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I[TOACHUTEJIBHA A 3AITNCKA

PaGouas mnporpamma mo Qusuke a4 O0ydalOIMUXCA C  3aACPIKKOU
ncuxudeckoro pazsutusa (manee — 3IIP) 'BOY COLI c.Kypymou Ha ypoBHE
OCHOBHOro 00miero o0Opa3oBaHHsl TMOATOTOBJIEHa Ha oOcHOBe denepaabHOro
rocyJapCTBEHHOr0 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs
(ITpuxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoM toctunimu Poccuiickoit ®@enepanuu 05.07.2021 1., per. HOmep
64101) (manee — ®I'OC OOO), DenepanbHON anaNTUPOBAHHON 00pazoBaTENHLHOMN
OporpaMMbl  OCHOBHOTO 00mIero oOpa3oBaHUs OOydYalolmuXxcsi C  3aJepKKON
ncuxudeckoro paszputus (I[Ipuka3z MunucrepctBa npocsemenuss PO or 24 HosOps
2022 r. N 1023 (manee — ®AOII OOO 3IIP), ®enepanbHOi paboyell IpOrpaMmbl
OCHOBHOro ofOumiero oOpa3zoBanusa 10 mnpenMery «®@usukay, Konunenmuu
npenofaBaHus ydeOHoro mpenMera «Pu3mka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit  @Depepaniu, peaqu3ylOIIMX OCHOBHbIE  00111€00pa3oBaTeIbHBIC
nporpaMmsbl, OeepaibHON MPOTrpaMMbl BOCTIMTAHUS, C YUETOM PacTpeAeICHHBIX 10
KJlaccaM TMpOBEPSIEeMBbIX TPEOOBAHMM K pPe3yJibTaTaM OCBOCHHUS AJIallTUPOBAHHOM
OCHOBHOM  00pa3oBaTelbHONM MporpaMmbl OCHOBHOTO  oOmiero oOpa3oBaHMs
00y4aroluXxcsl ¢ 3a/IeP>KKON ICUXUYECKOTO Pa3BUTHSL.

Oo0mas xapakrepucTuka y4eOHoOro npeamera «OPusuka

VYueOuniit  mpeamer «®Puszukay  SABIAETCS  CUCTEMOOOPA3YIOIIUM ISt
€CTECTBEHHOHAYYHBIX MPEAMETOB, ITOCKOIbKY (U3MYECKUE 3aKOHBI MHUPO3JIaHHUS
SBJISIFOTCST OCHOBOM  COJIEpP)KaHHMSI KypCOB XHUMHH, OWoNoTMH, reorpaduu u
actpoHoMuu. Du3nMkKa BOOPY)KAET OOYYAIOIIHUXCS HAYYHBIM METOJOM TO3HAHUS,
MTO3BOJISIONINM TTOTy4YaTh OOBEKTUBHBIC 3HAHKS 00 OKPYXKAIOMIEM MHUPE.

[TpeameT MakcMMaIbHO HapaBJICH Ha (OPMUPOBAHUE HHTEPECA K TPUPOTHOMY
U COLMAJbHOMY MHUpPY, COBEpIICHCTBOBAHME IO3HABATEILHON JIEITEIbHOCTH
oOyuaroruxcst ¢ 311P 3a cuer oBnajeHus: MBICIUTEIBHBIMH OTIEPAIIMSIMU CPABHECHUS,
0000111eHMsI, pa3BUTHE CTOCOOHOCTH apTyMEHTHPOBATh CBOE€ MHEHUE, (DOpMUpPOBaHHE
BO3MOXXHOCTEN COBMECTHOMU JI€SITEIIBHOCTH.

Nzyuyenne ¢usukn crnocoOCTByeT paszButuio y oOydarommxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpa)keHus, (YHKIIMOHATHHOM TPAMOTHOCTH, YMEHUS
BOCIIPHHMMATh W KPUTHUYCCKH aHAIM3UPOBATh WHOOPMAIUIO, MPEICTABICHHYIO B
pasTu4HBIX (hopMax. 3HAYMMOCTh MPEaAMETa IS pa3BUTHS KU3HCHHOW KOMIICTCHITUH
00yYaroIIMXCsl 3aKJIF0YACTCSI B YCBOCHUH OCHOBBI (PU3MUECKUX 3HAHUHN, HEOOXOIMMBIX
JUI TIOBCETHEBHOM >KM3HH; HABBIKOB 3JI0POBOTO M OE€30MACHOTO i YelOBEKa U
OKpY alolllel ero cpebl o0pa3a KU3HU; (POPMUPOBAHUH IKOJIOTUYECKON KYIbTYPHI.

[TporpamMma oTpaxaer coaepxaHue o0ydeHus npeameTy «Dusuka» ¢ ydeToMm
0coObIX 0Opa3zoBaTeIbHbIX MoTpeOHOCTeN oOyuaronuxcs ¢ 3[1P. OBnaneHue 1aHHBIM
y4eOHBIM MPEMETOM MPEACTABISIET OMPEACICHHYIO TPYIHOCTH ISl 00YYAIOIMUXCS C
3I1P. D70 cBsI3aHO ¢ 0COOCHHOCTSMH MBICTUTEILHOM IEATEILHOCTH, IIEPHOINYSCKUMU
KOJIeOaHWSIMU BHUMAHHUSI, MaJIbIM 00bEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIETO
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3araca 3HaHUM, NMOHMKEHHBIM IO3HABATEIBHBIM WHTEPECOM M HU3KUM YPOBHEM
pPEeUeBOro pa3BUTHSL.

Jlis mpeoposneHusi TpyAHOCTEH B M3y4eHHH ydeOHOro mpenmera «Du3mkay
HeoOXxoaMMma ajanrtauuds oObeMa UM XapakTepa ydyeOHOro wmarepuana K
MO3HABATEIBHBIM BO3MOXKHOCTSIM JIaHHOW KaTeropuu OOydYaloIIUXCs, YYeT UuX
O0COOCHHOCTEW pa3BUTHA: HCIOJIB30BAHUE AITOPUTMOB, BHYTPUIPEIMETHBIX H
MEKITPEIMETHBIX CBSI3€H, IOCTEIIEHHOE YCIOKHEHUE U3Yy4aeMOro MaTepuania.

JlanHass mporpaMMmMa KOHKPETH3HPYET COAEp)KaHUE TMPEIMETHBIX TeM B
COOTBETCTBUU C TpeOOBaHMSIMH OOPa30BaTEILHOTO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIE0BATEIbHOCTh M3YyUYCHHSI Pa3/eioB (PU3UKU C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM Y4eOHOro TMpolecca, BO3PACTHBIX |
IICUXO0JIOTHYECKUX 0coOeHHOCTEN oOyuatonuxcs ¢ 31IP Ha ypoBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsl, OIpeneasieT MUHUMAIbHBII HAOOp OMNBITOB, JIEMOHCTpaLUi,
OPOBOAMMBIX ~ YYHTENEeM B  Kiacce, JaOOpaTOpPHBIX paboT, BBHIMOIHIEMBIX

00yYaIOIIUMUCH.
Meroauyeckorr OCHOBOM M3ydeHUs Kypca «Dusnka» Ha ypoOBHE OCHOBHOTO
oO11ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOIXO,

o0ecreunBalONIMi  TOCTHXKEHUE JIUYHOCTHBIX, METANpPEAMETHBIX W MPEIMETHBIX
0o0pa3oBaTeNbHbIX  PE3YJIBTATOB MOCPEJICTBOM OpraHu3aluu AKTUBHOM
MO3HABATENILHON JCSATEIBHOCTH OOYYAIOIIUXCSl, YTO OYE€Hb BAXXKHO IMPU OOYYECHUU
neren ¢ 311P, 11st KOTOPBIX XapaKTEPHO CHUKEHUE MTO3HABATEIIbHOM aKTUBHOCTH.

Hesn u 3a0a4n u3yuyeHHus y4eOHOro npeamera «Pu3nka

Obwue yenu wuzydeHus ydeOHOro mnpenmera «Du3nKay TMPENCTABICHB B
paboueil mporpamme ocHoBHOTO 00111eT0 00pazoBanust ' bOY COII ¢.Kypymou

OCHOBHOM 11eJ1bI0 00yUeHHUsI JeTeil ¢ 3aJePXKKON MCUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEIMETE SBJISIETCSA: MOBBIINICHUE COLUMAIBHOW aJanTallid JEeTell d4epes
npuMeHeHue GU3NIECKNX 3HAaHUM Ha MPaKTHKE.

st obyuaronuxcst ¢ 3I1P, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBAWBAIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYI  IpOTrpaMmy,
JOMHUHUPYIOILEE 3HAU€HHUE TPUOOPETAIOT TaKUE yeau, KakK:

" OCBOCHHE 3HAHUM O METO/aX HAYYHOI'0 TTO3HAHUSI TPUPOIbI U (POPMUPOBAHUE HA
ATOM OCHOBE MPENICTABICHUN O PU3NYECKON KapTUHE MUPA;

" OBJQJICHUE YMEHHUSAMH MPOBOJIUTH HAOIIOJCHUS MPUPOJIHBIX SIBICHUM,
ONMKCHIBATh M 0000IATh pe3yiabTaThl HAOIIOJIEHUN, HCIOIb30BATH MPOCTHIC
HU3MEpUTEIbHBIE MPUOOPHI ISl U3yUCHUST (PU3UUECKUX SBJICHUM; MPEICTABIATh
pe3yNbTaThl HAOMIOACHUN WM U3MEPEHUN C TIOMOIIBI0 TaOiuIl, TpaduKoB U
BBIBJISITh HAa OTOM OCHOBE SMIMUPUYECKHE 3aBUCUMOCTH; IPUMEHSThH
MOJIYYCHHBIC 3HAHUSI JUTsI OOBSICHEHUSI pa3HOOOPA3HBIX MPUPOIHBIX SIBJICHUNA U
MIPOLIECCOB, MPUHIIMIIOB JCUCTBHUS BAXKHEHUIINX TEXHUYECKUX YCTPOMCTB, IS
pereHns PU3NIecKuX 3a/1aq;

" pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYalbHbIX M TBOPUYECKUX
CIIOCOOHOCTEM, CaMOCTOSITENLHOCTH B MPUOOPETEHUHU HOBBIX 3HAHUM, MPHU
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peumieHu  (PU3MYECKMX 3aJad M BBINOJHEHUH  AKCIEPUMEHTAIbHbIX
MCCJIEIOBAHUM C UCTIOJIb30BaHUEM MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCTHHUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH ITO3HAHWS 3aKOHOB MPHUPOIBI, B
HEOOXOMMOCTH Pa3yMHOTO MUCTIOJIBb30BaHUS JOCTHKECHUN HAYKU U TEXHOJIOTHI
JUTSL JAJTBHEUINETO Pa3BUTHS YEJIOBEYECKOTO OOIIEeCTBa, YBAKCHUS K TBOPIIAM
HAyKW W TEXHWKHW; OTHOIIEHUS K (PU3UKE KaK K DJIEMEHTY OOIIEUeTOBEYECKOMN
KYJbTYPHI,

" KCMOJIb30BaHUE MOJYYCHHBIX 3HAHUN W YMEHHUU JJIs pelIeHUsl MPaKTHUYECKUX
3a/lady TOBCEJHEBHOM KHU3HM, OOecredeHusi Oe30MacHOCTH CBOEH KHU3HH,
PalMOHAIBHOTO MPUPOIOTOIB30BAHMS U OXPAHbI OKPYKAIOIIEH Cpe/Ibl.
JlocTrxeHne 3TUX 1enel 00ecrneunBaeTcs pelieHueM CIEAYIOIUX 3a0ay.

* 3HakoMCTBO oOywaromuxcsi ¢ 3[IP ¢ meromamu uccienoBaHus OOBEKTOB U
SIBJICHUU TTPUPO/IBI;

" [pUOOpETeHHE 3HAHUM O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX H
KBaHTOBBIX SIBJICHUSX, (PU3NYECKUX BEIUYMHAX, XapaKTEPU3YIOMIMX OTHU
SIBJICHUS,

* (dopMHUpOBaHNE YMEHHUI HAOIIOATh MPUPOIHBIC SIBJICHUS M BBITOHSITE OIBITHI,
nabopatopHble  pabOThl U DKCIEPUMEHTAIBHBIE  HCCIEIOBAHUS  C
WCITOJIb30BAaHUEM H3MEPHUTEIBHBIX TPHOOPOB, MIUPOKO TPUMEHSICMBIX B
MPAKTUYECKOM KU3HU;

" OBJIQJICHUE TaKUMHU TMOHATHUSMH, KaK TIPUPOJHOE SBJICHHE, SMITHPUYCCKH
YCTaHOBJICHHBIN (DaKT, MpoOIeMa, THTIOTE3a, TECOPETUICCKUN BBIBOJ, pE3yiIbTaT
HKCIIEPUMEHTAILHOM MPOBEPKU;

" [OHMMAaHHE OTJIWYHA HAYYHBIX JAaHHBIX OT HEMPOBEPEHHON WH(OOpMAaIUH,
[EHHOCTH HAayKH [UIs YJOBJICTBOPEHHS OBITOBBIX, IPOU3BOACTBEHHBIX U
KyJIbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Ocob0ennocTu 0TOOpa M afanTALMU Y4eOHOr0 MaTepuaJia no gusuke

OcHoBoit 00yueHust oOyuaromuxcs ¢ 3[IP Ha npeamMeTax eCTeCTBEHHOHAYYHOTO
[IUKJIA SIBJISIETCS PA3BUTHE y HUX OCHOBHBIX MBICIUTENBHBIX ONEparuil (aHamms,
CUHTE3, CpaBHEHHUE, 0000IIICHIE) Ha OCHOBE BBITIOJHEHHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMHpoBaHrWE TIPUEMOB YMCTBEHHOM paOOTHI: aHAIM3 MCXOJIHBIX JaHHBIX,
IUTAHUPOBAaHKUE MaTepHaa, OCYIIECTBICHHE MOATATHOTO U UTOTOBOI'O CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBIISIeTCS JIMKBUAALKS MPOOEIOB B 3HAHUSIX, 3aKPEINIEHUE U3YYEHHOTO
MaTepuaia, OTpaboTKa aJrOpUTMOB, TOBTOPEHHE MpoieHHoro. bombioe 3HaueHne
NpUgacTcsl YMEHHIO paccka3aTh O BBINIOJHEHHOW paboTe ¢ MpaBHIBHBIM
yIOTpeOJICHUEM COOTBETCTBYIOIICH TEPMUHOJIOTUH U COONIOJCHHEM JIOTHYECKHUX
cBsi3ei B m3inmaraemom marepuaine. s oOyuaronuxcs 3[1P Ha ypoBHE OCHOBHOTO
ob1iero o0pa3oBaHUs TMO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJOCTATOUHBIN
YPOBEHb Pa3BUTHS OTACIBHBIX ICHUXWYECKUX IPOIECCOB (BOCIPHUSITHS, BHUMAaHUS,
MaMSTH, MBIILJICHUS), CHIDKCHHBIH YPOBEHb MHTEIUICKTYaJIbHOTO Pa3BUTHUS, HU3KHIM
YpOBEHb BBHITIOJIHEHUS yUEOHBIX 3aJaHUM, HU3Kasl YCIENTHOCTh oOyueHus. [loatomy
py U3y4deHUH (HU3uKu TpedyeTcs IeICeHANpPaBIeHHOE WHTEUIEKTYaaIbHOE Pa3BUTHE

obygarormuxcst ¢ 3IIP, orBedaromee uX OCOOEHHOCTSIM W BO3MOXHOCTSIM. Y4YeT
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ocobeHHocTel oOyuaromuxcst ¢ 3P TpeOGyer, 4TOOBI TpHM HU3YYEHUH HOBOTO
MaTepualia 00s13aTeIbHO MPOUCXOIUIO MHOTOKPATHOE €r0 MMOBTOPEHUE; PACIIUPEHHOE
pacCMOTpEHHE TEM | BOIIPOCOB, PACKPBHIBAIONIUX CBSI3b (HU3UKH C IKH3HBIO,
aKTyaau3alus MepBUYHOrO >KM3HEHHOTO OIbITa 00YYaIOIINXCSl.

YcBOGHHE MPOTpaMMHOrO0 MaTepuana MO (U3MKE BBI3BIBAET OOJIBIINE
3arpyaHeHus y oOyuaromuxcsa ¢ 3P, mostomy Teopusi u3ydaercs 0e3 BBIBOJIOB
CIOXHBIX (opmyi. 3anauu, TpeOyrouue NPUMEHEHHUS CIOXHBIX MaTeMaTUYeCKHX
BBIYKCIICHUN U POPMYJI, B OCOOEHHOCTH TaKMX TEM, KaK «MeXaHnuecKoe ABUKCHHUEY,
«ApxumenoBa cunay, «MexaHWyeckas OJHEPrus», «INEKTPUUECKUE SIBICHUS,
«INEKTPOMATHUTHBIC SABJICHUS», PEIIAIOTCSA B KJIACCe C TOMOIIBIO YUUTENS.

Ocoboe BHMMaHHWE TP HM3YYCHHH Kypca (DU3UKHA YAETISCTCS MOCTAaHOBKE WU
OpraHu3alliy SKCIEPUMEHTA, a TAKXKEe MPOBEACHUIO (MPEUMYIIIECTBEHHO Ha KaXKOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpaluid (BO3MOXXHO C  HCIOJb30BaHUEM
AIEKTPOHHOM JaeMoHcTparuu). HexkoTopble TeMbl 00s3aTEIbHO JOJKHBI BKIIOYATH
OTIOpHBIEC JITa0OpaTOpHbIE pPabOThl, KOTOpPHIE pPa3BUBAIOT YMEHHUE IMOJIb30BaThCS
OpOCTEHIIUMU  TIPUOOpamMu, aHAJIU3UPOBATH IOJTYYEHHBIE JaHHbIE. B CBs3u C
OCOOEHHOCTSIMU  TOBEJIEHUST HW  JesITelbHOCTH  oOywatomuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKAWUIINI KOHTPOJIb
3a cOOJII0JICHUEM TTPaBUIJI TEXHUKUA O€30MacHOCTU MPU MPOBEICHUM JT1a00PATOPHBIX U
IPAKTUYECKUX padoT.

bonbioe BHUMaHue 1ipu u3ydeHun Gusnuku noapoctkamu ¢ 3[1P obpamaercs
Ha OBJIAJICHUE MMM TNPaKTHUYECKUMHM YMEHUSMHU U HaBblkamu. [IpemycmarpuBaetcs
YMEHbIIIEHUE O00beMa TEOPETUUYECKUX CBEACHUHN, BKIIOUEHUE OTIEIbHBIX TEM WIIU
LENbIX pa3feJloB B Marepuaibl il 0030pHOTO, O3HAKOMUTEJIBHOTO WJIU
dakynbratuBHOTO M3yuyeHus. [IpennaraeTcss yMeHbllleHHEe 00beMa MAaTEeMaTUYECKUX
BBIYUCJICHUH 3a CUET YBEIUYEHUS KAYECTBEHHOTO OMTMCAHUSI SIBJICHUN U MPOIECCOB

JlocTaTO4HOE KOJMYECTBO BPEMEHHM OTBOJMTCS HAa pPacCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKU C JKU3HBIO, C TEMHU SBJICHHUSIMH,
HAOJIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX KU3HEHHOTO OMBITA.

MakcuManbHO  HCMOJB3YHOTCA ~ MEXKMOPEAMETHbIE  CBS3M C  TaKUMU
JTUCLUUIUIMHAMU, Kak reorpadus, Xumus, Ouosiorusi, T.K. oOydatomuecs ¢ 3IIP
O0COOCHHO HYXJAIOTCSl B MPEMOJHECEHUU OJHOTO U TOrO K€ yueOHOro marepuaia B
pa3JIMUHBIX acleKTaX, B €ro BapbUPOBAHUHU, B HEOJHOKPATHOM TMOBTOPEHUH H
3aKpEIUICHUA TOJYYEHHBIX 3HAHUM W MNpakTHYEeCKUX ymeHuu. [lo3Bossas
paccMaTpuBaTh OJMH W TOT XK€ Y4YeOHBIM MaTepuand ¢ pa3HbIX TOYEK 3pEHUs,
MEXKIIPEIMETHBIC CBSI3M CIIOCOOCTBYIOT €r0 JIy4IlIeMYy OCMBICIICHUIO, 00JIee TPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HAaHUI U MPAKTUYECKUX YMEHHUIA.

Buasbl gesiteabnoctu odyyarmuxces ¢ 3I11P, 00yc/10B/IeHHBIEOCOOBIMH
o0pa3oBaTeibHBIMHU NMOTPEOHOCTAMH U 00ecCIeYuBAOIIME
OCMBICJICHHOE OCBOCHHE COJeP:KaHUM 00pa3oBaHus MO npeaMeTy « DU3uKay

Temartnueckas U TEPMUHOJIOTHYECKAs JIEKCHKA MO0 KypCy (pu3uku
cootBeTctByeT ®OIT OOO.
Conepxxanne BUAOB AesTenbHOocTH oOydatomuxcs ¢ 3[IP nHa ypokax ¢usuku
ompefensieTcs ux ocoObIMH 00pa3oBaTeNbHBIMHU MOTpeOHOCTAMU. [ToMuMO 1mHMpOKO
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ucrnoiabzyeMbix B @OIT OO0 o6mux 11 BceX 00ydaronuxcsi BUAOB AEATEIbHOCTH
CIeAyeT YCWINTh BUABI ACATEILHOCTH, CTIeIU(UUHbBIC I JaHHON KaTeropuu JeTeH,
00eCIeunBarOIINe OCMBICIICHHOE OCBOCHUE COJIEPKaHUS 00pa30BaHUS IO MPEIMETY:
YCWJICHHE MPEAMETHO-TIPAKTUUECKONW JESITEIbHOCTH C aKTUBH3alMEed CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepuasia C OMOpO Ha aJITOPHUTM; «TOMIArOBOCTH» B M3yUYCHHUH
Marepualia; UCIOJb30BAHUE TOMOJHUTEIHHON BU3YaJIbHOUM OMOPHI (CXEMBI, 1a0JIOHBI,
OTIOPHBIC TAONHIIBI); PEUEBOM OTYET O TPOIECCe M Pe3ybTaTe MeSATEIbHOCTH;
BBITIOJITHCHHUE CIICIIMAIBHBIX 3aJaHui, OOECIeYMBAIONMINX KOPPEKIIUI0 PeryJIsIiuu
y4eOHO-TT03HABATEIILHON JIEITEIIbHOCTH M KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

Jns oOyuaronuxcst ¢ 3[IP cymiecTBeHHBIM SIBJISIFOTCS TIPUEMBI PabOTHI ¢
JEKCUYECKUM MaTtepuajioM no mnpeamety. [IpoBoauTcst crenuaipbHas padoTa IO
BBEJICHUIO B aKTHUBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHHU.
N3yuaeMbie TEpMHUHBI BBOSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YaIbHAS
MTOIJIEPIKKA, AITOPUTMBI Pa0OTHI C OTIPEICIICHUEM, OITOPHBIE CXEMBI JISI aKTyaTu3aliin
TEPMHUHOJIOTHH.

B cBs13u ¢ 0coObiMu 00pa3oBaTebHBIMU NOTPEOHOCTIMH 00yyatomuxcs ¢ 3I1P,
MIpY TJIAaHUPOBAHUY paOOTHI yUEHHKA HA YPOKE CIICTYET MPUACPKUBATHCS CICTYIOMNX
MOMGCHTOB:

1. Tlpu ompoce HEOOXOAUMO: JdaBaTh aIrOPUTM OTBETA; pa3pemiaTh
MOJIb30BAThCS IJIAHOM, COCTABJICHHBIM IIPH MOJTOTOBKE JIOMAIITHETO 3a/IaHUSs; /1aBaTh
0oJIbIIIe BpEMEHH TOTOBUTHLCS K OTBETY Y JIOCKH; pa3peniaTh Je/aTh MPeIBapUTEIIbHBIC
3aIIMCH, TI0JIb30BaThCS HATJISTHBIMH IIOCOOUSIMH.

2. Tlo BO3MOXKHOCTH 3a/laBaTh OOYYAIOIIMMCS HABOJAIINEC W YTOYHSFOIIUE
BOITPOCHI, KOTOPBIC IIOMOTYT MM TIOCJICIOBATEIHFHO M3JI0KUTh MaTepUall.

3. CucreMaTH4ecKu MPOBEPSATh YCBOSHHE MaTepHayia 1Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHApYKEeHHsI MPOOEJIOB B MPOLLIEIIIEM MaTepurare.

4. B mporiecce u3ydyeHUss HOBOTO MaTepuaia BHUMAaHUE YUSHUKOB 00pamaeTcs
Ha HanboJiee CIoXKHBIC pa3/iesbl n3ydaeMoi TeMbl. HeoOxoaumo yaie oOpamniatbes K
HUM C BOTIPOCaMH, BBISICHSIOIIMMHY TOHUMaHUE YIeOHOTO MaTepraia, CTHMYJIHPOBATh
BOIIPOCHI MPY 3aTPYAHCHHUIX B YCBOSHUH HOBOTO MaTepHaia.

Mecto yuyeOHOro npeamera « ®usuka» B y4eOHOM ILIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO 00111er0o 00pa3oBaHus yueOHbIN peaMeT « DU3nKay BXOIUT B
MpeAMETHYI0 00macTh «EcTecTBeHHbIE HayKW» W SIBISETCS O00S3aTENbHBIM IS
m3ydenusi. Conepxanue yueOHoro mnpenmera «Dusukay, MNpeACTaBICHHOE B
paboueit mporpamme, coorBerctByer DPI'OC OO0, DenepanbHOll OCHOBHOU
o0pa3oBaTeIbHOM IPOrpaMMe OCHOBHOIO 0OIero ooOpa3zoBanus, DenepaabHOR
aJanTHPOBAHHOW 00pa30BaTeNIbHONW MPOTrpaMMe OCHOBHOTO 0OIIero oOpa3oBaHUs
00yJaronuXcsl ¢ 3aACPIKKON TICUXUIECKOTO Pa3BUTHA.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «®U3UKA»
7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHMU OKPYKAKIIET0 MUPa

dusnka — Hayka o npupoze. SAsnenus npupoasl (MCY). dusnueckue sBieHus:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®duznueckre BeNUUYUHBL. M3Mepenue duznueckux BeaUMuMH. Dusuueckue
npubopwi®. [Tozpewnocmo uzmepenuii. MexyHapoaHas CUCTEMA €IMHHIL,

Kak ¢usuka u pyrue ecTecCTBEeHHbIE HAYKU U3Y4aloT Npupony. Ecmecmeenno-
Hay4Hblll MemoO NO3HAHUA: HabnooeHue, HNOCMAHOBKA HAYYHO20 B0NpOCd,
gvlOBUIICEHUEe  2UNOme3, JIKCHepuMeHnm Nno Nnpoeepke 2unomes, 00bsACHeHUe
Habarooaemoeo asienus. Onucanue QuzuuecKux sieHull ¢ NOMOubI0 Mooeel.

[IpeameT u MeTOBI GUBUKH.

Hemoncmpayuu®

1.  MexaHuueckue, TeIJIOBble, OJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SBJICHHUSL.

2.  ®usnueckue NpuOOPHI U NPOLELYpa MPIMBIX H3MEPEHUI aHAJIOTOBBIM U

U (GPOBBIM PUOOPOM.
3. OnpeneneHne NOrpeuTHOCTH IKCIICPUMEHTA.
Dponmanvhvle 1a00pamopHvle padomsl uiu 3J1eKMPOHHAA 0EMOHCIMPAWUL.
1.0mnpeneneHne IEHBI JEICHUS HW3MEPUTEIBLHOTO IIpuOOopa  (MCHOJB3Ys
TEXHOJIOTHYECKYIO KapTy SKCIICPUMCHTA).
2. 3mepenne 00bEMa JKUIKOCTH U TBEPIOTO TeIa
3. Onpedenenue pazmepos Maiblx mei.

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUSI O CTPOEHNH BellleCTBa

CrpoeHue BemecTBa: AaTOMbl W MOJEKYJbl, ux pazmepvl. Onvimeoi,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 8euecmada.

JIBrxenue dyactul] BemiecTBa. CBsS3b CKOPOCTH JBHXKEHUS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, Auddysus. Bsaumoodeiicmeue uyacmuy
gewecmea: NPUMAdICEHUe U OMmaitKugaHue.

ArperatHble COCTOSIHMS BEILIECTBA: CMPOEHUE 2a308, HCUOKOCMEU U MBEPObIX
(kpucmannuueckux) men. Bzaumoceazv meducoy ceoticmeamu eewjecms 6 pa3HbiX
azpe2amHulX COCMOAHUAX U UX AMOMHO-MONEKYIApHbIM cmpoenuem. Ocobennocmu
azpe2amHuix COCMOSHUL B0ObL.

HMemoncmpayuu®

1 MC — anemeHTHI cojieprkanus, BKIHOYAIONINE MEXIIPEIMETHBIE CBS3H, KOTOPBIE MOAPOOHEE PACKDPBITHI B
TEMATUYCCKOM IIJIAHUPOBAHUU.

2351ech v naniee KypcHBOM 0G03HAYEHBI TEMBI, M3yUeHHE KOTOPBIX TIPOBOJIUTCS B 03HAKOMHUTENBHOM Iutane. [lenaror
CaMOCTOSTENILHO ONpe/essieT 00beM N3ydaeMoro MaTepHasa.

% Bee JlemoncTpanuu 1 JJaGopaTopHble paboThl, PEICTABIEHHBIE B COJAEPKAHUH, TOMYCKAETCs (MOKHO) POBOIHUTE,
HCTIONB3YsT MHPOPMAITMOHHBIE U 3JIEKTPOHHBIE TEXHONOTHH (ITU(POBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 311ech U ajlee NPUBOUTCS PACIIMPEHHBIH NepedYeHb 1a00PaTOPHBIX PabOT U ONBITOR, U3 KOTOPOTO YUMTEND AEIaeT
BBIOOD 110 CBOEMY YCMOTPEHHIO.



1. Habntonenue OpoOyHOBCKOTO JIBUYKEHHUSI.
2. Habmronenune nuddysuu.
Dponmanvhsle 1a00pamopHvle padOmMvL U ONBINLBL

1. OuneHka pauameTpa aroMa METOJIOM pSAAOB (C  HCIOJIB30BAaHUEM
dororpaduii).
2. OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.

3.0mpITEI MO OOHAPYKEHHUIO JEUCTBUS CHJI MOJCKYJISIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHaA 0eMoHcCmpayus).

Paznen 3. /IBu:xkeHHe U B3aMMOIelCTBHE TeJl

Mexanudeckoe nBIKeHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. Cpeousisi ckopocms npu HepagHoMepHom oOsudxceHuu. Pacdér mytu u
BPEMEHU JBUKCHUSI.

SBneHue uHEpUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kak NPUYUHA
UsMeHeHUus cKopocmu OsudiceHus mei. Macca kaxk mepa uHepmHOCmMU meld.
[TnotHoCTh BemecTBa. C8s3b NIOMHOCMU C KOTUYECMBOM MOJIEK)]l 8 eOuHuYye 00véma
seujecmaa.

Cuna Kak XapakTepucThka B3auMojeucTBusi ten. Cuna ynpyzocmu WU 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwpio ounamomempa. SIBIeHUE TATOTCHHS W CHUJIA
Tsokectd. Cuna msowcecmu Ha opyeux naanemax (MC). Bec tema. HeBecomocTb.
CioxxeHue cuil, HaIpaBJICHHBIX MO OAHOM mpsiMoil. PaBHOneucTByromas cui. Cuna
mpenus. Tpenue ckoavocenuss u mpenue nokos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu®

1. HaOuronenrne MexaHHn4eCcKoro ABMKEHUS Tela.

2 N3mepenne cKopocTr NPSMOIUHENHOTO IBUKEHUS.

3 HaGnronenue sSsBjeHUST HHEPIIHH.

4, Hab6nronenue n3meHneHrs CKOPOCTH MPU B3aUMOJICHCTBUU TeEN.
5 CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TETI.

6. CroxeHure cuil, HallpaBJIEHHbBIX IO OJJHON HPSIMOA.

7. JleMOHCTpalus CUJIBI yIPYTOCTH HA PAa3IMYHBIX MaTepuaiax.
DponmanvHule 1a00pamopHsle padoOmvl U ONbIMbL.

1. Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBUKEHUS (IIIapUKa B KUIKOCTH,
MOJICITH JICKTPUIECKOT'O0 aBTOMOOMIIS U T. 11.) (371eKMPOHHAA OeMOHCMPAUUL).

2. Omnpenenenre cpeaHell CKOPOCTH CKOJBXEHUSI OpycKa WM MIapuKa To
HAKJIOHHOU TIOCKOCTH.

3. OmnpenesneHune MIOTHOCTH TBEPAOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKeHUs (nedopmarivin)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

S5. OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BC€Ca TCJIa U XapaKTCpa COIIPUKACAOIIUXC HOBerHOCTeﬁ.

Paznen 4. JlaBieHune TBEPABIX TeJl, :KUIAKOCTEH U ra3oB
HaBnenne. Cnocobvl ymenbuieHUss U ygenudeHus oaeieHus. Jlasienue easa.
3asucumocms Oasnenus 2aza om oowvéma, memnepamypwi. llepedoaua oasnenus
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meepoviMu menamu, rxFcuokocmamu u 2azamu. 3axou Ilackans. Ilneemamuueckue
Mawunsl. 3aBUCUMOCTD JIaBJICHUS KUIKOCTH OT TIIyOuHbl. Coobuarowuecs cocyobl.
l'uopasnuueckue mexanusmol.

Atmocdepa 3emmu u armochepHoe naBieHue. [lpuuunvl cywecmeosaHus
8030yuwiHot obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3agucumocms ammocghepHo2o 0asieHusi Om 8blcOmvl HAO YPOBHEM MOPS.
IIpubopul 0ns usmepenus ammocgheprozo 0asneHus.

eticmeue orcuokocmu u eaza Ha nocpydxcénHoe 8 Hux mesno. BoiTankuparomas
(apxumenoBa) cuia. 3axon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpavyuu
3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mpapaBamyeckunii mpecc.

[IposiBieHue nercTBust aTMOCchEepHOTo JaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BbEMA MOTPYKEHHON YacTH
TeJa U MJIOTHOCTHU KUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIONIEN CUIIBI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcnoBue maBaHus Tell: TUIABaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEH TeJa U KUIAKOCTH.

Dponmanvhsle 1a60pamopHvle padomsvl U ONbLIMbL

ogabkwdpE

1. HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa NOTPYKEHHOM
B )KMJIKOCTb YaCTH Tena.

2. OnpeneneHue BBITAIKMBAIOMIEH CHJIBI, JCHUCTBYIOIIEWM Ha Teo,
MOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKMBAIOLIEH CHIIBIL, JEWCTBYIOIIEH Ha
TEJO B )KUJKOCTH, OT MacChl TeJa.

4, OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKHUBAIOIIECH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B )KUIKOCTh YaCTH TeJa
Y OT IJIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBanue apeoMerpa WIM  KOHCTPYUPOBAaHHE  JIOJKHU
Y OMPEJIETICHUE €€ IPY30II0AbEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTH. DHeprus

Mexanudeckast padbota. MOIIHOCTb.

[IpocTthie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pasrnogecus pvluaza K 010K)y. «3010moe
npasunoy mexanuxu. KIIJI mpocThix MexaHu3MoB. IIpocTbie MeXaHU3MBI B OBITY H
TEXHUKE.

Mexanudeckass JHeprus. Kunemuueckass u NOMEHYUAIbHASL  SHEPIUSL.
IIpespawenue o00Ho20 6uUOa Mexanuweckou 3Hepauu 6 Opy2ou. 3aKOH COXPaHCHUS
SHEPIUU B MEXaHHKE.

Hemoncmpanuu

1. [Tpumepsl TPOCTHIX MEXaHU3MOB.
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@ponmanvuvie nabopamophsie’padomot u onvimoi*

1. Omnpenenenre pabOTHI CUIIBI TPEHUS MIPH PABHOMEPHOM JIBIKEHUU TeJa
10 TOPU3OHTAIIBHON TTOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pbluara.

3. N3mepenue KIIA HaKJIOHHOU IIJIOCKOCTH (3.1eKmponnan
demoncmpauusi).

4. N3ydyeHne 3akOHa COXpAaHEHUs] MEXaHMUYECKON SHEPruu (21eKmpoHHaA
oemoncmpauusi).
8 KJIACC

Pa3nen 6. TensioBble siBiaeHUs

OcHoBHble  NONOJCEHUSL  MONEKYIAPHO-KUHEMUYECKOU MmMeopuu  CMmpoeHuUs
sewecmea. Macca u pasmepvt amomos u monexyi. Onvimwsi, nNOOMEepPHcOarOUUe
OCHOBHbLE NOOAHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopgenun TBEPAOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. ObwvsicHeHue ceolcme 2azo8, Hcuokocmeu u
MBEPObIX MmeNl HA OCHOBE NOJNONCEHUU MOAEKVIAAPHO-KUHEMUYECKOU Meopuu.
CmauuBaHue u KanuuisapHule Ae1eHus. Tennogoe pacuupenue u caicamue.

Temneparypa. Céasb memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  uzMeHeHusi  GHYMpEHHel  SHepPeUL:
menionepeoava u cogepuieHue pabomol. Buovl menionepedauu: menionposooHOCMy,
KOHBEKYUsl, U3TYUEeHUE.

KommaecTBo TemnoTel. Yoenvuas mennoémxocmov eewecmsa. Tennoobomen u
menyogoe pasHosecue. Ypasnenue meniogozo oaiauca.

lInasnenue u omeepoesanue KpUCMauIUYecKux eewecms. Yoenvnas menioma
naaenenus. Ilapoobpaszosanue u konoencayus. Ucnapenue (MC). Kunienue. Yoenvnas
menjoma  napooopazoéamus.  3a8UCUMOCMb  mMeMnepamypvl — KUNeHusi  Om
ammocgeprozo oasnenusi. Baasxcnocms 6030yxa.

DHeprus TOIIMBA. YoenbHas menioma c2opanus.

Ipunyunor pabomor mennosvix osucameneu. KII[[ mennosozco oOsucamens.
Tennosvie dsucamenu u 3awuma oxkpyicaroujeis cpeovt (MC).

3axon coxpanenus u npespawjenusi 3Hepeuu 6 meniogvix npoyeccax (MC).

Hemoncmpauuu

1. Habmoenne OpoyHOBCKOTO JBUKECHHUS.

2. Habmronenune nuddysuu.

3.  HabGmronenue sBleHU CMauyMBaHUs M KaNMLIISIPHBIX SBICHUI.

4.  HaGmroneHue TEeTIoBOro paciupeHus Tel.

5.  H3MeHeHue paBiieHus rasa npu M3MEHEHHWU 00BbEMA M HArpeBaHUM WIIU
OXJTKICHUH.

6.  IlpaBuia uaMepeHus TEMIEPaTypBhI.

1. Bunbl Tenonepenayn.

8. OxmnakieHue Mpy COBEPIICHUN PAOOTHI.
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9. HarpeBanue npu coBepIIeHHH paOOTHl BHEITHUMHU CHUIIAMH.
10. CpaBHEHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HaGmaroneHue KUIIEHHUS.

12. HaOnroaceHuUE MOCTOSHCTBA TEMIIEPATYPhI IIPH ILIABJICHUU.
13. Mojenu TEMIOBBIX ABUTATENIEH.

@ponmanvHele 1a60pamopHvle padoOmvl U ONBINLbL

1. OneITel IO OOHAPYKEHUIO JEHCTBUSA CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
(21eKmpoHHan demoncmpayus).

2. OnbITHI IO BRIPALMBAHUIO KPUCTAIJIOB IIOBAPEHHOM COJIM WJIN caxapa.

3. OnbIThl IO HAOIIOACHHUIO TETJIOBOTO PACUIMPEHUsS Ta30B, KHUAKOCTEH U
TBEPABIX TEII.

4. Omnpenenenue AaBieHUs BO3AyXa B OaJsIOHE HIIPULIA.

S. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJIEHUS BO3/1yXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHUS.

6. HaGnronenue m3MeHeHUs BHYTPEHHEW 3HEpruu Teja B Pe3ysbTare
TeIUIonepeaayu U padoThl BHEIIHUX CHJI.

7. HccnenoBanue sBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJOAHOW U
ropsiyer BOJBL.

8. HccnenoBanue npouecca UCHapeHHUs.

Q. OnpeneneHrne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

10.  Ompeoenenue yoenvHot meniomsl niagieHus 1bod.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSA

Inexmpuzayusi men. JIBa popa dIEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsHKEHHBIX TEll.

OnekTpuueckoe mnodne. [lpunyun cynepnosuyuu 3j1eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3aps008. Dnemenmaphwviii 21eKmpudeckuti 3apso.
Cmpoenue amoma. IIpOBOJTHUKY U TUAJIEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsija.

DIIeKTPUYECKUN TOK. Ycnosus cywecmeosanusi 3/1eKmMpuiecKko20 moKa.
HUctounuku mMOCTOSHHOTO TOKa. JIEMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMUUYECKOE, MAarHUTHOE). DIeKmpUuyecKutl mox 8 HcuOKOCmsX U 2a3ax.

PaGora u MONIIHOCTH JJEKTPUUECKOTO TOKa. 3axou [coyra—J/lenya.
Onekmpuueckue yenu u nompeoumenu NEKMPUUECKOU dHepauu 6 Obimy.
Onektpuueckast uenb. Cuna Toka. DleKTpudyeckoe HampsikeHue. ConpoTUBIEHUE
MPOBOAHUKA. YOoenvHoe conpomusnenue sewjecmsa. 3akon Oma Jisl yyacTKa LIETH.
[TocnenoBarenbHOE W MapallIEIbHOE COEJUHEHHE MPOBOJHHUKOB. Kopomkoe
3aMblKaHUe.

[TocTosiHHBIE MarHuTHL. B3auMoAEHCTBUE TOCTOSIHHBIX MarHuToB. Macnumnoe
none. Mazcnumnoe none 3emnu u e2o 3nauenue 05 sHcuznuu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe none snekmpuueckoeo moka. llpumenenue 31eKmpomacHumo8 8 mexuuxe.
Jleticmeue MmacHUmMHO20 nNOAA HA NPOBOOHUK C MOKOM. OIeKmMpoosueamels
nocmosinHo2o moka. Mcnonv3oganue snekmpoosucameneli 8 mexHu4ecKux
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YCMPOUCmM8ax u Ha mpaucnopme.

Onvimor Dapades. Aenenue anekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Inexmpozenepamop. Cnocobvl noayueHus 21eKmpudeckoi sHepauu. IINEKTPOCTaHIUN
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu

1. DIIeKTpU3aLHus TEN.

JIBa po/ia 3JIEKTPUUECKUX 3aPAJIOB U B3aUMOJICHCTBUE 3APSIKEHHBIX TEJ.
Y CTpOUCTBO U AEHUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs] UHIYKIIUS.

3aKOH COXpaHEHUS IEKTPUUYECKUX 3aPSAI0B.
[IpoBOOHUKY U TUDIIEKTPUKHU.

MognenupoBaHue CUIIOBBIX JTUHUAM AJIEKTPUUECKOTO TOJIS.
HcTouHnKM NOCTOSSHHOTO TOKA.

JIeHCTBHS JIIEKTPUUECKOTO TOKA.

0. DraexTpuyecKuid TOK B KUIKOCTH.

1. Ta3o0BbIit pazpsi.

2. VI3MepeHue CHIbl TOKa aMIIEPMETPOM.

N3MepeHne 3IeKTpUIeCcKOro HAMPSKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONMPOTUBIICHUH.

15. BsauMmopeicTBUE MOCTOSHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH PA3/ICICHUS TOTIOCOB MarHUTAa.

17. MonenupoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmmiT OpcTena.

19. MarauTHOE 1oJjie ToKa. DJICKTPOMArHuT.

20.  [le#icTBHE€ MarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

21.  DIeKTpOoaBUTATENH MOCTOSTHHOTO TOKA.

22. MHccnenoBaHue SBICHUS DJICKTPOMAarHUTHOW WHIYKITHU.

23.  Omnprter dapages.

24. 3aBUCHMOCTb HANpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

25.  DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

DponmanvHole 1a60pamopHsie padGomvl U ONbIMbL

RPN EWN

[EEN
w

1. OneITel MO HAONIOACHHWIO DJCKTPU3ANMKM TEI WHIYKIUECH | TpHU
COTIPUKOCHOBCHHH.

2. HUccnenoBanne IEWCTBUS SIIEKTPUYECKOrO IOJS HA MPOBOJAHUKHU U
JTUDJICKTPUKH.

3. Co6opka u mpoBepKa pabOThI JISKTPUUCCKOM 1SN IMTOCTOSHHOTO TOKA.

4, N3mepenne u perympoBaHue CUIIbl TOKA.

5. N3mepenne u peryiupoBaHue HAPSHKCHHS.

6.  HUccrneoosanue 3asucumocmu cuibl moxa, uoyuje2o uepes pe3ucmop, om

ConpomuesieHus pesucmopa u HanpAasCeHusl Ha pesucnope.

1. OI’lbln/Zbl, 06MOHcmpupyf0u;ue 3A6UCUMOCMb JIeKMpuUUecKoco
conpomueleHus I’lpOGOaHMKCl om e2o aJZI/lel, I’Z]ZOM/}CIOM nonepevHozco ceveHusl u
mamepuand.
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8.  Ilposepxa npasuna cnoxcenus HAnNpaxXCeHuu HpU NOCIE008AMENbHOM
COeOUHEHUU 08X Pe3UCTOPO8.

9.  Ilposepxa npasuna 01a cuibl moKa Npu NApALIelbHOM COeOUHeHUU
DPe3Ucmopos.

10. Ompenenenue pabOTHI ANMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. OmpexaeneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCUMOCTH CHJIbI TOKa, MAYIIETO Yepe3 JIAaMIOYKY, OT
HaMpsHKEHUS Ha Hel.

13. HccnepoBanue MarHuTHOTO B3aMMOJICHCTBHS MTOCTOSTHHBIX MAarHUTOB.

14. H3yyeHue MAarHMTHOTO TIOJII TIOCTOSHHBIX MArHUTOB TpU UX
00BEIMHEHUY U pa3/IeTICHUN.

15. HccnenpoBaHue A€MCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

16. OmbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CHJIBI TOKA 1 HAIpaBJIEHUS TOKA B KATYIIIKE.

17. 3yuyeHue neHCTBUS MAarHUTHOTO I0JI HA MPOBOJIHUK C TOKOM.

18.  Uzyuenue pabomwi s1eKkmpoosucameis.

19. UMsmepenue KII]I snexTpoaBUraTeIbHON YCTaHOBKH.

20. OmnbITel MO HUCCIACAOBAHUIO SIBJICHUSA DJICKTPOMATHUTHOW WHAYKIUU:
UCCJIEJOBaHNE U3MEHEHUIN 3HAaYCHUsI U HalPaBJICHUS! MHIYKIIMOHHOIO TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJieHUs

Mexannueckoe nBwxkeHue. MarepuanpbHas Touka. (Cucrema  OTCUéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUSI. PaBHOMEpPHOE MPSIMOIUMHENMHOE
nBwxeHue. Hepasnomepnoe npsamonuneinoe osudicenue. CpenHsis u MeHOB8eHHAs
CKOpOCHb mena npu HepasHOMEPHOM OBUINCEHUU.

Yckopenue. Pagnoyckopennoe npsamonuneunoe osudxcerue. (CBOOOIHOE
nageuue. Onvimel I anunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenvroe ycKkopeHue.

IIepsriit 3akoH Hprorona. Bropoii 3akon Herorona. Tpertuit 3akon HeroToHa.
Ipunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOIbH#CeHus, Cuia
MpeHUsi NoKosl, opyaue UObl MpPeHUsL.

Cuia TSOKECTM W 3aKOH BCEMHUPHOTO TATOTEHUs. Y CKOPEHHE CBOOOIHOTO
nageHus. Jeuswcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepuallbHOW TOYKU. Ab6conmomno meépooe meno. Pasnosecue
meép0o20 mena ¢ 3aKpeniéHHou ocbio epawerusi. MoOMeHT cuibl. [lenmp msocecmu.

Nmnynse Ttena. Mzmenenue umnyirvca. HMmnynoc cuivl. 3aKOH COXpPaHECHUS
uMiyisca. Peaktusnoe asuxenue (MC).

Mexanun4deckasi paboTa ¥ MOIIHOCTh. PaboTa cuit TshKeCTH, ynpyeocmu, mpenus.
Cesa3b  ouepeuu u pabomel. IloTeHIMaANbHAS DSHEPrUS TeNa, TMOTHATOTO HAaj
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NOBEPXHOCTBIO 3eMIIH. [lomenyuanvras snepaus cocamou npysxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunemuueckou dSHepauu. 3aKOH COXPAHEHUS MEXaHUYECKOU

DHEPI'UH.

Hemoncmpayuu

1. Habnrogenne MexaHn4ecKoro ABMKEHUS TeJla OTHOCUTEIbHO PA3HbIX TEJ
oTCu€Ta.

2. CpaBHeHHE TyT€l M TPAeKTOPHI JBHUKEHHS OJHOIO W TOrO K€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.

3. N3mepenne CKOpOCTH U yCKOPEHMSI TPSIMOJIMHEMHOTO JIBUKECHHS.

4. Hccnenoanue npu3HaKkoB PaBHOYCKOPEHHOTO JIBUKECHUS.

S. Habmoienue nBU»KeHUS Tela Mo OKPY>KHOCTH.

6. Habnrogenne MeXaHWYECKUX SBJICHHH, NPOUCXOJAIIMX B CHCTEME

orcuéra «Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JABUKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3UKU.
7. 3aBHCHUMOCTh YCKOPEHHS TeJla OT MACChl Tela W JEHUCTBYIOIIEH Ha HETO
CHUJIBL.
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8. Habiroienue paBeHCTBa CUII IPU B3aUMOJEHCTBUM TE.
9. M3MmeHeHune Beca Tesa pu YCKOPEHHOM JIBUYKEHUU.
10. Ilepenaua ummysbca MpU B3aUMOJACHCTBUU Tell.
11. TIpeoOpa3oBaHus SHEPTUU TIPU B3aUMOJCHCTBUH TEJ.
12. CoxpaneHue UMIyJjbca MPU HEYIPYTOM B3aUMOACHCTBUH.
13. CoxpaneHue uMMIysbca Mpu aOCOIIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HaGmroneHre peakTUBHOTO JIBH)KCHUS.
15. CoxpaHeHHe MEXaHUYECKOM 3HEPrUuu Npu CBOOOIHOM A CHUH.
16. CoxpaHeHMEe MEXaHWYECKOM »HHEPruu MpH JABMKEHUM Tella IO
JEUCTBUEM ITPYKUHBI.
Dponmanvusle 1a00pamopHvle padbomul U ONbvIMbL

1.  Koucmpyupoeanue mpakma 015 paszeoHa u 0aibHeuue20 pagHoOMEPHO20
O0BUINCEHUS ULAPUKA UTIU MENEeHCKU.

2. Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHUSI OpycKa WM JBHXKCHUS
HIaPUKA 10 HAKJIOHHOW TUTOCKOCTH.

3. Omnpenenenre yCKOPEHUS Tela MPU PAaBHOYCKOPEHHOM JBHIKEHUH 10
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JNBIKEHUU 0€3 HayaJIbHON CKOPOCTH.

S. HccnenoBanne 3aBUCUMOCTH CHJIBI TPECHHSI CKOJBKCHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHHUSI.

6. Omnpenenenue kKodphuLeHTa TPEHUS CKOIbKEHUS.

7. Omnpenenenre KECTKOCTH MPY>KUHBI.

8. Omnpenenenre pabOThl CHIIBI TPEHUS TTPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAIBHON TTOBEPXHOCTH.

Q. Onpenenenue pabOThl CUJIBI  YOPYTOCTH TMPU  TOABEME Tpy3a

C MCTI0JIb30BAaHUEM HEIOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.
10. HM3yueHue 3aKOHA COXpaHEHHs SHEPTHUH.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJTHBI

KonebarensHoe npmkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJIeOaHMIA: MEPHO/,
4acToTa, aMIUTUTyna. Mamemamuueckuii u npysxcunHvlt masmuuxu. lIpespawenue
9HepauU NpuU Ko1ebamenrbHOM 0BUNCEHUU.

3aryxaromue Kosnedanus. Beinyxxaennsie konedanus. Pesonanc.

Mexanndeckue BoJHBL. CBONCTBA MEXaHWYECKUX BOIH. [IpodonvHble u
nonepeynvie 8oaHbl. /[MUHA 80HbL U CKOPOCMb €€ pacnpocmpanenusi. Mexanuueckue
B0JIHbL 8 MBEPOOM meie, ceticmudeckue 8onnbl (MC).

3ByK. I pomrocmo 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbMPA3EYK.

Hemoncmpauuu

1. HaOmronenne kosieOaHuii T€N1 MON AEHUCTBHUEM CHJIBI TSKECTH M CHJIBI
YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
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3 Habnronenue BeIHYKIE€HHBIX KOJIEOAHUM U pe30HaHCa.
4 PacnipocTpanenue mpoI0IbHBIX U TTOTIEPEYHBIX BOJIH.
5. Ha6nronenune 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI pE30HAHC.

@ponmanvHele 1a60pamopHvle padomvl U ONBINL b

1. OnpeneneHre 4YacToThl M NEpPUOJA KOJEOAHMH MaTeMaTU4ecKOro
MasITHUKA.

2. Omnpenenenre 4acTOThl M MEpUOAA KOJeOaHU MpPYyKMHHOTO MasiTHUKA
(21eKmpoHHan demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH MepUO/ia KOeOaHU MOIBEIIEHHOTO K HUTH
rpy3a OT JIJUHBI HUTH.

4, HccnegoBanne 3aBUCUMOCTM  Mepuofa  KoJieOaHUM  MPY>KMHHOTO
MasATHUKA OT MacChl Ipy3a (271eKmMpPOHHAA O0eMOHCMPAUU).

5. [TpoBepka HE3aBUCUMOCTH MEepUoJia KojeOaHuil rpy3a, MOoJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh Tepuojaa  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTHU MPYKUHBI.

1. N3mepenne  ycKOpeHHs  CBOOOJHOrO  NAACHUS  (31eKmpPOHHAA
demoncmpauusi).

Paznen 10. DiiekTpOMarHuTHOE MOJI€ U YJIEKTPOMATHUTHbBIE BOJIHBI

DJIEKTPOMAarHUTHOE  TOJIE€.  ODJEKTpOMarHutHele  BOdHBL.  (Ceoticmea
IneKmpomMacHumuslx 60aH. Illkana onekmpomacnumuolx 60aH. Hcnonv3osanue
INEKMPOMASHUMHBIX 80JIH OIS COMOBOU CEA3U.
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OnexkTpomMarHuTHas mnpupoga cBera. CkopocTh cBera. BosiHOBbIE CBOMCTBa
CBETa.

Jemoncmpayuu

1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOWICTBA CBETA.

@ponmanvusie nabopamopnsie’ pabomol u onvimol’*
1. W3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
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MOOMIBHOTO TejedoHa.

Pa3gen 11. CBeToBbI€ IBJICHUSA
JlyueBass mopenb cBera. Mcrounuku cBeta. [Ipsamonuneiinoe pacnpocmpanenue ceema. 3ammenusi Connya u Jlynol.
Otpaxenue cBeta. [11ockoe 3epxano. 3akonompadxceHus ceema.
[Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBeTa. [lonnoe enympennee ompadicenue ceéema. Hlcnonvzosanue noiHo2o
BHYMPEHHe20 OMPANHCEHUS 8 ONMUUECKUX C8EeMOB0AX.
Jlunza. Xox nyuedr B nuH3e. Onmuueckas cucmema Gomoannapama, mukpockona u meneckona (MC). a3z kak
onmuyeckas cucmema. bauzopyxocms u danvrnozoprxocme.
Pa3znoowcenue benoco ceema 6 cnekmp. Onvimol Hotomona. Cnooicenue cnekmpaibHuix Y8emos.
Hemoncmpayuu
[IpsiMonMHEHOE pacpOCTPAaHEHUE CBETA.
OtpaxeHune cBera.
[Tonyuenne n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTHYecKuii CBETOBO/I.
Xox mydeil B COOMpArOIe TUH3E.
XO0J1 Ty4el B pacCeUBArOLIECH JIMH3E.
[Toy4yenue n300pakeHni ¢ MOMOIIIBIO JTHH3.
[Tpuniun aeiictBus ¢oToarmapata, MUKPOCKOTIA U TEJIECKOTIA.
0. Mogens riasa.
1. Pasznoxenue 6eoro cBeTa B CIIEKT.
12.  TlomydeHue 6eoro cBeTa MpH CJIOKEHUH CBETA PAa3HBIX IIBETOB.
Dpornmanvhule 1adopamopHvle padomuvl U ONbIN b
HccnenoBanue 3aBUCMMOCTH yIjla OTPa)K€HUs CBETOBOTO Jiyda OT yIJIalaJCHHUS.
N3ydeHune xapakTepUCTUK U300paKEHUS IIPeAMETA B TIJIOCKOM 3€pKaje.
HccnenoBanne 3aBUCMMOCTH yIJia MPEJIOMIIEHNS CBETOBOTO JIy4a OT YTJlalaJIeHHs Ha TPAHUIIE «BO3LyX—CTEKIION.
[Tonyuenne n3006pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenre GOKYCHOTO pacCTOSIHUS M ONTUYECKON CUIIbI COOMPAIOIICHIINH3BI (2J1eKMPOHHAA 0EMOHCMPAYUs).
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6. OneITel MO Pa3loKEHUI0 OEJoro CcBeTa B CIEKTP (2/1eKMPOHHAAOEMOHCMPAYUSL).
7. OnbITHl O BOCTIPUATUIO 1BETA MPEIMETOB MPU UX HAOJIIOJECHUU Yepe3
I[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBI€ SIBJIEHUSI
Onvimol Pezepghopoa v 1mnaHetapHas Mojenb atoma. Mojenb atoma bopa.
HUcnyckanue u nocnowenue ceema amomom. Keanmot.
PanunoaktuBHOCTE. Anvgha-, 6ema- u eamma-uznyuenus. CTpoeHHE aTOMHOTO snpa. Hyxkiouwnas modens amomno2o aopa.
H3zomonvwl. Paouoakmusnwie npespawjernus.llepuoo nonypacnada amomuwix soep.
SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsiIOBOTO M MAacCOBOTO YMCEII.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu swepeuu Connya u 36€30 (MC).
SAnepHas sHepreTuka. /feticmaus paouoaKxmuHblix uzyyeHuti Ha sxcusvle opearuzmsl (MC).
Hemoncmpayuu
CrexTpbl U3Ty4YeHUS U TTOTIIOIICHHUS.
CrekTphl pa3IMYHBIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue TpekoB B kamepe Busbcona.
PaboTa cuérurka HOHU3UPYIOMIHNX U3TyICHHM.
Perucrparius u3inyyeHus TpUPOAHBIX MUHEPATIOB U MPOTYKTOB.
(Dpoumaﬂbnbte JaabopamopHvle padomsvl U ONbIM bl

o U A WD P

1. UccnenoBanue TPEKOB: U3MEPEHHE PHEPTUM YACTUIIBI 110 TOPMO3HOMYIYTH (TI0 oTorpadusm) (21ekmponnasn
demoncmpayusi).
2. N3mepenne paanoakTUBHOTO (OHA (2/1eKMPOHHAA 0EMOHCIPAUU).

IHoBTOpHUTEIBLHO-00001IAKO NI MOAYJIb

[ToBTOpUTENHEHO-0000MMIAIOMINY MOTYJIh MIPEAHA3HAYECH JJISi CUCTeMaTH3allud U 0000IICHHS TPEAMETHOTO COJICP KaHUS U
OTIbITA ACSITELHOCTH, IPUOOPETEHHOTO MPUU3YUYECHUHN BCEro Kypca (pu3mnKu.

[Ipy wm3ydeHWH NaHHOTO MOMYJS PEATU3YIOTCS M CHUCTEMATU3HPYIOTCS BHIBI JESATEIBHOCTH, Ha OCHOBE KOTOPBIX
o0OecrieunBaeTCs JOCTIDKEHUE TIPEAMETHBIX M METAlpeIMETHBIX IUIAHUPYEMBIX pPE3yJbTaToB oOydeHus, QopMupyeTcs
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€CTECTBEHHO- Hay4YHasl TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB MCCJIECJOBAHMS SIBJICHUW MPUPOILI U TEXHUKH, OBJIAJCHUE
YMEHUSIMHU OOBSICHATH (PU3MUECKUE SBJICHUS, TPUMEHSS TMOJIydEHHbIE 3HAHUS, PellaTh 3aJadd, B TOM YHCJIC Ka4yeCTBEHHBIC U
AKCIIEPUMEHTAJIBHBIE.
[IpUHIIMNIHATBHO JIESTEIBHOCTHBINM XapakTep MAHHOTO pa3lielia peaau3yeTcs 3a CU€T TOro, YTO y4dallluecs BBIMOJHSIOT
3aJ]aHusl, B KOTOPBIX UM IPEJIaraeTcs:
" Ha OCHOBE IOJIYYCHHBIX 3HAHWU PaCoO3HaBaTh W HAYYHO OOBSCHATH (PU3WYECKUE SBICHUS B OKPYXKAIOMICH MPHUPOJIC H
MMOBCEHEBHOM JKU3HH;

" HCIOJIB30BATh MO/ PYKOBOJCTBOM I€Jarora Hay4dHbIe METOABI MCCIEIOBAaHUS (U3NUECKUX SBICHUN, B TOM YHUCIE IS
MIPOBEPKH TUIIOTE3 U MOTYUEHUS] TEOPETUUECKUX BHIBOJIOB;

" OOBSICHATH C ONOPOM Ha AMAAKTHUECKUN MaTepual mocie 00CyKICHUs C TIeAaroroM HaydyHbIe OCHOBBI Hanboee BaKHBIX
JOCTUKEHUM COBPEMEHHBIX TEXHOJIOTUI, HalpUMep, IPAKTUUECKOTI0 UCIIOJIb30BAHMS PA3IMYHBIX HCTOUHUKOB 3HEPTUU Ha
OCHOBE 3aKOHa MPEBPAILCHUsI U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHH.

Kaxxmast 13 TeM JaHHOTO pa3zelnia BKII0YaeT YKCIEPUMEHTAIBHOE UCCIIeIOBaHNE 0000IIAIOIIETO XapaKkTepa Ha YCMOTPEHUE
nejarora U Mpy ero moMmomm. Pa3gen 3aBepriraercs MpOBEACHUEM JUArHOCTUYECKOW M OIEHOYHOW pabOThI 32 KypC OCHOBHOM
IIKOJTBL.

KOHTpOJIl)HO-I/ISMepl/ITeJILHI)Ie MaTepuajabl

[IpoBeneHre OIEHKU JAOCTHIKEHUN TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS Y4€OHOTO MpeaMeTa MpPOBOAUTCS B (dopme
TEKYIIETO U PyOeKHOTO KOHTPOJIS B BUIE KOHTPOJILHBIX PaboT.

7 knace

Konmponvnasa paboma Ne 1 no teme «IlepBoHayanbHble CBEIEHUSI O CTPOCHUHU BEILIECTBA»

Konmponvnas paboma Ne 2 1io teme «Macca, IIIIOTHOCTh, 00BEM.

Konmponvnasa paboma Ne 3 o teme « CHItbl B IPUPOJIEY.

Konmponvnas paboma Ne 4 o teme «JlaBneHue.

HUmoeosas nposepounas paboma.

8 knacc

Bxoouas nposepounas paboma.

Konmponvnas paboma Ne 2 no teme «Temnossle siBneHusy. Koumpoavuas paboma Ne 3 o TeMe « ArperatHbie
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COCTOSIHUS BEIIIECTBAY.

Koumponvnaa paboma Ne 4 no teme «Onektpudeckuil Tok. Hampsoxenuey,
«Conpotusnenue. CoeIMHEHHE TPOBOTHUKOB.

Konmponvnaa paboma Ne 5 no teme «PaboTa M MOIIHOCTH AJIEKTPUUECKOTOTOKay, «3akoH [xoys —JleHnay.
Hmoeosas nposepounas paboma
9 knace
Bxoonas nposepounas paboma.
Konmponvnaa paboma Nel no teme «3aKOHbI JABUXKEHUS U B3aUMOJICHCTBUS

TEI.
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Konmponvnas paboma Ne 2 no teme «MexaHndeckue KojieOaHus U BOIHB. Konmpoavhas paboma Ne 3 110 TeMe
«INEeKTpUYECKUE U MarHUTHBIE siBNIeHUs. Konmponvrasa paboma Ne 4 o teme «CTpoeHHE aTOMa U aTOMHOTO spa» U

«CTtpoenue u 3Botonus BeeneHHom.
Hmoeosas nposepounas paboma.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YUHEBHOI'O ITPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B uenom pesynbrarsl ocBoeHus odywaromumucs ¢ 3[1P ydyeOHoro mpenmera

«Duzuka» OJDKHBI COBIAJATh C pe3ylibTaramu (eaepaibHONM pabouell MmporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs.
Haunbonee 3HAUUMBIMU SIBIISIFOTCS:

JINMYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMA K 0OYUECHHIO U [IeJICHANTPaBICHHOM MTO3HABATEILHOM IeSITEIbHOCTH; YCTAHOBKA Ha OCMBICIIEHUE JTIMYHOTO
OTbITa, HAOMIOACHUN 3a (U3UYECKUMU
AKCIICPUMCHTAMH,
YCTaHOBKA Ha OCMBICIICHHE PE3yJIbTaTOB HAOJFONCHHUHA 3a MPUPOIHBIMA UTECXHOTCHHBIMH SBICHHSIMH C TTO3HITHIMA
(hU3UYECKUX 3aKOHOB;
CIIOCOOHOCTh OIICHWBATh IPOUCXOMSININE H3MEHEHUS W WX TOCIEICTBUS,hOPMYIUPOBATH U OIICHUBATH PHCKH,
(hOpMHUPOBATH OTIBIT;
MOBBIINIEHHE  YPOBHA CBOCH  KOMIIETEHTHOCTH  4Y€pe3 MPAKTHUECKYIOJACSITEIbHOCTh (TIPU COBMECTHOM
BBITIOJIHEHUN JTA0OPATOPHBIX MPAKTUYECKUX PaboT);yMEeHUE pa3nnyaTh y4eOHbIE CHTyallud, B KOTOPHIX ydammuiics ¢ 3[1P
MOXKET
JCHCTBOBATh CaMOCTOSTENIbHO, WM CHUTyalldd, TJE CIIEAyeT BOCIIONB30BAThCS CIPABOYHOW HWHGOPMANMEH H APYTHMH
BCIIOMOTaTEJILHBIMHU CPEJICTBAMH;
CIIOCOOHOCTh TPUHHMMATh pEIICHHWE B JKM3HEHHOH CHUTyallid Ha OCHOBE MEpeHOca IOJMYYCHHBIX B XOJEe OOydeHUs

(U3MYEeCKUX 3HAHUHU B aKTYaJbHYIO CUTYAIUIO; Y



CIIOCOOHOCTh COOMIOAAaTh B MOBCEAHEBHOM JKU3HU MpaBWJIa JTUYHOW OE30MAaCHOCTH Ha OCHOBE MOHUMAHUSA (PUINYECKUX
SBJICHUM U 3HAHUS 3aKOHOB (PU3UKHU;

YMEHUE KPUTUYECKU OILICHHBATh MOJYUYEHHYIO OT coOeceaHHKa WH(GOPMAIMIO, COOTHOCA €€ CO 3HAHMEM (PU3NYECKHUX
3aKOHOB;

CIIOCOOHOCTH MepeaTh CBOM COOOpaKEHUsI, YMO3AKITIOUEHHUS TaK, YTOOBI ObITh MOHSATHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTb MOBECHUSI 00YYarOIIErocs ¢ TOUKU 3pEHUsI OMACHOCTU UM 0€30MacHOCTH ISl ceOst WK JJI OKPY KAIOIIHX;

yBaXXEHUE K TPYY U pe3yJibTaTaM TPYI0BOH ESITeIbHOCTH;

yrayOJeHue MpeACTaBICHHM O IeTOCTHONW KapTUHE MHPa Ha OCHOBE TPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUYHBIX 3HAHUHN
U IPaKTUYECKUX YMEHUH.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Osnaoenue yHusepcaibHbIMuUu YUeOHbIMU NO3ZHABAM EJIbHBIMU OCUCH GUAMU:

BBISBJISTH IPUYHMHBI U CJACJCTBUS MPOCTHIX (PU3UYCCKUX SBJICHUMH;

onpenenarTh (GU3NIECKUE MOHATHS, CO3/1aBaTh 00OOIIEHUS, YCTaHABIMBAThaHAIOTHUH, KIACCU(PHUIIIPOBATD,
CaMOCTOSTEIILHO BBIOMPATh OCHOBAHUS W KPUTCPHH

JUTSI KJTacCU(DUKAIIMH, UCTIONB3YS CIIPABOYHYIO MH(OPMAITHIO U OMIUPASICh HA aJITOPUTMYUEOHBIX JEHCTBUN;
YCTaHABJIMBATh MPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKJCHHE, yMO3aKItoueHUe (MHIYKTHUBHOE,
JEYKTUBHOE, 10 aHAJIOTMH) U JIeJIaThBBIBOIbI 110]] PYKOBOJACTBOM II€/1arora;
MCKaTh WM OTOMpaTh MH(OPMAILMIO WU TaHHBIE U3 UCTOUHHKOB C YUETOM MPEIJIOKEHHON yueOHOM 3a/lauu U 3aJlaHHbIX
KPUTEPHUEB.
CO3/1aBaTh, MPUMEHSTh U MPE0OPA30BLIBATH 3HAKU U CUMBOJIbI, MOJICIH M CXEMBLIJISI PEIICHUS] Y4eOHBIX U MMO3HABATEIbHBIX

3ajad;
C TIOMOIIBIO TIEJIarora WJIM CaMOCTOSITEIHHO MPOBOIUTH OTIBIT, HECIOXKHBIMIKCIIEPUMEHT 10 YCTAHOBJICHHUIO
0COOEHHOCTEH (PU3NIECKOTO 0OBEKTA HIIH SBIICHUS; TIPEOOPa30BBIBATH MHGOPMAIIHIO U3 OJHOTO BUA B APyrou (Tadiuily B
TEKCT |
mp.);

YCTaHABJIMBATh B3aMMOCBS3b (PU3NUYECKUX SIBICHUW M MPOIIECCOB, UCIIOIB3YS
AJTOPUTM YYEOHBIX JEHCTBUH.
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Osnadenue yHueepcanvbHblMu y4eOHbIMU KOMMYHUKAMUBHOIMU OCUCIMGUAMU:

OCO3HAHHO MCMOJB30BATh PEUEBbIC CPEACTBA B COOTBETCTBUHM C 3aJlayeii KOMMYHUKAIUH JJISI BRIPAXKEHUSI CBOMX MBICIICH U
NOTpeOHOCTEH JIJIs TUTAHUPOBAHUS CBOEH JIEATEITLHOCTH;

OpPraHU30BBIBaTh YU€OHOE B3aUMOJICHCTBUE B TpyNIe (OMpeAesaTh 001Ire eI, pacpeieisiTh POJId, I0TOBAPUBATHCS JPYT
C APYTOM H T. I1.).

[[EJICHANPABICHHO HCIOJIb30BaTh HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIE TEXHOJOTHUH, HEOOXOAMMBIE JUIsl PpEelIeHUs
y4eOHBIX U MPAKTUYECKUX (DPU3UUECKUX 3a]1ad;

OpPraHM30BBIBATh y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO NEATEIBHOCTh C YYUTEIEM M CBEPCTHHKAMH B IPOLIECCE
3aHATHN HUBHKOM.

Osnadenue ynugepcanbHolMu Y4eOHbIMU PeZYIAMUGHBIMU OClICIBUAMU:

MOHUMATh IIeJIM €CTECTBEHHOHAYYHOTrO OOy4YeHHMs, CTaBUTh W (OPMYJIHMpPOBaTh Jyisi ceOs HOBBIE 3ajladyd B ydeOe u
MO3HABATEJIbHOM JESTEIbHOCTH;

oOHapy>KuBaTh U POPMYJIMPOBATH YUEOHYIO MPOOIEMY, ONIPEACIATh LIeNb YUeOHOM NeSITeIbHOCTH;

CaMOCTOATENLHO WK C MOMOIIBIO YUUTENS IUIAHUPOBATh IMMYTH JOCTIKEHUS LIeTiel B PU3MUECKUX HKCIIEPUMEHTAX, B TOM
4HCJIe albTepHATUBHBIE, 0CO3HAHHO BBIOMpaTh Hanboee 3(h(PeKTUBHBIE CIOCOOBI PEIICHUS YYeOHBIX U TTO3HABATEIBHBIX 33/1a4;

COOTHOCHUTh CBOHM TPAKTUYECKHE JCWCTBUA C IJIAHUPYEMBIMH pe3ylbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOEH
JESTENIbHOCTH B TIPOIIECCE JOCTHXKCHUS DPe3yJbTaTa, OMpeAeNisiTh CIocoObl MEHCTBHI B paMKax NPEIIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYalIUEH;

MIPABHJILHOCTDH BBITIOJTHEHUS DKCIIEPUMEHTANBHON yueOHOHN 3a71a49i, COOCTBEHHBIE BOZMOYKHOCTH €€ PEIICHUS;

BJIaJICHWE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIEHKH, TPUHATHS PEIICHUN U OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B yueOHOU
Y TI03HABATEILHON ACSITEFHOCTH;

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu ¥ IIPEAJIararh IUIaH €€ U3MEHEHUS; IPEABUAECTb TPYIHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh NP PELICHUU Y4eOHOU

3a/1a4y;
OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMUPOBATH BCE BOKPYT.

MNPEIMETHBIE PE3YJIBTATHI
TpeGoBaHus K NpeaMeTHBIM Pe3yJbTATaM OCBOCHHMS Y4eOHOI0 mpeaMera
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«Du3uKa», pacnpeaeJeHHbIe 110 roAaM 00y4eHus
PesynpTaTel 0 romaM (GOpPMYIUPYIOTCS MO TPHUHIMITY JO0ABICHUS HOBBIX PE3YIbTATOB OT ToAa K Toay (pe3ysbTaThl
OYEpPETHOTO T'0J1a 0 YMOJYAHUIO BKIIOYAIOTPE3YIbTAThI IPEABIAYIINX JIET).

7 KIIACC
[TpenMeTHbIC pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

— OpHUEHTUPOBATHCS B TOHATUSX M ONEPUPOBATh MMH Ha 0a30BOM YpOBHE: (M3MYECKHE U XUMHYECKUE SIBICHUS;
HaAOJII0/ICHHE, DKCIIEPUMEHT, MOJIEJh, TUTIOTE3a; SAUHUIBI (PU3NYECKUX BEIMYUH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHUSI
BemiecTBa  (TBEpHOE, OIKUAKOE, Ta3000pa3HOE); MEXaHMYEeCKOe JBWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSMOJIMHEMHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOWAs cui, jaepopmanus (ympyras, IUIacTHYECKasi), HEBECOMOCT,
COOOMIAIOUINECS COCYBI, C OMIOPON HA JUAAKTUYECKUN MaTepral

— pa3nmuuath sBieHUd (qud@y3us; TEmIoBOE IBUYKEHUE YacTHI] BEUIECTBA; PAaBHOMEPHOE IBH)KEHUE; HEPABHOMEPHOE
JBWKEHUE; WHEPIMS; B3aUMOJCUCTBUE TEI, pagHogecue MEEPObIX mell C 3aKpenjiéHHOU OCblo paujeHus; Tepenadya
JABJICHUS TBEPABIMU TEJIAMH, JKUIKOCTIMU U Ta3aMu; aTMOchepHOe JaBlieHHE; IUJIJaBaHUE TeJ; MpeBpaIicHUs
MEXaHUYECKON AHEPIruM) MO ONHUCAHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(puznyeckoe sABJICHUE, TOCIE MTPEIBAPUTEILHOTO OOCYKIEHHS C MEarorom;

— pacrio3HaBaTh MPOSIBJICHUE U3YyUYEHHBIX (PM3UUYECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM YHCiie PU3NUECKHUE SBJICHUS B
MPUPOJIC: PUMEPHI JABWKECHUS C PA3TUYHBIMU CKOPOCTSMHU B KMBOW M HEKUBOW MPUPOJIC; ACHCTBHE CUJIBI TPEHUS B
MPUPOJE U TEXHUKE; BIMSHUE aTMOCPEPHOro JABJICHMS Ha KUBOM OpraHusM; IJIaBaHUE pbIO; pblYard B Telle YEJIOBEKa;
P 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4€OHYIO, BBIJEISTH CYIIECTBEHHbIE CBOMCTBA/PU3HAKU (DU3UUYECKUX
SIBJICHUM C TOMOIIIBIO Me1arora;

— OIKCHIBaTh H3yYEHHBIE CBOMCTBAa Tel M (U3MYECKUE SIBJICHUSA, UCHONb3Ys (U3MYECKHEe BEJIWYUHBI (Macca, 00BEM,
IJIOTHOCTh BEIIECTBA, BPEMSI, IyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC TeJla, CHJIa TPEHUS,
naBieHue (TBEPIOTO Teja, KUIAKOCTH, Ta3a), BHITAJKUBAIONIAS CHJIA, MEXaHWYecKass paboTa, MOIIMHOCTH, IUIEYO CHIIHI,
MOMEHT CHJIbI, KOO (GUIMEHT MOJIE3HOTO IEUCTBHS MEXaHU3MOB, KHHETUUECKAs U TIOTCHIIMAIbHASI SHEPTHUS) C

— OIOpPOH Ha CXeMY; TP OMHCAHUHU PACKPBHIBATH (PU3UUYECKUI CMBICI UCTIOIB3YEMbIX BETUYHH, UX 0003HAYCHUS W €IUHUIIBI
bU3UYECKUX BEIUYUH, HAXOOUMb (HOpMYabl, C8A3bl8aroujue OAHHYI0 (QUIUUECKYI0 BelUYUH) C OpYeUMU BeUHUHAMU,
CMpoums 2pagury U3y4eHHbIX 3d8UCUMOCTEl PU3UYecKUx 6eauyyH ¢ OTIOPON Ha TUAAKTUYECKUNA MaTepua,

— XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBJICHUS U IMPOIECCHI, UCITIONB3Ys MpaBUiIa CIOXKEHUS CU (BAOJIb OAHOU
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npsaMon), 3akon Iyka, 3axon Ilackans, 3axkon Apxumeoa, nmpasuno pasnosecus pviuaza (010Ka), «3010moe Npasuiox
Mexanuku, 3aKOH COXPAHEHUsS MEXaHMUYECKOM OSHEpPruM; IpU 3TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA MU
3anucvleams e20 MamemMamuyecKoe 8blpaddiceHue oo pyKogoOCMBEoM neoazo2a ¢ 06cycoenuem niana pabomol;
OOBSCHATh (PU3MYECKHE SBJICHUS, MPOLECCHl M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallMil MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa: Py MOMOIIUIIEAArora BhISBISATh IPUYMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3
1—2 noruyeckux ImAaroB ¢ OmMopoil Ha 1—2 HM3yUEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUN, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

peliaTh TUIIOBBIE pacu€THbIE 3a7aud B 1JE€HCTBUE C OMOPOW Ha aNrOpPUTM, NMPEABAPUTEIBHO pa300paHHbI COBMECTHO C
[Ie1aroroM, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOLUE (PU3UUYECKUE BEIMUMHBI: HA OCHOBE aHAJIU3a yCIOBUS 331a4u
3alUChIBaTh KPATKOE YCIOBHUE, MOJCTaBIATh (PU3MUECKUE BEIMYMHBI B (OPMYJbl M MPOBOAUTH PACUETHI, HAXOJIUTH
CIpPaBOYHbIC JAHHBIE, HEOOXOAMMBIE ISl pEUIeHHs 3aJad, OLEHUBATh PEATUCTHUYHOCTH IOJIYyYEHHOH (hr3HUecKon
BEJINYUHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUINTh MHPH MOMOIIM (PU3NYECKUX METOAOB MOCIE NPEIBAPUTEITHLHOTO
00CYXXJIeHHsI C MEeJaroroM; Mpy MOMOIIM I€1arora B OMHCAHUM UCCIENOBAHUS BBIIEIATH MPOBEPSAEMOE MPEANOTI0KEHNE
(rumoTesy), ¢ OMOpPO Ha AMJAKTUYECKUH MaTepuali pa3inyaTh U UHTEPIPETUPOBATH MOJYYEHHBIN Pe3yJibTaT, HAXOAUTh
nocie 00CyXAeHUs C IeAaroroM OmMuOKH B XOJI€ OMBITA, I€JIaTh BHIBOJBI 10 €r0 pe3yibTaTaM;

YMETb HaXOAWTh C MCIOJIb30BAaHHEM IUPPOBBIX 00pa30BaTENbHBIX PECYpPCOB OMBITHl MO HAOMIOACHUIO (DU3HMUYECKHUX
ABJICHUHN WM (PU3UUYECKUX CBOMCTB Tesl: (OPMYJIMPOBATh MPOBEpPSEMbIE MPEANOIOKEHUS, COOUpaTh YCTAaHOBKY U3
pEJIOKEHHOTO 00O0pYJIOBaHMsI C OMNOpPOM Ha CXEeMy, 3aluChiBaThb XOJ OMNbITa U (OPMYJIUPOBATH BBIBOJBI TOJ
PYKOBOJCTBOM IE€AArora;

BBINIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MacChl Tella, 00bEMA, CHIIBI U TEMIEPATyphl C MCIOJIb30BAHUEM
aHAJIOrOBBIX M IU(POBBIX MPUOOPOB C OMOPOM HA AITOPUTM; 3AMHUCHIBATH MOKa3aHUS MPUOOPOB C YyUETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOAUTH COBMECTHO C TMEAAroroM HCCIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUYECKON BEIWYHHBI OT JPYrol C
VCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHIKYILETOCS TeJla OT BPEMEHHU ABUKEHUS TENa;
CUNbL MPEHUsI CKOTIbIICEHUs Om 6eca meid, Kayecmea 0opabomxu nogepxHocmel mei u He3a8UCUMOCIU CULbl MPEHUsL O
NI0WAOUCONPUKOCHOBEHUS M, CUTbL YNPY2OCMU OM YOIUHEHUS NPYIHCUHDBL,

6bll’l’lCl]ZK'u6alOl/l/;€1j cunvl om 006wvéma n02py9fCéHHOL7 yacmu meaa u om njiomHocmu chudicocmu, eé He3a8UCUMOCmU Om
njiomHocmu meja, om 2]1y6MHbl, HA KOmMOpY nocpysitCenHo meio, yC]ZOGI/ﬂ:Z njiaeaHus mei, yCJZOSMﬁ pasHoeecus povidaca u
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010K06),; TIO PYKOBOJICTBOM II€[arora y4acTBoBaTh B IUIAHUPOBAHUU YUEOHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, Cleays MPEeaJoKeHHOMY IUIaHy, (UKCUPOBAaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH
(U3HUECKUX BEJIMYMH B BUJIE TPEAJIOKEHHBIX Ta0JIUIl U TpaUKOB, JIeTaTh BBIBOJIBI MO PE3YJIbTATAM MCCIICIOBAHUS;
COOTHOCHUThH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH (IJIOTHOCTH BEIIECTBA KUKOCTH U TBEPAOIO Teja; Cuila TPEeHUs
CKOJIb)KEHUS; JaBJICHNE BO3yXa; BRITAIIKABAIOIIAs CUJla, IEHCTBYIONIAs HA IOTPYKEHHOE B XKHUAKOCTh TEN0; KO HUIIUEHT
MIOJIE3HOTO JIEUCTBHS MPOCTBIX MEXAHW3MOB), CIEAysl MPEIJIOKEHHOW WHCTPYKUMWU; MPU BBHIINOTHEHUH U3MEPEHUN MO
PYKOBOJICTBOMIIEIArOra COOMPATh FIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATh 3HAYEHUE NCKOMOM BEJTUYHHBIL;
coOMIoaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe C¢ 1ab0paTOpHBIM 00OPYJOBaHUEM IMOCJE IPEIBAPUTEIHLHOTO
00CYXKIEHHUsI C TeIarorom;
COTIOCTABJIATh MNPHUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP, JUHAMOMETD,
COOOIIAIOIINECS COCYbI, OapOMETp, pblyar, MOABMXKHBIA M HEMOJBMXKHBIM OJIOK, HaKJIOHHAs TJIOCKOCTh C OMOpPON Ha
JTUAJTAKTAYECKAN MaTepuan,
XapaKTepHU30BaTh NPHUHLMIBI ACHCTBUS W3YYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOMCTB MOCIE MPEIBAPUTEIBLHOTO
OOCYXXJE€HHsI C MEJaroroM C OMNOpod Ha HUX ONUcaHus (B TOM 4YHCIE: NOJUIMIIHHUKH, YCTPOMCTBO BOJOINPOBOJA,
TMAPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), WCIONb3ysl 3HAHUS O CBOMCTBAX
(bu3HUeCcKUX SBJICHUN U HEOOXOUMBbIE (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHI / HAXOAUTh HMH(OPMALMIO O IPUMEpax MPaKTUYECKOTO0 HCHOJIb30BAaHUS (PU3NYECKUX 3HAHUU B
MOBCETHEBHOM KM3HM JJI1 o0ecreyeHust 0€30MacCHOCTH MPU OOpaIllEeHUH C MPUOOpaMHU U TEXHUYECKHUMH YCTPOWCTBAMY,
COXpaHEHUS 310POBbs U COOIOJIEHUSI HOPM 3KOJIOTMUECKOTO MOBEICHUS B OKPYXKAIOLIEH Cpelie;
OCYUIECTBJIATh C MOMONIBIO NeAarora 0TOOpP MCTOYHUKOB MH(pOpMAUU B ceTH MHTEpHET B COOTBETCTBUHU C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAaHUW W MyTEM CpPaBHEHUS Pa3IUYHbIX HCTOYHUKOB BBIJCISThH
nH(pOpPMaLIKIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM HIIM MOKET OBITH HETOCTOBEPHOI;
WCIIOJIb30BaTh MpPHU BBIMOJHEHUH Y4YeOHBIX 3aJaHUi HAay4YHO-TIOMYJSPHYIO JUTEpaTypy (GU3HUYECKOTO COJepKaHus,
CIpaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHeT; BilafeTh NMpuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
cO3/aBaTh MOJI PYKOBOJICTBOM Iefarora ¢ oOCyX/JI€HHEM IUIaHa padoThl KPaTKUE MUCbMEHHbBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HHPOPMALUU(PU3UUECKOTO COIePKAHUS, B TOM YHUCIIE€ MYOIMYHO JIeJaTh KpaTKUue COOOIEHUs
0 pe3yibTaTax MPOEKTOB WJIM YYEOHBIX MCCIIEOBAHUM; MPU 3TOM TI'PAMOTHO HCIOJIb30BATh M3YYEHHBIN MOHSATUHHBIN
anmapar Kypca QU3MKH, COMPOBOKIATHBBICTYIUICHNE MPE3CHTALIUEH;
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— TIpH BBIMOJIHEHUH YYeOHBIX MPOECKTOB U MCCIEAOBAHUHN MO/ PYKOBOJICTBOMIIEAArOra paclpeAesisiTh 00s13aHHOCTH B TPYIITE
B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJadyaMM, CJICAUTH 3a BBIIOJHEHUEM IUIAHA JEHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIAJl B JEATEIBHOCTh TPYIIIbI; BbICTpAaUBaTh KOMMYHHUKAaTHMBHOE B3aUMOJCHCTBUE, YUYUTHIBas MHEHHUE
OKPY’/KAIOLIUX.

8 KUIIACC
[TpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTD y O0YJAIOIIMXCS YMECHU:

— OPHUEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH MU Ha 0A30BOM YPOBHE: Macca M pa3Mepbl MOJIEKYJI, TEINIOBOE JBUXKECHUE
aTOMOB M MOJICKYJI, arperaTHbI€ COCTOSHHUS BEIISCTBA, KPUCTAUIMYECKHE W aMOp(HBIC Teja, HACHIICHHBIA U
HEHACHIIICHHBIA Tap, BIAKHOCTh BO3JyXa; TeMIlepaTypa, BHYTPEHHSS JHEPTHs, TCIUIOBOM IBUTATENb;, JJIEMCHTAPHBIN
ANEKTPUUCCKUN 3apsif], dJICKTPUICCKOE T0JIe, TIPOBOJHUKHA U TUAICKTPHUKH, TIOCTOSHHBIN JJICKTPHYECKUN TOK, MarHUTHOE
noJe;

— pa3nuyaTh SBJICHUS TIOCIIE MPEABAPUTEIILHOTO OOCYK/IEHHUS € Me1aroroM (TErioBOe paclIupeHne/cxxaTue, Terionepeaaya,
TEIJIOBOE€ pPAaBHOBECHE, CMAuMBaHUE, KANMWULSIPHBbIC SBJICHMS, MCHApEeHUE, KOHJICHCAlUS, IUIABJICHWE, KPUCTAILTU3AIIMS
(oTBepaeBaHue), KUTICHUE, TerJIonepeaaya (TEeTUIONPOBOTHOCT, KOHBEKITHS, U3ITy4YCHHUE);
AJIIEKTPU3aALMS TEJl, B3aUMOJICHCTBUE 3apAIOB, JEHCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJCHCTBUE
MarHuToB, JCHCTBME MAarHUTHOTO  TIOJIS HA MPOBOJHHUK C TOKOM, DJICKTPOMArHWTHASI MHAYKIIHS) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUC;

— pacIio3HaBaTh C TIOMOIIBIO TEIarora MPOsBJICHUE U3YYCHHBIX (DU3UYCCKUX SIBJICHUN B OKPYKAIOIIEM MHPE, B TOM YHCIIC
(du3HYecKue SIBJICHUS B MPUPOJIC: IOBEPXHOCTHOE HATSHKEHUE M KAMMIIISIPHBIC SBJICHUS B MIPUPOJIE, KPUCTAUTBI BIIPUPOJIE,
nznydenre CoJHIa, 3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bl, 0Opa30BaHUE POCHI, TyMaHa, WHES, CHETa; AJICKTPUIECCKUE
SBJICHHSI B aTMOc(depe, dTEKTPUUYECTBO JKUBBIX OPTaHU3MOB; MAarHUTHOE T0JIe 3eMITH, Apeid MOII0COB, pOJIh MATHUTHOTO
MOJISt TSl KU3HU Ha 3eMJie, TOJISIPHOE CUSIHHE; MPU STOM TMEPEBOANTH MPAKTUUYECKYIO 3a7ady B Y4EOHYIO, BBIIACISATH
CYIIIECTBEHHBIC CBONCTBA/MIPU3HAKN (DU3UUECKUX SIBJICHUIA;

— OIKACHIBATh TOJI PYKOBOJCTBOM IIearora ¢ OOCYXICHHEM IUIaHa paOOThl M3YYCHHBIC CBOMCTBA Tel W (HU3UUYECKUC
SIBJICHHSI, MCTIOJIB3YS (U3UYECKUE BEIMYMHBI (TeMIlepaTypa, BHYTPCHHSS OSHEPrHsl, KOJWYCCTBO TEIUIOTHI, YIEIbHAs
TETUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa IUIABJICHWSA, yAENbHAas TeIIoTa MapooOpa3oBaHus, yAelbHAas TeIjioTa
CTOpaHUs TOTUINBA,

KOC—)(I)(bI/ILII/IeHT ITOJIE3HOT'O ,Z[GﬁCTBHH TEILIOBOM MalllMHbI, OTHOCUTCIIbHAA BJIA)KHOCTh BO3yXa, 3JI€KTpPI‘I€CKI’Iﬁ 3apan, Cujia
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TOKa, D3JEKTPUUECKOE HAMpPSIKEHUE, CONPOTHBICHWE IPOBOAHMKA, YAEIBHOE CONpPOTUBIEHHE BEIIECTBA, pabora u
MOII[HOCTh 3JIEKTPUYECKOTO TOKA); MPU ONUCAHUM MPABUIBHO TPAKTOBATH C MOMOILIBIO Mefarora (hU3NUeCKUid CMBICI
UCIOJIb3yEMBIX BEJIUYMH, 0003HAYEHUSI U €IUHULBI (PU3NYECKUX BEIMYUH, HAXOAUTHh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(pU3UYECKyIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, CTPOUTH IPA(PUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
OIpPEEIATh IOCIE MPEIBAPUTENBLHOIO OOCYKIEHHUS C IMEJaroroM CBOMICTBa Tell, GU3NYECKUE SIBICHHUS U IPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHHMs BEIIECTBA, NPUHLHUII CyNEPIO3HIINU
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPAHEHMs 3apsja, 3akoH Oma s ydacTka Uenu, 3akoH [{icoyns—Jlenya,
3aKOH COXPaHEHUsI SHEPTUU; TIPU ATOM HAXOJUTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MAaTEMATUYECKOE BHIPAXKEHUE C
O1opoi Ha HH(POBEIE 0OPa30BATENbHBIE PECYPCHI;

COOTHOCUTBH MOJI KOHTPOJIEM Iejarora (pu3MyecKkue Mpolecchl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTyallUd
MIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, PA MOMOIIX IEAAarora BbIABIATH NPUYMHHO-CIICICTBEHHBIE CBA3U, CTPOUTH
00bsACHEHHE M3 |—2 JIOrMYECKMX IIAroB C OMOpOM Ha |—2 W3y4EeHHBIX CBOMCTBA (PU3UYECKHUX SIBICHUW, (DPUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

peliaTh TUMIOBBIE pacu€THBIC 3a7]auu B 1—2 NEUCTBUS C OMOPOI HA aJITOPUTM, TIPEABAPUTEILHO Pa300paHHbBIA COBMECTHO C
[Ie1aroroM, UCIOJIb3ysl 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIUE (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHajIW3a yCIOBUS 33Ja4u
3alUChIBaTh KPAaTKOE YCIIOBUE, BBISBJIATH HEAOCTATOK JAHHBIX Ul PELIEHUsS 3a/adyd, BbIOWpaTh 3aKOHBI U (OPMYJIBL,
HEOOXOAUMbIE ISl €€ pelIeHUs, MPOBOAUTH Pacu€Thl M CpPaBHUBATh IMOJIyUEHHOE 3HaueHHE (PU3MUECKON BETUYMHBI C
U3BECTHBIMHU JJTaHHBIMY;

UMETh TpEACTaBI€HUE O MpoldjemMax, KOTOpble MOXHO PEIIUTh MpH MOMOIIM (PUIUYECKMX METOJIOB IMOCie
MPEABAPUTEIILHOTO OOCYXKIEHUsI C TMeNaroroM; MCHOJb3ysd OINUCAHUWE UCCIENOBAHMS, BBIICIATh MPOBEPSIEMOE
IIPEANOJIOKEHNE,OLICHUBATHh PABUIILHOCTD MOPSAAKA NPOBEACHUS UCCIIEIOBAHMS, AEIATh BEIBOBI;

yMETh HAXOAWTh C HCIOJb30BaHHEM IU(MPOBBIX O00pPA30BATEIBHBIX PECYPCOB OMbBITHI MO HAOIIOJIECHUIO (PUINUYECKUX
ABJICHUN MM (PU3MUECKHX CBOWCTB TeN (KamWUISPHbBIC SBIICHUS, 3aBUCUMOCTb JaBJICHUS BO3AyXa OT €ro o0béma,
TEMIEPaTypbl; CKOPOCTH IIpoLlecca OCTHIBAHUS/HAIPEBAaHUSA MPU M3JIYYEHUH OT IBETa HU3Iy4aroulel/moriomaromei
IIOBEPXHOCTH; CKOPOCTb MCIIAPEHHS BOABI OT TEMIIEPATYPHI KUJIKOCTH U IUIOLIAAN €€ TOBEPXHOCTH; IEKTPU3ALUA TEN U
B3aUMOJEHUCTBUE DJIEKTPUYECKUX 3apsAA0B; B3aUMOJICHCTBHE ITOCTOSHHBIX MAarHUTOB, BU3yalU3alUs MAarHUTHBIX IOJIEU
IIOCTOSIHHBIX MAarHWTOB; JEWCTBHsS MAarHUTHOIO TOJII HA NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOWCTBA
ANIEKTPOJBUTATENS TOCTOSIHHOTO TOKA): POPMYJIUPOBATH MPOBEPSIEMbIE

IMPCAIIOJIOKECHNA, CO6I/IpaTB YCTaHOBKY M3 IIPCAJIOKCHHOI'O O60py,Z[OBaHI/I}I C OHOpOfI Ha CXEMY, OIIMChIBATb XOJ OIIbITa U
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(opMyIUpPOBATH BBIBOJIBI 110 PYKOBOJCTBOM IE€Jarora;

UMETh MPEACTABICHUS O U3MEPEHMHM TEMIEpPATypbl, OTHOCUTENIbHON BIIaXHOCTU BO3AYXd, CHUJIbl TOKA, HANPSIKEHUS C
WCIOJIb30BaHUEM aHAJIOTOBBIX NPUOOPOB M JNATYMKOB (PU3WYECKUX BEIMYHMH, MPU TOMOIIM TeJarora CpaBHUBATH
PE3yNbTaThl U3MEPECHUM ¢ YUETOM 33JJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MPOBOAWTH COBMECTHO C TMEAAroroM HCCIEA0BaHUE 3aBUCUMOCTH OJHOW (PU3MUeCKON BENIUYUHBI OT JAPYrol ¢
UCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUN (3aBUCUMOCTD COIIPOTUBIIEHUS MPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAId TOMEPEUYHOTO
CEUEHUS U yJIE€IbHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJAHNKA; CHIIBI TOKA, UIYIIEr0 Yepe3 MPOBOIHUK, OT HANPSIKEHUS Ha
IPOBOJHUKE; HCCIEAOBAHME IIOCIENOBATEIBHOIO M IAPAUIEIBHOTO COCIUHEHUH IIPOBOJHUKOB): IIJIaHUPOBATH
UCCIIEJJOBaHUE, COOMpATh YCTAaHOBKY M BBINOJHATh U3MEPEHMs O] PYKOBOACTBOM IIE€Jarora, ciaenys IpeaioXKEeHHOMY
IUIaHy, UKCUPOBATH PE3YJIbTAThI MOJTYYEHHON 3aBUCUMOCTH B BUJE TaOJIMIl U TpaUKOB, JeJIaTh BHIBOJIBI IO PE3yJIbTaTaM
UCCIIEIOBAHUS 11OCII€ OOCYKICHUSIC ME1aroroM;

COOTHOCUTh KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMH (yJelbHas TEIJIOEMKOCTh BEIIECTBA, COMNPOTHBICHHE
MIPOBOJIHMKA, pab0OTa U MOIIHOCThH 3JEKTPUYECKOTO TOKA): C MOMOIIbIO MeJarora IIaHUPOBaTh HU3MEPEHUs, cOOMpPAThH
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CJIEAYs MPEIJI0KEHHON UHCTPYKIINH, U BBIYUCISATh 3HAUYECHUE BEJIUYHUHBL;

coOJI01aTh MpaBWJIa TEXHUKU O€30MAaCHOCTU MpU paboTe ¢ J1abopaTOpHBIM 000PYJOBAHUEM MOCIE MPEABAPUTEIHHOIO
00CYXKIEHHUSI C Tearorom;

COTIOCTABJIATH C MMOMOIIBIO TIelarora MPUHIMUIbBI 1eHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha
UX ONHUCaHUs (B TOM YMCIIE: CUCTEMAa OTOIUIEHUS IOMOB, TUTPOMETP, NapoBasi TypOUHA, aMIIEPMETP, BOIbTMETP, CUETUUK
ANEKTPUYECKOM  DHEPruH, JIJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE  AJIEKTPONPUOOPHl  (IPUMEPHI),
ANEKTPUYECKUE MPEAOXPAHUTENHN; BJIEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCHOJb3Yys METOAMYECKUE
MaTrepHuaibl O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3HUUYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYKIEHHUS C Me1aroroM MpocThle TEXHUYECKUE YCTPOICTBA U U3MEPUTEIIbHbBIE
npuOOpHI 1O CXeMaM M CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP, JIBUTATEIh
BHYTPEHHETO CrOpPaHHUsl, AJIEKTPOCKOII, PEOCTAaT); COCTABIATH CXEMbI 3JIEKTPUYECKHUX LENEel ¢ MOCIeAOBATEIbHBIM U
napajuiebHBIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETICH;
NPUBOIUTH MPUMEPHI/HAXOAUTh HH(OpPMALMIO O TpUMEpax MNPAKTUYECKOTrO HCHOIb30BaHUS (U3MUYECKUX 3HAHUN B
MOBCEAHEBHOM KU3HU JUIsl 00ecrneueHns10e30MacHOCTH MPU 00paIEeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMH,

COXpaHCHUA 30J0POBbI U CO6JIIO,Z[CHI/IH HOPM 3KOJIOTHYECCKOI'O IMMOBCACHHUA B Opr}KaIOHIeﬁ Cpeac;

OCYIIECTBIISITh C MOMOINIbIO TeAarora MOWCK MHGpopManuu (U3MYECKOTO CojepkaHus B ceTu VHTepHET, Ha OCHOBE
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UMEIOUINXCS 3HAHUH U MyTEM CpPaBHEHMS JONOJIHMTEIbHBIX HCTOUYHUKOB BBIIEIATh MH(OpPMALMIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

— WCIIOJIB30BAaTh IIPU BBINOJIHEHUHM YYEOHBIX 3aJaHUl OTOOpaHHYIO I€JaroroM Hay4yHO-TIOMYJISIPHYIO JIUTEpaTypy
(Gu3NYECKOro coaepKaHusl, CIIpaBOYHbIE MaTepuajbl, pecypchl ceTu MHTepHET; BIaAeTh MpUEMaMu KOHCIEKTUPOBAHUS
TeKcTa, npeoOpa3oBaHusi UHGOPMAIIMU U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO C OMOPOW Ha alITOPUTM U YTOUHSIOIINE
BOIIPOCHI IE1Arora;

— co3[aBaTh MOJI PYKOBOJACTBOM Iefarora ¢ oOCy)XJIeHHEM IulaHa paboThl MHUCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIEHUS,
00001as uHGOpMaIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJEp>KaHUs, B TOM YHCJE IMyOJIMYHO MPEACTaBISATh
pe3yabTaThbl IIPOCKTHOW WIIM HCCIEAOBATEIBCKOM JEATEIBHOCTH; IPU 3TOM TI'PAaMOTHO MCIIOJIB30BAaTh W3Yy4YEHHBIN
HNOHATUHHBIN anmnapar Kypca (pU3uKy, COIIPOBOXKAATh BEICTYIUICHUE ITPE3CHTALIUEH;

— IIpH BBIIOJHEHUH YU€OHBIX MPOEKTOB U UCCIEA0BAHUN (PU3UUYECKUX MTPOLIECCOBIIOI PYKOBOACTBOM I€jarora pacipeiensirhb
00s13aHHOCTH B TpyNIE€ B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauyaMu, CIEAWTH 32 BBINOJHEHHWEM IUIaHA ACUCTBUHA U
KOPPEKTUPOBaTh €ro, AaJeKBaTHO OLIEHMBaTh COOCTBEHHBI BKJIaJ B JIE€ATEIBHOCTh TPYIIbL;, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TPOSBIISIS TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

9 KJIACC
[IpeameTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHU:

— OpHUEHTUPOBATHCS B TMOHATUSAX M ONEpUPOBaTh MMU Ha 0a30BOM YpPOBHE: CHCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TPACKTOPHs,, OTHOCHUTEIBHOCTh MEXAaHHYECKOro JBWXKEHMs, JAedopmanus (ymnpyras, IUIacTUYecKas), TpEHUE,
yenmpocmpemumenbHoe YCKOpeHue, HEBECOMOCTb W TEperpy3ku; LEHTP TAKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP
TSOKECTH TBEPAOIO Tella, paBHOBECHE; MEXaHMYECKHe  KojieOaHMs M BOJIHBI,  3BYK, HH(Pa3ByKHU YIbTPa3BYK;
AIIEKTPOMArHUTHBIE BOJHBI, IIKaja JJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30pPYKOCTh U JAIbHO30PKOCTb, CHEKMpbl
ucnyckanus u no2noujenust; anbha-, 6era- 1 raMMa-u3Iy4eHHs, U30TOIbI, siIepHast SHEPTEeTHUKA;

— COOTHOCHUTb SIBJICHHUS TIOCII€ TIPEIBAPUTEIBLHOTO OOCYXJEHUS C TMenaroromM (paBHOMEPHOE M HEpPaBHOMEPHOE
OpsIMOJIMHEWHOE JIBJKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BHXKEHHE, CBOOOJHOE TMaJeHUE TeJ, pABHOMEPHOE
JIBUKEHUE 1O OKPYKHOCTH, B3aUMOJICHCTBUE Tell, pEaKTUBHOE JBH)KEHUE, KOJeOaTeIbHOE IBUKEHHUE (3aTyXarollue |
BBIHYK/ICHHbIE KOJI€OAHUs), PE30HAHC, BOJHOBOE JBIKEHHE, OTPAKEHUE 3BYKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE,
OTPAKEHUE U MPEJIIOMIICHHE CBETA, IIOJIHOE

— BHYTPEHHEE OTpaX€HHE CBETA, pa3Nio’KeHUE OEJIOT0 CBETa B CHEKTP U CIOKEHUE CIICKTPAIBHBIX IIBETOB, AUCIIEPCHS CBETA,
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€CTECTBEHHAsl PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa M3IY4YEHHs) MO OMNMCAHHUIO MX XapaKTEpPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacrno3HaBaTh C MOMOLIBIO NEAAarora NposiBICHUE U3YYEHHBIX (PU3NYECKUX SBJICHUH B OKpPYKaIOIEM MHUpPE (B TOM YHCIIe
¢usnyeckue SBICHUS B MPHUPOJEC: MPUIUBBI U OTIUBHI, JABIKEeHUE MUIaHEeT COJHEUHON CHUCTEMBI, pEaKTUBHOE JBUKCHHE
KUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKUE BOJIHBI, IyHaMH, 3X0, I[BE€Ta TEl,
ONITUYECKHUE SBJICHUS B IPUPOE, OMOJIOTHIECKOE ACHCTBUE BUTUMOTO, YITPAPHOIETOBOIOU PEHTIEHOBCKOTO U3IYUYEHU;
€CTECTBEHHBIN PAaMOAKTUBHBIA (POH, KOCMHUUYECKHUE JIyYH, PaJUOAKTUBHOE HU3JIyYEHUE NPHUPOAHBIX MUHEPAJIOB; JIEUCTBHE
PaAMOAKTUBHBIX M3JIyY€HHU HA OPraHU3M 4YeJIOBEKa), IPU 3TOM M0 PYKOBOACTBOM I€arora nepeBOuTh NPAKTUUECKYIO
3a/1ayy B Y4EOHYIO, BBIJIETISTh CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKU (DU3UUECKUX SIBJICHUIA;

OMKCHIBATH MOJ PYKOBOJCTBOM IE€Aarora ¢ OOCYKJIEHHWEM IUIaHa pPadOThl M3YUYEHHBIE CBOMCTBA TEN U (PU3UYECKHE
ABJICHUS, UCHOJB3Ysl (PU3MUECKHUE BEIMUMHBI (CPEIHSAs M MTHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM JBUKECHHM,
YCKOpEHHE, IIepEMEUICHUE, IyTh, YIJOBas CKOPOCTb, CHJIA TPEHMUS, CUJIA YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO MaJeHUsI, BEC Tela, UMIIYJIbC TeJla, UMITYJIbC CHJIbl, MEXaHMYeCKass paboTa M MOIIHOCTb, MMOTEHIMAJIbHAsS
SHEPIHUs TeJa, MOJHATOTO HaJl IOBEPXHOCTHIO 3€MJIM, TIOTEHIMAIbHAS SHEPIHs CXKATOW MPY>KUHBI, KHHETUYECKAsl SHEPIHs,
MOJIHAsI MEXaHWYECKask YHEPrusl, MepUo ] U 4acToTa KojieOaHUH, JIMHA BOJHBL, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, IOKAa3aTelb MPEJIOMIIEHUS CPEbl); MTPU OMMCAHUM C TOMOUIBIO YUUTEINS MPAaBUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHUS W E€AUHUIBI (PU3NYECKHX BEJIMYMH, C OMNOpPOM Ha METOAMYECKUX MaTepuai
HaxoJuTh (OPMYJIbl, CBSA3BIBAIOUIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PM3HUECKUX BEIMYNH;

XapaKTEepHU30BaTh IMOCJE MPEIBAPUTEILHOIO 00OCYX AEHUS C MEIaroroM CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUH, 3aKOH BCEMHUPHOIO TIATOTEHWS, NPHUHLMII CYNEPHO3ULUU CHJI, MPHHLIIMI
oTHOcUTeNbHOCTH ["anuies, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHUs MMITYJIbCa, 3aKOHBI OTPAXXEHUS U MPEJIOMIICHHS CBETA,
3aKOHBI COXPAHEHUs 3apsAJ0BOrO M MacCOBOTO YHCEN NPHU SAEPHBIX PEAKUMAX; MPU 3TOM HAXOAUTh CJIOBECHYIO
(GopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BhIPAXKEHUE C OMOPOoi Ha U(pOoBbIE 00pa30BaTEIbHbIE PECYPCHI;
COOTHOCHUTH TOJI KOHTPOJIEM Menarora (U3nyecKue MpOIECChl U CBOMCTBA TeN, B TOM YHUCJIE U B KOHTEKCTE CUTYallHii
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABISATh MPU MOMOUIM [earora MPUYWHHO-CIEICTBEHHbIE CBS3H, CTPOUTH
00BbsACHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 U3YYEHHBIX CBONCTBA (M3MUECKUX SIBICHHM, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelIaTh TUMOBbIE pacyETHBIE 3a7aun B 1—2 1elCTBUS € OIOPOM Ha aJITOPUTM, MPEABAPUTENBHO pa300paHHbIi COBMECTHO C,
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UCTIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIONINE (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUS 33Ja4d 3alHCHIBAThH
KpaTKOE YCJIOBHE, BBISBIIATH HEIOCTAIOIINE WIIN W30BITOYHBIC TaHHBIC, BRIOUPATh 3aKOHBI M (DOPMYJIbI, HEOOXOUMBIC JITIS
pelIeHus, TIPOBOUTh PACUETHI U OIICHWBATH C TIOMOIIBIO YUHUTENS PEaTUCTHUYHOCTD MOJYICHHOTO 3HAYCHUS (DU3MUECKOn
BEJIMYMHBI,

UMETH MPEJICTABICHUE O TPobieMax, KOTOPbIe MOXHO PEUIUTh MPH TOMOIIH (PU3UIECKHX METOIOB; UCIIOIB3YS OMUCAHUE
MCCJICIOBAHMSI, TIOCIIC TIPEIBAPUTEIHHOTO OOCYKICHHS C TIEAaroroM BBIJICSATEH MPOBEPSIEMOE TIPEANOI0KEHNE, OIICHUBATh
MPaBUJILHOCTh TOPSAKA MPOBEACHHS WCCIICIOBAHUS, JENIaTh BBIBOABI, MHTEPIPETUPOBATH PE3YIbTaThl HAOMIOACHUN U
OTIBITOB;

YMETh HAXOIUTh C HCIIOIB30BaHWEM ITM(POBBIX 00pPa30BATEIBHBIX PECYPCOB OIBITHI IO HAOTIOACHUIO (DU3NIECKUX
SABJICHUM WM (PU3NYECKUX CBOMCTB Tell (M3ydeHHe BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUsI YHEPTUU;3aBUCUMOCTh
nepuojia KojiebaHUM MPY>KMHHOTO MasTHUKA OT MAacChl rpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTb OT aMIUIUTY/IbI
MaJbIX KOJEOaHM; MPsIMOJIMHEMHOE pacipoCTpaHEHUE CBETa, Pa3jio’KeHHE OeJoro CBETa B CIEKTP; U3yUYE€HUE CBOWMCTB
M300paKEHUS B TJIOCKOM 3€pKajie U CBOWMCTB M300pakeHUs MpeaMeTa B coOuparoliel JTuH3e; HaOMt0IeHUE CIUIONIHBIX U
JUHEHYATBIX CHEKTPOB HM3IYUYEHHUS): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa 00OpYyIOBaHUS C
OTIOPOM Ha CXEMY; OIMCHIBATh XOJI OMBITA U €rOpe3yIbTaThl, (POPMYIUPOBATH BEIBOIBI TI0JT PYKOBOJICTBOM TIEarora;
MPOBOJIUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HU3MEPCHUU, OMpEneliss CpeaHee 3HAuCHUE H3MEPSIEMOW BETMYHUHBI
(¢hoxycHoe paccmosinue coouparoweri JIUH3DL); 000CHOBBIBaThL  BBIOOP croco0a

M3MEPCHUSI/ M3MEPUTENHHOTO MPUO0Pa;

IPOBOJUTHL COBMECTHO C IEJAaroroM HCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NYECKHUX BEJIMYUH C HCIOIB30BAHUEM TMPSMbIX
U3MEpPEHUN (3aBHUCHUMOCTh MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBIDKCHUM O€3 HavallbHOW CKOPOCTH; Tepuoja
KOJe0aHU MaTeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH YTJIa OTPAXXEHHUS CBETa OT yIJa MaJIeHUus W yIJia
MIPEJIOMJICHUS OT yTJIa MaJCHHUsI): TOocie 00CYKICHHS MO PYKOBOJICTBOM I€/Iarora MiaHUupOBaTh UCCIEI0BaHUE, COOUPATh
YCTaHOBKY, (DHKCHPOBATh pPE3ybTaThl MOJTYYCHHON 3aBUCHUMOCTH (M3MYECKUX BEIMYUH B BHUAC TAOIUI] M TpaduUKOB,
JIeaTh BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

COOTHOCHUTBH KOCBEHHBIC M3MEPCHHS (U3MUCCKUX BEIMYMH (CPEIHSS CKOPOCTh M YCKOPEHHE Tejla MPU PaBHOYCKOPECHHOM
JBIDKEHUHN, YCKOPEHUE CBOOOAHOTO TMAJEHUs, KECTKOCTh MPYKUHBI, KOI(PPHUIIMEHT TPEHUS CKOJIBKCHHUS, MEXaHUICCKasl
paboTa ¥ MOIIHOCThH, YaCTOTAa M TEPHOJ| KOJeOaHWN MaTeMaTHUYeCKOro U TMPY>KWHHOTO MAasSTHHKOB, ONTHYECKas CUJia
cobuparoriei

JIMH3bI, PAAMOAKTUBHBIN (POH): C MOMOIIBIO MEJarora MiIaHuPOBaTh U3MEPEHUS; COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
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U BBIMIOJHATE W3MEPCHHsI, CIEMysl MPEATOKCHHON WHCTPYKIMH, BBIYHCIATH 3HAYCHHE BEIMYMHBI U aHAIU3HPOBATH
TIOJTyYEHHBIC PE3YIbTAThI C YIETOM 33JaHHOW MOTPEIHOCTH U3MEPEHUH;

COONIOMaTh TpaBHa TEXHUKH OE30TAacHOCTH MpH paboTe C 1ab0opaTOpHBIM 00OPYIOBAHHEM TIOCIE MPEIBAPUTEIHLHOTO
00CYXKJIEHHUS C Ie1arorom;

COTIOCTaBIIATh C TIOMOIIBIO TIEJarora OCHOBHBIC TPHU3HAKH HW3YYCHHBIX (PU3WYECKUX MOJENe: MaTepuaibHas TOYKa,
aOCOMIOTHO TBEPAOE TENI0, TOYCUHBIA MCTOYHUK CBETa, Jy4, TOHKAs JIMH3a, IJIAaHETapHas MOJEIh aToMa, HYKJIOHHAs
MOJIEJIb AaTOMHOTO SI/Ipa C OMOPON HAa METOIMYECKIE MAaTCPHUAIIBL;

XapaKTepU30BaTh MOCIE MPEBAPUTEIHLHOTO OOCYXKJEHHUS C IEeIaroroM MNPUHIMIBI JACHUCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHUsA (B TOM YHUCIE: CIHUIOMETpP, JATYUKU TOJIOKEHHS, PACCTOSHUS U
YCKOPEHHMsI, paKeTa, dXO0JOT, OYKH, MEPUCKOM, (oToarmapaT, ONTHIECKUE CBETOBOJbI, CIIEKTPOCKOII, JO3UMETpP, KaMmepa
Buiibcona), ucnonbs3ys 1nudpoBbie 00pa3zoBaTeIbHbBIE PECYPCHI;

UCIIOJIb30BaTh M0J] PYKOBOJCTBOM T€Jarora CXeMbl M CXEMAaTHYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTEILHBIX MPUOOPOB W TEXHOJOTUYECKHX IPOIIECCOB IMPU PEHICHHH YYEOHO-TIPAKTUUECKHX 3a/1ad; ONTHYCCKUE
CXEMBI JUIsl HIOCTPOCHMS M300paKEHUH B IJIOCKOM 3€pKajie M COOMpAIOLIEeH JIHH3E;

MPUBOANTH TMPUMEPHI/HAXOAUTh WHGOPMAITMI0O O TPUMEpax MPAKTHUECKOTO WCIOJIB30BaHUS (DH3NYCCKUX 3HAHWHA B
MOBCEHEBHOM KU3HU JJIsi oOecriedeHus 0€30MacHOCTH TIPU OOpalieHuu ¢ MPUOOpaMu M TEXHUYECKUMU yCTPONCTBAMU,
COXpaHEHUS 3/I0POBbs U COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBE/ICHUS B OKPY>KAIOIIeH cpere;

OCYIIECTBJISATh TOJI PYKOBOJCTBOM TMenarora TOWCK HHGoOpManuu (QU3NYECKOTO coiepkanuss B cetu HHTepHer,
CaMOCTOSATENIHO  (OPMYJIUPYST TTOMCKOBBIA 3alpoc, HAXOAUTh IIyTH OIPEACICHUS JTOCTOBEPHOCTH IOTYUCHHOM
nH(}OpMAITMK Ha OCHOBE NMECIOIIMXCS 3HAHUK 1 JTIOTTOJTHUTEIILHBIX HCTOYHUKOB,;

WCIIOJIB30BaTh TPU BBHITIOJIHGHWH YYEOHBIX 3aJlaHWid OTOOPaHHYIO II€IaroroM HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(bu3HUecKoro cojep>KaHus, CIPaBOYHBIC MaTepHaNbl, pecypchl ceTu MHTepHeT; BlajgeTh MpuéMamMu KOHCTIEKTUPOBAHUS
TeKCTa, TIpeodpa3oBanuss HHGOPMAIIMK W3 OJHOW 3HAKOBOW CHUCTEMBI B JAPYTYIO C OTIOPOM HA QJITOPUTM M YTOUHSIOIIHE
BOIIPOCHI TIEAarora; co3jaBaTh IMOJ PYKOBOJCTBOM Ieaarora ¢ OOCYKIeHHEM IulaHa paboThl MUCHMEHHBIC M YCTHBIC
COOOIIeHNsT HA OCHOBE MHGOPMAIMHM U3 HECKOJBKHUX HCTOYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOJMYHO TMPEACTABISTH
pe3ynbTaThl TPOEKTHOW WM WCCIENOBATEIBLCKONW JESITEIBHOCTH; TPU ITOM TPAMOTHO HCIIOJIB30BAaTh W3yUCHHBIN
MOHSATUWHBIN ammapaT HW3y4aeMoro pasjiena (U3UKH U COMPOBOXKIATHh BBICTYIJICHHE TMpE3eHTAIMell ¢ y4€Tom
0COOEHHOCTEH ayIMTOPUN CBEPCTHUKOB.
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TEMATUYECKOE INTAHMPOBAHUE

TemaTtnueckoe MIaHUPOBAHUE U KOJUYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXK01 TeMbI yueOHOro nmpeamMera «Puznka»
denepalibHON aganTUPOBAHHONW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMs OOYYAIOIIMXCS C 3aJEPIKKOU
IICUXUYECKOI0 pa3BUTHs, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOLIUM paszaenoM denepanbHoil paboueit nmporpaMmbl y4eOHOTO
npeamera «®duznka» oOpa3oBaTENbLHONW MPOrpaMMbl OCHOBHOTO o6iero oOpasoBanus. [Ipum stom Opranuzanus BopaBe cama
BHOCUTh M3MEHEHUS B COJECPKAHUE U pAcIpeiesieHuEe ydeOHOro marepuana Mo rogaM OoOydeHHs, B IIOCJIENOBATEIbHOCTH
U3Y4YEHHUS TE€M M KOJMYECTBO YaCOB HAa OCBOCHHME Ka)KJOW TEMBI, ONpEACICHUE OPraHU3alMOHHBIX (OpM OOy4YeHHsS U T.II.
OOOCHOBaHHOCTh JJAHHBIX M3MEHEHUU OIpenessieTcsl BIOpaHHBIM oOpa3oBaTenbHOM opranu3anuein Y MK, nnauBuayanbHbIMU
NCUX0(U3NUECKUMU OCOOEHHOCTAMM KOHKpPETHbIX oOydatomumxcsi ¢ 3I[IP, cremeHpl0 YCBOGHHOCTM HUMH Y4Y€OHBIX TEM,
PEKOMEHIallMsIMU TI0 0TOOPY M aJanTaliy yueOHOoro MaTepuana rno Gpusuke, npeacraBieHHbIMU B [losicHUTEIbHOM 3amuCKe.

7 KJIACC (68 u)

MAarHuMTHBIC, CBETOBLIC, 3BYKOBBIC.

TemaTuveckui OcHoOBHBIE BU/bI 1eATEJbHOCTH YUAIMXCS
OcHOBHOe cofiepKaHue . .
010K, TeMa (Ha ypoBHe yueOHBIX AeiicTBHI)
Paznen 1. ®u3nka u e€ poJib B MO3HAHUH OKpPYKaoiero mupa (6 1)
Puznka — @dusznka — Hayka O mnpupoie. SIBieHus | BrliBieHne OCHOBHBIX PaziIM4Mi MpPU TOMOIIM IeJarora Mexay (QU3HYEeCKUMH W XMUMHYECKHMH
Hayka o npupoge | npupoast  (MC®).  ®usuueckue  sBnenws: | npespawenusmMu (MC — xumust).
29 MEXaHHYeCKHe,  TeIUIOBble,  JJIeKTpHueckue, | PacrosHaBaHme ¥ KiaccuuKamus Tocie OOCYKAEHHWS C IeJaroroM Ipu MOMOIIM HaBOASAILINX

BOIIPOCOB (1)I/IBI/I‘ICCKI/IX SIBIICHMIA: MAarHuTHBIX
U CBCTOBBIX.

Ha6J’IIO,Z[€HI/IC " OITMCAaHUC (1)I/I3I/I‘I€CKI/IX SIBJICHUI Ha 0a30BOM YpOBHE.

MCXaHUYECKUX, TCIUIOBBIX, OJICKTPHUYCCKUX,

dusnyeckne
BeJUYHHBI (2 1)

dusnueckue BEJIMYMHBI. Usmepenue
¢usnueckux BenuuuH. Pusuueckue npubopsi®

Onpenenem/le IIpU TIOMOITH Meaarora HE€HbI ACJICHUA IIKaJIbl U3BMECPUTEIILHOTO npnﬁopa.
I/I3MepeHHe 1o 06p3311y ol PYKOBOACTBOM IIi€arora JIMHEHHBIX pasMEpoOB TCJI U IMPOMEIKYTKOB

5 MC — 3neMeHTHI coflepKaHusl, BKITFOYAIOIIHE MEKITPEIMETHBIE CBS3H, KOTOPBIE MOJPOOHEE PACKPHITHI B TEMATHIECKOM IUTAHUPOBAHHM.
6 KypcuBom 0603HaueH yueOHBINH MaTepUal, KOTOPbII U3y4aeTcs, HO HE BBIHOCUTCS Ha IPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIIUIO.
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Toepewmnocmyo
CHCTEMA CIMHHUIL.

JMemoncmpayuu’

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

2. ®duzndeckue NpuOOPHI U MPOLEaypa IPSMBIX
U3MEpPEHUIl  aHAJlOrOBBIM M IU(POBBIM
npudopom.

@DpoumanvHvlie nadopamopuvie padomvl uIu
INEKMPOHHAA OCMOHCIPAY U,

usmepenuti.  MexIyHapoaHas

1. OrmpeneneHue LICHBI JIeJIeHUs
HU3MEPUTEIIBHOTO mpubopa  (MCHOJIB3YA
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. M3mepenne  o0b€Ma  KUAKOCTH U
TBEPIIOTO Tena.

3. Onpedenenue pazmepos Maiblx mei.

BPEMEHU € YYETOM MOTPEIHOCTEN.

W3mepenne mo obpasiy moj pyKoBOACTBOM HeAarora 00b&Ma >KUIKOCTH U TBEPAOTO Tema.
Wzmepenne mo o0Opasny mmoJi pyKOBOACTBOM II€Jarora TeMIepaTypbl IPH MOMOIIHM XHIKOCTHOTO
TEPMOMETpA U JaTINKa TEMIIEPaTypPHI.

BrinonHeHNe HECIOKHBIX TBOPYECKMX 33JaHMH C ONOPOM Ha allrOpUTM, IPEIBApUTEIBEHO
Ppa300paHHbI ¢ TIEAArOTrOM IO MIOUCKY CIIOCOO0B N3MEPEHHUS HEKOTOPBIX (PU3NUECKIX XapaKTCPUCTHK,
HAIpuMep, pPa3MepPOB MaJbIX OOBEKTOB (BOJIOC, IPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOJBIINX
paccTosHAMN, MaJBIX IPOMEKYTKOB BpeMeHH. OOCYXKIeHHUE Mpe TaraéMbIX CII0COO0B.

EcrecrBeHHO-
HAYYHbIH METOJ
no3Hanus (2 v)

Kak ¢usuka wu japyrue ecTecTBEHHbIE
HayKH M3y4aloT Ipupony. Ecmecmeenno-nayunbiii
Memoo NO3HAHUA: Habooenue, NOCMAHO8KA
HAYYHO20 ~ BONPOCA,  BbIOGUIICEHUE — 2UNOME3,
9KCHepUMEHM No npogepke 2unomes, o0vACHEHUe
Habnwoaemozo sgnenus. Onucanue Qusuyeckux
S6IEHULL C NOMOUWBIO MOOenell.

[Tpeamet u MeTo B! HUBUKH.
JHemoncmpayuu

1. Onpenenenne MOrpenIHOCTH
JKCIIEpPUMEHTA.

BplnBiKeHNE THIIOTE3 MTOCIIE PEIBAPUTEIBHOTO 00CYKACHHS C NEIaroroM, OOBbSICHSIOIUX POCThIE
SIBJICHUS1, HAIIpPUMED:

— MOYEMY OCTAHABIMUBAETCA ABHKYLIEECS 10 TOPU3OHTAILHON OBEPXHOCTH TEIIO;

— II04EMY B KapKylo [I0r0Jly B CBETJION OEK/E IPOXJIAJHEN, UEM B TEMHOM.

Bp100p cnoco6oB MpoBepKH T'MIOTE3 U3 MPEJJIOKEHHBIX MEeIarorom.

HaOmonenne mnpeuiosKeHHBIX II€AaroroM HCCIIEIOBAaHUHA 10 TIPOBEPKE KAaKOW-TMOO THITOTE3BI,
HampuMep: JAIBHOCTh NOJIETa MIApHKa, MYIMIEHHOTO TOPU30HTAIbHO, TeM Ooiblle, 4yeM OoJblie
BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C Ie1aroroM IMpoCTEHIINX Moienel (U3NIEeCKUX sIBJICHUI (B BUE PUCYHKOB
WJIN CXEM), HallpuMep MaJIeHHe IpeaMeTa; IpsSIMOIMHEHHOE paclipoCTpaHEHHE CBETA.

Paznen 2. IlepBona

YyajibHbIe CBeieHUsI 0 crpoennn BemecTa (5 )

Crpoenue
pemectsa (1 u)

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX
pasmepvl. Onvimovl, 00KA3b18AIOWUE OUCKPEMHOE
cmpoeHtue geujecmesa.

@ponmansuvle n1adopamopusle padomvt u

Habmronenne 1 uHTEpIpeTanus COBMECTHO C MEAAaroroM OIBITOB, CBUICTENBCTBYIOMINX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHNEM PA3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpY TMOMOIIM TEXHOJIOTMYECKOH KapThl pa3MEpOB aTOMOB M MOJIEKYN C HCHOJIB30BAHHUEM
¢dororpaduii, mOIyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

Omnpenenenune nocie NpeaBapUTEILHOT0 00CYKICHNUS € IEAaroroM pa3MepOB MaIbIX TEIl.

7 Bece lemonctpanun u JlabopatopHsie paboThl, IpeCTaBIeHHbBIE B COJIEPIKaHUH, IOIyCKAeTCS(MOKHO) IIPOBOAUTE, UCHONb3Ysl HH(GOPMAIOHHBIE H 3JIEKTPOHHBIE TEXHOJIOTHH (IH(pOBHIe
00pa3oBaTeNIbHEIE PECYPCHI).
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onvimui®,

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

JIBukeHue

M B3aNMO/IeiicTB
He YaCTHIX
BemecTna (2 1)

JBmwxenue yactul BeuiecTBa. CBs3b CKOPOCTH
JIBJKEHMSI 4acTHL ¢ TeMIepaTrypoil. bpoyHoBckoe
nBwkenue, mupdysus. Bzaumoodeticmsue yacmuy
eeujecmea: npUMAdICeHUe u OmmankueaHue.

Hemoncmpauyuu

1. HabnroneHne OpOyHOBCKOT'O JBHKEHUSL.

Dponmansvuvie nabopamopuvie padonvt u
onvimul

1.0mpiTel 1O HAOJIONCHUIO

pacImpeHns Ta3os.

2.0nbITHl 110 OOHAPYXKSHUIO JEHCTBHS CHII

MOJIEKYJISIPHOTO MTPUTSKEHUSI.

TCILIOBOT'O

Habmtonenue n o0bsicHeHHE TP TOMOIIM TeJjarora OpoyHOBCKOTO ABMYKEHUS U ABICHUs 1uddy3un.
[IpoBenenue M OOBACHEHUE C OMOPOW Ha AITOPUTM, NPEABAPHUTEIHHO Pa3oOpaHHBIA C MeJarorom
OITBITOB 110 HAOJIIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

[IpoBeneHne u OOBSICHEHHE OIBITOB C OMOPOW HAa AJITOPUTM, IPEIBAPUTENHHO Pa3o0paHHBIA C
TIeIaroroM 1o 0OHapy )KEHHUIO CHJT MOJIEKYJISIPHOTO HPUTSKEHHSI M OTTAJIKMBAHUSI.

ArperatHsble
COCTOSIHMSI
BemrecTBa (2 )

ArperaTHbIC COCTOSIHHS BCIECTBA: CMPOECHUE
24308, Jrcuokocmeti u meépovix
(kpucmaniuyeckux) men. Bzaumoceszv medicoy
CBOUCMBAMU  BEUECNE 8 DA3HBIX ACPE2aAMHbIX
COCMOSIHUAX U UX  aMOMHO-MOJEKYJIAPHbIM
cmpoenuem. Ocobennocmu azpe2amuvix
COCMOAHUIL 800UL.

Hemoncmpayuu

1. Habmonenue quddy3uu.

OmnucaHue oA pyKOBOJACTBOM IeJiarora (¢ UCIoJIb30BaHUEM MPOCTHIX MOJIeNei) OCHOBHBIX pa3inudui
B CTPOEHUU I'a30B, )KUJKOCTEH U TBEPABIX TEI.

HauanpHble mnpeacTaBieHUsT O MajJoil CXKMMAeMOCTH JKHIKOCTeH W TBEPABIX TeJ, OOJbIION
C)KMMAEMOCTH T'a30B.

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

Habmronenue 3a onpITaMu, JOKAa3bIBAIOIIUMHE, YTO B TBEPIAOM COCTOSHHM BOJIBI YACTHIIBI HAXOAATCS B
CpeiHeM JAaiblile APYT OT Jpyra (INIOTHOCTh MEHBIIE), YEM B JKHJIKOM.

VYcraHoBlIeHME € ONOpPOM HAa JUAAKTUYECKUH MaTepual IPOCTbIX B3aUMOCBSI3EH MEXIY
0COOCHHOCTSIMHU arperaTHBIX COCTOSHMH BOABI M CYIIECTBOBaHHEM BOIHBIX opraHmsmoB (MC —
ouoiorusi, reorpadus).

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

Mexann4eckoe
aBukenue (3 1)

Mexannueckoe JABMKeHHE. PaBHOMepHOE H
HepaBHOMepHOe JBIkeHHe. Ckopocts. Cpedwuss

CKOpOCMb  NpU  HEPAGHOMEPHOM  OBUIICEHUU.
Pacuér mytu u BpeMeHU IBUKEHUS.
Jemoncmpayuu
1. HaGnronenne MEXaHHWYECKOTO  JIBMIKEHUS

HccnenoBanue paBHOMEPHOTO JBMKEHUSI U OMNPENIETICHUE €r0 MPU3HAKOB MOCIE MPEABAPUTEIHHOTIO
00CYXICHUSI C TIEJarOrOM.

HabnroneHne HepaBHOMEPHOTO IBUYKCHUS U ONPEICIICHHE €r0 OTIMYUI OT pABHOMEPHOTO JIBIXKCHUS
ocyie MPeaBapUTEIFHOTO OOCYXKACHUS C TIeIarOTOM.

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

8 3zech n nanee NPUBOMUTCS PACIIMPEHHBIH IepedeHb J1abopaTOPHBIX PaGOT U OIBITOB, U3 KOTOPOTO YYHUTENb JIEJaeT BEIOOP 10 CBOEMY YCMOTPEHHMIO U ¢ Y4ETOM CIIUCKA SKCHEPUMEHTAIBHBIX 3aJaHHH,
npearaeMeix B pamkax OI'D mo ¢usuke.
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Tena.
2. U3mepenue
JIBHDKCHUSL.
Dponmansvuvie nabopamopuvie padomvt u
onvimol
1. OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
JBIKECHUs (IIapUKa B JKUIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOWIIA U T. I1.).
2. Ompenenenue cpenHen CKOpPOCTH
CKONBKEHMSI OpycKa WM IIapuKa 110
HaKJIOHHOH TUTOCKOCTH.

CKOpOCTH HpHMOHHHeﬁHOFO

JBHKCHUA.
Ananmuz Ipyu NOMOIIH reJarora Fpa(i)I/IKOB 3aBUCHUMOCTHU IMMYTU U CKOPOCTHU OT BPEMCHMU.

HNuepuns, macca,
IUIOTHOCTD (4 4)

SIBnenue MHEPLHUH. 3axon uHepyuu.
Bzaumooeiicmeue men kax npuuuna uMeHeHusl
ckopocmu  osudicenus men. Macca kax mepa
unepmuocmu mena. IInotaocts BemecTBa. Céa3b
NIOMHOCIU € KOAUHECEOM MOJEKYl 6 eOuHuye
00véMma eeuyecmea.

JHemoncmpavuu

1. HabnromeHue sSIBJICHUS HHEPIIHH.

2. HabnroeHne M3MEHEHHSI CKOPOCTH TIPH
B3aUMO/ICHCTBUH TEIL.

3. CpaBHEeHHE Macc 10 B3aUMOJIEHCTBHIO TeJl.

OOBsicHEeHHE TPU TIOMOIIM TEXHOJIOTHYECKOW KapThl M IeJarora W IPOTHO3HUPOBAHWE SBICHUM,
00yCJIOBJICHHBIX HHEPUHEH, HApUMep: YTO MPOUCXOAUT IPH TOPMOKEHHH WIH PE3KOM MaHEeBpe
ABTOMOOMIIS, IOYEMY HEBO3MOXKHO MTHOBEHHO TIPEKPATUTh BIKCHUE HA BEJIOCHIICIC WM CaMOKaTe
UT. I

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

Pemenne TUMOBBIX pacyE€THBIX 3aad B 1—2 NEHCTBUS C OMOPOIl Ha alIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIaroroM Ha OIpeJelIeHne Macchl Tela, ero 00bEMa 1 INIOTHOCTH.
Habnrogenne u 0a30BBI aHAKW3 OIBITOB IO PYKOBOJCTBOM II€[arora, JEMOHCTPHPYFOIIHX
3aBUCHMOCTb U3MEHEHHUSI CKOPOCTHU Te€Jla OT €ro MacChl IPU B3aUMOJIEUCTBUM Tell. VI3MepeHue macchbl
TeJa pa3IMYHBIMHU CIIOCOOaMHU.

OmnpepeneHne COBMECTHO € TIEaroroM INIOTHOCTH TeJla B Pe3yJIbTaTe H3MEPSHHS €T'0 MACCHI M 00bhEMa.
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Cuaa. Buasl cun
(14 )

Cumna KaK XapaKTepUCTHKA
B3auMozeiicTBust Ten. Cuma ynpyrocTd M 3aKOH
T'yka.  Hsmepenue  cunwi c  nomowwio
ounamomempa. SIBIEHWE TATOTEHHS W CHia
Tokectn. Cuna msdicecmu Ha Opy2ux NAAHEmMax
(MC). Bec mena. Heeecomocms. CrnoxxeHue CHi,
HaMpAaBJIECHHBIX o OJIHOI1 MIPSIMOM.
PaBHopneiictByromas cun. Cuna mpenus. Tpenue
cKoavoicenus u mpenue noxosi. Tpeuue 6 npupooe u
mexnuxe (MC).

Hemoncmpayuu?®

1. CroxeHue cuil, HalpaBJICHHBIX 110 OJHOM
MPSIMOH.

2. [lemoncmpayust  cunvi
PA3TUYUHBIX MAEPUATAX.

@ponmansusle nabopamopnvie padomuvl u

onplmul.

1. Ompexnernenue MIOTHOCTH TBEPIOTO TENa.

2. OnbITHl, JIEMOHCTPUPYIOLIHE 3aBUCUMOCTb
pacTsokeHus  (medopManui) TPYKUHBI  OT
TPUJIO’KEHHOHN CHIIBL.

3. OnbITHI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb
CHJIBI TPEHHUSI CKOJNBXEHHUs OT Beca Tena M
XapakTepa CONPUKACaIOMINXCS TOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydenne cOBMECTHO ¢ MEaroroM B3aMMOJEHCTBHS KaK IPUIMHBI N3MEHEHUSI CKOPOCTH TEJA HIIH €70
neopMarum.

OmnucaHue Ha HauaJlbHOM YPOBHE peaibHBIX CUTYaIMil B3aMMOAEHCTBHSA TEJI ¢ IOMOLIBIO MOJIeNeH, B
KOTOPBIX BBOAMUTCS OHITHE U N300pa’KEHHE CHIIBI.

W3ydeHue noa pyKOBOJICTBOM IEAArora CUibl YIOPYTOCTH, 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT
YAJIMHEHUS! pE3NHOBOTO ITHYPa WX MPY>KUHEI (C IOCTPOCHHUEM Tpaduka).

AHanu3 ¢ onopoi Ha AMJAKTUYECKUI MaTepual o] KOHTPOJIEM MeJarora NpakTUYECKUX CUTyaluH,
B KOTOPBIX NPOSBIAETCS ICHCTBHE CHIIBI YNPYTrOoCcTH (YHNPYrocTh Ms4a, KPOCCOBOK, BETOK JE€pEBa
u 1p.).

AHanu3 ¢ Onopoi Ha JUAAKTUYECKUHA MaTepual MoJ KOHTPOJEM Ielarora CUTyaluil, CBsI3aHHBIX C
SIBICHUEM TSTOTEHUSI.

[loHnMaHue ¢ omopoi Ha CXEMbl NPU IOMOIIM IEJarora OpOUTAJBHOTO JBM)KEHMsS IUIAHET C
HCIIOb30BaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMHS).

Wsmepenune Beca Tena ¢ MoMollblo AuHamoMeTpa. OOOCHOBaHHE 3TOr0 Crocoda M3MEpEeHus Iocie
MIOBTOPEHUS C TIEJITarOrOM.

HabnroneHue sBIeHNUsS HEBECOMOCTH.

Habmonenune 3a 3KCTIiepUMEHTAIBHBIM TOJyYCHHEM IpaBHJIa CIOKCHUS CHJI, HAIIPABICHHBIX BJIOJIb
oHO npsiMoit. Onpenenenye npyu MOMOLIH N€Jarora BEIMYMHbI paBHOJAECUCTBYIOLIEH CHJL.
W3yyeHne noa pyKoBOJACTBOM II€Jarora CHiIbl TPEHHS CKOJIBKEHHS 1 CHIIBI TPEHHSI TIOKOS.
HccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
U CBOMCTB TPYIIUXCS TIOBEPXHOCTEH.

bazoBblif aHanmM3 ¢ ONoOpoi Ha JMIAKTHYECKUI MaTepHai 1oJi KOHTPOJIEM MeJarora MpakTHIeCKUX
CHUTYyallMii, B KOTOPBIX NMPOSBISETCS NEHCTBUE CUIIBI TPEHHUS, UCIIOIB3YIOTCS CTIOCOOBI €€ YMEHBIICHUS
WIN yBeNWYeHus (KaTaHWe Ha JbDKaX, KOHBKaxX, TOPMOJKEHHE AaBTOMOOWIIS, MCIIOJIb30BaHHE
TIOIITUITHUKOB, TJIaBaHUE BOJHBIX )KUBOTHBIX 1 JIp.) (MC — Ouonorus).

Pemenne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPOI Ha alIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C T1€J]ar0roM C UCIIOIb30BaHHEM (HOPMYII I pacy€Ta CHUIIbI TSXKECTH, CHIIBI
YIIPYTOCTH, CHIIBI TPEHHUSL.

Paznen 4. JlaBiienue TBEPABIX TeJ, JKUAKOCTEH U ra3oB (21 v)

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

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

Jemoncmpayuu?

1. 3aBucumMocTh

TEMIEPaTypHhI.

JaBJICHUA rasa oT

AnHanmu3 ¥ 00BsICHEHUE C OMOPOW Ha JUIAKTHYCCKHUA MaTepHal IMoJl KOHTPOJIEM IIEAarora OIBITOB H
MPaKTUYECKUX CUTYalUH, B KOTOPBIX MIPOSBIISETCS CUIIA JaBJICHUS.

O0ocHOBaHHE C OMOPOY HA TEXHOJOTHYECKYFO KapTy HMPH ITOMOIIH [IeIarora crioco00B YMEHBIICHUS H
YBEJIMUYEHUS 1aBIICHUSI.

W3zyueHne o pyKOBOACTBOM II€Jjarora 3aBUCUMOCTH JIABJICHUSI ra3a OT 00bEMa U TeMIepaTypehl.
W3ydeHne moa pyKOBOJICTBOM IEJarora 0COOCHHOCTEH TMepeaun JaBJICHUs TBEPIBIMH TellaMH,
KUAKOCTAMH H razaMu. OOOCHOBaHUE PE3yJIbTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHS BEIECTBA B
TBEPOM, JKUJKOM H Ta3000pa3HOM COCTOSHUSX MPEAT0KEHHBIMH (DOPMYITHPOBKAMHU.

Habnronenue 3a 3kcriepuMEHTATBHBIM JJOKa3aTeIbCTBOM 3aKkoHa [Tackais.
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2. Ilepenava maBiIeHUS KUAKOCTHIO H Ta30M.

Pemenne THMOBBIX pacd€THBIX 3amad B 1—2 meifcTBHS C OMOPOH Ha alrOPHUTM, IPEIBapPUTENBHO
pa300paHHBIIl COBMECTHO C MEAaroroM Ha pacyéT AaBJICHHS TBEPIOTO Tela.

JlaBienne
suakoctu (5 1)

3aBUCHUMOCTb JIaBJICHHS KHIKOCTH OT TITyOHHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyovl. [uopasnuyeckue Mexanusmu.

Hemoncmpayuu?®

1. Coobmaromuecs COCyIbL.

2. l'mppaBamyeckuii mpecc.

HccnenoBanue ¢ omopol Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJACTBOM IIE€AArora 3aBUCHMOCTH
JABIICHUS KHUIKOCTH OT IIyOHHBI HOTPYKEHHS U IIOTHOCTH XHUIKOCTH.

HaOmonenne n HavanpHOE MOHMMAHUE THAPOCTATHYECKOTO MTapaiokca Ha OCHOBE 3aKoHa [lackans.
W3y4yeHne COBMECTHO C IEaroroM COOOIIAOIINXCS COCYIOB.

Pemenne THIOBBIX pacu€THBIX 3ama4 B 1—2 meHCTBHUS ¢ OMOpPOH Ha aNTOPWUTM, IPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEaroroM Ha pacuyéT AaBICHUS KUIKOCTH.

Habmonenue 3a 00bsICHEHNEM IPUHIUIA ICHCTBHS THAPABIMIECKOTO TPECcca.

AHanmu3 M OOBSCHEHHE C ONOpPOM Ha JUIAKTUUECKUH MaTepual IoJ KOHTPOJIEeM Iefarora
NIPAaKTUYECKUX CUTyalUil, JEMOHCTPUPYIOIIUX [IPOSBICHUE JABICHUS XKUIKOCTU U 3akoHa Ilackais,
HalpuMep MPOIECCOB B OPraHM3Me IPpH IITyOOK0BOIHOM HBIpstHUHE (MC — GHosorus).

AtMmocdepHoe
nasiienne (6 1)

Atmocdepa 3eman u aTMoc(epHOE AaBICHHE.
Ipuuunsl cywecmeosanus 8030YWHON 000I0YKU
3emnu. Onvim Toppuuennu. H3mepenue
ammocpeprozo 0aBneHUs. 3asucumocmeo
ammocghepnozo  0agnenus Om  6bICOMbl  HAO

yposnem  mops. Ipubopel  Ona  usmepenus
ammocghepnozo 0aenenus.
Jemoncmpayuu?®
1. IposiBieHue AeicTBUS aTMOCHEPHOTO
JIaBIIEHUS.

HabmroneHue 3a sKcriepruMeHTaTFHBIM 00HapYKeHHEM aTMOC(EPHOTO TaBICHUS.

AHanmu3 u 00BsCHEHHE C OMOPOH Ha TUNAKTUICCKUN MaTepHall IOl KOHTPOJIEM TeIarora OMbITOB U
MIPAKTUICCKUX CUTYAITHH, CBI3aHHBIX C IeiicTBHEM aTMOC(EpPHOTO TaBICHUS.

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

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

PerieHre TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 NEHCTBHs C ONMOPON HA aarOPUTM, IPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C MEaroroM Ha pacyér aTMOC(EepHOTo JIaBICHUs.

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

Heticmeaue srcudxocmu u 2asa Ha nozpysucénnoe
6 nux meno. BeTankuparomas (apxuMenoBa) cuia.

3axon Apxumeoa. Ilnasanue mei.
Bozoyxonnasanue.

Hemoncmpayuu?®

1. 3aBHCUMOCTDP  BBITAIKHBAIOMIEH CHIIBI OT

00péMa TOTPYXEHHOH dYacTH Tela W

TUTOTHOCTH JKAAKOCTH.

2. PaBeHCTBO BBITAJIKMBAIONICH CHIIBI BECy

BBITECHEHHOM ’KUJKOCTH.

3. YcnoBue mnaBaHMs TeN: IUIaBaHHE WM

MOTPpYy)KEHHEe Tel B  3aBHCHUMOCTH  OT

COOTHOIIIECHUS IUIOTHOCTEN Tejla U KUAKOCTH.

@ponmansusle nabopamopnvie padomuvl u

onvtmul.

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

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

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKHBAIOLIEH
CUJIBbI, IEUCTBYIOIIEH Ha TEJO B )KUIKOCTH, OT
Macchl Tena.

4. OmBITEI, OEMOHCTPUPYIOIINE 3aBUCHMOCTH
BBITAJIKUBAIOIIEH CHUJIBbI, JAEHWCTBYIOUIEH Ha
TEJO B XHUIKOCTH, OT 00hEMA ITOTPYKEHHON B
KHUJIKOCTh YacTH Tela M OT IUIOTHOCTH
KHUJIKOCTH.

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

Habmonenue 3a SKCriepMeHTaIbHBIM O0HAPY)KEHUEM JACHCTBUS KUAKOCTH M ra3a Ha IOTrpyXEHHOE B
HUX TeJIO.

OmnpenesneHne ¢ OOPOi Ha TEXHOJIIOTHUECKYIO KapTy BHITAIKUBAIOIICH CHIIBL, IEHCTBYIOIICH Ha TEIO,
MOTPY>KEHHOE B )KUAKOCTb.

HaOmonenue 3a npoBeneHNEM B 00CYKIECHHE COBMECTHO € MEJaroroM OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCTb BBITAIKHMBAIOIIECH CHIIBI, AEHCTBYIOLIEH Ha TEJIO B XKHUIKOCTH, OT 00bEMa MOrpyKEHHOU
B ’KMJIKOCTb YacCTH TeJIa U OT INIOTHOCTH KUIKOCTH.

HccnenoBanue o pyKoBOJICTBOM IeJjarora 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa OTrpyKEHHOM
B ’KMJIKOCTb YacTH Tela.

Pemenre THUMOBBIX pacyETHHIX 3a1ad B 1—2 NMeWCTBHUSA ¢ OMOPOM Ha alroOpUTM, NpeiBapUTEIHHO
pa300paHHBIIl COBMECTHO C II€IaroroM Ha MPUMEHEHHE 3aKOHa ApXHMe/a U yCIOBHS IUTaBaHUs Tell.
KoncTpynpoBaHnue npyu NoMOLIM Nearora apeoMeTpa Wid KOHCTPYUPOBAHKE JIOJKU U ONpecICHNE
€€ Irpy30IIOABEMHOCTH.

Pa3nen 5.

Pa6oTa u MomHoCTh. JHeprus (12 v)

Pao6ora
M MOILIHOCTH
Gy

Mexannueckas pabota. MOITHOCTh

HaGmonenne 3a SKCIIEPUMEHTATBLHBIM ONPEEICHHEM MEXaHHUYECKON pa0OThl CHUIIBI TSIHKECTH TPHU
MajieHuu TeJda M CWIbl TPEHUS NpU PaBHOMEPHOM IMEPEMEIIECHUH Tejla O TOPU30HTAIBHOM
MOBEPXHOCTH.

HaGmonenne 3a neMoHCTpaIueit pacuéra MOITHOCTH, pa3BUBAEMOM MPH MOABEME TIO JIECTHHUIIE.
PerieHne TUIOBBIX Pacy€THBIX 3a1a4 B 1—2 MEHWCTBHS C OMOPOW HA aJTOPUTM, NPEABAPUTEILHO
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pa300paHHBII COBMECTHO C ITEaroroM Ha pacyéT MEXaHWIECKOH pabOThl U MOIIHOCTH.

IIpoctbie
MeXaHu3MBbI (5 1)

[IpocThie MeXaHU3MEBI: pBIYar, 6JI0K, HAKIIOHHAS
IUIOCKOCTB.  [Ipasuno  paeHosecusi  pwlyaead.
Ilpumenenue npasuna paguosecus pvivaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. IIpocThie MEXaHH3MEI B
OBITY U TEXHUKE.

Hemoncmpauyuu

1. IIpuMepsI IPOCTHIX MEXaHU3MOB.

@ponmansusle nadbopamopHvie padbomel u
onvimol

1.Onpedenenue pabomvl cuibl mMpeHus npu

DPABHOMEPHOM 08uUdCEHUU mena no

20PU3OHMANBHOU NOBEPXHOCHILL.

2. Hccneoosanue ycnosuii pagnosecus pviuazd.

3. UWsmepenue KII[] wnaxnonnou niocxocmu

(3NeKMPOHHASE OeMOHCMPaYUs).

HayanpHoe MOHMMaHKE BBIUTPHIILA B CHJIE IPOCTHIX MEXaHU3MOB Ha MIPUMEPE pblyara, oABHKHOTO
1 HETIOJIBIYKHOTO OJIOKOB, HAKJIOHHOHN TIOCKOCTH.

HccnenoBanue COBMECTHO C MENArOroM yCJIOBHS paBHOBECHS phlyara.

OOGHapy>eHHe 1oJ] PYKOBOJCTBOM Iiejlarora ¢ OIOpol Ha AMJAKTHYECKMH MaTepuaj CBOWCTB MPOCTBIX
MEXaHHM3MOB B PAa3JIMYHBIX HHCTPYMEHTaX U MPHUCHOCOOJICHUSX, HCIIONB3YEMBIX B OBITY M TEXHHKE, a
TaKKe B XKMBBIX opranm3max (MC — Guomnorus).

Habmronenue 3a sKcriepruMeHTaIBHBIM JOKa3aTEIECTBOM PaBEHCTBA pabOT MpH MPHUMEHEHHIH IIPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykooactsoM neparora KITJ{ HakIOHHON IJIOCKOCTH.

Pemenne TUMOBBIX pacyE€THBIX 3alad B 1—2 NEHCTBUS C OMOPOIl Ha aNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C IEAAaroroM Ha NMPUMEHEHHE NpaBHIa PaBHOBECHS pblUara W Ha pacdér
KITH.

Mexanudeckast
sHeprus (4 1)

Mexanuueckass dSHeprust. Kunemuueckas u
nomenyuanvhas suepeusi. Ilpespawenue 00Ho2o
8U0a Mexanuueckou dHepeuu 6 Opyeou. 3aKOH
COXpaHEHHMs] SHEPTUU B MEXaHHUKE.
®DpoHTATbHBIE J1a00paTOPHbIE Pa60THI U
ONBITHI.

HabnroneHune 3a KCIepUMEHTAEHBIM OIpeIelICHIEM H3MEHEHUS! KHHETHYECKOW U TIOTCHIINAIEHON
SHEPruy Tejla IIPU €ro CKaThIBaHUM 110 HAKJIOHHOM IIJIOCKOCTH.

DopMyIUpPOBaHUE COBMECTHO C MEJAroroM Ha OCHOBE MCCIIEOBAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIUu.

[IpencraBnenue npy MOMOIIM MeJArora rpaHul NPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
PerieHne TUMOBBIX pacuéTHBIX 3a1a4 B 1—2 MEHCTBHs C ONMOPOH HA aarOPUTM, IPEABAPUTEIHHO

1. N3yuenue 3aKOHa coxXpaHeHMsi | pa300paHHbI COBMECTHO C MEIArOrOM C HCIIOIb30BAHHEM 3aKOHA COXPAaHEHHS SHEPTHH.
MEXaHMYIECKOH dHepruu (3JIEeKTPOHHAs
JIEMOHCTpAITHS).
Pe3epBHoe Bpems (3 1)
8 KJIACC (68 u)
TemaTu4ecKuii OCHOBHbBIE BH/BI IEATEILHOCTH yYaIHXCS
OcHoBHOe cojiepKaHue . .
0JI0K, TEMBI (Ha ypoBHe y4eOHbIX AeiicTBMIl)
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Pasznen 6. TemioBbie siByienust (28 u)
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Crpoenue
U CBOMCTBa
BemecTna (7 1)

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

Mopemu TBEPIOTO, KUIKOTO W ra3000pa3HOTO
COCTOSIHMM  BewecTBa. Kpucmannuueckue u
amopgrnvie mena. ObvAcHeHUe CBOUCME 2a308,
acuokocmeti U meeépobIX Mmeil HA  OCHOBe
NOJIOJHCEHUT MONEKYIAPHO-KUHEMUYECKOL MeopulU.
CmauuBaHue u KanuuisipHvle saenenus. Tennogoe
pacuiupenue u cocamue.

JMemoncmpayuu?

1. HabmoneHre OpOyHOBCKOT'O JBHIKCHUSL.

2. Habmonenue muddysuu.

3. Habmonenue — siBneHwid

KaIMUIIPHBIX SBICHHUH.

4., Habmro/ieHue TEIIOBOTO paclIupeHust Tedl.

5. V3meHeHne naBiieHHS ra3a NMPH M3MEHEHUH
00bEMa 1 HarpeBaHUN MIIH OXJIKACHHH.
Dponmansvuvie nadbopamopuvie padonvl u

onvlmul.

1. OnpiTel 1O  OOHAPY)KEHHMIO AEHCTBUS CHII

CMa4YHBaHUA n

MOJIEKYJISIPHOTO MPUTSKEHAS (wn
9JIEKTPOHHAS IEMOHCTpAITHS).

2. OnpIThl 1O BBIPAIMBAHUIO  KPHCTAJUIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OmeiTel MO0 HAONIOJCHHUIO  TEIUIOBOTO

pacuMpeHus ra3oB, XHIKOCTEH W TBEPABIX
TelNl.

4. OnpeneneHue AaBiIeHUs BO3AyXa B OajiioHe
LIITpHUIA.

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

6. [Iposepka eunomesvl TuHEHOU 3a8UCUMOCTIU

Onumbl cmonbuxa JrcuoKocmu 8
mepmomMempuyecKkol mpyoxe om
memnepamypbi.

HabnrofeHne 1 UHTEpIpETAIHs COBMECTHO C MIEIAaroroM OIBITOB, CBUICTEIBCTBYIONIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHUH BEILLECTBA: OIBITHI C PACTBOPEHUEM Pa3IUYHBIX BEIIECTB B BOJE.

Pemenne TUMOBBIX pacy€THBIX 3a1ad B 1—2 neWCTBUS C OMOPOM Ha ajaroput™M, MpeaBapUTEILHO
Ppa300paHHBIN COBMECTHO C TIEJarOrOM IO OIICHUBAHHIO KOJIMYECTBA AaTOMOB MJIM MOJICKYJI B CTUHHUIIC
00bEMa BelecTBa.

[IpencraBnenne mpu MOMOIIK Temarora OPOYHOBCKOTO ABIDKCHHUS, SBICHUS TUQPY3UN M pa3naIni
MEXAY HUMH Ha OCHOBE IOJIO’KEHUI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA.
OOBsiCHEHHE TIPH TIOMOIIIH TIejarora ¢ ONOpoi Ha AMJAKTHYECKUI MaTephall OCHOBHBIX Pa3iINUuuil B
CTPOCHUM Ta30B, J>KUIKOCTEM W TBEPIABIX TEJ C MHCIOJIB30BAHMEM IOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUHU CTPOEHUSI BEILIECTBA.

[IpoBeneHue noJ pykoBOJACTBOM I€arora ONbITOB IO BBHIPALIUBAHUIO KPUCTAIIIOB MOBAPEHHOM COIH
WJIM caxapa.

IIpoBeneHHEe COBMECTHO C MEAAroroM U 00bsICHEHHE U3 TPEIJIOKCHHOTO TIEPEUHs BBIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIIUX KaNWIISPHBIE SIBJCHUS U SIBJICHUE CMauyMBaHMUS.

OObsicHEHHUE € OMOPO HA TEXHOJIOTHUECKYIO KapTy MO/ PyKOBOJCTBOM II€/Iarora poJid KaluUISIPHBIX
SIBIICHUI 1J1s1 TIOCTYIUICHUSI BOJBI B opranu3M pactenuii (MC — Ouosiorus).

HabmroneHne onpITOB 1O HAOIIOAECHHUIO TEIUIOBOTO PACIIMPEHNUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
OOBsiCHEHHNE C ONIOPO Ha TEXHOJIOTHIECKYIO KapTy MO pYKOBOACTBOM IIeJ]arora COXpaHeHus: 00béMa
TBEPIBIX TN, TEKYYECTH JKAAKOCTH (B TOM YHUCIE, Pa3HHUIBI B TEKYYECTH U Pa3HBIX KUIKOCTEH),
JIaBJICHUSI rasa.

HabnroneHue 3a mpoBeIcHUEM OIBITOB, IEMOHCTPUPYIOIIUX 3aBHCHMOCTD JABICHUS BO3IyXa OT €ro
00béMa M HATpPEeBaHUS WU OXJXKICHUSI, U MX OOBJCHCHWE HAa OCHOBE AaTOMHO-MOJEKYJISIPHOTO
YYEeHHUSI.

AHanmu3 NpHu TOMOIIH Iejarora ¢ ONopoi Ha AMJAKTHYECKHH MaTepuan MPakTHYECKUX CUTYaI[Hi,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, )KUAKOCTEH U TBEPABIX TEJL.
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TensioBbie
npoueccoi (21 u)

Temuepatypa. Cesasb  memnepamypsl  co
CKOPOCMbIO MENI06020 OBUNCEHUS YACTIUY.
Buytpennsis sHeprus. Cnocobvl usmeneHust
BHYMpeHHell  dHepeuu:  menionepeoava U
cosepuienue pabomoei. Budei mennonepedauu:
MenIonpo8OOHOCHIb, KOHBEKYUS, U3TYUEHUe.
KonnuectBo TEIUIOTEL. VnenvHasa
TEIUIOEMKOCTh BEIIECTBA. [enioo0MeH u meniogoe
pasnogecue. Ypasuenue meniogozo 6anauca.
IInasnenue u omeepoesanue KpUCMANIULECKUX

sewjecms.  Y7HenpHas ~ TEIUIOTa  IUIABJICHUS.
Ilapoobpasosanue u xondencayus. Hcnapenue
(MC). Kunenwue. VY nenbHas TEeIIoTa
napooOpa3oBaHuA. 3asUcUMOCb meMnepamypul
Kunemus  om ammocpeprozo oaesneHus.
Buaosicnocmsb 6030yxa.

OHeprust  TOIUIMBA.  YJelpHas  TeIIoTa
CTOpaHusl.

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

oxpyaicaiougeti cpeovt (MC).

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

Jemoncmpayuu?
[paBuiia u3MepeHUs TEMIIEPATYPBI.

1. Bujsl Teruionepeiayu.

2. OxyaxkieHue TPU COBEPIICHUH PAOOTHL.

3. HarpeBanue mpH COBEpIICHHH pPabOTHI
BHEITHUMU CHJIAMU.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3NUYIHBIX
BEIIIECTB.

5. HaGmroieHue Kumnexus.

6. HaOmonenue 1OCTOSIHCTBA — TEMIIEPATyphI

TIPH TUIABJICHUU.
7. Moenu TEIIOBBIX ABUTaTEIIEH.
Dponmanshvle nadopamopHvle pabomol u
onvimol.
1. HaGmonenne W3MEHEHUS BHYTpPEHHEH
9HEPIHH TENa B Pe3yNbTaTe TCIUIONCPEaaYn U
pabOTHI BHEIITHUX CHIL.

O0ocHOBaHHE TIO MOATOTOBJICHHOMY AJITOPHUTMY COBMECTHO C ITEAAarOrOM IIPAaBHJI W3MEPEHUS
TeMIepaTyphl.

CpaBHEHHUE PAa3IMYHBIX CIIOCOOOB M3MEPCHHUS U IIKAJl TEMIICPATYPHIL.

Habmronenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOIINX W3MEHEHNE BHYTPEHHEH YHEPTHH Tela B
pe3ynbpTaTe Teronepeaadn U padoThl BHEITHUX CHIL.

HabnroneHue 3a MpOBEACHUEM OMBITOB, O0CYKICHUE MPAKTHYCCKUX CUTYAIIHA, TEMOHCTPUP YEOIIIUX
pa3IUYHbIC BUIBI TEIDIONEPEaady: TEIUIONPOBOAHOCT, KOHBEKIINIO, H3ITydCHHE.

HccrenoBanme ¢ omopoii Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJICTBOM II€AArora sIBICHUS
TEIUI000OMEHA TIPH CMEIIMBAHUH XOJIOAHOM U TOPSTICH BOJIBI.

Habmronenne ycTaHOBICHHS TEITIOBOTO PABHOBECHS MEKIY TOpsIei M XOJIOJHOH BOIOH.
OmnpeneneHne Npy NOMOIIIY elarora KOJIM4eCTBa TeIUIOTHI, TOJYyYeHHOT0 BOJIOH P TEII00OMEeHe ¢
HarpeTbiM MECTAJUIMYCCKUM HUJIMHAPOM.

Omnpenenenne 1o TabuIe yaeIpHON TEIUIOEMKOCTH BEIIECTBA.

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

Ananus npu noMoumuy neaarora CI/ITyaHI/Iﬁ MPaKTUYECKOIro HCIOJb30BaHUA TCIJIOBBIX CBOICTB
BEIIECTB W  MaTepHalOB, HampuMep B  IENAX  DHEProcOCpeKEHUs:  TCIUIOM3OJIILUS,
SHEprocOeperaroIIne KPBIIIH, TS PMOAKKYMYIISITOPEI | T. 1.

HabmnroneHue spneHUH UCIIapeHus U KOHACHCAIUH.

HabmroneHue 3a uccieroBaHueM IMporecca HCIapeHUs Pa3InIHBIX KUIKOCTEH.

OOBsICHEHHE 10 aNTOPUTMY COBMECTHO C TIEIaroroM SIBIICHHI UCIIAPSHUS M KOHACHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUCHHS.

Ha6mronenne u o0bsiCHeHHE Mpoliecca KUTEHMS, B TOM YHCIIe 3aBUCUMOCTH TEMIIEPaTyphl KUTIEHUS OT
JTaBJICHUSL.

Omnpenenenre Mo TabIxIe OTHOCUTEIFHOMN BIaKHOCTH BO3-IyXa.

Habmronenue mporiecca ImIaBiIeHUs KPUCTAIMUYECKOTO BEIIEeCTBA, HAIPHMED, JIbJa.

CpaBHeHI/Ie o IUJlaHy Hpu TMOMOIINU meaarora MNpoHeCCOB IUIABJICHUA KPUCTANIMYECKUX TEII
U pa3MATYeHUs IPU HarpeBaHUHM aMOP(HBIX Tell.

Omnpenernenue o Tabiaue yaeNabHON TEMIOTH IIaBICHUS JIbAA.

OOBsiCHEHHE TT0 CXeMe TIOCIIe 00CYKICHHS C TIEaroroM sIBJICHUI ITUIABJICHUS W KPUCTAJUIN3AIUN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOTO yUCHHSI.

Pewienne TUMOBBIX pacy€THBIX 3a1ad B 1—2 NEHCTBUS C OMOPON Ha alrOpUTM, MpEeABAPUTEIHHO
pa306paHHBIﬁ COBMECTHO C I€AaroroM, CBA3aHHBIX C BBIYHUCIICHUEM KOJIMYECTBA TCIIJIOTHI B IPOIECCAX
TEIIONEPCaaun IIPU TUIABJICHUHU U KpUCTAJJIN3AlINHU, UCTTAPCHUN 1 KOHIACHCAIIUH.

AHanu3 npu MOMOIIM NeJarora ¢ Onopol Ha JUAAKTUYECKUN Marepuan CUTyalui MpakTHUYeCKOro
TPUMEHCHUA SIBIIEHUW IUJIABJIEHUS H Kpuctajyin3daouv, HAIPUMEP, IMMOJIYYECHUE CBECPXUMUCTBIX
MaTepHaJioB, COJIeBas TPesIKa U JIp.

AHaIu3 Ipy OMOIIH Tie1arora paboThl U OOBICHEHHE IPUHIIATIA ISHCTBUS TEIJIOBOTO JTBUTATEIIS.
Brruncinenne KOJIMYeCTBa TETUIOTHI, BBIIENAIONIETOCS TP CTOPAHUH PAa3IMIHBIX BUAOB TOIUIMBA, U
KIIJ] nBuraremns.
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2. UccnenoBanme sBICHUS TEIIOOOMEHa MpH
CMEUIMBaHUM XOJOIHOU U TOpsiuel BOJBI.

3. Onpedenenue KOIuYecmea menaiomul,
NONYHYEeHHO20 6000l NpU MEnI00OMeHe ¢
Hazpemuvlm MemaLIudecKum YuiuHOpOM.

4. Onpedenenue  yOenvbHOU  MeENJ0EMKOCMU

seujecmea.

. UccnemoBanue nporiecca ucnapeHus.

6. OmpeneneHe OTHOCHUTEIBHOU — BIIAXKHOCTHU
BO3/yXa.

7. Onpedenenue yoenvHol meniomsl NiaeieHus
a60a.

(S}

OOcyxaeHne COBMECTHO C IIEAaroroM 3KOJOTHYECKHX ITOCIEICTBUII MCHONB30BAHUS IBUTATEICH
BHYTPEHHETO CTOpPaHMs, TETIOBBIX U THApo3neKkTpocTanuid (MC — 3KoI0THs, XUMUS).

Pazjnen 7. DiekTpuyecKkne U MArHUTHbIE fiBJIeHUs (37 41)

DileKTpuYecKue
3apsabl.
3aps:keHHbIe
Tesaa U UX
B3aHMO/JeHCTBHE
(74)

Dnexmpusayus men. JIBa poma IEKTPHYECKIX
3apsA0B. BsaumopeiicTBue 3apspKEHHBIX — TEdl.
3axon Kynona (3asucumocmso cuvl
83AUMOOCUCMEUSL 3APAICEHHBIX e OM GENUUUHDL
3aps008 U paccmosHus Mexcoy meiamu,).

Onektpuueckoe — none.  Hanpsocénnocms

anekmpuyeckoeo nois. Ilpunyun cynepnosuyuu
2NeKMpUYecKux noell (Ha KaueCmeeHHOM YPOsHe).

Hocumenu 2NEKMPUYECKUX 3aps008.
Onemenmapnbviii 2NIeKMpUYecKull 3aps0.
Cmpoenue amoma. IIpOBOJHUKH U JAAIIICKTPHUKH.
3aK0H COXpaHEHUs AIEKTPHUECKOTO 3apsa.

Jemoncmpayuu?®

1. DnexTpu3arys Te.

2. lBa pona dJEKTPUYECKUX 3apsioB |

B3aMMO/ICHCTBHE 3aPSKEHHBIX TEIl.

3. YcrpoiicTBO 1 ieiicTBHE DIIEKTPOCKOIIA.

4. DnexTpocTaTHueCcKast UHIYKIIHS.

5. 3aKoH cOXpaHEeHUs ANEKTPUUECKHUX 3aPsI0B.

Dponmanshsle nadopamophvie pabomel u
onvimol.

1. OneITH TI0 HAOTIOACHHIO DIIEKTPU3AIIUU TEI

WHIIyKIUEH ¥ IPU CONTPUKOCHOBEHHU.

Habmonenue 3a mpoBeieHUEM OTIBITOB MO 3JIEKTPHU3ALMH TEJ IPU CONMPUKOCHOBEHUH M MHTyKIINEH.
Habmtonenue 1 00bsiICHEHHE C ONOPOH Ha AMIAKTUUECKHH MaTepHanl B3auMOJCHCTBHSI OJTHOUMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX Tell.

OOBsicHeHHE NP ITOMOIIM TT€arora MPpUHIKNA ASHCTBUS MIEKTPOCKOTIA.

OObsICHEHHE COBMECTHO C IEAaroroM sIBJICHUIl 3JEKTpHU3alK IIPH CONPHUKOCHOBEHUH TEN U
MHAYKIUEN ¢ HCIOIb30BAHUEM 3HAHUIN O HOCUTENAX 2JIEKTPUUECKUX 3apsI0B B BELIECTBE.
Pacno3HaBanue W OOBSICHEHHE IO CXEME COBMECTHO C II€JJaroroM SIBICHHH 3JIEKTpPH3alHuu
B IIOBCEJIHEBHOM JKU3HU.

Habmonenue n 00bACHEHHE € OTIOPOIT Ha TEXHOJIOTHYECKYIO KapTy OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH
COXPaHEHHUs IEKTPUUECKOTO0 3apsa.

HaGmoenue ombITOB 110 MOJETMPOBAHNIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO TTOJIS.

HccrnenoBanne mox pyKoBOACTBOM Iefarora AEHCTBHS SIEKTPUYECKOrO IOJI Ha MPOBOJHUKU
JUAIEKTPUKU
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IocTosinHbIH
3JIEeKTPUYECKHU I
ToK (17 )

DnexTpudeckuil Tok. Yenosusa cyuwecmeosanus
anexmpuyecko20 moxa. VICTOUHHKHN NOCTOSIHHOTO
ToKa. J[eficTBUS 2IEKTPUUECKOro ToKa (TEeIIoBOE,
XUMHUYECKOE, MAarHUTHOE). JDnIeKmpuuecKuti mox
8 AHCUOKOCMAX U 2A3AX.

PaGota m MONIHOCTH 3JEKTPUYECKOTO TOKA.
3axon [[rcoyna—Jlenya. Dnekmpuyeckue yenu u
nompebumenu 31eKmpudeckoll dHepeuu 6 Ovimy.
Onexrpudeckas nens. Cuia Toka. DIeKTprdecKoe
HanpspkeHune.  CONPOTHBIIGHHWE  MIPOBOTHHKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

Ui ydacTka 1end. [locrmemoBareipHOe U
napajiebHOe COeUHEHNE MIPOBOTHUKOB.
Kopomkoe zamvikanue.

JMemoncmpayuu?

1. TIpoBOIHUKY U TUDIIEKTPUKU.

2. MonenupoBaHue CHJIOBBIX R107850%07

BJIIEKTPUIECKOTO TOJIA.
. UcTOUYHMKM TOCTOSIHHOTO TOKA.
. JlelicTBUSA 3JIEKTPUUECKOIO TOKA.
. DIEeKTPUYECKUHN TOK B )KHJIKOCTH.
. 'a30BbI1 pazpsa.
. I3amepenwe CriTbl TOKa aMIIEPMETPOM.
. I3MepeHne 3MeKTpUuecKOro HampsKeHHUs
BOJIBTMETPOM.
9. Peoctar u Mara3uH COTPOTUBIICHUIA.
Dponmanshvle nadopamopHsle padbomol u
OnbIMObL

cO~NO Ol W

JMccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS Ha

MPOBOAHUKHU U TUDJICKTPUKH.

.COopka u mpoBepka paboThl IEKTPUUECKOI LenH

IIOCTOSIHHOI'O TOKaA.

.JM3Mmepenne u peryaupoBaHue CHIbI TOKA.
. I3Mepenue u perynupoBaHue HaIlPsHKEHUS.
Hccredosanue 3asucumocmu cuibl moxa, uoyuezo

uyepe3z  pe3ucmop, om  conpomusienus
pe3ucmopa u HanpANCeHusl.
.Onvimol,  deMOHCmMpupyOwue  3a8UCUMOCTb

INIEKMPUHEeCcKo20 conpomueleHus I’lpOGO@HUK(l
om ezo aﬂqul, nﬂomadu nonepe4Hoco ce4eHus

HabnrogeHue pa3nuyHbIX BUIOB ICHCTBUS JIEKTPHYCCKOTO TOKA M 0OHAPYKEHHE COBMECTHO C
ME€JaroroM 3TUX BUJOB IEUCTBUS B TOBCEIHEBHON KU3HHU.

COopka 1Mo cXxeMe M UCTIBITAHUE MTOJT KOHTPOJIEM TEAarora 3JIeKTPHYCCKOM ISMH MTOCTOSHHOTO TOKA.
HaGmronenue 3a geMoHcTpalvei n3MEpeHus CUJIbl TOKa aMIIEPMETPOM.

HaGnronenue 3a teMoHCTpaIueil u3MepeHust dJeKTPUUECKOTO HAMPSKEHHsI BOJTBbTMETPOM.
[IpoBenenne u OOBSICHEHHE MpPH MOMOIIM YYHTENS OIBITOB, ICMOHCTPHPYIONINX 3aBUCHMOCTD
3JIEKTPUYECKOTO CONPOTHUBIICHUS NMPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAW MONEPEYHOr0 CEUYEHUS U
Marepuana.

Habmronenne 3a JgeMOHCTpaIel MCCIeJOBAaHUS 3aBHCHMOCTH CHJIBI TOKa, NPOTEKAIOIIEro depes
pe3ucTOop, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

bazoBrie npeacTaBneHrs 0 MpaBUIaX CIOXKEHHS HANPSLDKEHUN NPU MOCIEI0BATEILHOM COEIUHEHUU
JIBYX pE3UCTOPOB.

ba3zoBsle pecTaBiIeHUs O NIpaBUiIax AJIs CUIbI TOKA IIPU NAPAJJIEIbHOM COEAMHEHUU PE3UCTOPOB.
HabnroneHne 1eMOHCTpALMH Melarora 0 CUTyalusax MOCJIeI0BAaTEIbHOTO U MapauieIbHOTO
COEMHEHUS IPOBOJHUKOB B JJOMAIIIHUX JJIEKTPUUECKUX CETSX.

Pemienne TUMOBBIX pacyE€THBIX 3a1ad B 1—2 NEHCTBUS C OMOpPON Ha ajlropuTM, MpEeABAPUTEITHHO
pa3o0paHHBIE COBMECTHO C IMEAaroroM C HCIONB30BaHWEM 3akoHa OMma um ¢opmyn pacuéra
3JIEKTPUYECKOTO  CONPOTHUBIIEHUS TNPU IOCJIEIOBAaTEIbHOM U MapajuieIbHOM COEIUHEHUU
MIPOBOJHHUKOB.

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

Onpenenenye ¢ ONOPOH Ha TEXHOJIOTHMUYECKYIO KapTy MOJ PYKOBOACTBOM IIeJlarora MOIIHOCTH
3JIEKTPUYECKOTO TOKa, BBIIEIIAEMOM Ha PE3UCTOpE.
Habmronenue 3a ncciiefoBaHIEM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaNpsDKEHHS Ha HEH.
OmnpeneseHue ¢ OTIOPOi Ha TEXHOJIOTHUYECKYI0 KapTy oA pykoBoacTBoM nefarora KITJ] narpesaTens.
Habmnronenue 3a ncciegoBaHueM MpeoOpa30BaHus YHEPTUHN TIPH MOIBEME TPY3a INEKTPOABUTATEIIEM.
OO0BscHEHNE TIOCIIE PACCYXIEHH C IIeJaroTOM M COCTaBJICHHE TUIaHA-KOHCIIEKTa yCTPOHCTBA U
MPHUHIINAIIA JEHCTBUS JOMAITHUX AJIEKTPOHATrPEeBATEIbHBIX TPHOOPOB.

OOBsCHEHHE TIOCIIE PACCYXKIEHHS C MIeJar0rOM M COCTaBJIEHHUE IIaHA-KOHCIIEKTa IPUYHH KOPOTKOTO
3aMbIKaHUS U MIPUHIIKIA TEUCTBUS TUIABKUX MPEAOXPaHUTENECH.

Pemenne TUMOBBIX pacu€THBIX 3a1a4 B 1—2 AEHCTBHS C OMOPOW HA aNTOPUTM, IPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEITarOrOM C HCIIONIb30BaHueM 3akoHa J[xoyms—IJleHna.

HabnroneHne BOZHUKHOBEHUS 3JICKTPUYECKOTO TOKA B KUIKOCTH.

49




u Mamepuana.

dlposepra npasuna cnoscenus HanpsaxceHuti npu
nocned08amenbHOM coeouHenuu 08yx
Pe3uUcmopos.

dlposepka npasuna 0ns  cuabl  mMoka  Hpu
napanienbHoM CoeOUHeHUU Pe3UCOPO8.

.Omnpeneneane pabOTHl  BJIEKTPUIECKOTO TOKA,
UAYIIETO Yepe3 PEe3UCTOop.

0. Omnpenernenue MOLTHOCTH 3JIEKTPUIECKOTO TOKa,
BBIJIEISIEMOM Ha PE3UCTOPE.

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

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

ITocTossnable MaruuThl. B3anumonelicteue
MOCTOSIHHBIX MarHUTOB. Maznumuoe no’e.
Mazcnummnoe none 3emau u e2o 3navenue 0ns
arcusHu Ha 3emne. Onvim Opcmeda. Maenumuoe
noxe snekmpuyecko2o moxa. llpumenenue
NEKMpomMazHumos 6 mexnuxe. /leticmsue
MACHUMHO20 NOJIAL HA NPOBOOHUK C HOKOM.
Dnexmpoosuzamens ROCMOSIHHO20 MOKA.
Hcnonvzoeanue snexmpoosueameneti 6
MEXHUYECKUX YCMpOoUCcmeax u Ha mpancnopme.
JMemoncmpayuu?
1. BzanMo/ie#icTBHE MOCTOSHHBIX MATHUTOB.
2. MoaenupoBaHue HEBO3MOXKHOCTH
pasJiesieHu s OJIF0COB MarHuTa.
3. MoaenupoBaHue MarHUTHBIX
MOCTOSIHHBIX MarHUTOB.
4. OmsIT Dpcrena.
5. MarauTHOE T0JIe TOKa. DJISKTPOMArHHUT.
6. JleiicTBHEe MarHUTHOTO MOJIsl HA TPOBOIHUK C
TOKOM.
7. DNEeKTPOBUraTellh MOCTOSHHOTO TOKA.
®dponmansuvle nadbopamophvie padomeol u
onvimol.

noJjeun

.HCCHGI{OB&HI/IG MAarsmTHOI'O BSaHMOﬂeﬁCTBHﬂ
IIOCTOSAHHBIX MarHuTOB.
.I/IBY‘ICHI/Ie MAarsuTHOI'O I0JIA IOCTOSAHHBIX

MAarHmToB IIPpU UX 06’beZLI/IHeHI/II/I 1 Ppa3aCJICHUU.

.HCCJ’IGI{OB&HI/IG I[CﬁCTBI/ISI DJICKTPHUUICCKOI'O TOKA Ha

MAarHUTHYIO CTPEJIKY.

.OHBITBI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHIJIbBI

BSaHMOHeﬁCTBHﬂ KaTymKyu ¢ TOKOM U MarHuTra
OT CHUJIbI TOKA U HAITPABJICHUA TOKA B KaTYIIKE.

JM3ydyenne [eWCTBUS MArHUTHOTO TIOJIA  Ha
MIPOBOJTHHUK C TOKOM.

Koncmpyuposanue  u  uzyuenue  pabomoi
anexmpoosucamerns.

.M3mepenue KITJ 3JIEKTPOABUraTENbHON
YCTaHOBKH.

HccnenoBanue noj pyKoBOJICTBOM IE€JAarora MarHUTHOI'O B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.
N3yuenue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy O] pyKOBOJICTBOM I€1arora MarHUTHOTO T1OJIS
MTOCTOSTHHBIX MarHUTOB TIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

Habmronenne 3a mpoBeIeHIEM OITBITOB M0 BU3YaTU3AIMH TI0JI TIOCTOSHHBIX MAaTHATOB.

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

HccnenoBanue COBMECTHO € MIEAATOTOM JIEHCTBUS SJIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPETIKY.
HabnrozeHue 3a MpOBEJCHUEM OIBITOB, JEMOHCTPHUPYIONIMX 3aBHCHMOCTh CHIIBI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CUJIbI M HalpaBJIEHUS TOKA B KaTyIIKE.

AHanu3 mpu NOMOINM TeJarora CUTyaluid NPakKTHYECKOTO MPUMEHEHHS JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYCCKHUX YCTPOWCTBAX, MPOMBINUICHHOCTH, MEIUIIHE).

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

N3yyenue ¢ onopoil Ha TUJAKTUYECKUI MaTepuall IEUCTBUS HIEKTPOJABUTaTEIIA.

M3mepenue coBMmectHO ¢ nenarorom KIIJI anekTpoaBUrarenbHON yCTaHOBKH.

BazoBbie mpencTaBiIeHN O PA3INYHBIX IPIMEHEHISIX dJIEKTPOABUATATENEH (TPaHCTIOPT, OBITOBEIC
YCTpPOWCTBA U JP.).
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DJIEKTPOMArHUT
Hasl HHAYKIUSA
(CR))

Onvimol Dapaoes. Henenue
anekmpomaznumuol unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noxyyeHus

9NeKmpuyeckoll onepeuy. DINEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX UCTOYHHUKAX YHEPTHU.
Hemoncmpayuu?®
1. VccnenoBanue sIBICHUS IEKTPOMArHUTHOM
WHITyKIUH.
2. OnbiTe @apanest.
3. 3aBHCUMOCTD HAIlPaBIICHUS HHIYKIHOHHOTO
TOKA OT YCIIOBHI €r0 BO3SHUKHOBEHHS.

4. DnexTporeHepaTop MOCTOSHHOTO TOKA.

Dponmansvuvie nabopamopuvie padonvt u

onlmul.

1. OneITbl 1O  HCCIEAOBAHUIO  SIBICHUA
3JIEKTPOMAarHUTHOW MHIYKIMH: UCCIEAOBaHNE
W3MEHEHHH  3HA4YeHHWS W  HalpaBICHUS
WHYKIIHOHHOTO TOKA.

HpOBeHeHI/IC COBMECCTHO C II€AaroroM OIIBITOB IIO MCCICOOBAHHUIO ABJICHUA 3J'I€KTpOMaI‘HPITHOI>i
WHIOYKOUHN: UCCIIEA0BAaHNE W3MCHEHHUM 3HAYCHUS 1 HanpaBJICHUS THAYKIIMOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckmii
0JI0K, TeMa

OcHoBHOE coep:kaHue

OcHOBHBIE BHIbI 1eATeLHOCTH YUALIHXCS
(Ha ypoBHe y4eOHBIX el CTBUIl)

Pa3znen 8. Mexanudeckue siBienus (40 v)
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Mexanuueckoe
JBHIKEHHE

H CIOCO0BI €ro
onucanus (10 u)

Mexanuueckoe IBWXKeHHE. MarepuanbHas
Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTB
MEXaHHYECKOTO  JABWKEHHA.  PaBHOMeEpHOe
NpsMOJMHENHOE JBUXKEeHUE. Hepasnomeproe
npamonunelnoe  osudcenue.  CpenmHsis  u
MCHOGEHHAS. cKopocHb mena npu
HePASHOMEPHOM OBUICEHUU.

VYckopeHue. Pasnoycxopennoe
npAMONUHelHOe oguoicerue. CBobonHOE

nanenue. Onvimut I anunes.
Pasnomepnoe oOsudicenue no okpysxcnocmu.
Ilepuoo u wacmoma obpawenus. Jlunetinas u
yenosasa cxkopocmu. Llenmpocmpemumenvroe
ycKopeHue.
Hemoncmpauyuu
1. HaOmromeHne MEXaHHMYECKOTO IBMYKEHHS
TeJla OTHOCUTENIHHO Pa3HBIX TEJ OTCUETa.

2. CpaBHeHHe MyTeil U TPACKTOPHI IBIKEHHUS
OJIHOTO M TOTO K€ Tella OTHOCHTEIHHO
pa3HBIX TeJ OTCYETA.

3. IsmepeHue  CKOPOCTH H  YCKOPCHHUS
MIPSIMOJIMHEHHOTO JIBIKCHHSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. Habmonenne JIBAKEHUS Tena 110
OKpPY>KHOCTH.

6. HabOmroneHre MeEXaHMYECKHX  SIBIIEHUH,
IIPOUCXOAIIMX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM H
YCKOPEHHOM  JIBUXKCHHH  OTHOCHUTEIILHO

KaOmHeTa (PH3UKH.

@Dponmansusle nadopamopusle padomol u

onvlmul.

1. Koncmpyuposanue mpaxma ons pazeona u
danvheluieco PABGHOMEPHO20  OBUINCEHUSL
WapuKa Ui menexcKu.

2. Onpenenenue cpenHeii CKOPOCTH
CKONIb)KeHUsT  Opycka WM  JIBHOKEHHS
LIapUKa 110 HAKJIOHHOM IUIOCKOCTH.

3. OnpeneneHue  YCKOpPEHHsS — Tela
PaBHOYCKOPEHHOM JIBMKCHUH T10

npu

AHanu3 ¢ MOMOMIBIO TIEAarora 1 00CyKI€HUE Pa3InIHbIX IPIMEPOB MEXaHUIECKOTO JBIKCHUS.
OOcyxaeHne COBMECTHO C IIE€aroroM I'PaHuLl MPIMEHIMOCTH MOJIENN «MaTepHaIbHAS TOUKAY.
Omnucanue nocie 00CyKIEHHS ¢ MeJaroroM MEXaHHUeCKOTro ABWKEHHS Pa3IMuHbBIMH CIIOCO0aMHU
(ypaBHeHme, Tabnmia, rpaduk).

AHanmu3 TOoJ PpPYKOBOACTBOM  I€Aarora
OTHOCHTEIILHOCTh MEXaHUYECKOTO JBIDKCHUS.
HaOmonenne MeXaHN4eCKOTo JBIKCHUS TeNIa OTHOCUTENBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUe MyTel U TPACKTOPUH IBMKEHHS C OMOPOIl Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOACTBOM
IIelarora OJTHOr0 ¥ TOTO e TeJla OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

AHanm3 ¢ TOMOIIBIO ITeiarora Tekcra ['anuies 06 OTHOCHTEIBHOCTH ABHKCHUS; BBITOJTHEHHE 3a1aHUN
10 TEKCTY (CMBICTIOBOE YTEHUE).

[Ipocreiimme BeUMCIeHUS 110 00pasily cpeJHeH CKOPOCTH CKOJIBKEHUS OpyCcKa MM ABHKEHUS [IapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

AHanu3 u 00CyXJICHHE C OTIOPOH Ha TEXHOJOTMYECKYIO KapTy O] PyKOBOJCTBOM IIelarora croco0oB
TIPUOIMKXEHHOTO OTPEIENICHNsI MTHOBEHHON CKOPOCTH.

Omnpenenenue Nocie pacCy X ACHHU C IIeJaroroM o cXeMe CKOPOCTH PaBHOMEPHOTO ABWKEHHUS (LIIapuKa
B )KHUIKOCTH, MOJIETH SJIEKTPHYECKOTO aBTOMOOWIIA M T. I1.).

OmpeneneHne COBMECTHO C IIEAAaroroM ITyTH, NPOWIEHHOTO 3a JaHHBIA NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJIa 110 rpa(uKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JBIKEHHUS OT BPEMEHHU.
HauaneHple mpeacTaBieHHE O NPUHOUNAX JEHCTBHS HPUOOPOB, H3MEPSIOLINX
(ctmmomeTpoB).

[pocreiimme BhIYMCICHHUS MO 00pa3Iy IYTH W CKOPOCTH IIPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBHKCHHUHU TEJIa.

OmnpeneneHne COBMECTHO C MEAAaroroM MpOoHIEHHOTO MyTH M YCKOPEHHUS NBIDKEHUS Telsla 1o Tpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO IBI)KEHUS Tea OT BPEeMEHH.
OmnpenesneHne ¢ TOMOIIBIO NTEAarora yCKOPEHUs Tea Ipu paBHOYCKOPEHHOM JIBHKEHUH 110 HAaKIIOHHOH
TUTOCKOCTH.

W3mepenne mo cxeme Iocie pacCykKIEHUsl ¢ MeJaroroM IepHojia M 4acTOThl OOpaleHusl Tena Mo
OKPY’KHOCTH.

OmnpeneneHne HAXOXKAEHHUS O] PYKOBOJICTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO JBM)KEHHS Tella
10 OKPY>KHOCTH.

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 neWCTBHA C ONOPOH HA QJITOPUTM, HPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TII€aroroM Ha OIpelelieHHe KHHEMaTHYECKHX XapaKTePUCTHK
MEXaHUYCCKOr0 IBMKCHHUA PA3JITMYHBIX BUI0B.

Pacnio3naBanue u npuOIIKEHHOE ONMMCAHKE MO 00pa3Ily mociie 00CYXAESHHUS C IeIaroroM pazIMdHbIX
BUIOB MEXAHUYECKOI'0 ABWKCHHUA B MPUPOJAEC U TEXHUKE (Ha npumepax CBO6OHHO nagarnmx Tei,
JIBUKESHWSI )KUBOTHBIX, HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U JP.).

KU3HCHHBIX chyauHﬁ, B KOTOpPBIX MPOABJIACTCA

CKOpPOCTb
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HAKJIOHHOH MJIOCKOCTH.

4. UccrenoBaHne 3aBHCHMOCTH HYTH OT
BPEMEHH IIPU PAaBHOYCKOPSHHOM IBHKCHUH
6e3 Ha4aIbHOI CKOPOCTH.

5. Ilposepxa eunomesul: ecau npu
PABHOYCKOPEHHOM osudiceHuU be3
HAYATLHOU CKOPOCHU NYMU OMHOCAMCA KAK
pso HeuémHuix yucer, mo
coomeemcmeyioujue nPOMENCYMKU
8PeMeHU OOUHAKOBYL.

B3aumoneiicrBue
Ted (20 v)

IlepBelii 3akoH Herorona. Bropoil 3axoH
Hetotona. Tperuit 3akoH Hsrotona. llpunyun
cynepno3uyuu cui.

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

Cuma TsDKeCTH ®  3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOIHOTO IaJCHUS.
Jeuoicenue naanem gokpye Coanya (MC).
Ilepsas kocmuueckasn ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOU TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena €  3AKPEniEHHOU  OCblo
epawenus. MOMEHT CUIIbL. [lenmp mascecmu.

Hemoncmpayuu

1. 3aBUCHMOCTH YCKOpPEHHS Tejla OT MacChl

TeJla U ACHCTBYIOLIENH Ha HErO CHUJIBI.

2. Habmionenne  paBeHCTBa  CHII

B3aUMOJICHCTBUHU TEJI.
3. N3meHenue Beca Tenia IpH YCKOPEHHOM
JIBFDKCHHH.
®@poHTaIbHBIE Ja00pATOPHBIE PA0OTHI
ONBITHI.

npu

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

CKOJILKEHHSI OT  CHJIBl  HOPMAalbHOTO
JIaBJICHUSL.
2. Onpenenenne  kKod(h¢UIMEHTAa  TPEHMS
CKOJIBKCHHSI.

HabnroneHnue u o6cykaeHre COBMECTHO C IEaroroM OIBITOB C JBMKEHUEM Tela MPU YMEHBIICHUU
BIIUSHUSA APYTUX Tell, IPENATCTBYIOIIUX JABUKEHUIO.

AHanmu3 1o cxeMe IOCNe PacCyXAEHHUs ¢ MeJaroroM TeKCTa lanuies ¢ OMMCAaHUEM MBICIEHHOIO
9KCIEPUMEHTa, OOOCHOBBIBAIOIEI0 3aKOH HHEPIMH; BBIIOJIHEHHE 3aJaHUIl MO TEKCTYy (CMBICIOBOE
YTEHHE).

OOcyxaeHue 1o/l PyKOBOJICTBOM I€/Iarora BO3MOXKHOCTH BBITIOJIHEHHUS 3aKOHA MHEPLMH B Pa3IMYHbIX
cUcTeMax OTCUETa.

Habnronenne u oOCyX/IeHHE COBMECTHO C IEJarOrOM MEXaHHYECKUX SBJICHUH, MPOUCXOIAIIHUX B
cucteMe orcuéra «Tenexka» npu e€ paBHO-MEPHOM M YCKOPEHHOM ABH)KEHHH OTHOCHUTEIHHO KaOMHETa
¢$u3nKn.

JleficTBUs ¢ BEKTOpPaMHU CUJL: BBIIIOJIHEHUE 3aJaHUH 110 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmionenne 3a mpoBeleHHEM OIBITOB, JIEMOHCTPUPYIONIIMX 33aBUCHMOCTh YCKOPEHHS Tena OT
IIPUJIOKEHHOM K HEMY CHJIBI U MACCHI TeJa.

AHanu3 1 00BACHEHHUE C OIIOPOI HA TEXHOJOTMYECKYIO KapTy 0] pyKOBOJCTBOM IeJlarora sBJIeHHH ¢
UCIOJIb30BaHUEM BTOPOTO 3akoHa HproTOHA.

Pewienre THIOBBIX pacu€THBIX 3a7a4 B 1—2 neiicTBUSL C ONMOPOi Ha alnropuTM, MpPEABAPUTEIIHLHO
pa3o0paHHBIil COBMECTHO C IENAroroM € MCIOJb30BAaHHEM BTOPOro 3akoHa HploTOHa W mpaBmia
CJIOKEHMSI CHJL.

OmnpeneneHne COBMECTHO C NEAAroroM >KECTKOCTH MPY>KUHBIL.

AHanu3 cUTyallMii ¢ ONOpPOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOACTBOM Il€larora, B KOTOPBIX
HaOoat0TCst yrpyrue ieopManny, ¥ uX oObsICHEHHE C UCTIOIb30BAaHUEM 3aKoHa [yka.

Pemenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 seiicTBUS C ONMOpOI Ha anropuT™, IMpPEABAPUTEIHLHO
pa300paHHBIIl COBMECTHO C IEIaroroM ¢ MCIOJIb30BaHneM 3aKkoHa [ yka.

HccnenoBanue npy NOMOIIY NEAArora 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXKEHUS OT CHIIbl HOPMAIIbHOTO
nasieHus. CoBMecTHOE 00Cy K/IeHHE Pe3yIbTaTOB UCCIIEIOBAHMS.

OmnpeneneHne noa KOHTPOJIEM IIeJarora ¢ oropoi Ha KOHCIEKT Koa(uieHTa TpeHUs CKOJIbKEHNUSI.
H3MepeHne ¢ NOMOIIBIO IeJarora CUibl TPEHHS MOKOSI.

Pemenre THIOBBIX pacuéTHBIX 3a1ad B 1—2 neiicTBUSI C ONOPOH Ha aNropuTM, NPeBapUTEIbEHO
pa300paHHbI COBMECTHO C MEAroroM ¢ MCHOIb30BaHUEM (YOPMYIIBI TS CHIIBI TPEHUSI CKOJIBKCHUS.
AHalmm3 1o cxeMme Iocie PacCyXAEHHUs NeNarora o IBMKEHHH Tel TONBKO IMOJ IEHCTBHEM CHIIBI
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3. Onpenernenne XECTKOCTH TPYKUHBI.

TSOKECTH — cBOOOHOTO TaJICHUSL.
OOBsicHEHNE TTO]T PyKOBOACTBOM IIEJarora He3aBUCHMOCTH YCKOPEHHSI CBOOOIHOTO TAAEHHUs OT MacChl
Terna.

OueHKa COBMECTHO C II€aroroM BEINYHHbI CHIIBI TATOTEHUS, JEWCTBYIONIEH MEX Ty IBYMS TelaaMu (J1s
pa3HBIX Macc).

AHanu3 c Omopod Ha AMIAKTUYECKHH MaTepual ABMKEHHS HEOECHBIX Tel IOJA JEHCTBHEM CHIIBI
TATOTEHHS (C MCIOIb30BaHUEM JOTIOJIHUTEIFHBIX HCTOYHUKOB HH(OpMAIIIH).

Pemenne THIOBBIX pacdETHHIX 3afad B 1—2 neicTBUS ¢ ONOpOH Ha aNrOpHUTM, MpPEIBAPUTEIHHO
pa300paHHBIIl COBMECTHO € IIEJaroroM ¢ UCIIOJIb30BaHUEM 3aKOHA BCEMHUPHOTO TSATOTECHHS U (OPMYIIEI
JUTSL pacdéTa CHIIBI TSKECTH.

Habmtonenue u o0CyXeHUE ¢ TOMOIIBIO IIEJarora OMbITOB 110 U3MEHEHHIO Beca TeNla IPU yCKOPEHHOM
JBWKCHUU.

AHanu3 ¢ MOMOUIBIO TIEAarora yclIoBHi BOSHUKHOBEHHS HEBECOMOCTH U IIEPETPY3KH.

Pemenre THIOBBIX pacuéTHBIX 3amad B 1—2 nmeiicTBUS C ONOPOH Ha anropHTM, NPEIBapUTEIbEHO
pa300paHHBIIl COBMECTHO C MEIaroroM Ha OMpEJICNICHNE Beca Tella B Pa3INYHBIX yCIOBHAX.

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy I0JI PyKOBOJCTBOM IleJarora Cui, JEHCTBYIOIUX Ha
TEJI0, TIOKOAIIEECs Ha OTIope.

OmnpeneneHue ¢ MOMOIIBIO EJarora MeHTpa TSHKECTH Pa3IMYHBIX TEll.
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3aKOHBI
COXpaHeHHs
(10 v)

Wmnynee Ttena. Hsmenenue  umnynasca.
Hunynve cunvl. 3aKOH COXpaHEHHS HMMITYJIIBCA.
PeaktuBHOe aBmkenne (MC).

Mexanuueckas pabora 1 MouiHocTh. PaboTa
CHII TSDKeCTH, ynpyeocmu, mpenus. Ce1a3b
onepeuu u pabomul. lloTeHIMANbHAS YHEPTUA
TeNa, TOJHATOTO HAaJl TIOBEPXHOCTHIO 3EMIIH.
Iomenyuanvnas 3Hepeus cocamol NPY*CUHDL.
Kuneruueckas JHEprusl. Teopema 0
KuHemuueckou JHepeuu. 3aKOH COXpPaHEHUsS
MEXaHUYECKOM SHEPTUU.

Hemoncmpayuu
1. Tlepenaua uMmmyinbca HIpU B3aUMOACHCTBHU

TeJl.

2. IlpeoOGpazoBanus
B3aUMOJICICTBUU Te.

3. CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM
B3aUMOJCICTBUN.

4. CoxpaHCHHE MMITyJIbCa P aOCOTFOTHO

YIPYTrOM B3aUMOJICHCTBUH.

HabmoneHne peakTHBHOTO IBHKCHUS.

6. CoxpaHeHHE MEXaHHYECKOH YHEPTHU MPU
CBOOOTHOM TIaJICHHU.

7. CoxpaHeHHE MEXaHHICCKON SHEPTHH TpU
JIBHDKCHUH TeJa 101 ICHCTBUEM TIPYKUHBI.
@ponmansHsle nadbopamopHvle padbomel u

onvimol.

1. Omnpenenerue pabGOTHI CHUIIBI TPEHHSA IIPH
paBHOMEPHOM  [BIDKCHHH  Tela [0
TOPU30HTATFHON TTOBEPXHOCTH.

2. Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH
nogséMe  Ipy3a € HCIOJIb30BaHUEM
HETIO/IBMDKHOTO U TTOJIBM)KHOTO OJIOKOB.

3. H3ydenue 3aKoHa COXPaHEHHUS IHEPTUH.

SHEPTUU pu

o

Habmonenne u 00CyXIeHHE ¢ IOMOIIBIO MEarora OmbITOB, IEMOHCTPUPYIOIINX MEPeaady UMITyIbca
IIPU B3aUMOAEHCTBUHU TEJ, 3aKOH COXPAaHECHHUS HMITyJbca TPH aOCONIOTHO YNPYTOM M HEYNPYrom
B3aMMOJICHCTBHH TEIl.

HabmroneHue neMOHCTpaluy Mejarora CUTyaluil B OKpysKarollel *KHU3HU C UCIOJIb30BaHUEM 3aKOHA
COXPaHEHHMsI UMITYJIbCA.

PacnozHaBaHue ¢ OmOpOM Ha TEXHOJOIMYECKYKO KapTy IOJI PYKOBOJICTBOM Iefarora sBJICHUS
PEaKTHBHOTO IBIDKEHUS B ipupoe u Texauke (MC — Ouomorus).

IIpuMeHeHHEe COBMECTHO C MENAroroM 3aKOHA COXPAaHEHMs HUMITyJbca [UId pacdéra pe3yiabTaToB
B3aUMOACHCTBUSL Ten (Ha NpPUMEpax HEYNpPYroro B3aUMOJCHCTBHS, YIPYroro IEHTPAILHOTO
B3aUMO-JEHCTBHA ABYX OANHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEMIOJ-BHUKHO).

PerieHne TUMOBBIX PacyETHBIX 3a7ady B 2—3 JCWCTBUS C ONOPOH Ha AJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBIil COBMECTHO C MEIAaroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
OmnpeneneHue ¢ OMOpPoOi Ha JUAAKTHYECKUH MaTepHuan padoThl CHIIbI YIIPYTOCTH NPH MOABEME Ipy3a
C HCII0JIb30BaHHEM HETIOJIBHIKHOTO U TOJIBH)KHOTO OJIOKOB.

H3mepeHue COBMECTHO € Ne1aroroM MOIIHOCTH.

W3mepenne ¢ NOMOMIBIO MTeAarora NoTeHIMAILHOM 3HEPTUH YIIPYTo Ae(hOPMUPOBAHHOMN MPYKUHBL.
W3MepeHne coBMECTHO C MEAaroroM KHHETUYECKOM YHEPTUU TeNa N0 ATHMHE TOPMO3HOTO Iy TH.
Habmonenue 3a SKCepUMEHTAIBHBIM CPABHECHUEM HM3MEHEHHsSI ITOTCHIUAIBHON W KHHETHYECKOH
SHEPruil Tena NpH JBUKEHUH [0 HAKJIOHHOM IIIOCKOCTH.

Habmonenne 3a SKCcreprUMEHTANBHON NPOBEPKOH 3aKOHA COXPAHEHHS MEXaHWYECKOH SHEPTUH NpHU
CBOOO/IHOM Ta/ICHUH.

IIpumeHeHre Ha HayalbHOM YPOBHE, C OIOPOM HAa JMIAKTUYECKHM MaTepuall 3aKOHA COXPAHEHUS
MEXAaHMYECKOM SHEPruu Ajs pacuéra NOTCHIUAIBHON U KUHETUYECKOM SHEpruil Tena.

PerieHne THMOBBIX pacuETHBIX 3a1a4 B 1—2 [EWCTBUS C OMOPOil HAa anrOpUTM, MPEIBAPHUTEIBLHO
pa3o0paHHBII COBMECTHO C II€1ar0rOM C UCIIOIb30BaHIEM 3aKOHA COXPAaHEHHUS MEXaHUYECKOI SHEPTUH.

Paznen 9. Mexanuyeckue Koneoanus u BoJHbI (15 9)
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MexaHnnveckue
KoJiedanus (7 4)

Konebarenbnoe — mBwkeHue.  OCHOBHBIC
XapaKTEPUCTHKH KOJICOAHUMN: TIEPHO, YacTOTa,
aMIUTyAa. Mamemamuueckuil U APYHCUHHDBLU

masmuuky.  Ilpespawgenue  sHepeuu  npu

KoJIeOAMenbHOM OBUNCEHUIL.

3aryxatomme KoyeOaHUS. BHIHYXICHHBIC

KoyieOanus. Pe3oHanc.

Jemoncmpayuu?

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

2. Habmonenue konebaHuii rpy3a Ha HUTH U
Ha NPYXKHUHE.

3. HaGnronenue BBIHYX/IEHHBIX KOJIEOaHUH U
pe30oHaHca.

Dponmanvuvie nadopamopuvie padomsl u

onvimbul.

1. Onpenenenne  4acToThl W Iepuoja
KoJieOaHUH MAaTEeMaTH4eCKOr0 MasTHHKA.

2. OnpeneneHne  4acTOTBIl M epHOAa
KoneOaHWi MPY)XKUHHOTO MAasTHUKA (MId
AJIEKTPOHHAS IEMOHCTPAITHS).

3. UccnenoBanne  3aBUCHMOCTH — HEepHOna
KoJIeOaHMH MOJIBEIIIEHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. VccnenoBaHne  3aBHCHUMOCTH  IIEpHOAA
KosieOaHWH TpPYKMHHOTO MAasTHHUKA OT

Macchl rpy3a (mm SJIEKTPOHHAS
JIEMOHCTPAIIHS).
5. TIpoBepka HE3aBHCUMOCTH nepuoa

KoneOaHni rpy3a, NOABEIIEHHOTO K HHTH,
OT MaccChl Ipy3a.
6. OnbITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTh

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

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

Hab6monenne xonebanuii moa JeHCTBHEM CHIT TSDKECTH M YIPYTOCTH W OOHAPY)KEHHE MPH TTOMOIIH
nejarora MoA00HBIX KOJIEOaHUH B OKPYXKAIOIIIEM MHUPE.

AHAaITH3 COBMECTHO C MIeJAT0TOM KOJIebaHuit rpy3a Ha HATH U Ha ipyskuHe. OTpeseeHue Mo aropuTMy
YaCTOTHI KOJIEOaHMI MaTEMAaTHYECKOTO U MPYKUHHOTO MasTHUKOB.

Habroienue 1 06bsICHEHHE € TIOMOIIIBIO TIearora SABJICHHUS Pe30HaHCa.

Hccnenosanue ¢ OMOpPOM Ha ajirOpPUTM, MPEABAPUTEIBHO Pa300paHHBIH COBMECTHO C IEIArorom,
3aBUCHMOCTH TIEPHO/1a KOJIeOaHHIA TIOABEIICHHOTO K HUTH IPy3a OT JJIHHBI HUTH.

IpoBepka ¢ 0mopoii Ha TEXHOJIIOTHIECKYIO KapTy IO PYKOBOACTBOM ITEIarora He3aBUCHMOCTH TIEPHO/Ia
KoJIeOaHMi Tpy3a, OABEIICHHOTO K JIEHTE, OT MACCHI TPy3a.

Hab6monenue u 06Cyx IeHre M0 PYKOBOACTBOM IE€Iarora OIbITOB, JEMOHCTPUPYIOIIMX 3aBUCHMOCTh
neproia KoeOaHuii IpyKHHHOTO MasTHAKA OT MacChl TPy3a U JKECTKOCTH TPYKHHBL.

INpuMeHeHre ¢ TOMOIIBIO Mearora MaTeMaTHIeCKOTO ¥ PYKUHHOTO MassTHUKOB B KAUECTBE MOJIEICH
JUIS OTTCAHMS KOJIEOaHUi B OKPYKAOIIEM MHPE.

Pemenre TUIOBBIX PacuéTHBIX 3aMad B 1—2 IEHCTBHS C OMOPOM Ha ajiropuTM, MPEABAPUTEIBHO
Pa3oOpaHHBI COBMECTHO C IEIarOrOM, CBS3aHHBIX ¢ BBHIYMCIICHHEM HITH OIEHKOM 4acTOTHI (Iepruoia)
KoJie0aHui
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Mexannveckue
BOJIHBI. 3BYK
81)

Mexanuueckue BOJIHBI. CgoiicTBa
MEeXaHUIECKUX BOJTH. Ilpooonvrole u
nonepeutvie 80IHbL. [{IUHA 80IHBL U CKOPOCMb €€
pacnpocmpanenusa. Mexanuueckue 80IHbI 8
meépoom meie, celicmuieckue oanwvl (MC).

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

Jemoncmpayuu?

1. Pacmpocrpanenue
MOTIEPEYHBIX BOJIH.

2. HabGmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.

3. AKYCTHYECKHI pe30HaHC.

IMPOAOJBHBIX u

OOHapyKeHUE U aHAJIH3 C TIOMOIIBIO MEAarora BOJHOBBIX SBJICHUI B OKPYKAIOIIEM MHUPE.
HabmtoneHne COBMECTHO C II€aroroM paclipOCTPaHCHHS] MPOJOJIBHBIX M IOMEPEYHBIX BOJNH (Ha
MOJICNIN) ¥ O0HAPYKCHHE aHAJIOTMYHBIX BUIOB BOJH B MPHUPOJIC (3BYK, BOISHBIC BOJIHBI).

Boruncienue B 1—2 AEWCTBUS C OMOPOI HAa aNTOPUTM, MPEIBAPUTEIHHO Pa300paHHBIN COBMECTHO C
MEIarOroM JUTMHBI BOJIHBI X CKOPOCTH PACIPOCTPAHECHUS 3BYKOBBIX BOJH.

Habmionenne 3a 9KCIEPUMEHTATIBHBIM OIPEACICHHEM TPAHUI] YacTOThI CJBIIIUMBIX 3BYKOBBIX
KoJIeOaHuH.

HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHUCIIE C UCIOIB30BAHUEM MY3BIKATBHBIX
HHCTPYMEHTOB).

Habmonenue u 00bsCHEHUE C TOMOIIBIO T1e/1arora sBJIeHUs aKyCTHYECKOTO Pe30-HaHca.

UreHne COBMECTHO C T1€JaroroM OPUIHHAIBHOTO TEKCTa, NOCBSIIEHHOTO HCIIOJIb30BAHUIO 3BYKa (MM
YIBTPa3ByKa) B TEXHHUKE (IXOJIOKALHS, YIABTPA3BYK B METUIIMHE U JIP.); BBIMOTHEHUE 3aJaHUM [0 TEKCTY
(CMBICIIOBOE YTEHUE)

Pazgen 10. DyieKTPOMArHUTHOE IOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI (8 4)

DJIEeKTPOMATHUT
HOe 1oJie

M 3JIEKTPOMATHH
THBI€ BOJIHBI

8 1)

DNeKTPOMarHUTHOE nose.
DNeKTpOMarHUTHbIE BOJIHEL. Cesoticmesa
9NEeKMPOMACHUMHBIX BOJIH. Hlxana
9neKmpomMacHUmHelX ~ 601H.  Hcnonvzosanue

DNEKMPOMACHUMHbBIX 60JIH 0151 COMOBOIL CEA3U.

OeKTpoMarHuTHas IpupoJa CBeTa.
CxopocTb cBeTa. BomHOBEIE CBOMCTBA CBETA.
Jemoncmpayuu?

1. CpoiicTBa 3JI€KTPOMAarHUTHBIX BOJTH.
2. BonHoBEIE CBOMCTBA CBETA.
Dponmanshvle nadopamopHsle padbomol u
onvimol.
1. U3yyeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJTH C TIOMOII[BI0 MOOHJIBHOTO TeedoHa.

ITocTpoeHre MPOCTBIX PACCY)KICHHUH HAa OCHOBE IOATOTOBIICHHBIX BBIPAKCHHMA, 00OCHOBBIBAFOIIUX
B3aUMOCBSI3b AJIEKTPUUECKOIO0 U MArHUTHOTO MOJEH.

HabnroneHune 3a SKCIIepUMEHTANBHBIM N3YYCHHEM CBOWCTB 3JICKTPOMATHUTHBIX BOJH (B TOM YHCIE C
ITOMOIIEI0 MOOMIIBHOTO TeNe(OHa).

AHanu3 ¢ TOMOUIbIO TIeJlarora peHTT€HOBCKUX CHUMKOB Y€JIOBEYECKOI'0 OpraHu3Ma.

AHanu3 COBMECTHO C MEJaroroM TEKCTOB, ONMUCHIBAIOLINX MPOSBICHUS 3JIEKTPOMArHUTHOTO U3JIy4YE€HHUS
B IIPUPOJIC: )KUBBIC OPTaHU3MBI, U3ITYICHUS HEOSCHBIX TN (CMBICIIOBOE YTCHHUE).

Pacno3naBaHue U aHaIU3 Pa3aUYHBIX IPUMEHEHUHN 3JIEKTPOMATrHUTHBIX BOJH B TEXHHUKE C OMOPOM Ha
TEXHOJIOTHYECKYIO KapTy 0]l pyKOBOACTBOM Ieiarora.

PerieHne TUMOBBIX PacyETHBIX 3aqad B 1—2 JEWCTBUS ¢ ONOPOM Ha AJTOPHUTM, HPEIBAPUTEIHHO
Ppa300paHHBIil COBMECTHO C IMEAaroroM ¢ UCIOJIb30BaHHEeM (POPMYIT I CKOPOCTHU DJICKTPOMATHUTHBIX
BOJIH, IJTMHBI BOJIHBI U YaCTOTHI CBETA.

Pa3znen 11. CeeroBbie siBaenust (15 4)

58




3aKkoHbI
pacnpocTpaHeHH
st ceera (6 )

JlyueBasg mopenp cBera. MCTOUHUKM cBeTa.
Ipsamonuneiinoe  pacnpocmpaneHnue — ceema.
3ammenus Connya u Jlynor. OTpakeHUE CBETA.
IInockoe 3epkano. 3akon ompasicenus ceéema.
IIpenomnenue cBeta. 3aKOH MPEIOMICHUS
cBeta. [lonHoe suympennee ompasiceHue céema.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerus 8 ONMUYECKUX C8eMOBOOUX.

Hemoncmpayuu?®

1. [IpsiMonmHEHHOE pacIIpOCTpaHEHUE CBETA.

2. OTpaxxeHHE CBETA.

3. ITonyueHue MU300pakeHHUI B IJIOCKOM,

BOTHYTOM U BBIMYKIIOM 3€pKaJiax.

4. TIpenomiieHue CBETA.

5. Onrryeckuit CBETOBO/I.

Dponmansusle nadopamopHvle padbomol u
Onvlmel.

1. I/ICCJ'ICI[OBEIHI/IC 3aBUCHUMOCTH yria
OTpaKCHUsA CBCTOBOI'0 Jiyda OT YyTJa
IIaCHus.

2. VI3ydeHne XapaKTepHUCTHK H300pakeHHs
npeaMeTa B INIOCKOM 3epKalle.

3. Uccnenosanne 3aBHCHUMOCTH yria
[PETIOMIICHHSI CBETOBOrO Jiyya OT yriia
HaJCHUSI HA TPAHHUIIE BO3LYX—CTEKIION.

Habnronenne OIBITOB, AEMOHCTPHUPYIOIIMX SBICHHE MPSIMOJIMHEHHOTO PpacIpOCTpaHEHHS CBETa
(BO3HHKHOBEHHE TEHH U IOJIYTEHN), Ml UX HHTEPIIPETAIHS C HCIOIh30BaHNEM MOHSATHS CBETOBOTO Jy4a.
OOBsicHEeHHE W MOJAETHPOBAHUE TIOCIIE PACCYNKACHHUS C IEJaroroM Mo CXeMe COIHEYHOTO M JIYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoii Ha TEXHOJIOTMUECKYIO KapTy M0/ pyKOBOACTBOM I€Jjarora 3aBUCUMOCTH yTia
OTpaXEHMs CBETOBOIO JIy4ya OT yria MaJeHusl.

W3ydenue ¢ MoOMOMIBIO TIe1arora CBOWCTB H300pakeHMs B TUIOCKOM 3epKalie.

Habnronenue u 00bsICHEHHE COBMECTHO C TIEJarOroM OTIBITOB IO MOJYYCHHIO H300PaKCHUI B BOTHYTOM
Y BBHIYKJIOM 3epkainiax. Ha0OnroneHne u 00bsCHEHHE TIOCIIE PacCyKIACHUS C MeJaroroM Imo CXeMe OIBITOB
110 MPEJOMJICHUIO CBETa Ha TPaHULE Pa3jJu4HbIX CPEJ, B TOM YHCIIE OIBITOB C MOJIHBIM BHYTPEHHUM
OTpPa’KCHUEM.

UccnenoBanue moa pyKOBOJICTBOM IM€farora 3aBUCUMOCTH YIJIa NPENOMIIEHHS OT YIJla MaJeHUs
CBETOBOI'O Jy4ya Ha IPAHULE «BO3TYX—CTEKIION.

Pacno3HaBaHue ¢ MOMOILBIO MEnarora SBJICHUN OTpaKeHUsS U IMPEJIOMJICHHUS CBETA B MOBCEIHEBHOU
KI3HA. AHAIN3 1 00BSICHEHHE COBMECTHO C IEAArOroM SIBICHUS ONTHISCKOTO MHUpaKa.

PerieHne TUMOBBIX PacyETHBIX 3a7ady B 1—2 JCWCTBUS C ONOPOH HAa AITOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C IIEJaroroM C UCTIOIb30BaHIUEM 3aKOHOB OTPaXCHHUS U IIPEIIOMIICHHUS CBETA.

JInH3bI
U ONTHYECKHE
npu6opsi (6 1)

Jlunza. Xopn nyuedr B nmH3e. Onmuueckas

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

1. Xon nmydeit B cobupatoreit JuH3e.

2. Xop Jry4eii B paccenBarolei JINH3E.

3. [Nonyuyenne n300paKeHUI ¢ OMOIIBIO
JIVH3.

4. TTpuHDUT JIEWCTBUS
MHUKPOCKOIIA U TEJIECKOTIa.

5. Mozens riasa.

Dponmansuvie nadbopamopusie pabomsl u

(hoToanmapara,

[Toy4enue o1 KOHTPOJIEM Tielarora H300paKeHUH ¢ TOMOIIBIO COOMPAIOIIEH U paccenBaroIIeH TNH3.
OmnpeeneHue ¢ ONMOpoit Ha aNrOPUTM pa3pabOTaHHOIO COBMECTHO C MEIaroroM (hOKyCHOTO pacCTOSTHHS
Y ONITUYECKON CHITBI COOUPAIOINEH JIMH3HI.

AHaM3 COBMECTHO C I1eIaTOrOM YCTPOWMCTBA ¥ IPUHIIKIIA ISHCTBUS HEKOTOPHIX ONITUYECKUX IPUOOPOB:
(dhoToamnmapara, MUKpockorna, Teneckona (MC — Guonorus, acTpOHOMUS).

AHanu3 ¢ ormopoi Ha TEXHOJOTHIECKYIO KapTy MO PYyKOBOJICTBOM TI€JIarora siBJICHUN OJIM30PYKOCTH 1
JATFHO30PKOCTH, IpUHIHIA JeiicTBug oukoB (MC — Ouomorus).
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onvimel.
1. [Tonyyenue u300paKeHUH C TMOMOIIBIO
coOUparoIIei JIUH3BL.
2. Onpenencuue (OKYCHOTO PACCTOSHHS U
OTITUYECKOW CHITBI COOMpAIOIIeH TNH3HI (MIH
JJIEKTPOHHAS IEMOHCTPALIHS).

Pasznoxkenue
0eJIoro cBeTa
B cnektp (3 v)

Pasnoowcenue  6enoco ceema 6 cnexkmp.
Onvimul Hviomona. Cnooicenue cnekmpanbHbix
ysemos. [Jucnepcus ceema.

Hemoncmpayuu?®

1. PaznoskeHue 6enoro cBeta B CIIEKTP.

2. [Tonyyenune Genoro cBeTa Mpy CIOKESHUN

CBETa Pa3HbIX LBETOB.
dponmansusie nadbopamophsie padomeol u
onvimel.
1. OnbITEl MO pas3NioKeHHIO0 OENoro CBeTa B
CIICKTP.

2. OnbITEL IO BOCHIPHATHIO 1IBETa IPEIMETOB
Opy WX HAOMIOAEHHH 4Yepe3 IBETOBBIC
(UIBTPEL

HabnroieHue coBMECTHO ¢ IEJaroroM Io pa3fioxKeHUI0 0eJI0ro CcBeTa B CIEKTD.

Habmonenne n 00bpsicHeHHe Ha 6a30BOM YPOBHE I10] PyKOBOJICTBOM II€Z[Ar0ra OIBITOB 10 TTOIYIEHHIO
0eJIoro cBeTa IpH CII0KEHUH CBETA Pa3HbIX IIBETOB.

IIpoBenenue u 0OBSICHEHHE O] PYKOBOJCTBOM II€Jjarora ONBITOB MO BOCIPHUATHIO IIBETa MPEIMETOB
IIPY UX HaOMIOJICHUH Yepe3 [IBETOBbIE (QMILTPHI (I[BETHBIE OUKH).

Pa3znen 12. KsanrtoBble siBieHus (17 1)

Hcenyckanue

H TNOIJIOIIeHne
cBeTa aToMOM
CR))

Onvimor Pezepgpopoa v mnanetapHasi MOJCIb
aroma. Monens aroma bopa. Hcnyckanue u
noziowenue  cgema  amomom.  Keanmul.
Jlunetivamole cnekmpboi.

OOcyxeHue ¢ IOMOIIBIO Teiarora 1ejy onbIToB Pesepdopaa o rccienoBaHnio aTOMOB, BbIBUKEHHE
THIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax OMBITOB B 3aBUCHMOCTH OT IPEANOIAraeMoro CTPOSHHUSI aTOMOB,
(dbopMynHpoBaHKE BHIBOJOB U3 PE3YJILTATOB OIBITOB.

OOcyx/JeHne ¢ ONMOpOM Ha TEXHOJOIMYECKYI0 KapTy I0J] PYKOBOJCTBOM IeJarora MpoOTHBOPEYHid
IUTAHEeTapHON MOJICITH aTOMa W OCHOBAaHUH IS TUIIOTE3hI bopa 0 cTannoHapHBIX OpOUTax INMEKTPOHOB.
HaOmonenne coBMECTHO ¢ NENaroroM CIUIOMIHBIX M JIMHEHYATBhIX CIIEKTPOB M3IYyUCHHS Pa3INYHBIX
BemiecTB. OOBsICHEHHE C ONTOPOH Ha JUJAKTUYECKHH MaTeprall JMHEHYaThIX CIIEKTPOB N3ITyUSHHSI.

Crpoenue
aTOMHOIO s1/Ipa
(64)

PamnoakTuBHOCTE. Arbgha-, bema- u eamma-
uznyyenus.  CTpoeHHME  aTOMHOIO  sijpa.
Hyxknonnas mooenb amomHozo a0pa. Mzomonsi.
Paouoaxmusnvie npespaujenus. Iepuoo
noaypacnada amomHwix sioep.

Hemoncmpayuu

1. CrieKTpBI NU3ITyYEHUS U TTOTIIOMIEHUSI.

OOcyskieHne COBMECTHO C NeIaroroM BO3MOJKHBIX TUIIOTE3 O MOJIEISAX CTPOSHUS Spa.

OmnpeneneHne Mo cXeMe ¢ MCHOIb30BaHUEM METOJMYECKOro MaTepHhaia 10/ PyKOBOACTBOM II€Aarora
cocTaBa AJCP MO 3aJaHHBIM MACCOBBIM U 3apAA0BBIM YUCJIAM U 110 IOJIOKCHHIO B nepno;mqecxofx'l
cucreme 31eMeHToB (MC — xumus).

AHasnm3 ¢ onopoit Ha TEXHOJOTMYECKYIO KapTy MO PYKOBOJICTBOM II€arora M3MEHEeHHUs COCTaBa sipa
M ero MOJOKEHNS B MIEPHOANYECKOI cucTeMe nipu [ -paguoakTuBHocTH (MC — xumus).
WccneoBanue ¢ NOMOIIBIO MENarora TPEKoB || -4acTHI] II0 TOTOBBIM (oTorpadusm.
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2. CreKTpsl pa3IHIHBIX Ta30B.

3. Crextp Bomopoa.

4. HaGmoieHre TpekoB B kKamepe BruibcoHa.

Dponmansvuvie nabopamopuvie padomvt u
onvplmul.

1. Habniodenue cniownvix u Jnunetiuamoix

CHEKMPOS U3NLY4EHUSL.
2. UccnenoBanue TPEeKOB: U3MEPEHUE DHEPTHU

Habmonenue 3a nemMoHcTpaiueidl paboTsl U3MEPEHUs! PaJHalliOHHOTO ()OHA C MOMOIIBIO JI03UMETpa,
OLIEHKA €T0 HHTEHCUBHOCTH.

AHanaM3 COBMECTHO C IEAaroroM OMOJOTMYECKHX M3MEHEHHH, MPOMCXOJSIIUX IM0J JeHCTBHEM
panuoakTHBHBIX U3mydennit (MC — Guosnorus).

Habmonenne neMoHCTpanuu 00 HCHONBb30BAaHHME PaJAMOAKTHUBHBIX M3iydeHHHd B meauuuae (MC —
OHMOJIOTHS).

4acTUIl MO TOPMO3HOMY MyTH (IO
¢dororpadusm) (nnu JIEKTPOHHAs
JIEMOHCTPAIIHS).
SnepHbie SnepHble peakuuu. 3aKoHBl CcOXpaHeHHs | PelieHue THNOBBIX pacdy€THBIX 3aha4 B 1—2 neiicTBUS C OMOPOI Ha alNropuTM™, MPEIBAPUTEIHLHO

peaxuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix  a0ep. Ceaze maccbl U dHepIulU.
Peaxyuu cunmesa u denenus adep. Ucmounuku
anepeuu Connya u 36€30 (MC).

Snepnas SHEPreTHKA. Leticmeus
PAOUOAKMUGHBIX — UBTYUEHUl  HA  JICUBble
opeanusmwvl (MC).

Jemoncmpayuu
1. Pabota cuéTUrKa HOHU3UPYIOIINX

W3ITyYEHU .

2. Peructpammss  u3iydeHHs — TPUPOIHBIX

MHHEPAJIOB U MPOJIYKTOB.
@ponmansnvie n1abopamopHsvie padomol u
onvimel.
1. smepenne pagmoakTHBHOTO (oHa (WU
JNIEKTPOHHAS IEMOHCTPALIHS).

Ppa300paHHbIil COBMECTHO C TIEJArOrOM C HCIIOJIb30BaHHEM 3aKOHOB COXPAHEHHUS MACCOBBIX U 3aPSI0BBIX
YKce] Ha ONpECICHHUE PEe3yJIbTaTOB SIICPHBIX PEAKIIMii; aHAN3 BO3MOXKHOCTH WM HEBO3MOXHOCTHU
SIACPHOM peaKLHHU.

Or1eHKa ¢ TIOMOMIBIO TIe1arora YHEPTHUHU CBS3H SJIEp C HCIOIB30BaHuEM (OpMYITbl DUHIITEHHA.
OOcyxIeHrne COBMECTHO C TEJaroroM IEPCIIEKTHUB HCIIONB30BAaHUS YIPABIEIEMOTO TEPMOSICPHOTO
CHHTE3a.

OO0cyKIeHHEe COBMECTHO C MEAaroroM MpeuMYyIIeCTB U SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX C SICPHON
sHepretukoit (MC — 3Komorus).

IMoBTOpUTEILHO-0000 A LINIT MOXYTb (9 4)

CucreMaTu3anus
1 000011IeHIE
PEJIMETHOTO
COJIePXKAHUS

U OIIBITA
JIEATEILHOCTH,
pHOOpe-TEHHOTO

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

Hay4HbIii MeTO/] TO3HAHHUS U €70 Pean3aIius B
q)HSH‘IeCKI/IX HUCCIICAOBAHUMAX.

CBs13b (DU3UKK U COBPEMEHHBIX TEXHOJIOTHHA B

BrImoHeHUE ¢ MOMOIIBIO Tiearora y4eOHbIX 3aJaHni, TPEOYIOIINX IEMOHCTPAIIMHA KOMIIETCHTHOCTEH,
XapaKTePU3YIOUINX €CTECTBEHHOHAYYHYI0 TPaMOTHOCTh: MPUMEHEHMsI MOJYYEHHBIX 3HAHUN JId
HAYYHOTO OOBSICHCHHS (DPH3MUYCCKUX SBICHUN B OKPYXKAIOIICH NPUPOJAE W TOBCEIHEBHOW XHU3HH, a
TaKXKe BBIIBICHUS (U3MYCCKUX OCHOB psa COBPEMEHHBIX TEXHOJOTHIA, NMPUMEHCHHS OCBOCHHBIX
AKCICPUMCHTANBHBIX YMEHUH TS MCCIIEOBaHUS (DHU3UYCCKUX SBJICHUM, B TOM YHUCIE JJIS MPOBEPKU
THUIIOTE3 U BBISIBIICHUS SaKOHOMepHOCTeﬁ.

PerieHne THIOBBIX PacdETHBIX 3ama4 B 1—2 HCHCTBUS C OMOPOil Ha alrOpUTM, MPEIBAPUTEIIHHO
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IPH N3y9ICHUH obnacTu nepegadn HHGOPMAINHN, SJHEPTETHKE, pa300paHHBIIl COBMECTHO C MENAroroM, B TOM YHCIIE MPEAIONIAraloInX UCIOIb30BaHNE (PU3NIECKON

BCEro Kypca TpPaHCIIOpTE MO U OCHOBAHHBIX Ha COIEPKAHUU PA3IMYHBIX pa3lelioB Kypca pH3HKH.
¢busuku

[Ipu paspaboTke pabodeil mnporpamMmbl B TEMAaTUYECKOM IUIAHUPOBAHWU JOJDKHBI OBITh YUYTEHBI BO3MOXKHOCTHU
MCIIOJIb30BaHUS 3JIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBIAIOIIUXCS Yy4eOHO-METOAMUYECKUMU MaTepuajaMu
(MyIBTUMEIUNHBIE IPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH U 33JaYHUKH, SJICKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTA0OPATOPUH,
UTPOBBIC MIPOTPaAMMBbI, KOJUIEKIIUU IIUGPOBBIX 00pa30BaTENbHBIX PECYPCOB), peanu3yromux auaaktudeckue Bo3mMoxHoctu UKT,
CoJIepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUHU.
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