO ITPEKPATHTH ABMKCHUE Ha BEJIOCHIIE/IE MIIM CAMOKATE
UT. I

HaGmonenne u 0a30BBI aHaNW3 ONBITOB MOJA PYKOBOJCTBOM II€Jarora, JEMOHCTPUPYIOIINX
N3MEHEHHE CKOPOCTH JBIDKCHUS TEJIa B PE3yJIbTAaTe JEUCTBHS HA HETO IPYTHUX TEl.

Pemenne THMOBBIX pacu€THBIX 3amaq B 1—2 NEWCTBHSA C OMOPOI Ha AJTOPUTM, MPEABAPHUTEIHHO
pa300paHHBIIl COBMECTHO C MIEIaroroM Ha ONpeeNICHHE MAcChl Tela, ero 00b&éMa U INIOTHOCTH.
Habnrogenne u 0a30BbIM aHAIW3 OMBITOB IOJA PYKOBOJCTBOM IEAArora, IEMOHCTPHPYIOLINX
3aBHCHUMOCTH U3MEHEHHS] CKOPOCTH TeJIa OT €T0 MaCcChl PU B3auMOJeHcTBIH Tel. M3MepeHue Macchl
Telna pa3INyHBIMU CTIOCOOaMH.

OrmpezneneHne COBMECTHO C NEIar0roM INIOTHOCTH TeJla B PE3YJIbTaTe U3MEPEHUSI €70 MacChl U 00bEMa.
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Cuaa. Buael cni
(14 4)

Cuna Kak XapaKTepUCTHKA
B3anMoieiicTBus Ten. Cuila ynpyrocTH M 3aKOH
T'yka.  Hsmepenue  cunwi ¢ nomowpwio
OunHamomempa. SIBICHWE TATOTCHHA W CHJA
Tsokectd. Cuna msscecmu Ha Opyeux niaHemax
(MC). Bec mena. Heeecomocmo. ClnoxeHHE CHII,
HaMpPaBJIECHHBIX 1o OIHOU NIPSIMOM.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cKonvoicerus u mpenue nokosi. Tpenue 6 npupooe u
mexnuxe (MC).

/Iemomcmpauuu2

1. CaoxeHnue cui, HalIpaBJICHHBIX IO OJHOMN
IPAMOL.

2. /lemoncmpayus  cunvl
PA3TUYHBIX MAMEPUANAX.

Dponmanvuvie nabopamopnvie pabdbomvt u

onvimul.

1. Onpenenenue MIOTHOCTH TBEPOTO TeNa.

2. OTBITEI, NEMOHCTPUPYIOIINE 3aBUCUMOCTD
pacTshkeHus  (medopManuy) TPYKUHBI  OT
TIPYIOKEHHON CHITBL

3. OnbITHl, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb
CHIIBI TPCHHS CKOJIEKCHHS OT Beca Tela U
XapakTepa COMPHUKACAIONINXCSI TIOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydeHune COBMECTHO C IIEJaroroM B3auMOJEHCTBUS KaK IPUUUHBI U3MEHEHHS CKOPOCTH T€Ia UITH €T0
nedopmanmm.

Omnncanne Ha HAYaJIbHOM YPOBHE PEalIbHBIX CUTYaAIMH B3aMMOICHCTBHA TEJ C IOMOIIBIO MOJETIEH, B
KOTOPBIX BBOJUTCS MTOHSATHE U N300pa’KSHNE CUIIBL.

W3ydenne mox pyKOBOACTBOM MENArora CHIblI YHOPYTOCTH, 3aBUCHUMOCTH CHIIBI YNPYTOCTH OT
YIUIMHEHUsI PE3MHOBOTO ITHYPa WJIK NPYXKHHBI (C TIOCTpOeHNEM IpaduKa).

AHanu3 ¢ onopoil Ha TUAAKTUYECKUH MaTepuall o]l KOHTPOJIEM IMeAarora NpakTHUECKUX CUTYaIui,
B KOTOPBIX HPOSIBJISETCS AEHCTBHE CHJIBI YNPYrocTH (YNPYrocTh MsAda, KPOCCOBOK, BETOK JAepeBa
U JIp.).

AHanu3 ¢ onopoi Ha AMJAKTHYECKUM MaTepHall IMOJA KOHTPOJEM Mefarora CUTyaluii, CBSI3aHHBIX C
SIBIEHHEM TSATOTEHUS.

[Nonnmanne ¢ omopoi Ha CXEMBI IPU MOMOIIM Iefarora OpOWTANBHOTO IBIDKCHUS IUIAHET C
HCIIONB30BAaHHEM SIBIICHUS TATOTEHHS 1 3akoHa nHepuun (MC — acTpoHOMUS).

W3mepenne Beca Tena ¢ moMoIsio nuHamMomerpa. OOOCHOBaHKE 3TOTO criocoba M3MEpeHHs Mocie
MIOBTOPEHUS € IIEJarOTOM.

Habimonenne sBIeHNS HEBECOMOCTH.

HabmnroneHue 3a sKCIEpUMEHTAIBHBIM MTOTyYCHUEM IpaBUIIa CIOKEHHS CHJI, HANPaBJICHHBIX BIOJb
oJHOH npsiMoit. OmpeeneHne Mpyu MOMOIIY NeJarora BeIMYUHbI paBHOJACHCTBYONIEH CHIL
N3yyenue noj pykoBOACTBOM I€1arora CUJIbl TPEHUs CKOJIbKEHMSI U CUJIbI TPEHUSI IIOKOSL.
HccnenoBanue ¢ onopoil Ha TEXHOJIOIMYECKYKO KapTy 3aBUCUMOCTH CHJIBI TPEHHs OT Beca Tella
Y CBOMCTB TPYLIMXCS IOBEPXHOCTEH.

ba3o0Bblii aHanu3 ¢ ONOPOIl HA AMJAKTUYECKUI MaTEpUas IOJ KOHTPOJIEM Iefarora IMpakTUYECKUX
CUTyalMi, B KOTOPBIX MPOSABIACTCA ASHCTBHE CHIIBI TPEHHS, UCTIONB3YIOTCS CTIOCOOBI €€ YMEHBIICHHS
WIN yBenW4eHWs (KaTaHHe Ha JIbDKaX, KOHBbKAaX, TOPMOXKEHHE aBTOMOOWIS, HCIIOJIb30BaHUE
TTOIIIATHIKOB, TUIABAHHUE BOJIHBIX KUBOTHBIX U JIp.) (MC — Ounomnorus).

Pemenne TMNOBBIX pacu€THBIX 3afad B 1—2 AEHCTBHs C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C TIE€J]ar0roM C UCTIOIb30BaHHEM (HOPMYIT 11t pacuéra CHIIBI TSXKECTH, CHITBI
YIPYTOCTH, CUIIbI TPEHUSI.

Pa3znen 4. JlaBiienue TBEPABIX TeJ, KUIKOCTel 1 ra3os (21 )

JlaBaenue.
Ilepenaua
JaBJIEHHS
TBEPABIMU
TeJaMH,
SKMAKOCTAMH U
razamu (3 v)

Haenenue. Cnocobvl ymeHbULeHUs. U YEeaudeHUs.
oasnenus. Jlasnenue 2asa. 3asucumocmo
dasnenus eaza om 06véma, memnepamypbol.
Ilepeoaua oasnenusi meépovimu meaamu,
arcuokocmamu u 2azamu. 3axon Ilackans.
ITnesmamuueckue mawiumbl.

jlemmwcmpamm2

1.3aBHCUMOCTH

TEMIIEPaTYPBhI.

JABJICHUA rasa oT

AHanu3 ¥ 00BACHEHHE C OTIOPOil HA TUAAKTUIECKUH MaTepHal Mol KOHTPOJIEM IIeJarora ObITOB U
MIPAKTUIECKUX CUTYAIHH, B KOTOPBIX MPOSBIAETCS CHJIa TaBICHUS.

OO0ocHOBaHME C ONOPO HAa TEXHOJIOTMYECKYIO KapTy IIPH IIOMOIIH ITe€1arora crroco00B YMEHBIICHUS U
YBEJIMYEHUS JIaBJICHUSI.

W3ydenue o pyKOBOACTBOM I€/1arora 3aBUCMMOCTH JaBJICHUS ra3a oT 00bEMa U TeMIepaTypebl.
W3yyenne o pykoBOJICTBOM Ieiarora 0coOCHHOCTEH Niepeady AaBIeHUs TBEPABIMU TEJIAMH,
XKHUIKOCTAMU 1 Ta3aMu. OOOCHOBaHUE PE3YJILTATOB OMBITOB OCOOEHHOCTSIMH CTPOEHHS BEIIECTBA B
TBEPAOM, JKUJIKOM U I'a3000pa3HOM COCTOSHMSX IPEIOKEHHBIMU (DOPMYINPOBKaMHU.

Habroierne 3a SKCIepUMEHTANBHBIM JI0Ka3aTeI-CTBOM 3aKkoHa [lackais.
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2. Ilepenaya qaBacHUS JKUIKOCTHIO U Ta30M.

PemieHne THUMOBBIX Pacy€THBIX 3amad B 1—2 JCHWCTBHUS C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO € TIEIarOTOM Ha pacuéT NaBICHUS TBEPAOTO Tela.

JlaBienue
suakoctu (5 9)

3aBHCHMOCTh AABJICHHS )KUIKOCTH OT [Ty OHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyowi. I'uopasnuneckue Mexanusmol.

ﬂemomcmpauuu2

1. CooOmarormuecs Cocy/ bl

2. I'mppamnigeckwii pecc.

HccnenoBanue ¢ omopoil Ha TEXHOJIOTWYECKYIO KapTy ITOJl PyKOBOJCTBOM II€arora 3aBHCHMOCTH
JABJICHUS XUIKOCTH OT TIyOHHBI MOTPYXEHUS U TIIOTHOCTH XKHUIKOCTH.

HaOmonenue n HadanbHOE IIOHMMAaHNE THAPOCTATHYECKOTO MapaoKca Ha OCHOBE 3akoHa [lackas.
W3y4yeHne cOBMECTHO C IEJaroroM COOOIIAOIINXCS COCY/IOB.

Pemenre THMOBBIX pacuéTHBIX 3a1ad B 1—2 neHCTBUS C ONMOpPOW Ha ajlrOpUTM, NPEIBApUTEIHHO
pa300paHHBII COBMECTHO C MEIAaroroM Ha pacuéT AaBICHHS )KUAKOCTH.

HaGmonenne 3a 00bsiCHEHHEM TIPUHINIIA JASHCTBHS THIPABIMYECKOro Ipecca.

AHanm3 W OOBACHEHHE C ONOpOH HAa NUIAKTUYECKHMH MaTepHall MO KOHTPOJIEM IIeAarora
MIPAaKTHYECKHUX CUTYallui, IEMOHCTPUPYIONINX MPOSBICHUE NaBICHHS XUIKOCTH M 3aKoHa Ilackais,
HaIpuMep MPOLECCOB B OpraHU3Me IpH Iiy6okoBoHOM HeIpstHUN (MC — Ounosorus).

AtmocdepHoe
nasiienne (6 1)

Atmocdepa 3emnn u aTMocepHOe IaBICHHE.
Ipuuunsl cywecmeosanus 6030YuiHOU 000N0UKU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocpeprozo oaesneHus. 3asucumocmu
ammocghepnozo  0asnenus Om  GbICOMbL  HAO
yposnem mopa. Ilpubopwvr  Ona  usmepenus
ammocgheprozo dasneHus.

,Zlemoncmpauuu2

1. [MposiBnenue newicTBus aTMOChEepHOTO

JIaBJICHMSI.

Habmronenue 3a SKCHepUMEHTAIBHEIM 00OHapy)KEHHEM aTMOC(EPHOTro aBJICHHUSL.

AHanu3 1 00BSICHEHHE C OIIOPOi Ha AUAAKTHYCCKUI MaTepHal 110 KOHTPOJIEM MeJarora OmbITOB U
NPaKTUYECKUX CUTYALNi, CBSI3aHHBIX C JEHCTBHEM aTMOC(HEPHOTO aBICHHS.

HabGnroneHue 3a 00BbsICHEHHEM CYIECTBOBaHUS aTMOCchephl Ha 3eMiIe 1 HEKOTOPBIX IUIAHETaX HIIH e
OTCYTCTBUSI Ha pyrux miaHerax u Jlyue (MC — reorpadus, actpoHOMHUS).

bazoBoe moHMMaHHE NMPUYMH M3MEHEHUs TUIOTHOCTH aTMOC(EpHl C BBHICOTOH M 3aBHCUMOCTHU
aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI.

Pemenue THNOBBIX pacuéTHBIX 3amad B 1—2 JEHCTBHS C ONOPOW Ha aJTOPHUTM, NPEIBAPHTEIBHO
pa300paHHBIil COBMECTHO C IIEAaroroM Ha pacyéT aTMOC(HEPHOTO JaBICHHUS.

HM3yuenue moJ pyKoBOJCTBOM Ielarora ycTpoicTsa GapoMeTpa-aHepousa.
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HeiicrBue

JKU/IKOCTH M ra3a
HA NOTpy:KEHHOE
B HUX TeJ1o (7 4)

Heticmeue srcudxocmu u 2asa Ha noepyscénnoe
6 nux meno. BelTankusaromias (apxuMenoBa) CUia.

3axon Apxumeoa. Ilnasanue men.
Bosoyxonnasanue.

ﬂemomcmpauuu2

1. 3aBUCHMOCTh  BBITAJIKUBAIONICH CHJIBI  OT

00béMa TOrpYyKEHHOH dYacTH Telna |

TUIOTHOCTH JKUAIKOCTH.

2. PaBeHCTBO BBITAJKUBAIONICH CHJIBI  BECy

BBITECHEHHOM ’KHUKOCTH.

3. YcnoBue maBaHMsS TeN: IUIaBaHHE MM

MOTPY’)KEHHE  Tel B  3aBUCHMOCTH  OT

COOTHOIIIEHUS IIOTHOCTEN TeNa U XKUIKOCTH.

Dponmanvuvie nabopamopnvie padbomvt u

onvimbol.

1. UccnenoBaHue 3aBUCHMOCTH Beca Tejla B
BOJIe OT 00BEMa TMOTPYKEHHOH B JKHIKOCTh
4acTH Tena.

2. OmpejieficHHEe ~ BBITAJKUBAIOIICH  CHUIBI,
JEUCTBYIOIEH Ha TeNo, IOrpyKEHHOE B
KHUIKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIICH
CHWJIBL, ICHCTBYIOUIEH HA TENIO B )KUAKOCTH, OT
MAacchl Tena.

4. OnbITEl, JEMOHCTPHUPYIOIINE 3aBUCHMOCTH
BBITAJIIKUBAIOIIEH CUJIBI, JAEUCTBYIOIIEH Ha
TEJNO B XKUIKOCTH, OT 00bEMa OTPyKEHHOI B
KHUJIKOCTh YacTH Tella M OT IUIOTHOCTH
KHUJKOCTH.

5. KorctpyupoBanue apeoMerpa U
KOHCTPYHPOBAHHE JIOJKH U OTpeAeieHne eé
rpy30M0IbEMHOCTH.

HabGmonenue 3a sKCriepuMeHTaIbHBIM O0HAPYKEHHEM JASHCTBUS XKHUIKOCTH M ra3a Ha NOTrpyKEHHOE B
HUX TeJOo.

OmnpenesneHue ¢ oopoi Ha TEXHOJOTHUECKYIO KapTy BBITAJIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha Telo,
MOTPYKEHHOE B )KUAKOCTb.

Habmonenue 3a npoBeneHneM U 00CY)KIEHHUE COBMECTHO C MEJaroroM OMBITOB, IEMOHCTPUPYIOINX
3aBHCHUMOCTH BBITAJIKHBAIOUICH CHIIBI, IEHCTBYIOIICH Ha TEJIO B KHUIKOCTH, OT 00BEMa MOrpykEHHON
B KUAKOCTb YaCTH TeJIa U OT MIIOTHOCTH KHUIKOCTH.

HccnenoBanue moJ pyKOBOACTBOM Iearora 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa NOTPYKEHHOH
B )KUAKOCTb YacTH Tela.

Pemenne TUNOBBIX pacuéTHBIX 3a4ad B 1—2 neicTBUS ¢ ONMOpPOH Ha alrOpUTM, HpeABapUTEIbHO
pa3o0paHHBIIl COBMECTHO C MEeIaroroM Ha NPUMEHEHHE 3aKOHa ApXHMeia M YCIIOBUS IJIaBaHUsl Tl
KoHcTpynpoBaHue Ipu MOMOIIM [IE€Aarora apeoMeTpa Wik KOHCTPYHPOBAHUE JIOAKH U OIpesiesieHue
€€ Irpy30M0AbEMHOCTH.

Pa3nen 5

. Pa6ora u MmomHocTh. JHeprus (12 v)

Paobora
M MOIIIHOCTH
G

Mexannyeckas padora. MomHocTb

Habmonenne 3a sKcliepUMEHTAIbHBIM OMpE/ICICHHEM MEXaHHMYECKOH PaboThl CHIIBI TSDKECTH IPU
MAJCHUN Tela W CHJIBI TPEHUS TPH DPABHOMEPHOM IIEPEMEIICHHH Tella 10 TOPU30HTAIBHOU
TTOBEPXHOCTH.

HaGmonenue 3a nemoHcTparyeii pacuéra MOIIHOCTH, Pa3BUBAEMOM ITPpH MOABEME 110 JIECTHUIIE.
Pemenne TMIIOBBIX pacu€THBIX 3a1ad B 1—2 sieiicTBUS ¢ ONOPOIl Ha aNropuT™M, NpeIBAPUTEILHO
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pa3o0paHHBIif COBMECTHO C TIEAAroroM Ha pacuyéT MeXaHMIECKOH paboThl K MOIITHOCTH.

IIpocrsbie
mexaHu3mbl (5 1)

ITpocTsie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS
IUNIOCKOCTh.  [Ipasuno  pagnogecus  pwiuaza.
Ilpumenenue npasuna pasHosecus povivaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocTble MeXaHH3MBI B
OBITY M TEXHUKE.

emoncmpavyuu

1. TIpumeps! MPOCTHIX MEXaHU3MOB.

Dponmanvuvie 1a60pamophvie padomol u
onvlmul

1. Onpedenenue pabomvl cunvl mpeuus npu

PasHOMEPHOM osudcenuU mena no

20pU30HMANLHOTL NOBEPXHOCHI.

2. Hccredosanue yciosuil pasnosecust pvliazd.

3. Usmepenue KIIJI wmaxnonnou niockocmu

(aNeKMPOHHAST OeMOHCMPaYuUs).

HauansHOe MOHMMaHME BBIMTPHINIA B CHJIE TIPOCTBIX MEXAHN3MOB Ha MPUMEPE phIdara, MHOABHKHOTO
1 HENIOABMKHOTO OJIOKOB, HAKJIOHHOW TNIOCKOCTH.

HccnenoBaHne COBMECTHO € II€JarOroM yCJIOBHSI paBHOBECHS phluara.

OOGHapy>KeHHE T0/I PyKOBOJACTBOM II€arora ¢ OTMopoii Ha JUAAKTHYECKUH MaTepHal CBOMCTB MPOCTHIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCIOCOOJICHUSX, HCIIOIB3YEMBIX B OBITY U TEXHUKE, a
TaKKe B XKMBBIX opranumsmax (MC — Guonorus).

HabGmoneHue 3a SKCIIepUMEHTaIbHBIM JI0Ka3aTeJIbCTBOM PaBEHCTBA paboT MPU IPUMEHEHHHU MPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykosojacTsoM negarora KITJI HaknoHHON IIIOCKOCTH.

Pemenne THMOBBIX pacu€THBIX 337a4 B 1—2 NEWCTBHS C OMOPOI Ha AJTOPUTM, MPEABAPHUTEIHHO
pa300paHHBIIl COBMECTHO C IEAAroroM Ha NPHMEHEHHE NPaBWJIa PAaBHOBECHS pblyara M Ha pacdéT
KIIA.

Mexanuueckas
Heprus (4 4)

Mexannueckass dSHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00no2o
8U0A MeXamuueckol 3Hepeuu 6 Opy2ou. 3aKOH
COXpaHEHMs SHEPTUH B MEXaHHUKE.
®@poHTAIbHBIE JJA00paTOPHbIE PAa0OTHI U
ONBITHI.

1. Nzyuenue 3aKOHa COXpaHEeHHUs
MEXaHHYECKOH O3HEpruu (3JIEKTPOHHAS
JIEMOHCTpAIIHS).

Habmonenue 3a 3kcliepUMEHTAIBHBIM ONpe/IeNICHHEM N3MEHEHHSI KHHETHYECKOH 1 MOTeHIINAIbHOM
SHEPTHUH TeJa IPH ero CKAThIBAaHWH M0 HAKJIOHHOM TIOCKOCTH.

@opMynupoBaHUE COBMECTHO C MEJAroroM Ha OCHOBE UCCIIEJOBAaHUS 3aKOHA COXPAHEHUs
MEXaHW4YeCKOH SHEpPTHH.

[IpencraBnenye Ipy MOMOIIH TI€AArora rpaHuIl MPUMEHUMOCTH 3aKOHA COXPAaHEHHUS SHEPTUH.
Pemenne THMOBBIX pacuéTHBIX 3a1ad B 1—2 neHCTBUS C ONMOpPOH Ha aNrOpUTM, MPEIBapUTEIHHO
pa300paHHBIIl COBMECTHO C I1€1ar0roM C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHHUS SHEPTUH.

Pe3epBHoe Bpemst (3 1)

8 KJIACC (68 u)

TemaTnueckuii
0JI0K, TEMBI

OcHoBHOe coepkaHue

OcHoBHbIE BUABI 1eITeTbHOCTH YYALIMXCS
(Ha ypoBHe y4eOHbIX el cTBHUIl)
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Pasznen 6. TensioBblie siBaenus (28 u)
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CrpoeHnue
M CBOJicTBa
BemtecTna (7 4)

OcHogHule nonoJIcenHUs MONEKYAAPHO-
KUHemuyeckou meopuu CmpOeHUus 6eujecmed.
Macca u pazmepvr amomos u monexyn. Onvimul,
noomeepoicoaroujile  OCHOBHbIE — NONOIHCEHU
MONEKYIAPHO-KUHEMUYECKOU MeopUl.

Mogemu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO
coCcTOsiHUM  BemectBa. Kpucmanauueckue u
amopgnvie mena. ObvicHeHUe CBOUCME 2d308,
ocuokocmeti 1 mMEEPOLIX menl HA  OCHO8e
NONOJHCEHUL MONEKYIAPHO-KUHEMUYECKOU MeOpUn.
CmauuBanue u xanunisapnvle aenenus. Tennosoe
pacuiupenue u cocamue.

,Zlemoncmpammz

1. Habnronenue OpOyHOBCKOTO JABMIKEHUSL.

2. Habmronerne muddy3um.

3. HaGmronenne  aBieHUin

KanWUIIPHBIX SBICHHUH.

4. HaGmoxeHne TeIIoBOro paciIupeHus Tel.

5. Mi3MeHeHue AaBieHUs rasza npu U3MEHEHUU

00bEMa U HarpeBaHUH MITH OXJIAKICHUH.

®Dpoumansusie 1adopamopHsvie padomsl u
onvimol.

1. OnbITel 1O OOHApY)XEHUIO JCUCTBHUS CHII

CMa4YrBaHUA n

MOJICKYJIIPHOT'O MPUTSKCHUSL (I/IJ'II/I
DJICKTPOHHAA ,I[eMOHCTpaL[I/ISI).

2. OneITBL 1O BbIpAlllUBAHUIO  KPHUCTAJJIOB
HOBapCHHOﬁ COJIM WM caxapa.

3. OnbITHI 10 Ha6J'IIO,I[eHI/IIO TCIIJIOBOI'O

pacliupeHusl Ta30B, JKUIKOCTEH U TBEPABIX
TelL.

4. OmpeniesieHue aBJICHUS BO3AyXa B OamioHe
IITIPHIIA.

5. OmBITE, JEMOHCTPHPYIONINE 3aBHCHMOCTH
JaBICHUST BO3AyXa OT ero oOpéMa u
HarpeBaHUs WU OXJIAXKICHHUS.

6. Ilposepka eunomesvl TUHEUHOU 3A6UCUMOCTU

ONUHbL cmonbuka JICUOKOCIU 6
MEPMOMEMPUYECKol mpyoxe om
memnepamypel.

HaOmonenne u MHTEpIpETaIs COBMECTHO C TI€JarOroM OMBITOB, CBHIECTEILCTBYIONINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUU BEIECTBA: OIBITHI C PACTBOPEHUEM PA3IUIHBIX BEIIECTB B BOJE.

Pewenne TUMOBBIX pacy€THBIX 3a7ad B 1—2 nEHCTBUS C OMOPOM Ha aNrOpUTM, IPEJBAPUTEILHO
pa300paHHBIl COBMECTHO C MEaroroM o OLEHUBAHHUIO KOJIMYECTBA ATOMOB HIIM MOJIEKYJI B €IUHHIIE
00béMa BelecTBa.

[IpeacraBnenne npu MoMouIM Teaarora OpOYHOBCKOTO JIBMKEHUS, SIBICHUS AUGQY3UU U pasIuuui
MeXly HUIMH Ha OCHOBE IOJIOKEHUH MOJIEKYIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BEILIECTBA.
OObsicHeHHE TIPU TIOMOIIM TeJlarora ¢ ONOpOi Ha JUIAKTUYECKUH MaTepHanl OCHOBHBIX Pa3iIMYUi B
CTPOCHHH Ta30B, >KHUAKOCTEH M TBEPABIX TEN C HCIOJIb30BAHWEM MOJIOKCHHH MOJEKYISIPHO-
KHHETHYECKOH TEOPHU CTPOCHUSI BEIIECTBA.

IIpoBeneHue nox pykoBOACTBOM II€Jjarora ONbITOB MO BEIPAIIMBAaHUIO KPUCTAJUIOB ITOBapEeHHOMN cOMU
WJIN caxapa.

[IpoBeneHne COBMECTHO C NMEAAroroM M OOBSCHEHUE U3 MPEIVIOKEHHOTO TIEPETHS BEIBOIOB OIBITOB,
JEMOHCTPHPYIOIINX KalWULIPHBIC SBICHHUS U SIBJICHUEC CMAYHBAHMS.

OOBsicHEHHE ¢ OTIOPOH HA TEXHOIOTHYECKYIO KapTy MO PYKOBOJCTBOM IEJAarora poiy KalmmuIsIPHBIX
SIBIICHUI JJIS1 TIOCTYIUICHUS BOABI B opranu3M pacternit (MC — Ononmorus).

HaOGmtogeHune onpITOB 10 HAOJIOACHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPBIX TEl.
OOBsICHEHHE C ONOPOIl Ha TEXHOJIOTHMYECKYIO KapTy M0/l PyKOBOJICTBOM II€/Iarora coxpaneHusi oobéma
TBEPBIX TeJI, TEKY4ECTH KUAKOCTH (B TOM YHCIIE, Pa3HUILBI B TEKYYECTH IS pa3HBIX KHUJIKOCTE),
JaBJICHUS rasa.

Habnronenue 3a MpoBeA€HUEM OIBITOB, IEMOHCTPUPYIONINX 3aBHCUMOCTD JaBICHHS BO3IyXa OT €ro
00bEMa M HarpeBaHUS WINM OXJAXJICHUS, U UX OOBSCHEHHE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
YUYEHUS.

AHanu3 npy MOMOIIM TIe1arora ¢ ONOPOH Ha AMAAKTHUECKUH Marepuan NpaKTHYeCKUX CHUTYallui,
CBSI3aHHBIX CO CBOMCTBaMHU ra3oB, JKUJIKOCTEH U TBEPABIX TEI.
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TenjioBbie
npoueccsl (21 4)

Temneparypa. Cea3p  memnepamypbl  co
CKOPOCMBIO MENI0B020 OBUICEHUS YACTUY.

Buytpennsis sHeprus. Cnocobsi uzmeHeHus
6HYmMpeHHel — SHepeuu: — menionepeoava U
cogeputenue padomovi. Budvi mennonepedayu:

MenIonPO8OOHOCb, KOHBEKYUS, U3TYUEHUE.
KomnuectBo TEIUIOTEL VnenpHas

TEIUIOEMKOCTD BEILLECTBA. TeniooOMen u meniogoe

pasnosecue. YpasHerue menniogozo baniauca.
Inasnenue u omsepoesanue KpUCMALIUYECKUX

sewjecms.  YIembHas — TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u konOencayus. Hcnapenue
(MC). Kunenue. VY nenbHas TeIIoTa
napooOpazoBaHus. 3asuUcUMOCMb MEMNEpamypbl
Kunenus om ammocgheprozo oasnenus.
Brasicnocms 6030yxa.

OHeprus  TOIUIMBA.  Y7IETWbHas — TeIUIoTa
CTOpaHusl.

Ipunyunvt pabomsl mennogvix Osueamernell.
KIl[q menioeozo
osucamens. Tennosvle oOsucamenu u 3sawuma

oxpyaicaioueti cpeovt (MC).

3axon coxpanenus u npespaujeHuss dIHepUU 8
mennoguvix npoyeccax (MC).

,Zlemoncmpauuu2
[IpaBuiia M3MepeHus TeMITepaTyphL.

1. Buas! Temonepenayu.

2. OxJaxaeHue Ipy COBEPIICHUU PabOTHL.

3. HarpeBanue 1mpu  coBeplieHHH  pabOThI
BHEIIHMMH CHJIAMH.

4. CpaBHeHHE  TEIJIOEMKOCTEH  pa3NYHBIX
BEILIECTB.

5. HabmoneHue KAMeHusl.

6. HaOnromeHne  MOCTOSHCTBA — TEMIIEPATypPhl

[IpH TUTABJICHUH.
7. MoJieny TENIOBLIX JBAraTENEMH.
Dponmanvusie 1abopamophvie padomsl u
onvimbul.
1. HaOmogeHue W3MEHEHHWs BHYTpPCHHEH
SHEPI'HWH TEja B PE3yJbTaTe TeIUIONEePEaadn U
pabOThI BHENTHUX CHII.

O0ocHOBaHME M0 MOATOTOBJICHHOMY QJITOPUTMY COBMECTHO C IEAAaroroM IPaBHJI H3MEPCHHS
TEMIIEPATYPBI.

CpaBHEHHE pa3INIHBIX CIIOCOO0B H3MEPEHUS U IIKAJ TEMITEPaTYPHL.

HabnroneHue 3a mpoBeICHUEM OIBITOB, IEMOHCTPUPYIOIIUX U3MCHEHUE BHYTPCHHEH YHEPT U TeNa B
pe3yabpTaTe TeIionepeayy U padoThl BHEITHUX CHJL.

HabnroneHue 3a MpoBeICHUEM OTIBITOB, O0CYKICHHE MPAKTUYCCKUAX CUTYAIHA, IEMOHCTPUPYIOIINAX
pa3iuyvHbIe BUABI TEIIONEPEAau: TEIIONPOBOIHOCTD, KOHBEKIINIO, U3ITyUEHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOACTBOM IE€Aarora siBJICHUs
TEII000MEHA MPH CMEITUBAHUH XOJIOJHOM U TOPSYCH BOJIBI.

HaGnronenre ycTaHOBIEHUS TEIUIOBOTO PAaBHOBECHUS MEXKY TOpsIYeH U XOJI0JHON BOAOH.
OmnpenesneHne Mpy MOMOIIH MeIarora KOJIHYeCTBA TETUIOTHL, TIOYYSHHOTO BOIOH IIPH TEII000OMEHE C
HarpeThiM METANIMYECKUM LIHJIMHAPOM.

OmnpenesieHue Mo TabJIHIIe YACTbHOM TeII0EMKOCTH BEIICCTBA.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha alropuTM, MpeABAPUTEIHHO
pa300paHHBIi COBMECTHO C IICNArOroM, CBSI3aHHBIX C BBIYUCICHHEM KOJHYCCTBA TEIIOTHI H
TEIUIOEMKOCTH TIPU TEIIOOOMEHE.

AHanu3 Opv MOMOLIM IeJarora CUTyaluil NpaKTHYECKOTO HCIOJb30BaHUS TEIUIOBBIX CBOICTB
BEIIECTB W  MaTepualioB, HampuMep B  IENIX  DHEProcOCpeKEHHs:  TEIDIOM3OJISIHS,
JHEProcOeperaroIue KPBIIIH, TSPMOAKKYMYIISATOPHI | T. 1.

HaOnronerne sBreHnit HCIapeHUs 1 KOHACHCAIIHH.

Habnronerne 3a nccnemoBaHueM Tporiecca UCIapeHUs Pa3InIHBIX KHIKOCTEH.

OOBsICHEHHE TI0 AITOPUTMY COBMECTHO € TIEIarOTOM SIBIIEHUH UCTIapEHUS U KOH/ICHCAITUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO yUEHHUSI.

HabnroeHune 1 00bsICHEHHE MTPOIECcca KUIICHHSI, B TOM YUCIIC 3aBUCHMOCTH TEMIIEPATyPhl KUTICHHUS OT
JIaBJICHUSL.

OrmpezierneHre 10 TaOIUIe OTHOCUTEIHFHOM BIIQKHOCTH BO3-AyXa.

Habnronerne mporiecca TaBIieHHsT KPUCTALTYECKOTO BEIIECTBA, HAIPUMED, JIBA.

CpaBHeHHE MO IUIaHY NpU [OMOILM [eJarora MpoLECCOB IUIaBICHUS KPUCTAJIUIMYECKUX Tel
1 pa3MsATYeHIS IPH HArpeBaHUU aMOP(HBIX TEI.

OmnpeneneHune o TaOIUIE YASIFHON TEIUIOTH TUIABICHUS JIb/a.

OOBsICHEHHE TI0 CXeME TOCIie OOCYXKICHUS C TIEAaroroM sIBICHUH TIJIaBJICHUS W KPUCTAIUTM3AIUHN Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON HA alrOpUTM, MPEABAPUTEITHHO
pa300paHHBI COBMECTHO C TEIaroroM, CBSI3aHHBIX C BHIYMCICHHEM KOJIMYECTBA TEIJIOTHI B MpoIeccax
TEIUIoNepeIauy MPH TUIABJICHUH U KPUCTAIUIM3AIUH, UCTIAPSHUH U KOHICHCAIUH.

AHanu3 mnpu NOMOIIM IeJarora ¢ ONOpol Ha JUAAKTUUECKUH MaTepual CUTyaluil NpakKTUYEeCKOro
NPUMEHEHUSI SIBJICHUN IUIaBJI€HHUA M KPUCTAUIM3ALMM, HanpUMep, IOJyYeHHE CBEPXUMCTHIX
MaTepHuaoB, COJIEBasl TpeJika u Jp.

AHanu3 Ipu MOMOIIH Iejarora paboTsl U 00BSICHEHHE TPUHIIAIIA ACHCTBHS TETJIOBOTO ABUTATEIS.
Brraucnenue konndecTBa TEMIIOTHI, BBIACISIONIETOCS IPH CTOPAHUN PA3IMYHBIX BUIOB TOIIUBA, H
KIIJ nBurares.
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2. UccrnenoBanuie SBJICHUS TEIUIOOOMCHA IIpH
CMELIMBaHUM XOJIOIHOM U ropsiuel BOABIL.

3. Onpeoenenue Koauyecmea meniomet,
NOIYUEeHHO020 6000l Npu Mmenjiooomene ¢
Hazpemuvlm MemaiIudecKum YuiuHOpoM.

4. Onpedenenue  yoenvHol  MeNnio0éMKOCHU

seujecmaa.

. MccnenoBanue mporiecca UCHapeHus..

. OmpenesiecHUe OTHOCUTEIILHOM  BIaXKHOCTH

BO3/yXa.

7. Onpedenenue yoenvHot menjiomsi NiaeJ1eHUs

voa.

o o

OOcyx/eHne COBMECTHO C IEAaroroM AKOJIOTHYECKHX MOCIEICTBHH HMCHOJIB30BaHUS JBUraTeiei
BHYTPEHHETO CrOpaHMs, TEIIOBBIX U TUApodIeKTpocTaHnnii (MC — 3KOJIOTHS, XUMUS).

Pa3znen 7. DiekTpuyecKkue 1 MATHUTHBIE siBJIeHUsI (37 1)

DJlIeKTpUYecKue
3apsabl.
3apsizkeHHbBIE
Tejaa U UX
B3aNMoOJelicTBHE
(7 4)

Onexmpusayus men. [IBa poia 37IEKTPUIECKUX
3apsnoB. BsanmmopelicTBue 3apsKEHHBIX —Tel
3axon Kynona (3asucumocmao cunvl
83AUMOOEUCMEUSL 3APANCEHHBIX ML OM BeTUHUHBL
3apsA008 U paccmosanUs MexHcoy meiamu,).

DneKTpuiecKoe ToJie. Hanpsiocénnocmo

anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
QNEKMPUYECKUX NOJell (HA KaueCm8eHHOM YPOGHe).

Hocumenu INIEKMPUYECKUX 3aps008.
Onemenmapnwiii INEKMPUYECKUTL 3aps0.
Cmpoenue amoma. TIpOBOAHUKH U TUIJIEKTPUKH.
3aKOH COXpaHEHHUs FJIEKTPUUECKOr0 3apsiia.

,Zlemoncmpauuu2

1. Dnekrpuzanus Ten.

2. JIBa poma OJEKTPUYECKUX  3apsloB U

B3aUMO/ICHCTBUE 3aPSKEHHBIX TEIL.

3. YCTpoHCTBO U IeiiCTBHIE IIEKTPOCKOTIA.

4. DnexTpocTaTnuecKast MHIYKIHUL.

5. 3aK0H cOXpaHEHUs IEKTPUIESCKUX 3apsI0B.

®Dpoumansnsie nadopamopHsvie pabomol u
onvimbul.

1. OnbITHI IO HAOTIOACHUIO YJICKTPHU3AINH TET

WHJIyKLIUEH U IPU CONPUKOCHOBEHUH.

Habmronenue 3a mpoBeIcHUEM OTIBITOB TI0 SJICKTPU3AIINH TEJ TIPH COIPUKOCHOBCHHUN M MHTYKIIHEH.
HabmroneHnne u 00bsICHEHUE ¢ OMTOPON Ha IUIAKTHYSCKUN MaTepHall B3aUMOICHCTBUS OAHOMMEHHO
Y Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsCHEHHUE IPU TOMOIIH [IEIarora MPHUHITUIA ISHCTBUS AICKTPOCKOTIA.

OOBsICHCHHE COBMECTHO C IEaroroM SBJICHHUN AJICKTPHU3ALWN MPHU COTNPUKOCHOBEHHUHU TEN U
MHIYKIHUEH ¢ UCIIOJIb30BaHUEM 3HAHUI O HOCUTENSX 3JIEKTPUUECKHUX 3apsiI0B B BELIECTBE.
Pacno3naBanue u OOBSCHEHHE MO CXEME COBMECTHO C IENaroroM SBJICHUH SJICKTPU3AINH
B IIOBCEJHEBHON KU3HU.

Habmoenne u 00bsICHEHUE ¢ OMOPO Ha TEXHOJOTHUYECKYIO KapTy OMBITOB, HIUTFOCTPUPYIOIINX 3aKOH
COXpaHEHHUs SJIEKTPUYECKOr0 3apsja.

Ha6mroieHre onbITOB MO0 MOJIETUPOBAHUIO CUIIOBBIX JTMHHUM SJIEKTPHUUECKOTO TOJIS.

HccnenoBanue moj pykoBOJACTBOM NeAarora ACHCTBUS 3JIEKTPUUECKOTO MOJIsi Ha MPOBOJHUKHU U
JIURJIEKTPUKU
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IlocTosiHHbBIIH
JIEeKTPUYECKUI
ToK (17 4)

DneKkTpudecKuil Tok. Ycnosus cywecmseosanus
anexmpuyecko20 moka. VICTOUHUKU MOCTOSHHOTO
ToKa. J[eficTBUS 3JeKTPUUECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). JDAeKMPUiecKuti mox
8 AHCUOKOCMSAX U 2A3AX.

PaGota W MOIIHOCTH 3IEKTPUYECKOTO TOKA.
3axon icoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu & Ovimy.
OnexTpudeckas 1enb. Cuina Toka. DIeKTPUIECKOe
HanpspkeHne.  CONpOTHBICHHWE  MPOBOIHUKA.
Yoenvroe conpomuenenue geugecmea. 3axon Oma

st ydactka 1enu. IlocmegoBarenbHoe U
napajuieIbHOe COCAMHECHUE MIPOBOHUKOB.
Kopomxoe 3amvixanue.

,Zlemoncmpamm2

1. TIpoBOTHHUKY ¥ IUITICKTPHUKH.

2. MonenmpoBanne CHJIOBBIX JIMHUANA

3JEKTPUYECKOTO TOJIA.
. McTouHnKH IOCTOSSHHOTO TOKA.
. JIeHCTBHSA 3NEKTPUUYECKOTO TOKA.
. DNEeKTpUYECKUH TOK B )KUAKOCTH.
. 'a30BbI#1 pa3ps.
. I3MepeHue cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUIecKOro HanpsiKeHHst
BOJIETMETPOM.
9. PeocrtaT 1 MarasuH COIPOTHBIICHHUH.
Dponmanvuvie 1adopamophvie padomol u
OnbIMbl.

O ~NO Ol bW

.HCCJ’IC,Z[OB&HI/Ie HGﬁCTBI/I?[ QJICKTPHUYICCKOI'O ITOJI Ha

TIPOBOAHUKHU U TUDJICKTPUKH.

.Cbopxka u poBepka pabOTHI AIEKTPUIESCKON TEeTTH

IIOCTOSIHHOT'O TOKaA.

.JM3mepenue u perynupoBaHue CHUIIBI TOKA.
. I3amepeHue u perynupoBaHue HalpsiKEeHUs.
JHccneoosanue 3agucumocmu cuibl mokd, uoyujezo

uyepe3z  pezucmop, om  conpomueienus
pe3ucmopa u HanpANCeHusl.
.Onvimsi,  OeMOHCmMpupyiowue  3a8UCUMOCMb

INEKMPUUECKO20 CONPOMUGLEHUS NPOBOOHUKA
om e20 ONUHbL, NAOWAOU NONEPEUHO20 CeYeHUs]

HabnroneHue pa3iuyHbIX BUAOB ACHCTBHS IICKTPUICCKOTO TOKA M 0OHAPYKEHIE COBMECTHO C
MeJIaroroM 3THUX BUJIOB JACHCTBUSI B MOBCEIHEBHOM KU3HHU.

COopxka 1o cxeMe U UCTIBITaHUE TT0]T KOHTPOJIEM TIe1arora SJIeKTPHIECKON IIETIH IIOCTOSHHOTO TOKA.
Habmronenue 3a [eMOHCTpalMeil H3MEPEHHS CHITbI TOKA aMIICPMETPOM.

Habmronerne 3a meMOHCTpanyeil H3MEpeHHs AIEKTPHYECKOTO HAIPSHKEHHS BOIBTMETPOM.
IIpoBenenue u OOBSICHEHUE IPH IMOMOIIU YYHUTENS OIBITOB, JEMOHCTPHPYIOUIUX 3aBUCHMOCTH
SJIEKTPUYECKOTO COMPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIMIAAW IMONEPEYHOr0 CEUeHUs U
MaTepuana.

Habmronenne 3a JgeMOHCTpaIied MCCIIeOBaHUS 3aBHCHMOCTH CHIIBI TOKa, MPOTEKAIOIIETO depes
pe3ucTOp, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

bazoBble npencTaBieHys O MpaBUjlax CI0KEHUS HAMpPsKEHUN NP MOCIEA0BATENbHOM COECIMHEHUU
JIByX PE3UCTOPOB.

bazoBrie npeacTaBieHus 0 NpaBuUiiax AJIs CUIIbI TOKA MPU NAapaJlJIEIbHOM COEAMHEHNUN PE3UCTOPOB.
HabmroneHne neMOHCTpAINH NeIarora 0 CUTYalHsax IMOCIeI0BaTeIbHOTO H apaIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB B JOMALIHHUX 3JIEKTPUUYECKUX CETSX.

Pewenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C ONOPON Ha aIrOPUTM, NMPEABAPUTENHHO
pa3o0paHHBIIl COBMECTHO C MENaroroM ¢ HUCIOJb30BaHHMEeM 3akoHa Oma W ¢opMmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIICHUS MPU  IOCIEJOBATEILHOM U  IApaJICIbHOM  COEJAMHEHUU
TIPOBOJIHUKOB.

OmnpeneneHue ¢ ONOPO Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJICTBOM Iejarora padoThl
3JIEKTPUYECKOT0 TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Omnpenenenue ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MOJ PYKOBOJCTBOM IE€Aarora MOIHOCTH
3JIEKTPUUECKOTO TOKa, BBLIIEJIIEMOM Ha PE3UCTOPE.
Habmronenue 3a ncciiegoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
Omnpenenenue ¢ ONOPoil Ha TEXHOJOTMYECKYIO KapTy 1noj pykoBoacTBoM neaarora KI1J[ narpesarens.
Habmronenue 3a uccieroBaHreM peoOpa30BaHUs SHEPTHH MIPH OABEME Ipy3a ANEKTPOABUTATEIICM.
OOBsICHEHHE TTOCIIE PACCYKIICHHS C TIEJaroroM U COCTaBJICHHUE IUTAHA-KOHCIICKTa YCTPOHCTBA U
TIPUHITUITA AEUCTBUS TOMAIIHUX JIEKTPOHATPEBATEIEHBIX MPHOOPOB.

OOBsICHEHHE MTOCIIE PACCYKICHHUS C TIEIaroroM U COCTaBJICHHE IIaHAa-KOHCIIEKTa MIPHYUH KOPOTKOTO
3aMBbIKaHUA U NIPUHLKIA IEHCTBUSA IJIABKUX NPEAOXPAHUTENEH.

PenieHne THIOBBIX PAacUYETHBIX 3ama4d B 1—2 NMEHCTBUSA C OMOPOW HA aJrOPUTM, MPEIBAPHUTEIILHO
pa3o0paHHBI COBMECTHO C TEIaroroM ¢ UCTOJIb30BaHueM 3akoHa [xoyns—IJleHna.

Ha6ro1eHre BOSHUKHOBEHUS SJIEKTPHUUECKOTO TOKA B JKUAKOCTH.

46




u Mamepuana.

dlposepra npasuna crodicenust HanpsdiceHuti npu
nocne008amenbHoOM coeouHeHuu 08yx
PEe3UCMOPOS.

dlposepra npasuna Ons  cuibl  moka  npu
napanieibHoM COeOUHEHUU Pe3UCOPO8.

.Onpenenenre  pabOTHl  BIEKTPUUECKOTO TOKA,
HAYIIETO Yepe3 PE3UCTOpP.

0. OmnpeneneHre MOITHOCTH JIEKTPUIECKOTO TOKA,
BBIACIIIEMOI Ha PE3UCTOPE.

1. UccnenoBaHre 3aBHCHUMOCTH CHJIBI  TOKa,
HAYLIETO Yepe3 JaMIIOYKY, OT HAMpsHKCHUs Ha
HEM.

2. Onpeodenenue KIIJ] nacpesamens.
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MarauTHbIe
siBjaenus (6 1)

ITocTossHHbIE MaruuThl. B3anmonelicteue
MOCTOSIHHBIX MarHUTOB. Maenummuoe noie.
Maznumnoe none 3emau u e2o snauenue 0
arcusHu Ha 3emae. Onvim Opcmeoda. Maznummoe
noxe anexmpuyecko2o moxa. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmaue
MACHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens HOCMOSIHHO20 MOKA.
Hcnonvzosanue snekmpoosucameneii 6
MEeXHUYEeCKUX YCmpotucmeax u Ha mpaLcnopme.
,Zlemoncmpamm2
1. B3aumopeiicTBre ITOCTOSSHHBIX MAarHUTOB.
2. MognenmupoBanue HEBO3MOYKHOCTU
pa3aeneHus NOII0COB MarHUTA.
3. MopenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmbIT Opcrena.
5. MaraurtHoe 1moJie ToKa. DIeKTPOMAarHuT.
6. /JleficTBHE MarHUTHOTO MOJISI HA IPOBOJIHUK C
TOKOM.
7. OneKTpoaBUraTeIb MOCTOSHHOTO TOKA.
Dponmanvuvie 1adopamophvie padomol u
onvlmbul.

noJiei

.I/ICCHeHOBaHI/Ie MAar"HuTHOT O B3aHMOHeﬁCTBHﬂ
IIOCTOSIHHBIX MAarHUTOB.
.I/I3yqu1/1e MAarHuTHOTO T10JI1 IIOCTOSITHHBIX

MardmToB IIPpH UX 06'[)6I[I/IHeHI/II/I " pas3JaCiICHNU.

JMccnenoBanue nelcTBUS ANEKTPUUECKOTO TOKA HA

MarHUTHYIO CTPEJIKY.

.OHLITLI, JACMOHCTPUPYIOMINE 3aBUCUMOCTb CHJIbI

B3aPIMOHeI>‘ICTBPI${ KaTylmKd ¢ TOKOM U MarHurta
OT CWJIbI TOKA U HAIIPpABJICHUA TOKA B KAaTYIIKEC.

JM3ydueHune peHCTBUST MarHUTHOrO TONS  Ha
IIPOBOJIHHUK C TOKOM.

Koncmpyupoeanue  u  usyuenue  pabomul
INIEKMPOOBUSAMEIIAL.

JM3mepenune KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue moa pyKOBOJICTBOM II€arora MarHUTHOTO B3aNMOZCHCTBHUS MTOCTOSTHHBIX MarHUTOB.
N3yyenne ¢ onopoii Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJCTBOM HEJarora MarHUTHOTO MOJIA
MIOCTOSTHHBIX MarHUTOB NPU UX O0BEANHEHNH U Pa3ACICHHUH.

HaGmonenue 3a npoBeieHHEM OIIBITOB IO BU3YaJIU3aIMH TI0JISl IOCTOSIHHBIX MarHUTOB.

W3yuyenne o pykoBOACTBOM IE/larora sSBICHUS HAMarHMYMBAHUS BEIIECTBA.

HccnenoBaHne COBMECTHO C ITEAAroroM ACHCTBUS MJIEKTPUUECKOTO TOKAa Ha MATHUTHYIO CTPEJIKY.
HaOmonenne 3a mpoBeZEHUEM ONBITOB, AEMOHCTPUPYIONINX 3aBHCUMOCTD CHJIBI B3aHMOJECHCTBHS
KaTyIIKU C TOKOM M MarHuTa OT CHJIBI U HAaNlpaBJICHUsI TOKA B KaTyIIKe.

AHanu3 npHu NOMOIIM MeJarora CUTyalui MPaKTU4YeCKOro MPUMEHEHHUs 3JEeKTPOMAarHuToB (B
OBITOBBIX TEXHUUECKHX YCTPOMCTBAX, MPOMBILIIICHHOCTH, MEANIMHE).

H3ydenue c onopoit Ha TEXHOJIOTHYECKYIO KapTy IO pyKOBOACTBOM IeJjarora AeHCTBHsI MATHUTHOTO
T10JId Ha MPOBOAHUK C TOKOM.

W3zyyenne c onopoii Ha IUAAKTHYECKUI MaTepral ASHCTBHUS JICKTPOABUI ATENS.

Wzmepenue coBmectHO ¢ negarorom KIIJl anekTpoaBuraTeIbHON YCTAaHOBKH.

BazoBble npencTaBieHus O pa3IMuHbIX IPUMEHEHUSX AJIEKTPOIBUIaTENeH (TpaHCIIOPT, OBITOBBIE
yCTpOMCTBa U Ap.).
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DJIeKTPOMArHUT
Hasi HHIYKIUSA
(CR))

Onvimol Dapades. Henenue
anekmpomazhumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwvi NoIYYeHUs.
9NeKmpuyeckoll dHepeuu. IEKTPOCTAHIMM Ha
BO300OHOBIISIEMBIX UCTOYHHUKAX YHEPTHH.

jlemoncmpauuuz
1. UccnenoBanue sIBICHUS DJICKTPOMArHUTHON
UHIYKIHH.

2. OnbiTel Dapagyest.

3. 3aBHCHMOCTD HaNpaBJieHUS] HHIYKIIHOHHOTO
TOKa OT YCJIOBHM €r0 BO3HUKHOBEHHUS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKa.

®Dpoumansusie 1adopamopHsvie padomsl u
onvimol.

1. OmneiTBl 1O HCCINENOBAaHWIO  SBICHUS
3JIEKTPOMAarHUTHON MHIYKIWH: NCCIIE0OBaHNE
W3MEHCHHH  3HAa4YeHWs] W HampaBICHUS
MHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMECTHO C II€AAaroroM OITBITOB ITO UCCICIOBAHHUIO SABJICHUA BHCKTpOMaFHI/ITHOﬁ
WHIOYKOUHW: UCCIICTOBAHNE W3MCHEHHUM 3HAYCHUS U HampasJICHUS NHAYKIIMOHHOTO TOKa

Pe3epBHoe Bpemsi (3 1)

9 KJIACC (102 )

TemaTuueckui
0JIOK, TEMA

OcHoBHOE coaepkanue

OcHOBHbIE BUABI 1€SITEJTbHOCTH YUYAIMXCS
(Ha ypoBHe y4eOHBIX JelicTBUIl)

Pa3znen 8. Mexanuueckue siiaenust (40 u)
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Mexanunueckoe
JBHKEHHE

M CIOCoO0bI ero
onmucanus (10 v)

MexaHuueckoe JBIDKEHUE. MatepuanbHas
touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHHYeCKOTro  JABIDKCHHA.  PaBHOMepHOe
NpsIMOJMHENHOE [BUXeHUe. Hepagnomeprnoe
npamonuHelinoe  Osudwcenue.  CpemHsas  u
MEHOBEHHAs. CcKOpoCHb mena npu
HEePaSHOMEPHOM OBUNCEHUU.

VYckopenue. Pasnoyckopennoe
npAMONUHEUHOe osudiceHue. CBobomHoe

nanerue. Onvimoi I anuies.
Pasnomepnoe Oeudicenue no OKpyds’CHOCHU.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosas  ckopocmu. Llenmpocmpemumensroe
YCKOpeHue.
Jemoncmpavyuu
1. HaGmoieHre MEXaHWUYEeCKOTO JBHIKCHUS
TeJla OTHOCUTEJIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHCHHUE TYTEH U TPACKTOPHUI ABIKCHHUS
OIHOTO M TOTO K€ Tella OTHOCHTEIHLHO
Pa3HBIX TEJ OTCUETA.

3. UsMepeHHEe  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBYKEHHSL.

4. WccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBHIKCHHS.

5. Habnronenne  JBWKEHUS — Tela o
OKPY)KHOCTH.

6. Habmromenne  MeXaHMYECKUX — SBICHHIA,
MIPOUCXO/AIIMX B CUCTEME OTCUETA
«Temexka» 1pu €€ paBHOMEPHOM H

YCKOPDEHHOM  JIBHIKEHUHU
KabuHeTa Qu3nKH.

Dponmanvuvie nadbopamopuvlie padomvt u

onvimol.

1. Konempyupoeanue mpaxma 015 pazeona u
OanbHelue20 PaGHOMEPHO20 — OBUINCEHUSL
WAPUKA UTU MENENHCKU.

2. Onpenenenue cpenHeit CKOPOCTH
CKOJIBXKCHHUA 6pyCKa nIIn JOBUMKCHUS
LIapUKa [10 HAKJIIOHHOW IUIOCKOCTH.

3. OmpeneneHre  YCKOpPSHHs — Tena
PaBHOYCKOPEHHOM JIBHKEHHH TI0

OTHOCHUTCJIBHO

npu

AHaIu3 ¢ MOMOIIBIO MEIArora U 00CYKICHHE Pa3THYHBIX IPUMEPOB MEXaHUICCKOTO JIBHKCHHUS.
OO6cyxaeHne COBMECTHO C TIeIaroroM I'paHHIl IPUMEHIMOCTH MOJAETH «MaTepHANbHAS TOUKAY.
Omnwucanue mociue 00CyKICHUS C ITeAaroroM MEXaHHIECKOTO IBHKCHHUS Pa3IMYHBIMHU CIIOCOOaMHU
(ypaBHeHme, TabnuIa, rpaduk).

AHanu3 1TOJ  PYKOBOICTBOM  I€Jarora
OTHOCUTEILHOCTh MEXAHUYECKOTO JIBU)KEHUSL.
Habmonenne MexaHM4ecKoro IBMKEHHUS TeIa OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

CpaBHeHHE TyTeH U TPACKTOPHIA ABIDKEHISI C OTIOPOIf Ha TEXHOJOTHYECKYIO KapTy MOJ PyKOBOJCTBOM
IIelarora OJTHOrO ¥ TOTO e TeJla OTHOCUTENBHO Pa3HBIX Tel OTCUETA.

AHanmm3 ¢ TOMOMIBIO Iefarora TekcTa ["ammres 00 OTHOCUTENBHOCTH ABWKCHHUST; BHITTOTHEHHE 3aTaHUI
IO TEKCTY (CMBICTIOBOE UTCHUE).

[pocteiimue BeUUCICHAS IO 00pa3Ily CpeqHe CKOPOCTH CKONBXCHUS OpyCKa MITH IBIKCHUS IapHUKa
110 HAKJIOHHOW MJIOCKOCTH.

AHanu3 1 00CyXJIeHHE C OMOPOi Ha TEXHOJIOTUYECKYIO KapTy O]l PYKOBOACTBOM IeJarora criocooon
PUOIMKEHHOTO ONPE/IENICHNs] MTHOBEHHON CKOPOCTH.

OmnpenesneHune Mocie pacCykKISHHS C TIEJaroroM 1o CXeMe CKOPOCTH PaBHOMEPHOTO JBIDKEHIS (IIaprKa
B )KUJAKOCTH, MOJICIIH AJIEKTPHUECKOTO aBTOMOOWIIS | T. 11.).

OmnpeneneHre COBMECTHO C IEAAroroM IyTH, NMPOWAEHHOTO 3a JAHHBIM MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 110 rpadMKy 3aBUCMOCTH ITYyTH PABHOMEPHOT'O JIBIKEHHUS OT BPEMEHHU.
HauanpHble npeacTaBieHMe O NPUHLUNAX JCUCTBHA NPUOOPOB, H3MEPSIIOLIUX
(ciuoMeTpoB).

[IpocTeiimue BBEIYUCICHUS 1O 00pa3ly IIyTH W CKOPOCTH IPH PAaBHOYCKOPECHHOM IIPSMOJIMHEHHOM
JBUKEHUH TENa.

OmnpeneneHre COBMECTHO C MIENArOTOM MPOMICHHOTO MyTH B YCKOPEHHsSI ABIKEHHS Tela Mo TpaguKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOIMHEUHOTO IBHXKEHUS TeJla OT BPEMEHH.
Omnpenenenue ¢ MOMOIIBIO NIEAArora yCKOPEHMs! Tea Mpyu paBHOYCKOPEHHOM JBHKEHHUH 110 HAKJIIOHHON
IJIOCKOCTH.

W3MepeHne mo cxeme Iociie pacCyXAEHHUs C MeAaroroM Iepruojia M 4YacTOTHl OOpalleHus Tena 1o
OKPY>KHOCTH.

OmnpeneneHne HaxXOXKACHUS IOJ] PyKOBOJACTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABIDKEHHS Tena
IO OKPY>KHOCTH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AEWCTBHS C OMOPOW Ha aJrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C IIEJaroroM Ha OIpEJeNICHHEe KHHEMAaTHYECKHX XapaKTePHCTUK
MEXaHUYECKOT0 ABM)KEHUS Pa3IMYHBIX BUIOB.

PacrioznaBanue n npuOIMKEHHOE OMKMCAHKUE IO 00Pa3Iy MOCie 00CYKAEHUS C ME1aroroM pasIHYHbIX
BHJIOB MEXaHHUYECKOTO JBIDKCHUS B MPHPOJIC M TEXHUKE (Ha IMpuUMepax CBOOOIHO MAJAONINX Tel,
JIBIDKEHUS JKUBOTHBIX, HEOSCHBIX TEJl, TPAHCIIOPTHBIX CPEACTB U IIp.).

KNU3HCHHBIX cmyaunﬁ, B KOTOPBIX  NPOSABIIICTCA

CKOPOCTh
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HAKJIOHHOM IUIOCKOCTH.

4. UccnenoBaHue 3aBHCUMOCTH MYTH  OT
BPEMEHHU MPU PABHOYCKOPEHHOM JBHKCHUH
0e3 HadaIbHOM CKOPOCTH.

5. Ilposepka 2unomesol: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYANbHOU CKOPOCTU NYMU OMHOCAMCI KAK
psio HeuémHuix yucern, mo
coomeemcmayroujue NPOMENCYMKU
8pemMenu 0OUHAKOBYI.

B3aumoaeiictBue
Ted (20 v)

IlepBriii 3akoH Helorona. Brtopoil 3akoH
Hetotona. Tperuit 3akoH HeroTtoHa. [lpunyun
Cynepnosuyuu cuil.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKONIbIICEHUS, CULA MPEHUs. NOKOS,
opyaue 8udbl mpeHus.

Cuma TsKecTH M 3aKOH  BCEMHPHOTO
TATOTCHUSA. YCKOpPEHHE CBOOOIHOTO MajCHUS.
Jleuscenue nnawem eoxpye Coanya (MC).
Ilepsas xocmuueckasn cxopocms. Hesecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalbHOM
Abcomromuo  meépdoe  meno.  Paenosecue
meépoozo  mena ¢  3AKPEnNéHHOU  OCbIo
epaujenusi. MOMEHT cuiibl. []enmp mascecmu.

Jemoncmpavyuu

1. 3aBUCHUMOCTH YCKOPEHHS TeNla OT MACCHI

TeJla U JEHCTBYIOLIEH HAa HETO CHUJIBI.

2. HaGmonenne paBeHCTBa CHII

B3aMMOJICHCTBUH TEIl.
3. M3meHeHue Beca Tena Mp1u YCKOPEHHOM
JBIDKEHUU.
®poHTAIbHBIE IA00PaTOPHbIE PA0OTHI U
ONBITHI.

TOYKH.

pH

1. NccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS

CKOJIbXKCHHUA oT CHJIBI HOpPMaJIbHOT'O
JIaBIICHHUS.
2. Onpenenenne  kodhdHUIMEHTAa  TPEHHS
CKOJIB)KCHHSL.

Habmronenne u oOcyKIeHHE COBMECTHO C IIEaroroM OITBITOB C JBIDKCHHEM Tela IMPU YMEHBIICHUH
BJIMSIHUS APYTUX Te€J, IPENATCTBYIOUIUX JIBHKEHHUIO.

AHanmu3 10 cxeMe IIOCie PacCyXJAEHHs C IMeJaroroM Tekcra [amunes ¢ onuMcaHHEM MBICICHHOTO
SKCIEPUMEHTa, OOOCHOBHIBAIOIIETO 3aKOH HHEPIMH; BEITIOIHEHHUE 3aJaHUIl 1O TEKCTY (CMBICIOBOE
YTCHUE).

OO6cyxaeHne o pyKOBOACTBOM TIeJarora BO3MOKHOCTH BBITTOJTHEHHUS 3aKOHA HHEPIIUU B Pa3INIHBIX
CUCTEMAaX OTCUETA.

Habmrogenne u oOCyXIEHHE COBMECTHO C IENAroroM MEXaHWYECKHX SBJICHUH, MPOMCXOIAIINX B
cucreMe orcuéra «Terexka» npu e€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIBHO KaOuHeTa
¢bu3uKw.

JeificTBUs ¢ BEKTOpaMU CUJI: BHIINIOJIHEHUE 3aJJaHUI 110 CJIOKEHUIO U BBIUUTAHUIO BEKTOPOB.
HabmrogeHne 3a TpoBeIEHHEM OMBITOB, ICMOHCTPHUPYIONIMX 3aBUCHUMOCTh YCKOPEHHS Tela OT
IIPUJIOKEHHOM K HEMY CHJIbl U MAacChl TEJIa.

AHanu3 1 00bSICHEHHE C ONIOPOil HA TEXHOJIOTHYECKYIO KapTy M0/ PYKOBOJICTBOM II€arora siBJIeHuil ¢
UCII0JIb30BaHUEM BTOPOro 3akoHa HeroToHa.

Pemienne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPO HAa aNTOpPHUTM, MpEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MENaroroM C KCIOJb30BaHMEM BTOpOro 3akoHa HpioToHa M mpaBuiia
CJIOKEHMSI CHJL.

Omnpenenenre COBMECTHO C IIe1aroroM >KECTKOCTH NPY>KUHBI.

Ananu3 cuTyanuil ¢ onopoil Ha TEXHOJOTMYECKYIO0 KapTy MOJA PYyKOBOACTBOM II€arora, B KOTOPBIX
HaOmoaoTest ynpyrue nedopmanuu, 1 uX 00bsICHEHHE C UCTIONb30BAaHUEM 3aKoHa ['yka.

Pewenne TUNoOBBIX pacu€THBIX 3a7ady B 1—2 aeicTBUs ¢ OMOpOH Ha alrOpUTM, NPEJBAPUTEIHLHO
pa300paHHBIIl COBMECTHO C IEIaroroM ¢ MCI0Ib30BaHueM 3aKkoHa [ yka.

HccnenoBanue npy NOMOIIY NEAArora 3aBUCUMOCTHU CHUJIBI TPEHHS CKOJIbXKEHUS OT CHIIbl HOPMAIIbHOTO
nasneHus. CoBMecTHOE 00CYXK/ICHHUE PE3yIbTaTOB UCCIIEIOBAHMS.

OmnpexerneHne Mo KOHTPOJIEM IIEarora ¢ Oropoi Ha KOHCTIEKT KO3 GHUIMEHTA TPEHHUS CKOIBKEHUS.
H3mepeHue ¢ IOMOILIBIO IEAArora CUIIbl TPEHUS MOKOSL.

PerieHne THUIOBBIX Pacu€THBIX 3amad B 1—2 MeicTBUSA C OMOPOH Ha ajarOpUTM, HPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO C TIEIarOrOM C MCIIOJIB30BAHUEM (hOPMYIIBI U CHITBI TPEHHUS CKOJTBKEHHS.
AHanu3 1o cXeMe IOCIE PACCYKIEHUS NeAarora O ABM)KEHUHU TENl TOJIBKO IOA JEHCTBUEM CHIIbL
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3. OmnpeneneHue KECTKOCTH TPYKHHBL

TSKECTH — CBOOOHOTO MaJIeHusl.
OO0BsicHeHNE TIOJ PYKOBOJICTBOM II€/Iarora He3aBUCHMOCTH YCKOPEHUS CBOOOTHOTO MaleHHs OT MacCHI
TeNna.

Or11eHKa COBMECTHO C TIeJaroroM BEJTHYHNHBI CHITBI TATOTEHUS, IeHCTBYIOMIEH MEXK Ty IBYMsI TeTIaMH (151
Pa3HBIX Macc).

AHanmu3 C OmMOpoil Ha OUNAKTHYECKWH MaTephall IBWMKCHHS HEOCCHBIX TN TOJ NEHCTBUEM CHIIBI
TATOTCHUS (C UCIIOJIF30BAaHHEM JOMOTHUTEIILHBIX HICTOYHUKOB HH(DOPMAITHH).

Pemienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AelcTBUA C OMOPOM Ha alrOpUTM, MPEABAPUTENHHO
Ppa300paHHBIN COBMECTHO C IEaroroM C UCIOJIb30BaHHUEM 3aKOHA BCEMHUPHOTO TSATOTCHUS U (POPMYJIBI
JUTSL pacuéTra CUIIbI TSXKECTH.

Habmronenune n 00cyxeHHE C TOMOIIBIO TIeJarora ONBITOB [0 N3MEHEHUIO Beca Tella IMPH YCKOPSHHOM
JBUOKEHUMU.

AHanu3 ¢ MOMOIIBIO MeJ]arora ycIoBUi BOZHUKHOBEHUS HEBECOMOCTH U MEPETPy3KH.

Pemienne TUMOBBIX pacy€THBIX 3a7a4 B 1—2 AeWcCTBHs ¢ OMOPOM Ha aJTOPUTM, NPEABAPUTEIHLHO
Ppa300paHHBI COBMECTHO C TIEIaroroM Ha ONpeCICHUE Beca Telia B Pa3INYHbIX YCIOBUSIX.

AHanu3 ¢ Onopod Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOACTBOM IE€Aarora cui, JEHCTBYIOIIUX HA
TeNo, MOKOSIIeecs! Ha OTope.

Omnpenenenne ¢ TOMOIIBIO MeJarora MeHTpa TSHKECTH Pa3InYHbIX Tel.
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3aKoHBI
COXpaHeHus
(10 v)

Umnynec  Tena.  Usmenenue  umnynvca.
Hmnynve cunvl. 3aKOH COXPAHCHHS HMITYIIbCA.
PeaktuBHOe aBmwxkenue (MC).

Mexanmdeckas pabota ¥ MomIHOCTE. Pabora
CUJI TSDKeCTH, ynpyeocmu, mpenus. Ce:a3v
oHepeuu u pabomol. lloTeHIMANbHAsS SHEPTUSL
TeNa, TOAHSATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanvnas snepeus coxcamou npysHCUHBbL.
Kunernueckas 3HEprusl. Teopema o
KUHemu4eckoli 9Hepeuu. 3aKOH COXpPaHEHUS
MEXaHNYECKON SHEPTUH.

Jemoncmpavyuu
1. Tlepenaua ummysbca Ipu B3aMMOJCHCTBHU

TeIL.

2. TIpeoOpazoBaHus
B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHE MMITyJIbca IPH HEYIPYTOM
B3aHMOJICHCTBHH.

4. CoxpaHEHHUE UMITyJIbca IIPH a0COIIOTHO
YIPYrOM B3aUMO/ICHCTBUH.

5. HalnroneHue peakTUBHOTO JBIKEHHS.

6. CoxpaHeHHe MEXaHUUYECKOI YHEPTrUH IPH
CBOOOTHOM TTaJICHUH.

7. CoxpaHeHHEe MEXaHUYECKOH SHEPTHH IpU
JIBIDKCHUH Tella MO/ JISUCTBUEM MIPY>KUHBIL.
®Dpoumansusie 1adopamopHsvie padomsl u

onvimol.

1. Ompenenenue paOOTBHI CHIBI TPEHHUS IIpU
paBHOMEPHOM  JIBW)KEHMH  Tejda MO
TOPU30HTAJIBHOW TTOBEPXHOCTH.

2. Ompenenenne pabOThI CHIIBI YIIPYTOCTH TPH
noaséMe  rpy3a € HCIOJIb30BaHUEM
HETIO/IBMXKHOTO U TIOJIBUXKHOTO OJIOKOB.

3. U3ydeHue 3aKkOHA COXpPAaHEHUS SHEPIHH.

SHEPTHU TpH

Habmonenue u 00cykieHHe ¢ MOMOIIBIO I1e/1arora ObITOB, AEMOHCTPUPYIOIUX Nepefady UMITyJbca
IIPU B3aMMOEHCTBUHU TEJ, 3aKOH COXPAHEHHs HMITyJbca NPH a0CONIOTHO YNPYTOM WM HEYNPYTroM
B3aMMOJICHCTBHH TEIl.

Habmonenne neMOHCTpanyy TE€Aarora CUTyaruidi B OKPYXKAIOIIEH JKU3HH C MCIOJIb30BaHUEM 3aKOHA
COXpPaHEHHUs UMITYJIbCA.

Pacno3HaBanne c oOmopoil Ha TEXHOJOTMYECKYIO KapTy HOJ PYKOBOJACTBOM IEAarora sBICHUS
PEaKTUBHOTO ABMXXEHUs B ipupoje U TexHuke (MC — Ouosnorus).

IIpuMeHeHHEe COBMECTHO C MEAAaroroM 3aKOHa COXPAaHEHMsA HMITyJIbca I pacuéTa pe3ysbTaToB
B3aMMOJIEHCTBUA Tel (Ha IpuUMepax HEYNpyroro B3aMMOJAEHCTBHSA, YIPYroro LEHTPAIbHOIO
B3aMMO-JIEHCTBUS IBYX OJJUHAKOBBIX T€J, OJJHO U3 KOTOPBIX HEMO-BIIKHO).

Pemenne TUMOBBIX PAacdETHBIX 3ajad B 2—3 HEHCTBUS C OMOPOM Ha AITOPHUTM, HPEIBAPUTEIBHO
pa300paHHBIIl COBMECTHO C MEIaroroM ¢ UCIIOIb30BaHNEM 3aKOHA COXPAaHECHHUS NMITYJIbCA.
OmnpeneneHue ¢ OMOPOi Ha TUIAKTHYECKUIT MaTepHuan paboThl CHIIBI YIIPYTOCTH NPH MOABEME Tpy3a
C HCTIOJIb30BAHMEM HEMOABIKHOTO U MOJBIKHOTO OJIOKOB.

W3MepeHne COBMECTHO € MEAArOrOM MOITHOCTH.

W3mepenue ¢ moMoIIbIo Iearora noTeHIUaIbHON SHEPTHH YIPYTo Ae(hOPMUPOBAHHOM NPYKHUHBI.
W3MepeHne coBMECTHO C MearoroM KHHEeTUYeCKO SHEprHH Tella 10 JUTMHE TOPMO3HOTO My TH.
HabmnroneHue 3a SKkCIiepUMEHTaNbHBIM CPaBHEHHEM W3MEHEHHUS OTCHIUAIBHOW U KHHETHYECKOH
SHEpPruil Teja INpU ABUKCHUHU 110 HAKIIOHHOM IIOCKOCTH.

HabnroneHue 3a 3KCIIepUMEHTAIBHON MIPOBEPKOM 3aKOHA COXPAHEHHUs MEXaHHMYECKOW 3HEPrHH NpHU
CBOOOHOM ITaJICHUN.

[IpyuMeHeHHe Ha HavaabHOM YPOBHE, C ONOPOW Ha JUAAKTUYECKUN MaTepHal 3aKOHa COXPAaHEHUs
MEXaHU4ECKOH IHEpPTuu I7Isl pacuéTa NOTEHIMAIBHON U KHHETUIECKOM SHEpruil Tena.

Pemenre THHOBBIX pacdy€THBIX 3a1ad B 1—2 neHCTBUS ¢ OMOPOH HAa aluropuTM, MPEABAPUTEIHHO
Ppa3o0paHHBII COBMECTHO C MEJArOrOM C HCIIOJIb30BAHMEM 3aKOHA COXPAHEHHST MEXaHNUECKON SHEPTUHL.

Pa3znen 9. Mexanuueckue kose6anusi 1 BoiHbI (15 9)
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Mexanunueckne
KoJeoanus (7 1)

KoneGarensnoe  nBwkenne.  OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHWH: MepHoll, 4acToTa,
aMIUIUTyAa. Mamemamuyeckuil U NPYHCUHHBIU

masmuuxy.  Ilpeepawenue  omepeuu  npu
KonebamenbHOM OBUINCEHUL.
3aryxatommue KonebaHWSI. BwIHYXIeHHBIE
konebanus. PezoHanc.
jlemoncmpauuuz
1. Habmonenne  konebaHuii  Ted MO
JNEHCTBHEM  CHJIBI  TSOKECTH W CHJIBI
YIPYTOCTH.

2. Habmonenne xonebaHuii Tpy3a HA HUTH U
Ha MPYKUHE.

3. HabmoneHne BBIHYKACHHBIX KOJcOaHUNA U
pe3oHaHca.

Dponmansuvle 1abopamopHvie padomel u

onvimol.

1. Ompeziesienne  4acTtoThl W IEpUOJA
KOJIeOAHUM MaTeEMAaTHYECKOr0 MasTHHKA.

2. Ompenenenne  4YacTOTBl W HEpHOAA
KoNleOaHUi TPYNKUHHOTO MasTHUKA (WK
ANIEKTPOHHAS IEMOHCTPAIIHS).

3. UccrnenoBanre  3aBHCHMOCTH  IIEpHOJIA
KoJIeOaHUi TOABEHICHHOTO K HATH IPy3a OT
JUIMHBI HATH.

4. VccnenoBanue  3aBHCUMOCTH  IIEpHOJA
KOJIeOaHUN TMPYKHUHHOTO MAasTHHKA OT

Macchl rpysa (wium JIIEKTPOHHAS
JICMOHCTPAIIUS ).
5. IpoBepka HE3aBUCHUMOCTH nepuoja

KoJieOaHui rpysa, NOABCHICHHOTO K HUTH,
OT MAcCCHI I'py3a.
6. OHI)ITI)I, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDH

nepuoja KosebaHuit MIPYKUHHOTO
MasATHHUKAa OT MacCChl Ipys3a U KECTKOCTH
MPY>KUHBI.

7. 3amepenne YCKOPEHHUS CBOOOTHOTO
IIaACHUA (I/IJ'[I/I OJICKTPOHHAasA
JIEMOHCTpAIIHS).

Habmonenue xonebaHuil mox JeicTBHEM CHII TSDKECTH M YIPYTOCTH W OOHapyKeHHE IIPH ITOMOIIH
Trejarora NoJ00HBIX KojieOaHUil B OKPYIKAIOIIEM MUpE.

AHanu3 COBMECTHO ¢ IeJJaroroM kojae0aHui rpy3a Ha HUTU U Ha nIpyxuHe. OnpeaeneHye o alroputMy
JaCTOTHI KOJIEOaHMH MaTeEMaTHIECKOTO U MPYKUHHOTO MasTHAKOB.

HabGmonenune u 00bsicHeHNE C TIOMOIIBIO MleJjarora siBJICHNs] pe30HaHCa.

HccrenoBanme ¢ omopod Ha airOPUTM, NpPEABAPUTEIBHO pPa30OpaHHBIA COBMECTHO C II€AAarorom,
3aBUCHMOCTH IIEPHO/Ia KOJIeOaHHH MOABEIIEHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.

IIpoBepka c onopoit Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM I€1arora He3aBUCUMOCTH TIepHoa
KoJieOaHHH rpy3a, TT0ABEIICHHOTO K JICHTE, OT MacChl rpy3a.

Habmonenue u 00cyxIeHne 04 PYKOBOACTBOM ITI€Jarora OmbITOB, AEMOHCTPHPYIOIIUX 3aBUCHMOCTD
reprosa KojaeOaHuil Npy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKHHBL.

[IpuMeHeHHe C TOMOIIIBIO [Te1arora MaTeMaTHUECKOTO U MPYKUHHOTO MasTHUKOB B Ka4eCTBE MoeIen
JUIS OITMCAaHUA KOJIeOaHUH B OKpY’KaIOIIeM MHpeE.

Pemienne TUMOBBIX pacu€THBIX 3a1ad B |—2 AeWcTBHA C OMOpPOM HAa alNTOpPHUTM, MpeABaAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEaroroM, CBSI3aHHbBIX C BBIYMCICHHEM WIIM OLIEHKON 4acTOTHI (Iiepruoaa)
KoeOaHmi
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MexaHuuyeckue
BOJIHBI. 3BYK
84)

Mexanuueckue BOJIHBL. CaoiicTBa
MEeXaHUIECKUX BOJIH. Ilpodonvhule u
nonepeutvie 80IHbL. [{IUHA BOIHbL U CKOPOCHb €6
pacnpocmpanenus. Mexanuueckue 80aHbI 8
meépoom meie, celicmuueckue onnvl (MC).

3ByK. [pomkocmb 38yKa u 8blcoma MOHA.
Ompaoicenue 368yxa. Unghpaseyk u yiompaseyx.

Jemoncmpavyuu

1. PacmpoctpaneHue
TIOTIEPEYHBIX BOJH.

2. HaOmoneHune 3aBUCHMOCTH BBICOTHI 3BYKa
OT 9aCTOTHL

3. AKycCTHueCKHUil pe30HaHC.

IIPOAOJIBHBIX u

OOHapy»KeHHe U aHaJIM3 C TIOMOILIO IIe/1arora BOJHOBBIX SBICHUH B OKPYIKalOLIEM MHUpE.
HaOmoieHne COBMECTHO C II€aroroM pacHpOCTpaHEHHs MpPOJOJBHBIX M IOIEPEeYHbIX BOJH (Ha
MOJIeNIN) ¥ OOHapYKEHNE aHAJIOTMYHBIX BUIOB BOJIH B IPUPO/IE (3BYK, BOASHBIC BOJIHBI).

Brruncienue B 1—2 neiicTBUSI ¢ ONOPOi Ha aJlrOPUTM, NPEABAPUTEIHHO Pa300paHHbI COBMECTHO C
NIeJaroroM JUTHHBI BOJIHBI U CKOPOCTH PAcIIpOCTPaHSHHUS 3ByKOBBIX BOJIH.

HaOnroneHne 3a SKCHEPHMEHTAIBHBIM OIPENSNICHHEM TPaHMI] YacTOTHI CIBIIIUMBIX 3BYKOBBIX
KOJICOaHMH.

HabnroieHue 3aBHCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCJIE C UCIIONB30BAHUEM MYy3bIKaJIbHBIX
HHCTPYMEHTOB).

HabGnronenue n 00bsiCHEHHE C TIOMOLIBIO IIEAarora sBJIeHHs aKyCTHYECKOTO pe30-HaHca.

YTeHne COBMECTHO C neaaroroM OpuUruHajJbHOI'0 TEKCTa, HOCBHIlIéHHOFO HCIIOJIb30BAHUIO 3BYKa (I/IJ'II/I
yJIbTpa3ByKa) B TEXHUKE (9XOJIOKAIMSI, yITPA3BYK B MEAUIIUHE U JIP.); BHIIOJHEHUE 3a/JAHUH 110 TEKCTY
(cMBICTIOBOE YTEHUE)

Paznen 10. Daekrpo

MATrHUTHOC I10JI€ U 3JIEKTPOMATIHUTHBLIC BOJTHbI (8 ‘{)

DJIEKTPOMATHUT
HOe ToJie

H 3JIEKTPOMAarHH
THBIE BOJIHBI

8w

DNIEeKTPOMarHUTHOE ToJie.
DNeKTpOMarHUTHEIE BOJIHBI. Ceoticmea
INEKMPOMASHUMHBIX 60JIH. Ulxana
INEKMPOMACHUMHBIX  60aH.  Hcnonvsosanue

INIEKMPOMACHUMHBIX 60JIH 0J151 COMOBOIL C8A3U.

DeKTpoMarHuTHas mpupoja CBETA.
CkopocTb cBeTa. BoHOBBIE CBOMCTBA CBETA.
2
Hemoncmpayuu

1. CgoiicTBa 37I€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Dponmanvuvie 1ad60pamophvie padomol u
onvimol.
1. 3yyenne CBOWCTB  AJIEKTPOMArHUTHBIX
BOJIH C TIOMOIIIBIO MOOMIJIBHOTO Tesle(hoHa.

IMocTpoeHre MPOCTBIX PACCYKICHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAKCHHM, 0OOCHOBBIBAIOIIMX
B3aMOCBA3b JJICKTPUICCKOTO U MArHuTHOI'O MOJICH.

HabnroneHue 3a sKCriepUMEHTalIbHBIM U3yUYe€HHEM CBOWCTB 3JEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
MTOMOIIIBI0 MOOHIIBHOTO Tee(OHa).

AHajM3 ¢ MOMOIIIBIO [TEIArora PEHTIEHOBCKUX CHUMKOB Y€JIOBEYECKOTO OPraHnu3Ma.

AHaﬂI/I3 COBMECTHO C MeJaroroM T€KCTOB, OIMUCBIBAIOMINUX ITPOABICHUA JICKTPOMArHUTHOT'O U3JTYUYCHUA
B TIPUPO/IE: JKUBBIE OPTaHU3MBI, H3ITyIeHHsT HEOECHBIX TeJ (CMBICIIOBOE UTEHHE).

Pacro3HaBaHue M aHAIU3 PasIMYHBIX TPUMEHEHUH 3JIEKTPOMATHUTHBIX BOJIH B TEXHHKE C OMOPOM Ha
TEXHOJIOTHUYECKYIO KapTy IOl PYKOBOJCTBOM II€arora.

Pemenre THIOBBIX Pacu€THBIX 3a/ad B 1—2 JEHCTBHS C OMOPOM Ha alrOpUTM, IMpPEIBAPHTEIHHO
Pa3oOpaHHBI COBMECTHO C TIEArOTOM C UCIIOIb30BaHHEM (POPMYJT Ut CKOPOCTH DIIEKTPOMATHUTHBIX
BOJIH, JUTMHBI BOJIHBI U 9aCTOTHI CBETA.

Pa3znen 11. CBeroBble siBieHus (15 v)
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3aKoHBI
pacnpocTpaHeHn
11 cBeTa (6 4)

JlyueBast monens cBera. Mcrounmkm cBera.
IIpsivonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynsr. OTpakeHHE CBETA.
ITnockoe sepkano. 3akon ompadicenus ceema.
IIpenomnenue cBeTa. 3aKOH NPETOMIICHUS
cseta. [lonHoe 6nympenHee ompasicenue ceema.
Hcnonvzoeanue nonnozo enympenHezo
Ompadicenus 8 ONMUUECKUX C8eMOBOOAX.

ﬂemomcmpauuu2

1. IlpsiMmonuHeliHOE pacpoCTpaHEHHE CBETA.

2. OTpaxkeHHe CBeTa.

3. [Nomyuenne m300pakeHUI B IDIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IpenomneHue cBera.

5. OnTHyeckuil CBETOBO.

Dponmanvuvie 1a60pamophvie padomol u

onvimol.

1. UccnenoBanue 3aBHCUMOCTH yria
OTP@XEHUsI CBETOBOI'O Jy4a OT yIya
aJIeHHUs.

2. M3yyenue XapakTEPUCTHK HW300paKeHUS
IIpeaMeTa B MIIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
NIPEJIOMJIEHUsI CBETOBOTO Jyda OT YyIJa
TIaJICHNs] Ha TPAHULE «BO3YyX—CTEKIIO».

HabnroneHue OMBITOB, JEMOHCTPUPYIONIMX SBJICHUC MPSIMOJMHEHHOTO pACIpPOCTPAHCHHS CBETa
(BO3HHUKHOBEHNE TEHH U MOJyTEHH), M X HHTEPIIPETAIHS C UCIIOIb30BaHNUEM MTOHSATHS CBETOBOTO Jy4a.
OOBsicHEeHHE M MOJAETHPOBAHUE TIOCIIE PACCYNKACHHUS C IEJaroroM Mo CXeMe COIHEYHOTO M JIYHHOTO
3aTMCHUH.

HccrenoBanne ¢ Ommopoii Ha TEXHOJIOTHIECKYIO KapTy MOJ pyKOBOJICTBOM II€/1arora 3aBUCUMOCTH yTia
OTpaXeHHs CBETOBOTO JIy4ya OT yTJja MajeHusl.

H3ydenue ¢ mOMOIIBIO MeIarora CBONCTB H300paKEeHUS B ITIOCKOM 3epKaJie.

Habmronenne u 00bsCHEHNE COBMECTHO C IIEIaTr0TOM OITBITOB MO TTOTYYEHHIO H300paskeHHH B BOTHYTOM
U BBIYKJIOM 3epKayiaXx. HaOimroieHre u 00bsICHEHUE TIOCIIE PACCYKICHUS C IEAAroroM Mo CXEME OIBITOB
10 MPEIOMJICHUIO CBETA Ha TPaHMIIE PA3IUUHBIX CPEJl, B TOM UYHKCIIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpaKEHHEM.

HccnenoBanue moja pPyKOBOJCTBOM II€arora 3aBUCHUMOCTH yTiia MPeJOMIIEHHS OT yria NaJeHUS
CBETOBOTI'O JIyda Ha IPaHUIIE «BO3LyX—CTEKIION.

Pacno3naBaHue ¢ MOMOIIBIO IeAarora SBJICHUN OTpakKeHHS U MPEJIOMIICHHS CBETa B IOBCETHEBHOM
JKHU3HU. AHaJ'II/I3 u 061))ICHCHI/IC COBMECTHO C nneaaroromM siBJICHUS ONITUYCCKOT'O MHpanca.

Pemenne THIOBBIX pacdETHHIX 3afad B 1—2 AEWCTBUS C OMOPOIl Ha alTOPHUTM, MpPEABAPUTEIHHO
Ppa300paHHBI COBMECTHO C IIEIArOrOM C MCIIOJIh30BAHUEM 3aKOHOB OTPaXKCHHUS U MIPEIOMIICHHUS CBETa.

JIun3bl
U ONITHYeCKHE
npu6opsl (6 1)

Jlunza. Xon nydeir B nmH3e. Onmuueckas

cucmema @omoannapama, Mukpockona u
meneckona (MC). [naz3 kaxk onmuueckas
cucmema. bauzopykocms u danbHozoprocms.
jlemmwcmpamm2

1. Xon imyueii B cobupatoreit mH3e.

2. Xop ny4eit B paccenBarolleil JInH3e.

3. [Tonmy4enue n300paKeHUH C TOMOIIBIO
JIVH3.

4. IpuHIMn JICUCTBUS
MHKPOCKOIIA U TEJIECKOTIA.

5. Mogens riasa.

®dponmansuvie nabopamopnvie pabomost u

¢oroarnmapara,

[Tony4enue o1 KOHTPOJIEM TieAarora H300paKeHUH ¢ MOMOIIBI0 COOMPAIOIIEH 1 PacCeUBAOIIEH JIMH3.
OmnpeeneHue ¢ ONopoii Ha aJIrOPUTM Pa3pabOTaHHOIO COBMECTHO C MeIaroroM (hOKyCHOT0 pacCTOSIHUS
Y ONITUYECKON CHJIBI COOUPAIOIIEH JIMH3HI.

AHaJM3 COBMECTHO C [1€/1aroroM yCTpOMCTBA M MIPUHIIKIA ISHCTBHS HEKOTOPBIX ONTHYECKHUX IIPHOOPOB:
¢oroanmnapara, MUKpockomna, Texeckona (MC — Ouoorusi, acTpoOHOMH).

AHanu3 ¢ ONopoil Ha TEXHOJIOTUYECKYIO KapTy IO/l PyKOBOJCTBOM IeJjarora siBJieHUH OJM30pyKOCTH U
JaJIbHO30PKOCTH, NpUHIKIA AeicTBUS 04koB (MC — Guosorus).
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onvimel.
1. ITomyuenne wu300paKeHUH C TIOMOIIBIO
coOuparomIet JINH3HL.
2. Ompenenenre (QOKYCHOTO PACCTOSHHS U
ONTHYECKOM CHIIBI COOMPATOIEH JIMH3BI (MK
JJIEKTPOHHAS JIEMOHCTPALIHS).

Pa3no:xxenne
0eJIoro cBeTa
B criektp (3 4)

Pasnooicenue  6enoco  ceema 6 cnexkmp.
Onvimur Hviomona. Cnooicenue cnekmpansHuix
yeemos. [ucnepcus ceema.

/Iemomcmpauuu2

1. PaznoxeHnue 6ei0ro CBETa B CIIEKTP.

2. ITomydenue 6em0ro cBeTa MpH CI0KESHUH

CBETa pa3HbIX IBECTOB.

Dponmanshsle nabopamopHvie padonvl u
onvimul.

1. OnbITEl MO pa3iokXeHHIo Oenoro ceera B

CIIEKTD.
2. OMBITHL 110 BOCIIpUATHIO LIBETAa MMPCIAMCTOB
IpH WX HaOIOJCHUH dYepe3 I[BETOBBIC

(UITBTPHL

HabnroieHue COBMECTHO € IIEIar0roM I10 pa3iIoKeHUIo 0eJI0ro CBeTa B CIEKTD.

Habmonenue n o0bscHeHne Ha 6a30BOM ypOBHE MO/ PyKOBOJCTBOM II€Jarora OIbITOB MO HOIYyYEHUIO
0eJIoro cBeTa IPH CJIOKEHUU CBETa PA3HBIX LIBETOB.

[TpoBeneHue 1 0OBACHEHNE IO PYKOBOJCTBOM IIEarora ONbITOB [0 BOCIIPUATHIO [IBETa IPESIMETOB
TIpH UX HAOJIIOICHUH Yepe3 IIBETOBBIC (PIITBTPHI (IIBETHBIC OUKH).

Pa3znen 12. KpantoBbie siBiaenus (17 1)

Hcnyckanue

U NOIJIoLIeHHE
CcBeTa aTOMOM
@

Onwvimwi Pezepghopoa v nimanetrapHasi MOJeb
aroma. Mopnens atoma bopa. Hcnyckanue u
noznowenue  cgema  amomom.  Keanmul.
Jlunetivamoie cnekmpeoi.

OOcy>kieHne ¢ IOMOIIBIO ITeIarora ey onbIToB Pesepdopaa o nccinepoBaHuIo aTOMOB, BBIABIJKEHHUE
TUIIOTE3 O BO3MOJXKHBIX PE3yJIbTAaTax OIBITOB B 3aBUCHUMOCTH OT IPEANOJIAraéMoro CTpO€HUs aTOMOB,
(bopMynHpoBaHKE BHIBOJOB U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne ¢ OmMmopod Ha TEXHOJOTMYECKYI0 KapTy II0J] PyKOBOJCTBOM II€Aarora MpOTHBOPEUYHH
IUTAHETapHOI MOJETH aToMa M OCHOBAaHHUM I THITOTE3bI bopa o cTanmoHapHBIX opOUTax JIEKTPOHOB.
Habnrogenne coOBMECTHO C MEAAaroroM CIUIONIHBIX M JMHEHYATBIX CHEKTPOB M3IIyYCHHS Pa3THIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH HAa AMJAKTHYECKUH MaTepHall TMHEHIAThIX CIIEKTPOB U3TyICHUSI.

CtpoeHue
aTOMHOIO siipa
(64)

PamnoaktuBHOCTE. Anbgha-, bema- u eamma-
UsNyHeHus. CrpoeHre  aTOMHOTO  spa.
Hyxknounas mooenv amomnozo sopa. Mzomono.
Paouoaxmuenvie npespaujenus. Ilepuoo
noaypacnada amomHwix sioep.

Jemoncmpayuu

1. CekTpsl H3TYYCHUS U MTOTIIOMCHUSL.

OOcyxaeHne COBMECTHO C IIE€JAr0rOM BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOSHHUS SI/Ipa.

OmnpeneneHne Mo cXxeMe ¢ MCHONb30BAHUEM METOAMYECKOT0 MaTepHana 1oJl pyKOBOACTBOM II€larora
cocTaBa AJep MO 3aJaHHBIM MACCOBBIM U 3apsOBBIM YHCIAM U MO TMOJIOKEHHUIO B MEPUOJUUECKON
cucreme 3eMeHToB (MC — xumus).

AHanu3 ¢ onopoit Ha TEXHOJIOTHUYECKYIO KapTy MO/ PyKOBOACTBOM II€1arora N3MEHEHHsI COCTaBa sapa
H €0 MOJIOKEeHHA B IEPUOIMYECKOH crucTeMe TpH [ -paanoakTuBHOCTH (MC — xumus).
UccnenoBanue ¢ MOMOLLIBIO Me1arora TPEKoB || -4aCTHIL [0 FOTOBBIM (hoTorpadusm.
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2. CrieKTpHI pa3IMIHBIX Ta30B.

3. Cmektp BOZOpOIA.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

Dponmanvuvie 1a60pamophvie padomol u
onvimol.

1. Habniodenue cniownblx u JuHeUUAmMbix

CHeKMPO8 U3NLYUEeHUSL.
2. UccnenoBaHne TPEKOB: N3MEPEHNE SHEPTHH

Habmronenue 3a neMoHcTpanueii paboThl K3MEPEHUS PaIHalMOHHOTO ()OHA C TIOMOIIBIO TO3UMETPA,
OIICHKA €r0 MHTE€HCUBHOCTH.

AHaIM3 COBMECTHO C TEJaroroM OHWOJIOTHYECKUX M3MEHEHHH, MPOUCXOIAIINX MO JACHCTBHEM
panuoakTHBHBIX u3nydenuit (MC — Guosorus).

Habmronenne memoHcTpamuy 00 HCIONB30BaHME PAIMOAKTHBHBIX M3IydeHHH B Mmenurumae (MC —
Ouosorus).

YacTHLBl 1O TOPMO3HOMY IIyTH (IO
¢dortorpadusm) (mmm 3JIEKTPOHHAS
JIEMOHCTpAIIHS).
SInepHbie Snepuble peakunu. 3akoHBI coxpaHeHWs | PemreHwe THMOBBIX Pacuy€THBIX 3amaq B 1—2 neHCTBHS C ONOPOM HA aNrOpUTM, MpPEABAPUTEIHHO

peaxuuu (7 4)

3apsIIOBOTO M MAaCCOBOTO YHCEN. DHepaus ces3u
amomuvix  a0ep. Ceéazb Maccbl U IHEPIUU.
Peaxyuu cunmesa u denenus s0ep. Ucmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHast SHEpPreTHKA. Heticmeus
PAOUOAKMUGHbIX — UZIYYEHUll  HA  JiCUeble
opeanusmuvl (MC).

Hemoncmpayuu

1. Pabota cuéTUnKa HOHU3HPYIOMIAX
U3ITy4YEeHUH.

2. Peructpanmst  M3IMydeHHS  IPUPOJHBIX

MHUHEPAJIOB U IPOTYKTOB.
Dponmanvuvie 1ad60pamophvie padomol u
onvimol.
1. U3mepenune panuoakTHBHOTO (oHa (KK
AJIEKTPOHHAS AEMOHCTPALIUS).

pa300paHHBIN COBMECTHO C IEarOroM C MCIOJIb30BAHUEM 3aKOHOB COXPAHCHHUS MAaCCOBBIX U 3aPSIOBBIX
YKces Ha ONpECICHUE PEe3yIbTaTOB SICPHBIX PEAKIIMi; aHAJN3 BO3MOXKHOCTH WIIH HEBO3MOXHOCTH
SIZIGPHOM peakLUH.

Or1eHKa C TOMOIIBIO TIeIarora SHEPTHH CBSI3U SICP C HCMOIb30BaHNEM (HOPMYIIHI DWHINTEHHA.
OOcyxIeHne COBMECTHO C TEOaroroM IEPCIEKTHUB HCIIONB30BAaHHUSA YIPABIIEMOT0 TEPMOSACPHOTO
CHHTE3a.

OOcyxIeHre COBMECTHO C ITEIaroroM IPEHMYIIECTB M SKOJIOTMISCKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — skonorus).

IToBTO

PUTEILHO-0000ma0mMii MoayJib (9 1)

CucremaTuzaiys
1 0000IIIeHME
[PEMETHOTO
CozlepyKaHus

Y OIIBITa
JIEATENHHOCTH,
nproOpe-TEHHOTO

O6o0mieHne  copepKaHuss  KaXIOTO U3
OCHOBHBIX pazzenon Kypca (huzuku:
MEXaHUYECKUE, TEIUIOBBIE, DJIEKTPOMArHUTHBIE,
KBaHTOBEIC SIBJICHUS.

Hayunsiit MeTO/] MO3HAHUS U €ro pealin3anus B
(br3MUecKHUX MCCle0BaHUSIX.

CBsi3b (DM3HMKH U COBPEMCHHBIX TEXHOJIOTUH B

BrImoHeHNe ¢ TOMOIIBIO Mefarora y4eOHBIX 3aaHni, TPEOYIOIINX IEMOHCTPAIIMA KOMIIETEHTHOCTEH],
XapaKTEPU3YIOIUX €CTECTBEHHOHAYYHYI0 TI'PaMOTHOCTb: IPHMEHEHHs IOJYYEHHBIX 3HAHMH I
Hay4HOTO OOBSICHEHHs (DM3MUECKHUX SBICHUH B OKpYXXalOLIeld NMPHpOE W IOBCEAHEBHOH JKH3HH, a
TaKKe BBISBJICHHUS (U3MYECKUX OCHOB psiZa COBPEMEHHBIX TEXHOJIOTH; NMPUMEHEHHS OCBOEHHBIX
9KCIIEPUMEHTAIBHBIX YMEHMH JUIS MCCIeOBaHMs (PU3MUYECKUX SBIICHHUH, B TOM YHCIE JUISl MPOBEPKH
TUIOTE3 U BBIBICHUS 3aKOHOMEPHOCTEIL.

Pemenre THHOBBIX pacuy€THBIX 3a1ad B 1—2 smeHcTBUS C ONOpPOH HAa AJITOPUTM, NPEABAPUTEIILHO
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P U3Y9EeHUN obusiactu nepenauu nHGOpMaLUK, SHEPTETHKE, pa300paHHBIIl COBMECTHO C IIEaroroM, B TOM YHCIIE IPEAIIOJIAraloliX UCI0Ib30BaHue (PU3NUECKOM
BCETO Kypca TpaHCIIOpTE MOJIENIM M OCHOBAHHBIX Ha COIEPKAHUH PA3IHIHBIX Pa3/IesioB Kypca (DH3HUKH.
liNZ6371878

[Ipu paspabotke paboueil mporpaMMbl B TEMATHUYECKOM IUTAHUPOBAHWU JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBISIOMIUXCS y4eOHO-METOJAMYECKUMHU MaTepuaiaMu
(MyJIbTUMEIUNHBIE IPOTPAMMBI, AIEKTPOHHBIE YYEOHUKHU U 33JaYHUKHU, dJIEKTPOHHBbIE OMOIMOTEKH, BUPTYalbHbIE TabOpaTOpuH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIMU ITU(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEAU3YIOMIUX TUJaKTUUYecKre Bo3MoxkHOCcTH MKT,
CoJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENIbCTBY 00 00Opa30BaHUU.
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