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[TOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o ¢usuke A1 00y4arommxcs ¢ 3a1epKKON MCUXUUECKOT0
pa3Butus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 00IIEro 00pa3zoBaHus MOATOTOBJICHA Ha
ocHoBe DepepanbHOrO rocydapCTBEHHOTO 00pa3oBaTEeNIbHOTO CTaHAapTa OCHOBHOTO
obmero obpazoBanus (IIpuka3 Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287)
(mamee — PI'OC O0O0), DenepaibHON aTANITHPOBAHHON 00Pa30BaTENBHONW IPOrPAMMBI
OCHOBHOTO  00miero oOpa3oBaHus Uil  OOy4alolUXcs C  OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 310poBbst (IIpuka3z Munnpocsemenus Poccun ot 24 nos6ps 2022 r.
Ne 1025), ®enepanbHoil paboueil mporpaMMbl OCHOBHOT'O OOIIET0 OOpa30BaHUS 110
yueOHOMYy npeamery «®Pusnka» (0a30BbIi ypoBeHb), KoHuenuuu mnpenonaBaHus
yueOHoro mnpenmera «®Puszuka» B oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
®denepauyy, peanu3ylOIMX  OCHOBHbIE  0OLIe00pa3oBaTeIbHBIE  MPOTPAMMBI,
®enepanbHOl pabouelt MpOrpaMMbl BOCIHUTAHUS, C YYETOM paACIHpPEIEICHHBIX I10
KjlaccaM TpoBEpseMbIX TpeOoBaHUM K pe3ynbraraM ocBoeHus DeaepanbHON
allariTUPOBAHHOM 00pa30BaTeNIbHON IPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUs s
00yJaromuXxcs ¢ 3aeP>KKON TICUXUYECKOTO PA3BUTHA.

O01mas xapakTepucTuka yue0Horo npeamera « Ouznka»

VYueOHplii mnpeamer  «@Pu3uka»  ABISETCS  CUCTEMOOOpa3ylOIIMM IS
€CTECTBEHHOHAYYHBIX TIPEIMETOB, MOCKOJIbKY (DU3HUECKHE 3aKOHBI MHUPO3TaHUS
SIBIISIFOTCS OCHOBOM COJIEpKaHUSI KYPCOB XHMHH, OMOJIOTHH, Teorpau U aCTPOHOMHH.
®duszuka BOOpYyKaeT OOYyYaIOUUXCS HAYYHBIM METOJOM IO3HAHUS, TMO3BOJISIONUM
NOJIy4aTh OOBEKTUBHBIE 3HAHMS 00 OKPYXAIOIEM MHUPE.

[Ipenmer MakcuManbHO HampaBiieH Ha (hopMHUpOBaHHE UHTEpPECA K MPUPOTHOMY
U COIMAIbHOMY MHpPY, COBEPIICHCTBOBAHHWE TIO3HABATEIHHOW JCSITEIbHOCTU
oOyuaromuxcs ¢ 3I1P 3a cuer oBIaAEHUS MBICTUTENBHBIMUA ONEPALUMSIMHA CPABHEHUS,
00001IeH s, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBAaTh CBOE€ MHEHUE, (POPMUPOBAHUE
BO3MOKHOCTEM COBMECTHOU JEATEIIBHOCTH.

N3yuenne Qusuku cnocoOCTByeT pa3Buthio y oOydaromuxcs ¢ 3[1P
IPOCTPAHCTBEHHOTO  BOOOpaXKe€HUs, (PYHKIIMOHAJIBHOM TPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AaHAJIU3UPOBATH HH(POpPMAIMIO, MPEICTaBICHHYIO B
pa3iauuHbIX (popMax. 3HAUMMOCTh TpeaMeTa IS Pa3BUTHS KU3HEHHONM KOMIETCHIIUU
00y4Jarommxcsl 3aKJII0YaeTCsl B YCBOCHUH OCHOBBI (DU3UUYECKUX 3HAHUM, HEOOXOIUMBIX
JUTST TIOBCETHEBHOM >KW3HHW; HABBIKOB 30POBOTO M OE€30MAcCHOTO MJisi 4YeloBeKa M
OKpYXarollen ero cpebl 00pasa *Ku3HU; POPMUPOBAHUU IKOJIOTUUECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT cojaepxaHue oOydeHHUs: npeamery «DPu3ukay ¢ y4eTom
0coObIX 00Opa3zoBaTelbHBIX MOoTpedHOCTeN oOyuaronuxcsi ¢ 3I1P. OBnaneHue TaHHBIM
y4eOHBIM MPEAMETOM MPEICTABISET ONPEACTICHHYI0 TPYIHOCTh JJIsi 00YJaroIMUXCs C
3IIP. DT0 cBsI3aHO C OCOOCHHOCTSIMH MBICTHTEIBLHON JIEATETHPHOCTH, TIEPUOINICCKUMU
KOJIEOaHUSIMU BHUMAaHU S, MaJIbIM 00BbEMOM MaMsITH, HEJOCTATOYHOCTHIO OOIIEro 3amaca
3HAaHUW, TOHMKEHHBIM MO3HABATEIbHBIM HHTEPECOM W HU3KHUM YPOBHEM PEUEBOTO
pa3BUTHS.



s mpeoponeHus TPYAHOCTEM B H3ydyeHUH ydeOHoro mpenmera «Dusumkay
HeoOXouMa ajjanTaius o0beMa U Xxapakrepa yueOHOro Marepualia K o3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIAHHOM KaTEropuu OOyYaroIMXCsl, YYET UX OCOOCHHOCTEH Pa3BUTHSL:
VCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM MEXIPEIMETHBIX CBS3EH,
IIOCTETICHHOE YCJIOKHEHUE U3y4aeMOro MaTepraia.

JlanHas 1porpamMma KOHKPETHU3UPYET COJEpKaHUE IPEIMETHBIX TEM B
COOTBETCTBUM C TpPEOOBAHUAMU OOpPA30BATEIBHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCNIEI0OBATEIBHOCTh H3YUYCHHS pa3fesioB (PU3UKA C yUYETOM MEXKMIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€W, JIOTMKM Yy4eOHOTO Mpollecca, BO3PACTHBIX U
TICUXOJIOTHYECKHX 0coOeHHOCcTel oOyuaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO O0OIIETO
o0Opa3oBaHMUsl, ONpeIeIsieT MUHIMAaIbHBIM HA0Op OMBITOB, IEMOHCTPALINA, TPOBOJUMBIX
YUHTEJIEM B KJIacce, 1a00paTOPHBIX pabOT, BBIMOIHAEMBIX 00yYatOIIUMHCS.

Meroanuyeckoi OCHOBOM H3ydeHUs1 Kypca «®DPus3nmka» Ha ypOBHE OCHOBHOTO
o011ero o0pa3oBaHUsI IBJISIETCSI CACTEMHO-AESITEIbHOCTHBIN IOX0, 00eCIeUnBatOIU i
JNOCTUKEHHE JIMYHOCTHBIX, METANpeAMETHBIX M MPEAMETHBIX 00pa30BaTeNIbHBIX
pe3yibTaTOB IOCPEICTBOM OPraHHU3alMy AaKTUBHOM ITO3HABATEJIBHOM JEATEIbHOCTH
oOyyaroluxcs, 4T0 O4YE€Hb BaxxHO npu oOyueHuu neredt ¢ 3IIP, ang KoTOpbIX
XapaKTEPHO CHUKEHUE MIO3HABATEIBbHON AKTUBHOCTH.

Hean u 3axa4u n3y4enus yueOHoro npeamera « ®usuka»

Obwue yenu wu3ydeHus yuyeOHoro mnpeamera «dusukay NpeaCTaBICHb B
denepanbHOM pabouell mporpaMmme OCHOBHOTO 00111er0 00pa3oBaHUsl.

OcHOBHOM 1enbl0 O0yYeHHUs JIeTell C 3aJep’KKOM MCUXMUYECKOTO Pa3BUTHUS Ha
JAHHOM TIPEIMETE SIBJISIETCS: IOBBIINIEHHE COLMAJIBHOM aJanTaluu JEeTed uepes
npuMeHeHue GU3NUEeCKUX 3HAaHUI Ha MPaKTHUKE.

Jst oOyuaromuxcea ¢ 3P, tak ke, kak ¥ AJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBaMBAIOIINX  OCHOBHYIO 00pa3oBaTesbHYIO Iporpammy,
JOMUHUPYIOILEE 3HAU€HHE MPUOOPETAIOT TaKUE yeu, Kak:

" npuoOpeTeHne uHTepeca u crpemiieHus ooydaromumxcs ¢ 3[1P k HayyHOMY H3yUYeHHIO
IPUPOJIBI, Pa3BUTUE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEM;

" pa3BUTHE 0A30BBIX MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENBCKOIO OTHOLIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

* (popmupoBaHHE HAYYHOTO MUPOBO33PEHHUS, HA TOCTYITHOM JiIs oOydaromuxcs ¢ 3[1P
YpOBHE, KaK pe3ysibraTa U3yuyeHUs: OCHOB CTPOCHMSI MaTepuu U (pyHIaMEHTaIbHBIX
3aKOHOB (DM3UKU;

* (popmupoBaHHe MPEACTaBICHUN O pOiIH GUKKH I Pa3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxKeHne ITUX 1eel 00ecrieYnBaeTCs peIICHUEM CISAYIONIUX 3a0ay.

* npuoOpereHne 0a30BbIX 3HAHMM O JIUCKPETHOM CTPOCHMHM BEUIECTBA, O
MEXaHUYECKHUX, TETIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

" OpuOOpeTeHHEe YMEHUW ONUCHIBATH U OOBIACHATH (U3UUECKUE SBICHUS C
MCITOJIb30BAHUEM MOJYUYEHHBIX 3HAHUI U C OMOPOM Ha TUIaH/CXEMY;



" OCBOCHHE METOJOB PEIICHHs MPOCTEHIINX PAcYETHBIX 3a7a4 C HCIIOJIb30BaHHEM
bu3nIeCKUX MOZEIIEH C ONIOPOii Ha aNTOPUTM;

" pa3BUTHE YMCHHA HAOMIOOaTh TMPUPOAHBIC SBICHHUS W BBINOJIHATH OIBITHI,
nabopatopHble paOOThI M AKCIEPUMEHTAIbHBIC HMCCICIOBAHUS C HCIIOJIIb30BaHHUEM
U3MEPHUTEIHHBIX PUOOPOB (ITOJT PYKOBOJICTBOM YUUTEJIS);

" ocBoeHHE MpUEMOB paboThl ¢ mHPOpManuend (PU3MUECKOTO COICpPIKAHUS, BKITFOUYAs
UHPOPMAITMIO O COBPEMEHHBIX IOCTIDKEHUSX (U3WKH, aHAIU3 W OILICHWBaHUE
uHbopMaIHy;

" 3HAKOMCTBO cO c(depamMu TpodeCCHOHATLHON NEATeTLHOCTH, CBSI3aHHBIMU C
(Gu3NKOH, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSX
buznyecKoil HayKH.

Oco0eHHOCTH 0TOOpa M aJaNTALMH Y4eOHOI0 MaTepuaJia no Gpusuke

OcHoBoi1 00yuenust oOy4daronuxcs ¢ 3[IP Ha npenMerax ecTeCTBEHHOHAYYHOTO
LMKJIa SIBJISIETCS PA3BUTHE Y HUX OCHOBHBIX MBICIMTEIBHBIX ONEepaluii (aHAJIN3, CUHTE3,
CpaBHEHHUE, OOOOIIEHHE) Ha OCHOBE BBIIIOJHEHHS Pa3BUBAIOLIUX YHPAKHEHUM,
dbopMHpOBaHHE TMPUEMOB YMCTBEHHON palOTBI: aHadu3 HWCXOJIHBIX JIaHHBIX,
IUIAaHUPOBAHKUE MaTepuaia, OCYIECTBIEHNE TO3TAITHOTO U UTOTOBOTO CAMOKOHTPOJIS, a
TaK)K€ OCYIIECTBIISIETCS JIMKBUJALKS MPOOEIIOB B 3HAHUSX, 3aKPEIUICHHE U3YYEHHOIO
MaTepuaina, 0TpaboTKa aJfOPUTMOB, MOBTOPEHUE MPOIIeHHOTo. boibiioe 3HaueHue
IPUJIAETCsl YMEHUIO PaccKa3aTh O BHITOJHEHHOW paboTe C MPaBUIBHBIM YIIOTPEOICHUEM
COOTBETCTBYIOIIEH TEPMUHOJIOTHHU U COOIIOACHUEM JIOTUYECKUX CBSA3EH B M3JIaraeMoM
matepuane. s odyqatomuxcs 3[1P Ha ypoBHE ocHOBHOTO 00111€T0 00pa3oBaHUs MO-
IIPEXKHEMY SIBIIIFOTCS XapaKTEPHBIMH: HEIOCTATOYHBIN YPOBEHb Pa3BUTHS OTIEIbHBIX
NICUXUYECKUX MPOLIECCOB (BOCHPUSITHS, BHUMAHUS, MaMATH, MBIIUICHNUS ), CHUKEHHBIN
YPOBEHb MHTEJJIEKTyaJIbHOTO Pa3BUTHUS, HU3KUI YPOBEHb BBINOJHEHUS Y4E€OHBIX
3aJlaHui, HU3Kas ycrnemHocTh o0ydenus. [loatomy npu usyuenun (usuku tpedyercs
[eJICHANPaBJICHHOE UHTEUIEKTyalbHOEe pa3BuTue oOydatomuxcs ¢ 3I1P, oTBeuaroniee
UX OCOOEHHOCTSIM M BO3MOXKHOCTSM. YdeT ocoOeHHoctei oOywarommxcsa ¢ 3IIP
TpeOyeT, 4yTOObl MNpUM HM3YYEHUH HOBOTO MaTepuajia o0s3aTeIbHO MPOUCXOIUIIO0
MHOTOKPAaTHOE €ro MOBTOpPEHHUE; PACIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b (U3MKU C KU3HBIO; AKTyaJM3alisl MEPBUYHOTO >KU3HEHHOTO
OTbITa 00YYarOIMINXCS.

VYcBoeHne mporpaMMHOrO Marepuana 1o (U3MKe BBI3BIBACT  OOJBIITHE
3aTpyqHeHus y oOywatomuxcs c¢ 3IIP, moatomy Teopusi u3yuyaercsi 0e3 BBIBOJIOB
CIIOKHBIX (popmyn. 3amauyu, TpeOyrouIMe MNPUMEHEHHs CIOKHBIX MaTeMaTHYeCKUX
BBIUKCIICHUN U (POpMyI1, B OCOOEHHOCTH TaKUX TeM, Kak «MexaHnuecKoe JBUKEHHUEY,
«ApxumenoBa cwia», «MexaHWYecKas DSHEpPrus», «DIEKTPUUYECKUE SBIICHUSD,
«DNEKTPOMATHUTHBIE SIBJICHUSY, PEIIAIOTCS B KJIACCE C MMOMOILBIO YUUTES.

Oco0oe BHMMaHuW€ NpH H3YYEHUU Kypca (DU3UMKU YIENseTCs MOCTAHOBKE H
OpraHu3alliyd SKCIEPUMEHTa, a TaKKe MPOBEACHHUIO (IIPEUMYILECTBEHHO HAa Ka)XJI0M
YPOK€) KpaTKOBPEMEHHBIX IEMOHCTpPaLUi (BO3MOXKHO C UCIOIb30BAaHUEM IEKTPOHHON
nemMoHcTpauun). Hekoropble TeMbl 00s3aTENbHO JOJKHBI BKJIIOYaThb OIOPHBIE
1a0opaTopHble padOThl, KOTOpPbIE pPa3BUBAIOT YMEHHE II0JIb30BAaThCS IMPOCTEHIINMU
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npubopamMu, aHAIM3UPOBATH IMONYYEHHBIE JaHHBIE. B CBs3M ¢ OCOOCHHOCTSIMU
noBeZieHUsT U JAesTelbHOCTH  oOywaromuxcs ¢ 3P (pacTopMOKeHHOCTb,
HEOPTaHU30BAHHOCTD) MPEAYCMOTPEH CTPOKANUIINI KOHTPOJIb 32 COOJIIOICHUEM TIPABUII
TEXHUKU 0€30MaCHOCTH MPU MPOBEACHUH JTAOOPATOPHBIX U MPAKTUYECKHUX PadoT.

Bonbioe BuuManue npu uzyuenuu puzuku nogpoctkamu ¢ 3[1P obpamaercs Ha
OBJIaJICHUE HMM TPAKTHUYECKUMU YMEHUSIMU U HaBblkamu. lIpemycmarpuaercs
YMEHBIIEHUE 00beMa TEOPETHUECKUX CBEJCHUM, BKIIOYEHUE OTICIbHBIX TEM WIH
HENbIX pa3fesioB B MaTepuanbl A 0030pHOrO, O3HAKOMHUTEIBHOTO WU
dakyapTaTUBHOTO W3y4eHHs. [Ipemnaraercs ymeHbIeHHE O0OBbeMa MaTeMaTHYECKHUX
BBIYHICIICHHUM 32 CUCT YBEIIMUCHUS KAYECTBEHHOTO OMKCAHUS SIBJICHUH U TIPOIIECCOB

JlocTaTOYHOE KOJMYECTBO BPEMEHU OTBOAMUTCA HA pPACCMOTPEHHE TEM U
BOIIPOCOB, PACKPBIBAIOMINX CBsI3b (HU3UKH C IKU3HBIO, C TEMH SIBIICHUSIMH,
HAOIOICHUSAMH, KOTOPBIE XOPOIIIO N3BECTHBI YICHUKAM U3 MX KU3HEHHOTO OIBITA.

MakcumanbHO UCIIOJIb3YIOTCSI MEKITPEIMETHBIE CBS3HM C TAKUMU JTUCHUTLTHHAMU,
Kak reorpadusi, xumusi, Ouonorus, T.k. ooyqatoutuecs ¢ 3[IP ocoOeHHo HyXkaatoTCs B
MPENoIHECEHNH OJHOTO M TOTO K€ Y4eOHOro Marepuaia B pa3IM4HbIX acleKTax, B €ro
BapbUPOBAHUU, B HEOJHOKPATHOM IMOBTOPEHUH U 3aKPEIUICHUU MOJTYYECHHBIX 3HAHUM U
npakTudeckux yMenuil. [103Boisis paccmMaTpuBaTh OJIUH U TOT K€ y4eOHBIN MaTepual ¢
pPa3HBIX TOYEK 3pPEHHUS, MEXKIPEAMETHBIC CBSI3U CIOCOOCTBYIOT €ro JydlieMy
OCMBICJIEHUIO, 00JIee MPOYHOMY 3aKPEIUICHHUIO MOJYYEHHBIX 3HAHUN W MPAKTUYECKHUX
YMEHHM.

IIpumepHbie BUABI AeATeIbHOCTH 00yuaromuxcs ¢ 3I1P, 00yciioBi1eHHbIE 0CO0BIMU
o0pa3oBaTeIbHBIMHU MOTPEOHOCTSAMH M 00eceYnBalOLIMe 0CMbICJEHHOE 0CBOEHUE
coJiepKaHNM 00pa3oBaHus MO npeaMery «OU3nKa»

[IpumepHasi TeMaTuyeckass ¥ TEPMHUHOJIOTHYECKAs JIEKCUKA MO Kypcy (PU3NKU
cootBetrcTBYeT ®OIT OOO.

Conepxanue BUIOB nesrenbHOCTH oOydaronuxcs ¢ 3IIP Ha ypokax Qusuku
OTIpEeJIeIISIETCS. UX OCOOBIMH 00pa3oBaTENbHBIMU MOTpeOHOCTSIMU. [loMHUMO TIHPOKO
ucnonb3zyembix B @OIT OO0 oOmux ans Bcex 00ydaroIIMXCs BHUIIOB AESTENbHOCTH
CIIelyeT YCWIIUTh BUABI NE€ATEIbHOCTH, CHEU(UYHBIC IJI TaHHOW KaTeropuH JETew,
00eCIeynBaloIINe OCMBICIIEHHOE OCBOCHHE COJEpKaHUs 0Opa3OBaHMs MO MPEIMETY:
YCWJICHHE MPEAMETHO-TIPAKTUUECKOW JESATENbHOCTH C aKTUBHM3alMEl CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaja C OMOPOM Ha aJrOpUTM; «IOLIArOBOCTH» B M3YYEHUU
MaTepuaa; UCIOJIb30BAHUE JOTOJHUTEIBHOW BU3yaIbHOM OMOPHI (CXEMbI, I1a0JIOHBI,
OMOpHbIE TaOJUIBI); PEUYEBOM OTYET O TMPOIECCEe U Pe3yJbTaTe eATebHOCTH;
BBIMIOJIHEHUE CIIEUUANIbHBIX 3aJaHHUi, 00ECTeYMBAIOUINX KOPPEKIHIO pPETYyJIsSIuu
yueOHO-TT03HABATEIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Hnst obyuaromuxcss ¢ 3[IP cymiecTBeHHBIM SBISIFOTCS TPUEMBI  pabOTHI C
JEKCHUYECKHM MaTepuaiioM 1o mnpeametry. [IpoBoauTtcs chnenuanbHas paboTa 1O
BBEJICHUIO B AKTHUBHBIN CIIOBapb OOYYAIOIIMXCS COOTBETCTBYIOLIECH TEPMUHOJIOTHU.
N3ydaemble TepMUHBI BBOASTCSA Ha MOJIMCEHCOPHOI OCHOBE, 00s3aTeNbHa BU3yallbHAs



MOJIIEPKKA, aITOPUTMBI paOOTHI C OMPEIEIEHUEM, OITIOPHBIE CXEMBI JJIsl aKTyaau3aluu
TEPMHHOJIOTHH.

B cBsi3u ¢ ocoOpiMu 00pa3oBaTenbHbIMUA NOTpeOHOCTAMH oOyuatomuxcs ¢ 3I1P,
IIpU IUIAHUPOBAHUU pabOThl YUEHUKA Ha YPOKE CIEIYET NMPUACPKUBATHCS CIETYIOIINX
MOMEHTOB:

1. ITpu onpoce HEOOXOAUMO: JaBaTh AITOPUTM OTBETA; pa3pelliaTh M0Ib30BATHCS
IUIAHOM, COCTaBJICHHBIM IpU IOJArOTOBKE JOMAIIHEro 3a/laHus; JaBaTh OoJblIe
BPEMEHH TOTOBUTHCS K OTBETY y JIOCKHU; pa3peliarh JeiaTh NpeABapUTEIbHbBIC 3aIUCH,
M0JIb30BaTHCS HATJISAHBIMU TOCOOHSIMH.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIUMCSl HABOJSIINE WU YTOUHSIOIINE
BOMPOCHI, KOTOPbIE TOMOT'YT MM IOCJIEIOBATEIbHO U3JI0KHUTh MaTepHal.

3. CucremaTnueckd MPOBEPSITh YCBOGHHWE MaTepHalia 1Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHAPYKEHUS MPOOETOB B MPOLIEAIIEM MaTepuare.

4. B mporecce u3ydyeHus HOBOIO MaTepuaia BHUMaHUE YUEHUKOB 00palaeTcs Ha
HauboJee CI0XKHbIE pa3aeibl u3ydaemon Tembl. HeoOxoaumo vaiie oOpaiaTsesi K HUM
C BONpPOCaMH, BBIACHAIOIIMMU IIOHMMaHHE Y4YeOHOro Marepuana, CTUMYJIHMpPOBATh
BOIPOCHI IIPU 3aTPYTHEHUSX B YCBOCHHH HOBOT'O MaTepHaa.

Mecto yueOHOTr0 npeamera «Ou3uka» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®enepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIero oOpa3oBaHusi yueOHbIN ipenmeT «Dusuka» BXOIUT B
npeaMeTHYt0 00s1acTh «ECTeCTBEHHBIE HAyKW» U SBISIETCS OOS3aTENbHBIM IS
m3ydenusi. Conepxanue ydeOHoro mpenmera «Dusukay, TMpeACTAaBICHHOE B
denepanpHOM paboueld mporpamme, cooTBercTByeT DPI'OC 000, DenepanbHOI
oOpa3zoBaTeIbLHON MporpaMMe OCHOBHOTO oOmiero oOpaszoBanus, DenepanbHOM
aJanTUPOBAHHOM 00pa30BaTEIbHON MPOrpaMMe OCHOBHOIO OOIIEro oOpa3oBaHUs IS
OOyJaroImmMxcss C 3aJepKKOM TICHXHYEecKoro pasBuths. (OOIIee YHMCIO dYacos,
PEKOMEHJOBAaHHBIX JJIs U3y4eHUs! PU3HKU Ha 0230BOM ypoBHE, — 238 yacoB: B 7 Kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce —
102 gaca (3 yaca B HEZIEJIIO).



COHEPXAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

7 KIIACC

Paznen 1. @®u3uka v €€ poJib B IO3HAHUYU OKPY:KAOIEro MUpa

dusrka — Hayka o rnpupoze. Ssnenus npupoast (MC). dusuueckue SBIEHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeaMUMHBL. M3mepenune ¢u3MUecKuX BeMUYUH. Qu3uueckue
npubopui®. Ilozpewnocmo usmepenuii. MexyHapoaHas cUCTEMA €IUHMIL.

Kak ¢u3uka u apyrue ecTrecTBeHHbIE HAyKU M3ydaloT mpupony. Ecmecmeenno-
HAYYHbIIL MEemOoO NO3HANUA. HaADI00eHue, NOCIMAHOBKA HAYYHO20 80NPOCA, 8bLOGUINCEHUE
eunomes, dKCNEPUMEHM NO NposepKe 2unomes, o0bsACHeHUe HAOII00AemMo20 A6NeHUsL.
Onucanue usuyeckux s8ieHuti ¢ NOMOWbI0 Mooeell.

[Ipenmet u MeTo bl (PU3UKHU.

Jemoncmpayuu’®

1.  MexaHuueckde, TeIUIOBBIE, »JIEKTPUUECKHE, MATHUTHbIE, CBETOBBIE
SBJICHHS.

2.  ®usndeckue NMpuOOPHI U MPOLEAypa NPAMBIX U3MEPEHHIl aHAOTOBBIM H

U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomul u onvimol

1.Onpenenenre 1EHBI JEJICHUS HU3MEPUTENIBHOrO Tmpubopa (UCHOJNB3Ys
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. I3Mepenne pacCTOSHUM.

3. U3mepenne o0bEMa JKUIKOCTH U TBEPAOTO Tela

4. Onpeodenenue pazmepos Maivix mel.

5. 3mepenue Temmnepatypsl MPU MTOMOIIHN KUIKOCTHOTO TEPMOMETpa M JaTdnKa
TEeMITepaTypHhI.

6. Ilposedenue uccredosanusi no nposepke eunomesvl. OAIbHOCHb NONEMA
wapuka, nyweHHo20 20pU30HmManibHo, mem 0ovuie, yem 0obuie 8blcoOma nycKka.

Pa3znes 2. IlepBoHavasibHbIE CBEeACHUS O CTPOEHNH BellleCcTBa

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBL, Ux pasmepwvl. Onvimul, 0oKazvléaoujue
OUCKpemHoe cmpoeHue 8eujecmad.

JIBrxenue dactul BemecTtBa. CBsA3b CKOPOCTH JIBDKEHHMSI YacTULl C
temriepaTypoil. bpoyHoBckoe nBuwxkenue, auddysud. Bzaumooeilicmseue uacmuy
geuecmea. NpUmMsdiCceHue U OMmmaikusaHue.

ArperaTHbl€ COCTOSIHUS BEIIECTBA: CMPOeHUe 2a308, HCUOKOCHel U meépovlx
(kpucmaniuueckux) men. Bzaumocesazv medxcoy ceoucmeamu 6eujecmse 6 pPAa3HbIX

1 MC — a5eMEeHTHI colepKaHus, BKIIOYAIONINE MEXKIIPEIMETHBIE CBA3H, KOTOPBIE HOAPOOHEE PACKPHITEI B TEMATHIECKOM
TUIAHUPOBAHHUU.

2 3nech u janee KypcMBOM O0GO3HAYEHBI TEMbI, U3yYEHHE KOTOPBIX MPOBOJUTCS B O3HAKOMMTEILHOM IulaHe. Ilemaror
CaMOCTOSATENIHHO OTpe/essieT 00beM U3y4aeMOro MaTepuaia.

3 Bce JlemoncTpanuu u JlabopatopHsle paboOTHI, IPEACTABIEHHbIE B COAEPKAHMH, IOMyCKaeTcsl (MOMKHO) MPOBOJUTH,
WCTIOJB3YST HHPOPMAITMOHHBIE W AJIEKTPOHHBIE TEXHOJIOTUH (ITM(PPOBBIE 00pa30BaATEIILHEIE PECYPCHI).
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azpe2ammubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOAHUL 800bL.

Jemoncmpayuu®

1. HaGmronenre OpOoyHOBCKOTO IBUKEHUS.

2. Habmonenue quddysumn.

3. Habntooenue sgnenutl, 00vbACHAIOWUXC RPUMAHCEHUEM UIU OMMATKUBAHUEM
yacmuy eeujecmaa.

Jlabopamopnwie padbomul u onvimol

1. Oyenxa oOuamempa amoma MemoOOM ps008 (C UCHOIL30BAHUEM
gomoepadhuii).

2. OnbITHI IO HAOTIOJEHUIO TETIJIOBOTO PACIITUPEHHMS Ta30B.

3. OmpITeI 1O OOHAPYKEHUIO MEHUCTBHS CHJI MOJICKYJSIPHOTO TPUTSHKCHUS
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

Pa3nen 3. /IBuskeHHe U B3aUMOAeCTBHE TeJl

Mexanuueckoe JABW)KEHHE. PaBHOMEpHOE U HEpPaBHOMEpPHOE JBUKECHUE.
Ckopoctb. CpedHssi ckopocms npu HepagHomepHom OsudiceHuu. Pacuér mytu u
BPEMEHU JBUKCHUS.

SIBneHue uHepUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk NpuduHa
usMeHeHuUs ckopocmu 0sudiceHus mei. Macca kax mepa unepmuocmu mena. [InoTHOCTB
BewecTBa. Ces3b NIOMHOCMU C KOTUYECMBOM MOJIEK)l 8 eOutuye 00béma eeujecmad.

Cuita Kak XxapakTepUCTHKaA B3auMoencTBus ten. Cuia ynpyeocmu 1 3akoH I'yka.
Hsmepenue cunvl ¢ nomowbio ounamomempa. SIBI€HUE TATOTEHUS U CUJIA TSHKECTH.
Cuna msocecmu na opyaux nianemax (MC). Bec tena. HeBecomocTs. CroxxeHue cuil,
HaMNpaBJICHHBIX MO OJHOW mpsiMou. PaBHoxaeictByromas cui. Cura mpenus. Tpenue
CKOMbICEeHUs: U mpeHue nokos. Tpenue 6 npupode u mexuuxe (MC).

Jemoncmpayuu®

1. HaOmronenne MexaHH4ecKOro ABMKEHUS Tea.

2. N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

3. HabGnronenue siBjeHUST MHEPIIHH.

4, Hab6nronenue n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEJl.

S, CpaBHeHHE Macc I10 B3aUMOJICHCTBUIO TE.

6. CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnuie pabomul u onvimol

1. OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHHMS (ILIapUKa B KHJIKOCTH,
MOJIEJIN ANEKTPUUECKOTO aBTOMOOUJIS U T. I1.) (271eKMPOHHAA 0eMOHCMPAUUSL).

2. Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUA OpycKa WIM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MmI0OTHOCTH TBEPIOTO Tea.

4, OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (jedopmariun)

MPYKUHBI OT MPUIIOKEHHOUN CHUJIBI.

4 311ech U jajee NPUBOJUTCS PACIIMPEHHBIH MepedyeHb 1a00PaTOPHbIX PaboT U OIBITOB, U3 KOTOPOIO YUUTENb AEIAeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



S. OneITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHJIbI TPEHHS CKOJBXEHUS OT
BECA TeJIa U XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEH M ra30B

Hasnenne. Cnocobvl ymenvuieHus u ysenuuenus oOasieHusi. JlasieHue 2asa.
3asucumocms Oasnenus 2aza om o06wvéma, memnepamypsl. llepedaua Oasenenus
meepoviMu menamu, xcuokocmamu u easamu. 3axon llackans. I[Inesmamuueckue
Mawiunbl. 3aBUCUMOCTb JABIICHUS KUAKOCTU OT riyounsl. Coobwarowuecss cocyoul.
T'uopasnuueckue mexanusmoi.

Atmochepa 3emmm u armocepHoe naBieHue. [lpuuunvl Cywecmeosanus
6030ywiHoU  obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgpeproco
oasneHus. 3asucumocms ammochepHo2o 0asieHus om 8blCOMbl HAO YPOBHEM MOpAL.
IIpubopwl Onsa uzmepenus ammocpeprnozo 0asnietus.

eticmeue srcuokocmu u 2aza Ha NOSPYHCEHHOE 6 HUX meso. BhITalKuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jlemoncmpavyuu

1. 3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

2 [lepenava naBiIeHUS KUJIKOCTHIO U Fa30M.

3 Coobmiaromyecst COCYIbl.

4. I'mapaBnuueckuil mpecc.

3) [IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

6. 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJTIBI OT 00BEMA MOrPYKEHHOM YacTH Tema
Y TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue naBaHus TEN: MJIABaHUE WU MOTPY>KEHUE TEJl B 3aBUCUMOCTH OT

COOTHOIIIEHUSI TUIOTHOCTEH TeJa U KUJIKOCTH.
Jlabopamopnwie padbomul u onvimol

1. HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTPYKEHHOH B
JKUJIKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAJKMBAIONIEH  CHUJIbI, JEWCTBYIOLIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOLIEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4, OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEéMa MOTPYyKEHHON B KHUJIKOCTh YaCTH Teja
U OT TUIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanue apeomerpa 15030 KOHCTPYUPOBAHUE JIOAKU
Y OIIPEIEITICHUE €€ TPY30I10IbEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanudeckas pabota. MOIHOCTb.

IIpocTbie MEXaHU3MBI: pblyar, 0J10K, HAKJIIOHHAs INTIOCKOCTb. [Ipasuno pasrosecus
pviuaea. [lpumenenue npasuna pasHosecus pwvluaea K 0O10KY. «3010moe npasuioy
mexanuxu. KI1JI npocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
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Mexanuueckass sHeprus. Kuunemuueckas u  NOmMEHYuanbHas  IHEPUsl.
IIpespawenue o00no20 6uda mexanuueckou sHepauu 6 Opy2ol. 3aKOH COXPaHEHUs
HHEPrUH B MEXAHUKE.

Jlemoncmpayuu

1. [TpuMepsl POCTHIX MEXAHNU3MOB.

Jlabopamopusie pabomut u onvimot’

1. Omnpenenenne padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJA I10
TOPU30HTAJIBbHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pblyara.

3. N3mepenne KIIA HaKJIOHHOU IJIOCKOCTH (3.1eKkmponnan
oemoncmpauusi).

4, N3ydeHne 3aKOHa COXpAaHEHUs MEXAHWYECKOW JHEPTUH (2/1eKMPOHHAA
oemoncmpauusi).

8 KVIACC

Pa3znen 6. TermioBble siBJIeHUS

OcHoBHble  NOJIOJCEHUS  MOJNEKYIAPHO-KUHEMUYECKOU  mMeopuu  CMmpoeHus
sewgecmsa. Macca u pazmepvt amomos u monekyir. Onvlmovl, noomeepicoawue
OCHOBHbLE NONONCEHUSL MONEKYIAPHO-KUHEMUYECKOL MeopUl.

Mopenu TBEPAOTO, SKUIKOTO W Ta3000pa3HOTO COCTOSIHMM — BEIIECTBa.
Kpucmannuueckue u amopguovie mena. OdwvscHenue ceolicms 2azo8, Hcuokocmeu u
MEEPObIX Mmell HA OCHOBe NONOJNHCEHUN  MOAEKVIAPHO-KUHEMUYeCcKol Mmeopul.
CmauuBaHue u kanuuiapHle aeienus. Teniogoe pacuuperue u cocamue.

Temneparypa. Céa3p memnepamypvi co CKOPOCHbIO MENi08020 OBUNCEHUS.
yacmuy.

Buytpennsis  sHeprus.  Cnocobvt  usmeHeHusi  GHYMPEHHeU  IHEPIUU:
mennonepeoaia u cosepuieHue pabomol. Buovl menionepedayu. menionpogooHocmy,
KOHBEKYUS, U3TYUEeHUE.

KonuuectBo TemnoTel. Yoenvuas mennoémxocmo eewecmea. Tennooomen u
mennosoe pasrogecue. Ypagnenue meniogoeo banauca.

Inasnenue u omeepoesanue Kpucmaiiuieckux eeujecms. YoenvHas menioma
naaenenust. Ilapoobpazoearnue u xonoencayus. Ucnapenue (MC). Kunenune. Yoenvuas
menjoma  napooopazoeanus.  3a6UCUMOCMb — meMnepamypvl — KUNeHus  om
ammocgeproco dasnenus. Brasxcnocms 6030yxa.

DHeprus TOIIMBa. YoenbHas menioma c2o0panusi.

Ipunyunvr pabomwur mennosvix osucameneu. KIIJ[ mennosoco Osucamens.
Tennosvie osucamenu u sauuma oxkpyxcarouei cpeovt (MC).

3akon coxpanenus u npespawjenus snepeuu 6 menaioswvlx npoyeccax (MC).

Hemoncmpauuu

1. HaGmronenre 6poyHOBCKOTO IBUKEHUS.

2. HaGmonenune nuddysun.

3. Habmtoienue siBieHn CMaYMBaHUSI U KaWJUIAPHBIX SIBJICHHIA.
4, HaGmronenue TenioBoro paciuimpeHus Ted.
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S. W3meHeHne AaBieHus ra3za Ipu M3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIAXKCHUU.

6. [IpaBuna naMepeHus TeMIepaTyphl.

7. Bunb! Terionepenayu.

8. OxJaxJieHue IpUu COBEPIIICHUU paOOTHI.

Q. HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

10. CpaBHeHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenne KUneHus.

12. HalGnrogeHue moCTOSHCTBA TEMITEpaTypPhl MPH TIJIABJICHUH.
13. Mojenu TEIIOBLIX IBUTaTEIICH.

Jlabopamopnwie pabomul u onvimul

1. OnbITEl MO OOHAPYKEHUIO JEHCTBUS CUJ MOJICKYJISIPHOTO MPUTSIAKEHUS
(2/1eKmpoOHHAA 0eMOHCMpPaAuus).

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIU caxapa.

3. OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKUJIKOCTEH H
TBEPABIX TEII.

4, OmnpeneneHue gaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb JABJICHUA BO3JyXa OT €ro
00bEéMa M HArpeBaHUs W OXJIKICHHS.

6. Ilposepxka eunomesvt IUHEUHOU  3ABUCUMOCMU  OJIUHbL  CMOJOUKA
HCUOKOCMU 8 MEPMOMEMPUYECKOU mpyOKe Om memnepamypeol.

1. HaOnronenne wu3MeHEHHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropstye BOJIBI.

Q. Onpeodenenue  Koauwecmea meniomovl, NOJYYEHHO2O0 8000l  Npu

mensio0oMeHne ¢ HazpemviM MemaiiudecKum YuiuHoOpOoM.
10. MHccnenoBanue mporiecca uCapeHus.
11. OmnpeneneHre OTHOCUTEIIBHOM BIAXKHOCTH BO3TyXa.
12.  Onpeoenenue yoenvHoti meniomol niasjieHus 1b0d.

Pa3znes 7. JiekTpuyeckue 1 MArHUTHbIE SIBJICHUS

Onexkmpuzayusi men. JIBa pojla SIEKTPUUECKUX 3apsiaoB. B3aummojerctBue
3apsKEHHBIX TEJL.

Onektpuyeckoe mnone. [lpunyun cynepnosuyuu 3s1eKmpuyeckux noneu (Ha
Ka4eCmeeHHOM YPOGHe).

Hocumenu snexkmpuueckux 3apsoos. DnemMeHmapHviti 21eKmpudecKuil 3apsio.
Cmpoenue amoma. 1IpOBOJTHUKY U TUDJIEKTPUKU. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsna.

DOnexkTpuyeckud TOK. VYenoeusa cywecmeosanus  31€eKMpUuecKo20  MokKda.
NCTOYHMKM TOCTOSSHHOTO Toka. JIEHCTBUSA 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIeKmpuiecKull mox 8 HCUOKOCHX U 2a3ax.

Pabota #u MOIIHOCTH SIEKTPUYECKOTO TOKa. 3akon J[xcoyns—/lenya.
Dnekmpuueckue yenu u nompeoumenyu  INEKMPUUECKOU dHepeuu 6  Obimy.
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Onextpuyeckas nenb. Cuima Toka. OnekTpuueckoe HampsbkeHue. ConpoTuBIiieHHE
NPOBOJHUKA. YOenbHoe conpomusnenue eeujecmea. 3akoH Oma HJig ydacTKa IIETH.
[locnegoBaTenpHOE H  NApaUIEIbBHOE COEAMHEHWE TNPOBOJHHMKOB. Kopomkoe
3aMblKaHUe.

IToctostHHbIE MarHuThl. B3anmopencTBrue MOCTOSIHHBIX MAarHUTOB. MacnumHoe
none. Maenummnoe none 3emnu u e2o 3uaverue 014 dHcushu Ha 3emne. Onvim Ipcmeoa.
Mazcnummnoe noze snekmpuuecko2o moka. llpumenenue 21eKmpomazHumo8s 8 mexHuke.
eticmeue macnumno20 N0 HA NPOBOOHUK C MOKOM. INeKmpoosucamens
nocmosanHo2o moka. Hcnonvsoganue snekmpoogucamenell 6 MexHUYecKux ycm-
PpOUCm8ax u Ha mpaHcnopme.

Onvimur @apaoes. Asnenue snekmpomacHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocoodwvl noayuenus 21eKmpuieckou sHepeun. IAeKTPOCTAHIINH
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu
DneKTpu3anus Tel.

JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNEeKTpOCTaTHYECKast HHAYKIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpOBOAHUKY U TUAIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUYECKOTO MOJIS.
M cTouHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

0. DAEKTPUYECKUH TOK B )KHIKOCTH.

1. T'a30BbIit pa3ps.

2. V3MepeHue CHIIBI TOKA aMIIEPMETPOM.

N3mepeHne 3IeKTpUUEeCKOTO HAMPSKEHUST BOJIBTMETPOM.

14. PeoctaT u Mara3uH CONPOTHBIICHHM.

15. BsaumMmopeicTBHE MOCTOSIHHBIX MArHUTOB.

16. MoaenupoBaHuEe HEBO3MOXKHOCTH pa3ieJICHUS TTOJIFOCOB MarHuTa.

17. MopenvpoBaHHE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmwiT OpcTena.

19. MarauTHoe noJie ToKa. DIEKTPOMAarHur.

20.  JleiicTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

21.  DnekTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. UWccnenoBaHue sIBJICHUS DJIEKTPOMAarHUTHOW UHIYKITUY.

23.  Omnbitel Dapanes.

24. 3aBUCUMOCTH HaIpaBJICHUS MHAYKIIMOHHOIO TOKa OT YCIOBHH €ro
BO3HUKHOBEHHUS.

25.  DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomul u onvimol

1. OnpiTel MO HAOMIONCHHUIO BJEKTPU3ALMM Tel WHAYKUUMEH U IpHU
CONPUKOCHOBEHUH.

PR BOO~NOOR~WNE

-
@
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2. HNccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO MOJISI HA TMPOBOJHUKU H

TUDIIEKTPUKH.

3. COopka u npoBepka pabOThI NEKTPUIYECKOM 1[EMU MOCTOSHHOTO TOKA.

4. V3MepeHue u peryIupoBaHmie CHJIBI TOKA.

5. W3MepeHue u peryupoBaHue HaPsHKSHUS.

6.  Uccrneoosanue 3asucumocmu cuibl moxda, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCIOPA U HANPSIICEHUS HA Pe3Ucmope.

7. Onvimul, oemMoncmpupyouue 3a8UCUMOCTb NEeKMPUYECKO20
conpomugnenuss NpoBOOHUKA Om e20 ONUHbL, NIOWAOU NONEPeyHo20 CedeHus U
Mamepuana.

8.  Ilposepxa mnpasuna cnodceHusi HANPAMNCEHUU NpU NOCIe008aAMENbHOM
COeOUHeHUU 08YX Pe3UCmOopos.

9.  Ilposepxa npasuna Ons cuivbl mMoKa NpU NAPALLETLHOM COEOUHEeHUU
Ppe3uUcmopos.

10. Omnpenenenue paboOTHI AIEKTPUIECKOTO TOKA, HAYILIETO Yepe3 Pe3UCTOP.

11. OmpexaeneHne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJIEISEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsOKEHUS Ha HEH.

13.  Onpeodenenue KIIJ[ nacpesamens.

14. HccnenoBaHuWe MAarHUTHOTO B3aUMOJICHCTBUS TTOCTOSSHHBIX MarHUTOB.

15.  M3ydyeHue MarHUTHOTO IMOJISI TOCTOSTHHBIX MATHUTOB P UX 00bETUHCHUH
U pa3/CIICHUN.

16. HccnepoBaHue ACHCTBUS SIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJKY.

17. OneITel, JIEMOHCTPHUPYIONIME 3aBUCHUMOCTh CHJIBI  B3aWMOJCHCTBUS
KaTYIIKHA ¢ TOKOM M MarHATa OT CHJIBI TOKA W HAMPaBJICHUS TOKA B KaTYIIIKE.

18. M3yuenue nelicTBUS MAarHATHOTO TIOJIS HAa MMPOBOJHUK C TOKOM.

19. Koucmpyuposanue u uzyuenue pabomsi 31eKmpoosucamens.

20. Usmepenue KII/] anekTpoaBuraTeibHON yCTAaHOBKHU.

21. OmnpITBI MO WCCICIOBAHUIO SIBJICHUS JJIEKTPOMATHUTHOW WHIYKIIHH:
UCCJICIOBAaHNE N3MCHCHUI 3HAYCHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexanuyeckue siBJIeHUS

Mexannueckoe JBWXKeHME. MarepuanbHas Touka. CuctemMa  OTCuéra.
OTHOCUTEIBLHOCTh ~MEXAaHWYECKOrOo JBWXKEHMS. PaBHOMepHOE MPSMOJIUHEHHOE
nBrkeHue. Hepasnomepnoe npsmonunetinoe osudicenue. CpemHSS U MeHOBEHHAS
CKOpOCMb mejla npu HepagHOMEPHOM OBUNCECHUU.

Yckopenue. Pasnoyckopennoe npsamonuneiinoe osudxcerue. CBOO0IHOE MaJICHUE.
Onvimul ' anunes.

Jlunetinas u yenosas ckopocmu. LlenmpocmpemumenvHoe yCcKOpeHue.

[TepBbiii 3akoH Hprorona. Bropou 3akoH HeroTtoHa. Tperun 3akoH HbroToHa.
Ilpunyun cynepnosuyuu cur.
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Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus. cuna mpeHusi CKOAbICeHUs, CUia
MpeHUs NoKosl, Opyaue Uobl MpeHUs.

Cuna TsKECTU M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOHOTO
naneHus. /euscenue nianem eoxkpye Connya (MC). llepsas xocmuueckas ckopocmo.
Hesecomocmo u nepezpysxu.

PaBHOBecre MarepualibHOM TOUKHU. AbOcontomno meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHoll ocvio paujeHus. MoMeHT cunbl. [{enmp msocecmu.

Nmnynsc Tena. Mzmenenue umnynvca. HMmnynvce cunvl. 3aKOH COXpaHEHUS
uMmiynbsca. PeaktuBnoe asuxenue (MC).

Mexannueckas paboTa 1 MOITHOCTh. PaboTa cui TSKeCTH, ynpy2ocmu, mpeHusl.
Cesazv  osnepeuu u pabomul. lloTeHuManbHass >SHEPrUs Tena, MOAHATOTO HAaJ
MOBEPXHOCTBIO 3eMilU. [lomenyuanvuas suepeus cocamou npysxcunvl. Kunernueckas
sHeprusa. Teopema o0 Kunemuyeckou 3Hepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

Jlemoncmpavyuu

1. HaOmronenre MeXxaHU4eCKOro JIBUKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

2. CpaBHeHHe TyTell W TPaeKTOpPUU ABMIKEHHS OJHOTO M TOTO KE Tela
OTHOCHTEJIFHO Pa3HBIX TEJI OTCYETA.

3. N3mepenne cKkopoCTH U YCKOPEHUS IPSIMOJIMHEHHOTO JIBHXKCHHUS.

4, HccnenoBanre mpru3HAKOB PABHOYCKOPEHHOTO ABUKCHUS.

S. HabGnrogenue nBM>XeHMs Tela 0 OKPY>KHOCTH.

6. HabnroneHne MexaHMUeCKUX SIBICHHUMA, TPOUCXOISIINX B CHCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCHUTENIBHO KaOWHeTa
(bu3HKH.

7. 3aBUCHUMOCTh YCKOPEHHS Te€la OT MAacChl Tela U JIEUCTBYIOLIEH HAa HETO
CHJIBI.

8. HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

9. N3meHeHune Beca Tena Npy yCKOPEHHOM JBUKEHUU.

10. Ilepenaua umiynbca Npu B3aUMOJICHUCTBUU TElL.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHeHue UMIyJbca MpU HEYIIPYTOM B3aUMO/ICHCTBUU.

13. CoxpaHeHne UMIyJbca Ipu a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUMN.

14. HaGmroneHne peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHue MEXaHUYECKOW YHEPTryU MPU CBOOOTHOM MaJCHUHU.

16. CoxpaHeHue MEXaHUUECKON IHEPTUH NIPU JABUKEHUU TeJIa MO/ JeHCTBUEM
TIPY>KUHBI.

Jlabopamopnuie padbomul u onvimol

1. Koncmpyuposanue mpaxma ons pazeona u oanvHeuue2o pagHOMEPHO20
O0BUIICEHUST WLAPUKA UTU METeHCKU.

2. Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHUs OpycKa WIM JABUKCHUS
HIapyKa 1o HaKJIOHHOW IJTOCKOCTH.

3. OnpeneneHue yCKOpeHHsI Tejaa MPU PABHOYCKOPEHHOM JBUKEHHUHU TIO
HAKJIOHHOM IUIOCKOCTH.
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4, HccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHHM NHPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

5. [Ilposepka eunome3vl: eciu npu pagHoyCKOPEeHHOM 08UNCEHUU De3 HAUAIbHOT
CKOpOCMU Nymu OMHOCAMCS KAK pAO0 HEeUEMmHuIX 4Yucei, mo COOMEemcmeyouue
NPOMENCYMKU BPEeMEHU OOUHAKOBYL.

6.  HccnenoBanue 3aBUCUMOCTH CWIJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAaJIHOTO JaBJICHHUSL.

7. Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

8. Omnpenenenue XECTKOCTU NPY>KUHBI.

9.  Onpenenenue paboThI CUJIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TeJla 110

TOPU30HTATHLHON MTOBEPXHOCTH.

10. Ompenenenne pabOTBI CHJIBI  YIOPYTOCTH TP TOABEME Tpy3a
C MCTIOJIb30BAaHMEM HETIOJIBIYKHOTO U TIOJIBFYKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHEHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJae0aHUS U BOJIHBI

Koneb6arenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJEOaHWIl: TEPHOI,
4acToTa, aMIUIUTyAa. Mamemamuueckui u npysxcunusvli masmuuxu. I[Ipespawenue
SHepeUU Npu KoiebameibHOM O8UNCEHUU.

3aryxatouue konedanus. BeiHnykaeHHbIe Kojebanus. Pezonanc.

Mexannueckue BoOJIHBL. CBOWCTBA MEXAaHMYECKUX BOJIH. [IpodonbHble u
nonepeumvle 60JHbL. /[IUHA 80JHbL U CKOpOCMb €€ pacnpocmpanenus. Mexanuueckue
80JIHbL 8 mEEépOoM meine, ceticmuieckue 8oHbl (MC).

3ByK. I pomkocmo 38yka u evicoma moua. Ompadxcenue 38yka. Ungpazeyk u
VIbMPA36)K.

Hemoncmpauuu

1. HaOmronenne koneOaHuil Tel MOA NEWCTBUEM CHJIBI TSKECTA W CHIIBI
YIPYTOCTH.

2. Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabGronenue BIHY)ICHHBIX KOJI€OaHW U PE30HAHCA.

4, PacnipocTpanenue mpo10IbHBIX U MOMEPEYHBIX BOJIH.

5. Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTUYECKHI pe30HaHC.

Jlabopamopnuie pabomut u onvimol

1. Onpenenenue dYacTOTHI W TepHoJa KoJIeOAHWUH MaTEeMaTHYECKOTO
MasITHHUKA.

2. Omnpenenenye 4acTOTHl W TEepHOJa KOJICOAHWUH TPYKWHHOTO MasTHHKA
(271eKmpoOHHAA 0emMoHCmpPayus).

3. HccnenoBanre 3aBUCHMOCTH TIEpHOJA KOJICOAHUH TIOJIBEIIICHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

4, HccnenoBanre 3aBUCUMOCTH TIEpHUOa KOJICOAHHUN TPYKUHHOTO MasITHHKA
OT MAaccChl Ipy3a (2J1eKmpoOHHAs 0eEMOHCMPAYUs).

S. [TpoBepka He3aBUCUMOCTU Tepuoja KoyiebaHUi rpy3a, MOABEIIEHHOTO K

HUTH, OT MacChl Irpy3a.
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6. OneITBl, JEMOHCTPUPYIONIME  3aBUCUMOCTh  TE€pUOJA  KOJIeOaHWU
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. WU3mepenne  yckopeHHUs  CBOOOAHOTO  TMaACHUS  (IJ1eKmpOHHAA
0eMoHCmpayusi).

Pa3znes 10. D1eKTPOMArHUTHOE MOJIE M JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMAarHuTHOE ToJIe. DJIEKTPOMarHuTHbIC BOJIHBI. Ceoticmea
9NeKmpomMazHumuelx  oaH. Illkana snekmpomaznumuelx 6oaH. Mcnonvsosanue
9NEKMPOMACHUMHBIX OIH O/l COMOBOU CEA3U.

DJneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBEIE CBOICTBA CBETA.

Jemoncmpayuu

1. CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopnsie pabomwt u onvimut*

1. N3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0O MOOHUIIBHOTO
TenedoHa.

Pa3znes 11. CBeToBbIe ABJICHUS

JIyueBast mozienb cBeta. MctouHuku cBeTa. [Ipsmonuneunoe pachpocmpatnenue
ceema. 3ammenus Coanya u Jlymei. Otpaxkenue cBeta. [lniockoe 3epxano. 3aKou
ompasicenus ceema.

[Ipenomnenue cBera. 3akoH TMpenoMjeHusi cBera. [lonnoe eHympeHHee
ompaosicenue ceema. HMcnoavzosanue noiHo20 HYMpeHHe20 OmpadiCeHusi 6 ONMU4ecKux
€8emoBooax.

Jlunza. Xonp nywedt B smH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). Inaz xax onmuyeckasa cucmema. bausopyxocmv u
0aIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimul Hviomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Jlemoncmpavyuu
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aeictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.
0. Mogens rnaza.

1. Pa3znosxenue 6enoro CBeTa B CIEKTP.

2. Ilomydenue Genoro cBera MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwie padbomut u onvimol

PR BOO~NOOR~WNE
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1. HCCJ’IGI{OB&HI/IC 3aBUCUMOCTHU YIJIa OTPaXCHHA CBCTOBOI'O Jiyda OT YyIJia
IHaacHu:.

2. N3ydeHne xapakTepUCTUK U300pakeHUs MpeIMeTa B TUIOCKOM 3epKaJie.

3. HccnenoBanre 3aBUCUMOCTH yTjia MPEJIOMJICHUs] CBETOBOTO Jyda OT yIJia
naJIeHHsl Ha TPAHUIIE «BO3yX—CTEKIIO».

4. [TonyueHne n300pakeHUH C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. OmnpeneneHue HOKYCHOTO PacCTOSHUS U ONTUYECKOM CHIIBI coOMparoieit
JIVH3BI (2J1eKMPOHHAA 0EMOHCIMPAYUSL).

6. OnbITEl MO Pa3OKEHHIO OEJIoro CcBeTa B CIHEKTP (271eKmpoHHAaAsA
oemoncmpauusi).

1. OnBITHl 10 BOCHPHUATHIO I[BETA MPEIMETOB MPHU WX HAOIIOACHUHU Yepe3

L[BETOBbIE (DPUIIBTPBI.

Pa3nen 12. KBanTOBbBIE IBJICHUS

Onvimer Pezepgoopoa v miiaHetrapHasi Mojienb aroma. Mopenbs atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anvgha-, bema- u eamma-uznyyenus. CTpOEHHE ATOMHOTO
anpa. Hyknonunas mooens amomnozo aopa. Mzomonwsl. PaduoakmusHvie npespaujetus.
Ilepuoo nonypacnaoa amommwvix sioep.

SnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsAJOBOTO M MAacCOBOTO YHCEIL.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

AnepHass sHepretuka. Jlericmeus paouoaKmuHulX U3IYHUeHUll HA JHCUBble
opeanuzmol (MC).

Hemoncmpauuu

1. CrexTpbl U3Ty4eHUS U TTOTJIONIEHUS .

2. CrexTpsl pa3IMYHBIX Ta30B.

3. CnekTp Bogopo/a.

4, Hab6mronenue TpekoB B kamepe Bunbcona.

S. PaboTta cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

6. Perucrpanus nznmydeHusi IpUPOIHBIX MUHEPATIOB U MPOILYKTOB.

Jlabopamopnuie padbomul u onvimol

1.  Habnioodenue cniowHbIX u TUHEUYAMBIX CNEKMPOS8 U3V UEHUS.

2. HccnenoBaHre TPEKOB: M3MEPEHHME 3HEPIMU YacTHIBI 10 TOPMO3HOMY
nyTH (1o ¢poTorpagusm) (2.1eKmponHas demoncmpayus).

3. N3mepenue paanoakTUBHOTO (DOHA (91eKmpoHHan OemoHcmpayus).

IToBTOpPHUTEIHLHO-00001IAOIIIUIA MOAYJIb

[ToBTOpHUTENHEHO-0000IAIOIIMI MOAYIb TIPEAHA3HAYCH NJIA CHCTEMaTH3alluu U
0000IIeHUS TTPEMETHOTO COACPKAHUS U OMbITA ACATEILHOCTH, MPUOOPETEHHOTO MPHU
U3YyYEHUHU BCEro Kypca (QU3HUKH.

[Ipy u3ydeHUM JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIbI
NESATEeTLHOCTH, HAa OCHOBE KOTOPBIX OOECIeYnBaeTCS JOCTIKCHHUE MPEAMETHBIX H
METaIpeAMETHBIX TUIAHUPYEMBIX PE3yJbTaTOB 00y4eHUs, POPMUPYETCS €CTECTBEHHO-
Hay4Hasi TpaMOTHOCTh: OCBOCHHE HayYHBIX METOJ/IOB UCCIEAOBAHUS SIBICHUN TTPUPOIBI
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U TEXHUKH, OBJAJCHHUE YMEHHUSIMH OOBSICHITH (PUIUUYECKUE SBJICHUS, MNPUMEHSISA
NOJyYEHHBbIE 3HaHUS, pelarh 3a7adyd, B TOM 4YHCIE KAuyeCTBEHHbIE U
HKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO AEATEIBHOCTHBIM XapakTep AAHHOTO pasfiesia pealu3yercs 3a

CU€T TOTO, YTO yYalllUeCcs BBIIOJIHSIIOT 3aJaHKsl, B KOTOPBIX UM MPEJIaracTcs:

" Ha OCHOBE MOJYYECHHBIX 3HaHWM pacro3HaBaTh U HAyYHO OOBSCHATH (PU3HUECKHE
SIBJICHUS B OKPY’KAIOLIEH NPUPOIE U IOBCETHEBHOM KU3HU;

" KCHOJb30BaTh IO/l PYKOBOACTBOM II€Jlarora Hay4YHbIE€ METOAbl HCCIIEIOBAHMS
duznyeckux SBICHUH, B TOM 4YHCIE IS MPOBEPKU THUIOTE3 U TMOTYYCHHS
TEOPETHUYECKUX BBIBOJIOB;

" OOBSACHATH C OMOPON Ha JUAAKTUYECKUN MaTepual Mocie 00CYyKIEHHUS C IeJaroroM
Hay4YHbI€ OCHOBBI HauOOJIe€ BaXXHBIX JOCTH)KEHHM COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMmep, MPAaKTHYECKOTO HMCIOIb30BaHUS PA3NIMYHBIX HCTOYHUKOB SHEPIrUM Ha
OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPIHH.

Kaxxas u3 TeM AaHHOTO pas3zelia BKIIOYAET KCIEPUMEHTAIBHOE HCCIEI0BAHUE
o0oO01Ialoero xapakTepa Ha YCMOTpPEHHE Iefarora M mnpu ero mnomomu. Pasnen
3aBeplIaeTCs MPOBEICHUEM IMarHOCTUYECKON U OLIEHOYHOM paboThl 32 KypC OCHOBHOM

IIKOJIBL.

[NTAHAPYEMBIE PE3VJIbTATBI OCBOEHMA VYUYEBHOI'O IIPEIAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B uenom pesynbrarel ocBoeHus obOydarontumucs ¢ 3[1P yueGHoro mpemgmera
«Dusnka» JOKHBI COBMANaTh ¢ pesyibTatamu dDenepalibHON paboyeil mporpamMmbl
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

Hawnbonee 3HaUMMBIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynbrate u3ydenusi PuU3MKM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUA y
obyuatomerocs ¢ 3IIP Oyayt copMupoBanbl CAeAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTH:

1) maTpuOTHYECKOTO BOCTIMTAHUS:

IIPOSIBJICHUE HMHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUKCKOU
bu3nUecKoil HayKH;

[ICHHOCTHOE OTHOIICHHUE K JOCTHKEHHUSIM POCCHICKIX yUEHBIX-(PU3UKOB;

2) TpaXXTaHCKOTO U AyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIACHHH OOLIECTBEHHO-3HAYUMBIX U
THUUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUN (PU3UKH;

OCO3HAaHHWE BAXHOCTH MOPAIBHO-ITUUECKUX MPHUHIMIIOB B JIE€ATEILHOCTH
Y4EHOrO;

3) 3CTETUYECKOr0 BOCIIUTAHUS:
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BOCITPUSITUE DCTETHUYECKHX KauyeCcTB (DU3MYECKON HayKHW: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTO TTO3HAHMS:

OCO3HaHMUE IEHHOCTH (HPU3NUECKON HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MUpPa, OCHOBBI Pa3BUTHUS TEXHOJOTUHM, BaXKHEHIIICH COCTABIISAIONIEH KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIIOOO3HATENBHOCTH, HHTEpeca K HCCIe0BATEIbCKON
NEesTEeIbHOCTH;

5) hopmupoBaHUs KyJIbTYPHI 3I0POBbSI i SMOITMOHAIBHOTO 0J1aromoTy s :

OCO3HaHWE IIEHHOCTH Oe30MmacHoro obpa3a JKH3HU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAKHOCTH TIPABHII 0€30MMaCHOTO TIOBEICHHS Ha TPAHCIIOPTE, HA
JOpOTax, C JEKTPUUECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pe(ICKCHH, IPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOTO e MpaBa y APyroro 4ejoBeKa;

6) TPyZIOBOTO BOCTIUTAHMUSI:

7) aKTMBHOE y4yacTHE B PEHICHUH MPAKTHYECKUX 3a7a4 (B paMKax CEMbH,
oOpa30oBaTeNbHOM  OpraHU3allMM,  HACEJIEHHOTO  IYHKTa,  POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAJIbHOW HAMpPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE H
bu3NUecKuX 3HaAHUM;

UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccrid, CBI3aHHBIX ¢ (PU3UKOM;

8) IKOJIOTMYECKOT0 BOCTIUTAHUS:

OpHEHTAIMS Ha TPUMEHEHNE (PU3NUSCKUX 3HAHUM VIS peIIeHus 3a7a4 B 00J1aCTH
OKpYXalomlel Cpeapl, TUIAHUPOBAHUS TIOCTYIIKOB M OIEHKHM WX BO3MOXHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIEH Cpeibl;

OCO3HAHHWE TJI00aJHLHOTO XapaKTepa JKOJIOTHYECKHX Mpo0jeM M IMyTed uX
pEIICHHSI;

9) ananTanuu K U3MEHSIOIIMUMCS YCIOBHSIM COLIMAIIBHON U IPUPOJAHON CPEbI:

NOTPEOHOCTHh BO B3aMMOJICHCTBHUH TP BBIMOIHEHUH UCCIEIOBAHUN U MTPOCKTOB
(bu3MYeCcKOoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

MOBBIIICEHUE  YPOBHS  CBOCW  KOMIIETEHTHOCTH  4Y€pe3  IMPaKTHUYECKYIO
NeSTEeIbHOCTD;

NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM uuciie GOpMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHHE Ne(MHUIIMTOB COOCTBECHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

TUTAaHMPOBAHHUE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHHA;

CTPEMJICHHE aHAJIM3MPOBATh W BBIABIATH B3aWMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3MUCCKUX 3HAHUH;

OLICHKA CBOUX JICMCTBUM C YYETOM BIIMSAHUS HA OKPYKAIOIILYIO CPENY, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHu8epCcaIbHbIMU Y4EOHBIMU NOZHABAM ETILHBIMU 0CIICHBUAMU
1) 6a30BBIC JIOTHYECKHUE TCHUCTBUS:
BBISBIISAITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB (SIBJICHUH);
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YCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KIAacCU(PUKALUK, OCHOBAaHUS IS
0000IIIeHNS U CpaBHEHNS,

BBISIBIISIT  3aKOHOMEPHOCTH W TMPOTUBOPEUYUsS B paccMaTpUBAeMbIX (haKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU U3YUCHUHU (PU3NYECKUX SIBICHUM
U TIPOIIECCOB, NMPOBOJUTH BBIBOJIBI C UCIOJIb30BAHUEM JEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUeHHUM, BBIBUTATh TMIIOTE3bl O B3aUMOCBS3SX (PU3MUYECKUX BEJIMYMH, MPHU
HEOOXOMMOCTH O] PyKOBOJICTBOM YUHUTEIIS;

BbIOMpaTh cmoco0 pemieHus ydeOHOM (u3mueckod 3amaun  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUS, BBHIOOp Hamboiee MOAXOMALNIET0 C Y4ETOM
CaMOCTOSITENIFHO BBIJICIEHHBIX KPUTEPUEB) MO PyKOBOJICTBOM YUHUTEIIS.

2) 6a30BBIC HCCIIEIOBATEILCKHE ICUCTBHS:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKIIT HHCTPYMEHT TIO3HAHMS,

IPOBOJUTS IO IJIAHY OMBIT, HECIOXKHBIN (PU3NUECKUN HKCIIEPUMEHT, HEOOIbILIOE
uccleoBaHue (U3NYECKOTO SIBJICHUS, MPU HEOOXOJUMOCTU MOJ PYKOBOACTBOM
YUUTEIS;

(GopMmynupoBatb O0OOOLIEHUS U BBIBOJBI IO pE3yJibTaTaM IPOBEAEHHOTO
HAOJII0/ICHUS, ONBITA, UCCIICOBAHUS C OIIOPO Ha IJIaH/aJIrOPUTM.

3) pabora ¢ uHpopmarieii:

NPUMEHATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIIpOChI IIPU MOUCKE U 0TOOpE
MH(OpMaIMU WK TaHHBIX C YYETOM MPEAJIOKEHHON yueOHOM (pru3ndyecKkom 3a1aun, Ipu
HEOOXOMMOCTH TIOJ] PyKOBOJICTBOM YUHUTEIIS;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUIOB U (OpM
MIPEICTaBICHNUS;

CaMOCTOSATENIbHO BBIOMPATh ONTUMANIbHYIO (DOpPMY Mpe/ICTaBIECHU HHPOPMALIUH
¥ WUTIOCTPUPOBATh pelIacMble 3a7aud HECIOKHBIMH CXeMaMH, JuarpamMMamu, WHOU
rpauKoi U X KOMOMHALUSAMU, TIOJl PyKOBOJICTBOM YUHUTEJIS.

Osnadenue yHusepcanbHblMu y4eOHbIMU KOMMYHUKAMUGHOIMU OCUCHGUAMU:

1) oGmmenue:

B X0/i¢ 00CYXIeHHs yueOHOTO MaTepurana, pe3yJibTaToB JIabOpaTOPHBIX PaboT U
IPOEKTOB 33/1aBaTh BOMPOCHI 110 CYIIECTBY OOCYKAaeMON TeMbI U BBICKAa3bIBATh UJEH,
HAaIleJICHHbIE Ha PELICHUE 33/1a4U U MOJIepKaHne OJ1aroxesaTeIbHOCTH OOIIECHNUS;

COTIOCTABJIATh CBOM CYXACHHUS C CYKICHUSIMH JPYTrUX YYaCTHUKOB IHAJIOra,
OOHaApYXHBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCHhMEHHBIX TEKCTaX;

NyOMMYHO TIPENCTaBISITh PE3yJbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA).

2) COBMECTHAsI IEATENbHOCTh (COTPYIHUYECTBO):

NOHUMAaTh W WCIOJb30BaTh NPEUMYINECTBA KOMaHAHOW W WHAMBHIYaJIbHOM
paboThI IPU PEIICHUH KOHKPETHOU (PU3NUIECKON TTPOOIEMBI;

NPUHUMATDH LEIH COBMECTHOW JESATENIbHOCTH, OPTraHU30BbIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PacTIpeAeiaiTh POJU, O0CYKIAaTh MPOIECCHl U PEe3yIbTaThl COBMECTHOU
paboThI, 00001IIaTh MHEHHUST HECKOJIBKHIX YEJIOBEK;
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BBITIOJHSATH CBOIO YaCTh PabOThI, TOCTUTAsI KAUECTBEHHOTO Pe3yIbTaTa o CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;

OLICHHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMH MNPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

Osnadenue yHugepcanibHblMU y4eOHbIMU PECYIAMUCHBIMU OClICH BUAMUL:

1) camoopranuzauusi:

BBISIBJISITH IPOOJIEMBl B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOUIUX IS
perieHust GU3NIECKUX 3HAHUM;

OPUEHTHPOBAThCS B PA3IWYHBIX  MOAXOAAX  NPUHATUS  pEIICHUM
(MHIUBUIYaIbHOE, IPUHATHE PELICHUS B TPYIIE, MPUHATUE PEIICHUH TPYIIIOoi);

COCTaBIISITh AITOPUTM pelIeHHs GU3NIECKON 3a/1a4u WIH TIJIaHa UCCIIETOBaHUS C
Y4E€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, MOJ PYKOBOACTBOM
YUUTEIS.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYAallMH U peIaraTh IU1aH €€ N3MEHEHUs, IPU HE0OX0IMMOCTH
10J1 PYKOBOJICTBOM YUUTEJIS;

OOBSCHATH MPUUMHBI JOCTHKEHUS (HETOCTUKEHUS) PE3YIbTATOB JAESATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

OLICHHMBATh COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUSIM.

3) SMOLMOHAJIbHBIM WHTEIJIEKT:

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJAE CIOpa WJIM JUCKYCCHHM Ha
HAYYHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY IPYTOro.

4) npuHsATHE ce0s U IPYTUX:

MpU3HaBaTh CBOE MPABO HA OWIMOKY MpHU pelmieHuu (U3MYECKUX 3a1ady WIA B
YTBEPKJICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

TpeOoBaHusl K mpeAMETHBIM Pe3yJIbTATAM OCBOCHUS Y4eOHOIO mpeamera
«Pu3uka», pacnpeeJeHHbIe 110 rogaM 00y4eHus

Pesynbratel mo rogam (GoOpMyJIUpPYIOTCS MO NPUHLMILYY J00aBIIEHHUS HOBBIX
pE3yJabTaTOB OT rofa K roAy (pe3yiabTaThl OUEPEIHOTO I0/1a 10 YMOJIYaHUIO BKIIFOUAIOT
pe3yabTaThl NPEABIYIINX JIET).

7 KIIACC
[IpenmetHble  pe3yiabTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI  OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OPHUEHTUPOBATHCS B OHIATHUSIX U ONEPUPOBATH MU HA OA30BOM YpOBHE: (pr3ndecKue
U XUMHYECKHE SIBJICHUS; HAOJIIOICHNE, DKCIIEPUMEHT, MOJIeTh, TUIIOTE3a; €IUHUIIBI
bu3MYecKuX BETUYNH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeliecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOE ABMKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPaeKTOpHsl, PaBHOAECUCTBYIOIIAs cui, aedopmanus (ynpyras,
rlacTUYeckasi), HEBECOMOCTb, COOOMIAIOUIMECS  COCYIbl, C ONOpOM Ha
JUJAKTUYECKAN MaTepUa
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— paznmuuath sABiAeHUs (nuddys3us; TEIOBOe ABUKEHUE YACTUI[ BEIIECTBA;

PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE IBHM)KCHUE; MHEPLMS; B3aUMOJICHCTBUE
TEJ; pagHogecue meépovix meJl ¢ 3aKpeniéHHOU 0CbI0 8paujeHus; Iepenada JaBIeHus
TBEPIBIMU TEJIAMHU, KUIKOCTSIMU U ra3aMu; aTMocepHOe JaBieHUE; IJIaBaHuE Te,;
MpEeBpaIlleHUs] MEXaHUUECKOW SHEPIHH) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX TaHHOE (pU3MUecKkoe sIBICHHUE, IMOCie
peBapUTEIHLHOTO 00CYKICHUS C TIEIaroroMm;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBICHHUM B OKPY’KaIOIIEM MHpE,
B TOM 4HcClie PU3NUECKUE SBICHUS B IPUPOIE: MPUMEPHI IBHKCHUS C Pa3TMIHBIMHU
CKOPOCTSIMU B JKMBOM W HEXUBOW NMPUPOAE; NEUCTBUE CHIIBI TPEHHUS B MPUPOJE U
TEXHUKE; BIMSHUE aTMOCHEPHOro JABJICHUS HA KUBOW OpraHU3M; IUIaBaHUE PbIO;
pbluaru B TeJe YeI0BeKa; NPy TOM MEPEBOJIUTh MPAKTUUECKYIO 3a7a4y B YU€OHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA/NMPU3HAKN (PU3NUYECKUX SIBICHUN C MOMOIIBIO
Me1arora;

ONKCHIBATh H3YYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
dbuznyecke BeIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BPEMs, IYTh,
CKOPOCTb, CpPEAHSISl CKOpPOCTb, CHJIa YIPYIOCTH, CHJIa TSKECTH, BEC Tela, cuia
TpeHUs, NaBleHHE (TBEPAOro Teja, >KUIKOCTH, Tas3a), BbITAJIKMBAIOUIAs CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(PUIUEHT
MOJIE3HOTO JIEWCTBUSI MEXAHW3MOB, KMHETHMYECKass M TMOTEHLUAIbHAS DHEPTHUs) C
OTIOPOI Ha CXEMY; IIPU OMMCAHUU PACKPHIBATH (PU3UUYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAUEHUS U €AMHMIIBI (PU3UUYECKUX BEIUYUH, HAX00UmMb opmybl,
ceazvlearouue OaHHYI0 QU3UUEeCKYI0 8elUYUHY C OpYeUMU BEUYUHAMU, CIPOUMb
epaguky  uU3y4UeHHLIX 3asucumocmeli QusuUYecKux GeauyuH C OMOpPOH Ha
JTUIAKTAYECKUN MaTepual;

XapaKTEepU30BaTh CBOWCTBA TeN, (PU3NYECKHE SIBJICHUS U TPOIECCHI, HUCIONb3YS
MpaBUJia CJIOKEHUs CUII (BJIOJIb OJHOU MpsIMOM ), 3akon I yka, 3axon Ilackans, 3axou
Apxumeda, npasuno pagnogecus pviuaca (010Ka), «30710Moe NPAgUI0» MEXaAHUKU,
3aKOH COXpPAHEHUS MEXaHMYECKOM »SHEpruM; IMpU OSTOM J1aBaThb CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M 3aNUCLIBAMb €20 MAmeMamuyeckoe 6blpadceHue noo
PYKOBOOCMBOM nedazo2a ¢ 00Ccyicoenuem niana pabomol,

OOBSCHATh (PU3MUYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyalluid NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: MpU IMOMOIIU
nejiarora BhISIBIISITh PUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX 1AroB ¢ OMOpor Ha 1—2 uM3y4eHHBIX CBOWCTBA (PU3NUYECKUX SBJICHUA,
(bu3MYEeCKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pelaTh TUIOBBIE pPACUYETHBIE 3aJadyd B |JIEWCTBHE C ONOPOM HA aJrOpPUTM,
NpeIBapUTENIbHO Pa300paHHbIA COBMECTHO C MEJarorom, HMCIOJb3ys 3aKOHBI U
dbopmyIbl, CBsI3bIBatONIME (PU3MYECKHE BEIWYMHBI: HA OCHOBE aHajiu3a YCJIOBHS
3a/layd 3alHChIBaTh KPATKOE YCJIOBHUE, TOJCTABIATH (PU3NYECKUE BEIUYUHBI B
(bOpMyIIBI ¥ IPOBOJUTH PACUETHI, HAXOIUTh CITPABOYHBIC TAHHBIEC, HEOOXOTUMBIE IS
peleHus 3a1a4, OLIEHUBATh PEATMCTUYHOCTD MOTYYSHHON (PU3NYECKOMN BEINYNHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOLIM (HU3HUECKUX
METO/IOB TMOCJ€ MPEABAPUTENBHOIO OOCYXACHUS C IEeAaroroM; Mpu MOMOIIH
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nejarora B OMMCAHUU HCCIIEIOBAHUSL BBIJECIATH MPOBEPAEMOE MPEANOI0KEHUE
(rumnoTesy), ¢ ONOpo Ha TUIAKTUYECKU MaTeprall pa3indaTh U HHTEPIPETUPOBATh
MOJIyYeHHBIN Pe3yJIbTaT, HAXOJUTh MOCIE OOCYKIEHUS C TIEIaroroM OIMOKU B X0O/1€
OMBITA, IEJATh BBIBOJIBI IO €TI0 PE3yJIbTaTaM;

YMETh HAXOJUTh C UCTIOJIB30BAHUEM LIU(PPOBBIX 00PA30BATEIBHBIX PECYPCOB OMBITHI
no HaOmoAcHUI0 (U3WYECKUX SBICHWNA WIH (U3UYECKUX CBOWCTB  TeI:
dbopMyIMpOBaTh  TPOBEPSEMBIE  MPEANOJOXKCHHUS,  COOMpaTh  yCTAHOBKY
U3 NPEJIOKEHHOTO 000pYI0OBaHUS C OMOPOU Ha CXEMY, 3alHCBhIBATh XOJ OMbITa U
(bOopMyIHPOBATh BHIBOIBI IO PYKOBOACTBOM TI€Iarora;

BEITIOJTHATH TIPSAMBIC U3MEPEHHS PACCTOSIHUS, BPEMEHH, MAcCChl Tena, 00bEMa, CHIIBI
U TEeMIEPATyphl C UCTIOJIH30BAHUEM AHAJIOTOBBIX U HIU(PPOBHIX MPUOOPOB C OMOPOId
Ha aJTOPUTM; 3aMKChIBATh MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHOMN
MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTh COBMECTHO C TI€JAroroM HCCIEIOBAHHE 3aBUCUMOCTH  OJHOMN
(U3MYECKO BEJIWYUHBI OT JPYroM C HCIHOJb30BAHUEM MPAMBIX H3MEPEHUN
(3aBUCUMOCTH MyTH PAaBHOMEPHO JABUXKYIIETOCS TeJla OT BPEMEHHU JBIKCHUS Tea;
CUJIbI MPEeHUsl CKOTbHCEHUsl OM geca meJld, Kaiecmea oopabomKu no8epxXHocmerl mei
U He3a8UCUMOCMU CUIbl MPpeHUs Om NIouaou CONPUKOCHOBEHUsI mei, CUTbl
ynpyeocmu om  YOIUHEHUsl NPYIUCUHBL, BbIMAIKUBAIOWEU CUTbl Om  00béMa
NOCPYHCEHHOU uYacmu mena U Om NIOMHOCMU HCUOKOCMU, €€ He3a8UCUMOCTU
om NIOMHOCMU mend, Om 2NYOUHbl, HaA KOMOPYIO NOZPYIHCEHO MeNo; YCI0GUL
NIa8anus mej, yCl08Uli pagHOBeCUsl pbluaed U 0.10K08),; IOl pyKOBOJCTBOM Iieiarora
y4acTBOBaTh B IJIAHUPOBAHUM Y4€OHOTO HMCCIIENOBaHMs, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIeys IPEAJIOKEHHOMY IIaHy, (PMKCUPOBATH PE3YJIbTAThHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BHJIC TPEJIOKEHHBIX TA0JINIl U
rpaduKoOB, I€JIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCJICIOBAHUS;

MPOBOAUTL KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEJIMYUH (IUIOTHOCTH BEIIECTBa
JKUJIKOCTH W TBEPAOrO TEa; CUila TPEHUS CKOJIBXKEHHS; IaBJICHUE BO3AYXa;
BBITAJIKUBAIONIAsl CWUJIa, JIEUCTBYIOIIAs Ha TMOTPYKEHHOE B JKUJAKOCTh TEJIO;
KO2(PGULMEHT MOJIE3HOTO JEHCTBUS TPOCTHIX MEXAHU3MOB), CIEIYS TIPEAJI0OKEHHON
WHCTPYKITUH; TIPU BBHITTOJTHECHUH U3MEPEHUN T0J] PyKOBOJICTBOM TI€arora coonparh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIISITh 3HAUEHUE UCKOMOU BEIMYUHBI;
coOI0/IaTh TpaBWjla TEXHUKH Oe3omacHoCcTH TMpu paboTe ¢ 1abopaTopHBIM
000py0BaHUEM TIOCIIC TIPEABAPUTEIILHOTO 00CYKICHUS C Ie1arorom;
COTIOCTABJISITh MPUHITUIIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONIUECS] COCYIbl, OapOMETp, pblUuar, MOABUKHBIN
U HEMOABWKHBIA OJIOK, HAKJIOHHAs TUIOCKOCTh C OINOPOM Ha JIHUIAKTUYECKHUI
MaTepual;

XapaKTEePU30BaTh TPUHIUIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB TOCJE MPEABAPUTEIBHOTO OOCYXICHHUS C TEIaroroM C OMOPOi Ha WX
onucaHus (B TOM YHUCJI€: NOAIIMUITHUKY, YCTPOUCTBO BOJAOIPOBOAA, THAPABINYECKUI
IIpecc, MAHOMETP, BBICOTOMED, MOPILIHEBOW HACOC, APEOMETP), UCIOJb3YS 3HAHUS O
CBOMCTBaX (U3MUECKUX SABJICHUM M HEOOXOJuMble (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
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— TMPUBOIUTH TPHUMEPHl / HAXOAUTh HWHPOPMAIMIO O MPUMEpax MPaAKTUYECKOTO
WCIIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM JKWU3HU ISl OOECIeueHHs
0€30IMacHOCTH TPH OOpallleHHH ¢ MpudopaMu M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHCHHS 3J0POBbS U COONIOJEHUS HOPM DKOJOTUYECKOTO IIOBEJACHUS B
OKpYKaloIel cpeie;

— OCYIIECTBJIATh C TOMOIIBIO TEaarora OTOOpP HMCTOYHWKOB HMH(OPMAIUA B CETH
NHTEpHET B COOTBETCTBMHU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM M TYTEM CPABHEHUSA PA3JIUYHBIX HCTOYHHUKOB BBIACIATH
uH(OpMAIIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;

— WCIIOJB30BaTh MPHU  BBIMOJHEHUM YYCOHBIX 3aJlaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3WYECKOro COJIepKaHUs, CIPAaBOYHBIC MaTepuajbl, PeCypChl CETH
HNHTtepHer, BiaaeTh NpUEMaMH KOHCICKTHUPOBAHHMS TEKCTa, MpeoOpa3oBaHuUs
MH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

— CO3/1aBaTh 1OJi PYKOBOJICTBOM Meaarora ¢ oOCyXJIEHUEM IuIaHa paboThl KpaTKUeE
MACbMEHHBIE U YCTHBIC COOOIIEHUS HAa OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIUU
(bU3MYECKOro CoAep)KaHusl, B TOM YHUCJE MyOJMYHO JIeJlaThb KPaTKUE COOOICHUS
O pe3yJibTaTaXx IPOCKTOB WM YYE€OHBIX HCCIECIOBAHUN; MPH ATOM TI'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIH TOHATUMHBIM ammapaT Kypca (U3UKH, CONPOBOXKAATh
BBICTYIUICHUE MIPE3EHTAILIUEH;

— TIPY BBIMOJHEHUH YI€OHBIX IIPOCSKTOB M UCCIICIOBAHMH 10T pyKOBOJICTBOM II€/Iarora
pacrpenensTh 00513aHHOCTH B TPYIITE B COOTBETCTBUU C MTOCTABICHHBIMU 3aJ]a4aMU,
CJICIUTH 3a BBHINIOJHEHUEM IIJIaHA JICHCTBHM, aJlcKBAaTHO OIICHHMBATHL COOCTBEHHBIM
BKJIAJ B I€SITEIbHOCTh TPYIIIbI; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICCTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIIMX.

8 KUIACC

[IpeameTHbie  pe3yabTaTbl Ha 0a30BOM  ypOBHE  JOJDKHBI  OTpa)aTh
c(OpPMHPOBAHHOCTh Y 00YHAIOLIUXCS YMEHHIA:

— OpHUEHTUPOBATHCS B MOHATHUSAX W ONEPUPOBATh MU Ha 0Aa30BOM YpPOBHE: mMacca U
pa3mMepsl MOJIEKYJI, TEIIIOBOE IBUKEHNE aTOMOB U MOJIEKYJI, arpETraTHBIE COCTOSTHUS
BEIIECTBA, KPUCTAJUIMYECKUE U aMOpP(HBIE Tesa, HACHIIIEHHBI U HEHACHIIICHHBIH
ap, BIAKHOCTh BO3yXa; TEMIIEpATypa, BHYTPEHHSS JHEPT U], TEIJIOBOM IBUTaTENb;
DJIEMEHTAPHBIA DJJIEKTPUYECKUN 3apsif, DJJIEKTPUYECKOE TI0JIe, INPOBOJHUKH U
JIVDJIEKTPUKH, TOCTOSIHHBIN JIEKTPUUYECKUM TOK, MArHUTHOE T10JIE;

— pas3nuyaTh SABJICHUS MOCIe NPEABAPUTEIHLHOTO 00CYKICHUS C IEAarorom (TerjaoBoe
pacumMpeHnue/cokariue, TeIulonepeaayda, TeIIOBOE€ paBHOBECHE, CMayMBaHUE,
KaIWUISIPHBIE SIBJICHUSI, UCIIAPEHHUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAIIM3ALUs
(oTBepaeBaHuE), KHUIEHWE, TeIulonepeaadya (TErIoNpOBOAHOCTb, KOHBEKIIMS,
U3JIy4eHHE);  DJIEKTpU3alusi  TeJl, B3aUMOJCIHCTBUME  3apsioB,  JIEUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aNMOICHCTBUE MarHUTOB, ICHCTBUE
MarHMTHOIO IOJISI HAa IPOBOJHUK C TOKOM, 3JEKTPOMArHWTHAs HWHAYKIMS) IO
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ONMHMCAHUID MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh ¢ MOMOIIBIO MIEJIarora NposiBICHUE U3yUYEHHBIX PU3NYECKUX SBIICHUN
B OKpyXaroleM Mupe, B TOM 4YHucie (GU3HYECKUE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE W KAMWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B
npupoje, nznydenue CoiHila, 3aMmep3aHue BoJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHHUE
pOChI, TYMaHa, WHesl, CHEera; JIEKTpUYECKHe SIBICHUS B aTMOoc(hepe, JEKTPUIECTBO
KUBBIX OPTraHU3MOB; MarHUTHOE TOJI€ 3eMJIH, Aper( MOIIOCOB, PO MArHUTHOTO
NOJIS JJIS )KU3HU Ha 3eMJle, OJIIPHOE CUSIHUE; IIPU 3TOM IIEPEBOAUTH MPAKTHYECKYIO
3aJa4y B Y4eOHYIO, BBIJCNISATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (U3MUECKUX
SIBIICHUI;

OIKCHIBATh MOJ1 PyKOBOJICTBOM I€Jarora ¢ 00Cyx/eHUeM I1aHa pabOoThl U3yUYEHHBIE
CBOMCTBa Tel M (U3MUECKHUE SBJICHMS, HCHOJIb3ys (PU3NUECKHE BEIUYMHBI
(Temneparypa, BHyTPEHHSS JHEPTHUsl, KOTUYECTBO TEIIOTHI, YACIbHAS TEIIIOEMKOCTh
BEIIECTBA, yJieNbHAs TEIUIOTA IUJIABJICHUS, YyJeldbHas TEIUIOTa MapooOpa3oBaHUS,
yaelbHas TeIJIoTa CrOpaHusl TOIUIMBA, KOI(P(UIMEHT IOJIE3HOr0 JEeUCTBUS
TEIJIOBOM MalIWHbI, OTHOCUTENbHAS BIJIAKHOCTh BO3/yXa, AJIEKTPUUECKUU 3apsi,
CHJIa TOKA, 3JIEKTPUUYECKOE HANPSHKEHHE, CONMPOTHUBICHHE MPOBOJHMKA, YIEIbHOE
CONPOTHUBJIEHUE BEIIECTBA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOrO TOKa); MPHU
ONMHMCAHUM MPaBUIBHO TPAKTOBaTh C MOMOUIBIO Meaarora (U3HYECKUl CMBICIH
UCITIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (PU3MUECKUX BEJTUYHH, HAXOUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEJIMUUHY C IPYTUMU BEIMUYMHAMU,
CTpOUTH TpaprKK U3YUCHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

OIpENENATh MOCNE NPEABAPUTEIBLHOr0 OOCYKJIEHHUS C MEeAaroroM CBOMCTBa Ted,
(duznyecKue SIBICHUS U IPOLECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYIISIPHO-
KMHETHYECKOW TEOpUU CTPOEHUS BEIIECTBA, NPUHIMI CYNEPIO3UIMHU Toye (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHUs 3apsaa, 3akoH Oma [ yJacTKa eI,
3axon [coynsa—Jlenya, 3aK0H COXpaHEHUS SHEPTUU; IPU STOM HAXOJIUTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BhIPAKEHUE C ONOPOI Ha U(POBBIE
o0Opa3oBaTeIbHbIE PECYPCHI;

COOTHOCHTH IOl KOHTPOJIEM lefiarora (pu3ndeckre npouecchl U CBOMCTBA Tell, B TOM
YUCII€ M B KOHTEKCTE CUTyalluid MPaKTHKO-OPHUEHTUPOBAHHOIO XapakTepa, MNpH
MOMOIIH TEJarora BbISBISATh IPUUUHHO-CIICACTBEHHBIE CBS3U, CTPOUTH 0OBSICHEHNE
3 1-2 5mormueckux IMaroB C OMOpol Ha 1-2 M3Y4YEHHBIX CBOWCTBA (PU3MUECKHX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelmaTh THUIOBBIE PACUETHBIC 3aayu B 1—2 JEHCTBUS C OMOPOM HAa aAJITOPUTM,
NpeIBapUTENIbHO Pa300paHHbIA COBMECTHO C MEJAaroroM, HMCIHOJb3ys 3aKOHBI U
dbopmyIbl, CBs3bIBalOIME (pU3MUecKue BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBUS
3aJlayy 3aMKUChIBATh KPATKOE YCIOBUE, BBISBISATh HEJOCTATOK JAHHBIX JJIs PEIICHUS
3aJlauu, BEIOUpATh 3aKOHBI U (POPMYJIIbI, HEOOXOIUMBIE /1JIs1 €€ PEIIeHMs], IPOBOAUTD
pacu€Tel M CpaBHHUBATh IMOJyYEHHOE 3HAa4YeHHE (U3UYECKON BEIMUUHBI C
W3BECTHBIMU JIAHHBIMU;

UMETh MPEACTaBICHUE O MpoOJeMax, KOTOPbIE MOYKHO PEIIUTh NPH MOMOUIU
Gu3NYECKUX METOAOB TMOCNE MPEABAPUTENBHOTO OOCYXXIEHUS C TIEAarorom;
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UCIIOJNIB3YSl OINUCAaHUE HCCIEAOBAHUSA, BBIACIATh MPOBEPSIEMOE MPENOIO0KEHUE,
OLIEHUBATh PABWJIBHOCTb MOPSJIKA IPOBEJICHUS UCCIIEIOBAHNS, AEJIATh BBIBOBL;
YMETb HaXOUTh C UCIIOJb30BaHUEM LIUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB OIBITHI
N0 HaOMOAEHUI0 (U3MYECKUX SBICHUW WIM (PU3MYECKHX CBOWCTB  Tel
(KanwUIsIpHBIE  SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3AyXa OT €ro oObéma,
TEMIIEPATYPbI; CKOPOCTH IIPOIECCa OCThIBAaHUS/HATPEBAHUS MTPHU U3ITYUCHUH OT IIBETA
U3Ty4aloneil/moromaromeid  MOBEPXHOCTH; CKOPOCTh HCHApEeHHs BOJBI  OT
TEMIEPATYpbl JKUIAKOCTH W TUIOMIATU €€ MOBEPXHOCTH; OJJIEKTPU3alUs Tel |
B3aMMOJICHCTBHE JIEKTPHUUECKHX 3apsA10B; B3aUMOICHCTBIE TOCTOSTHHBIX MArHUTOB,
BU3yalIM3allisi MarHUTHBIX TOJIEH TMOCTOSIHHBIX MarHUTOB; JEUCTBUS MarHUTHOTO
MoJisi Ha TPOBOJAHMK C TOKOM, CBOMCTBa JJIEKTPOMAarHmra, CBOMCTBa
AJIEKTPOJIBUraTeNIl  IMOCTOSHHOTO  TOKa):  (OpMYyJIMpOBAaTh  INPOBEPSEMBIE
IPEO0JIOKEHNUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYAOBAHUS C OIOPOil
Ha CXEMY; OIHUCBIBATH XOJ OMNbITa U (OPMYJIUPOBATH BBIBOJBI MOJ PYKOBOJCTBOM
1e1arora;

UMETh NPEJCTABICHUS O H3MEPEHHUU TEMIEPATYpbl, OTHOCUTEIbHOM BIAKHOCTH
BO3/lyXa, CHJIbI TOKAa, HANPSHKEHUS C HCIOJb30BAHHEM AHAJIOTOBBIX MPHUOOPOB H
JATYNKOB (PU3WYECKUX BEJIMUMH; MPHU MOMOIIM IeJarora CpaBHUBATh PE3yJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJAUTH COBMECTHO C TIE€JaroroM HCCIEAOBaHWE 3aBUCHMOCTH  OJIHOM
(¢u3nyecKoil BETUYMHBI OT JPYrOM C HUCIOJIb30BAHUEM TNPAMBIX H3MEPEHUM
(3aBUCUMOCTD COIPOTUBIICHUS MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAU TONEPEYHOro
CEUEHUs U YACIbHOTO COPOTUBIICHUSI BEILIECTBA MPOBOIHUKA; CHUJIBI TOKA, UAYIIETO
yepe3 MNPOBOAHMK, OT  HalpsDKEHHS  HAa  NPOBOJHUKE;,  HCCIEIOBaHUE
MOCJIEZI0BATEIBHOIO U MapalljIeIbHOTO COEIMHEHUI MPOBOJHUKOB): IIAHUPOBATD
UCCIIeIOBaHNEe, cOOUpaTh YCTAHOBKY W BBITIONHATH U3MEPEHHS MOl PYKOBOJACTBOM
neaarora, clieAys MpeaIoKEeHHOMY IaHy, GUKCUPOBATh PE3yJIbTAThl MOIYYEHHOM
3aBHCHUMOCTH B BHJE TaOmuil u TpaduKOB, NeNaTh BBIBOABI IO pe3yabTaTam
MCCJICIOBAHMSI TIOCIIE 00CYKIEHUS C TIeIaroroM;

COOTHOCHTH KOCBEHHBIE H3MEPEHUs GU3NUECKUX BETUYHH (yIeIbHAs TeMI0EMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, PadOTa W MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa): C T[OMOUIbI0  TeJarora  IUIAaHUPOBAaThb  W3MEpPEHUs,  CcoOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYS MPEAJIOKEHHON HHCTPYKIIH, U BEIUUCIATh
3HaYeHHUE BEJINYUHBI;

coOIO/IaTh TpaBWjIa TEXHUKH Oe30macHOCTH Mpu pabore ¢ 1abopaTopHBIM
000pyIOBAaHUEM TIOCIIE MPEABAPUTEITHHOTO OOCYKICHHUS C MEAarorom;
COTIOCTABJIATH C TMOMOIIBIO TMEAarora MPUHIHUIEI JEHCTBHUS M3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX OMUcaHus (B TOM YHCIE: CHCTeMa
OTOIUIEHHUSI JOMOB, TUTPOMET, MapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK
AIIEKTPUYECKOW HHEPruM, JJIEKTPOOCBETUTENbHBIE NPUOOPHI, HarpeBaTENIbHbIC
ANIEKTPOTPUOOPHI (TIPUMEPBI), INEKTPUUYECKUE MPEAOXPAHUTENN; SIEKTPOMATHUT,
3JIEKTPOJIBUTaTENIb MOCTOSHHOTO TOKA), MCIOJB3YyS METOJUYECKHUE MaTepHalbl O
CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
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— pacmo3HaBaTh TIOCTE MPEIBAPUTEILHOTO OOCYXIEHUS C TeNaroroM MpOCThie
TEXHUUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM M CXEMATUYHBIM
pUCYHKaM (’KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI JIEKTPUUECKUX
LeIel C TOCIEI0BATEIbHBIM U ITapaJUICIIbHBIM COCTMHEHUEM IEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

— TMPHUBOJIUTH TMPUMEPHI/HAXOAUTh HHPOPMAIMIO O TpUMEpax MPAKTHIECKOTO
UCTIONIb30BaHUsl (PU3NYECKUX 3HAHWW B MOBCEAHEBHOW >KM3HH I O0OECIICUCHHS
Oe3omacHOCTH TpU OOpalieHuu ¢ MpHOOpaMU U TEXHHUUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUSl 3JI0pOBbS U COONIOACHHUS HOPM SKOJOIMYECKOIO IOBEICHUS B
OKpYXaroIlEeH Cpeae;

— OCYUIECTBJIATH C TIOMOINBIO IMefarora NOUCK HHpopMauuu (HU3NUECKOTO
coJiepkaHus B cet VIHTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHUW U ITyTEM CPAaBHEHHUSI
JOTIOJTHUTENBHBIX ~MCTOYHUKOB BBIJIEIATh HWH(OPMAIUIO, KOTOpas SIBISETCS
POTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

— HCHOJB30BATh IPU BBINOJHEHUM YYEOHBIX 3aJaHUil OTOOpaHHYHO ME€JaroroMm
HAyYHO-TIOMYJISIPHYIO  JIMTEpPATypy (PU3NYECKOro COACpKaHUA, CIPaBOYHBIE
MaTepuaibl, pecypcbl ceTd VHTepHEeT; BIajeTh NpUEMaMU KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus MHPOPMAIMU U3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO C
OIIOPOW Ha aJITOPUTM U YTOUHSFOLIUE BOIPOCHI I1€1arora;

— cO037aBaTh I10J1 PYKOBOJCTBOM I1€JJarora ¢ 00Cy»AeHUEM IJIaHa pabOThl TUCbMEHHbBIE
U KpaTKue YCTHbBIE COOOIIEHUsI, 0000111ast UHPOPMALIMIO U3 HECKOJIBbKUX UCTOUHUKOB
(bu3MUecKoro coAep’kKaHusg, B TOM YHCIE MYOIMYHO MNPEICTaBIATH PE3YJIbTAThI
MIPOEKTHOW WJIM MCCIEAOBATEIbCKOW JEATENIBHOCTH, IPU OTOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM MOHSATUHHBIN anmapatr Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEN;

— IpY BBINIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEI0BaHUN (PU3NYECKUX MPOLECCOB MO
PYKOBOJCTBOM I€Jlarora pacnpeaessiTh 00s13aHHOCTU B IPYMIE B COOTBETCTBHHU C
IIOCTABJICHHBIMHA 3a/layaMH{, CJIEIWTHh 3a BBINOJIHEHUEM IUIAaHA JCHUCTBUNA U
KOPpPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B JCSATEIBHOCTD
IpyIIbI; BBICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aMMOJIEHCTBUE, MPOSIBISAS TOTOBHOCTh
paspemarh KOHMIUKTHI.

9 KUIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YPOBHE  JIOJDKHBI  OTpa)KaTh
c(OPMUPOBAHHOCTH y O0YHAIOIINXCS YMEHU:

— OPHUEHTUPOBATHCS B MOHATHUSAX U ONEPUPOBATH UMU HA 0A30BOM YpOBHE: CHCTEMa
oTcuéra, MarepuajgbHasi TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAHHUYECKOTrO
JBH>KCHUS, nedopmarus (ynpyras, riacTyeckKas), TpPEHHUE,
yenmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTh U NEPErPy3KH; LEHTP TAKECTH;
aOCONIIOTHO TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Teld, PaBHOBECHE,
MEXaHWYEeCKue  KojeOaHus W BOJHBI, 3BYK, HMH(Pa3BYK U yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
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JAIbHO30PKOCTh, CHEeKmpbl UCHYCKAHUA U Nno2loujeHus; anbda-, 0eta- U ramma-
U3JTy4EHUs1, H30TOIIbI, I/IepHas SHEPreTHKa,

COOTHOCHUTH SIBJICHHS IIOCTIE TPEABAPUTEIBHOTO OOCYXKIACHHUS C Telarorom
(paBHOMEpHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE JIBHKCHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBHKEHHE, CBOOOJHOE TaJIeHHE T, PABHOMEPHOE JABIKEHHE I10
OKPY>KHOCTH, B3aWMOJICUCTBUE TeJ, PEaKTUBHOE JBIDKEHUE, KOJeOaTelbHOe
JBIKEHUE (3aTyXalllde UM BBIHYXJCHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE
JBUKCHHE, OTPaKCHHE 3BYKa, MPSMOJMHEWHOE PaclpOCTpaHEHHE, OTPAXKEHHE U
PEIOMJICHUE CBETa, TOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE OeNoro
CBETAa B CIIEKTP U CIIO)KEHUE CTICKTPAJIBHBIX 1IBETOB, TUCIIEPCHS CBETA, ECTECTBEHHAS
pPa0aKTUBHOCTD, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTPa U3MYUYEHHS ) TIO ONTUCAHUIO
UX XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JIaHHOE
(duznyecKoe SBIICHUE;

pacrno3HaBaTh ¢ MOMOLIBIO NIeAarora MposBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHUN
B OKpYy)KarolleM Mupe (B ToOM 4ucie (U3nYecKue SIBJICHUS B MPUPOAE: MPUIUBHI U
OTJIMBBI, ABIKEeHUE MuiaHeT COTHEYHON CHCTEMBI, peaKTHBHOE JIBIDKEHUE >KHBBIX
OpPraHMW3MOB, BOCIIPHUSITHE 3BYKOB >XHBOTHBIMH, 3€MIICTPSCEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHAMH, 3XO, [[BETA TEJ, ONTHUYECKHUE SBICHUS B MPHUPOJE, OMOTOTHIECKOE
NEHCTBHE BUAMMOTO, YJIbTPa(UOIETOBOTO ¥ PEHTICHOBCKOTO HW3IyYeHUH;
€CTECTBCHHBII PaJAMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4H, pPaJAHOAKTUBHOE
U3Ty4eHUE TPUPOIHBIX MHUHEPAJIOB; ICHCTBHE PATUOAKTHBHBIX H3IYYCHHH Ha
OpraHM3M 4eJOBeKa), MpU O3TOM TIOJ PYKOBOJCTBOM I€Jarora MepeBOIUTh
IPAKTHUUECKYIO 3a7auy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIC CBONCTBA/IpPU3HAKU
(bU3NYECKUX SBICHHUI;

OIKCHIBATh MOJI PYKOBOJICTBOM I€JIarora ¢ 00CyX/1€HUeM IiaHa paboThl U3yUYEHHbIE
CBOMCTBA TeN U (PU3UUECKHE SIBICHUS, UCTIONb3Ysl (PU3NUECKUE BEITHUMUHBI (CPEIHSS
U MTHOBEHHas CKOPOCTh Tejla TpPU HEPAaBHOMEPHOM JABIKCHUHU, YCKOpPEHUE,
nepeMeneHne, MmyTh, YIJIOBas CKOPOCTh, CWJIa TPEHHUS, CHJIA YIOPYTOCTH, CHUIa
TSKECTH, YCKOPEHHE CBOOOTHOTO MaJIeHHs, BEC TeJla, UMITYJIbC Teja, UMITYJIbC CHITBI,
MeXaHW4YecKas paboTa ¥ MOIIHOCTh, IOTEHIIHANIbHASI DHEPT U Tella, MOAHATOTO HaJ
MOBEPXHOCTHIO 3€MJIM, MTOTEHIIMAIBHAS YHEPTHUs CKATON MPYKUHBI, KHHETHIECKasI
DHEprus, MOJHAas MEXaHW4YeCKas dHEprus, MepHoj U YacToTa KoieOaHWi, JTuHa
BOJIHBI, TPOMKOCTb 3BYKa M BHICOTA TOHA, CKOPOCTb CBETa, TIOKa3aTellb MPEIOMIICHUS
Cpelbl); IPU OMUCAHUM C MOMOIIBIO YUUTENs MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJT UCTIOJIb3yEMbIX BEIMUYNH, 0003HAUCHUS U €TUHUIBI PU3NUECKUX BEJIINYHH, C
OMOPON Ha METOJUYECKHX MaTepuall HaXOAUTb (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO
(Gu3NYECKyI0 BEJIMYMHY C OPYTMMH BEIUYMHAMH, CTPOUTH TpaUKU H3yUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh MOCIE MPEABAPUTEIHHOTO OOCYXKACHHS C IEJaroroM CBOWCTBA
Ten, (pu3uvecKkue SIBICHUS W MPOIECCHI, MCIONb3ysS 3aKOH COXPAHEHUs SHEPTHH,
3aKOH BCEMHUPHOTO TSTOTEHHUS, MPUHLUUI CYNEPHO3UIUH CHJI, [PHUHLUII
OTHOCUTENbHOCTU ['anmwmiies, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHHS HUMITYJIbCa,
3aKOHBl OTPAKEHHUS U TPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOTO H
MacCOBOTO YHCEN MpHU SACPHBIX PEAKLUUAX; MPU ITOM HAXOAUTH CIOBECHYIO
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(GbOopMyIMPOBKY 3aKOHA M €70 MaTEMaTUYECKOE BBHIPAKEHUE C OTIOPOM Ha IIU(PPOBLIE
o0Opa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTB I10J1 KOHTPOJIEM Hesiarora (pu3nuecKkue MpoIecchl U CBOMCTBA TEI, B TOM
YHCJIe U B KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh
IpU NOMOIIM IeJarora NpUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHUE U3
2—3 JOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb TUIOBbIE pacdy€THbIC 3alauyd B 1—2 NEWCTBUS C OMOpPOM Ha aJrOPUTM,
peIBapUTENbHO Pa300paHHBIA COBMECTHO C, HCIIONB3YysS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaOLIME (DU3NYECKUE BEIMYMHBI: HAa OCHOBE aHAlW3a YCIOBUS 3a/a4yM
3allMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIINE NN U30BITOUHBIE JaHHBIE,
BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIS1 PELICHUS], IPOBOJUTH PACUETHI U
OLICHMBATh C IIOMOIUBID YYHTENS PEATUCTUYHOCTH IOJYYEHHOIO 3HA4YCHMS
($u3NYECKOIl BEINYNHBI;

UMETh NPEJCTaBICHHE O NpodiieMax, KOTOPbIE MOYKHO PEHIMTh IMPU MOMOIIH
(U3MYEeCKUX  METOJOB;  HUCHOJIb3ys  ONMCAaHUE  HCCIEAOBAaHMS,  IOCIHE
IPEABAPUTEIILHOTO  OOCYXIEHUS €  [EJaroroM  BBIAEIATH  MPOBEPSEMOE
MPEANOJIOKEHNE, OIIEHUBATh MPABWIBHOCTh MOPSJIKa MPOBEIECHUS HCCIEI0BaHUS,
JienaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHHUI U OIBITOB;

YMETb HaXOUTh C UCIOJIb30BAHUEM IIU(PPOBBIX 00Pa30BATEIbHBIX PECYPCOB OIBITHI
0 HAOJMIOJEHUIO (PU3UYECKUX SIBICHUNA WM (PU3NYECKUX CBOWMCTB Tel (U3ydEHHE
BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpaHEHWs HEPIHM; 3aBUCHMOCTb IEpHoAa
KoJie0aHUN NPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTU NPYXKUHBI U
HE3aBUCUMOCTh  OT  aMIUIMTYAbl  MalblX  KOJEOAaHWH;  IPsIMOJIMHEWHOE
pacnpocTpaHEeHUE CBETa, pa3jioKeHue OeJoro CBeTa B CIEKTP; M3yUYEHUE CBOICTB
M300paKeHus B INIOCKOM 3€pKaJie M CBOMCTB M300pa)KeHUsl peAMETa B coOuparonieit
JUH3€; HAONMIOJIEHWE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB  M3Iy4YEHUs):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTrO Habopa 00OpYyIOBaHUA C
OMOpOil Ha CXEMy; OMHUCHIBaTh XOJ OIbITA U €ro pe3yabTarbl, (HOPMYIUPOBATH
BBIBO/IbI ITOJI PYKOBOJICTBOM I1€J1arora;

IPOBOAUTH MPU HEOOXOIWMOCTH CEpUI0 MPAMBIX U3MEPEHUM, ONpenessisi CpeaHee
3HaYCHHE H3MEpPsIeMON BEIUYUHBI (POoKYCHOe paccmosinue coouparowel JTUH3b);
000CHOBBIBaTh BBIOOP CIIOCO0A U3MEPEHUS/U3MEPUTEITLHOTO TTPHOOPa;

IPOBOAUTH COBMECTHO C IMEJaroroM HCCiIeIOBaHUE 3aBHUCUMOCTEH (U3MUECKUX
BEJIMYMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JBM)KEHHHM 0€3 Ha4aJlbHOW CKOPOCTH; NEpHOJa KOoJeOaHuit
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHbI HUTH; 3aBUCUMOCTH YTIJla OTpaKeHHs CBETa
OT yrja MajJeHus U yria NpeJoMIICHHs OT yrjia maJeHus1): mociae o0CyKIeHUs Mo
PYKOBOJACTBOM Tlelarora IUIAHUPOBAaTh MHCCIEAOBaHUE, COOMpaTh YCTAHOBKY,
(buKCHpOBaTh PE3yNbTAThI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJIEC
TabNIUI U TpauKOB, EaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

COOTHOCUTh KOCBEHHBIE H3MEpEHHUs (PU3MUEeCKHX BENUYUH (CPEeaHssi CKOPOCTh H
YCKOpEHHE Teja IpPU PAaBHOYCKOPEHHOM JIBUJKEHUH, YCKOPEHHUE CBOOOJHOIO
NaJIeHUs, KECTKOCTD NMPYKUHBI, KOA)PUIHUEHT TPEHUS CKOJIBKEHUSI, MEXaHUYECKasl
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paboTa ¥ MOIIHOCTh, YacTOTa U TMEpUojA KOJeOaHWl MaTeMaTH4eCKOoro |
MPY>KUHHOTO MasgTHUKOB, ONTUYECKAsl CHJIa COOMPAIOIICH JIMH3bI, PAJUOAKTUBHBIN
dboH): ¢ TMOMONIIbIO  TMexarora  IUJIAHUPOBaThH  HU3MEPEHHs;  COOUpAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEys MPeI0KEHHON
WHCTPYKIIMHU; BBIUMCIATh 3HAYCHUE BEJIMYMHBI M AHAJIM3UPOBATh IMOJYYEHHBIE
pe3ynbTaThl ¢ yUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI;

coONIo/IaTh TMpaBuia TEXHUKU O€30MacHOCTH IMpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TOCIIE MPEABAPUTEIHHOTO OOCYKICHHS C MEAarorom;
COIOCTABJIATH C TOMOIIIBIO MEJJarora OCHOBHBIE MPU3HAKH W3YUYECHHBIX (PU3NUECKUX
MoJieNiel: MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHasi MOJIeNb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO si/Ipa C OIIOPOM Ha METOJUYECKHE MaTepHallbl;

XapaKTepU30BaTh MOCIE MPEIBAPUTEIBLHOIO O0CYKIEHUS C MEJaroroM MPUHIMIIBI
NEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX
omucaHusi (B TOM 4YHCIE: CHUAOMETp, NaTYUKU TOJOXKEHHUS, PACCTOSHUS W
YCKOPEHHS, pakKeTa, 3XOJO0T, OYKH, MEepUcKon, (oToamnmapar, ONTHYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), ucnoip3ys LU(pOBbIE
o0Opa3oBaTeIbHbIE PECYPCHI;

UCIIONIb30BaTh IO/ PYKOBOJCTBOM T€Jarora CXeMbl M CXEMaTU4YHbIE PHUCYHKH
U3YYEHHBIX  TEXHHYECKHUX  YCTPOMCTB,  HM3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB TPU PEIICHUH Y4eOHO-NIPAKTUYECKUX 33/ad;
ONTUYECKUE CXEMbI JUIsl TMOCTPOEHUS M300paXeHW B IIJIOCKOM 3€pKaje M
cobuparoIel JIMH3e;

OPUBOJUTH TMPUMEPHI/HAXOAUTh HWHMOPMALMIO O TMpUMEpax MPAKTHYECKOTO
UCTIONb30BaHUsl (PM3NYECKUX 3HAHWW B TMOBCEAHEBHOW >KM3HHM I OOECIIeYeHHS
0e30MacHOCTH MpU OOpallleHHH ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 3/I0pPOBbSi W COOJIIOJICHHST HOPM SKOJOTMYECKOro TMOBEICHHS B
OKPY’KAIOIIEH CPEE;

OCYILECTBISATh IMOJ PYKOBOJCTBOM II€Aarora MOMCK HH(OpMaLUUA (PU3NYECKOTO
coaepkaHusi B cetu MHTepHeT, caMOoCTOsATENbHO (GOpMYIUpPYsl TOUCKOBBIN 3ampoc,
HAXOAUTh IyTH OMPEEICHUS JOCTOBEPHOCTH MOTYyYeHHONH HH(POPMAIIUU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX NICTOYHHUKOB,

UCTIONIb30BaTh MPHU BBITIOJIHEHUN YYEOHBIX 3aJaHUi OTOOpPaHHYIO TIeIarorom
HAyYHO-TIOMYJISIPHYIO  JIMTEpaTypy (PU3UYECKOro COAEp)KaHUs, CIpPaBOYHbIE
MaTepuaibl, pecypchl ceTu HMHTepHeT; BiameTh MpUEMaMH KOHCIIEKTHPOBAHWS
TEKCTa, Mpeodpa3oBaHuss UHPOPMAIIUU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO C
OMOPON Ha QJIrOpUTM M YTOUHSIOIIME BOIPOCHI IeIarora; Co3/AaBaTh IOA
PYKOBOJACTBOM IeJarora ¢ o0CyXJIeHHeM IulaHa paboThl MUChMEHHBIE U YCTHBIE
COOOIIEeHNs] Ha OCHOBE HMH(OpMaIMM M3 HECKOJBKHX HCTOYHHUKOB (DPH3UYCCKOTO
colepKaHusi, MyOJMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM WU
UCCIIEIOBATENBCKOM NEATENbHOCTH; IPU 3TOM IPAMOTHO HCIIOIb30BATh U3YUYEHHBIH
NOHSTUWHBIN anmapaT u3y4yaeMoro pasjena (PU3UKU U COMPOBOXKAATH BHICTYIIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayAMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

Temarnyeckoe MIaHUPOBAHUE U KOJTUYECTBO YaCOB, OTBOAMMBIX Ha OCBOCHHE Ka)XA0W TeMbl yueOHoro npeamera «dusuka»
®denepaibHOM aganTUPOBAHHON OCHOBHOM 00pa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOy4aroUIuXcs C
3a/IEPKKOM MCUXUYECKOTO Pa3BUTHUS, B LIEJIOM COBMANAIOT C COOTBETCTBYIOIIMM pazzuesioMm PDenepaibHoil pabouelt mporpamMmmsl
yueOHoro npeamera «Puszuka» oOpa3zoBarelbHON MPOrpaMMbl OCHOBHOTO oO1iero oopasosanus. [Ipu stom Opranuzanus BripaBe
caMa BHOCHUTb M3MEHEHUS B COJIEp)KaHHE U paclpelie]ieHue ydeOHOro marepuaia Mo rojgaMm oOydeHHs, B IMOCIEN0BaTEIbHOCTh
U3YYCHHUS] TEM M KOJIMYECTBO YacOB Ha OCBOCHUE KaXJOW TEMbI, OIpEAeNieHHe OpPraHu3allMOHHBIX (GopM OOydeHUs W T.II.
OO0CHOBaHHOCTh JaHHBIX M3MEHEHUU ompenessieTcs BbIOpaHHBIM 0Opa3oBareiabHOM opranuzanuen YMK, WHIUBUIyaIbHBIMU
NCUXO(U3NIECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOydaronuxcs ¢ 3I[IP, cTemneHbi0 yCBOGHHOCTH HWMHU YYEOHBIX TEM,
PEKOMEHIalUSIMU 110 0TOOPY M alanTallii y4eOHOro Marepuaia no Gpu3uke, npeicTaBieHHbIMU B [10sICHUTEIBHOM 3ancKe.

KJIACC (68 u.)
TemaTnueckuit . .
BII0K. Tema OcHoBHOE cogepkaHue OcHoBHBIC BHIBI 1eSITEIbHOCTH YYAIIUXCH (HA YPOBHE Y4eOHBIX NelCTBHI)
9
Pa3nes 1. ®usuka u eé posib B IO3HAHUM OKPY Kaouero mupa (6 1)
Puznka — ®dusnka — Hayka o mnpupoje. SIBneHus | BolsiBieHue OCHOBHBIX DPa3NUUMi MpPH MOMOINM Mefarora MexXAay (GU3NYeCKUMHU U

HayKa 0
npupoze (2 4)

npupoasl (MC®). ®usudeckue SBICHHUS:
MEXaHUUYECKUE, TEIUIOBBIE,
ANEKTPUYECKUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

XUMHUYECKUMH MpeBpateHus MU (MC — xumus).

Pacnio3HaBanue u kiaccupukamus mnociae OOCYXIEHHs C TMeJaroroM mpu IMOMOIIU
HaBOJISIIIUX BOMPOCOB (PU3HUECKUX SIBJICHUN: MEXaHUUECKUX, TETJIOBBIX, JIEKTPUUECKHUX,
MarHMTHBIX U CBETOBBIX.

Habmonenue u onucanue Gpusnveckux sBJICHUI Ha 6a30BOM ypOBHE.

duznueckue
BECJINYUHDBI

dusnyeckue BeIUuYMHBL.  V3MepeHue
¢buznueckux  BeaMUMH.  Dusuyeckue

Omnpenenenue mpu MOMOIITH TeIarora eHbl IeIeHUs IIKaIbl U3MEPUTEILHOTO MPUOopa.
N3mepenue mo o0pasily moJ PYKOBOACTBOM Iejarora JIMHEHHBIX pa3MEpoB Tel M

5 MC — sneMeHTEI COACPIKaHUs, BKIIIOYAOIMINE MEXKITPEIMETHBIE CBA3HU, KOTOPBIC noap06Hee PACKPLBITHL B TEMATHYCCKOM IUIAHUPOBAHUU.
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()]

npubopwl®  Ioepewnocms — uzmepenuil.
MexayHapoaHas cuctemMa eIMHHUII.

Jemoncmpayuu’
1. MexaHn4ecKue, TEILIOBEIC,
AIIEKTPHUYCCKHE, MarHUTHEIE,

CBETOBBIC SIBJICHHUS.

2. @usnueckue npubOOPHl U MpoIEeAypa
MPSMBIX W3MEPEHUI aHAJIOTOBBIM U
U (ppOBBIM TPUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

1.Onpenenenune LICHbI JIeTICHUS
U3MEPUTENBHOTO Ipubopa (MCIoNb3ys
TEXHOJOTUYECKYIO KapTy
JKCIIEPUMEHTA).

2.13mepeHue pacCTOsSTHUM.

3.U3mepenne 00bEéMa KHIKOCTH H
TBEPJIOTO TENA.

4.Onpeoenenue pazmepos mMaivix meil.

5.3mepenne temnepaTypsl IPH MOMOIIH
KHUJIKOCTHOTO TEpPMOMETpa W JaTdhKa

TEMIIEPATYPHI.
6.1Iposedenue uccredosanus no nposepke
2unomesuvl: danbHOCMb nonéma

Wapuka, nyweHHo20 20pPU30HMAIbHO,
mem Ooavie, uem OoOabULE BbICOMA
nycka.

IIPOMEKYTKOB BPEMEHH C YUETOM MOIPEIIHOCTEH.

N3mepenue o o0pasiy o1 pyKOBOJICTBOM Mearora 00béma xKHuJIKOCTH U TBEPAOTO Tea.
N3mepenune mo oOpasily HoJ pPyKOBOJACTBOM II€farora TeMIepaTypbl HpU IOMOILU
KHUJKOCTHOTO TEPMOMETpA U JaTUYMKa TEMIIEPATYPBI.

BeInonHeHnue HeCI0KHBIX TBOPUECKUX 3a/laHUM ¢ OOPOIl Ha alNroOpUTM, IPEABAPUTEIHHO
pa3o0paHHBId C TMEJAaroroM Io MOUCKY CIOCOOOB M3MEPEHHUs] HEKOTOPBIX (PH3MUECKUX
XapaKTepUCTHUK, HAIIPUMED, pa3MEPOB MaJIbIX 0OBEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX
OOBEKTOB, OONBIIUX PACCTOSIHWMA, MAabIX MPOMEXKYTKOB BpeMeHu. OOcCyxaeHue
IIpeUlaraéMblx CII0COOO0B.

6 KypcuBom 0603Ha49€eH yaeOHBIH MaTepUalT, KOTOPBIH U3ydaeTcs, HO HE BRIHOCHTCS Ha TIPOMEKYTOUHYIO M HTOTOBYIO ATTECTAIHIO.

7 Bce [emonctpaunu u JlaGopaTopHble pa0OThbl, NpPEACTABICHHBIE B COJACP)KAHWH, NOMycKaeTcss (MOXKHO) TPOBOAWTH, HMCIOJB3ys WH(OPMAIMOHHBIE WM AJIEKTPOHHBIE TEXHOJOTUH (IM(POBHIC
00pa3oBaTebHBIE PECYPCHI).
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EctecTBeHHO-
HAY4YHbIH
MeTOo/
no3HaHus (2 4)

Kak ¢usuka u gpyrue ecrecTBEHHBIC
HayK{ M3Yy4aroT npupoay. Ecmecmeento-
HAYuHblll MemooO NO3HAHUS: HAO00eHue,
NOCMAano8Ka HAy4H020 sonpoca,
8bI0BUIICEHIUE 2UNOME3, IKCNEPUMEH NO
nposepke eunomes, obwvscHeHue
HaAOM00aemMo20  s6J1eHUs. Onucanue
Qusuueckux  A6IeHUN ¢  NOMOWbIO
Mmooernell.
[IpeameT u MeTOBI PUBHUKH.
Jemoncmpayuu
1. Omnpenenenue MOrpemrHOCTH
IKCIIEPUMEHTA.

BeaBmkeHHe TMIOTE3 IOCHIE€  IIPEIBAPUTEIBLHOTO
OOBSICHAIOIUX IPOCTHIE SABJICHUS, HAIPUMED:

— [I0YEMY OCTaHaBJIMBAETCS JBUKYLIEECS 110 TOPU3OHTAIBLHON TOBEPXHOCTH TEJIO;

— IOYEeMY B JKapKyIO IIOr0Jly B CBETJIION OJEX/E MPOXJIAAHEN, UeM B TEMHOM.

Br160p cioco60B MpOBEPKH THIIOTE3 U3 MPEIOKEHHBIX TT€JarOTOM.

HaGntoneHne mnpennokeHHbIX IearoroM HCCIEAOBAaHUM 10 IMpOBEpKe Kakon-11bo
TUIOTE3bl, HAIpUMEp: JaJbHOCTh NOJETA LIapUKa, IMYHIEHHOIO T'OPU30HTAJIbHO, TEM
00JbI1Ie, 4YeM OOJIbIIIE BHICOTA ITyCKa.

[TocTpoeHne COBMECTHO € MEAaroroM MpOCTEUIINX MoieNnel (Pu3ndecKuX sBJICHUH (B BUE
PUCYHKOB WJIM CXE€M), HallpUMep MaJieHue NpeaMeTa; MpsIMOIMHEHHOe paclipoCTpaHeHHe
CBETa.

OOCYXKICHHSI C TeJarorom,

Pa3znea 2. [lepBoHayaibHbIe CBeEeHUSI 0 CTPOEHUM BelecTBa (5 1)

Crtpoenue
BemecTBa (1 4)

CTpocHue BEIecTBa: aTOMbI M MOJICKYJIBI,
ux pasmepel. Onvimvl, O0okazviearoujue
OUCKPEMHOe CIMpOeHUe 8euecmad.
Jlabopamopuvie pabomut u onvimui®.
1. Ouenka pamameTpa aroMa METOIOM
pSaoB (c UCIIOJIb30BaHUEM

¢dotorpaduii).

HaGmtoneHne u uMHTEpIIpeTansi COBMECTHO C I€aroroM OIBITOB, CBHJIETENIbCTBYOLINX
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHM BEILIECTBA: OIBITHl C PACTBOPEHUEM PaA3IUUYHBIX
BEIIECTB B BOJIE.

OneHka mpy MOMOIIM TEXHOJOTHYECKOM KapThl pa3MEpOB aTOMOB U MOJIEKYT C
UCIOJIb30BaHuEM (poTorpaduii, MoydyeHHbIX Ha aTOMHOM CHJIOBOM MUKpockone (ACM).
Omnpenenenue nocie NpeaBapUTETLHOI0 00CYXKJIEHHUS ¢ E1aroroM pa3MepoB MajbIX TeJ.

JABuxenne u
B3aMMO/JeHCTBH
€ YaCTH L
BelecTna (2 4)

JlBmwxenue dactuil BemiecTBa. CBs3b

CKOpPOCTH JIBYDKEHUS YaCTHI c
TeMIepaTrypoi. bpoyHOBCKO€E NIBH>KEHHE,
mipdysusa.  Bzaumooeticmeue uacmuy
seujecmea: npumsdICeHue u
OMManKugaHue.

Hemoncmpayuu

1. Habmronenue OpOYHOBCKOTO

Habuntonenue n 00bsicHeHNE TIpY MTOMOIIM Nlearora OpOyHOBCKOTO JBUKEHUSI U SIBJICHUS
g dy3un.

[IpoBenenue u OOBSICHEHHE C ONMOPON Ha aJrOPUTM, MPEABAPUTENBHO PAa300paHHBIN C
TI€/1aroroM OIBITOB 110 HAOJIIOJJCHUIO TEIUIOBOIO PACIIMPEHHUS T'a30B.

[IpoBenenne u OOBSCHEHHE OMNBITOB C OMNOPOM Ha alropuTM, MPEIBAPUTEIHHO
pa3o0paHHBI C TMEJaroroM Mo OOHAPYKEHUIO CHJI MOJIEKYJSPHOTO TPHUTSHKEHHUS U
OTTaJKHBAHUA.

8 3z1ech 1 Jasee NPUBOAUTCS PaCIIMPEHHBIH TepeyeHb 1ab0paTOPHBIX PaboT U OMBITOB, U3 KOTOPOTO YUUTEIIb JENIaeT BHIOOP 110 CBOEMY YCMOTPEHHIO M ¢ YYETOM CITHCKA AKCIIEPUMEHTAIBHBIX 3aJaHHH,
npemtaraeMeIx B pamkax OI'D 1o ¢usuke.
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JIBUKCHHSL.

2. Habmonenue muddysun.

3. Habnwoenue A6NeHU,
O0OBACHAIOWUXCA NPUMSICEHUEM UTU
OMMANKUGAHUEM YACMUY BEU|eCTEd.

Jlabopamopnuvie pabomot u onvimal

1. Oyenkxa ouamempa amoma memooom
pA008 (c UCNONB308AHUEM
Gpomoepadghuii).

2. OnpIThl 1O HAOJIOJIEHUIO TEIJIOBOTO
pacIIupeHus ra3oB.

3. OnbIThl 110 OOHAPYKEHUIO AECUCTBUA
CHJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

ArperatHblie
COCTOSIHUS
BemnecTBa (2 4)

ArperatHple  COCTOSIHUSI ~ BEILECTBa!
cmpoeHue 2az08, HuoKocmetl U meépobix
(kpucmannuveckux) men. Bzaumocessw
MedHcoy C8OUCMEAMU 8eUeCme 8 PA3HbIX
az2pe2amubiX COCMOAHUAX U UX AMOMHO-
MONeKVIAPHIM cmpoeHueM.
Ocobennocmu azpecamHvlx COCMOSHULL
8000L.

Jemoncmpayuu

1. Habmonenue muddysun.

Onucanue noJ PYKOBOJACTBOM Iefarora (C HCIOJIb30BAaHUEM IPOCTBIX Mojieneit)
OCHOBHBIX Pa3JIM4YUN B CTPOSHHUH T'a30B, )KUKOCTEH U TBEPBIX TEIL.

HauanpHble npecTaBIeHns O MaJIOH CKUMAaEMOCTH JKUAKOCTEH U TBEPBIX TeJ, OOIbIION
C)KUMAEMOCTH T'a30B.

OObsicHeHHe Ha 0a30BOM YpPOBHE IO KOHTPOJIEM Iefarora O COXPaHEHHH (POPMBI
TBEPBIX TEJT U TEKYYECTH JKUIKOCTH.

HaGmtonenue 3a onelTaMu, J0Ka3bIBAIOIIMMH, YTO B TBEPJOM COCTOSTHUM BOJIbI YACTHIIBI
HaXO/ATCS B CPETHEM JTANIBIIE PYT OT Apyra (TNIOTHOCTH MEHBIIIE), YeM B JKUIKOM.
YcraHoBiieHHE ¢ OMOPOM Ha JAUJAKTHUYECKUM MaTepuan MpOCThIX B3aHMOCBSA3EH MEXIy
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN BOJIBI M CYIIECTBOBAaHHEM BOJHBIX OPTaHU3MOB
(MC — 6uomnorus, reorpagus).

Pazpnen 3. /IBuxxenne u B3aumoaeiicreue teua (21 u)

Mexanunueckoe
aBuxenue (3 4)

Mexanudeckoe ABUXKEHHE. PaBHOMEpHOE
U HepaBHOMEpHOe aBMkeHue. CKOpOCTb.
Cpeonsisi ckopocms npu HEepaeHOMEPHOM

osudcenuu. Pacu€T TyTM W BpEeMEHHU
JIBUKEHHUSL.
Jemoncmpayuu

HccnenoBanne paBHOMEPHOIO JIBHKEHUSI W ONPENCIICHHWE €ro IPU3HAKOB IIOCHE
MIPEIBAPUTENILHOTO 00CYXKAEHUS C MEAarorom.

Habntoienne HepaBHOMEPHOTO JBUKEHHUSI U OIIPeJIeIeHHE ero OTIIMYMI OT paBHOMEPHOTO
JIBYDKEHUS T1OCIIE TPEABAPUTEIBHOTO OOCYKICHHS C TIEJarOrOM.

Pemrenne THNOBBIX pacdy€THBIX 3a7a4 B 1—2 JEHCTBHS C ONOPOM Ha AITOPUTM,
MIPEBAPUTENILHO Pa300paHHBIN COBMECTHO C ME€JaroroM Ha onpezeeHue MyTH, CKOPOCTH
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1. HabGnroneuue MEXAHUYECKOI0
JIBHKEHUSA TeNa.
2. N3mepenue CKOPOCTH

PSIMOJIMHEHHOTO ABM)KEHUS.
Jlabopamopuwie pabomol u onvimul

1. Onpenenenue CKOPOCTH
PaBHOMEPHOTO JABMXKEHUS (IIapuKa B
KUAKOCTU, MOJETH JIIEKTPUYECKOIrO
aBTOMOOWJISL | T. T1.).

2. OmpeneneHne  CpedHE  CKOPOCTH
CKOJIbXKEHUsI OpycKa WU IIapuKa 1o
HAKJIOHHOMH IJIOCKOCTH.

U BPEMEHHU PaBHOMEPHOI'O IBUKCHMUSL.
AHanu3 npu IOMOIIM neaarora rpauKkoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.

Nuepuus,
mMacca,
IJIOTHOCTh
(49)

SIBneHne WHEPUUH. 3aKoH UHepyuu.

Bszaumooeiicmeue men kak npuyuna

U3BMEHeHUsL CKOPOCMU OBUICEHUs. Mmell.

Macca xax mepa unepmuocmu mend.

[TnotHocth BemiectBa. Césa3b niomHocmu

C KOMUYecmeom MOJEeKYl 6 eOuHuye

00véma sewecmaa.

Hemoncmpayuu

1. HabnroneHue sIBICHUS UHEPIIHH.

2. HaOmonenne W3MEHEHHUS CKOPOCTH
TP B3aUMOJICHCTBUU TETI.

3. CpaBHeHHE MacC 10 B3aUMOJICHCTBHUIO
TeN.

OOpsicHeHHE MPH MOMOIIY TEXHOJOTMYECKOM KapThl M Ielarora M MpOrHO3MpPOBAHUE
SIBJICHHIA, 00YCIIOBJICHHBIX MHEPIMEH, HAPUMEP: YTO MPOUCXOIUT IPH TOPMOKECHUN WA
PE3KOM MaHEBpe aBTOMOOMIIS, TOYEMY HEBO3MOKHO MITHOBEHHO IIPEKPATUTh JIBUKECHUE Ha
BEJIOCUIIE/IE WJIM CAMOKATE U T. 1.

HabGmonenne u  6a30BbI  aHAlUM3  ONBITOB  TOJ ~ PYKOBOACTBOM  I€/arora,
JEMOHCTPHUPYIOLIUX U3MEHEHUE CKOPOCTH JBHKEHUS TEJIA B PE3YyJIbTaTe ICHCTBHS HA HETO
JIPYTHX Tell.

Pemenne TunoBbIX pacuy€THBIX 3aad B |—2 fAelcTBHUS C ONOPOH Ha aJIroOpuTM,
IIpeIBApUTENILHO Pa300paHHbII COBMECTHO C IIEJaroroM Ha oIpeielIeHue Macchl Tea, ero
00BbEMa U MIOTHOCTH.

HabGmtonenne u  0a30BBI  aHalUM3  ONBITOB  TOJ  PYKOBOACTBOM  I€/arora,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh HM3MEHEHHsI CKOPOCTH Tela OT €ro MaccCel IIpHU
B3aUMOJIEHCTBUH Tell. MI3MepeHre Macchl Telna pa3InyHbIMU CIOCO0aMH.

OmnpeneneHre COBMECTHO € MEAAroroM IUIOTHOCTH Tella B pE3ysbTaTe M3MEpPEHUs ero
Macchl 1 00bEMa.
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Cuaa. Buapl

Cuna Kak XapaKkTepUCTUKa

HSy‘ICHI/Ie COBMECTHO C 1I€aaroromMm BSaHMOHeﬁCTBHﬂ KaK IIPpUYUHBI UK3BMCHCHHS CKOPOCTHU

cui (14 4) B3auMoJieiicTBus Ten. Cuia ynpyrocTd M | Teja WM ero aedopMaIuu.
3akoH 'yka. M3mepenue cunvl c nomowwro | Onucanue Ha Ha4aJlbHOM YPOBHE PEajbHbIX CUTYaIMil B3aMMOACWUCTBUS TEJ C MOMOIIBIO
OuHamomempa. SIBIEHHE TATOTEHUS W | MOJIEINEH, B KOTOPBIX BBOJUTCS IMOHATHE U U300PaKECHNE CUIIBI.
cuia Tspkectu. Cuna msasicecmu Ha Opyeux | VI3ydeHue moja pyKoBOACTBOM I€arora CUjbl ypyrocTH, 3aBUCUMOCTH CHJIBI YIIPYTOCTH
nianemax (MC). Bec mena. | OT yIUIMHEHUS] PE3UHOBOTO LIHYPA WK IPYKUHBI (C MOCTPOSHUEM TpaduKa).
Hegecomocmp. Cnoxenue cu, | AHalu3 ¢ Onopoil Ha TUAAKTUYECKUI MaTepual 1Moj KOHTPOJIEM IeJjarora npakTH4ecKux
HaNpaBICHHBIX 10 OJHOW NPAMOM. | CUTyalui, B KOTOPBIX MPOSBISETCA JEHCTBHE CUJIBI YHNPYrocTd (Ympyroctb Msua,
PaBnogeiictByromas cun. Cuna mpeHus. | KPOCCOBOK, BETOK JiepeBa U JIp.).
Tpenue ckonvoiceHus u mpenue NOKOs. | AHAIU3 ¢ ONOPOM HAa TUAAKTUYECKMM MaTepuall IoJ KOHTPOJEM Iefarora CUTyaluw,
Tpenue 6 npupode u mexuuxe (MC). CBSA3aHHBIX C SIBJICHUEM TATOTCHUSI.
Jlemoncmpayuu? [Tonumanue ¢ oropoii Ha CXeMbI TIPH TOMOIIH TIearora OpOUTaIBHOTO IBHKECHUS TUIAHET C
1. CnoxeHue cuil, HaIpaBJIICHHBIX IO | UCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3akoHa uHepuuu (MC — acTpoHOMUS).
OJIHOM MPSAMOH. W3mepenue Beca Tena ¢ nomouplo jauHaMmomerpa. OOocHOBaHME 3TOro crocoda
Jlabopamopnusie pabomsl u onvimul. M3MEPEHUs T0CiIe NOBTOPEHHS C TIE1aroroM.
1. Omnpenenenue mmioTHocTH TBEPAOrO | HabmioneHnue siBieHUs HEBECOMOCTH.
Tena. HabGmronenne 3a 9SKCIEPUMEHTANBHBIM  TOJMYyYEHHEM IMpaBWJIa  CIOXKEHHS  CHII,
2. OnbITHI, JIEMOHCTPHUPYIOIIUE | HANPABJICHHBIX BIOJb OAHOM mpsiMmol. OmpeneneHne mpy MOMOIIY MeAarora BeIMYuHbI
3aBUCUMOCTh pacTsKeHUsl | paBHOAEHCTBYIOLIEH CHIl.
(medopmaryn) MPY>KAHBI ot | 3y4eHue moja pyKoBOACTBOM I€Aarora CHIIbI TPEHUS CKOJIBKEHHSI U CHITBI TPEHUS TIOKOSI.
MIPUIIOKEHHOM CHIIBI. HccnenoBanue ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHUS OT Beca
3. OnbITHI, JIEMOHCTPHUPYIOIIUE | TEJIa M CBOMCTB TPYIIUXCS MTOBEPXHOCTEH.
3aBUCUMOCTh CHJIBI TpeHus | ba3oBblif aHanu3 ¢ omopoil Ha AMJAKTHYECKUI MaTepuan MOJ KOHTpPOJIEM Iejarora
CKOJILKEHUS OT Beca TeJla M XapakTepa | MPaKTUYECKUX CUTYAIUi, B KOTOPBIX IPOSIBIISIETCS ACWCTBUE CHITBI TPEHHUS, HCTIOIB3YIOTCS
COIPUKACAIOLINXCS TTOBEPXHOCTEH. Croco0bl €€ YMEHbIICHHs WM YBEIUYEHUs (KaTaHUE Ha JIbDKAX, KOHbKaX, TOPMOXKEHUE
aBTOMOOWIISL, NCTIOIH30BAHUE MO IIIAITHUKOB, TJIABAHUE BOJAHBIX KUBOTHBIX 1 11p.) (MC —
OHOIOTHS).
Pemrenne THNOBBIX pacdy€THBIX 3a7a4 B 1—2 JEHCTBHS C ONOPOM Ha AITOPUTM,
MIPEIBAPUTENILHO pa300paHHbIM COBMECTHO C MEJAroroM ¢ MCIob30BaHHEM (popMyn 1ist
pacu€ra CHIIBI TSHKECTH, CHUIIBI YIPYTOCTH, CHITBI TPEHHSL.
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTeH U ra3oB (21 4)
JlaBJjieHnue. Hasnenue. Cnocobvl ymenvbuieHus u AHanu3 1 00bsICHEHHE C OMOPOIl Ha AMJAKTUUECKUI MaTepHuall 1ol KOHTPOJIEM Iefarora
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Ilepenaua
JAaBJICHUSI
TBEPABIMH
TeJIaMHU,
JKMIKOCTAMM U
razamu (3 v)

yeenudenus 0asnenus. Jlasnenue 2asa.
3asucumocmo oasnenus 2aza om 06véma,
memnepamypul. Ilepedaua oaenenus
MEEPOLIMU MENAMU, HCUOKOCTAMU U
eazamu. 3axon Ilackans.
ITnesmamuyueckue mawiunol.

Jemoncmpayuu?

1. 3aBHCHMOCTh J[aBJeHHS Ta3a OT
TEMIIEPATYPBIL.

2. Tlepenaua naBIeHUS KUIKOCTHIO H
ra30M.

OIIBITOB U ITPAKTUYECKUX CUTYaLUi, B KOTOPBIX MIPOSBIIAETCS CUJIA JABJICHUS.
OO0ocHoBaHME C OMOPOI Ha TEXHOJOTMYECKYIO KAapTy NP MOMOILM IeAarora crnoco0oB
YMEHBLICHUS U YBEIIMYCHMS TABJICHMUS.

W3yyeHue mnoj pyKOBOJACTBOM II€[arora 3aBUCHUMOCTH JaBJIEHHMsA ra3a OT 00béMa U
TEMIIEPATYPBHI.

N3yuenune mnoa pykoBOJCTBOM I€arora OCOOCHHOCTEH Iepeaayu JaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMH M ra3zamu. OOOCHOBaHUE pE3yJIbTaTOB ONBITOB OCOOCHHOCTSMHU
CTPOEHUS BEIEeCTBA B TBEPAOM, KUAKOM M Ia3000pa3HOM COCTOSHUSX IMPEIOKEHHBIMU
(bopMyITHPOBKAMH.

HabmtoaeHue 3a skcriepMMeHTaIbHBIM J1I0Ka3aTeNIbCTBOM 3aKkoHa [lackais.

Pemenune TUMOBBIX pPAacy€THBIX 3aady B |—2 JeHCTBUS C ONOpPOM Ha aIroOpuUTM,
IIPEIBAPUTEIILHO PAa300paHHbIl COBMECTHO C IEJaroromM Ha pacyér JaBieHUs TBEPAOIO
Tena.

JlaBaenue
JKUAKOCTH (5 1)

3aBUCUMOCTh JIaBJICHUS KUJIKOCTH OT
riyouHsl. [ uopocmamuveckuii napadoxc.

HccnenoBanne ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy IO/ PYKOBOJACTBOM Iiefarora
3aBUCUMOCTH JIaBJICHUS KUKOCTH OT IIyOHUHBI OTPY>KEHUS U IIOTHOCTH XKHUJIKOCTH.

Coobwarowuecs cocyowl. | HabmoneHue v HayaJlbHOE IOHUMaHUE THAPOCTaTUYECKOro MapajoKca Ha OCHOBE 3aKOHA
Tuopasnuueckue mexanuzmol. ITackans.
Jemoncmpayuu? N3ydyeHne coBMECTHO C Me1aroroM COOOIIAIOIINXCS COCYIOB.
1. Coobuatomuecs: cocyapl. Pemenne TUNOBBIX pacu€THBIX 3afay B |—2 JneiicTBUA C OMOpOH Ha alropuTM,
2. I'mpopaBnmueckuii mpecc. MIpe/IBAPUTENILHO pa300paHHbIM COBMECTHO C ME1aroroM Ha pacy€T JaBiICHUS KUIKOCTH.
Habmtonenue 3a 00bsCHEHNEM IPUHIMIA ASHCTBUS THAPABINYECKOTO Mpecca.
AHanu3 u 00bsCHEHUE ¢ ONOPON Ha TUAAKTHYECKUN MaTepuall oj KOHTPOJIEM Ieaarora
MPAKTUYECKUX CUTYAIU, JEMOHCTPUPYIOLIMX MPOSBICHNUE 1aBJICHUS KUIKOCTH U 3aKOHA
[Tackans, HampuMep MpOILIECCOB B OpraHM3Me IpH INIyOOKOBOAHOM HbIpgHun (MC —
OHOJIOTHS).
AtmochepHoe | Atmochepa 3ewmsin u  atMocdepHoe | HaGmoneHue 3a s3KCriepUMEHTaIbHBIM 00HApYKEHUEM aTMOC(HEPHOTO JaBJICHUS.
naBjaenue (6 1) | naBnenue. Ilpuuumer cywecmeoganus | AHan3 U 00BSICHEHHE C OMOPOM Ha AMIAKTUYECKUN MaTepHal Mol KOHTPOJEeM Ienarora
6030ywHou  ooonouku 3emau. Onvim | OMBITOB U MPAKTUUECKUX CUTYAIUH, CBI3aHHBIX C IEHCTBHEM aTMOC(HEPHOTO JaBICHUS.

Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3asucumocmes ammocgheprnoco
0aseHusi 0m 8blCOMbl HAO YPOBHEM MOPAL.

HaGmtonenne 3a oOBsICHEHHMEM CYIIECTBOBaHMsA aTrMoc(epbl Ha 3eMile U HEKOTOPBIX
IUTaHeTax Wi e€ OoTcyrcTBUs Ha Apyrux MmiaHerax u Jlywe (MC — reorpadus,
aCTPOHOMHUS).
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IIpubopul 015 usmeperus ammocheprHoco
0asneHusl.
HMemoncmpayuu?
1. TIlposBieHue nerlcTBHUSL
aTMOoc(epHOTOo JaBICHHUS.

bazoBoe moHMMaHWE TPUYMH M3MEHEHHUS IUIOTHOCTH atMoc(epbl C  BBICOTOU
1 3aBUCUMOCTH aTMOC(HEPHOTr0 JaBJIEHUS OT BBICOTHI.

Pemenune TunoBbIX pacu€THBIX 3afady B 1—2 pelcTBHUA C ONOpPOMl Ha allrOpUTM,
IIPEJBAPUTENILHO Pa300paHHbI COBMECTHO C II€AAaroroM Ha pacyér arMoc(epHOro
JaBJICHHUS.

N3ydenue moa pykoBOACTBOM IeAarora ycTporucTa bapomMeTpa-aHepouaa.

HeiictBue
HKUAKOCTH U
rasa Ha
NOrpPyKEHHOE B
HUX TeJ0 (7 9)

Jleticmeue  oicuoxkocmu u  2aza  Ha
nocpyscénHoe 8 HUX mejo.
BrrTankuBatomias  (apXxumenoBa) CHIia.
3axon  Apxumeoa. Ilnasanue  men.
Bozoyxonnasanue.
Hemoncmpayuu?

1. 3aBUCHUMOCTH BBITAJKUBAIOLICH CHIIBI
0T 00BbEMa MOrpyKEHHON YaCTH Tea U
IJIOTHOCTH KUJKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOIIEH
BECY BBITECHEHHON KHJIKOCTH.

3. YcroBue riaBaHus Tel: TJIaBaHUE UITH
MOTPYXEHUE Tell B 3aBUCUMOCTH OT
COOTHOILUEHUS IUIOTHOCTEW Tena U
KUKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. UccnenoBanue 3aBUCHMOCTH Beca Tela
B BOJie OT 00BEMa MOTpyXKEHHOU B
KUJKOCTh YacTH TeJa.

2. OnpeneneHnre BBHITAIKUBAIOIICH CHIIBI,
JICUCTBYIOLIEA HA TEJNO0, MOTPYKEHHOE
B KHUJKOCTb.

3. Tlpomepka HE3aBHCHUMOCTH
BBITAJIKUBAIOLIEH CUJIBL, JEHCTBYIOLLIEH
Ha TeJIO B KUAKOCTH, OT Macchl Tela.

4. OnbITHI, JEMOHCTPUPYIOINE
3aBHCHUMOCTh BBITAJKUBAIOIIEH CHIIBI,

CHIJIBI

Habntonenne 3a SKCHEpUMEHTAIBHBIM OOHAPYKEHHEM ACUCTBHUS >KUIKOCTH W Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.

OnpeneneHre ¢ OHNOPOM Ha TEXHOJIOTMYECKYIO KapTy BBITAIKUBAIOLIEH CHJIBL,
JeicTBYIOIIEH Ha TeI0, TOrPYKEHHOE B )KUIKOCTb.

HaGimtonenue 3a mpoBeneHHMEM U OOCYKJIEHHE COBMECTHO C IIE€JAaroroM OIBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIOLICH Ha TeIo
B )KHJIKOCTHU, OT 00bEMa OTPYKEHHOH B )KUAKOCTh YaCTH TeJIa M OT IUIOTHOCTH >KUKOCTH.
HccnenoBanue moj pykoBOJCTBOM I€arora 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
MOTPYXEHHON B AKHUAKOCTh YaCTHU TeEJa.

Pemenne TUMOBBIX pacu€THBIX 3afady B 1—2 [AeWCTBUA C OMOpPOl Ha alrOpUTM,
[IPEIBAPUTENIBHO Ppa300paHHBbI COBMECTHO C I€aroroM Ha I[pPUMEHEHHE 3aKOHa
Apxumena 1 ycIOBHS TUIaBaHUS Te.

KoHcTpynpoBanue npu moMOIIM Iefarora apeoMeTpa WM KOHCTPYHUpPOBAaHUE JIOAKU U
OlIpezieNIeHUE €€ rpy30M0AbEMHOCTH.
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JEUCTBYIOLLEH HA TEJO B )KUAKOCTH, OT
00béMa TOTpPY)KEHHOH B IKHIKOCTh
YacTH Te€Ja U OT IJIOTHOCTH KUIKOCTH.
5. KonctpyupoBanue apeomerpa WiIH
KOHCTPYHUPOBAHUE JIOAKH u
OIpeieNIeHUE €€ TPY30I0IbEMHOCTH.

Pa3zgen S. Padora u momHocts. JHeprus (12 4)

Paoora
M MOLIHOCTH

B

Mexanunueckas pabota. MomHoOCTb

HaGmronenne 3a SKCHEPUMEHTAJIBHBIM OIPEJEICHUEM MEXaHWYECKOW pabOoThl CHIIBI
TSDKECTH TPU NAJCHUM Tejla U CUJIbl TPEHMs IPU PAaBHOMEPHOM IIEPEMELICHUM Tejla I10
TOPU30HTAILHON IIOBEPXHOCTH.

HaGmtonenue 3a nemMoHcTpanueil pacuéra MOIIHOCTH, Pa3BUBAEMOM IpU MOABEME IO
JIECTHHULIE.

Pemenne TUNOBBIX pacy€THBIX 3afad B |—2 [EHCTBHA C ONOPOM Ha allrOpUTM,
IIPEABAPUTEIILHO Pa300paHHBIN COBMECTHO C IIEIar0rOM Ha Pacd4€T MEXaHUIEeCKOH paboThI
U MOILIHOCTH.

IIpocrole
MeXaHHM3Mbl
(5w

pblyar, OJIOK,

HAKJIOHHAS MJIOCKOCTb. Ilpasuno

pasnogecusi  pwiuaea. Ilpumenenue

npasuia pasHosecus pwvluaza K OJ0K).

«3onomoe npasunoy mexanuku. KI1J]

MIPOCTHIX MEXaHHU3MOB. [Ipocteie

MEXaHHU3MBI B OBITY U TEXHHKE.

Jemoncmpayuu

1. ITpuMepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomut u onvimul

1. Onpenenenue pabOTHI CHIBI TPEHHUS
MpU PaBHOMEPHOM JBHKCHHH TeNa IO
TOPU30HTAILHOMN TOBEPXHOCTH.

2. MHccnenoBanue ycioBUll paBHOBECHs
phIyara.

3. Usmepenue

HpOCTHC MCXAaHU3MBI:

KII1JT HaKJIOHHOM

HavyanbHOoe moHMMaHuE BBIUTPHIILIA B CUJIE MPOCTHIX MEXAaHM3MOB Ha MpPUMEpE phluara,
MOABHKHOTO Y HEMOABMKHOI'O OJI0OKOB, HAKJIOHHOMN IIOCKOCTH.

HccnenoBanue COBMECTHO € MEArOrOM YCJIOBUSI pABHOBECHUS phluara.

OO6napykeHue TOJ PYKOBOJICTBOM Ielarora ¢ ONOpOM Ha AMIAKTUYECKUN MaTepuat
CBOMCTB TIPOCTHIX MEXaHU3MOB B PA3JUYHBIX HHCTPYMEHTaX M MPHUCIOCOOJICHUSX,
WCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TaKXkKe B KUBbIX opranumMax (MC — OGuomnorus).
HaGntonenne 3a SKCIEpUMEHTAJIbHBIM JIOKA3aTEIbCTBOM pPABEHCTBA paboT MpH
MIPUMEHEHUHU MPOCTHIX MEXAHU3MOB.

Omnpenenenue noj pykoBoacTBoM neaarora KII/I HakmoHHOMN MIIOCKOCTH.

Pemienne TUMOBBIX pacdy€THBIX 3a7ady B 1—2 JeHCTBUS C ONOPOM Ha alrOPUTM,
MpeIBAPUTENIbHO Pa300paHHbIi COBMECTHO C MEJaroroM Ha MpUMEHEHHE MpaBuia
paBHOBecHs peluara u Ha pacuét KILJI.
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[IOCKOCTH
JIEMOHCTpAITHS ).

(ameKTpoHHAas

Mexanuueckasi
Heprus (4 4)

Mexanunueckas sHeprus. Kunemuueckas u

nomenyuanvhas sHepaus. llpespawenue

00H020 BUOA MEXAHUYECKOU JSHepeuu 6

Opyeoul. 3aKOH COXPAaHEHUS DSHEPTUU B

MEXaHHKeE.

JlaGopaTopHble paGoThI U ONBITHI.

1. H3yuenue 3aKOHA COXpaHEeHHUS
MEXaHHYECKOUN SHEPTUH (AICKTPOHHAS
JIEMOHCTpALTHS ).

HaGntoneHne 3a 3KCHEpUMEHTAIbHBIM ONPEACICHUEM HW3MEHEHHUsS KUHETUYECKOH M
MIOTEHIMAJIbHOM SHEPIUH TeJIa IIPU €TI0 CKAaTBIBAHUU 110 HAKIIOHHOW INIOCKOCTH.
DopMyIMpOBaHUE COBMECTHO C IIEaroroM Ha OCHOBE MCCIIEN0BAHUS 3aKOHA COXPAHECHHUS
MEXaHUYECKON IHEPTUN.

IIpencraBineHue mpu MOMOIIM IIE€JArora rpaHMl] IMPUMEHUMOCTH 3aKOHA COXPAaHEHHUs
SHEPTHUH.

Pemenne TuUNOBBIX pacy€THBIX 3afad B |—2 [EHCTBHA C ONOPOM Ha allrOpUTM,
IIPEJBAPUTEIILHO PAa300paHHBIA COBMECTHO C IIE€JaroroM C MCIOJb30BaHUEM 3aKOHA
COXPAaHEHHUsI SHEPTUU.

PesepBHoe Bpems (3 )

8 KVIACC (68 4)

TemaTnueckui
0JIOK, TeMBbI

OcHoBHOE cogepkaHue

OcHoBHBIC BHIBI 1eSITEIbHOCTH YYAIIUXCH (HA YPOBHE Y4eOHBIX NelCTBHI)

Pa3nen 6. TenuioBble siBjienus (28 u)

Crtpoenue u
CBOMCTBA
BemiecTBa (7 1)

OcHogHble  NONOJHCEHUS  MONEKYIAPHO-
KUHEMU4ecKou meopuu Ccmpoenust
sewecmsa. Macca u pasmepvl amomos u
monexkyn. Onvimvl, noomeepacoaouue
OCHOBHbIE ~ NOJONCEHUS]  MOJIEKYIAPHO-
KUHEeMUYecKou meopuu.

Mopenu TBEPAOTO, JKUJIKOT'O "
ra3000pa3HOro  COCTOSHHUH  BEIIECTBa.
Kpucmannuueckue u amopgusie mena.
ObwsicHenue ceolicme 2a308, HCUuoOKocmeu

HaGmtoneHue u MHTEpIIpeTanysi COBMECTHO C I€aroroM OIBITOB, CBU/IETEIbCTBYIONINX
00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BEIIECTBA: OIBITHl C PACTBOPEHHEM pa3IUYHBIX
BEILECTB B BOJE.

Pemrenne THNOBBIX pacdy€THBIX 3a7ad B 1—2 JEHCTBHS C ONOPOM Ha AITOPUTM,
MpeIBApUTENILHO Pa300paHHBIM COBMECTHO C TEIAaroromM IO OIEHMBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

[IpencraBnenue mpu MOMOIIH MeJarora OpOyHOBCKOIO JBMXKEHUS, BICHUS TUPPY3un 1
pazInuuil MeXJy HHMHM Ha OCHOBE IIOJIOKEHHHU MOJEKYISPHO-KUHETUYECKON TEOpHUH
CTPOEHHS BEIIECTBA.

OObscHeHre pH MOMOIIY TIelarora ¢ ONopoi Ha TUAAKTUYECKUI MaTepuall OCHOBHBIX
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U MeEPOLIX mell HA OCHOBE NOJIONHCEHUI

MOﬂeKyﬂflpHO'KuHemM’leCKOﬁ

meopuu.

CMauMBaHWE U KANULIAPHbIE SETIEHUS.
Tennosoe pacuiupenue u coicamue.
Jemoncmpayuu?®

1.

2.

Habmonenue OpPOYHOBCKOTO
JIBYKEHUS.

Hab6mronenue nuddy3un.
HaOimronenue siBieHWil CMayMBaHUA U
KaIMAJUISIPHBIX SBJICHHA.

HabnroneHue TemioBOro pacuidpeHus
TEJL.

N3meHenne fmaBiieHWsT rasza  IIpH
W3MEHEHUU 00BbEMA U HArPEBAHUU WIIH

OXJIAXKACHHH.

Jlabopamopuvie pabomsl u onvimol.

1.

6. Ilposepxa

. OnBITEHL,

OneITEl 10 OOHAPYXKEHUIO JAEUCTBUA
CHJI MOJICKYJISIPHOTO MPUTSKEHUST (UITH
AIIEKTPOHHAS IEMOHCTPAITHS).

. OneITEI IO BbIpalllUBaHHUIO KPUCTAJLJIIOB

HOB&pGHHOI’I COJIK UJIK Caxapa.

. OnpITel MO HAOJIIOAECHUIO TEIUIOBOTO

paciipeHusd T1a30B, JKUIKOCTEH H

TBEPABIX TEIN.

. OnpeﬂeneHHe AaBJICHUSA BO3yXa B

OaJUTOHE IIMpHUIIA.

JEMOHCTPHPYIOIINE
3aBHCHMOCTb JIABJICHHS BO3JIyXa OT €T0
00BEMa u HarpeBaHus WU
OXJIAKICHMUSI.

2unome3sbl JAUHEUHOU
3a8UCUMOCMU ONUHbL cmonouka
HCUOKOCIIU 8 MEPMOMEMPUYECKOT
mpybKe om memnepamypbl.

pa3IM4uil B CTPOCHHUH Ta30B, JKUAKOCTEN M TBEPABIX TEJ C UCIOIb30BAHUEM IOJOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHUS BEIIECTBA.

[IpoBenenne moa PyKOBOJCTBOM IM€Aarora OMNBITOB IO BbIPAIIMBAHUIO KPHUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.

[IpoBeaeHnEe COBMECTHO C MEIaroroM U 00bSICHEHUE U3 MPE/IJI0KEHHOT0 IIEPEYHS BBIBOJIOB
ONBITOB, IEMOHCTPUPYIOLIMX KAWUISIPHBIC SIBJICHUS U SIBJICHUE CMAaYMBAHUS.
OOBsicHEHHE ¢ OMOPOM HAa TEXHOJOTHYECKYIO KapTy IOJ] PYKOBOJICTBOM II€Iarora poJiu
KanWUIAPHBIX SIBICHUH JIJIS OCTYIUIEHUS BOJbI B opranu3m pactenuit (MC — O6uosorus).
HaGmronenue onpITOB MO HAOIOACHHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, JKUIKOCTEH M
TBEPIBIX TEI.

OObsicHeHHE C OMOpPOM Ha TEXHOJIOTMYECKYID KapTy MOJ PYKOBOJCTBOM IeAarora
coxpaHeHUs 00BbEMa TBEPABIX TEJ, TEKY4YECTH >KHAKOCTH (B TOM YHCIE, Pa3HUIBI B
TEKy4eCTH JJIsl Pa3HBIX KUJKOCTEH), JaBlIeHUs Ta3a.

HaGmronenue 3a mpoBefieHHEM OMBITOB, JAEMOHCTPUPYIOIIMX 3aBUCHMOCTH JaBJICHUS
BO3/lyXa OT ero o0b&Ma M HArpeBaHUs WM OXJIAXACHUS, U UX OOBSCHEHHE HA OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHUS.

AHanu3 mpu MOMOIIHM TeJlarora ¢ OMopod Ha JUAAKTUYECKUHA Marepuall MPaKTHYECKUX
CUTYallHl, CBA3aHHBIX CO CBOMCTBAMU I'a30B, JKUIAKOCTEN U TBEPABIX TEI.

42




TenJyioBbIe
npouecchbl
(21 v)

Temneparypa. Césa3b memnepamypul co

CcKoOpocmuio mennioeozo osudicerus
yacmuy.

Buyrtpennss SHEPrusl. Cnocobui
U3MeHeHUs B6HYMpeHHelU oHepauu.
menjionepeoaia u cogepuieHue padomeol.
Buowi menjionepeoayu:
menjionpo8ooHOCHIb, KOHBeKYUsl,
usnyyeHue.

KommuectBo TCIUIOTHI. Y nenpHas
TEIUIOEMKOCTh BellecTBa. lenioobmen u
menniogoe  pagHosecue. Ypasnenue
mennogo2o banawnca.

Inasnenue u omeepoesaHue

Kpucmaiiuieckux eewecms. Y neiabHas
TerioTa miuasienus. [lapoobpasosanue u

KOHOeHCcayusl. Hcnapenue (MC).
Kunienne. VY nenbHas TEIUIOTa
napooOpazoBaHMUsL. 3asucumocmuo
memnepamypbl KUNeHUs. om

ammocgeprozo oOasnenus. Brascnocmo
6030yxa.
DHeprus TOIJIMBA. YJelbHas TemIoTa
CTOpaHMUSL.

Ipunyunoi pabomol menuioevix
osueamerneil. K1l Mennoe020
osucamensa. Tennosvie Osucamenu u

sawuma oxkpyacaroweu cpeovt (MC).
3axkon  coxpamenus u  npeepaujenus
anepeuu 6 mennosvix npoyeccax (MC).
Jemoncmpayuu?
1. IlpaBuia U3MEPEHUST TEMIIEPATYPHI.

2. Buppl Teruionepenayu.

3. OxnaxaeHue  TpU  COBEPIICHHUH

OO0ocHOBaHME 1O MOATOTOBIEHHOMY AalIrOPUTMY COBMECTHO C II€AAaroroM IpaBHII
u3Mepenus temneparypbl. CpaBHEHHME pa3IMYHBIX CIHOCOOOB H3MEpPEHHsS M IIKal
TEMIIEPATyPHI.

HaGntonenne 3a mpoBEACHHWEM OIBITOB, JEMOHCTPUPYIOUINX H3MEHEHHE BHYTPEHHEH
SHEpI'uH Tela B pe3ysbTare Tersionepeaadyd U padboThl BHEIIHUX CHIL.

HaGmtogenne 3a TpoOBENEHHEM OMNBITOB, OOCYXIEHHE NPAKTUYECKUX CHUTYaIHid,
JEMOHCTPUPYIOIIKX Pa3IM4HbIE BUbI TEIUIONEPEJa4H: TEIUIONPOBOAHOCTh, KOHBEKIIMIO,
U3JIy4yeHUeE.

HccnenoBanue ¢ Omopold Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOJACTBOM II€[arora
SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUH XOJIOTHON M TOPSTYEi BOJIBI.

HabntoneHue ycTaHOBIIEHUS TEIJIOBOTO PaBHOBECHS MEXy Fopsiueil U X0JI0AHOH BOAOH.
Onpenenenue Mpu MOMOIIM I€Jarora KOJM4ecTBa TEIUIOTHI, MOJYYEHHOI'O BOAOH IpH
TEIMI00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.

Omnpenenenue no Tadiuie yaenbHON TEIIOEMKOCTH BELIECTBA.

Pemenne TUNOBBIX pacy€THBIX 3afad B |—2 [elCTBHA C ONOPOM Ha allrOPUTM,
MIPEIBAPUTENIBHO pPa300paHHBIl COBMECTHO C IEAAroroM, CBA3aHHBIX C BBIUYMCICHHEM
KOJINYECTBA TEIJIOThI U TEIUIOEMKOCTH MPH TEIIOOOMEHE.

AHanu3 npu NOMOIIM IeAarora CUTyalud MNpakTUYECKOTO MCIIOIb30BaHMS TEIIOBBIX
CBOMCTB BEIIECTB U MaTepUAJIOB, HAIPUMED, B LIEJISAX SHEProcOepeKEeHUs : TEIION30IIAIIMS,
sHEeprocOeperaronife Kpblin, TePMOaKKyMYJIATOPbI U T. 1.

Habmtonenue siBieHui ncnapeHust 1 KOHASHCALUH.

Habutoienue 3a ucciiejoBaHueM Mpolecca UCTIapeHus pa3InYHbIX KUAKOCTEH.
OOBsicHEHHE TI0 aITOPUTMY COBMECTHO C ME€aroroM sIBJICHUH MCMApEeHUsl U KOHIEH Callun
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yUEHUS.

Habmtonenue u o0bsiCHEHUE MpoLiecca KUMIEHHs!, B TOM YHCIIe 3aBUCUMOCTH TEMIIEPATyphl
KHUIIEHUS OT JIaBJICHUSI.

Onpenenenue no Tabauile OTHOCUTENBHOMN BIaKHOCTH BO3-1yXa.

Habnronienue nporecca miaBieHns KpUCTAIIIMYECKOTO BEIIECTBA, HAaIpUMeEp, JIbJa.
CpaBHeHue€ 110 IIaHy NPY OMOMIY Me1arora MpoLeCCOB IUIABJIEHUS KPUCTAIUIMYECKUX TEI
U pa3MsATYeHus Mpy HarpeBaHUM aMOP(HBIX TEJI.

Omnpenenenue no TabnuIe yAeIbHON TEMIOTHI TUIABICHUS JIbJA.

OObsicHeHHE MO CcXeMe TMocie OOCYXIEHUS C TeAaroroM sIBJICHUN IUIaBIEHUS |
KPUCTAJIJIN3aLMU HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHSL.

Pemrenne THNOBBIX pacdy€THBIX 3a7a4 B 1—2 JEHCTBHS C ONOPOM Ha AITOPUTM,
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paboTHI.

4. HarpeBanue  1pu COBEPILCHUH
paboThl BHEIITHUMHU CUJIAMH.

5. CpaBHeHue TEII0EMKOCTEN
pa3IMYHBIX BEIIECTB.

6. HabGmronenne KumeHwus.

7. HaOmronenue [IOCTOSIHCTBA
TEMIEPATYPHI MPH TUTABIICHUH.

8. Mozenu TeIUIOBBIX IBUTATENEH.

Jlabopamopuvie pabomsl u onvimol.

1. Ilposepxa  ecunomesvl  auHeliHOU
3aeucumocmu  OAUHbLL  CMOJIOUKA
HCUOKOCIIU 8 MEPMOMEMPULECKOU
mpybKe om memnepamypbl.

2.HaOmronenue A3MEHEHHUS
BHYTPEHHEH  DJHEpruM Tena B
pe3yNbTaTe TEIIonepeaadu U padoThl
BHEITHUX CHIL.

3. UccnenoBanue SIBIICHUS
TeriooOMeHa NpU  CMEIIMBAHUU
XOJIOTHOW U TOpSiYEN BOJBI.

4. Onpeoenenue Koauuecmsa meniomel,
NONY4EeHHO20 60001 npu
mennooobmeHe c Hazpemuim
Memaniuyeckum YuiuHOpoM.

. UccrenoBanme mporiecca UCIapeHusl.

6. Onpenenenue OTHOCHUTENHHOM
BJIQXKHOCTH BO3JIyXa.

7. Onpeoenenue
Meniomel NiaeiIeHUs 1bod.

[Sa}

VOenbHOU

IIPEJBAPUTENILHO PA300paHHBII COBMECTHO C IEAAroroM, CBA3AHHBIX C BBIYMCICHHEM
KOJIMYECTBA TEILIOTHI B IIPOLIECCAX TEIUIONEpeaayy IIPU IUIABICHUM U KPUCTaJUIM3aLUU,
HCIIAaPEHHUH U KOHJICHCALUY.

AHanu3 npu NOMOIIM IIefarora ¢ ONOpPOH Ha IUAAKTUYECKMM MaTepuan CUTyaluu
IIPAKTUYECKOrO0 IPUMEHEHHUs SBJICHUN IUIABICHUS M KPUCTAUIM3ALAW, HaIpUMED,
IIOJIy4YEHUE CBEPXUYUCTBIX MATEPUAJIOB, COJIEBas IPEIIKa U JIp.

Ananu3 npu nomou negarora padoTsl U 00BSICHEHUE MPUHIMIA JEHCTBUS TEIIOBOTO
JBATATEIISL.

Bbruncnenue Koam4ecTBa TEIUIOTHI, BBIAESIOUIETOCS IPU CTOPAHUM Pa3JIMYHBIX BUIOB
toruBa, v KITJ[ neuraresns.

OOcyxaeHre COBMECTHO C IEAaroroM 3KOJIOTMYECKUX IOCIEICTBUI HCIOIb30BaHUS
JBUTATEJel BHYTPEHHETO CrOpaHMs, TEIJIOBBIX M TujapodiekTpoctanuuit (MC —
9KOJIOTHUSI, XUMHUSA).

Pasznen 7. JjekTpryeckre 1 MAarHuTHbIe siBjieHud (37 4)

DIIEKTPUYECKH

Onexmpuzayus mei. JlBa

pona

Ha6JIIO,I[eHI/IC 3a MPOBCACHUCM OIIBITOB IO 3JICKTpU3AIIUU TCJ IPU COIIPUKOCHOBCHHUU U
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€ 3apsiabl. ANEKTPUYECKUX 3apsIIOB. | MHIYKIIHEH.
3apsKeHHBIE B3aumoneiicTBue 3apshKeHHBIX Tel. 3akon | Habmonenne n oObsCHEHHE € ONMOpOM Ha JUJAKTHYECKUIl MaTepuan B3auMOJCHCTBHS
TeJIa M X Kynona (3asucumocms cunvl | OMHOUMEHHO M PA3HOUMEHHO 3apsHKCHHBIX TEll.
B3aHMOJIEHCTBH | 83aumoolelicmsus 3apsiscennvix men om | OOBSCHEHHE MPU MOMOIIM TIeIarora MPUHIUIA ISHCTBUS JICKTPOCKOIIA.
e (7 4) geuYUHbL 3aps0086 U paccmostus medxicoy | OObSICHEHHE COBMECTHO C MEAaroroM sIBICHUH AIEKTPU3AIMH TP CONPUKOCHOBEHUH TEJT
menamu,). U MHAYKIHEW C MCIOJIb30BAaHHUEM 3HAHUH O HOCUTENSAX JJIEKTPHUYECKUX 3apsijioB B
Onekrpudeckoe moie. Hanpsoicénnocms | BeNeCTBE.
INEKMPUUECKO20 nOJIAL. IIpunyun | Pacno3HaBaHue 1 0OBbsSCHEHHE TI0 CXEME COBMECTHO C MEAaroroM sIBJICHUHN dJIEKTPU3aLUT
cynepno3uyuu 31eKmpudeckux noiell (Ha | B IOBCEIHEBHOW KU3HU.
KayecmeeHHOM YPOBHe). Habmionenne u oOBSICHEHHWE C OMNOPOM Ha TEXHOJIOTMYECKYI0 KapTy OIBITOB,
Hocumenu  snexmpuueckux  3aps006. | WILTIOCTPUPYIOIIUX 3aKOH COXPAHECHUS JIEKTPUIECKOTO 3apsi/ia.
Onemenmapnulii  snekmpudeckuii 3aps0. | HaGmoieHre ombITOB 0 MOJCTUPOBAHUIO CHIIOBBIX JIMHHUNA AJIEKTPHUYECKOTO TOJIS.
Cmpoenue amoma. IlpoBogHuku U | MccrnemoBaHue 1oJ PYKOBOJICTBOM Iearora JSHCTBUS DJICKTPUYECKOTO IOJIs Ha
TMDJICKTPUKH. 3akoH COXPAHCHHUS | IPOBOJIHUKH U JTUIICKTPUKU
AJIEKTPHUYECKOTO 3apsizia.
Jemoncmpayuu?
1. DnexTpusanus Ted.
2. JIBa poma >IEKTPUUYECKUX 3apsIOB H
B3aMMOJICHCTBHE 3apsyKEHHBIX TETl.
3. YerpoiictBo " neiicTBre
AIIEKTPOCKOIIA.
4. DnexTpocTaTHuecKast UHIYKIIMSL.
5.3aKOH COXpaHEHHs DIEKTPHUECKUX
3aps/ioB.
Jlabopamopuvie pabomol u onvimot.
1. OnpiTHI o HaOJII0IEHUIO
AIIEKTPU3ALNN TNl UHAYKIHEH U Tpu
COIPHUKOCHOBEHHH.
IMocTostHHBII DneKTpudecKuit TOK. Vcnosus | Habmonenue pa3nuyHBIX BUIOB JIGUCTBUS DJEKTPUUYECKOTO TOKAa W OOHapyXeHHe
IEKTPUUYECKHUH | Cyuyecmeosanuss 31eKmpuiecko2o mokKd. | COBMECTHO C TIEJaroroM STHX BUIOB JICHCTBHSI B TOBCEAHEBHOM KU3HHU.
TOK (17 4) Hcrounuku nocrossHHOro ToKa. JleiictBust | COopka MO cXeMeé M HCIBITAaHWE TOJ KOHTPOJIEM Tiefarora >SJIEKTPUYECKON IIernH

(TemoBoe,
MAarHuTHOE).

AIEKTPUIECKOTO
XHMHYECKOE,

TOKa

IIOCTOSHHOI'O TOKa.
Ha6J’IIO,I[eHI/IC 3a IlCMOHCTpaHHGﬁ HU3MCPCHUS CUJIBI TOKA aMIICPMCTPOM.
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Onexmpuueckuii. mox 68 HCUOKOCMAX U
2asax.
PaGora ¥ MOIIHOCTH AJIEKTPUYECKOTO

TOKA. 3akon Jorcoyna—Jlenya.
Onexmpuueckue yenu u nompeoumenu
INEKMPUHECKOL  SHepeuu 6  Ovlmy.
Onektpuyeckas 1enb. Cuia  Toka.
DneKTpuuecKoe HaIpsDKEHUE.

ConpoTHBIICHHE TPOBOJAHUKA. YOoenvHoe
conpomuenenue eewjecmsea. 3akoH Oma
Juig ydactka 1enu. [locnenoBarensHoe u

napajiebHoe COe/IMHEHHe
NPOBOJHMKOB. Kopomkoe 3ambikanue.
Jemoncmpayuu?

1. TIpoBOHUKY U AUDTEKTPUKH.
2. MonenupoBaHHe CHUJIOBBIX  JIMHUH
3JIEKTPUYECKOTO TOJIA.
. ICTOYHUKY TTOCTOSIHHOTO TOKA.
. JIeNCTBUSA DIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUMA TOK B KUJIKOCTH.
. 'a30BbIl pa3psia.
. I3mMepeHune cuiibl ToKka aMIIepMETPOM.
. U3mepenue AIEKTPUYECKOTO
HaINpsHKEHUS BOJIBTMETPOM.
9. Peoctar 1 Mara3uH CONpOTHBIICHUI.
Jlabopamopuvie pabomsl u onvimol.

1. UccaenoBanue IeUCTBUS
BJIEKTPUYECKOTO oISt Ha
MPOBOJHUKHU U JUAJIEKTPUKH.

2. Coopka w mpoBepka  pabOTHI
AJIEKTPUYECKOM LENU ITOCTOSHHOIO
TOKa.

3. M3mepeHne U peryinupoBaHUE CHUIIBI
TOKa.

O~NO Ol W

Habmronenue 3a neMoHcTpanueil n3MepeHus 31eKTPHUECKOro HaNpsHKEHUS BOJIBTMETPOM.
[IpoBenenne u OOBSICHEHWE TPH TOMOIIM YYUTEIS ONBITOB, JAEMOHCTPHPYIOLINX
3aBUCHUMOCTb 3JIEKTPUYECKOIO COINPOTHUBIICHUS INPOBOJHUKA OT €r0 JJIMHBI, IUIOIIAIU
MIONEPEYHOI0 CEUYEHUsI U MaTepuaa.

Habmtonenue 3a njeMoHCTpanyen ueciae10BaHns 3aBUCUMOCTH CHIIbI TOKA, POTEKAIOIIETO
4yepe3 pe3ucTop, OT COIIPOTUBIIEHUS PE3UCTOPA U HANPSKEHUS Ha PE3UCTOPE.

ba3oBble npencTaBieHHs O IPaBHIIAX CIOKEHUS HANPSKEHUN IIPH MIOCIENOBATEILHOM
COEJUHEHUH JIBYX PE3UCTOPOB.

ba3oBble mpencTaBiieHuss O IpaBWIAX Ul CHJIBI TOKA NPU MApaJUIEIbHOM COCIUHEHHUH
PE3UCTOPOB.

HaGmtogenune  JgeMOHCTpalMM — mejarora O — CUTyalMsX — IIOCIEIOBAaTEIbHOIO U
NapajuieIbHOTO COEAMHEHUSI IPOBOJHUKOB B JIOMAIIHUX 3JIEKTPUUECKUX CETSX.

Pemenne TunoBBIX pacy€THBIX 3afgad B |—2 nAEWCTBHA € ONOPOM Ha aJIrOpUTM,
IIPEIBAPUTENILHO pa300paHHbIi COBMECTHO C MEaroroM ¢ MCrojb3oBaHUeM 3akoHa Oma
u Qopmyn pacuéra 3JIEKTPUYECKOIO CONPOTHUBICHHUS IPU IOCIEI0BATEIbHOM U
napajuieIbHOM CO€AMHEHUH TPOBOAHHUKOB.

Omnpenenenue ¢ OIOPOIH Ha TEXHOJOTHUECKYIO KapTy MO pyKOBOJCTBOM IieAarora paboThl
NEKTPUYECKOTO TOKA, IPOTEKAIOLIETO Yepe3 pe3UCTOP.

OmnpeneneHne ¢ ONOpPOM Ha TEXHOJOTMYECKYKO KapTy IO PYKOBOICTBOM Ie[arora
MOIITHOCTH JJIEKTPUYECKOTO TOKa, BBIJCIsIeMOM Ha pesuctope. HabOmogenme 3a
UCCIIEIOBAaHUEM 3aBUCUMOCTHU CHJIBI TOKA YEPE3 JIaMIIOUYKY OT HalpsKEHUS Ha HEH.
Onpenenenue ¢ onopoi Ha TEXHOJIOTMUYECKYIO KapTy 1oja pykoBojacTtBoM nenarora KIIJ]
HarpeBares.

HaGmronenne 3a wuccrmenoBaHueM MpeoOpa3oBaHUs DJHEPTrUM MpPU MOABEME Tpy3a
AJIEKTPOABUTATENIEM.

OObscHEHHE TOCiIE€ pACCY)KIEHUS C TeNaroroM MU COCTaBJIEHHE IJIaHA-KOHCIIEKTa
YCTPOMCTBA U MPUHIIMIA ASHCTBHS JOMAIIHUX 3JEKTPOHArpeBaTeIbHbIX MPUOOPOB.
OO®bscHEeHUE MoCcIe PacCyKIEHUs C IEAaroroM 1 COCTaBJICHHE MJIaHa-KOHCIIEKTa MPUYHH
KOPOTKOI'O 3aMbIKaHUs U MPUHIUIA IEHCTBUS IUIAaBKUX [TPEIOXpaHUTENEN.

Pemrenne THNOBBIX pacdy€THBIX 3a7ad B |—2 JEHCTBHS C ONOPOM Ha AITOPUTM,
MPEIBAPUTENILHO Pa300paHHBIA COBMECTHO C IEJaroroM ¢ HCIOJb30BaHHEM 3aKOHA
Hxoyns—IJlenua.

HabmtoneHne BO3SHUKHOBEHHS SIEKTPHUECKOTO TOKA B HKHUIKOCTH.
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4.

5.

N3mepenne u  peryaupoBaHHE
HAIpsOKEHUS.
Hccnedosanue 3asucumocmu  cunvl
MoKa, udywe2o uepes pe3ucmop, om
conpomugénenus — pesucmopa U
HANPAACEHUSL.

6. Onvimoi, deMoHCmpupyowue
3A8UCUMOCHIb INEKMPULECKO20
conpomuenenus NPOBOOHUKA OM €20
ONUMbL,  NIOWAO0U  NONEPEeyHO20
cevenus u mamepuaid.

7. Ilposepxa  mpasuna  crodiceHus
HanpsoiceHul npu
noc1e008amenbHOM coeOuHeHulU
08YX pe3ucmopos.

. Ilposepka npasuna onsa cunvl moxa

npu  napanieibHOM — COeOUHEeHUU
Pe3uUcmopos.

9. Omnpenenenue paboThI
AJIEKTPHYECKOTO  TOKA,  HIYIIETO
gyepe3 pe3nucTop.

10. Omnpenenenue MOIIHOCTH

QJICKTPHUYICECKOI'0 TOKa, BBIACIIEMOM
Ha pE3UCTOpC.

11. HccnenoBanue 3aBUCUMOCTH CHJIBI

TOKa, UAYHICTO 4€pe3 JIaMIIOUKYy, OT
HaIIpsPKCHUA Ha HEH.

Onpeoenenue KIIJ[ nacpesamens.

MarHuTHbIe
siBjIeHud (6 1)

IlocTossHHBIE MarHuTEL. B3anMoiericTBue

IIOCTOSTHHBIX MarHUTOB. Mazrnummoe
none. Macnummnoe none 3emnu u e2o
3Havernue 0a ycuznu Ha 3emae. Onvim
Opcmeoda. Maenummnoe none

HccnegoBanue 1o PYKOBOJACTBOM Ii€aarora MaroHuTHoro B3aHMMOJCHCTBUS ITOCTOSHHBIX
MAar"HuToOB.

I/ISY‘ICHI/IC C OHOpOﬁ Ha TCEXHOJIOTHMYCCKYKO KapTy II04 PYKOBOACTBOM II€aarora
MAaramMTHOI'O ITOJIA TOCTOSHHBIX MAariHuTOB IMPU UX 06LGJII/IH6HI/II/I " pa3aCIICHUN.
Ha6JIIO,Z[CHI/IC 3a MPOBCACHUECM OIIBITOB IO BU3YyAJIU3al[UU ITOJI ITOCTOAHHBIX MArHUTOB.
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anekmpudeckoeo moka. Ilpumenerue
INEKMPOMACHUMO8 8 mexHuKe. /lelicmeue
MACHUMHO20 NOJSL HA NPOBOOHUK C
MOKOM. D1eKmpoosueamelv
nocmosanHo20 moxa. Mcnonvzosanue
aneKkmpoogueamerneti 8 mexHU4ecKux
VYCMPOUCmMEax u Ha mpancnopme.
HMemoncmpayuu?
1.Bzanmoneicreue OCTOSTHHBIX
MarHMTOB.
2.MopaenupoBaHue HEBO3MOKHOCTH
pa3JeNieHus TTOJIF0COB MarHUTA.
3.MopaenupoBaHUe MAarHUTHBIX IOJICH
IMOCTOSIHHBIX MarHHUTOB.
4.OmnsIT Dpcrena.
5.MaruutHoe I1oJie TOKA.
DNeKTpOMarHur.
6./leiicTBE MarHUTHOTO TIONS HA
MIPOBOJHHK C TOKOM.

7. 2NeKTpOIBUTATETH MMOCTOSIHHOTO
TOKA.
Jlabopamopnuvie pabomot u onvimel.
1. HWccnenoBanue MarHuTHOTO
B3aUMO/ICUCTBUS MTOCTOSTHHBIX
MarHuTOB.

2. N3ydeHme  MAarHuTHOrO  TOJS
MOCTOSIHHBIX ~ MAarHUTOB  IpU  HX
00BEIMHEHNH U pa3JICJICHUH.

3. MHccaenosanue IEeUCTBUS
3JIEKTPUYECKOT0 TOKa HAa MarHUTHYIO
CTPEJIKY.

4.  OmbIThl, JIEMOHCTPHUPYIOLIUE
3aBUCUMOCTh CHJIBI B3aHMOICHCTBUSI
KaTyIIKA C TOKOM U MarHuta OT CHJIbI

N3y4eHnue mox pykoBOACTBOM IIEAArora siBJICHUs HAMarHMYMBaHUS BELIECTBA.
HccnenoBanue COBMECTHO € I1€1aroroM ACMCTBUS JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTpEJIKY.

HaGntonenne 3a mpoBEJEHHEM OIBITOB, JEMOHCTPUPYIOIIUX 33aBHCUMOCTh CHJIBI
B3aMMOJECHCTBUS KaTyIIKHA ¢ TOKOM U MarHuTa OT CWJIbI U HAIIpaBJICHHUs TOKA B KaTYILIKE.
AHanu3 1npu oMoIy NeJarora CUTyalui NpakTHYeckoro NpUMEHEHN JIEKTPOMarHuToB
(B OBITOBBIX TEXHUYECKHUX YCTPONUCTBAX, IPOMBIIUIEHHOCTH, MEULIMHE).

N3yuenue ¢ onopoi Ha TEXHOJOTHMUYECKYIO KapTy 10/ PYKOBOJCTBOM II€1arora JeiCTBUs
MarHMTHOI'O IIOJISl Ha POBOJHUK C TOKOM.

N3yuenne ¢ onopoil Ha TUIAKTUYECKUI MaTepUall JEHCTBHS dJIEKTPOABUTATEIIS.
N3mepenue coBMectHO ¢ negarorom KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

ba3zoBble mpencTaBiieHus O pa3IMYHbIX MPUMEHEHUSIX 3JIEKTpoJBUraTeNell (TpaHClopT,
OBITOBBIC YCTPOWCTBA U JIP.).
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TOKA U HallpaBJICHUs TOKA B KaTYLIKE.
5. HM3ydeHnuwe AEUCTBUS MArHUTHOTO
II0JISI HA IPOBOJAHUK C TOKOM.
6. Koucmpyuposanue u usyuenue
pabomul 31eKmMpoosucamens.
N3mepenne KIIJ[ anexrpoaBurarenbHoOn
YCTaHOBKH.

DJIeKTPOMAarHu

THAsi HHAYKIHSA
(4 1)

Onvimol Dapaoes. Henenue
neKmpoMazHumuo unoykyuu. Ilpasuno
Jlenya. Onexmpozenepamop. Cnocobwi
NONYYeHUs  DJIeKMPUYecKou  dHepeUl.
DNEeKTPOCTAaHIIMK Ha BO300HOBIISIEMBIX
HMCTOYHUKAX SHEPTHUHU.
Hemoncmpayuu?
1.UccnenoBanue SIBJICHUS
3IEKTPOMArHUTHON MHYKIUH.
2.0mnbiTe apanes.
3.3aBUCHUMOCTh HaTpaBIECHUS
WHIYKIMOHHOTO TOKa OT YCIIOBHU
€ro BO3HUKHOBEHHUSI.
4.3nexTporenepaTop MTOCTOSTHHOTO
TOKa.
Jlabopamopuvie pabomot u onvimul
OnBITHI IO UCCIIEAOBAHUIO SIBIICHUS
ANIEKTPOMArHUTHOW MHTYKITUH:
UCCIIeIOBaHNE U3MEHEHHU 3HAYCHUS U
HaMpaBlIeHUs] UHAYKIIMOHHOTO TOKA.

HpOBCI[eHI/Ie COBMECTHO C TI1I€aaroroM OIIBITOB IIO  HCCICAOBAHHUIO  SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKOHUU: HCCICIOBAHUC W3MCHCHHMI 3HAYCHHS U HaIlrpaBJICHUA
HWHAYKIMOHHOI'O TOKa

PesepBHoe
Bpemi (3 4)

9 KJIACC (102 )
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TemaTnueckuii OcHoBHoOe coepxaHue OcHoBHbBIE BU/IBI 1eSITeIbHOCTH YYAIIMXCH (HA YPOBHE Y4eOHBIX /el CTBHIl)
010K, TeMa
Paznen 8. Mexannueckue sijaeHus (40 4)
Mexannueckoe | Mexanuueckoe JIBUKEHHE. | AHAJIM3 C TOMOIIBI0 Tenarora U OO0CYXKJIEHHE Pa3UYHbIX IPUMEPOB MEXaHUYECKOTO
JBUKEHUE U MarepuanbHas TOYKA. Cucrema | IBH>KEHHS.
CIOCco0bI ero oTcuéra. OtHocurenbHOCTh | OOCYKIEeHHE COBMECTHO C MEAAroroM rpaHUIl MPUMEHHMOCTH MOJEIH «MaTepHalibHas
onucanus (10 MEXaHUYECKOTO JIBUOKEHUS. | TOUKa».
q) PaBHOMepHOE npsiMosnHeiHoe | Onucanue mociie OOCYXKICHHS C IMEeJaroroM MEXaHHYeCKOTO MABM)KEHUS Pa3IMYHbIMU
JBUKEHUE. Hepasnomepnoe | ciocobamu (ypaBHEHHE, TaOIUIIA, TPAUK).
npamonunelnoe ogudxcenue. CpefHsisi u | AHaIU3 MOJA PYKOBOJCTBOM I€Jlarora >XU3HEHHBIX CHUTYalllii, B KOTOPBIX MPOSBISETCS
MCHOBEHHAs  CKOpPOCMb  mend  npu | OTHOCUTEIbHOCTh MEXaHMYECKOTO JIBUKCHHUSI.
HEPaABHOMEPHOM OBUICEHUU. Hab6nronenne MexaHM4eCKOTO ABMKEHHUS Tea OTHOCUTEIBHO Pa3HbBIX TEJl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHUE TyTell M TPAGKTOPUU IBUKEHHS C OMOPON HA TEXHOJOTHYECKYIO KapTy TOJ

npamonunelnoe ogudxcerue. CBoOOIHOE
nagenue. Onvimsl I anunes.
Pasnomepnoe osudceHue no
oxkpyscnocmu.  Ilepuoo u yacmoma
obpawenus. Jlunetinas u  yenoeas
cKopocmu. Llenmpocmpemumenvroe
YCKOpeHue.
Hemoncmpayuu

1. HaGmonenue
JIBW)KEHUS — Tena
pa3HBIX TeNl OTCUETA.

2. CpaBHEHHE TIIyTed W TPACKTOPHUU
JBUOKCHUS OJTHOTO M TOTO Ke Teja
OTHOCHUTEIIHO Pa3HBIX TEJI OTCUETA.

3. U3MepeHne CKOpPOCTH U YCKOPEHUS
MPSIMOJTMHEHHOTO JIBMYKCHUS.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBFKCHUS.

MCXaHHUYCCKOI'O
OTHOCHUTCIIBHO

PYKOBOJICTBOM TI€JIarora OJTHOTO U TOTO )K€ Tejla OTHOCHTEIBHO Pa3HBIX TEJI OTCYETA.
AHanM3 ¢ TIOMONIBIO TieAarora TekcTa lammies 00 OTHOCHTEIBLHOCTH JIBHIKCHUS;
BBITIOJTHEHHE 33/1aHUH TI0 TEKCTY (CMBICIIOBOE UTEHHUE).

[Ipocreiime BBUUCICHHUS 10 O0pa3lly CpeAHEH CKOPOCTH CKOJBXKCHHS Opycka
WM IBWDKEHUS MIAPHUKA 10 HAKJIOHHOM IIIOCKOCTH.

AHanm3 1 00CyXJIeHHE C ONIOPOH Ha TEXHOJOTHUECKYIO KapTy MO PYKOBOJICTBOM TI€/Iarora
Croco00B MPUOIMKEHHOTO OIPeIeTICHIS] MTHOBEHHOW CKOPOCTH.

Omnpeznenenne mocCie PacCy)XKISHHs C TENaroroM IO CXeMe CKOPOCTH pPaBHOMEPHOTO
JIBUKEHHS (IIapyKa B )KUAKOCTU, MOJIEH SJEKTPUUECKOTO aBTOMOOUJIS | T. 11.).
OnpeneneHne COBMECTHO C IEIAaroroM MyTH, TPOHJICHHOTO 3a JAaHHBIH MPOMEKYTOK
BPEMEHH, U CKOPOCTU TeJa MO rpaduKy 3aBUCUMOCTU IYTH PaBHOMEPHOTO TBUKEHHS OT
BPEMCHH.

HauanpHbie mpepcTaBieHre O MPUHIMIAX NEHCTBUS MPHOOPOB, U3MEPSIONINX CKOPOCTh
(ctmoMeTpoB).

[Ipocreiimue BbMUCACHUS MO 00pasily MyTH M CKOPOCTU TMPH PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM OBHUXKCHUU TCJ1a.

OmnpeneneHre COBMECTHO C MEAroroM MpoiIeHHOTO IMMyTH U YCKOPEHUS IBIKEHUS Tela 1o
rpaduKy 3aBUCUMOCTHA CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JABUKEHUS Tella OT
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5. HaOmroneHue OBW)KEHUS Tela IO
OKPY>KHOCTH.

6. HaOmronenue MEXaHUYECKUX
SIBJICHUH, IPOUCXOJISAIIUX B CUCTEME
orcuéta «Tenexka» npu  eé
PaBHOMEPHOM U YCKOPEHHOM
JIBUKEHUHM OTHOCHUTEIHHO KaOWHeTa
busuKu.

Jlabopamopuuvie pabomovt u onvimel.

1. Koncmpyuposanue mpakma 051
paszeona u oanvHelule2o
DPABHOMEPHO20 OBUICEHUS WAPUKA
WU MeJedHCKU.

2. OmpeniesieHue  CpegHe  CKOpOCTH
CKOJIb)KEHUsI OpycKa WM JBUKCHUS
HIapHUKa 110 HAKJIOHHOM IVIOCKOCTH.

3. Onpenenenre yCKOpPEeHHs Tela MpU
PaBHOYCKOPEHHOM JBWXEHUU 10
HAKJIOHHOM IJTOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH MYTH
OT BPEMEHHU IIPU PaBHOYCKOPEHHOM

JIBIKEHUH oe3 HavyabHOMU
CKOPOCTH.
5. Ilposepka eunomesvl: eciu npu

PABHOYCKOPEHHOM  08UdCeHUuU 0Oe3

HA4anbHOU CKopocmu nymu
OMHOCAMCA KAK pﬂd HeUemHbIX
yucei, mo coomeemcemeyrowue

NPOMEINCYNIKU BDEMEHU O0OUHAKOBYL.

BPEMCHH.

Omnpenenenue ¢ IOMOIIBIO Me1arora yCKOpEeH!s Tejla IPU paBHOYCKOPEHHOM JABM)KEHUH T10
HAKJIOHHOM INIOCKOCTH.

M3mepeHue 110 cxeMe MOoCIIe pacCy kK IeHHs C IIeJaroroM Meprojia 1 4acTOThI 0OpalleHus Tea
10 OKPYXXHOCTH.

OnpenencHue HaxO0XKIEHHWsS IO PYKOBOJACTBOM II€Aarora CKOPOCTH PaBHOMEPHOIO
JBUKCHMS TeJla 110 OKPYKHOCTH.

Pemenne TUNOBBIX pacy€THBIX 3a7ady B |—2 JEHCTBUSA C ONOPOM Ha alropuTM,
IpeBapUTEILHO Pa300paHHbIN COBMECTHO C MI€aroroM Ha ONpeeIeHne KHHEMATHYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JBUKEHNUS Pa3JINYHBIX BUJIOB.

PacniozHaBanue u npuOMMKEHHOE OoNKcaHue O 00pa3slly Hociae 00CYXKIEHUS ¢ MeIarorom
pa3IMyYHBIX BHJIOB MEXAHMYECKOTO JBWXKEHMSI B IPHUPOJE U TEXHUKE (Ha IpuMepax
CBOOOJIHO MAIAOLINX TeJl, IBUKEHUS KUBOTHBIX, HEOECHBIX TEJ, TPAHCIOPTHBIX CPEACTB U

Ip.).

B3aumopeicTB
ue tes (20 v)

[IepBe1it 3ak0oH HproToHa. BTOpoit 3akoH
Herorona. Tperuin 3akoH Herorona.
Ipunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon [yka. Cuna

HaGnronenne u oOCyXJI€HHE COBMECTHO C IEaroroM OIBITOB C JBIKCHHEM Tela TP
YMEHbBIIICHUH BIUSHUS IPYTHX TEJN, TPETATCTBYIOIINX ABHKCHHUIO.

AHaJIM3 TO CXEeMe I0CNIe PAacCYXKICHUsS C TeaaroroM Tekcra lamuies ¢ omucaHueM
MBICIIEHHOTO YKCIIEPHUMEHTa, 00OCHOBBIBAIOIIETO 3aKOH MHEPIINH; BHITOTHEHHUE 3a1aHUi TI0
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MPeHUsL:
cuna mpeHusi NoKos,
MpeHus..

Cuna TSKECTU U 3aKOH BCEMHPHOIO
TATOTEHUA. YCKOpPEHHE CBOOOIHOIO
nafeHus. Jeuowcenue naamem GOKpye
Connya (MC). Ilepsas rocmuyeckas
ckopocms. Hesecomocmo u nepecpysu.
PaBHOoBecue  maTepuaNbHOW  TOYKH.
Abcontomuo meépooe meno. Pasnosecue
meépooeo mena ¢ 3aKPeniéHHOU 0Cbio

CUNA MPeHUss CKObIHCEeHUs,
opyeue  8uUobl

spawenusi. MomeHT cwibl. [Jenmp
msdcecmu.
Jemoncmpayuu

1. 3aBUCHMOCTb yCKOpEHHUSI Tela OT
Macchl Telna W JEHCTBYIOIIEH Ha
HETO CHIIBI.

2. HaGmonenne paBeHCTBAa CHJI TIpU
B3aMMOJICIICTBUH TeTl.

3. 3menenne  Beca  Tena
YCKOPEHHOM JIBHYKEHUH.

JlaGopaTopHble paGoThI U ONBITHI.

1. UccnenoBanue 3aBUCHUMOCTH CHJIBI

pu

TPCHUA CKOJIBXCHU S oT CHJIbI
HOPMAJILHOTO JaBJICHHS.
2. Onpenenenue KO3 duImeHTa

TPEHHSI CKOJIb)KEHHS.
3. Ompenenenune KECTKOCTH MTPYKHUHEI.

TEKCTY (CMBICIIOBOE YTCHHE).

OO6cyxIeHrne o] PyKOBOJCTBOM TI€Iarora BO3MOYKHOCTH BBIMIOJTHEHHS 3aKOHA HHEPIIUU B
Pa3JIMYHBIX CUCTEMAaX OTCUETA.

HabGmomenne u 00CyXJIEHHE COBMECTHO C TIEJaroroM MEXaHW4YeCKUX sIBIICHUH,
MPOUCXOAAIMX B cuctemMe oTcuéra «Tenexka» mpu €€ paBHO-MEPHOM M YCKOPEHHOM
JBUKCHUH OTHOCUTEIBHO KaOuHeTa (pU3uKy.

JlelicTBUA ¢ BEKTOpAMH CHUJI: BBITTOJTHEHUE 3aJJaHUM 110 CIIOKEHUIO M BBIYUTAHUIO BEKTOPOB.
HabGnronenue 3a mpoBeieHHEM ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS Tella
OT MPUJIOKEHHOM K HEMY CHJIBI U MACChI TeJIa.

AHanu3 1 00BCHEHHE C OMOPON Ha TEXHOJIOTMYECKYIO KapTy IMOJI PYKOBOJICTBOM Ii€/1arora
SIBJICHUM C UCTI0JIb30BAHUEM BTOPOTO 3akoHa HeroTOHA.

Pemenne TUNOBBIX pPAacYETHBIX 3a7ay B 1—2 JEHCTBUS C ONOpPOM Ha alroOpUTM,
MIPEABAPHUTEIIBHO pa300paHHBIM COBMECTHO C I€1IaroroM ¢ UCI0JIb30BaHWEM BTOPOTO 3aKOHA
HproToHa 1 nnpaBuiIa CI0KEHU CUJL.

Ornpezenenre COBMECTHO € NEAArOroM KECTKOCTH MPY>KUHBI.

AHanM3 cUTyalluid ¢ OMOPO Ha TEXHOJOTUYECKYIO KapTy MOJI PYKOBOJCTBOM II€Aarora, B
KOTOPBIX HaONMI01at0TCs yIpyrue nedopmanuu, U ux 00bsICHEHUE C UCTIOIB30BaHUEM 3aKOHA
I'yka.

PemeHne TUNOBBIX pAcUETHBIX 3a7ady B 1—2 JAEWCTBUS C ONMOpPOM Ha aIrOPUTM,
MpeABAPUTEIILHO Pa300paHHbBIN COBMECTHO C MEIaroroM C UCTOJb30BaHueEM 3akoHa ['yka.
HccnepoBanue mpu MoMOIIM MEAarora 3aBUCMMOCTU CHJIBI TPEHUSI CKOJIBKEHHSI OT CHUJIbI
HOpMaJIbHOTO JlaBfieHus. COBMECTHOE 00CYKIEHUE PE3YJIbTATOB UCCIEIOBAHUS.
Omnpenenenue Moja KOHTPOJEM IeJarora ¢ Omopoid Ha KOHCHEKT KOd(pQuIreHTa TpeHus
CKOJIbKCHUS.

N3Mepenne ¢ MOMOIIBIO Ie1arora CUibl TPEHUS MOKOsL.

Pemenne TUNOBBIX pPAcYETHBIX 3agay B 1—2 JEHCTBUS C ONOpPOM Ha alropuTM,
MpeBapUTENbHO Pa300pPaHHBIN COBMECTHO C MEJAaroroM ¢ UCIOJIb30BaHHEM (POPMYIBI TS
CHUJIBI TPEHUS CKOJIbKEHUS.

AHanu3 1o cXeMme IMOocie pacCyKAeHus Nejarora o ABMKEHUH TeJl TOJIbKO MO JeHCTBUEM
CHUJIBI TSDKECTH — CBOOOmHOTO maaeHus. OOBSCHEHHE TOJ PYKOBOJCTBOM II€/arora
HE3aBHCUMOCTH YCKOPEHHUsI CBOOOAHOTO MaJCHUs OT MacChl Tea.

O1ieHKa COBMECTHO C MEeAaroroM BeJIMYUHBI CHIIbI TATOTEHHUS, JEHCTBYIOIIEH MEXKY ABYMSI
TenaMu (AJs1 pa3HbIX Macce).

AHanmu3 ¢ omopoi Ha JUAAKTUYSCKUN MaTepHasl JBMKEHUS HEOSCHBIX TeJ MO/ JACHCTBUEM
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CHJIBI TATOTEHHUS (C UCIIOIB30BAHNUEM JIOTIOJIHUTEIbHBIX HCTOYHUKOB HH(POPMALIUN).
Pemenne TUNOBBIX pPAacYETHBIX 3agay B 1—2 JEHCTBUSA C ONOPOM Ha alroOpUTM,
IpPEIBapUTEILHO PAa300paHHBI COBMECTHO C IIEaroroM C HCIOJb30BAaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (POPMYJIIBI [JIsl pacy€Ta CHIIBI TSHKECTH.

HaGnronenue u o0cyxkaeHue ¢ MOMOILBIO MeJjarora orbITOB 110 H3MEHEHHIO Beca Teja MpU
YCKOPEHHOM JIBUKCHUH.

AHanM3 ¢ MOMOILBIO [T€Jarora ycjaoBUil BOSHUKHOBEHHsI HEBECOMOCTH U IEPErPy3KH.
Pemenne TUNOBBIX pPAcYETHBIX 3agay B 1—2 JEHCTBUS C ONOPOM Ha alroOpuTM,
IpEBapUTEILHO PAa300paHHbII COBMECTHO C I€JaroroM Ha OIpeAeJeHHE Beca Teja B
Pa3INYHBIX yCIOBUSAX.

AHanu3 Cc OHNOpoll Ha TEXHOJOTMYECKYI0 KapTy IIOJ PYKOBOJCTBOM II€Jarora Ccui,
JEUCTBYIOIIUX HA TENO, MOKOALICECS Ha OIOPE.

OnpeneneHue ¢ IOMOIIBIO Mearora HEHTpa TAKECTH Pa3IudHbIX TEll.

3aKOHBI
coOXpaHeHHs
(10 u)

WUmnynsc Ttena. Mszmenenue umnynvca.
Hmnynec cunvl. 3aKOH COXpaHEHMS
uMmIyiasca.  PeakTMBHOE — JBM)KEHHE
(MCO).

Mexanuueckass paboTa U MOIIHOCTb.
PabGora cun TsKecTH, ympyeocmu,
mpenus. Ceazv dHepeuu u pabomul.
[TorennmansHas SHEPTUS Tena,
MIOAHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.

Ilomenyuanonaa  suepeus  cocamou
npyocunvl.  KuHeTndeckas  SHeprus.
Teopema o0 KuHemuyeckou 3IHepeUuU.
3aKOH  COXpaHEHUsl  MEXaHMYECKOU
SHEPTHUH.

Hemoncmpayuu

1. Ilepenaua UMITyJIbCa npu

B3aMMOJECHCTBUH TEIl.

2. [IpeoOpazoBaHus  JPHEPrHH  MPH
B3aMMOJECHCTBUH TEIl.

3. Coxpanenue MMITyJIbCa pu

HaGnronenue u obcykaeHue ¢ MoMOLIbIO IeJarora onbIToB, JEMOHCTPUPYIOIIUX Mepeiady
UMIyJbCa IpPHU B3aUMOJEWCTBUU TEJd, 3aKOH COXPAHEHUS HMIIyJbCca MpPU aOCOIIOTHO
YIPYroM U HEYNIPYroM B3auMOJCHCTBUU TeIl.

Habiro1eHue 1eMOHCTpaliiy [ejarora CUTyaluii B OKpy»kKarolei *)U3HHU € UCII0JIb30BAHUEM
3aKOHA COXPAaHEHHUs NMITYJIbCa.

Pacnio3HaBanue c Omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM II€Jarora
SBJICHUS PEaKTUBHOT'O JIBM)KEHUS B pupoie U TexHuke (MC — Guosorus).

[IpumeHeHHe COBMECTHO € I€AaroroM 3aKOHa COXPaHEHHs HMITylbca JUIsl pacdéra
pe3ysabTaTOB B3aMMOJIEHCTBHS TeJl (Ha MpUMepax HEYHpyroro B3aMMOJEHCTBHS, YIIPYroro
LEHTPaJIbHOTO B3aUMO-AEHCTBUSI IBYX OJIMHAKOBBIX TEJN, OJIHO U3 KOTOPBIX HEMOA-BUKHO).

Pemenne TUMOBBIX pPACYETHBIX 3aJa4 B 2—3 JEHCTBUSA C ONOPOM Ha alrOpUTM,
IIPEBAPUTENIHO PpPa300paHHBbI COBMECTHO C IIEIaroroM C HCIHOJb30BaHUEM 3aKOHA
COXpaHEHHMsI HMITYJIbCA.

Omnpenenenve ¢ onopod Ha JUIAKTUYECKUH MaTepuasn paOOThl CHIIBI YIPYTOCTH IpU
nobEME rpy3a ¢ UCHOJIB30BaHNEM HEMOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.

M3mepeHne COBMECTHO € NIEAArOroM MOIIHOCTH.

H3mepeHune ¢ MOMOIIbIO MeAarora MOTEHLIUAIbHONW SHEPruu yIpyro ae(popMupoBaHHOU
HPY>KUHBIL.

H3mepeHne COBMECTHO C ME€IaroroM KMHETHYECKON SHEPruH Teja Mo JAJIWHE TOPMO3HOTO

yTH.
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HEYNPYyroM B3auMOJIEHCTBUU.

4. CoxpaHeHue HMITYJIbCa pu
a0COJIFOTHO yIpyrom
B3aHUMOJICHCTBHUH.

5. HabGaronenue PEaKTHBHOTO
IBIKECHUS.

6. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU
pu CBOOOTHOM TIa/ICHHH.

7. CoxpaHeHHE MEXaHUYECKOW SHEPT U
MIPY JBYOKCHHUH TeJIa MO JCHCTBHEM
MIPYKUHBIL.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenve paboOThl CHIIBI TPEHUS
P PaBHOMEPHOM JBMKCHHH Teja
10 TOPU3OHTAIBHOM MMOBEPXHOCTH.

2. Omnpenenenne paboThI CHUTBI
YIPYrOCTH TMpH MOABEME Tpy3a
C MCIIOJIb30BAaHUEM HETIOABIKHOTO U
MMOABUKHOTO OJIOKOB.

3. N3yyenne  3aKkoHa
SHEPTHUH.

COXpaHCHHSI

HaOnroneHne 3a SKCHEpUMEHTAJIbHBIM CPAaBHEHHEM M3MEHEHUS IOTEHLUUAIBHOW U
KMHETUYECKOM HEPrui Tella IIPU ABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH.

HaGnroneHue 3a SKCIEPUMEHTAIbHOM IPOBEPKOM 3aKOHA COXPAaHEHHsS MEXaHWYEeCKOH
SHEPrUM NPU CBOOOIHOM I1aJIEHUU.

IIpuMeHeHHEe Ha HAa4YaJIbHOM YPOBHE, C ONOpPOM HAa AMIAKTUYECKUN MaTepHan 3aKOHa
COXPAaHEHHsI MEXAaHWYECKOM OHHEPruu Ui pacyéra IMOTCHUHMAIBHOM W KHUHETUYECKOH
SHEpruu Tena.

Pemenne TUNOBBIX pPAcYETHBIX 3agay B 1—2 JEHCTBUS C ONOPOM Ha alroOpuTM,
IpPEIBAapUTEILHO PAa300paHHBI COBMECTHO C IIEaroroM € HCIOJIb30BaHUEM 3aKOHA
COXPAHEHHsI MEXaHUUYECKOW SHEPIHH.

Pa3nen 9. Mexann4yeckue Kojie0anus u BOJIHBI (15 1)

Mexanunueckue
Kojedanus (7

4)

KonebarensHoe nsmxenne. OCHOBHEIE
XapaKTEPUCTHKH KOJICOaHUI: TEepHo,
4acToTa, aMIUTATY/IA.
Mamemamuyeckuii U HPYAHCUHHBIU
masmuuxu. Ilpespawenue snepeuu npu
K01e0amenbHOM OBUNCECHUU.

3aTyxatromue KOJIeOaHUS.
Brinyxaennsie koneOanus. Pezonanc.
Jemoncmpayuu?

1. HaGmronenue kojebGaHUil Tell IO

Habmronienue xonebanuil moj JeHCTBUEM CHUJI TSDKECTU M YIIPYrOoCTH U OOHApy:KEHHE MpH
MOMOIIM TeJJarora MoA0OHbBIX KOJIeOaHUH B OKPYKAIOILIEM MUDE.

AHanM3 COBMECTHO C IeIaroroM Kosie0aHuii rpy3a Ha HUTH U Ha npyxuHe. OnpeneneHue
[0 AITOPUTMY YacTOThI KOJIeOaHUI MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
HaGmonenne n 00bsSCHEHNE C TTOMOIIBIO ITEAArora sIBICHUS Pe30HAHCA.

HccnenoBanue ¢ OMOpPOM Ha alroOpuTM, MPEIBAPUTEIBHO Pa300paHHBIA COBMECTHO C
neaaroromM, 3aBUCUMMOCTH IIEpUOJa Koaebanuii IMOABCIICHHOI'O K HUTH I'py3a OT AJIMHBI HUTH.
[TpoBepka ¢ omopoll Ha TEXHOJIOTMYECKYIO KapTy IO pPYKOBOJCTBOM IieJarora
HE3aBHCHUMOCTH TIepHOo/ia KoneOaHuil rpy3a, MOIBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.
HaGnronenue u oOcykaeHue Moj pyKOBOJCTBOM II€Iarora OIbITOB, JEMOHCTPUPYIOIIHUX
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JNEHCTBUEM CHIIBI TSDKECTH U CHIIBI
YIIPYTOCTH.

2. HaGmronenue kosiebaHuii rpy3a Ha
HUTH U Ha TIPYKUHE.

3. HaOmronenue BBIHYKJICHHBIX
Kosie0aHui 1 pe3oHaHca.

Jlabopamopnuvie pabomot u onvimel.

1. Onpenenenue 4acToThl M INEpPUOJA
Kosie0aHuit MaTeMaTH4eCKOTo
MasiTHUKA.

2. OnpeneneHue 4acTOThl M TepUoa
KoJieOaHUH TPYKHUHHOTO MasTHUKA
(MU 3NIEKTPOHHAS JEMOHCTPALINS).

3. UccnenoBanue 3aBHCUMOCTH
nepuoja KojlebaHuii MoABEIIEHHOTO
K HUATH TPy3a OT JIJITUHBI HUTH.

4. UccnenoBanue 3aBUCHUMOCTH
nepuojia KoJieOaHUW TMPYKUHHOTO
MasiTHUKa OT Macchl rpy3a (WiIH
AIIEKTPOHHAS! IEMOHCTPALHS).

5. [IpoBepka HE3aBHUCUMOCTH MEpHOAA
KoJieOaHuil Tpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChI Ipy3a.

6. OmbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh Tepuoja KoseOaHuit
MPYKUHHOTO MAasTHUKA OT MAacChI
rpy3a U KECTKOCTH MPY>KUHBI.

7.3mepenne yCKOpeHHsT CBOOOIHOTO
naJCHUS (nmu AIIEKTPOHHAS
JIEMOHCTpAIHS ).

3aBHCHUMOCTH INEpHoJia KoJeOaHUi MPY>KMHHOTO MAasTHHKAa OT MacChl Irpy3a U >KECTKOCTH
MPYKUHBIL.

[IpumeHeHrne ¢ MOMOIIBIO IEJarora MareMaTHYecKOro M MPYKMHHOTO MAasiTHUKOB B
Ka4decTBE MOJENCH U OMrcaHus KojaeOaHUi B OKpY>KaloIIeM MHpe.

Pemienue THUIOBBIX pacu€THBIX 3a7a4 B 1—2 JEUCTBUS C ONOPOM Ha aJrOPUTM,
MPEIBAPUTEIILHO Pa300paHHBI COBMECTHO C IEIarOrOM, CBSI3aHHBIX C BHIYMCICHHEM WJIH
OIICHKOM YacTOTHI (Ieproaa) KojaeoaHui

MexaHn4yecKue
BOJIHBI. 3BYK

(8 1)

Mexannueckue BOJIHEIL. CaoiicTBa
MEXaHWYECKUX BOJIH. [IpooonbHbie u
nonepeunvie BOJHbl. J{IUHA BOIHLI U

OO6HapyXeHre 1 aHAJIN3 C TIOMOIIBIO TeJarora BOJHOBBIX SIBIEHUI B OKPY>KaIOILeM MUPE.
Habmtoienne coBMeCTHO ¢ eAaroroM pacpoCTpaHeHus IPOAOIbHBIX U MOTEPEUYHbBIX BOJIH
(Ha MozienH) U OOHapYEHHE aHAJOTMYHBIX BUIOB BOJIH B IIPUPO/IE (3BYK, BOJSTHBIC BOJIHBI).
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CKOpOCmb eé  pacmpocmpaHeHus.

Mexanuueckue 601HbL 6 MEBEPOOM mee,

ceticmuyeckue 8011wl (MC).

3Byk. [pomxocmsv 368yKa u evicoma

mona. Ompasicenue 38yka. Ungpazeyk u

VIbMPA36YK.

Jemoncmpayuu?

1. PacnpocTpaneHue mpPOJOJIBHBIX U
MONEPEYHBIX BOJIH.

2. HabmoieHue 3aBHCUMOCTH BBICOTHI
3ByKa OT YaCTOTBHI.

3. AKyCTHYECKHI pe30HaHC.

Breruucnenne B 1—2 nedcTBHsl C OMOPOM Ha ajirOpuTM, MPEABAPHUTEIBHO pa300paHHBIN
COBMECTHO C I1€JJar0roM JJIMHBI BOJHBI U CKOPOCTU PACTIPOCTPAHEHHUSI 3BYKOBBIX BOJIH.
HabmroieHne 3a 3KCHEPUMEHTAIbHBIM OIPEAEICHUEM TIPAaHULl YacTOTHl CJIBIIIMMBIX
3BYKOBBIX KOJIeOaHUH.

HabmroieHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM 4YMCJIE C UCIIOJIb30BaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaGnronenue u 00bsICHEHHE ¢ TOMOIIBIO TIEIarora sIBICHUS] aKyCTHUECKOT0 Pe30-HaHca.
UreHre COBMECTHO C MeIaroroM OPUrHHAIBHOIO TEKCTa, MOCBAMIEHHOTO HUCIIOJIb30BAHUIO
3ByKa (WM YJbTpa3ByKa) B TEXHMKE (IXOJIOKAIMs, YJAbTPa3ByK B MEIULUHE U Jp.);
BBITMIOJTHEHHE 33/1aHUH TI0 TEKCTY (CMBICIOBOE YTEHHE)

Pasnen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIeKTPOMArHU
THOE T0JIe H
3JIEKTPOMATHH
THbIE BOJIHBI

(8w

DNeKTPOMarHuTHOE roJe.
DnekTpoMarHuTHele BOJiHBL. Ceoticmea
anekmpomaznummuslx  6oan.  Illkana
INEeKMPOMASHUMHBIX BOJIH.
Hcnonvsosanue  21ekmpomacHumnux
80JIH O/ COMOBO CE53U.

DneKTpOMarHuTHas MpHpoOJAa  CBeTa.

Cxopocte cBera. BoiHOBBIE CBOICTBa
CBeTa.
Jemoncmpayuu?
1. CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOIICTBaA CBETA.
Jlabopamopuuvie pabomovt u onvimul.
1. Uzyuenue CBOICTB
AJIEKTPOMArHUTHBIX BOJTH c
MOMOIIHI0 MOOUIIBHOTO TenedoHa.

[ToctpoeHrne TPOCTBIX PACCYyKJACHUM HA OCHOBE MOJATOTOBJIEHHBIX BBIPAKECHUH,
000CHOBBIBAIOIIIUX B3aUMOCBSI3b JICKTPUUECKOTO0 U MAaTHUTHOTO TTOJICH.

Habimotenue 3a SKCriepruMeHTaTbHBIM H3yYEHHUEM CBOMCTB MJIEKTPOMArHUTHBIX BOJH (B TOM
YHCIie C TOMOIIBI0 MOOUITFHOTO TeJeOoHa).

AHaJM3 C MOMOIIBIO MTeJ]arora PeHTTeHOBCKMX CHUMKOB YEJIOBEUECKOTO OpraHu3Ma.
AHaJIN3 COBMECTHO C MEIaroroM TeKCTOB, OMUCHIBAIOIINX MPOSBICHHS SJIEKTPOMArHUTHOTO
U3ITy4eHUS B PUPOJIC: KUBBIC OPTAHU3MBI, U3TyICHHS HEOSCHBIX TeJ (CMBICJIOBOE YTECHHE).
Pacnio3naBanue v aHanu3 pa3IUYHBIX TPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C
OTIOPOY HA TEXHOJOTUIECKYIO KapTy MO PYKOBOJICTBOM ITeIarora.

Pemennie THUMOBBIX pAacy€THBIX 3amad B 1—2 JEHCTBUS C OMNOpOM Ha alropuTM,
MPeIBAPUTEIILHO Pa300pPaHHBI COBMECTHO C IEJaroroM ¢ MCIMOJIb30BaHUEM (hopMy: s
CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHBI BOJHBI M YaCTOTHI CBETA.

Pa3nen 11. CBeroBble siBjienus (15 u)
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3aKoHbI
pacnpocTpaHe
HHUA cBeTa (6 4)

JlyueBas mognens cBera. McTOYHUKH
CBeTa. Ipsamonunetinoe
pacnpocmpanerue ceema. 3ammerust

Connya u Jlyner.
Ilnockoe 3epkarno.

OtpaxeHue cBera.
3akon ompadsicenus

ceema.

[Ipenomnenue CBeTa. 3aKkoH
IIPEIOMIICHUS CBeTa. Ilonnoe
BHYMpeHHee  ompadiceHue  ceema.

Hcnonvzosanue noamnoco GHYMPEHHEeCO
ompadsiCeHUsl 6 ONMUYECKUX Cc68emoBo0ax.

Jemoncmpayuu?
1. TIpsiMmonuHeiHOE pacrpocTpaHeHue
cBeTa.
2. OTpaxkeHue CBeTa.
3. Ilonyuenue M300paskeHH B
IUIOCKOM, BOTHYTOM H BBIITYKIOM
3epKajax.

4. IlpenomiieHue cBeTa.
5. OnTuueckuii CBETOBO/I.
Jlabopamopnvie padomol u onvimol.
1. UccrenoBanue 3aBHCHMOCTH yIiia
OTpa’Ke€HHs CBETOBOIO JIy4a OT yrjia

ImaacHusl.

2. 3yuenue XapaKTePUCTHK
M300pakeHHs TIPeIMETa B TIJIOCKOM
3epKae.

3. UcciienoBanre 3aBUCHUMOCTH  yIiia
MPEJIOMJIEHUSI CBETOBOTO Jiyda OT

HaOnroneHue onbITOB, AEMOHCTPUPYIOUIMX SIBJIEHUE NMPSIMOJIMHEHHOIO PacipOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJIYTEHH ), U UX UHTEPIIPETALIMS C UCIIOIb30BAaHUEM IIOHSTHS
CBETOBOTIO JIyyYa.

OOBsicCHEHHE U MOJICTMPOBAHUE TIOCIIE PACCYKICHUS C MEAaroroM 1o CXeMe COJHEYHOTO U
JIYHHOTO 3aTMEHUH.

HccnenoBanue ¢ omnopoil Ha TEXHOJOTMYECKYIO KapTy IO PYKOBOJACTBOM II€[arora
3aBHCHMOCTH YIJla OTPa)KEHUs CBETOBOTO Jy4a OT yIJIa NaJCHHUS.

N3ydeHue ¢ mOMOILbIO Mejarora CBOMCTB U300pakKeHUsI B IIJIOCKOM 3€pKaJle.

Habnronenue n 00bsACHEHHE COBMECTHO € MEJar0roM OIBITOB IO MOIY4YEHHUI0 U300paXeHn i
B BOTHYTOM U BBINIYKJIOM 3epkanax. HaOmtonenue u oObsCHEHUE MOCIE PACCyX ACHUS C
[IEZaroroM o CXeMe OIBITOB 110 IPEJOMIICHUIO CBETA HA IPAHULIE Pa3IUYHBIX CPEX, B TOM
YHCJI€ OIBITOB C IIOJHBIM BHYTPEHHUM OTPAKEHUEM.

HccnenoBanue moja pyKOBOACTBOM II€arora 3aBHCHUMOCTH yIjla IPEJIOMIJIEHHS OT yIJia
NaJIeHUs CBETOBOTO JTyya Ha IPaHUIIE «BO3AYX—CTEKIIO».

PacniosHaBaHue ¢ NOMOIIBIO MEJArora SIBICHUM OTPAKEHUS M IPEIOMIICHUS CBETA B
[IOBCEIHEBHOM KU3HU. AHanU3 U OOBACHEHHWE COBMECTHO C II€JarOroM SIBJICHHUS
ONTUYECKOTO MHUpaXa.

Pemenne TUNOBBIX pPACYETHBIX 3a7ay B 1—2 JEHCTBUS C ONOPOM Ha alroOpuTM,
IpeBapUTENIbHO Pa300paHHBIE COBMECTHO C IE€JaroroM C HCIOJIb30BAaHUEM 3aKOHOB
OTpaXEHUsI U MIPEJIOMIICHUS CBETA.

yria  TaJeHWs  Ha  TPaHHIE

«BO3yX—CTEKIIO».
JIMH3BI U Jluaza. Xom oyueir B gjumH3e. | [lomydeHune moa KOHTpoJieM Tefarora H300paXeHWW C TOMOIIBI0 COOHMparome u
ONTHYeCKHUe Onmuueckas cucmema gpomoannapama, | pacCeUBAIOLICH JTHH3.
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npudopsl (6 4)

muxpockona u meneckona (MC). Inas

Kax onmuueckas cucmema.
Brusopykocmo u 0anbHo30pKoCb.
Jemoncmpayuu?

1. Xox nmydeii B cobuparorei JInH3e.

2.Xo0J JIy4eil B paccenBarolei JTMH3e.

3.Ilomyuyenue n300pakeHu i C
MOMOIIBIO JIMH3.

4. Tlpunuun aevicTBus ¢oroammapara,
MHUKPOCKOIIA U TEJIECKOTa.

5.Monens riasa.

Jlabopamopuuvie pabomovt u onvimel.

1.ITomyuenue M300paKeHU C
MTOMOIIBIO0 COOMPAIOIIEH JTMH3BI.

2.0mpenencHue (hoKycHOTO
paccTosiHUsS ¥ ONTUYECKOM CHIIBI
coOuparoren JIMH3BI (nm
ANEKTPOHHAS IEMOHCTPAIIHS).

OnpezeneHue ¢ ONOPOH Ha aIrOPUTM Pa3padOTAaHHOTO COBMECTHO € IIEIaroroM JOKyCHOTO
PacCTOSIHUSL M ONTHYECKOW CHIIBI COOMPAIONICH JIMH3HI.

AHanM3 COBMECTHO C II€JJaroroM YCTPOWCTBA W TPUHIMIA JCHCTBHS HEKOTOPBIX
ONTUYECKUX TpUOOpOB: (doToamnmapara, MUKpockoma, Teneckona (MC — Ouosorus,
aACTPOHOMUS).

AHaM3 ¢ OMOpPOM Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM IIe/iarora siBJICHUI
OMM30PYKOCTH U JAIIbHO30PKOCTH, MPUHIUIMA JIeHCTBUS 04KOB (MC — Ouonorwus).

Pasigoskenne
0eJ10ro cBeTa
B ciekTp (3 4)

Paznoowcenue benozo ceema 6 cnekmp.

Onvimul Hvromona. Cnooicenue
CNeKmpanvHulX  yeemos.  Jucnepcust
ceema.

Jemoncmpayuu?

1. Paznoxxenue 6enoro cBera B CIEKTP.
2.Ilonyyenue Oenoro cBeTa IpH

CIIO’)KEHHH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1.0npiTel O  paznoxeHuro 0enoro
CBETa B CIIEKTP.
2.0T1BITBL  TI0O  BOCHPHATHIO [BETA
NpEeIMETOB NpU HX HAOIIOIEHUH
yepe3 LIBETOBbIE (PUITBTPHI.

HaGnroneHne coBMECTHO € TIEIaroroMm 1o pa3jiokeHUIo OeJIoro CBeTa B CIEKTP.
Habmonenue u o0ObsicHeHre Ha 0a30BOM YpOBHE I10J] pyKOBOACTBOM II€/1arora OIbITOB IO
MOJIy4EeHHUIO OEJIOro CBETA MPHU CII0KEHUH CBETa Pa3HBIX 1IBETOB.

HpOBGI[CHI/Ie A OOBSICHEHHE moa PyKOBOJACTBOM II€Aarora OIBITOB IO BOCIIPUATHUIO LIBETA
IPEIMETOB NP UX HAOIIOJCHUN Yepe3 [IBETOBbIE (PHIIBTPHI (I[BETHBIE OUKH).
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Pa3nen 12. KanToBble siBjienusi (17 1)

HUcenyckanue u
NOIJIOLIEeHHE

Onvimet  Pesepghopoa u TinaHetapHas
MoJenbp aroma. Mogens aroma bopa.

OOcyxieHre ¢ MOMOIIBIO TIearora el omnbIToB Pesepdopaa mo ucciieoBaHuIo aTOMOB,
BBIIBKCHUE THUIOTE3 O BO3MOXHBIX pe3yjJbTaTaX OINBITOB B 3aBHCHUMOCTH OT

cBeTa aToMOM | Mcnyckanue u  noziowenue ceema | MPENNoONaraeéMoro CTpOEHUs! aTOMOB, (OPMYJIMPOBAHUE BHIBOJIOB U3 PE3YIHTATOB OIBITOB.
(4 a) amomom.  Keammwi.  Jlunetiuamvie | OOCyXJjeHHE C OMNOPOM Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJICTBOM IeJarora
CHneKmpebl. MPOTUBOPEUYUH IIJIAHETAPHOM MOJENM aTroMa U OCHOBaHWMM g runote3sl bopa o

CTaIlMOHAPHBIX OPOUTAX IEKTPOHOB.
Halnronenue COBMECTHO C MENAaroroM CIUIONMIHBIX M JIMHEWYATBhIX CIIEKTPOB H3JIYYECHHS
pa3nuuHbIX BemiecTB. OObSICHEHHE C OMOPOM Ha JUIAKTUYECKHI Marepual JIMHEeHdaThIX
CIIEKTPOB U3JIYyYCHHS.

Ctpoenue PagnoaktuBHOCTB. Anbgpa-, bema- u | OOCYXIeHHE COBMECTHO C MEAaroroM BO3MOXKHBIX THIIOTE3 O MOJEISIX CTPOCHUS sIIIpa.

aTOMHOTIO siIpa
(6 9)

eamma-uznyuerusi. CTpoeHHE aTOMHOTO
anpa. Hykiounas mooenb amomHo2o

a0pa.  Hzomonwvi.  PaduoakmusHvie
npespawenus. Ilepuoo nonypacnaoda
AMoOMHbIX s10ep.
Hemoncmpayuu
1. CnexTpsl U3ITy4eHUS u
TIOTJIOIIIEHHUSI.

2. CHeKTphl pa3InyHbIX Ta30B.

3. CriekTp BOIOpOIA.

4. HaGmioieHue TpEeKOB B  Kamepe
Bunbcona.

Jlabopamopuvie padomol u onvimot.

1. Habniooenue CNJIOWHBIX u
JIUHEUYAMbIX CNEKMPOE U3TTYYEHUS.

2. UccnenoBanue TPEKOB: HM3MEPEHHE
SHEPTUU YACTULBI IO TOPMO3HOMY
nytu (o ¢otorpadusm) (wiu
AIIEKTPOHHAs IEMOHCTpALIHS).

OnpezneneHue Mo cxeMe ¢ UCHOIb30BaHUEM METOANYECKOI0 MaTepuaia Mo pyKoBOACTBOM
me1arora cocTaBa sifiep 1o 3alaHHBIM MacCOBBIM U 3apsIIOBBIM YHCJIAM U IO TTOJIOKEHHUIO B
nepuoudeckoil cucteme snemMeHToB (MC — xumus).

AHaM3 C OMOpPOH HAa TEXHOJOTWYECKYIO KapTy IO PYKOBOACTBOM I€arora M3MEHEHUS
COCTaBa si/ipa M ero MoJI0KEHUs B IEpUOANYECKOl cucteMe npu [J-paanoaktuBHoctu (MC
— XUMHS).

HccnenoBanue ¢ MOMOUIbIO MeJjarora TPEKoB [J-4acTHUIl IO TOTOBBIM (hOTOrpadusiM.
HabGnronenue 3a pemoHcTpaiueid paboThl U3MEPEHHS PaaUualliOHHOTO (POHA C TTOMOIIBIO
JI03UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.

AHaM3 COBMECTHO C TIEJIaroroM OHMOJOTMYECKHX W3MEHEHHH, TNPOUCXOAAIINX IO
JeiicTBueM paanoakTUBHbIX u3nydeHuil (MC — Ouomnorus).

HabGnronenne neMoHCTpanuu 00 MCIIONIb30BAaHUE PAIHMOAKTUBHBIX M3ITyYCHHI B MEIUIIMHE
(MC — Guomnorus).
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SAnepHbie
peakuuu (7 4)

SnepHbie peakiyu. 3aKOHBI COXPAaHEHUS
3apsA0BOIO M MaccoBOIO  YHCEIL
Onepeus ceazu amomuvix s0ep. Cesa3v
maccol u snepeuu. Peakyuu cunmesa u
Oenenusi s0ep. Hcmounuku sHepeuu
Connya u 36é30 (MC).

Snepnas SHEpreTUKa. eticmsus
PAOUOAKMUBHBIX UBTYHEHUL HA JHCUBbIE
opeanusmul (MC).

Jemoncmpayuu
1.Pabora cué€TuMka HOHHU3UPYIOLINX
W3JTyYCHH.
2. Perucrpanus U3ITy4eHUs
TIPUPOJTHBIX MUHEPAJIOB u
MIPOJYKTOB.

Jlabopamopuvie pabomsl u onvimol.
1.U3mepenne paanoakTUBHOTO (oHA
(WM SIEKTPOHHAS AEMOHCTpAIIUS).

Pemenne TUNOBBIX pPAacYETHBIX 3agay B 1—2 JEHCTBUS C ONOPOM Ha alroOpuTM,
IpeBapUTEIbHO Pa300paHHBIE COBMECTHO C II€JaroroM C HCIOJIb30BAHUEM 3aKOHOB
COXpPAaHEHMs MAacCOBBIX M 3apsJOBBIX YHCEI Ha ONPEACICHUE pE3YJIbTAaTOB SAEPHBIX
peaKltii; aHaJIM3 BO3MOXKHOCTH WJIM HEBO3MOKHOCTH SJICPHON PEAKLIUH.

OneHka ¢ IOMOILIBIO IEJarora 3HEPrUU CBSI3M sJIEp C MCIOJb30BaHUEM (HOPMYIIbI
OWHIITEHHA.

OOcyxJeHHue COBMECTHO C II€AaroroM IEpCleKTUB HCIOJIb30BaHUS YIPABISEMOIO
TEPMOSIZICPHOIO CUHTE3A.

OOcyxIeHue COBMECTHO C II€JaroroM NPEeUMYLIECTB U HKOJOTMYECKUX IMpoOlIieM,
CBSA3aHHBIX C sAJepHOI 3HepreTukoit (MC — 3komorus).

IHoBTOpHUTENbHO-00001IAKOIIMI MOXYJIB (9 1)

CucreMaTuzamnu
s 1 0000IIIeHIE
MPEeIMETHOTO
COJIEp)KaHUS U
OIIBITA
JIEeATEIILHOCTH,
npuobdpe-TEHHO
TO TIpH
W3YYEHHUH BCETO
Kypca hu3nKu

O06o0061IeHre coaepKaHusl KaxkJIOoTo H3
OCHOBHBIX pa3/ieJIoB Kypca (U3UKH:

MEXaHUUYECKUE, TEIUIOBBIE,
ANIEKTPOMarHUTHBIE, KBaHTOBbIE
SIBJICHUS.

Hayunslii meTox moO3HaHUA M €rO
peanu3anus B bu3nyecKkux
UCCIIEIOBaHMSIX.

CBs3p  QU3UKK U COBPEMEHHBIX
TeXHOJOoTuil B oO0jacTu mepenauu

HH(bOpMaHI/IH, OHCPICTUKE, TPAHCIIOPTE

BeinmonHenne ¢ momomiplo meparora y4eOHBIX 3aJlaHMi, TpeOyroIUX JAEMOHCTPALUU
KOMIIETEHTHOCTEH, XapaKTEPU3YIOLUIUX E€CTECTBEHHOHAYYHYK) I'DAMOTHOCTH: IMPUMEHEHUS
MOJYYEHHBIX 3HAHUM Ui HAyYHOTO OOBSCHEHUS (PU3UYECKUX SIBICHUI B OKpyXarolei
IPUPOJI€ U MOBCEAHEBHOM JKM3HM, a TAaKKe BBIABICHUS (QPU3NYECKHMX OCHOB psija
COBPEMEHHBIX TEXHOJOTHUH; MPUMEHEHUs OCBOCHHBIX JKCIEPUMEHTAIbHBIX YMEHMU IS
uccienoBaHus (PU3UUECKUX SBJIEHUH, B TOM YHCIIE JUISl IPOBEPKU TUIIOTE3 U BBISBICHUS
3aKOHOMEPHOCTEM.

Pemenne THUNOBBIX pAcUETHBIX 3a7ad B 1—2 JAEUCTBUSA C ONOPOM Ha AITOPUTM,
IpeBapUTEeNbHO pa300paHHBId COBMECTHO C IMEAaroroM, B TOM YHUCIIE IMPeInojararimx
MCIOJIb30BaHue (PU3MUECKON MOJIeNN U OCHOBAHHBIX HA COAEPKAaHUM PA3IUYHBIX pa3/eioB
Kypca QpU3UKH.
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