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OCHOBHOTO 00111eT0 00pa30BaHUs
KonuuectBo yacos 3a roj -238 yacos:
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B 9 knacce — 102 yaca (3 gaca B HEZENO).

Cpoxk peanuzauuu: 3 roaa

c. EmenbsanoBka, 2026 T



MNOACHUTEJIbHAS 3AIINCKA

OepnepanbHas pabouass mporpamma 1o ¢GuU3MKe g 00Yy4alolUXCs C  3aJCpKKOU
ncuxudeckoro pasputus (ganee — 3I[IP) Ha ypoBHE OCHOBHOTO 001IeT0 00pa3OBaHMS
MOJArOTOBIEHa Ha OcHOBe DejepaibHOrO0 TOCYJAapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAapTa
OCHOBHOTO oOmero oopazosanus ([Tpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287)
(maee — ®IOC 0OO0O0), DenepanbHON aTaNTHPOBAHHOW OOpPa30BATENBFHONW MPOTPAMMEI
OCHOBHOTO 001ero oOpa3oBaHusi M OOyYaroONIUXCsl C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
3nopoBbs (IIpukaz Munnpocsemenust Poccun ot 24 HosiOpss 2022 1. Ne 1025), deaepanbHoi
paboueil mporpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs MO ydeOHOMY mnpenmety «Dusuka»
(6azoBeiif  ypoBeHb), Konuenuuu mnpenomaBanusi ydeOHOro mnpenmera «Dusukay B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yrONIMX OCHOBHBIE
oOmreo0pazoBarenbHbIe MporpaMmbl, DenepanbHON paboyeil mporpaMMbl BOCIIUTAHUSA, C YUETOM
pacmpeieieHHBIX TI0 KJaccaM TMpOBEpsSeMbIX TpeOOBaHWII K pe3yibTaraM OCBOCHUS
®denepanbHOI a1aNTHPOBAHHON 00pa30BaTEILHON MPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUs

JUIS1 OOYYArOIINXCS C 3aICPIKKON TMICUXUIECKOTO PA3BUTHSL.

O0mas xapakrepucTuka yueO0HOro npeamera « ®u3nka»

Y4eOHbIi peaMET «Duzuka» SIBJISICTCSI CHUCTEMOOOPA3YIOIIUM TUTSt
€CTeCTBEHHOHAYYHBIX IPEIMETOB, MOCKOIBKY (H3MUecKre 3aKOHBI MHUPO3IAaHUS SBISIOTCS
OCHOBOU COJICpKaHHUSI KypCOB XMMHHU, OUOJIOTHH, Teorpaduu u actpoHoMuu. Pusnka BOOpykaer
00y4YarOIUXCsl HAYYHBIM METOZOM MO3HAHMSI, TO3BOJISIFOIINM TMOJTy4aTh O0BEKTUBHBIC 3HAHUS 00
OKpY’KaloIeM MUpe.

[lpeaqmer MakcUMalbHO HampaBieH Ha (QOpPMHUpPOBAaHWE HHTEpeca K MPUPOJHOMY H
COLIMATTLHOMY MHPY, COBEpPIIIEHCTBOBAHHE IMO3HABATEIHLHON JIEATENbHOCTH oOyuatomuxcs ¢ 3[1P
32 CUET OBJIAJICHUS MBICTUTEILHBIMA OIEPAMSIMH CpPaBHEHHUs, OOOOIIEHUs, pa3BUTHE
CIIOCOOHOCTH apryMEHTHPOBATh CBOE MHEHHUE, (OPMHUPOBAHHUE BO3MOXKHOCTEH COBMECTHOM
JeSITeTTHHOCTH.

Nzyuenne Gusuku crnocoOCTBYeT pa3BUTHIO Y oOydarommxcs ¢ 3I1P mpocTpaHcTBEHHOTO
BOOOpakeHUs, (PYHKIIMOHAIBHONH TI'PAMOTHOCTH, YMEHHUS BOCIHPHHMMATh U KPUTHYECKU
aHATM3UPOBaTh HH(POPMAIIHIO, PEJACTABICHHYIO B PAa3IUYHBIX (popMax. 3HAYMMOCTh TpeaMeTa
JUISE Pa3BUTHUS KU3HCHHOW KOMITETCHIIMM OOYYAIONIMXCSl 3aKIF0YaeTCs B YCBOCHHUU OCHOBBI
(bu3NYeCKUX 3HAHWH, HEOOXOAMMBIX JUIS TIOBCEIHEBHOW JKU3HU; HABBIKOB 3JIOPOBOTO H
Oe3o0macHOro ISl 4YeJIoBeKa M OKpYXKAlolledl ero cpembl oOpasza KU3HU; (HOPMHUPOBAHHH

JKOJIOTUYECKON KYJIBTYPHI.



[Iporpamma otpakaeT cojaepkaHue oOyueHUs npenmeTy «DPu3nka» ¢ y4yeToM O0COOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTel oOydaromuxcst ¢ 3[IP. OsnaneHue MaHHBIM Y4YEOHBIM
MPEAMETOM TIPEICTABIISIET OMPEICICHHYIO TPYAHOCTD st oOydaromuxcs ¢ 3[1P. 3to cBszano ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIeSITEIbHOCTH, MEPUOJUYECKUMHU KOJICOAHUSAMU BHUMAHUA,
MaJbIM O0BEMOM TMaMATH, HEJIOCTaTOYHOCTHIO OOIIero 3amaca 3HaHUM, [OHMKEHHBIM
[I03HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUYEBOrO Pa3BUTHS.

Jlg mpeoonenus TpyAHOCTEH B U3yueHuu yueOHoro mpeamera «Dusuka» HeoOxoauma
ajanTanus o0beMa M XapakTepa y4eOHOro Marepuana K IO3HaBaTeJbHbIM BO3MOXKHOCTSAM
JAHHOM KaTeropuu OOy4alomMXCs, ydYeT HMX OCOOEHHOCTEH pa3BUTHA: HCIOJIb30BAHUE
QJITOPUTMOB, BHYTPUIPEIMETHBIX W MEXIPEAMETHBIX CBS3€H, MOCTENEHHOE YCJIOXHEHHE
M3y4aeMoro MaTepuana.

JlanHast mporpaMMa KOHKPETHU3HPYET COJEP’KaHUE NPEAMETHBIX TEM B COOTBETCTBHM C
TpeOOBaHUSAMHI 00Pa30BATENBHOIO CTaHIAPTA, PEKOMEHAYEMYIO IOCIIE0BATEIbHOCTh U3YUCHUS
pa3zienoB (GU3MKU C YYETOM MEKIPEIMETHBIX H BHYTPHUIIPEIMETHBIX CBS3EH, JIOTHKH Y4eOHOTO
mpolecca, BO3PACTHBIX U ICUXOJOTHYECKHX ocoOeHHocTel oOyuarommuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOT'O 0011ero o0pa3oBaHus, ONpeAensieT MUHUMAJIbHBII HAaOOp OMBITOB, TEMOHCTpAIH,
MPOBOJUMBIX YUUTENIEM B KJIacce, JIAOOPATOPHBIX paboT, BHIMOIHAEMBIX 00yUYaIOIIMMUCS.

MeTtonuyeckoil ocHOBOW H3ydeHMsI Kypca «®dusmka» Ha ypoBHE OCHOBHOI'O OOIIEro
00pa3oBaHUs SIBISETCS CHUCTEMHO-/IEATEIbHOCTHBIM MOJXO0J, 00ECIeYMBAIOUINI JOCTHKEHHE
JMYHOCTHBIX, METAlpeAMETHBIX M MPEAMETHBIX 00pa30oBaTEIbHBIX PE3yJbTaTOB MOCPEICTBOM
OpraHu3alii aKTHBHOM MO3HABAaTENbHOU AEATEIbHOCTH OOYYAIOIIMXCS, YTO OYEHb BAXKHO NPH

o0yuenuu aereii ¢ 3[1P, 11 KOTOpPBIX XapaKTEPHO CHIKEHUE TIO3HABATEIbHON aKTUBHOCTH.

Hesn u 3agaun u3ydyeHus yueoHoro npeamera «Puzuka»

Obwue yenu nzydeHus ydebHoro npeamera «Dusuka» mpezacrabieHbl B DenepanbHoi
paboueii mporpaMMe OCHOBHOTO 00IIIero 00pa3oBaHUsI.

OCHOBHOH TIeJIBIOOOYYEHUST JETEH C 3aIepKKON TICMXMUYECKOTO0 Pa3BUTHS Ha JTaHHOM
npeaMeTe SBJISETCsS: TIOBBIIIEHHE COIMAIbHOM aJanTanuu JAeTed dYepe3 MpUMEHEHHE
¢du3nUecKrx 3HaHUI Ha TPAKTUKE.

Hns oOyuarormuxest ¢ 3[IP, Tak ke, Kak W JyUIsi HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBAaWBAIOUIMX OCHOBHYIO OOpa30BaTeNbHYI0 MpOrpamMmy, JAOMUHUPYIOIIEE
3HaYeHHE MPUOOPETAIOT TAKUE Yeu, KaK:

. npuoOpeTeHne HHTEpeca M cTpemieHus oOywaromuxcs ¢ 3[IP x HayuHOMY

M3YYEHUIO MPUPOJIBL, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



. pa3BuTHE 0a30BBIX MpPEJCTABICHUA O HAaydYHOM METOJE T[O3HAHUA M
(opMupOBaHUE UCCIIEN0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSIM;

. ¢dbopMupoBaHUE HAyYHOTO MHUPOBO33PEHHUS, HA JOCTYIHOM JUIsl OOydaroIuxcs ¢
3IIP ypoBHe, Kak pe3yibTaTa U3y4eHUs] OCHOB CTPOCHHUSI MaTepuu U (hyHJaMEHTaIbHbBIX 3aKOHOB
bu3uKy;

. dopMHupOBaHUE TPEACTABICHUH O poOMM (QU3UKK Ui Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHue 3THUX Lieei 00ecieunBaeTcsl pelIeHueM cielyoux3aau.

. npuoOpereHre ©0a30BBIX 3HAHUM O JUCKPETHOM CTPOCHHMM BEILIECTBA, O
MEXaHUYECKUX, TEIVIOBBIX, MIEKTPUUECKUX, MATHUTHBIX Y KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne YMEHUH OIUCHIBATh U OOBACHATH (PU3NYECKUE SBICHUS C
UCIIOJIb30BaHMEM TOTYUYEHHBIX 3HAHUHN U C ONOPOH Ha IIaH/CXeMy;

. OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3aJad C MCIIOJIb30BAaHUEM
(bU3U4ECKUX MOJIENEN C OIIOPOM Ha aITOPUTM;

. pa3BUTHE YMEHHUH HaONloAaTh NPUPOAHBIC SIBICHUS M BBIIOJIHATH OIBITHI,
naboparopHble  pabOTBl M HKCIIEPUMEHTAJIbHBIE  HCCIEIOBAaHMS C  HUCIOJIb30BaHHEM
U3MEPUTENILHBIX TPHOOPOB (IO PYKOBOJCTBOM YUUTEIA);

. OCBOEHHE TPUEMOB paboThl ¢ HHPOpMaIel PU3MIECKOTO COEPIKAHUS, BKITIOYAst
MHGOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3HUKH, aHAJIN3 U OLlEHUBaHUE UH(OpMaLInu;

= 3HAKOMCTBO €O c(epaMu MNpo(hecCHOHANbHON AEATeNbHOCTH, CBS3aHHBIMU C
(GU3UKOH, M COBPEMEHHBIMU TEXHOJOTMSIMM, OCHOBAaHHBIMH Ha JIOCTHXKEHUAX (U3NUECKOM
HayKH.

OcobennocTu 0T0Opa U aJanNTAlNU Y4eOHOT0 MaTepuaJia no pusmuke

OcHoBoli 00yuenus: obyvaromuxcsi ¢ 3[IP Ha mpenMerax eCTECTBEHHOHAYYHOTO ITMKJIa
SIBIIIETCS. PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX OINEpalfii (aHaiu3, CUHTE3, CpaBHEHUE,
00001IeHNe) HA OCHOBE BBIMOJIHCHUS PA3BUBAIOIINX YIPAKHEHUH, (opMHpOBaHUE MPUEMOB
YMCTBEHHOW palOThHI: aHAJIW3 MCXOJIHBIX JAaHHBIX, TJIAHMPOBAHHWE MaTepuaia, OCYLIECTBIIEHUE
MO3TAMTHOTO M MTOTOBOTO CAaMOKOHTPOJISI, a TaKK€ OCYIIECTBISETCS JHMKBUAAIMS MPOOETIoB B
3HAHUAX, 3aKpeIJICHHEe W3YYCHHOTO Marepuana, OTpa0oTKa alropuTMOB, MOBTOPEHHE
npoiineHHoro. bospiioe 3HaueHHe MpUAaeTCss YMEHHIO PaccKa3aTh O BBIOJHEHHOH paboTe ¢
MIPABWIBHBIM yNOTPEOJIEHUEM COOTBETCTBYIOLIEH TEPMHHOJIOTHHM U COOJIOJCHHEM JIOTMYECKUX
cBs3eil B m3naraemom marepuane. Jlns oOydaromuxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUs TMO-TIPEKHEMY SBISIOTCS XapaKTEPHBIMHU: HEJOCTATOYHBIM YPOBEHb DPa3BUTHS

OTACJIBHBIX TMCHXUYCCKUX IPOLCCCOB (BOCHpI/ISITI/ISI, BHUMAaHHUA, IIaMsATH, MI)IHIJ'IGHI/IS'I),
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CHI)KCHHBII YPOBEHb MHTEIUICKTYATbHOTO Pa3BUTHsS, HU3KHI YPOBEHb BBIMIOJHEHUS yU4EOHBIX
3aJjaHui, HHU3Kas ycnemHocTs oOyueHus. [losromy mnpu wu3yueHumn ¢usuku Tpelyercs
[eJICHANPAaBICHHOEe HHTEIIEKTyalbHOe pa3Butue oOydarommxcs ¢ 3[IP, oTBewaromee wux
OCOOCHHOCTSIM W BO3MOXKHOCTSIM. Y4eT ocobeHHocTel oOyuaromuxcsi ¢ 3[IP TpeOyeT, 4ToObBI
MpU U3yYEeHUH HOBOTO MaTepualia 00s3aTeIbHO MPOUCXOINUIO MHOTOKPATHOE €ro MOBTOPEHHE,
pacupeHHOe pacCMOTPEHHE TEeM M BOIPOCOB, PACKPHIBAIOMIMX CBS3b (PU3UKU C JKU3HBIO;
aKTyaJIH3anys IePBUIHOTO KUZHEHHOTO OMBITA 00YJArOIIXCSI.

YcBoeHre mporpaMMHOr0 MaTepuaia Mo (U3MKe BBI3bIBACT OONbIINE 3aTPyAHEHUS Y
oOyuatomuxcs ¢ 3IIP, mostomy Teopusi u3y4aercs 0e3 BBIBOJOB CIOXKHBIX (popmyi. 3amauw,
TpeOyrolie MPUMEHEHUS CI0KHBIX MaTEeMaTHUYECKUX BBIYMCICHUN U (HOpMyJ, B OCOOCHHOCTH
TaKUX TeM, Kak «MexXaHn4ecKoe TBUKCHUE», «ApXUMeoBa cuiiay, «MexaHudeckas SJHepPTUs,
«ONeKTpuUecKe SBICHUSD, « INEKTPOMArHUTHBIC SIBICHUA», PELIAIOTCS B KJIacce C MOMOIIBIO
YUUTEISL.

Ocoboe BHUMaHHE TPU U3YYCHUH Kypca (PU3HMKH yIeNseTcs] MOCTAaHOBKE M OpraHU3aIluH
AKCTIEPUMEHTA, a TAK)KE MPOBEACHUIO (MMPEHMYIIIECTBEHHO Ha KaXKIOM YPOKE) KPAaTKOBPEMEHHBIX
JIEMOHCTpAIHH (BO3MOXHO C UCTIOJIb30BAaHUEM AJIEKTPOHHON JeMOHCcTpalun). HekoTopbie TeMbl
00s3aTeNBbHO TOJDKHBI BKITIOYATh OMOPHEIE JTA00paTOPHBIE padO0ThI, KOTOPHIE Pa3BUBAIOT YMEHUE
MOJIb30BAThCSl MPOCTEHIIMMU TPUOOpaMHU, aHAJTM3UPOBATh IOJyUYeHHBIE JaHHBIE. B CBs3u C
OCOOCHHOCTSIMU TOBEJCHUS U JeATeNbHOCTH oOyuatomuxes ¢ 3P (pacTtopmoxkeHHOCTS,
HEOPraHU30BAHHOCTH) MPEIYCMOTPEH CTPOXKAWUIINI KOHTPOJb 3a COONIOJACHHEM TpPaBUI
TEXHHUKHU 0€30MaCHOCTH MPU MPOBEICHUH TAOOPATOPHBIX U MPAKTHUECKHUX PadoT.

Bonbmoe BHUManume mnpu u3ydeHUH Qu3uku moapoctkamu c 3IIP oOpamaercs Ha
OBJIAJICHUC WMHU TMPAKTUICCKUMHU YMCHHMSIMH W HaBblkaMHu. [IpegycMaTpuBacTcs yMEHBIICHHUE
o0beMa TEOPEeTUYECKUX CBEIEHUH, BKJIIOYCHHE OTAEIbHBIX TEM WM IENbIX pa3/ejioB B
MaTepuaiabl A 0030pHOro, O3HAKOMHUTENBHOTO WM  (PaKylIbTaTUBHOTO  HM3y4YEHUS.
[Ipeyaraercss yMmeHbIIeHHE O0beMa MaTEMaTHUECKMX BBIYHMCICHUN 3a CYET YBEIUYCHUS
Ka4eCTBEHHOTO OITMCAHUS SIBJICHUHN U MTPOIECCOB

JlocTaTouyHOE KOJMYECTBO BpPEMEHU OTBOAMTCA HA PACCMOTPEHHE TEM U BOIPOCOB,
PaCKpBIBAIOIINX CBsI3b (M3UKU C JKU3HBIO, C TEMH SIBICHUSMHU, HAOMIOJCHUSIMH, KOTOpHIC
XOPOIIIO U3BECTHBI YICHHKAM M3 MX KHU3HEHHOTO OTIBITA.

MakcuMaTbHO HCIIONB3YOTCS MEXKIPEIMETHBIC CBSI3M C TAaKHUMH JIUCIMILITAHAMH, KaK
reorpadus, Xumus, Owuonorus, T.K. oOydarommecs ¢ 3I[IP ocobeHHO HYyXIawTCI B
MPETNOAHECEHUH OJHOTO M TOTO e Y4eOHOro MmaTepuana B Pa3lUYHBIX acCleKTax, B €ro
BapbUPOBAHUHU, B HEOJHOKPATHOM IMOBTOPSHUM W 3aKPEIUICHWU TIIOJYYCHHBIX 3HAHUH W

npakTHueckux ymeHuil. [1o3Bomsisi paccmaTpuBaTh OAMH U TOT K€ y4eOHBIN MaTepHall ¢ pa3HbIX
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TOYCK 3pPCHUA, MCKIPCAMCTHBIC CBA3U CHOCO6CTBYIOT €ro JydulieMy OCMBICIICHUIO, Ooiee

MPOYHOMY 3aKPCIIJICHUIO MMOJTYYCHHBIX 3HAHUM U MPAKTUYCCKUX yMeHI/Iﬁ

IIpumepnbie BuabI AeATeqbHOCTH o0y4daromuxca ¢ 3IIP, o0ycioBiaeHHble 0cOo0bIMH
o0pa3oBaTeIbHBIMH TNOTPEOHOCTAMH W 00ecHeYMBAKOIIHEe OCMbBICJIEHHOE OCBOEHHE

coiepKaHUM 00pa3oBaHMsA MO npeaMeTy «Du3nka»

[lpumepHass Temaruueckass M TEPMHUHOJOTMYECKas JIEKCHKAa IO Kypcy (GHU3HKH
cootBercTByeT POIT OOO.

Conepxanne BHJIOB JesTenbHOCTH oOywaromuxcs ¢ 3[IP Ha ypokax ¢usuku
ompenensercss WX O0COOBIMH  oOpa3oBaTelbHBIMH TOTpeOHOCTsMH. [loMumMo  mmHpOKO
ucnonp3dyemMbix B ®OIT OO0 o6mmx 11 Bcex 00y4aromuxcsi BUIOB JEATEIBHOCTH CIICTYET
YCHWJINTh BHJBI IESTEIBHOCTH, CHICHU(UYHBIE Ul JaHHOIN KaTeropuH AETeH, 00ecreunBaroNie
OCMBICIICHHOE OCBOEHHE COJEp)KaHHs 00pa3oBaHUS IO NpPEAMETYy: YCHJICHHE NpeIMETHO-
NPAaKTUYECKON JEesTeTbHOCTH C aKTHUBHU3AIMEW CEHCOPHBIX CHCTEM; OCBOEHHE MarepHhaia C
ONOpOH HA  AITOPHUTM; «IIOMIArOBOCTH» B  H3YYEHMHM MaTepHaja; HCIIOJIb30BaHHE
JIOTIOJTHUTETIbHOM BH3YAJILHON OTOPHI (CXEMBI, IIA0JI0HBI, ONOPHBIE TaOIUIIbI); PEYEBON OTYET O
IpoIiecce U pe3yJsibTaTe AEATEIbHOCTH; BHIIIOJHEHNE CIICIHUABHBIX 3aJaHui, 00eCeunBaIOIINX
KOPPEKIHIO PEeryJsiuy y4eOHO-TTO3HABATEIBHON MEATENIbHOCTH M KOHTPOJIb COOCTBEHHOTO
pesynbTara.

Jns obyuatonuxcst ¢ 3P cymecTBeHHBIM SBISIOTCS NMPHEMbI PabOThl C JEKCHYECKUM
maTtepuajioM 1o mpeamery. [IpoBoxuTcst crenuanbHass paboTa 1O BBEICHHUIO B AKTHUBHBIN
CJIOBapb 00YYaIOMIMXCSI COOTBETCTBYIOUICH TEPMUHOJOTHH. V3ydyaemble TEpMUHBI BBOAATCS Ha
MOJINCEHCOPHOM OCHOBE, OO0s3aTelbHA BH3YyaJIbHAs IOJJEPXKKA, AITOPUTMBI paboOTHI ¢
OIpeJIeTICHNEM, OTIOPHBIE CXEMBI JUTS aKTyaJIN3allMi TEPMUHOIOTHH.

B cBa3u ¢ ocoObiMu 00pa3oBaTeslbHBIMU MOTpeOHOCTAIMU oOyuatomuxcs ¢ 3I1P, mpu
TUTAHUPOBAHHUU PA0OTHI yUECHHUKA HA YPOKE CIIEAYET MPHUIEPKUBATHCS CIEIYIONIIX MOMEHTOB!

1. Ilpu ompoce HEOOXOAWMO: [aBaTh ANTOPUTM OTBETA; pa3pemaTh IOJIb30BATHCS
IUIAHOM, COCTAaBJICHHBIM IPH IOJATOTOBKE JOMAIIHETO 3aJaHMs; JaBaTh OOJbIIE BPEMEHU
TOTOBUTBHCSI K OTBETY Y JOCKM; paspemaTh AeNaTh NpeABAPUTEIbHBIC 3aIlUCH, TOJIb30BATHCS
HATrJISITHBIMA TIOCOOUSIMH.

2. Tlo BO3MOXHOCTH 3aJaBaTh OOYYAIOIIMMCS HABOAAIINE M YTOYHSIOUIME BOIPOCHI,
KOTOpBIE TIOMOTYT MM MOCJIEOBATENBHO U3JIOKUTh MaTepuall.

3. Cucrematudecku TMpOBEPSITh YCBOEGHHE MarTepuajga [0 TeMaM YpPOKOB, JUIS

CBOEBPEMEHHOT'0 OOHApY>KEHUs MTPOOEIIOB B MPOIIEIIIEM MaTepHale.



4. B mpomecce u3ydyeHHs HOBOTO MaTeprialia BHUMaHHE YYCHHMKOB oOpariaercs Ha
HauOoJiee CIOXHBIE pasfenbl uzydaemoil Tembl. HeoOxomumo wyame oOpamatbecsi K HAM C
BOIPOCaMH, BBISCHSIOIIMMHU MOHHMaHuEe y4yeOHOro MaTepuaja, CTUMYJIHUPOBATH BOMPOCHI MPHU

3aTPYJAHCHHUAX B YCBOCHHUH HOBOI'O MaTcpurajia.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM IUIaHe

B cootBerctBuM ¢ denepanbHbIM T'OCYIAapCTBEHHBIM 0O0pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00111er0 00pa3oBaHus y4eOHbI mpenMeT « Pu3nuka» BXOAUT B MPEIMETHYIO 007acTh
«EcTecTBeHHble Hayku» W SBIseTCs 00s3arenbHbIM s u3ydeHus. CojepikaHue ydeOHOTro
npenmera «@usuka», npejacraBieHHoe B PenepanbHON paboyeil mporpaMme, COOTBETCTBYET
dI'OC 000, DenepanbHON 00pa30BATENHHOM MPOrpaMMe OCHOBHOTO 001Iero oOpa3oBaHMS,
denepalbHOM aAaNTUPOBAHHON 00pa30BaTENbHOI MPOrpaMMe OCHOBHOTO O0IIEero 00pa3oBaHUs
JUIsE 00yYaroIUXCs € 3aAePXKKOM IICUXMUYECKOTO Pa3BUTHUS.

OO01mee 9mCIIO 9acoB, PeKOMEHIOBAHHBIX JUIsI M3ydeHUsl (PU3WKU Ha 0A30BOM ypOBHE, —
238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Heneno), B 8 kitacce — 68 gacoB (2 yaca B HeZEIO),

B 9 kiacce — 102 gaca (3 yaca B HE/IeIH0).



COJAEP)KAHME YYEBHOI'O INTPEIMETA «®U3UKA»

7 KJIACC

Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPY/KAKIIEr0 MUpa

®usuka — Hayka o npupone. SABiaenuss npuponsl (MC). Dusmueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BeauuuHbl. M3Mepenue Qusnueckux BenuuuH. Qusuueckue npubopbi.
Toepewnocmv uzmepenuii. MexayHapoaHasi CUCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBeHHbIe HAYKU M3Y4aroT NpUpoxy. Ecmecmeenno-nayunulii
Memoo No3HaHus: HaOI00eHue, NOCMAHOBKA HAYYHO20 B0NPOCA, BbLOBUICEHUE SUNOME3,
9KCHepuMeHm No npogepke 2unomes, o00ObvAcHeHue Habawoaemo2o  AeneHus. Onucanue
Quszuueckux A61eHULl C NOMOWbIO MOOeell.

[Ipeamer u MeTobI (HUBHKH.

Hemoncmpayuu
1. MexaHnuyeckue, TEIIoBbIe, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.
2. dwuzuueckre MNPUOOPHl U TMpoleaypa MNPSIMBIX H3MEPEHHI aHaJOroBBIM U

UPPOBBIM PUOOPOM.

Jlabopamopusie pabomot u onvimul

1.Omnpenenenuie LEeHbI 1EIEHUS U3MEPUTENBHOTO IpUbopa (KCTONb3Ys TEXHOJIOTHYECKYIO
KapTy SKCIIEPUMEHTA).

2. 3MepeHune pacCTOSHUM.

3. U3mepenne 00bEéMa )KUIKOCTU U TBEPAOIO TeNa

4. Onpeoenenue pazmepos MAaivlx mei.

5. HW3MepeHuwe TemmepaTrypbl MpU TOMOIIM KHAKOCTHOTO TEPMOMETpa M JaTuuKa
TEMIIepaTyphbl.

6. Ilposedenue uccnedosanus no npogepke 2unomesvl. OAIbHOCMb NONEMA UWLAPUKA,

NYWeHHo20 2COpuU30HmalbHo, nmem 60JZbW€, yem boavue evicoma nycka.

Pasnen 2. [lepBoHavaibHbIe CBeeHUS 0 CTPOCHHH BelleCTBA

CrpoeHue BelIecTBa: aTOMbl U MOJIEKYJBI, uUx pasmepsl. Onvimvl, 00KaA3vlaAOWUE
OUCKpemHoe cmpoeHue euecmad.

JBwxeHue dvactuil BemecTBa. CBSI3b CKOPOCTH JBHUKEHHS YacTHI] C TeMIEpaTypoil.
bpoyHoBckoe nBmxkenue, muddysus. Bzaumooeticmsue wacmuy eeujecmed: Npumsaicenue u

ommaJjlKuearue.



ArperaTHple COCTOSIHMS BEIIECTBA: CMpPOEHUe 2a308, JHCUOKOCMeU U  MmEEPObIX
(Kpucmaniuueckux) mei. B3aumocenzv medxcoy ce0Ucmeamu 6ewecmes 6 PAsHbIX azpeamHblx
COCMOAHUAX U UX AMOMHO-MONEKVAAPHbIM cmpoeruem. OcobenHOCmu azpe2amHtblx COCMOSIHULL
6000l.

Hemoncmpayuu

1.HaGroneHne OpOyHOBCKOTO JIBFKCHUSI.

2.Habmonenne nuddysun.

3. Habnrooenue aenenuil, 00bACHAOWUXC NPUMANCEHUEM UL OMMAIKUBAHUEM YaACmuY

sewecmeda.

Jlabopamopuwvie padbomot u onvimol

1.Oyenxa ouamempa amoma memooom psoos (¢ ucnoiv3oearuem gomozpagduii).

2.0mnbITH IO HAOIIOIEUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3.0O1bITH 110 OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSIKEHUS (2J1eKMPOHHAA
oemoncmpayus).

Pa3nen 3. /IBu:keHHe U B3auMoOeiicTBHE TeJl

Mexannyeckoe aBuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE ABMkeHHEe. CKOpOCTb.
Cpeonss ckopocmv npu HepasHoMepHOM OsudiceHuu. Pacu€T myTH U BpeMEHH JIBUKEHUSI.

SBnenue uMHEpPUUMH. 3axoH unepyuu. Bzaumooeiicmseue men Kaxk NpuduHa uUsMeHeHusl
ckopocmu 0sudicenusi men. Macca kak mepa unepmuocmu mena. [InotHocts BemectBa. Cgsa3b
NIOMHOCMU C KOIUYECTN8OM MOJIEKYI 8 eOuHuYye 00vEMa eujecmaa.

Cuna xak xapakTepucTuka B3aumojeiicTBus ten. Cuza ynpyeocmu W 3akoH ['yka.
Hzmepenue cunvt ¢ nomowwbro ounamomempa. SIBleHUE TATOTEHUS W cuia Tsbkectu. Cuna
msaxcecmu Ha opyaux naanemax (MC). Bec Tena. HeBecomocts. CriojkeHue CUJl, HAlpaBIEeHHBIX
no oaHou mpsimoil. PaBHOnelcTBytomas cuwin. Cuna mpenus. Tpenue cKoviceHus u mpeHue

nokos. Tpenue 6 npupooe u mexuuxe (MC).

Hemoncmpayuu’

1. HaGumoieHne MeXaHU4eCKOro JBMKCHHS TeJla.

2. H3MepeHune CKOpOCTH MPSIMOJIMHEHHOTO IBUXKCHUS.

3. Habnronenue siBleHUs] HHEPLIWH.

4. HaGmronenne naMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHUH TEJT.
5. CpaBHEHHE MacC 10 B3aUMOJICHCTBHUIO TEJL.

6. CroXeHUe CHJI, HAIPABJICHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnvie pabomsl u onvinol



l. OmnpeneneHne CKOPOCTH PABHOMEPHOTO IBMXKEHUS (IIApUKa B JKUAKOCTH, MOJAEIH
AIIEKTPUIECKOTO aBTOMOOWIIS U T. 11.)(271eKIMPOHHAA OEMOHCMPAUUSL).

2. OmnpeneneHue cpeAHed CKOPOCTH CKOJIBXKEHHS Opycka WM [Iapuka II0
HAKJIOHHOH MJIOCKOCTH.

3. Omnpenenenne IIOTHOCTH TBEPAOTO TeNa.

4. OmnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsKEHHS (eopMaiiu) mpyKUHBI
OT MPUJIOKEHHON CUJIBI.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBHUCUMOCTH CHUJIbI TPEHHUS CKOJIBKEHHUS OT Beca
TeJa ¥ XapakTepa COMPUKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nes 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B

Hasnenue. Cnocodwvl ymeHvuienus u ygsenudenus oagnenus. /lagnenue 2asza. 3a8ucumocms
oaenenusi easza om 00véma, memnepamypsl. Ilepedaua oOasnenus meEpoLIMU Mmenamu,
aorcuokocmamu u eazamu. 3axon Ilackana. [Inesmamuyeckue mawiunsl. 3aBUCUMOCTD JaBICHUS
KUIKOCTH OT rnyOuHbl. Coobwarowuecst cocyosl. 1 uopasnuieckue mexaHusmol.

Atmochepa 3emnn u armocdepHoe maBieHue. lIpuuuHvl Cyujecmeosanusi 8030VUIHOU
obonouxku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheprozo OasneHus. 3asucumocms
ammocgheprozo O0aeneHus om Gvlcomvl HAO YposHem Mmops. IlIpubopvr Ona  usmepenus
ammocgeprno2o 0asnenus.

Heticmsue ocuoxocmu u 2aza Ha Noepyx#céHHoe 6 Hux meno. BwlTankuBaromas

(apxumenoBa) cuna. 3axkox Apxumeoa. [lnasanue men. Bozoyxonniasanue.

Hemoncmpayuu

l. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

2. [lepenaua naBieHUsT KUIKOCTHIO U Ta30M.

3. Coobmaromuecst CoCyIbl.

4. I'mppasimyeckuii pecc.

5. [IposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHUS.

6. 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
IJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHIKOCTH.

8. VYcnoBue 1miaBaHus TEJ: IUJIABAHUE WIM TOTPYKEHUE TEJI B 3aBUCHMOCTH OT
COOTHOIIIEHUS IJIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopuwvie padbomot u onvimol

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAEC OT 00bEMa MOTPYKEHHOU B

KHUAKOCTh 4aCTH TECa.
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2. OmnpeneneHre BBITAJKUBAIOLIEH CHIIbI, JEHUCTBYIOLIEH Ha TEJO, MOTPYXKEHHOE B
JKHUJIKOCTb.

3. [IpoBepka HE3aBUCHMMOCTH BBITAJKUBAIONIECH CHJIbI, JICHCTBYIOIIEH Ha TEJIO B
AKUIKOCTH, OT MAcChl Tela.

4. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH

Ha TCJIO B XUJIKOCTH, OT 00BEMa HOI‘py}I(éHHOﬁ B KHAKOCTh YaCTH TCJla M OT IINIOTHOCTHU

KHUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYHPOBAaHHUE JIOJKU M OIpeleseHne eé
Ipy30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus

Mexannyeckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAaKIOHHAsl IJIOCKOCTh. [lpasuno pasHnogecus
pviuaza. Ilpumenenue npasuna pasHogecusi pviuaza K 0OI0KY. «30710moe Npasunoy MexaHuxu.
KIIJ mpocTeix MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannyeckast sHeprusi. Kunmemuueckas u nomeunyuanvHas suepeus. IlIpespawjenue
00H020 8UOA MEXAHUYECKOLL dHepaul 8 Opy2oll. 3aKOH COXPAHEHUS YHEPTUU B MEXaHHUKE.

Hemoncmpayuu

l. [TprMepsl IPOCTHIX MEXAHNU3MOB.

Jlabopamopuviepabomut u onvimot’

1. Omnpenenenve pa®OTHl CHIIBI TPEHUS TPU PABHOMEPHOM [BIKEHHHM Tela IO

FOpHBOHTaHBHOﬁ ITOBCPXHOCTH.

2. HccenenoBanue ycioBuil paBHOBECHs phlyara.

3. N3amepenne KIIJl HaKTOHHOM MJIOCKOCTH (271€KMPOHHASL 0EMOHCMPAYUSL).

4. W3ydyeHne 3akoHa COXpaHEHHMsS MEXaHWUYECKOW DJHEpPruu  (I1eKmpoHHAas
demoncmpayus).
8 KUIIACC

Pa3nen 6. TermioBele iBJIeHHUS

OcHogHble NoN0dCeHUsT MONEKYIAPHO-KUHEMUYeCKOU meopuu CmpoeHus eeuecmasd.
Macca u pazmepvr amomos u monekynr. Onvlmovl, NOOMEEPHCOAIOUUE OCHOBHBLE NOJIONCEHUS
MO/Z@KyJZﬂpHO-KMH@muHGCKOZJ meopuu.

Mopnenu TBEPAOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSHUMN BemecTBa. Kpucmaniuyeckue

u amopguvie mena. ObvicHeHUe CBOUCME 2a308, HCUOKOCME U MBEEPOLIX Mel HA OCHOBe
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NONOJCEHULl  MONeKVAAPHO-KuHemuyeckol meopuu. CMadyWBaHUE U KANUWLIAPHbIE s16eHUs.
Tennosoe pacwupenue u cocamue.

Temmieparypa. Ces3b memnepamypuvl coO CKOPOCHbIO MENI0B020 OBUNCEHUSL HACMUY.

Buytpennsis sHeprus. Cnocobvl uzmeHeHus 6HYMpeHHel 3Hepeuu: Mmenionepeoada u
coseputenue pabomul. Buobl menionepeoauu: menionpogoOHOCMb, KOHBEKYUS, U3TYYeHUe.

KonuuectBo TemnoTel. Yoenvnas mennoémxocms eewecmea.Tennioobmen u mennosoe
pasHosecue. Ypasnenue menioso2o Oalanca.

Ilnagnenue u  omeepoesanue  KPUCMAITUYECKUX — 6ewecms. Yoernvnas — menjioma
nnasnenus. Ilapooopasosanue u xonoencayus. Ucnapenue (MC). Kunenne. Yoenvnas menioma
napoobpazosanus.3asucumMocms  memnepamypbl KUneHuss om ammocghepnoco O0asieHus.
Brasxcnocmo 6o30yxa.

DHeprust TOIUINBA. YOenbHAsk menioma c2opanusl.

Ipunyuner pabomer mennosvix osucamenei. KIIJ] mennosoco oeucamens. Tennosvie
osueamenu u 3awuma oxkpycaowei cpeovt (MC).

3akxon coxpanenus u npeepaweHus suepauu 8 meniogwvlx npoyeccax (MC).

Hemoncmpayuu

l. Habnronenue OpOyHOBCKOTO JBHKEHUSL.

2. Ha6monenue nuddysun.

3. HaOnroneHue siBIeHM A CMaunBaHWsI M KaMMIUTSIPHBIX SIBIICHHA.

4. HaGnroneHue TemnoBoro pacumpeHust Tel.

5. V3MeHeHHne JaBlieHMs ra3a OpU H3MEHEHMM O00BbEMa M HarpeBaHUM WM
OXJIAXKICHUH.

6. [IpaBuna n3MepeHus TeMIepaTypsl.

7. Buner Tenmnonepenayn.

8. OxJaXkieHue Mpu COBEPIICHUU pabOTHI.

9. HarpeBanue npu coBepiieHUr padOThl BHEITHUMHE CHIIAMHU.

10. CpaBHeHME TEIUTOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaOnronenne KumeHus.

12.  HaGnropeHue MoCTOSHCTBA TEMIIEPATyphl IPU TUIABICHUU.

13.  Mogenu TEMIOBBIX ABUraTeNIEH.

Jlabopamopmuwvie padbomuvt u onvimol
1. OnpiTel 1O OOHAPYXEHHIO JEHCTBUS CHJI  MOJIEKYJSIPHOTO — MPUTSKEHUS
(21eKmponnas demoncmpayus).

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOMN COJIM WJIM caxapa.
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3. OnbITEl O HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH M TBEPIBIX
TEJL.

4. Omnpenenenue naBiaeHUs BO3IyXa B OAJIJIOHE MITIPHILA.

5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHs BO3JlyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAKICHUS.

6. Ilposepka cunomesvl TUHEUHOU 3ABUCUMOCTIU OJIUHbL CIOJIOUKA HCUOKOCMU 8
mepmomempuieckol mpyoxke om memnepamypbi.

7. HabGmionenue  u3MeHeHWs BHYTpPEHHEW OHEpruM Tela B pe3ysbTare
TeruIonepeiay U paboThl BHEITHUX CHIL.

8. HccnenoBanue sBICHHS TETIOOOMEHA NPHU CMEIIMBAHWUU XOJOJIHOW W TOpsSYeH
BOJIBI.

9.  Onpeoenenue Konuuecmea meniomvl, HOLYYEHHO20 B00O0U NPU MeNniooOMeHe ¢
HazpemuimM Memaiiuieckum YuruHOpoM.

10.  HccnenoBaHue nponecca UCIIapeHHUs.

11. OnpeneneHre OTHOCUTEIIBHOM BIAXHOCTH BO3AyXa.

12. Onpeodenenue yoenbHOU Meniomvl N1AsIeHUs TbOd.

Pa3nes 7. DiekTpu4ecKue H MAarHUTHbIE SIBJICHUS

Onexmpuszayusa men. JIBa poia 3MeKTpHUECKUX 3apsaoB. BianmoseiicTBrue 3apsiKeHHBIX
TEIL

DnexTpuueckoe none. [lpunyun cynepnosuyuu 31eKkmpuyeckux nojei (Ha KayecmeeHHoM
VposHe).

Hocumenu snekmpuueckux 3aps008. Dnemenmapusiii dnekmpudeckuti 3apsad. CmpoeHnue
amoma. TIpOBOJTHUKY U TUAJICKTPUKH. 3aKOH COXPAHCHHUS JICKTPHUSCKOTO 3apsijia.

DneKTpuuecKul TOK. Ycnosus cyujecmeoganus 21eKkmpuyecko2o mokda. VICTOUHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3MEKTPUYECKOro TOoKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE).
DnekmpuuecKuti mox 8 HCUOKOCMsX U 2a3ax.

PaGoTa U MOMIHOCTH 3JIEKTpUUECKOTO TOKA. 3axowu [[coyns—/lenya. Dnexmpuueckue
yenu u nompebumenu 3NeKMpuU4ecKou SHepeuu 6 Ovimy. DnexTpuueckas uenb. Cuia Toka.
Onexktpuueckoe HampspkeHHe. CoONpoTHUBIEHUE TPOBOJHUKA. YOenvHoe conpomueieHue
sewecmea. 3akon OMma anst yyactka nemnu. [lociegoBaTensHOE W MapalieNIbHOE COCTUHEHUE
MIPOBOTHUKOB. Kopomkoe 3amvikanue.

[ToctosiHHble MarHuThHl. B3anMopeiicTBHEe MOCTOSHHBIX MarHUTOB. MacHumHoe noie.
Maenumnoe none 3emau u e2o 3nauenue 01 xHcuznu Ha 3emne. Onvim Opcmeda. Maznummnoe

noJjie  9JeKnmpu4ecKkoco mokKa. HpuMeHeHue JJIEKMPOMACHUNIOB 6 MEXHUKE. ﬂeﬁcmeue
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MACHUMHO20 NOAA HA NPOBOOHUK C MOKOM. OJleKkmpoogueamens HNOCMOSAHHO20 MOKA.
Hcnonvzosanue anekmpoosucameneti 8 mexHu4ecKux yCmpoucmeax u Ha mpaicnopme.

Onvimvl  Dapaodes. Aenenue onekmpomacnumuou  unoykyuu. Ilpasuno Jlenya.
Onexmpoeenepamop. Cnocobvl nonyyeHus 3S1eKmpudeckoll 3Hepeuu. INCKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHHL.

Hemoncmpayuu

1. DIeKTpu3anus Tell.

JIBa posa 3MEeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DNeKTpOCTaTUUECKAsT MHYKIIUS.

3aKOH COXpaHEeHMsI AJEKTPUUECKUX 3apsiIOB.

[TpOBOAHMKY U TUIIIEKTPUKH.

MopenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHUKHN NOCTOSIHHOTO TOKA.

° ® N bk WD

JleficTBHS 2EKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B KUJIKOCTH.

11.  T'a30BbIii pa3psa.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13.  H3mepeHue 3IE€KTpUYECKOrO HANPSKEHNS BOJIBTMETPOM.

14. Peoctat u MarasuH cCOnpoOTHBIICHUM.

15.  BzammopelicTBHE NOCTOSTHHBIX MAarHUTOB.

16.  MogenupoBaHrue HEBO3MOXKHOCTH Pa3/ICJICHUs MOJIOCOB MarHUTa.

17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

18. OneIT Dpcrena.

19.  MarnuTHOE noje ToKa. DJIEKTPOMAarHumr.

20.  JlelicTBHE MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.

21. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

22.  HccnepoBaHue SBICHUS JIEKTPOMarHUTHON MHIYKIIHU.

23. OmnsiTel Dapanes.

24.  3aBUCHMOCTb  HAaNpaBlECHMs HHIYKIHMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHUSI.

25.  DruexTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomsl u onvimol
l. OnbiTel 1O  HAONIOACHMIO  JIEKTpU3ALMKM  Tel  MHAYKIMEHW M 1pu

COIIPUKOCHOBCHUU.
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HccnenoBanue AeHCTBUS SJICKTPUUIESCKOTO MOJIS Ha MPOBOJHUKU U TUJICKTPUKH.
COopka u mpoBepKa padOThI AJICKTPUUECKOH [T MTOCTOSHHOTO TOKA.

W3mepenue u peryupoBaHHie CUJIbl TOKA.

A T

W3mepenue u peryiupoBaHue HAMPSKEHUS.

6. Hccneoosanue 3asucumocmu cuibl moka, uodywe2o uepe3 pe3ucmop, om
CONPOMUBTIEHUSL PE3UCMOPA U HANPSICEHUS HA Pe3UCMOpe.

7. Onvimsl, O0eMOHCmMpUpyrOWue 3a8UCUMOCIb IIEKMPUUECKO20 CONPOMUBTEHUS

npoeodHuKa om eco aﬂMHbl, nﬂowa()u nonepevYroco ceverusl u mamepuaida.

8. IIposepka npasuna crodxceHus HanpaAXCeHull NPu NoCi1e008ameIbHOM COeOUHEHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 0ns cunvl moka npu naApaiieirbHOM cOeOUHeHUU Pe3sUCmopos.

10.  Omnpeznenenue paboThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.  Omnpeznenenne MOLTHOCTHU JIEKTPUUECKOIO TOKA, BBIJEIAEMOIN Ha PE3UCTOPE.

12.  HccnenoBaHue 3aBUCHUMOCTH CHMJIBI TOKA, MJAYIIEro 4Yepe3 JIaMIOuKy, OT

HaIIPSKEHUS Ha HEel.

13.  Onpeoenenue KII/] nacpesamens.

14. HccnenoBanyue MarHUTHOTO B3aUMOJIEWCTBHS IIOCTOSHHBIX MAarHUTOB.

15 I/I3yquHe MArdvuTHOTO IIOJISI ITOCTOAHHBLIX MAarHmMTOB HpI/I nux O6’I>€I[I/IHGHI/II/I nu
pasieacHUN.

16. HccnemoBanue IeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbITHI, JEMOHCTPUPYIOUINE 3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBHS KATYIIKH C

TOKOM M MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKA B KaTYILKE.
18. N3yueHne neicTBHAS MAarHUTHOTO NOJISL HA TPOBOJIHHUK C TOKOM.
19.  Koucmpyuposanue u uzyuenue pabomoi 31eKmpooeueames.
20. N3mepenue KIIJ[ anexTpoaBuraTtenbHON yCTaHOBKH.
21. OnpITBl 1O HCCICIOBAHUIO  SIBJICHUS  DJEKTPOMArHUTHOW  MHAYKIIUH:

HUCCICIOBAaHUC W3MEHEHUH 3HAUCHUS U HaIpaBJICHHUA HHAYKIWUOHHOT'O TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJICHUSA

Mexanunueckoe nBuxeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [IBIDKEHUs. PaBHOMepHOe mpsMoiuHEWHOe JBWXeHue. HepasHomepHnoe
npamonunelnoe osuxcerue. CpemaHsst U MSHOBEHHAs CKOPOCMb meid Npu HepPaAGHOMEPHOM

OBUMNCEHUU.
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Yckopenue. PasHoyckopennoe npamoauneliHoe osudcenue. CBOOOAHOE TaJICHHE.
Onvimul 'anunes.

Jlunetinas u yenoeas ckopocmu. Llenmpocmpemumensnoe yckopenue.

ITepBoiit 3akoH HeroToHa. BTopoii 3akon Herotona. Tpetuit 3akon Herotona. [Ipunyun
Cynepno3uyuu Cui.

Cuna ynpyzocmu. 3akon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbAHCEHUS, CUNA MPEeHUs
noKost, opyaue 8uobl MpeHus.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOTHOTO MajeHUs.
Heuocenue nnanem eoxpye Coanya (MC). Ilepsaa xkocmuueckas cxopocms. Hegsecomocmuv u
nepezpy3sKu.

PaBHOBecue marepuanbHON TOUKU. AOcontomuo meépooe meno. Pasnosecue meépoozo
meja ¢ 3aKpeniéHHol 0cvio 8paujerus. MOMEHT cuibl. [lenmp mascecmu.

Nmnynec tena. Usmenenue umnynvca. Mmnynoc cunvl. 3aKOH COXPAaHEHHS] HMMITYJIbCa.
PeaktuBnoe aBuxenue (MC).

Mexannyeckasi pabota U MomHOCTb. PaboTa cun TskectH, ynpyeocmu, mpenus. Cesasp
oHepeuu u pabomul. IloTeHNManbHas >HEPrUs Tena, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
llomenyuanvnaa sHepeus  cocamou  npydxcunvl. KunHetudeckass dsHeprusa. ITeopema o

KUHemu4eckou IHEpcUU. 3akoH COXpPAaHCHUA MEXaHHUYECKOM OHCPTHUH.

Hemoncmpayuu

1. Halnronenne MEXaHMYECKOro JBIDKCHHS Telda OTHOCHTEIIBHO pa3HBIX Tell
oTcuéra.

2. CpaBHEeHHE TIyTel W TPaeKTOPU JBWIKEHUS OJIHOTO M TOrO Ke Teja

OTHOCHUTCIIBHO PA3HBIX TCJI OTCY€Ta.

3. M3MepeHue cKOpoCTH U YCKOPEHHsI IPSIMOJIMHEHHOTO IBUKEHHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

5. HabGnronenue MBUKEHUS TeJa 10 OKPYKHOCTH.

6. Habnionenne MexaHMYeCKHMX SIBICHUN, MPOUCXOIANIMX B CHUCTEME OTcuéra

«Tenexkay pu eé PaBHOMCPHOM U YCKOPCHHOM JABHIKXCHHUH OTHOCHUTCIIBHO KaOWHeTa (1)I/I3I/IKI/I.

7. 3aBUCUMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBI.
8. HaGnronenue paBeHCTBA CHIT IPU B3aUMOACHCTBUH TEIL.

9. N3menenue Beca Tena nNpyu yCKOPEHHOM JIBHKECHHH.

10. [Tepenaya ummnynbca Ipu B3aUMOJICHCTBUH TETI.

11.  IIpeoOpa3oBaHusi S3HEPTUH IIPH B3aUMOJICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.
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14.  HaGnromeHue peakTUBHOTO IBUKECHHUS.

15.  CoxpaHeHHe MEXaHMYECKOM dHEPruu Npu CBOOOAHOM a/I€HUN.
16. CoxpaHeHHEe MEXAaHMYECKOW DSHEpPruu NpH JBW)KEHHM Tella I0J JEUCTBUEM
HPY>KUHBI.

Jlabopamopnvie pabomsl u onvinol

1. Koncmpyuposanue mpaxkma o0na pazeona u OanvHeliuieco pPasHOMEPHO2O
O0BUIICEHUS. WLAPUKA UTIU MENEHCKU.

2. OmnpenesnieHne CpeHEH CKOPOCTH CKOJIBKEHHs OpyCKa WIIH IBUKCHUS IIApUKA TI0

HAKJOHHOM IUIOCKOCTH.

3. OmpesienieHne yCKOPEHHs Tella IPU PaBHOYCKOPEHHOM JIBUXKEHUU O HAKIOHHOM
IJIOCKOCTH.
4. HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MTPU PAaBHOYCKOPEHHOM JBM)KEHUU

0e3 HavyaJbHOH CKOPOCTH.
5. Ilposepka eunomesvi: eciu npu pasHOYCKOPEHHOM OBUNCEHUU 0e3 HAYATbHOU
CKOpOCMU NYymu OMHOCAMCS KAK PO HEeYEMHbIX Yucell, mo COOmMEemcmeayiouue npomedxtCcymru

BPEMEHU OOUHAKOBWL.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBXEHHUS OT CHUJIBI HOPMATHHOTO
JTABIICHUSL.

7. Omnpenenenue kodpPuImeHTa TPEHUS CKOIBKCHHS.

8. OmnpeneneHne KECTKOCTH MPYIKUHBI.

9. Omnpenenenue pabOTHl CWIBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela IO

TOPU30HTAILHON MOBEPXHOCTH.

10. Omnpenenenre pabOTHI CUIIBI YIPYTOCTH TPH MOABEME Tpy3a C UCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11.  N3yueHue 3aKoHA COXpaHEHUS YHEPTUU.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUS U BOJHBI

KonebatenbHoe npuxkeHne. OCHOBHbIE XapaKTEpPUCTUKU KojeOaHWM: MmepHuoi, 4acToTa,
amMIuiutyna. Mamemamuueckuti u npyscuHHovl masmuuxu. I[Ipespawenue sHepeuu npu
KOJleOamebHOM O8UNCEHULL.

3aryxatomue Konebanus. Bernyxnenusie konebanus. PezoHanc.

Mexannyeckue BosHBI. CBONCTBA MEXaHMYECKUX BOJIH. [IpoodonbHble u nonepeunvie
80/1HbL. [{IUHA 80NIHBL U CKOPOCMb €€ pacnpocmpanerusi. Mexanuueckue 801Hbl 8 mEPOOM mere,
ceticmuyeckue 60ubl (MC).

3ByK. I pomrocmb 38yKka u evicoma mona. Ompadsicenue 36yka. Mngpazeyk u yiompazeyx.

Hemoncmpayuu
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1. Habmoienue xonebanuii Tel moja JSHCTBUEM CHUITBI TSKECTH U CHITBI YIIPYTOCTH.
Habmoienue xonebanwuii rpy3a Ha HUTH U Ha MPYKUHE.

Halmronenue BeIHYKIEHHBIX KoJIeOaHU U pe30HaHca.

PacnipocTpaneHnue mpoaoabHBIX U MMONIEPEYHBIX BOJIH.

Ha6J'IIOI[CHI/Ie 3aBUCHUMOCTHU BBICOTHI 3BYKa OT YaCTOTHI.

A

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopmuwvie padbomuvt u onvimol

1. Omnpenenenre 4acToThl U MepuoJia KoiebaHU MaTeMaTHYeCKOr0 MasiTHUKA.

2. OmnpeneneHne 4YacTOTBl M TepHoJa KoJNeOaHWW TPYKUHHOTO MasTHHKA
(271eKmpoHHan Oemoncmpayus).

3. WccnenoBanue 3aBUCHUMOCTH TIEpHOJa KOJIEOAHUN TOABEIICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH TEPUOJA KONCOAHHWHA MPYXUHHOTO MasTHUKA OT
MACCBI Ipy3a (31eKmMPOHHAA 0EMOHCMPAUUL).

5. [IpoBepka HE3aBUCUMOCTH TIepUoa KojaeObaHui rpy3a, MOIBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OnbITEI, NEMOHCTPUPYIOIIUE 3aBHCHUMOCTh MEpHOJa KOJeOaHUH MTPYKHUHHOTO
MasTHHKA OT MaCChl TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHune yckopeHHst CBOOOIHOTO NMaAECHUS (21eKMPOHHAA 0EMOHCMPAUUL).

Pa3nes 10. J1eKTpOMarHuTHoOE 10JIe M 3JICKTPOMATHHUTHBIE BOJTHBI

DONEeKTpOMarHUTHOE MoJe. DIEKTPOMarHUTHbIE BOJHBL. (C80ilicmea 1eKmpomMacHUmmblx
eonn. Illkana snexmpomacHumuvix 60aH. HMcnonv3zoganue 31eKMPOMASHUMHBIX GOIH Ol
COMOBOIL CEA3U.

9HeKTp0MaFHI/ITHaH npupoa CBCTa. CKOpOCTB cBeTa. BoTHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHoBBbI€ cBOMCTBa CBETA.

Jlabopamopnble pabomol u onvimor’

l. W3yueHne CBOMCTB AIIEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

Pa3pen 11. CBeToBbIe IBJIEHUSA
JlyueBas monenb cBeta. VMctounuku cBeta. lIpsamonuHelinoe pacnpocmpanenue ceemad.

3ammenus Coanya u Jlynwi. OTpaxenue csera. [lnockoe sepxano. 3akon ompadicenus ceema.
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[Ipenomnenne cBeta. 3aKOH NIpeNOMIIEHUS CBeTa. [lonHoe 6HympeHHee ompadceHue
ceema. Hlcnonvzosanue noiHo20 6HympenHe20 ompadceHus 8 ONMUYEeCcKUx c6emosoodx.
Jlunza. Xox myuedt B ynmH3e. Onmuueckas cucmema ¢homoannapama, MUKpoCKona u
meneckona (MC). I'nas kax onmuueckas cucmema. bausopykocms u oanbHozopxocmeo.
Pasnoxcenue 6enoco ceéema 6 cnexkmp. Onvimvr Hvtomona. Cnodwcenue cnekmpanbHbix
46emoe.
Hemoncmpayuu
1. [IpsimonuHEetHOE pacpocTpaHeHHEe CBETa.
OTtpakeHue cBeTa.
[Tonyuenue n300paskeHHit B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaax.
[Ipenomnenne ceera.

OnTHyecKuii CBETOBO/I.

2

3

4

5

6. Xon ydeit B cobuparomiei JuHse.

7 Xox J1ydeil B paccenBarolel JIMH3E.

8 [Tomyuenune n300paskeHHt ¢ TOMOIIBIO JTHH3.

9 [Tpunuun neiictBust GporoanmapaTa, MUKPOCKOIA U TEJIECKOTA.
10.  Mogens rnasa.

11.  Pa3znoxeHue Georo cBeTa B CIIEKTP.

12. [Tomyuenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopmusvie padbomot u onvimol

l. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrja MaJeHusl.
2. W3yuenne xapakTepUCTHK HU300pakeHUs MpeaMeTa B IIIOCKOM 3€pKalie.
3. HccnenoBanne 3aBUCMMOCTH yIJla IPEJIOMJIEHHS CBETOBOrO Jyda OT yrIja

MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
4. [Tomydenne n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
5. Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMpPAIONIEH JTMH3BI

(21eKmpoHHan 0emoncmpayus).

6. OMBITHI TTO PA3JIOKEHUIO OEIOT0 CBETA B CIIEKTP (271€KMPOHHAA OEMOHCMPaUuus).
7. OnBITH IO BOCTIPUATHIO I[BETA MPEIMETOB MPHU UX HAONIOJCHUU Yepe3 IIBETOBBIC
(UIBTPBI.

Pa3znen 12. KBaHTOBLIE SIBJICHUSA
Onwvimel Pezepghopoa v mnaneTapHas Mozieib atoma. Moaens atoma bopa. Hcenycrkanue u

nociouieHue ceema anioMom. Keanmeui.
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PagnoaktuBHOCTB. Anbgpa-, Gema- u ecamma-usnyyenus. CTpOEHHE ATOMHOIO sIpa.
Hyxnounas moodenvs amomuoco sopa. HMzomonsi. Paouoaxmusnvie npespawenus. Ilepuoo
nonypacnaca amomHblx soep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MAacCOBOTO duceNl. Peaxkyuu
cunmesa u oenenus soep. Ucmounuxu snepeuu Connya u 36é30 (MC).

ﬂIIepHaSI OHCPICTUKA. ﬂeﬁcmeuﬂ paduoakmueHbzx Ll3/ly'{€H1/t11 Ha Jicuesble OpcaHu3mbl

(MC).
Hemoncmpayuu
l. CrieKTpsbl N3ITy4€HUs U MOTJIOIIEHNUS.
2. CrieKTphl pa3IMyYHBIX Ta30B.
3. CnekTtp Boopoa.
4. Habmronenue Tpeko B kamepe Buibcona.
5. PaboTa cuéTurka HOHU3UPYIOLIUX U3ITy4YEHUH.
6. Perucrpanus nsimydeHus IpUPOIHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopmuwvie padbomuvt u onvimol

1. Habnioodenue cniowHvlx u 1uHeuuamuix CneKmpos u3yueHus.

2. HccnenoBanue TPeKOB: U3MEPEHHE SHEPIMU YACTHUIBI 10 TOPMO3ZHOMY IyTH (I10
¢dotorpadusiM) (31eKmpoHHaAA OeMOHCMPAYUL).

3. N3mepenne pagnoakTUBHOTO (POHA (21eKMPOHHAA 0EMOHCMPAYU).

IToBTOpHTEILHO-0000IAIOIINI MOIYTb

[loBTOpUTENBHO-0000IIAlOIIMK  MOAYJIb IpEAHAa3HAueH JUIsl CUCTeMaTH3aluu |
0000111eHIS TPEIMETHOTO COACPKAHUS U OIBITA 1EATEIbHOCTH, MPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pu3mKu.

[Ipy wn3ydeHMM [AaHHOTO MOAYJS pPEAIN3YIOTCI M CUCTEMATH3UPYIOTCS  BHJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX OOECHeunMBaeTcs JOCTHM)KEHHME IPEIMETHBIX U
METaNpeIMETHBIX IIAHUPYEMBIX pe3yJIbTaToB 00ydeHHUs, (HOpMUPYETCS eCTECTBEHHO-Hay4yHas
IPaMOTHOCTb: OCBOEHUE HAy4HBIX METOJOB MCCIIECIOBAHUSA SIBJICHUN MNPUPOALI M TEXHUKH,
OBJIQJICHUE YMEHMAMHU OOBIACHATh (PU3MUECKUE SBICHHS, NPUMEHsS TIOJNyuYeHHbIC 3HAHUS,
pemaTh 3aJia4r, B TOM YHUCJIC KAYCCTBCHHBIC U OKCIICPUMCHTAJILHBIC.

[IpyHIMNIMATBEHO AEATENBHOCTHBIM XapakTep MJAaHHOTO pasjena peaiu3yeTcs 3a CUér
TOTO, YTO y4YalllMecs BBITOIHSIIOT 33/I1aHUsl, B KOTOPBIX UM IIPEJIaraeTcs:

" Ha OCHOBE IOJIyYEHHBIX 3HAHUN pPACMO3HABAaTh M HAYYHO OOBACHATH (PU3HUECKUE

SIBJICHUSI B OKPY KalOLIEH IPUPOJIE U ITOBCEIHEBHOM KU3HH;
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" WCIOJB30BaThb MO PYKOBOACTBOM II€1arora Hay4YHbIE METOIbl HCCIECA0BAaHUS
(U3NYECKUX SIBICHHUM, B TOM YHCIIE€ JJII MPOBEPKU THUIOTE3 M TOIYYEHUS TEOPETUUYECKHUX
BBIBOJIOB;

® OOBACHATH C OMOPOM HAa TUIAKTUYCCKHN MaTepHall MOCIe OOCYXKICHUS C TIeIaroroM
HAy4YHbIE OCHOBBI HaMOONee BAXKHBIX JIOCTHIKEHHUN COBPEMEHHBIX TEXHOJOTUH, Hampumep,
MPAKTUYECKOTO MCITOJIb30BAHUSL  PA3JUYHBIX HCTOYHMKOB DJHEPIMM Ha OCHOBE 3aKOHa
MPEBPAILECHUS U COXPAHEHUSI BCEX M3BECTHBIX BUIOB SHEPTHUU.

Kaxngas u3 Tem [AaHHOTO pasjena BKJIOYAET HJKCIEPUMEHTAIbHOE MCCISIOBAHUE
00o00maroIero xapakrepa Ha YCMOTpEHHUE Tefarora U mpu ero momourd. Pasnen 3aBepiiaeTcs

IIPOBEJICHUEM JIMarHOCTUYECKON M OLIEHOYHOM paboThl 32 Kypc OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O IIPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

B nenom pesynbratel ocBoeHust odyuatoniumucs ¢ 3[1P yue6HOro npeamera «dusukar
JIOJDKHBI cOBHaJaTh ¢ pesyipTaramMu DenepanbHOl pabodel MmporpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHusl.

Haubonee 3HaUMMEBIMM SIBJISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

B pesynbrare u3yueHus (u3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Yy
obyuaromerocs ¢ 3[1P OymyT chopmupoBaHbI ClIeIyIOIIHE THIHOCTHBIE PE3YIbTATHl B YACTH:

1) MaTprHOTHYECKOTO BOCTIUTAHHS:

NPOSIBJICHUE MHTEPEca K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PH3UUECKOM
HAYKH;

[IEHHOCTHOE OTHOILIEHHE K JJOCTIKEHUSIM POCCHUICKHUX YUEHBIX (PU3UKOB;

2) TPOKAAHCKOTO B JYyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY)KJICHUU OOIIECTBEHHO-3HAYUMBIX U ITUYCCKHX
npoOJeM, CBI3aHHBIX C PAKTUYECKUM MMPUMEHEHUEM JOCTIKEHUH (pr3nkm;

0CO3HaHHE BAYKHOCTH MOPATbHOATHUECKUX MPUHITUIIOB B ICATEIILHOCTH YYEHOTO;

3) 5CTEeTHYECKOTO BOCITUTAHUS:

BOCIIPHUSITAE 3CTETHUECKUX KadecTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTU HAyYHOTO MO3HAHUS:
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OCO3HaHME LIEHHOCTH (PM3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHH MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUN, BaKHEUIIEH COCTABIISIIOLIEN KYJIbTYpHI;

pa3BUTHE HAYYHOU JTH0O03HATEIHLHOCTH, HHTEpPECA K UCCIIE0BATEIbCKOM e TeIbHOCTH;

5) popMupOBaHUS KYJIbTYpPbI 310POBbSI U YMOLMOHAIBHOTO 0JIarONOTYYHSL:

OCO3HaHME IIEHHOCTH 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM
MUpE, BAXKHOCTH MPaBHJI 0€30I1aCHOTO MOBEICHHS Ha TPAHCIIOPTE, Ha I0POTraX, C AIEKTPHUECKUM
U TEIIOBBIM 000PYAOBaHHEM B JOMAIIHHUX YCIOBHSIX;

c(OpMHPOBAHHOCTh HABbIKA Pe(IIEKCUH, IPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOro
K€ TpaBa y Ipyroro 4ejoBeKa;

6) TPyJIOBOTO BOCITUTAHUS:

7) aKTUBHOE YydyacTME B pEIHICHUHM TMpaKTUYeCKHUX 3a7ad (B pamMKax CeMbH,
00pa3oBaTeNIbHOW OpraHU3alMy, HACEJEHHOIO IyHKTa, POAHOTO Kpas) TEXHOJOTHYECKOH u
COLIMAJIbHON HANpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U (PU3MUECKUX 3HAHMIA;

MHTEpEC K MPAKTUIECKOMY U3yUeHHIO MPodeccuii, CBA3aHHBIX ¢ (PUUKOIA;

8) IKOJIOTUYECKOTO BOCITUTAHUS:

OpHEHTAlMs] Ha NpUMEHeHHe (U3NYECKUX 3HAHMN s pelleHus 3ajad B 00JacTu
OKpYXarollel cpeibl, IUIAHUPOBAHMsI MIOCTYIIKOB M OLEHKH MX BO3MOXKHBIX IOCJIEACTBUM IS
OKpYXaroIlei Cpeabl;

OCO3HaHHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHUYEeCKUX MpobieM U MMyTel UX peleHus;

9) ananTanuy K U3MEHSIOMUMCS YCIOBHUSIM COLIMAIBHOM U IPUPOIHON CpeIbl:

NOTPeOHOCTh BO B3aMMOJICHCTBMM TIPU BBIMOJIHEHUH MCCIIEJOBAaHUN M IPOEKTOB
(¢u3NYECKOI HallPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HaHWH, B TOM 4ucie (OpPMYIMPOBATH HJIEH,
TIOHSATHS, THUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

0Co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00acTH Gpu3nkw;

IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTpEMJICHHE aHAJIM3UPOBaThb M BBIABIATH B3aUMOCBA3M IPUPOABI, OOLIECTBA MU
HKOHOMMKH, B TOM YHCIIE C UCTIOIb30BaHUEM (U3UUECKUX 3HAHUI;

OLICHKa CBOMX JEMCTBMM C Y4ETOM BIIMSHHSA Ha OKPY’KAIOLIYIO CpEAy, BO3MOXKHBIX

TI1I00aIBHBIX TIOCJIEICTBUHA.

METAINIPEJMETHBIE PE3YJIBTATBI

Osnaoenue YHUGEPCA1bHbIMU yueﬁubmm NO3HABAMEIbHBIMU OCUCMBUAMU:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUSA:
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BBISIBIISITh M XapaKTepU30BaTh CYIECTBEHHbIC IPU3HAKU OOBEKTOB (SBICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIINN, OCHOBAHHS JJIsi 0000IICHUS 1
CpPaBHEHUS,

BBISBIISATH 3aKOHOMEPHOCTU U MPOTHBOPEUYMS B paccMaTpUBaeMbIX (PAaKTax, JAaHHBIX U
HaOJIOICHUSAX, OTHOCAIIMXCS K (PU3HUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHOCIE/ICTBEHHBIE CBS3M TNPH HM3YYCHUH (QU3NYECKUX SBICHUH H
NPOIIECCOB, TPOBOJUTH BBIBOABI C HCIOJNB30BAaHHEM JICAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIIOYEHNH, BBIABUIaTh TUIOTE3bl O B3aUMOCBA3SX (DU3MYECKMX BEJIWYMH, NpHU
HEOO0XO/IMMOCTH T10/1 PYKOBOJCTBOM YUHTEJS;

BBIOMpATh CIOCO0 pemeHus: y4eOHOW (M3MYecKoil 3amadun (CpaBHEHHE HECKOJIBKUX
BapHaHTOB pEIICHUs, BHIOOpP Hambosee MOAXOMASIIEro ¢ YIYETOM CaMOCTOSITENbHO BbIACIEHHBIX
KPUTEPHEB) MOJ] PYKOBOJICTBOM yUHUTEIIS.

2) 6a30BbIe UCCIIEI0BATEIbCKUE TCHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;

IPOBOAMUTH MO IUIAHY ONBIT, HECIOXKHBIM (U3NYECKUN DSKCIEPUMEHT, HeOOJbIIoe
uccieioBaHue (PU3NYECKOro SIBICHUS, IPU HEOOXOAUMOCTH M0/ PYKOBOJCTBOM YUHTEJS;

¢dopmynupoBaTh 0000IIEHUS M BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOTO HAOIIONEHUS,
OTIBITA, UCCIIEIOBAHMUS C ONIOPOM Ha TUIaH/AITOPUTM.

3) pabora ¢ uHpOpMaIuei:

IOPUMEHATh pa3IMYHbIe METO/AbI, MHCTPYMEHThl M 3alpochl NpH IOUCKE U O0TOOpe
MHPOPMALIMM WM JaHHBIX C Y4€TOM IMpe/UIOKeHHOW ydeOHOM (u3ndeckoil 3amgauu, Npu
HEO00XOJUMOCTH OJI pyKOBOJICTBOM YUHUTEIS;

aHAJIN3UPOBATh, CHCTEMATU3UPOBATh MHQOPMAIMIO PA3IUYHBIX BUIAOB U (QOpM
IPEeCTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANbHYIO (OpMy TMpelcTaBleHUsT HHpopMauu u
WUTIOCTPUPOBATh pellacMble 3a7aul HECIIOKHBIMU CXE€MaMHU, uarpaMMaMu, MHON TpaduKoi U
UX KOMOMHAIMSIMHU, [10/1 PYKOBOJCTBOM YUUTEIS.

Ognaodenue ynugepcanbHbIMu yueOHbIMU KOMMYHUKAMUGHBIMU 0 CMEUAMU:

1) oGmenue:

B XOoZ€ OOCYyXIeHHs Yy4eOHOro Mmarepuaia, pe3yJbTaToOB JIAOOPATOPHBIX paboT H
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKAaeMOM TeMbl M BBICKA3bIBaTh WJEH,
HalleJICHHbIE Ha pelIeHue 3a/1a41 U MoAJIepKaHue OJarokenaTebHOCTH O0IeH S,

COIOCTABJATh CBOM CYXKACHUS C CYXKICHUAMH JpPYTUX YYaCTHHKOB JIMAJIOTa,
0OHapyXUBaTh pa3In4Ke U CXOACTBO MO3UIIHIL;

BbIPpaXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U ITMCbMCHHBIX TCKCTAX,
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nyOIMYHO  TPEJCTaBISITH  PE3yJAbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OTbITa
(9KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA).

2) COBMECTHAsI IEATEIILHOCTh (COTPYIHUYECTBO):

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHONW M UHIUBUAYaIbHOU paOOTHI MPU
peIlIeHNH KOHKPETHON (PU3NIECKON MPOOITIEMBI;

NPUHUMATh 1IEJIM COBMECTHOM JESTEIbHOCTH, OpPraHW30BbIBATH JCHCTBUSA 10 €€
JIOCTYDKCHHIO: PACTIPEIeATh PO, 00CYX)AaTh MPOIECCHI U Pe3yJbTaThl COBMECTHOU PaOOTHI,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

BBITIOJHATH CBOIO YacTh pa0OThI, JOCTHras KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HATIPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh KaueCTBO CBOETO BKJIaJla B OOIINN MPOIYKT MO KPUTEPHUAM, CAMOCTOSITEIIBHO
c(hOpMyIHPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUS.

Osnadenue ynueepcaibHbIMu Y4eOHbIMU PEZYTAMUBHBIMU OCHUCMEUAMU:

1) camoopranu3zanus:

BBISBJISITH TIPOOJIEMBI B JKU3HCHHBIX M YUCOHBIX CHUTYAIUSAX, TPEOYIOMIHUX JUTS PEIICHUS
buznyecKuX 3HAHMUIA;

OPUEHTHUPOBATHCS B PA3NUYHBIX TMOJXOAAX MPHUHITHS PEUICHUH (MHIUBUIYaIbHOE,
MIPUHSTHE PEIICHUS B TPYIINE, IPUHATHAE PEIICHUIN TPYIIION);

COCTABJISITH aJTOPUTM peIieHUsT (PU3NIECKO 3aa9u WIN TUTaHA UCCIICIOBAHUS C YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, TIOJT pyKOBOJICTBOM YUHUTEIIS.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYallMM W TpejJiaraTh IJIaH €€ U3MEHEHUs, NMPU HEOOXOJUMOCTH O]
PYKOBOJICTBOM YUHUTEIIS;

OOBSCHATH MPUUUHBI TOCTHKEHUS (HEAOCTH)KEHUS) PE3yJIbTaTOB ACSITENbHOCTH, JaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSIM.

3) PMOIIMOHAILHBIN WHTEJUICKT:

CTaBUTH ce0s Ha MECTO OPYroro 4ejoBeKka B XOJE CIopa UM JUCKYCCHHM Ha HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

4) npuHsaTHe ce0a U IPYrux:

MpU3HaBaTh CBOE TIPAaBO HAa OIMUOKY TPH pemIeHHH (PU3WYeCKnX 3aaad Wil B

YTBCPKACHUAX Ha HAYYHBIC TCMbI U TAKOC K IIPaBO APYyToOro.
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INPEAMETHBIE PE3YJIBTATbBI

TpeGoBanuss K mnpeAMeTHbBIM Ppe3yJbTAaTaM OCBOGHHSI Y4eOHOro mpeaMera

«®Pu3uka», pacnpenejeHHble 10 roaaM o0y4eHus

Pesynbratel mo rogam GopMyIupyroTcs MO MPUHIUIY T00aBICHUS HOBBIX PE3yJIbTaTOB

OT roaa K roay (peBy.TIBTaTLI ogepeaAHOoro roga Mno YyMOJYAHHUIO BKIOYAKOT PC3YJIbTAThbl

IPEIbIIYIINX JIET).

7 KJIACC

[IpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPakaTh c(hOPMHUPOBAHHOCTH y

00yJaromuxcsi yMeHHI:

OPUCHTUPOBATHCS B MOHATHAX M ONEPUPOBATh MU Ha 0Aa30BOM ypOBHE: (hU3MUYECKHE U
XUMHYECKUE SIBICHUS;, HAOMIOJEHNE, OJKCIEPUMEHT, MOJEeib, THUIIOTE3a; CIUHUIIBI
(GU3MYECKUX BEIIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BeiecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3HOE); MEXaHWYECKOe JBIDKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE,
NpPSMOJIMHEHHOE), TpPaeKTOpHs, paBHOJCHCTBYIOImAs cwi, nedopmanus (ympyras,
TUTACTUYECKAs ), HEBECOMOCTh, COOOIAIONIUECS COCYIbI, C OMOPON Ha TUAAKTUYCCKHIA
MaTepHan

pasnmnyath sBieHus (aud@ysus; TErIoBoe ABIKEHHE YaCTHIl BEIIECTBA; PABHOMEPHOE
JBI)KCHUE, HEPAaBHOMEPHOE JIBUKCHUE; HMHEPIUS; B3aUMOJICHCTBUE TEN, PABHOBECUE
MEEPOLIX Mmejl ¢ 3aKPeniéHHOU 0Cbl0 8palyeHuss; TIepeiada aBJIeHus TBEPABIMU TeJaMH,
KHUJKOCTSAMHA W Ta3aMH;, aTrMoc(epHOe JaBJeHHE, IUIaBaHUE TeJ; NPeBpaIICHUS
MEXaHUYECKOW YHEPTHH) 1O OMUCAHUIO UX XapaKTEPHBIX CBOIMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX ~ JaHHOE (U3NYECKOEe SBICHHE, IIOCIE  IPEIBAPUTEIBHOTO
00CyXIEHUS C IMearoroM;

pacro3HaBaTh NPOSIBIICHUE M3yUYEHHBIX (PU3NUECKUX SBJICHUN B OKpY)KalOUIeM MHpE, B
TOM 4ucie (u3MyYecKue SBICHHS B MPHUPOJE: NMPUMEPHl JBIKEHHS C Pa3TUIHBIMU
CKOPOCTSIMH B JKUBOW M HEKWUBOW TNPHUPOJE; NCHCTBUE CWIIBI TPEHUS B TMPHUPOJE U
TEXHUKE; BIMSHHE aTMOC(HEPHOrO [aBIEHUS Ha >KUBOW OpPraHWM3M; IUIaBaHUE pPBbIO;
peIYard B TEJE YEJOBEKA; MPU ITOM TEPEBOJMTH MPAKTHUYECKYIO 33/ady B Yy4eOHYIO,
BBIJICJIATh CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (DU3MYECKUX SIBICHUH C TIOMOIIBIO
Me/Iarora;

OMUCLIBATHL U3YYCHHBIC CBOMCTBA TEII U (l)I/I3I/I‘-IeCKI/IC SIBJICHUS, UCIIOJIb3Yd (l)I/I3I/I‘-IeCKI/IC
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BpeMs, IMyThb, CKOPOCTb, CPEIHSsA

CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tejla, Cujla TPeHUsl, AaBieHue (TBEPAOro
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TeJa, )KUKOCTH, Ta3a), BHITAIKUBAIOIIAs CHJIa, MEXaHUYeCcKas paboTa, MOITHOCTb, IJICUO
CHJTbI, MOMCHT CHJIBI, KOO PHUIIUEHT MOJIE3HOTO ICHCTBUS MEXaHU3MOB, KUHETHUYECKAs U
MOTEHIMAIbHAS YHEPIHs) C OMOPOil HAa CXEMY; IIPU ONMUCAHWK PACKPBIBATH (PH3UUCCKUI
CMBICJT HMCIIOJIb3YEMbIX BEIIMYMH, UX O0O3HAYCHUS W CIUHHIBI (U3NYCCKUX BEITHYHH,
Haxooums opmynvl, ceA3vIeAOWUE OAHHYIO PUBUYECKYIO BeIUUUHY C OpyeuMU
BEUYUHAMY, CMPOUMb 2PAPUKU USVUEHHBIX 3A8UCUMOCTMEN (QU3UYECKUX BeIUYUH C
ONOpPO HA TUIAKTUYECKUN MaTepHan;

XapaKTepu30BaTh CBOMCTBA TeJI, PU3MUECKUE SBJICHUS M MPOIECCHI, UCTIONIB3YS MpaBUiia
CIIOKEHHUSI CUJT (BIIONIb OJIHOM MpPsIMOiA), 3axkon [yka, 3axown Ilackans, 3axon Apxumeoa,
npasuo pagnosecus pvluaza (010Ka), «3010moe nPasuioy» MexaHuku, 3aKOH COXpaHEHHS
MEXaHUYECKOW DHEPrvH; TPU STOM JlaBaTh CIOBECHYI (QOPMYJIMPOBKY 3aKoHA U
3AnUCHIBAMb €20 MAMEMAMUYECKoe BblpAdNCeHUe No0 DPYKOBOOCMBOM Nedazo2d ¢
00cydcoeHuemM niana pabomol;

OOBSCHATH (PU3NYECKUE SIBICHUS, TIPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTYyallMii MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa: MPH MOMOIIU IEJIarora BbISBIIATH
NPUYHHHO-CJICJICTBCHHBIC CBSI3U, CTPOUTh OOBSCHEHHME M3 |—2 JOTMYECKHX IIaroB C
Onopoit Ha 1—2 M3YyYEeHHBIX CBOWCTBA (DU3UYCCKUX SIBJICHUH, (PU3MUCCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTb THUIOBBIE pacy€THBIE 3aJadyd B |JIECTBHE C ONOPOM Ha AJITOPUTM,
NpeBapUTEIILHO Pa300paHHBIN COBMECTHO C TIEIarOroM, UCTIONB3Ys 3aKOHBI M (POPMYIIBI,
CBsI3bIBarOIME (PU3MYCCKHME BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 331U 3allMChIBATh
KpaTKoe YCJIOBHE, MOJCTABIATh (U3UUECKHUE BEIMYHHBI B (HOPMYJBI U TMPOBOJUTH
pacyéThl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOMMBIC JJISl PEIICHHUS 3a/1a4, OLCHUBATh
PEATMCTUYHOCTD MOTYYCHHOH (PU3HUECKON BEIINYHHEI,

pacro3HaBaTh MpoOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIN (HU3UUIESCKUX METOJIOB
MIOCJIC TIPEIBAPUTEIBHOTO OOCYKICHHUS C MEIaroroM; IPH MOMOIIH 1e/Iarora B OMMCaHUN
UCCJICIOBAaHMS BBIZCSITE TMPOBEPIEMOE MPENOoKeHne (TUNoTe3y), ¢ OMopod Ha
JUIAKTUYCCKANH MaTepuasl pas3inyaTh W HWHTEPIPETUPOBATh TOJYYCHHBIA pE3yIbTar,
HAXOJIUTh TOCJIe OOCYXICHUS C MEaroroM OIIUOKH B XOJIE OIBITA, JIEJIATh BBIBOJIBI 110
ero pe3yJibTaram;

YMETh HaXOJUTh C UCIOJIb30BaHHEM IH(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OMBITHI IO
HAOJIOICHUIO (DU3NYECKUX SIBIICHUH WM (DPU3MUYECKUX CBOWCTB Tell: (OPMYJIHPOBATH
MPOBEPSEMbIC MPEIIOIOKEHHS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PY10BaHHUSI
C OINOpPOH Ha CXeMy, 3alUChIBaTh XOJ ONbITa W (OPMYJIUPOBATH BBIBOJIBI IO

PYKOBOJICTBOM I€Aarora;
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BBINOJIHATH TPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00b&éMa, CHUJIBI U
TEMIIepaTypbl C HCIOJIb30BAaHHEM aHAJOTOBBIX M IU(PPOBBIX MPHOOPOB C OMOPOH Ha
QITOPUTM; 3alUChIBaTh IOKa3aHUS MPUOOPOB € y4ETOM 3a/laHHOM  aOCOIOTHOM
MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH COBMECTHO C IE€JaroroM HccieloBaHHE 3aBUCHUMOCTU OAHOHN (u3ndecKkoi
BEJIMYMHBI OT JAPYroil C UCHOJB30BAaHUEM IMPSMBIX M3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBUXKYIIETOCS Tella OT BPEMEHM JBUKCHHUSI T€Ja; CUNbl MPEHUS CKOTIbHCCHUS
om eeca mena, Kavecmea o006paOOMKU NOGepXHOCMEU men U He3A8UCUMOCMU CUTLb
mpeHus. Om NIoWao0u CONPUKOCHOBEHUS MeJl; CUNbL YRPY20CIU OM YOIUHEHUS NPYHCUHDBL,
BLIMANKUBAIOWEU CUTbl OM 00bEMA NOSPYICEHHOU Hacmu mena U Om MNIOMHOCHU
HCUOKOCMU, €€ He3aBUCUMOCMU Om NIOMHOCMU mead, Om 21YOUHbl, HA KOMOPYIO
NO2PYIHCEHO MeNo, YCI08Ull NIABAHUS Me, YCI08Ull pA8HOBecUsl pbluaza U 010K08),; TIOJ
PYKOBOJICTBOM TII€Jlarora y4acTBOBAaTh B IIJJAHWPOBAHUM Y4YEOHOTO HCCIICAOBAHMUS,
coOuparb YCTaHOBKY U BBINOJHATh HW3MEpPEHUs, CIeAys IMpeaIoKEHHOMY IUIaHy,
¢buKcHpoBaTh Pe3yNbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE
NPEeUI0KEHHBIX TaOJHI U Tpa(UKOB, 1€1aTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHNS;
NPOBOJIUTH KOCBEHHbIE M3MEpPEeHHS (U3NYECKUX BEIUYMH (IJIOTHOCTH BEIECTBA
JKUAKOCTH W TBEPAOrOo Tena; CUJIAa TPEHUS CKOJIBKEHUS; JaBIICHUE BO3/AYXa;
BBITAJIKUBAIOIIAs CUJIa, IEUCTBYIONIAS HA MOTPYKEHHOE B KUJKOCTh TEN0; KOIPPHUIIUEHT
MOJIE3HOTO JIEMCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYs MPEUIOKEHHONW MHCTPYKLMU; NpU
BBINOJIHEHUH U3MEPEHUI 1MOJI pyKOBOJACTBOM I€arora cooupaTh SKCHEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUYEHUE UCKOMOU BEJINYMHBL;

coOnrofaTh TNpaBUja TEXHUKH 0€30MacHOCTH Tmpu pabore ¢ J1abOopaTOPHBIM
000pyI0BaHUEM T10CIIE MPEABAPUTEIBHOTO 00CYKICHHS C TIEJaroroM;

COIOCTABJIATh TMPUHIMIIBI JCHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JAUHAMOMETpP, COOOIIAIOIINECS COCYJbl, OapOMETp, pblyar, MOJABHKHBIM U
HETOABUKHBIM 0JIOK, HAKJIOHHAS TUIOCKOCTh C OTIOPOY Ha TUIAKTHUECKUI MaTepHal;
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3yUEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOHCTB
10CJI€ MPEIBAPUTEILHOTO 0OCYKJCHHS C MEearoroM ¢ ONopoi Ha MX OMHUCAaHUA (B TOM
qyciie: MOAUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKUI Ipecc, MaHOMETD,
BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCIIOJNIb3YS 3HAHHS O CBOMCTBAX (PU3NYECKUX
SBJICHUNA U HEOOXOAUMBbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NOPUBOAUTH TIpUMEphl / HaXOAUTh HWHPOPMALKIO O MpUMepax MPAKTUYECKOTrO
UCTIONb30BaHUSl (PU3UYECKUX 3HAHWH B TIOBCEAHEBHOW JKU3HU IS OOECICUYeHUS

Oe3omacHocTH Tpu oOpalleHnu ¢ MNOpudopaMH W TEXHHUYECKHMMH YCTPOWCTBAMU,
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COXpaHEHHMS 3/10pOBbs M COOIIOCHUS HOPM SKOJIOTHUYECKOTO MOBEICHUS B OKpY KaroIIen
cpene;

OCYUIECTBIISATH C MOMOIIIBIO TIe1arora 0TOOp UCTOYHUKOB MHGOpMaIuu B ceTu MHTepHeT
B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUU U
nyTEéM CpaBHEHHs Pa3IMYHBIX UCTOYHUKOB BBLIENATH MH(POPMAIIMIO, KOTOpas SBISIETCS
MIPOTHBOPEYMBOMN HITH MOXKET OBITh HEIOCTOBEPHOIA;

MCIIOJIb30BaTh MPHU BBIMIOJHEHUH Y4E€OHBIX 3a/JlaHUN HAYYHO-TIOMYJIAPHYIO JIUTEpaTypy
(bU3MUECKOro cozepkaHus, CIPaBOUYHbIE MaTepHabl, pecypchl ceT MHTepHeT; BlaieTh
npuéMaMM  KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHuss HHPOPMALMU M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh IOJl PYKOBOACTBOM Iefarora ¢ OOCYXJIEHHEM IulaHa paboThl KpaTKue
NUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 WCTOYHUKOB HH(pOpMAIUU
($U3UUECKOro coAep)KaHus, B TOM YHCIE NyONWYHO JAenaTh KpaTKUe COOOIIEHUs
0 pe3yJbTaTaXx TPOEKTOB WM Y4YeOHBIX WCCICAOBAaHWI, TPU OSTOM TPAMOTHO
UCIIONIb30BaTh M3YyUEHHBIM MOHATHMHBIN ammapaT Kypca (U3UKH, COIMPOBOXAAThH
BBICTYIUICHHE ITPE3EHTALINEH;

IpY BBIOJHEHWH YYEOHBIX NMPOEKTOB W MCCIEJOBAHUM MOJI PYKOBOJCTBOM Ilearora
pacnpenenarts 0o0A3aHHOCTH B TPYIIE B COOTBETCTBUHU C IIOCTABJICHHBIMM 3a/ayaMH,
CJIEIUTH 32 BHITIOJHEHHUEM IIJIaHa IeWCTBUH, aIeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIa/ B
JIEATEIIBHOCTh TPYMIIbl; BBICTPAUBATh KOMMYHHKATHBHOE B3aUMOJEHCTBUE, YUUTBIBAs

MHCHHUC OKPYKAIOIIUX.

8 KVIACC

[IpenmeTHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y

00y4aroImuxcst yMEeHU:

OpUEHTUPOBATLCS B MOHATHUAX M ONEpUpPOBaTh MMHU Ha 0a30BOM YypOBHE: macca U
pa3Mepbl MOJIEKYJl, TEIUIOBOE IBUKEHHWE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS
BEIIECTBA, KPUCTAIIIMUECKUE U aMop(HbIe Tella, HACHIIIEHHBIH U HEHACHIIIEHHBIN map,
BJIQKHOCTh BO3/yXa; TeMIepaTypa, BHYTPEHHSS JHEpPrusi, TEIUIOBOM JIBUraTellb;
JJIEMEHTapHbI  JJEKTPUYECKUNA  3apsif, DJIEKTPUYECKOE TMOJe, MPOBOJHUKH U
JUAIEKTPUKU, TOCTOSHHBIN AEKTPUUYECKUIN TOK, MATHUTHOE T0JIE;

pa3nuyarh SIBICHHUS TOCJIE TNPEABAPUTEIHHOTO OOCYXKACHUS C IeJaroroM (TEIioBOe
pacumpeHue/cxarue, — TeIUIONepenada,  TEIUIOBOE  PaBHOBECHE,  CMavHMBaHUE,

KalmWJUIPHBIC  ABJICHUA, HWCIAPEHUC, KOHACHCALMWA, IUIABJICHUEC, KpHUCTAIJIN3alusl
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(oTBepAeBaHME),  KHUIIEHHE,  Terulonepenaya  (TEIJIONPOBOJHOCTh,  KOHBEKIIMSA,
U3Iy4EHUE); DIEKTpU3alus Tell, B3aUMOJCHCTBHE 3apsAA0B, ACHCTBUS IIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MArHUTOB, NEHCTBHE MArHUTHOTO MOJIA
Ha MIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKIHS) [0 OMUCAHUIO UX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIUX JAaHHOE (PU3HUUECKOE SBJICHUE;
pacro3HaBaTh C TOMOIIBIO TEAarora MpOSBICHHE HM3YYCHHBIX (DU3WYECKHUX SIBICHUN
B OKpYXaloIleM MHUpe, B TOM uuncie (u3nueckue SBJICHHsI B IMPUPOJIE: TTOBEPXHOCTHOE
HaTsDKEHHE M KallWIISIPHBIE SIBICHUS B MPUPOJE, KPUCTAUIBI B NMPHPOJIE, U3ITydeHUE
Connia, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HHe,
CHera; DSJIEKTPUYECKHE SBJICHUS B aTMocdepe, 3JICKTPUYECTBO IKUBBIX OpPraHU3MOB;
MarHuTHoOe noJjie 3emid, apeld MmoaocoB, pOiIb MAarHUTHOTO TOJIS JUIsl *KU3HU Ha 3emiie,
HOJISIPHOE CUSTHHME; IPU ATOM NEPEBOANTH NPAKTUYECKYIO 33/a4y B y4eOHYI0, BBIIEIATh
CYIIIeCTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3HMUECKUX SBICHUMH;

ONMCHIBATh IOJ] PYKOBOJICTBOM Iiefarora ¢ oOCyXKIEHHEM IaHa paOOThl M3yuUEHHBIE
CBOIICTBa Tell U PU3NYECKHUE SBICHUS, UCIONb3Ys (U3NUYECKUE BETUUYHUHBI (TeMIepaTypa,
BHYTPEHHSS SHEpPrus, KOJMYECTBO TEIUIOTHI, YJelbHasi TeIJIOEMKOCTh BEIEeCTBa,
yJenbHas TEIJIoTa IJIaBJICHHs, yJebHas TEIUIoTa MapooOpa3oBaHus, yelbHas TEIUIoTa
CrOpaHusl TOIUIMBA, KOA(M(OUIMEHT TOJIE3HOTO JCWCTBUS  TEIUIOBOM  MAIIHMHBI,
OTHOCHTEJIbHAS BIAKHOCTh BO3/YyXa, MIEKTPUUECKUM 3aps], CUa TOKa, IEKTPUUECKOE
HalnpspKeHUe, CONPOTUBIICHUE MTPOBOIHUKA, Y/IEIbHOE CONPOTUBIIEHUE BEILIECTBa, paboTa
¥ MOIITHOCTh AJIEKTPUUYECKOTO TOKA); IPU OMHCAHUM MPABUIBHO TPAKTOBATh C IOMOIIBIO
nenarora (U3WYECKUH CMBICI HCTOJNB3YEMBIX BEIHUYWH, OOO3HAUEHUS W EIMHUIIBI
¢u3NYeCKUX BEIUYMH, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JAPYTMMM BEJIMYMHAMM, CTPOMTH TIpaUKUd H3YyYEHHBIX 3aBHCHUMOCTEH
(bu3nUecKuX BEIUYUH,

OIpEeNeNATh MOCIE IPEIBAPUTEIBHOIO OOCYKIEHHS C IIEaroroM CBOMCTBAa Tell,
¢uznyeckue SBJICHHUS M TPOILECCHI, HCIOJb3YsS OCHOBHBIE TOJOXKEHUS MOJEKYJSPHO-
KUHETHMYECKOW TEOpUM CTPOEHHs BElLIeCTBa, MNPHUHLMI CyHepHo3uuuu monel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsA/a, 3akoH OMa i y4acTKa LEeNH, 3aKOH
Lowcoyna—/lenya, 3aKOH COXPAHEHHUS DHEPrHMM; IPU 3TOM HAXOAUTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe BbIpaK€HHE C OMopod Ha uudpoBbie
00pa3oBaTeNIbHbIE PECYPCHI;

COOTHOCHUTBH TOJ KOHTpOJIEM Tenarora (pu3nveckue Npolecchl U CBOWCTBA TN, B TOM
quclie ¥ B KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, Mpu MOMOIIU

neagarora BBIABIATE NPUYUHHO-CICACTBCHHBLIC CBA3U, CTPOHUTH o0bsiIcHenne w3 1-2
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JIOTMYECKUX IIAroB ¢ OMopoi Ha 1—2 W3yueHHBIX CBOWCTBA (DU3UYECKHUX SBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb THIIOBBIE pacyE€THBIE 3a7adyd B 1—2 JACUCTBUSA C ONOPOM Ha aIrOpUTM,
IpeBapUTEILHO Pa300paHHBIN COBMECTHO C ME€IaroroM, UCIOIb3Ys 3aKOHBI M (POPMYIIBI,
CBsI3bIBaroOIMe (PU3MYECKHE BEMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 33Jau 3alUChIBATh
KpaTKOE YCJIOBHE, BBISBJIATH HEAOCTAaTOK JIAHHBIX JJIs PELICHUsS 3aJaud, BBIOMpPATH
3aKOHBI U (hopMyIIbl, HEOOXOIUMBIE JIJIs1 €€ PEIIeHHUs, IPOBOJUTH PACUETHI U CPAaBHUBATH
MOJy4YeHHOE 3HaYeHHEe (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

UMETb MPEJCTaBICHNE O MPOOIeMax, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX
METOAOB MOCJE IPEIBAPUTEIBHOIO OOCYXKICHHS € MENaroroM; HCIOJIb3ysl ONUCaHHE
UCCJIEIOBAHMsI, BBICTATh IMPOBEpAEMOE MPEANONI0KEHHE, OLIEHUBATh MPABHILHOCTD
MOpsIIKa IPOBEJEHUS UCCIEA0BaHNUS, 1€]IaTh BBIBOBI;

YMEThb HaXOJUTh C MCIIOJIb30BAaHUEM IIU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB OMBITHI MO
HAOJIIOJICHUI0 (U3NYECKUX SBICHUN WM (U3MYECKUX CBOWCTB TeNl (KanWJUISIpHBIE
SBJICHUS, 3aBHCHMOCThH JaBJICHHUS BO3AyXa OT €ro oO0bEMa, TemIepaTyphl; CKOPOCTH
mporecca OCTBIBaHUS/HarpeBaHus pu U3ITy4YEeHUN oT 1BeTa
U3y 4aoLIeH/moraonaoneil TOBepXHOCTH; CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPaTyphl
JKUAKOCTH U IUIOWAAM €€ TOBEPXHOCTH; DJEKTpPHU3alMs Tell U B3aUMOJEHCTBUE
AIIEKTPUYECKUX 3apsiioB; B3aUMOJACHMCTBHE TIIOCTOSHHBIX MAarHUTOB, BHU3yaln3allus
MarHMTHBIX IOJIEW MOCTOSIHHBIX MAarHUTOB; JNEMCTBHSI MarHATHOI'O IOJIS HA NPOBOJHUK
C TOKOM, CBOWCTBA 3JIEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOJBUTATElsl MOCTOSHHOTO TOKA):
(GopMyJIMpOBaTh  MPOBEPSEMbIE  NPEIANOJOXKEHUS, CcOOMpaTb  YCTAHOBKY U3
MPEJIOKEHHOr0 000pYyJOBaHUSA C OINOPOH HAa CXEMY;ONHCHIBaTh XOJ ONbITa U
(bopMyIMpOBaTh BBIBO/BI 1101 PYKOBOJICTBOM II€/]arora;

MMETH NPEJCTABICHUS O U3MEPEHUH TEMIIEPATYPbI, OTHOCUTEIBHON BIAXKHOCTH BO3AYyXa,
CWJIBI TOKa, HAaIPsDKEHHS C HCIOJIb30BAHMEM aHAJIOIOBBIX IPUOOPOB U JaTUYMKOB
¢bu3nYecKUX BEJIMYMH; MPHU MOMOIIM MEeJarora CpaBHUBATH PE3yJIbTAThl M3MEPEHHI C
y4€TOM 3aJJaHHOM aOCONIIOTHON MOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C IEJaroroM Hcciel0BaHHE 3aBUCHUMOCTH OAHOHN (hu3ndecKoi
BEJIMYMHBI OT JpPYrodM C HUCIIOJIb30BAHMEM TNPAMBIX HU3MEPEHHH  (3aBUCHMOCTH
COMPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJAM TIONEPEYHOTO CEYEHHUs U
YAEIBHOTO CONPOTUBIICHUS BEUIECTBA IMPOBOJHUKA; CHJIBI TOKA, HIYLIErO 4Yepes
IIPOBOJHMK, OT HANpsDHKEHUS Ha IPOBOJHUKE; HCCIIEIOBAaHHE IIOCIEI0BATEIBHOIO U
NapajuIeNIbHOTO COEIMHEHUH IIPOBOJHUKOB): ILUIAHUPOBATH HCCIEAOBAaHUE, COOMPATH

YCTaHOBKY MW  BBIIIOJHATH HU3MCEPCHHUA 1104 PYKOBOJACTBOM II€aarora, CJacays
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NPEUIOKEHHOMY TJIaHy, (UKCHPOBATh PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TabmuI 1 rpadUKoB, AeTaTh BEIBOJBI IO PE3yJIbTaTaM HUCCIIEIOBAHUS TIOCIE 00CYKICHHUS
C MeJaroroM;

COOTHOCHTb KOCBEHHBIE HM3MepeHHs] (PU3NYECKHX BEIUYUH (yJeNlbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA): C
MOMOUIbI0  M€Jarora IUIAHUPOBAaThb MW3MEPEHMs, coOupaTh HKCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIeysl IPEATI0KEHHON NHCTPYKILINUHU, U BBIYUCIIATH 3HAUYCHHE BETUNUHMHBI;
coOmoaTh MpaBWia TEXHUKH O€30MacHOCTH MNpu  paboTe ¢ J1abopaTOpHBIM
000pyI0OBaHUEM T10CIIE TPEABAPUTEIBHOTO 00CYKICHHS C TIEJar0roMm;

COMOCTABJISITh C IIOMOINBIO I€Aarora MPUHLIMIBI AEMCTBUS HM3YyYEHHBIX MPHOOPOB
U TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONMUCAHUS (B TOM YMCJIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETp, BOJBTMETP, CUETUUK IJIEKTPHUUECKOM
SHEPIUHU, IJIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTeNbHBIE  BJIEKTPONPHOOPHI
(mpuMepbl), DJIEKTPUYECKHE MPEIOXPAHUTENN; DJIEKTPOMArHUT, AJIEKTPOJBUraTellb
MOCTOSTHHOTO TOKA), MCHOJB3ys METOAMYECKHE MaTepuaibl O CBOMCTBAX (PU3NYECKUX
SBJICHUH U HEOOXOAUMbIe (prU3NUECKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IOCJI€  IPEIBAPUTEIBHOTO OOCYXKJIEHHs C TelaroroM MpocThblie
TEXHUYECKHE YCTPOHCTBA W HU3MEPUTENbHBIE NPUOOPHI 1O CXeMaM M CXEMaTUYHBIM
pUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEpPMOC, ICHUXPOMETP, THIPOMETp, ABUTaTENb
BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT); COCTaBIATH CXEMBbl AIIEKTPUUYECKHX
Leneil ¢ MOC/IeNOBAaTEIbHbIM U NapajuleIbHBIM COECIUHEHUEM DJIEMEHTOB, COOTHOCS
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;

NPUBOIUTH  NPUMEPHI/HAXOAUTH  MHGOPMALMIO O  MpUMEpax  MPaKTUYECKOTO
UCTONb30BaHUS (PU3UYECKUX 3HAHUH B TIOBCEAHEBHOM JKM3HM Ui OOecredeHus
0e3omacHOCTH TpH OOpalleHuH ¢ TOpudOpaMu U TEXHUYECKUMH YCTpOicTBaMmu,
COXpaHEHHUS 370POBbs M COOJIIOIEHUSI HOPM 3KOJOTMYECKOI0 ITOBEACHHSI B OKPYXKaIOIIeH
cpene;

OCYILECTBJIATh C TOMOUIbIO IEearora MOUCK HMH(pOpMalMU (PU3MUECKOro COAEp KaHUS
B ceTH MIHTEpHET, HAa OCHOBE UMEIOLINXCS 3HAHUM M IIyTEM CpaBHEHMS JAOIMOJIHUTENIBHBIX
MCTOYHUKOB BBIACTATH WH(POPMAIHMIO, KOTOpPasi SIBJISAETCS MPOTUBOPEUYNBON MIIM MOXKET
OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUH YYEOHBIX 33JaHUN OTOOpaHHYIO IEAAaroroM Hay4yHO-
HOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COAEPIKAaHUs, CIIPABOYHBIE MaTepHabl, PECypCh

cetu UMHTepHeT; BnaaeTb NpUEMaMHM KOHCIEKTUPOBAaHUS TEKCTa, IPeoOpa3oBaHUA
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uHbOpMaIlMd U3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO C OMOpPOM Ha alrOpUTM H
YTOUHSIOIINE BOTPOCHI 1€/1arora;

CO3/71aBaTh I0J] PYKOBOJICTBOM Ie/larora ¢ 00CYXJICHUEM IIaHa pabOThl MUCHbMEHHBIE U
KpaTKHE YCTHBIE COOOIICHUs, 0000mas WHPOPMAIMIO H3 HECKOJBKUX HCTOYHHKOB
(GU3NYECKOTO COAepKaHUS, B TOM 4HCIE MYyOIMYHO TMPEACTABIATH pPe3yJIbTaThl
MIPOEKTHOM WJIM MCCIIEI0BATEILCKON JESITEIBHOCTH; MPU 3TOM T'PaMOTHO HCIOJIb30BaTh
W3YUYEHHBI TOHATUWHBIN ammapaT Kypca (H3UKH, COMPOBOXKAATH BBICTYIUICHUE
Mpe3eHTAlUECH;

MIPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB W HCCIIENOBaHMN (PU3MUECKHX TPOIECCOB MO
PYKOBOJICTBOM II€Jlarora paclpeiessiTh O0S3aHHOCTH B TPYyIIE B COOTBETCTBUH C
IIOCTAaBJIECHHBIMU  3aJayaMH, CIEIWThL 3a BLIIOJHEHHEM IUIaHA AEWCTBUA U
KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATCILHOCTH
TPYIIbI; BBICTPaUBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHE, MpPOSBIAsS TOTOBHOCTh

pa3pemath KOHQJIUKTHIL.

9 KJIACC

[IpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPakaTh chOPMUPOBAHHOCTH y

00yJaromuxcsi yMeHHI:

OPUEHTUPOBAThCSI B MOHATHAX M ONEpUpOBaTh MMU Ha 0a30BOM YypOBHE: CHUCTEMa
oTcuéra, MaTepuanbHas TOYKA, TPAEKTOPHUsS, OTHOCUTEIBHOCTh MEXAaHHYECKOIO
JIBUKEeHMs, nedopManus (yrpyrasi, IUIaCTHUECKas), TPEHUE, YEeHMPOCmpemMumenbHoe
YCKOpeHue, HEBECOMOCTb U TEperpy3kH; LIEHTP TsSKeCTH; abCOJIOTHO TBEPIOE TEIO,
LEHTP TSDKECTH TBEPAOrO Teja, paBHOBECHE;, MEXaHMUYECKHe KoJeOaHUs M BOJHBI, 3BYK,
MH(PA3BYK H YIBTPA3BYK; JIEKTPOMArHUTHbBIE BOJIHBI, IIIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OMM30PYKOCTh W JNAITBHO30PKOCTb, CHEKMPbl UCHYCKAHUA U Nozioujenus; anbda-,
OeTa- U raMMa-u3JIy4YeHHUs, U30TOIIbI, SiZIepHAasi SHEPreTUKa;

COOTHOCHTb SIBJICHHUS MIOCJIE MTPEIBAPUTEIILHOTO 00CYKACHNUS C IeJaroroM (paBHOMEpHoOe
U HEPAaBHOMEPHOE MPSMOJMHENHOE JABM)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE IMAaJeHHE TeJl, PAaBHOMEPHOE [BW)KEHHME IO OKpPYKHOCTH,
B3aMMO/IEHCTBHE TeJl, PEaKTUBHOE JBMKEHHE, KosleOaTenbHOE IBUKEHUE (3aTyXarolue U
BbIHY)KJICHHbIE KOJeOaHMs), pPE30HAHC, BOJHOBOE JBIKEHHE, OTpPAKEHHE 3BYKa,
NPSIMOJIMHEMHOE pAcHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIIEHHE CBETa, IIOJHOE
BHYTpEHHEE OTpaXCHHE CBETa, pa3jiokKeHHe OeIoro CBeTa B CHEKTP U CIOKEHUE

CIICKTPAJIBHBIX OBCTOB, AUCTICPCHUA CB€Ta, €CTCCTBCHHAA PAaaAOaKTUBHOCTD,
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BO3HUKHOBEHHUE JIMHEWYATOro CIEKTpa M3JIy4YEHMs) 110 OINHUCAHUIO HX XapaKTEPHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TAHHOE (PH3HUUECKOE SBJICHNUE;
pacrno3HaBaTh C IOMOUIBIO IeJarora MpPOSBICHUE H3YYEHHBIX (U3NYECKUX SBICHHM
B OKpY’KarolleM Mupe (B TOM 4ucie (QU3MUECKUe SBJICHUS B NPHUPOJE: NMPUIUBBI U
OTIUBBI, JBWXKeHUE IulaHeT COJHEYHOM CHCTEMbI, PEAKTHBHOE JIBU)KCHHME JKUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB XUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHUE BOJIHBI,
I[yHaMH, 5XO, LIBETa TeJ, ONTHUYECKHE SBJICHHS B NMPHUPOAE, OMOJIIOTHYECKOE JIEHCTBUE
BUJMMOTO, YJIbTPa(HOIETOBOIO W PEHTICHOBCKOTO M3JIyY€HHH; eCTEeCTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4YHd, DPATUOAKTUBHOE H3JIyYE€HUE MPUPOIHBIX
MUHEPAJIOB; JIEHCTBUE PAJMOAKTUBHBIX H3JIyYEHUH Ha OpPraHU3M 4YEJOBEKa), IPU 3TOM
M0J1 PyKOBOJICTBOM Ile/iarora InepeBOIUTh MPaKTHYECKYIO 3a7jauy B y4eOHYI0, BBIICNIATD
CYIIIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3HUECKUX SBJICHUMH;

OIMCHIBATH IO/ PYKOBOACTBOM Iieiarora ¢ OOCYXKAECHHEM IUIaHa paboThl W3ydEHHbBIE
CBOWCTBA Tel M (DU3UYECKHE SIBJICHUS, HCIONB3YS (PU3NUECKUE BETUYMHBI (CpEmHsS U
MI'HOBEHHAsi CKOPOCTh Tejia IPU HEPABHOMEPHOM JBMXEHHUHU, YCKOPEHHUE, NIepeMeleHHe,
IyTh, YTJOBas CKOPOCTb, CHJa TPEHUs, CWJIA YNPYTOCTH, CHJA TSDKECTH, YCKOPEHHE
CBOOOJTHOTO MAJICHUs, BEC Tela, UMITYJIbC Tella, UMITYJIbC CHJIbI, MeXaHH4YecKas padora u
MOIIHOCTb, IOTEHLMAJIbHAs JHEPIHsl Teja, IOAHITOrO HaJ IOBEPXHOCTHIO 3EMIIH,
NMOTEHUUANbHAsT HJHEPrusl CXKAaTOW TNPYXKHUHBI, KHUHETUYECKass OSHEprus, IOJIHAs
MeXaHU4YeCcKasi SHeprusi, Nepuo] U 4acToTa KojeOaHWi, UIMHA BOJHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEJOMIIEHUS CPENbl); NMPU ONHMCAHUU C
MOMOIIBI0 yYUTENs TPAaBWIBHO TPAKTOBAaTh (U3NYECKUH CMBICT HCIOJIB3yEMbIX
BEJIMYMH, 0003HAYECHUS U €IUHUIIBI (PU3MUECKUX BEIMYMH, C OMOPOH Ha METOJUYECKHX
MaTepual HaxXxoIuTb (OPMyJIbl, CBA3BIBAIOIIME JAHHYIO (HU3MUECKYIO BEJIMYMHY C
JPYTUMH BEIMYUMHAMHU, CTPOMTH TpapuKH HU3yUYEHHBIX 3aBUCHUMOCTEH (PHU3HMUECKUX
BEJIMYUH;

XapaKTepu30BaTh IOCJE MPEIBAPUTEIHLHOTO0 O0OCYXXJIEHUSI C MEeAaroroM CBOMCTBa Ted,
¢u3nyeckre SBJICHUS W NPOLECCHl, UCHONb3Yys 3aKOH COXPAHEHMS SHEPrHM, 3aKOH
BCEMUPHOI'O TATOTEHMS, NPUHLMII CYNEPHO3ULUN CUJI, HMPUHLIMI OTHOCHUTEIBHOCTH
I'anunes, 3akoHel HplOTOHA, 3aKOH COXpaHEHHUS MMITYJbCa, 3aKOHBI OTPAXEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 M MAaCCOBOTO YHCEN MPH SAEPHBIX
peakuMax; TNpU HTOM HAXOJUTh CJIOBECHYIO (OpPMYJIUPOBKY 3aKOHA U €ro
MaTeMaTHYeCKOE BBIPAXKEHUE C OMOPOil Ha IH(pOoBBIE 00pa3oBaTEIbHbBIE PECYPCHI;
COOTHOCHTDH TOJ| KOHTPOJIEM Tenarora (u3n4eckue NpoIecchl U CBOWCTBA TN, B TOM

YHUCJIE U B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUECHTUPOBAHHOT'O XapaKTEpa: BBIABIATE IIPU
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MOMOIIIM Te/larora MNPUYUHHO-CIICACTBEHHbIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKUX MIarOB C OMOpOHl Ha 2—3 W3y4YEHHBIX CBOWCTBAa (M3NYECKHUX SIBICHUM,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath TUIOBBIE pacy€THbIE 3aladydl B 1—2 [EWCTBUA C OMOPOH Ha alfOPUTM,
MpeIBapUTENIbHO Pa300paHHBII COBMECTHO C, WCHONB3ys 3aKOHBI H  (OPMYIIBI,
CBsI3bIBarOIMe (PU3NYECKHE BETMYMHBL: HA OCHOBE aHAJIN3a YCJIOBUS 33Jau 3alUChIBATh
KpaTKoe YCIIOBHUE, BBISBIATH HEIOCTAIONINE WIIM N30BITOYHBIC TaHHbIC, BEIOMPATh 3aKOHBI
1 (GOpMYyJIbI, HEOOXOAUMBIE JJISl PELICHUS, POBOIUThH PACUETHI U OLICHUBATH C TOMOIIIBIO
YUUTENS PEATUCTUIHOCTh TIOTYYEHHOTO 3HAUEHUST (PU3NIECKON BETUIHHBI;

UMETb MPEJICTaBICHNE O MPOOIeMax, KOTOPBIE MOKHO PEIIUTH MPH MOMOIIN (PU3NIECKUX
METOJIOB; HUCIIOJIb3YS ONMCAHUE MCCIIEOBaHMsI, TIOCTIE MPEIBAPUTENHLHOTO 00CYKIEHUS C
MearoroM BhIIEATH MPOBEPsieMOe MPEANONI0KEeHHE, OIICHUBATh MPAaBUILHOCTD MOPSIIKA
MPOBEJCHUS  WMCCIENOBaHUS, JieJaTh BBIBOJABI, HHTEPIPETHUPOBATH  PE3yIbTATHI
HAOJIIOJICHUIN U OIIBITOB;

YMETh HaXOJUTh C MCIOJB30BaHWEM HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB OMBITHI IO
HAOMIO/IEHUIO0 (PU3NYECKUX SIBICHUN WM (PU3NYECKHX CBOWCTB TeNl (M3y4YE€HHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXPAHEHUS SHEPTrUH; 3aBUCHUMOCTh MEpHOAa KOJICOaHMIA
MPYXKUHHOTO MasiTHUKA OT MacChl Tpy3a M KECTKOCTU MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTUTY/IBI MaJIbIX KOJICOAHWM; TIPSIMOJIMHEMHOE PACIIPOCTPAHEHHUE CBETA, Pa3IOKCHHUE
0enoro cBeTa B CHEKTP; U3yUYEHHE CBOWCTB M300pakeHHUs B IJIOCKOM 3€pKayie U CBOICTB
M300pakeHHsl TIpeIMeTa B cOOMparolieil TuH3e; HaOMI0IeHHe CIUTOIIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIyYEHHMsI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyZOBaHHS C ONOPOM Ha CXEMY;ONHUChIBaTh XOJ ONbITa M €ro pe3yibTaThl,
(dbopMyIIHpOBaTh BEIBOJIBI MO PYKOBOJCTBOM I€Jarora;

NPOBOJIUTH MPU HEOOXOTUMOCTH CEpUI0 MNPSAMBIX H3MEpPEHH, OIpenesnss cpeaHee
3HAYCHUEC W3MEPSeMOU BEIMYUHBI (QOKycHOe paccmosnue cobupaowei JIuH3bL),
000CHOBBIBATH BBIOOP CITOCO0A M3MEPEHHSI/U3MEPUTEITLHOTO TTPHOOPa;

MIPOBOJUTH COBMECTHO C MEJaroroM Hccie0oBaHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYHH
C CTOJB30BAaHUEM TMPSMBIX HW3MEpPEeHHH (3aBUCHUMOCTh IyTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HayaJbHOW CKOpPOCTH; TMepuojna KoJjeOaHHiA
MaTeMaTHYECKOTO MAasTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH YTJIa OTPaXXCHHs CBETa OT
yriaa TmajeHuss W yria MpeloMJIeHHs OT YIVIa TaJieHus): Mocie OOCYXKIACHHS TMOJ
PYKOBOJCTBOM  Tiefarora IJIaHUPOBaTh  HCCIENOBaHUE, CcoOOWMpaTh  yCTAaHOBKY,
(bUKCUpPOBATh PE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BHJIE

Ta6J'II/IH n l"pa(bI/IKOB, JCJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUS,
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COOTHOCHTH KOCBEHHBIE HW3MEPEHHUs (HU3NUECKUX BEIMYUH (CPEdHsSsI CKOpOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIO IMajJeHMUS,
KECTKOCTh TPYXUHBL, KOIDOUIIMEHT TpPEHHsI CKOJBXKCHHS, MeXaHW4yeckas paborta
U MOIIIHOCTh, YacTOoTa M Mepuoa KoyieOaHMH MaTeMaTHYecKOoro WU IpPYKUHHOTO
MasiTHUKOB, ONTHYECKasi CHJIa COOMPAIOIIEH JINH3bI, PAJUOAKTUBHBINA (POH): ¢ TTIOMOIIBIO
menarora IUTAHUPOBATh M3MEPEHHUsS; COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeays TpPeIOKEHHOH WHCTPYKIWHW; BBIUYUCIATH 3HAYCHHE
BEJIMYMHBI M aHAJIM3UPOBATh MOTYYEHHBIE PE3YJIbTAThl C YUYETOM 3a/laHHON HOIPEIIHOCTH
U3MEPEHHU;

coOmoaTh TpaBWiIa TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyA0BaHKEM TIOCTIE MPEABAPUTEIHHOTO 00CYKIEHUS C MEeJaroroM;

COIIOCTABJATh C TOMOIIBIO I€Jarora OCHOBHBIE MPHU3HAKM H3YyYEHHBIX (DU3MUYECKHX
MoJiesiel: MaTepralibHasi TOUKa, aOCOMIOTHO TBEPAOE TENO, TOUCUHbIM MCTOYHHK CBETA,
Jy4, TOHKasl JIMH3a, TUIaHEeTapHas MOJEJIb aToMa, HYKJIOHHasi MOJIeJb aTOMHOTO Spa C
ONOPO HA METOANYECKHE MaTEpPHUaIbI;

XapaKTepu30BaTh IOCIE NPEABAPUTENBLHOIO OOCYKIEHHUS C MeAaroroM MPUHLUIIBI
JeMCTBUS U3yUEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPON HA MX ONMUCaHUS (B
TOM YHCIIE: CIIUJIOMETP, JaTYUKH MOJIOKEHHSI, PACCTOSIHUS U YCKOPEHUS, paKkeTa, 9XO0JIOT,
OUYKH, TepHUCKol, (oToamnmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3HMETD,
kKamepa Bunbcona), ucnomnb3yst iuppoBsle 00pa3oBaTeNbHbIE PECYPCHI;

UCIIOJIb30BaTh MO PYKOBOJICTBOM I€arora CXeMbl M CXeMaTHYHbIe PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTEIBHBIX NMPHOOPOB M TEXHOJOTHYECKUX IPOLIECCOB
NP pPEHICHWH YYeOHO-TIPAaKTUYECKUX 3a/la4; ONTHYECKHE CXEMBI ISl TIOCTPOCHUS
n300pa’keHNH B INIOCKOM 3epKajie M cOOMparolie JIMH3e;

NOPUBOJAUTH  MPHUMEPHI/HAXOIUTh  HHPOPMALMIO O  MpUMEpax  IMPaKTHYECKOro
UCTIONb30BaHUsl (PU3UYECKUX 3HAHWH B TIOBCEAHEBHOW JKU3HU JUIsI OOECICUYeHUs
Oe3omacHocTH Tpu oOpalleHuu ¢ MnOpudopaMH W TEXHHUYECKHMMH YCTPOWCTBAMU,
COXpaHEHHMS 3/10pOBbs U COOIIOACHUS HOPM 3KOJOIMUYECKOTO MOBEICHUS B OKPY KaIOIIeH
cpene;

OCYILIECTBIIATH TOJT PYKOBOJCTBOM IeAarora TOUCK uWHpopManuu (puU3nIecKoro
colepaHus B ceTH VIHTepHET, caMOCTOSATENHHO (HOPMYIHUpYsl TIOMCKOBBIN 3ampoc,
HaXOJIUTh IYTH OINpENEICHUsl JOCTOBEPHOCTH MOIy4YEeHHOW MHGOpMAaIMM Ha OCHOBE
UMEIOIIMXCS 3HAHUH U JTOTOJTHUTENIBHBIX HCTOYHUKOB;

UCTIONIb30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN OTOOpPAHHYIO IMMEAaroroM Hay4dHO-

MOMYJISIPHYIO JIUTEpaTypy PU3NYECKOro COJepKaHusl, CIPAaBOYHbIE MaTEepHAaIIbl, PECYpCHI
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cetu HHTepHeT; BiazeTh NpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
MHPOpPMALIMK M3 OJHOW 3HAKOBOW CHCTEMBI B JPYTyl0 C OMNOPOH Ha aliroput™M u
YTOYHSIONIME BONPOCHI II€arora; Cco3fgaBaTh IIOJ PYKOBOJACTBOM IIE€farora c
oOcyX/aeHueM IuUIaHa paOoOThl NHCBMEHHbIE M YCTHbIE COOOIEHHS Ha OCHOBE
MHPOPMALIMM U3 HECKOJBKUX HCTOYHMKOB (DU3MYECKOTO COJepXKaHUs, TyOIUIHO
IIPEACTABIIATH PE3YJIBTATHI IPOCKTHOW WIIM UCCIIEN0BATENIBCKOMN ACATENBHOCTH; IIPU 3TOM
rpaMOTHO UCHOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapaT U3y4aeMoro pasjena Gu3uku
U CONPOBOXJATh BBICTYIUICHHWE Mpe3eHTaluuell ¢ yu4éToM OCOOEHHOCTeH ayIuTopuu

CBCPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC (68 1)

TemaTn4ecku
i 0JI0K, TeMa

OcHoBHOE€ coaecpkanue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH Y4aIMXCS
(Ha ypoBHe y4eOHBIX JelCTBHIH)

Paszpnen 1. dusuka u e€ poJib B IO3HAHMHU OKPY:Kalomero Mupa (6 1)

Duzuka —
HayKa 0
npupozae (2 4)

®usnuka — Hayka o npupoge. AsneHus
npupoasl (MC). dusnyeckue SBICHUS:
MeXaHUYECKHeE, TETIOBBIE,
AIIEKTPUYECKUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

BrlsiBiieHHEe OCHOBHBIX PA3MUYMi MPH MOMOINM IeJarora Mexny (GU3NYecKUMU H
xumuueckumu npespamieHusiMu (MC — xumus).

Pacrnio3HaBanme u kiaccuukaius mociae oOCYXIEHHs C MEeAaroroM MpH MOMOIIH
HABOJSAIIUX BOMPOCOB  (PU3UYECKUX  SBJICHUH: MEXaHHUYECKHUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.

Habmonenue u onucanue pusnueckux sSBJICHUM Ha 6a30BOM ypOBHE.

dusnueckue
BeJIMYHUHDBI
(24)

®usnueckue BenWYMHBL. 3MepeHune
buznyeckux  BenWuuH.  Dusuyeckue
npubopwer  [loepewnocms  uzmepenuil.
Me:xyHapoaHas cucTemMa eIMHULL.
Jemoncmpayuu

1. Mexannueckue, TEIUIOBBIE,

AIIEKTPUYECKHE, MarHuTHBIE,

CBETOBBIC SIBJICHHUS.

2.Duznyeckue nmpubOOpHl U MpoIeaypa
MPSIMBIX U3MEPEHH aHaOTOBBIM U
1M (GpPOBBIM TPUOOPOM.

Jlabopamopusie pabomul u onvimol.

1. Ompenenenne I1I€HBI  JICJICHUS

OmnpeneneHve Opu MOMOUIM TEJArora LEHbl JEJEHUs MIKaIbl U3MEPUTEIBHOIO
npubdopa.

N3mepenune nmo oOpa3ily 1oJl pyKOBOJICTBOM I€arora JUHEHHBIX pa3MeEpoB Tel U
IIPOMEXKYTKOB BPEMEHH C YUYETOM IOTPEIIHOCTEMN.

N3smepenne 1o o00pasily Toa PyKOBOJCTBOM Ienarora oOBEMA JKHUJIKOCTH U
TBEPIOTO TeJA.

N3mepenune no oOpasily 1moja pyKOBOJACTBOM IeAarora TeMIEpaTypbl MPH MOMOIIU
KHUJIKOCTHOTO TEPMOMETpPA U JaTYNKA TEMIIEPATYPHI.

BeInonHEHNE HECIOXKHBIX TBOPYECKMX 3aJaHUM C ONOpPOM Ha aJITOPHUTM,
IpEeBapUTENIbHO Pa300paHHBI C MEeNaroroM IO IMOMCKY CIIOCOOOB H3MEpEHUs
HEKOTOPBIX (PU3UYECKUX XapaKTEPUCTUK, HANpPUMEpP, PasMEPOB MallbIX OOBEKTOB
(BoOC, TPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIIMX PACCTOSHUM, MabIX
IIPOMEXKYTKOB BpeMeHH. OOCyKIeHHE MpeiaraéMbiX CliocoOO0B.
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M3MEPUTENBHOTO Mpubopa (MCIONb3ys
TEXHOJIOTHYECKYIO0 KapTy
IKCIIEPUMEHTA).

2.  H3mepeHue paccTosHUM.

3. H3mepenne o0BbEMA KHIAKOCTH H
TBEPAOIO Tea.

4.  Onpeoenenue pasmepod MAaablx
mei.

5. HN3mepeHune TtemmepaTypel NOpHU
MOMOIIU KUJKOCTHOTO TEpMOMETpa M
JaT4YrKa TeMIIePaTyphl.

6. Ilposedenue uccnedosanusi no
npogepke  eunomesvl:  OAIbHOCb
noaéma wapuxa, NYWEeHHO20
20pu3onmanvHo, mem Oonvule, uem
Oonbule 8vicoma nycka.

EcrecTBeHHO-
HAaY4HbIN
MeTo
MO3HAHUSA
(249)

Kax ¢duznka u apyrue
€CTECTBEHHBIE HAayKU HM3Y4alOoT MPUPOLY.
Ecmecmeenno-nayunwiii Memoo
NO3HAHUA.  HAOI0OeHue, NOCMAHOBKA
HAY4HO20 sonpoca, 8b108UNCEHUE

eunomes, JKCnepuMenm no nposepke
eunomes, 00bsACHeHUe HAOAI0O0AEMO20
saenenus. Onucanue Quzuueckux seieHull
C nomMoubo Mooeell.

[IpenMet 1 MeTOABI GUBKKH.
Hemoncmpayuu

1. Onpenenenne NOrpemIHOCTH
IKCIIEPUMEHTA.

BolaBikeHHE THUIOTE3 MOCHe NPEABAPUTEIBLHOTO OOCYX AECHHS C MEeAarorom,
OOBSICHSAIOLINX MPOCTHIE SBJICHUS, HAIIPUMED:

— I0YEMY OCTAHABJIMBACTCS ABMKYILEECS 10 TOPU30HTAIBHON MIOBEPXHOCTH TEJIO;
— II0YEMY B KapKyI0 IIOTOAY B CBETIION OJEXKIE MPOXJIaJHEN, YEM B TEMHOM.
Br160p crioco0oB NpoBEpKH TUIOTE3 U3 MPEAJIOKEHHBIX TIE1aroroM.

HaGnroneHue npeanoXkeHHbIX MelaroroM MCCiIeJOBaHuM 1Mo MpoBepke Kakoi-1ubo
TMIIOTE3bl, HAIIPUMED: JAJIBHOCTH MOJETA MIAPUKA, YIIEHHOIO TOPU30HTAIBHO, TEM
Oouibliie, yeM OoJIblIIe BBICOTA ITyCKa.

[TocTpoeHne COBMECTHO C MEAaroroM MPOCTEUINX MOJeIe (PU3NIECKUX SBJICHUMA
(B BHJE PHUCYHKOB WJIM CXEM), HampuMmep NaJieHHe MNpeaMeTa; MpsSMOJIUHEHHOe
pacIpoCTpaHEHHE CBETA.
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Pa3znen 2. IlepBoHayaibHbIe CBeeHUS 0 CTPOEHUU BemiecTna (5 4)

Crpoenne Crpoenne  BemectBa: arombl U | HaOmiomenne W uHTepmperanmusi COBMECTHO € IIEaroroM  OMBITOB,
BellecTBa MONIGKYJBI, ux  pazmepsl.  Onvimoul, | CBUAETEIBCTBYIOMIMX 00 aTOMHO-MOJEKYJISPHOM CTPOCHHUU BEIIECTBA: OIBITHI
(149) Jdokaszvlearoujue OUCKpemHoe cmpoeHue | C paCTBOPEHUEM PA3JIMYHBIX BEILIECTB B BOJIE.
selecmaa. OneHka Mpu TOMOIIM TEXHOJOTHYECKOW KapThl pa3MepoB aTOMOB M MOJEKYT C
Jlabopamopnsie pabomol u onvimel. ucroJib3oBaHueM (¢GoTorpaduii, MOTYyUYEHHBIX HAa ATOMHOM CHJIOBOM MHMKPOCKOIIE
1. Ouenka nuametrpa aroma meroaoMm | (ACM).
j ;0 (0):! (c ucnoas3oBanueM | OnpezneneHue Mocie MNpeABapUTENbHOIO OO0CYXKIEHUS C IIeIaroroM pa3MepoB
¢dororpaduii). MaJbIX TeJl.
JABu:xeHME JlBmwxenue dvactui BemiecTBa. CBs3b | HaOmonenne u oObsSICHEHHE MpU TOMOIIM Tearora OpOyHOBCKOTO JBMKCHUS U

M B3aUMO/JIeHC
TBHE YACTHIL
BellecTBa
(24)

CKOPOCTH  JBW)KECHHUS YaCTHIL C
TeMIlepaTypoii. bpoyHOBCKO€E NIBH>KEHME,
mupdysus.  Bzaumooeticmeue uacmuy
sewecmea: npumsadicerue u
ommankueanue.
Hemoncmpayuu
l. Habmtonenue OpPOYHOBCKOTO
JIBYKEHHUSL.

2. Habmonenue nuddysum.

3. Habmooenue s61eHUll,
O0OBLACHAIOWUXCA NPUMSANCEHUEM UTU
OMMAanKUGaHueM 4acmuy euecmad.

Jlabopamopusie pabomul u onvimol

1. Oyenxa ouamempa amoma memooom
PpA008 (c UCNOb308AHUEM
domoepacgpuii).

2.OmnbIThl IO HAOMIOACHUIO TETJIOBOTO
pacIIipeHwsl Ta30B.

saBneHus quddy3un.

[TpoBenenne 1 0OBICHEHHE C ONIOPOM Ha AITOPUTM, TIPEABAPUTEIHHO Pa300paHHbBII
C MeJJaroroM OIIBITOB 110 HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

[TpoBenenne u OOBSICHEHHWE OMBITOB C OMOPOW HAa AITOPHTM, MPEIBAPUTEIHHO
pa3o0paHHbIi C MEJaroroM Mo OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSDKEHUS U
OTTAJIKUBAHUSI.
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3. OmnbITHI 10 OOHAPYKEHUIO ACHCTBUS
CHJI MOJICKYJISIPHOTO MTPUTSDKEHHS.

ArperaTHble ArperatHble cocTosiHMS  BemiecTBa: | OmucaHue Moja pyKOBOJCTBOM Iejarora (C KCIOJIb30BAHUEM IPOCTBIX MOJENEi)

COCTOSIHUS cmpoenue  2a308,  Jfcuokocmell U | OCHOBHBIX pa3iM4uil B CTPOCHUHU Ta30B, JKUAKOCTEH U TBEPABIX Tell.

BelllecTBa meépovix  (kpucmaniuveckux) — men. | HaganpHbple mpeicTaBlieHuss 0 MaJoOd CKMMAEMOCTH >KUIKOCTEM M TBEPABIX Tell,

2u) Bzaumocseaze  meocoy  ceoticmeéamu | OONBIION CKUMAEMOCTH Ta30B.
sewecme 6  pazublx  acpecamuuix | OObsicHeHHE Ha 0a30BOM YpOBHE IO KOHTPOJIEM IEJarora 0 COXpaHeHUH (POpMEI
COCMOAHUAX u ux amomHo- | TBEPIBIX TN U TEKYYECTH KUAKOCTH.

MONEKYIAPHbIM cmpoenuem. | HaOmroeHne 3a ONMBITaMH, JOKAa3bIBAIOUIMMH, YTO B TBEPIOM COCTOSHUHM BOJBI
Ocobennocmu azpe2amuvlX COCMOSAHUU | YaCTHUILIBI HAXOJATCS B CPETHEM JaJiblile JPYyT OT Apyra (MIIOTHOCTh MEHBIIIE), YEM B
800bl. HKHUJIKOM.
Jemoncmpayuu VYcraHoBlIEHHE C OMOPOM Ha AMJAKTHUYECKUM MaTepuall MPOCTBIX B3aMMOCBS3EH
1. HabGnronenue muddysnn. MEXy 0COOCHHOCTSIMH arperaTHBIX COCTOSIHUI BOJBI M CYIIECTBOBAHUEM BOIHBIX
opranu3moB (MC — 6uonorus, reorpadus).
Pa3nea 3. /IBu:xeHue u B3aumojeiicteue Tea (21 4)

Mexanuuecko MexaHnnueckoe nBUKeHMe. | MccnenoBaHne paBHOMEPHOIO ABM)KEHHS U ONpPEAENIEHHE €ro IMPU3HAKOB IOCIe

e ABHKeHHe PaBHOMepHOE u HEpaBHOMEPHOE | MPEIBAPUTEIILHOTO 00CYKACHNUS C N€AaroroM.

By JIBIDKECHHUE. CKopocCTb. Cpeonsis | HabnroeHne HEpPaBHOMEPHOTO JBUKCHHSI W ONPEICICHHE ero OTIUYHA OT
CcKOpOCMb npu HepasHOMepHOM | PABHOMEPHOTO JABMKEHHMSI ITOCTIE MTPEIBAPUTEIILHOTO 00CYKACHNUS C NI€AaroroM.
oguxcenuu. Pacu€r mytm u BpeMmeHM | PemieHue THNOBBIX pacd€THBIX 3ahad B 1—2 JEHCTBUS € ONOpPOHM Ha aJrOpUTM,
JIBYDKEHUS. IPEBapUTEILHO PAa300paHHBII COBMECTHO C IEJAaroroM Ha OIpeJesieHHe MyTH,
Jlemoncmpavyuu CKOPOCTH U BPEMEHH PAaBHOMEPHOT'O JIBUYKEHUSI.

1. HaGmonenue MEXaHUYeCKOro | AHamu3 MpH MOMOILM Iefarora rpaduKOB 3aBUCUMOCTH IMYTH U CKOPOCTH OT
JIBUKEHMSI Tea. BpPEMEHH.
2. U3mepenue CKOpPOCTH

HPSIMOJIMHENHOTO IBH)KEHUS.
Jlabopamopnvie pabomot u onvimul
1. Onpenenenue CKOPOCTH
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pPaBHOMEpPHOTO JABMXEHUsI (IIapuka
B KHJIKOCTH, MOJIeTTH
AJIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).

2. Onpenenenue cpegHed  CKOpPOCTH
CKOJIBXKEHUSI OpycKa WJIU IIapuKa 1o
HAKJIOHHOM MJIOCKOCTH.

Nuepuus,
macca,
IJIOTHOCTH
(449)

SBnenue wWHEPHUH. 3aKOH UHepYUU.
Bzaumooeiicmeue men xaxk npuduHa
UBMEHEHUsL CKOPOCMU OBUNCEHUSL Meil.
Macca kaxk mepa unepmHocmu mena.
[TmoTHOCTE BemecTBa. Cas13b naomuocmu
C KOMUYeCmeoM MONeKYl 8 eOuHuye
00véma sewecmaa.

Hemoncmpayuu
1. HaGmroneHue siBIIeHUsI HHEPIIUH.
2.HaOmroneHne W3MEHEHHsI CKOPOCTH
IIPU B3aMMOJEHCTBHUH TEII.
3.CpaBHeHue Macc o
B3aNMOJICHCTBHIO TE.

OObsicHeHHWE TpU TOMOIIM  TEXHOJOTMYECKOW KapThl W 1Hejarora U
NPOTHO3UPOBAHKWE  SBJICHWH, OOYCIOBIEHHBIX WHEpLHUEH, HampuMep: UTo
MPOUCXOAUT TPU TOPMOKEHUU WIM PE3KOM MaHEBpE AaBTOMOOWIS, MOYeMy
HEBO3MO)KHO MIHOBEHHO IPEKPATUTh [BMKEHUE HA BEJIOCHUIIEE WM CaMOKaTe
UT. I

HaGmtonenne u  0a30BBI  aHANW3 OMBITOB TIOJ] PYKOBOACTBOM II€Jarora,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH ABWKEHUS TeJa B PE3yJIbTaTe NEHUCTBUS
Ha HEro JIPYruXx Tell.

Pemenne TMNOBBIX pacdy€THBIX 3a4ad B 1—2 JOEHCTBHS C ONOPOM HA AITOPHUTM,
IpeBapUTEeIbHO pa300paHHBIA COBMECTHO C IEJaroroM Ha OINpPE/IEIeHHUE MacChl
Tena, ero o0bEMa U IIIOTHOCTH.

HaGmtonenne u  0a30BBId  aHANU3 OMBITOB TI0J] PYKOBOACTBOM II€Jarora,
JIEMOHCTPUPYIOIINX 3aBUCHMOCTh MU3MEHEHHsI CKOPOCTH Tela OT €ro MaccChl IIpHU
B3auMoJieiicTBuHU Tell. Mi3MepeHne Macchl Tesa pa3IuuHbIMU CIIOCOOaMH.
OmnpeneneHre COBMECTHO € MENaroroM IUIOTHOCTU Tela B pe3yJibTaTe U3MEpPEHUs
€ro Macchl 1 00bEMa.

Cuia. Buabl
cua (14 4)

Cuna KaK XapaKTepUCTUKa
B3auMojieiicTBus Tei. Cua ynpyroctu u
3akoH ['yka. Hsmepenue cunvt c
nomowlo  ounamomempa.  SIBneHue
TAroreHuss u cuna Tsokectu.  Cuna
msocecmu Ha Opyeux nianemax (MC).
Bec mena. Hesecomocmwv. Crnoxenue

N3y4eHne COBMECTHO C IE€JAaroroM B3aUMOJEHCTBUS KaK NPUYMHBI H3MCHECHHS
CKOPOCTH T€Ja WIH ero JeGopMaluu.

Onucanue Ha Ha4YaJbHOM YPOBHE pEAJIbHBIX CHUTyalluid B3aMMOJEHCTBHUS TEl C
TIOMOIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS MIOHATHE U M300payKEHNUE CUITBI.

N3ydyenue mnox pyKOBOACTBOM IIE€Jarora CUibl YNPYTOCTH, 3aBUCHUMOCTH CHJIBI
YOPYTOCTH OT YAJUHEHHUS PE3UMHOBOIO IIHypa WM HPYXHUHBI (C IOCTPOECHHUEM

rpaduka).
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CWJI, HAIIPaBJIEHHBIX II0 OJHOW IPSMOM.
PaBnognelictByromas cun. Cuna mpenusi.
Tpenue cronvorcenusi u mpeHue NoKosl.
Tpenue 6 npupooe u mexnuke (MC).
HMemoncmpayuu’
1.Cnoxxenue Cujl, HaMpaBJICHHBIX 10
OJIHOU MPSIMOiA.

Jlabopamopusie pabomol u onvimol.
1.OnpeneneHue TUIOTHOCTH TBEPIOTO

Tena.

2. OTBITHI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTD pacTsbKeHus
(medopmarnun) PYKUHBI oT
IIPUIIOKEHHOM CHJIBI.

3. OnBITHI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTD CHIIBI TpeHUs
CKONBXKEHHsI OT Beca Tela |
XapakTepa CONPUKACAIOIIIUXCS
MOBEPXHOCTEH.

AHanu3 ¢ omopod Ha JUAAKTHMYECKUH MaTepuan IoJ KOHTPOJEM Iejxarora
MPAaKTUYECKUX CUTyallud, B KOTOPBIX MPOSIBISAETCS ACHCTBUE CUJIbI YIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 ¢ omopoll Ha JUAAKTUYECKHM Marepuan MOoJ KOHTPOJEM Ieaarora
CUTYalUH, CBSI3aHHBIX C SBJICHUEM TATOTEHMS.

[TonnManue ¢ OmMoOpoil Ha CXEMbI MPU MOMOIIM TeAarora OpOUTAIILHOTO JBHKEHHUS
IUIAaHET C WCHOJb30BAHUEM SIBIEHUS TATOTEHUs M 3akoHa wuHepumun (MC —
ACTPOHOMUS).

W3mepenue Beca Tenma ¢ MOMOINBI0 JuHamomeTpa. OOOCHOBaHHME 3TOro criocoda
M3MEPEHHUSI MOCIIE TOBTOPEHHUS € MEJarorom.

HaGnronenue siBleHNsI HEBECOMOCTH.

Habmionenne 3a SKCIEPUMEHTANBHBIM TOJYyUYEHHUEM TMpaBWiIa CIOXKEHHS CHl,
HaIpaBJIEHHBIX BJOJb OJHOM mpsMoil. OrmnpexneneHue Npu NOMOIIM Iegarora
BEJIMYMHBI PABHOJECHCTBYIOLIEH CHII.

N3ydeHne noJ pyKoBOJICTBOM I€Arora CUiibl TPEHUS! CKOJIbKEHMSI U CHJIbI TPEHUS
MTOKOSI.

HccenenoBanue ¢ onmopoi Ha TEXHOJIOTMYECKYHO KapTy 3aBHCUMOCTH CHUJIBI TPEHHS
OT Beca TeJla U CBOMCTB TPYLIMXCS TOBEPXHOCTEM.

ba30BbIii aHANIU3 C OMOPOI HA TUIAKTUYECKUN MaTepuall oA KOHTPOJIEM Ieaarora
MPAaKTUYECKUX CUTyalluil, B KOTOPBIX MPOSABISIETCS JEUCTBUE CHIIBI TPEHUS,
UCTIONB3YIOTCSl CIIOCOOBI €€ yYMEHBIICHUS WIM YBEJIHUYeHHs (KaTaHue Ha JIbDKax,
KOHBKaX, TOPMO>KEHHE aBTOMOOWIISA, WCIIONb30BAHHE MOAUIUITHUKOB, IUIaBaHHe
BOJIHBIX JKUBOTHBIX | Jp.) (MC — Guonorus).

Pemenne TMNOBBIX pacy€THBIX 3a4ad B 1—2 JEHCTBUS C ONMOPOM HA aJITOPHUTM,
NpeBapUTENIbHO Pa300paHHBI COBMECTHO C TEJaroroM ¢ HCIHOJIb30BAHUEM
dbopMyI [u1g pacuéra CUITBI TSHXKECTH, CHUIIBI YIIPYTOCTH, CHIIBI TPEHUSL.

Pasznen 4. /laBjieHne TBEPABIX TeJ, xKUAKOCTEeH 1 razoB (21 v)

[aBJienue.
ITepenaua

Hasnenue. Cnocobvl ymeHvuienus u
yeenuuenus: dasieHust. Jlaenenue 2asa.

AHanmu3 ¥ OOBSICHEHHE C OMOpPOM HAa MUIAKTUYECKHH MaTepuall Moj KOHTPOJIEM
MeJarora OIBITOB W NPAKTUYECKHUX CHUTYyalUH, B KOTOPBIX MPOSBISETCS CHIIA
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JAaBJIeHUs 3asucumocms Oasnenus 2aza om 00véMa, | TABICHHUS.
TBEPABIMH memnepamypul. Ilepedaua oasnenus ObocHoBaHHE C OMOpPOM HA TEXHOJOTHMYECKYI0 KapTy NpU TMOMOINM Iienarora
TeJIaMU, MEEPOLIMU MENAMU, HCUOKOCMAMU U CIIOCOO0OB YMCHBIIICHUS ¥ YBEITMUCHUS JTABJICHUS.
JKUAKOCTSAMM | 2azamu. 3aKoH W3yuenne moja pyKOBOACTBOM IeAarora 3aBUCHMMOCTU JaBJICHHUS Taza OT 00béMa u
U razamMu Ilackana.llnesmamuueckue mawiumsi. TEMIIEPATYPHI.
(B9 HMemoncmpayuu’ W3ydyenne mox pyKOBOJACTBOM Ielarora OCOOEHHOCTEH Tepefadyd JaBlICHUs
1. 3aBUCUMOCTD JIABJICHHS Ta3a OT | TBEPABIMU TeJIaMH, >KHIKOCTSIMH U Ta3zamMu. OOOCHOBaHWE pE3yJbTAaTOB OIBITOB
TEeMIIepaTyphbl. OCOOEHHOCTSIMH CTPOCHHS BeEIIeCTBA B TBEPAOM, KHUIAKOM U raz000pa3sHOM
2. Tlepenada maBlieHUsS! KUIKOCTHIO M | COCTOSIHHSIX MPEIJIOKEHHBIMU (DOPMYIIUPOBKAMHU.
ra3oM. HabGmronenue 3a skcrepuMeHTaIbHBIM J0Ka3aTeILCTBOM 3aKoHa [lackais.
Pemenue THUNOBBIX pacu€THBIX 3a1ad B 1—2 nelCTBUS C OMOpPOH Ha alrOpUTM,
MpEABAPUTEIIBHO Pa300paHHBIH COBMECTHO C II€IaroroM Ha pacuéT JgaBiICHUS
TBEPAOIO Tea.
JlaBJjieHune 3aBUCUMOCTb JaBJEHUS KUAKOCTU OT | MccnenoBanue ¢ onopoil Ha TEXHOJOTMUYECKYIO KapTy MOJ PYKOBOJCTBOM IieAarora
JKUAKOCTH IyOuHBL. [ uopocmamuueckuii napaodokc. | 3aBUCUMOCTH  JaBJICHUSI JKUJIKOCTH OT TJIyOWHBI TIOTPY)KEHUS U IUIOTHOCTH
Sy Coobwarowuecs cocyobl. | KUIKOCTH.
T'uopasnuueckue mexanuzmol. HaGmronenne m HavaiapbHOE NMOHUMAHUE THAPOCTATHYECKOTO IMapajoKkca Ha OCHOBE
Hemoncmpayuu’ 3akoHa [Tackas.
1. CooOmiaronuecs: COCy/Ibl. N3yuenne cOBMECTHO C MeIaroroM cOOOMIaIONIUXCsl COCYIOB.
2.T'unpaBnuueckuii npecc. Pemenue TUNOBBIX pacdy€THBIX 3ahad B 1—2 NEHCTBUSA € ONOpPOM Ha aJrOpUTM,
MIPEABAPUTEIIBHO pPa300paHHBI COBMECTHO C TEJaroroM Ha pacy€T JaBJICHUS
JKUJIKOCTH.
HaGmronenue 3a 00bsICHEHHEM TTPUHITUIIA JICHCTBUS THAPABINYECKOTO MIpecca.
AHanu3 u OOBSICHEHHE C OMOpPOW Ha AMNAKTHUYECKUN MaTepHall Mmoj KOHTPOJIEeM
nenarora MPaKTUYECKUX CUTYalH, JEMOHCTPUPYIOIIMX MPOSIBICHUE IaBJICHUS
JKUJKOCTH W 3akoHa llackans, Hampumep MNOpoOLECCOB B OpraHusMe Mpu
Iy00oKOoBOTHOM HBIpsiHUH (MC — Ouomorus).
ATMmocdepHoe Atmocdepa 3emumm u armocdepHoe | HabmroneHue 3a SKCIiepuMeHTALHBIM 00HAPY)KEHHEM aTMOC(HEPHOTO JaBJICHHUS.
JAaBJieHHE nasnenue. [Ilpuyunvl  cywecmeosanus | AHaIU3 U OOBSCHEHHWE C ONMOPOM HAa JUAAKTUYECKUA MaTepHas TMOJ KOHTPOJIEM
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(6 9) 6030ywHoOU 06010uku  3emau. Oneim | IeAarora ONBITOB W TMPAKTUYECKUX CHUTyallud, CBS3aHHBIX C JCHCTBHEM
Toppuuennu. Hszmepenue ammocgeprozo | aTMOCHEPHOTO AaBIICHUSI.
oasnenus. 3asucumocms ammocgeproco | Habmonenne 3a 00bICHEHHEM CYIIECTBOBAHUS aTMOC(ephl Ha 3eMile U HEKOTOPBIX
odasiieHusi om BblcOmbl HAO YposHeM | TUTaHETaX WM e€ OTCyTCcTBHsS Ha Apyrux ruianerax u Jlyne (MC — reorpadus,
mops.  Ilpubopvr O uzmepeHus | aCTPOHOMUS).
ammocgheprozo dagnenus. ba3oBoe moHMMaHME TNPUYMH HW3MEHEHUS IUIOTHOCTH aTtMocdepbl € BBICOTOM
Jemoncmpayuu’ Y 3aBUCHMOCTH aTMOC(EPHOTO JIaBIICHUS OT BHICOTHI.
1. IIposiBneHue nercTBUs Pemienue TUMOBBIX pacy€THBIX 3a7a4 B 1—2 ACHCTBHS C OMOPOW HA aJITrOPUTM,
aTMOC(EepHOTO AABICHHUS. NpeBapUTENIbHO Pa300paHHBIi COBMECTHO C MEJaroroM Ha pacdér aTMOC(epHOTro
JTABJICHHUS.
W3ydenue o pyKoOBOACTBOM IeJiarora yCTpoicTBa OapomeTpa-aHepouna.
HeilicTBue Heticmsue owcuokocmu u 2aza ua | HabmioneHue 3a SKCIepUMEHTaIbHBIM OOHApY>KEHUEM JCHCTBUS JKUIKOCTH U rasa
JKMIKOCTH U no2gpysHcénHoe 8 HUX meino. | Ha MIOTPYKEHHOE B HUX TEJIO.
rasa Ha BrrtankuBatomiast  (apxumenoBa) cuia. | OmpeneneHue ¢ ONOpod Ha TEXHOJOTHUYECKYI0 KapTy BBITAJKUBAIOIICH CHIIBL,
norpyxénnoe | 3akon  Apxumeoa. Ilnasanue  men. | NEUCTBYIONIICH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.
B HUX TeJIO Boszoyxonnasanue. HaGmronenue 3a mpoBefeHHEM U 00CYXJIEHHE COBMECTHO C TEAaroroM OIBITOB,
(7 9) Jemoncmpayuu JIEMOHCTPHUPYIOIIMX 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIICH Ha TEJO
1.3aBUCUMOCTD BBITAJIKUBAIOIICH CHUIIBI | B KHJIKOCTH, OT 00bEMa MOrPYKEHHON B JKUIKOCTh YAacTHU Tela U OT IUIOTHOCTH

oT 00bEéMa TOTPYKEHHOW YacTH Tela U
TUIOTHOCTH KHUJIKOCTH.

2.PaBeHCTBO BBITAJKUBAIOIIEH CHUITBI BECY
BBITECHEHHOM JKUIKOCTH.

3.YcnoBue 1u1aBaHus TeJl: TUIABaHUE HITH
MOTPYXXEHUE Tel B 3aBUCHUMOCTH OT
COOTHOWICHHsI  IUIOTHOCTEH Tela |
KHUJIKOCTH.

Jlabopamopmusie pabomul u onsimol.
1.UccnenoBanue 3aBUCUMOCTH Beca Tela
B BOJe OT 00bEéMa MOrpyXKEHHOW B
KHUJIKOCTh 4aCTH Tela.

KUJIKOCTH.

HccnenoBanue 1moj pykoBOACTBOM Ilearora 3aBUCHMMOCTH Beca Tella B BOAE OT
00bEMa OTPY>KEHHOH B KUIKOCTh YaCTH TEJIA.

Pemenne TUNOBBIX pacdy€THBIX 3aAad B 1—2 NEHCTBUSA € ONOPOM Ha aJrOPUTM,
NpeIBapUTENIbHO pa300paHHBI COBMECTHO C IENAaroroM Ha INPUMEHEHHE 3aKoHa
Apxumea v ycJoBUs IUIABAHUS TEI.

KoHcTpynpoBanue 1py oMoIny rnejarora apeoMeTpa Uil KOHCTPYUPOBAHUE JIOKH
U ompeleacHue €€ rpy30n0JbEMHOCTH.
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2.0npeneneHue BBHITAIKUBAIOIICH CHIIBI,
JIeHCTBYIOIIEH Ha TeJNo, MOTPYKEHHOE B
JKUJIKOCTb.

3.IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CHJIbI, JIEMCTBYIOLIECH
Ha TeJO B KUAKOCTH, OT MAcChl Tela.
5.KoHcTpyupoBanue  apeomerpa
KOHCTPYHUPOBAHUE JIOJKHU

U OmpeieeHre €€ rpy30noabEMHOCTH.

HJIn

Pa3nen 5. PaGora u momiHOCTH. JHeprus (12 4)

Paodora
M MOIIHOCTh
3w

Mexanudeckas pabora. MOmHOCTb

Habntoienue 3a sKkCrieprMeHTaIbHBIM OMPEeIEHHEM MEXaHNUeCKON paboThl CUITBI
TSXKECTU TPU NAJCHUU TeJla U CHIIbl TPEHUS IPU PABHOMEPHOM TEPEMEIICHUH Teja
HaGmronenue 3a memMoHcTparmeil pacuéra MOIIHOCTH, Pa3BUBAEMOM MpPU MOIABEME
IO JIECTHUIIE.

Pemienue TUMOBBIX pacy€THHIX 3a7ad B 1—2 ACHCTBHS C OMOPOW HA aJITrOPUTM,
NpeBapUTENILHO Pa300paHHBIi COBMECTHO C MEJaroroM Ha pacdéT MeXaHHYeCKOi
paboTHI M MOIITHOCTH.

IIpocTobie
MeXaHHM3MbI
(CRY)

[IpocTeie MexaHHW3MBI: pbIYar, OJIOK,
HaKJIOHHAs TUIOCKOCTb. Ipasuno
paenosecusi  pwiuaeaq. Ilpumenenue
npasuna pasHosecus pwvluaza K O10K).
«3onomoe npasunoy mexanuxu. KIIJI
MIPOCTBIX MEXaHU3MOB.

Hemoncmpayuu

1. [TprMepsI MPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomovt u onvimul

1. Onpenenenne pabOTHI CHIIBI TPEHUS

HavyanbHoe moHMMaHuE BBIUTPHIILA B CUJIE MPOCTBIX MEXAaHW3MOB Ha MpPUMEpE
phIuara, moJBM>KHOTO U HEMOABUKHOTO OJIOKOB, HAKIIOHHOM IJIOCKOCTH.
HccnenoBanue COBMECTHO € IIEAArOrOM yCJIOBUSI PABHOBECHS pblyara.
OO6Hapy>xeHue 1oJ| pyKOBOJICTBOM Ile/larora ¢ Oopoi Ha AMJTAKTUYECKUN MaTepual
CBOMCTB MPOCTHIX MEXaHW3MOB B PA3IUYHBIX WHCTPYMEHTAX U MPHUCTOCOOICHUSIX,
UCIIONIb3YEMBIX B OBITY M TEXHHKE, a Takke B JKuUBbIX opranusmax (MC —
Oouonorus).

Habntonenne 3a sKCIEpUMEHTAJIbHBIM JIOKA3aTEIbCTBOM pPABEHCTBA pabOT MpH
MIPUMEHEHUHU MTPOCTHIX MEXAHU3MOB.

Omnpenenenue o pykoBoacTBoM neaarora KIIJ Hak1OHHON TIIOCKOCTH.
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IIPY PABHOMEPHOM JIBKCHHH TeJIa 110
TOPU30HTAILHOU TOBEPXHOCTH.
2. HccnenoBanue ycioBUH paBHOBECHUS

Pemenne TUNOBBIX pacdy€THBIX 3a7ay B 1—2 NEHCTBUS C ONOpPOHM Ha aJrOPUTM,
IpeBapUTEIbHO pa300paHHbI COBMECTHO C IEaroroM Ha IpUMEHEHHE IpaBuiIa
paBHOBecHs ppryara 1 Ha pacuér KIIJI.

pblyara.
3. Usmepenue KITQ HAKJIOHHOM
IUIOCKOCTH (371eKTpOHHAs
JIEMOHCTpAIHS).
MexaHnnyecka Mexanudeckas SQHEprusi. HaGntonenue 3a SKCIEPUMEHTAJIBHBIM ONpEACICHUEM H3MEHEHUS KUHETUYECKOMH
sl JHEePIus Kunemuueckas u NnomeHyuaIbHas | ¥ TOTEHIUAIBHON YHEPTUHU TeJIa IIPY €r0 CKaThIBAHUM 110 HAKIIOHHOW IIJIOCKOCTH.
44) onepeus. Ilpespawjenue o00noco 6uda | DopMynupoBaHHEe COBMECTHO C IE€AaroroM Ha OCHOBE HCCJEIOBAHUS 3aKOHA

MexXaHu4eckou 3Hepeuu 6 Opyeou. 3aKOH
COXPaHEHUs YHEPTUH B MEXaHUKE.

JlaGopaTtopHbie padoThI M ONBITHI.
W3ydenne 3aKkoHa COXpaHCHUS
MEXaHUYECKOM 3Hepruu (3JIEKTPOHHAs
JleMOHCTpaLus).

COXPAHEHHUSI MEXaHUYECKOI SHEPTUH.

Hpe,Z[CTaBJIeHI/Ie I[IpU IMMOMOIIH 1eJarora rpaHul IpuMCHUMOCTHU 3aKOHA COXPAHCHUA
sHepruu. PemieHue TUMOBBIX pacu€THBIX 3aAad4 B 1—2 NEWCTBUS C OMOpOW Ha
QITOPUTM, TPEABAPUTEIBHO  pa300paHHBIA COBMECTHO C  MEJarorom ¢
UCIIOJIb30BaHUEM 3aKOHA COXPAaHEHUS YPHEPTHH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 Y9)
TEIIJIOBBIE SIBJIEHUS (28 Y1)

Crpoenue
Y CBOICTBa

Ocnosuvle noON0NCEHUS MONEKYIAPHO-
KUHemu4ecKkoul meopuu CmpoOeHrust

HaOnronenne wu

HHTCpHpCTalluAd COBMCCTHO C ncaarorom OIIBITOB
CBUACTCIIbCTBYOIIUX 00 ATOMHO-MOJICKYJIIPHOM CTPOCHHU BCIICCTBA: OIILITHI
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Bemecta (7 4)

sewjecmsa. Macca u pazmepvl amomos u
monexyn. Onvimul, noomeepacoaowue
OCHOBHble  NONOJHCEHUS  MONEKVIAPHO-
KUHemuyecKou meopuu.
Moaenn  TBEPHAOTO, KUAKOTO U
ra3000pa3HOr0  COCTOSHHM  BEIIECTBa.
Kpucmannuueckue u amopguvle mena.
Obwsichernue ceoiicme 2a308, JxcuoKocmell
U MeEPObIX meil HA OCHO8E NOJONCEHUI
MOJEKYNAPHO-KUHEMUYECKOU meopuu.
CMauuBaHUE U KANULISAPHbLE SGTeHUSL.
Tennosoe pacwupenue u cocamue.
Hemoncmpayuu’
1. Habmronenue
TIBIKEHUS.
2. HaGmonenue nuddysum.
3. HaOmronenue siBieHU CMayuBaHUA U
KA PHBIX SIBICHUH.

OpOYHOBCKOTO

4. HaGmronenue TEIIOBOTO
pacIIupeHus TeN.
5. 3meHeHue pAaBlieHUd Ta3za IIpU

U3MCHEHUH O00BEMa W HarpeBaHUU
WJIU OXJIAXKICHHH.

Jlabopamopusie pabomul u onvimol.

1. OnbITEl O OOHAPYKEHUIO JEHCTBUS
CWJI MOJICKYJISIPHOTO  MPHUTSDKCHUS
(WM AJIEKTPOHHASI IEMOHCTpAITus ).

2. OmbITH o BBIPALIMBAHUIO
KpHCTA/UIOB TOBAPEHHOW COJIM WJIU
caxapa.

C PaCTBOPEHHUEM Pa3JINYHBIX BEILIECTB B BOJE.
Pemenue TUMOBBIX pacdy€THBIX 3ahay B 1—2 NEHCTBUS C ONOpPOHM Ha aJrOPUTM,
IPEBapUTEILHO Pa300paHHBIE COBMECTHO C IE€AAaroroM IO OLIEHUBAHHIO
KOJIMYECTBA aTOMOB WJIM MOJIEKYJI B €JUHHIIE 00bEMA BEIIECTBA.

[IpencraBnenne mnpu MOMOLIM IeJarora OpOYHOBCKOIO JBMXKEHUS, SIBJICHUS
TUGPy3un | pa3uuuii MEXIy HHMH Ha OCHOBE IOJIOKEHHHA MOJICKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA.

OOpsicHeHHE TpU TOMOINM TeJarora ¢ OMOpPOM Ha AWIAKTHYECKHH MaTepua
OCHOBHBIX pa3iIu4Mii B CTPOEHUU TIa30B, KHUAKOCTEH M TBEPABIX Tel C
HCIIOJIb30BAHUEM IIOJIO)KCHUM MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS
BELIECCTBA.

[IpoBenenue nox pykoBOACTBOM IEAArOra OIBITOB IO BBIPAIMBAHUIO KPUCTAJUIOB
IIOBapEHHO COJIM WM caxapa.

[TpoBereHne COBMECTHO C MEAAroroM M OOBSCHEHHE M3 NPEAJIOKEHHOTO MEpeUHS
BBIBOJIOB  OIBITOB, JEMOHCTPUPYIOLUIMX KAllMJUIAPHBIE SBJICHUS U  SBICHHE
CMa4YMBaHUs.

OObsicHeHHEe ¢ ONOpOoN Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM IleAarora
POJIM KaWJUISIPHBIX SBJICHUH JJIs IOCTYIUIEHUS BOJbI B opranusm pacrenuid (MC —
OunoJorHs).

Habnronenue onbITOB 1O HAOIIOAEHUIO TEIUIOBOTO PACHIMPEHHS T'a30B, KUAKOCTEH
1 TBEPJIBIX TET.

OOBsicHEHHE ¢ OMOpPOH Ha TEXHOJOTUYECKYIO KapTy MOJA PYKOBOJCTBOM II€Aarora
COXpaHeHUs1 00bEMa TBEPABIX TeJ, TEKYYECTH JKUAKOCTH (B TOM YHCIE, Pa3HULBI B
TEKY4eCTH I pa3HbIX KUJIKOCTEH), AaBJI€HUs rasa.

HaGntonenue 3a MpOBEJACHHEM ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTb
JABJIEHMUSI BO3/yXa OT €ro o0béMa M HarpeBaHUs WM OXJAKICHUS, U UX
00BbsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YYEHHUS.

AHanu3 n§pu TMOMOLIM IHeJarora ¢ ONOpPOM Ha JAMJAKTUYECKUH MaTepua
IIPAKTUYECKUX CUTYAllUH, CBSI3aHHBIX CO CBOMCTBAMM I'a30B, )KUJKOCTEW M TBEPIBIX
TeJ.
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3. OnbIThl MO0 HAOMIONEHUIO TEMJIOBOTO
pacIupeHusi Ta3oB, JKUIKOCTEH W
TBEPJBIX TEI.

4. Onpenenenue JaBiaeHUs BO3Ayxa B
OaJTOHE IIIPHIIA.

5. OnbITHI, JEMOHCTPHUPYIOLIUE
3aBHCUMOCTb [JaBJIEHUS BO3JyXa OT
ero o0péMa W HarpeBaHUS WU

OXJIAXKICHUSA.
6. Ilposepka  eunomesvl  JUHEUHOLU
3aeucumocmu  OJAUHbL  CMONOUKA

HCUOKOCMU 8  MePMOMEMPUYECKOLL
mpybKe om memnepamypol.

TeruioBbie
MPOLECCHI
(21 )

Temnepatypa. Cea3b memnepamypul
CO CKOpOCMbIO MENN08020 OBUNCEHUS
yacmuy.

BuyTpeHHsst ~ »Heprusi. Cnocobul
UBMEHeHUs. 6HYymMpeHHel SHepeuu:
menionepeoaya u cogepuieHue pabomoi.
Buowi menjonepeoavu:
Menionpo8ooOHOCHb, KOHBEKYUS,
uznyuenue.

KonnuecTtBo  TemnnoTel.  YjenbHas
TETUTIOEMKOCTh BEIIECTBA. [eniooomen u
meniogoe  pasHosecue. Ypaenenue
menioeozo banawca.

IInaenenue u omeepoegaHue

Kpucmaniiuieckux eewjecms. Y nenbHas
TEIIoTa MiaByeHus. [lapoobpasosanue u
KonOencayus. cnapenue (MC).

OO0ocHOBaHME MO MOJArOTOBICHHOMY AJITOPUTMY COBMECTHO C IE€JaroroM MpaBuil

U3MEPEHUS TEMIIEpaTypBbl.
CpaBHEHHE pa3IUYHbIX CIIOCOOOB M3MEPEHUS U IIKaJl TEMIIePaTyphl.
HaGmtonenue 3a TpoBeIEHHEM  OIBITOB, JAEMOHCTPUPYIOIIMX  HM3MEHEHUE

BHYTpPEHHEH HEepPIrUu Tesa B pe3yJibTaTe Terionepeiadi U paboThl BHEIIHUX CHIL.
HaGmroienne 3a mpoBeNEHHWEM OIBITOB, OOCYXKIACHHE MPAKTHUECKUX CHUTYaIlUi,
JIGMOHCTpI/Ip}IIOHH/IX pasnanHe BU/IbI Termonepe)laqn: TeHHOHpOBOI[HOCTI),
KOHBEKIIUIO, U3TyUEHUE.

HccnenoBanue ¢ onmopoii Ha TEXHOJOTHUECKYIO KapTy MO PYKOBOJICTBOM TieAarora
SIBIICHUS TETNIOOOMEHA MPU CMEIINBAHUU XOJIOHON U TOpSTUEi BOJIBI.

HaGmronenue ycraHOBIEHUS TEIJIOBOTO PAaBHOBECHUS MEXKIY TOpSUYEH M XOJIOTHOU
BOJIOM.

OmpeneneHue MpU MOMOIMU TEJarora KOJIMYECTBAa TEIUIOTHI, MOJYYEHHOTO BOJOU
MIPH TETUI00OMEHE C HarpeThIM METAJUTMUECKUM IIUIHMHIPOM.

Omnpenenenue 1o TabaUIe yASTbHON TETUIOEMKOCTH BEIIIECTBA.

Pemienne THMOBBIX pacyE€THBIX 3a7ady B 1—2 JOEHCTBUS C OMOPOM Ha AITOPHUTM,
MpPEABAPUTEIIBHO  pa300paHHBIM COBMECTHO C TIEAaroroM, CBSI3aHHBIX C

48




Kunenwue. VY nenbHas TETIOTa
apooOpa3zoBaHUsI. 3asucumocms
memnepamypbl KUneruA om

ammocgeprnozo Oasenenus. Bnasxcnocms
6030yXa.

OHeprus TOIUIMBA. YJelbHas TEIUIOTa
CrOpaHMUsL.

Tpunyunsi pabomsi Meniosvix
osuzamereil. KIlj Menioeo2o
osuzamensa. Tennoewvle Osucamenu u

sawuma oxkpyacarowetl cpeovt (MC).
3akon coxpamenuss u npespaujeHus:
oHepeuu 8 meniogwvix npoyeccax (MC).
Hemoncmpayuu’
1. IlpaBuia U3MEpEHUs: TEMITEPATYPHI.
2. Buasl Teronepeaaum.

3. OxJaxxJiecHue  TpU  COBEPIICHUH
paboTHI.
4. HarpeBanue  mpu  COBEpIICHUU

paboThI BHEITHUMU CHIIAMHU.

5. CpaBHeHME TETIOEMKOCTEH
Pa3TUYHBIX BEIIECTB.

6. Habmoienue kuneHus.

7. Habmonenue MIOCTOSTHCTBA
TEMIIEPATyphI MPH TUIABICHUH.

8. Mozenu TemIoBbIX ABUTaTENEH.

Jlabopamopnsie pabomul u onvimol.

1. Ilposepka  eunomesvl  MUHEUHOLU
3aeucumocmu  OAUHbL  CMOJOUKA
HCUOKOCMU 8  MePMOMEMPUYECKOLL
mpybKe om memnepamypbl.

BBIUMCIIEHHEM KOJIMYECTBA TEIUIOTH! M TEIUIOEMKOCTH ITPH TEIIIO0OMEHE.

AHanu3 Tmpy TOMOIIM TMejJarora CHUTyallud MPaKTHYECKOIO HCIIOJIb30BAHUS
TEIUIOBBIX CBOMCTB BEIIECTB M MAaTEpUAJIOB, HAIPUMED B LIEIIAX SHEProcOepeKEHUS:
TEIUIOU30JISILMSL, SHEProcOeperaroie KpbIlii, TEPMOAKKyMYJIATOPbI U T. 1.
Habnronenue siBneHni ncnapeHus U KOHJCHCAIUH.

Habmnronenue 3a uccieoBaHueM MpoIecca UCTIAPSHUS PA3TUIHBIX KUIKOCTEH.
OObsicHEHHE MO alrOpUTMYy COBMECTHO C TM€JaroroM SBJICHUH HCHApeHus u
KOH/ICHCAllUA Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

HaGmtonenne u oObsicCHEHHE mpoliecca KUIEHHsA, B TOM 4YHCJIE 3aBUCUMOCTH
TEMIIEPATYPbI KUIICHUS OT JaBJICHUS.

Onpenenenue no TabauIe OTHOCUTEIBHON BIQ)KHOCTH BO3/1yXa.

Habnronenue nporecca riaBieHus KPUCTAUTHIECKOTO BEIECTBA, HAPHMED, JIbJIA.
CpaBHeHHME 10 IUIaHy IIpd IIOMOIIM MeJarora IMPOLECCOB  IUIABJICHUS
KPUCTAJTHYECKUX TEJ U pa3MATUEHHsSI TPH HATPEeBaHUN aMOP(HBIX TeIl.
Onpenenenue no Tabnuie yAeabHON TEIIOTH IUIABICHUS JIbJA.

OOBsiCHEHHE IO CXEeMe TOClie OOCYXICHUS C TEAaroroM SIBICHUH IUIaBICHHUS U
KPUCTAJIIIM3ALMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHUS.

Pemenne TUMOBBIX pacy€THBIX 3ahay B 1—2 NEHCTBUS C ONOpPOM Ha aJrOPUTM,
IPEBapUTEIbHO  pa300paHHBIE COBMECTHO C  IE€JaroroM, CBS3aHHBIX C
BBIYMCIICHHEM KOJIMYECTBA TEIUIOTHI B IIPOLIECCAX TEIUIONEpEaady MPH IIJIABJICHUN U
KPUCTAJIIIM3ALMH, UCTIAPDEHUH U KOHACHCALINN.

AHanu3 npu MOMOIIY NeAarora ¢ ornopod Ha AMJAKTUYECKUN MaTepuain CUTyalui
IIPAKTUYECKOrO NMPUMEHEHNUs SIBJICHUH IUIABJICHMS M KPUCTAJUIM3alluU, HAIPUMED,
IIOJIyYEHUE CBEPXUUCTBIX MaTepUaJIOB, COJIEBas Ipeiika u JIp.

AHanmu3 mpu MOMOIIM mHexarora paboTsl M OOBSICHEHHE NPUHIUNA ACHCTBUS
TEIJIOBOTO IBUTATEIIS.

BbruncneHre KOJIM4YecTBa TEIUIOTHI, BBIACISAIOLIETOCS IPU CTOPAHMH PA3JINYHBIX
BU10B ToruinBa, u K11 neurarens.

OOcyxaeHne  COBMECTHO C  I€AaroroMm
UCIIOJIb30BAaHUsl  JIBUTarejledl  BHYTPEHHETO
ruaposnekTpocTaniuii (MC — sKosorusi, XuMus).

OCIENCTBUIHI
TEILUIOBBIX u

HKOJIOTHYECKUX
CropaHws,
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2.Habmronenue  M3MEHEHUs
BHYTPEHHEH  DJHEpruM Tena B
pesyibTare TerIonepe1aun u
paboThl BHEIIIHUX CHIL.
3. UccnenoBanue SBIICHUS
TEIIOOOMEHAa  TMpH  CMEIIMBaHHUU

XOJIOJTHOW U TOpsiYei BOJIBI.

4. Onpeoenenue Koauvecmea meniomol,
NOJYUEHHO2O 60001l npu
menjioodomene c Hazpemvim
MeMmanIuyecKum YuiuHOpoM.

. UccnepoBanue nporecca ucrnapeHusl.

6. Onpenenenue OTHOCUTEIHHOU

BJIQXKHOCTH BO3TyXa.

7. Onpedenenue yOeabHOU Meniomol

naaeneHus ivod.

9]

Pa3zpnen 7. DiiekTpudeckne 1 MAarHuTHbIE siBJaeHus (37 4)

DJIEKTPUUYECKHU
€ 3apsbl.
3apsKEHHbIC
TEJIa U UX
B3aUMOJICHCTB
ue (7 v)

Onekmpuzayuss ~ men. JlBa  popna
ANEKTPUIECKUX 3apsJI0B.
B3aumoneiictBue  3apsKEHHBIX — TeEll.
3axon Kynouma (3aéucumocms  Cujbl

83AUMOOCUCMBUSL 3APSICEHHBIX Mell OMm
BeUYUNBL 3aPAO08 U PACCIOAHUSL MEHCOY
menamu,).

DnexTpuyeckoe ToJIe.
Hanpsisicénnocms snexmpuueckozo nois.
Ipunyun cynepnosuyuu 31eKmpuyecKux
nozetl (Ha KayecmeeHHOM YPOBHE).

Habmtonenue 32 IIPOBEICHUEM OIIBITOB 1o JNEKTPU3ALMHA TN
IIPU CONPUKOCHOBEHUM U MHAYKIIHUEH.

HaGmronenne wu  oOBSICHEHME C OMOPOM HA  JUAAKTHUYECKHH  MaTepua
B3aUMOJICUCTBUS OJTHOUMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEIl.

OOBsicHeHHe NpH MOMOLIM [Ie1arora MpUHIUNA JeHCTBUS SJIEKTPOCKOIIA.
OObsicHEeHHE  COBMECTHO C  MEAAaroroM  SIBIGHUH  DJCKTpU3ALUH  IIPH

CONPUKOCHOBEHUU TeNl M HMHAYKLIHMEH C HUCHOJIb30BaHHMEM 3HAHHM O HOCHUTENSIX
ANEKTPUUECKHUX 3apsI0B B BEIIECTBE.

PacrioznaBanue u 0OBACHEHHE IO CXEME COBMECTHO C TIeIaroroM SIBJICHHM
AIEKTPHU3ALIUU B TIOBCETHEBHOM JKU3HMU.

Habmionenue u oObBsICHEHHE C OMOPOM Ha TEXHOJOTHYECKYIO0 KapTy OIIbITOB,
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Hocumenu snexmpuueckux 3apsoos.
OnemenmapHwlll  d1eKMpUYecKull 3apsio.

Cmpoenue amoma. IIpoBOIHUKM U
JIUAJICKTPUKH. 3akoH COXpaHCHHS
ANIEKTPUYECKOTO 3aps/a.
Hemoncmpayuu’

1. Dnexrpuzanus Tel.
2. JIBa poja 3JIEKTPUUYECKUX 3apsioB U
B3aMMOJICHCTBHE 3apsSyKEHHBIX TEIl.
3. YcrpoiictBo u JeHCTBHE
3EKTPOCKOTA.
4. DnexTpocraTUuecKasi UHIyKIUS.
.3aKOH COXpaHEeHHs DIEKTPHUUECKHUX
3aps/I0B.
Jlabopamopmsie pabomul u onvimol.
1. OnbITel 10 HaOIIOAEHUIO
ANIEKTPU3ALMK TeJl HWHAYKIMEH W Tpu
COIPUKOCHOBEHUH.

9]

HIUTIOCTPUPYIOIIHUX 3aKOH COXPAHCHUS JICKTPHUYCCKOIO 3apsAaaa.

Ha6HIOIIeHI/Ie OIIBITOB IO MOJACINPOBAHUIO CUJIOBBIX JIMHUMN SJICKTPUYCCKOT'O ITOJIA.
I/ICCJ'IGI[OBaHI/Ie noa PyKOBOACTBOM Ii€darora HeﬁCTBHH QJICKTPHUYCCKOI'O II0JII Ha
IMPOBOAHUKHU U JUBJICKTPUKHU

ITocTostHHBII
ANEKTPUUECKHU
i Tok (20 u)

DIIeKTPUIECKHUI TOK. Yenosus
CYyuecmeo8anus I1eKmpuyeckKo20 mokKd.
HcTounuku TIOCTOSTHHOTO TOKA.
evictBus 3JIEKTPUYECKOrO TOKa
(TeryoBoe, XHWMHYECKOE, MAarHUTHOE).
Dnekmpuueckuti MoK 8 JHCUOKOCMAX U
2asax.

PaGota ¥ MOIIHOCTH SIEKTPHUYECKOTO
TOKAa. 3akon IDrcoyna—/lenya.
Dnekmpuueckue yenu u nompedumenu

HaGmronenue pa3nudHbIX BHAOB JIEHCTBUS SJIEKTPUUYECKOTO TOKA M OOHAPYKEHHE
COBMECTHO C IIEJaroroM 3TUX BHIOB JIEHCTBHS B IIOBCEHEBHOMN KU3HU.

COopka 1Mo cxeMe W HCIMBITAaHWE T0J] KOHTPOJIEM Ie/larora 3JeKTPUYECKON Ienu
IMOCTOSTHHOT'O TOKA.

HaGmronenue 3a neMoHCTpanet n3MepeHust CUIIbl TOKa aMIIEPMETPOM.
HabGmionenne 3a JgeMOHCTpamuel H3MEpeHUs DIIEKTPUYECKOTO HAIPSKCHUS
BOJIBTMETPOM.

[IpoBenenue U OOBSICHEHHE TPU TOMOIIM YYUTEINs OIBITOB, NEMOHCTPUPYIOLIUX
3aBUCUMOCTDH BJ'IGKTPI/I‘IGCKOFO COHpOTI/IBJ'IeHI/ISI HpOBOJIHI/IKa OT €0  IJIMHBI,
IJIOIA U TIOTIEPEYHOTO CEYEHUS U MaTepHara.
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9NeKMPUYEeCcKol  dHepeuu 6  Ovimy.
Onektpuueckass uenb. Cuia  TOKa.
DneKTpuyecKoe HaIpsiKEHUE.

ConpoTHBieHHE NPOBOAHMKA. YoenvHoe
conpomusenenue sewjecmea. 3akoH Owma
s yyactka uenu. [locnenoBarenbHoe U
napajuJieabHOe COEIMHEHHE
MIPOBOJHUKOB. Kopomkoe 3ambikanue.
Jlemoncmpayuu
1.ITpOBOAHUKH U TUDIIEKTPUKH.
2.MoaenupoBaHue CUJIOBBIX JIMHUH .
3.MICTOYHUKH MTOCTOSTHHOTO TOKA.
4. JIercTBUS AIEKTPUUECKOTO TOKA.
5.2MeKTpUUECKUi TOK B )KUIKOCTH.
6.1"a30BbIl pa3psi.
7.MI3MepeHue Cuiibl TOKa aMIIEpMETPOM.
8.M3mepenHue 351eKTpuyecKoro
HaIPSKEHUST BOJIBTMETPOM.
9.Peocrar u Mara3uH COPOTUBIICHUN
Jlabopamopnvle pabomul u onvimal.
1.Uccnenosanue neicTBUs DOJIS HA
MIPOBOJIHUKH U TUDJICKTPUKH.
2.Coopka u MIpOBEpPKa paboThI
AJIEKTPUYECKOM LENH MOCTOSIHHOTO TOKA.
3.M3MepeHue U peryiupoBaHUE CHIIbI
TOKa.

4. Usmepenue u peryJiIupoBaHue
HaIPSKEHUSL.
1.Uccneoosanue  3agucumocmu  Cuvl

MoKa, uoywjeco uepes pesucmop, om

HaGnronenue 3a neMoOHCTpanueil uccieloBaHMsS 3aBUCHUMOCTH CHJIBl  TOKa,
IIPOTEKAIOLIEr0 Yepe3 PE3UCTOpP, OT COINPOTHUBIICHMS PE3UCTOpAa U HAIPSIKCHUS
Ha pe3UCTOpE.

basoBble  mpexncraBieHHsT O  OpaBWIAX  CIOXKEHUS
IIOCJIEZI0BATEIIBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
basoBble mpencraBiaeHUs O NpaBUiIax s CWIblL TOKAa IPH NapajuIeIbHOM
COEIMHEHUH PE3UCTOPOB.

HaGnronenne nemMoHCTpaluy Tenarora O CHUTYalUsX IIOCIEIOBAaTEIBHOTO U
[IapaJUIEIbHOTO COEAMHEHNS IPOBOAHUKOB B JOMAILIHUX JIEKTPUYECKUX CETSAX.
Pemenue TUMOBBIX pacdy€THBIX 3ahay B 1—2 NEHCTBUS C ONOpPOHM Ha aJrOPUTM,
IpeBapUTEILHO pa300paHHbI COBMECTHO C IEaroroM ¢ MCHOJIb30BAHUEM 3aKOHA
Oma 1 Gpopmys pacuéra 3JeKTPUUECKOTO CONIPOTUBIIECHUS TIPU MTOCIEA0BATEILHOM U
IapajuIeIbBHOM COEMHEHNU IIPOBOJHUKOB.

Omnpenenenre ¢ Oopoil Ha TEXHOJIOIMUYECKYIO KapTy M0/l PyKOBOACTBOM Iiejiarora
paloThI AMEKTPHUUECKOrO TOKA, IPOTEKAIOIIETO Yepe3 Pe3UCTOpP.

Omnpenenenre ¢ Onopoil Ha TEXHOJIOTMYECKYIO0 KapTy 0/ PYKOBOJICTBOM I€farora
MOILHOCTH NEKTPUYECKOTO TOKa, BBIJICIISIEMON Ha PE3UCTOPE.
HaGnronenne 3a wuccinenoBaHMEM 3aBUCHMOCTH CHJIBI TOKa 4Yepe3 JIAMIIOUYKY
OT HaIPsKEHUS Ha HEH.

Omnpenenenre ¢ Onopoil Ha TEXHOJIOTMYECKYIO0 KapTy 0/ PYKOBOJICTBOM I€farora
KII[I narpeBaress.

HaGmoienne 3a uWcclieJOBaHUEM IPEOOpa3OBaHUs JHEPTUHU TNPHU TOIBEME Tpy3a
AJIEKTPOJIBUTaTEIIEM.

OOBsiCHEHHE TIOCIIEe PAacCyKICHHS C IENaroroM M COCTABJICHHE IUIaHA-KOHCIEKTa
YCTPONCTBA U NPUHIIMIA ASUCTBUS JOMALIHUX 3JIEKTPOHArpeBaTeIbHbIX TPUOOPOB.
OOBsiCHEHHE TIOCIIE PACCYKICHHS C IENaroroM M COCTABICHHE IUIaHA-KOHCIEKTa
IIPUYUH KOPOTKOT'O 3aMbIKaHMsI ¥ IPUHLIAIIA ACUCTBUS IIJIaBKUX NPEAOXPAHUTENEH.
Pemenue TUMOBBIX pacdy€THBIX 3ahay B 1—2 NEHCTBUS C ONOpPOHM Ha aJrOPUTM,
IpeBapUTENILHO pa300paHHbI COBMECTHO C IEaroroM ¢ MCHOJIb30BAHUEM 3aKOHA
Jxoynas—IJlenna.

HaIlpSDKEHUN  TIpH
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CONpoOmMuBeHUs. pesucmopa u
HANPAACEHUSL.

2.0nvimul, demoncmpupyoujue
3a8ucumMocms NEeKMPULECKO20

Cconpomuenenuss NpoBOOHUKA Om €20
ONIUHBL, NIOWAOU NONEPEUHO20 Cedenus U
mamepuana.

3.1lposepka npasuia COJHCeHUSA
HAnpsiJiceHull.  npu  NOC1e008aMeENbHOM
COeOUHEeHUU O8YX PE3UCMOPOS.
4.IIposepka npasuna Ons cuivbl moxKa npu
napanieibHoOM COeOUHEeHUU Pe3UCHIOPO8.
5.0mpenenenue paboOThl NEKTPUIECKOTO
TOKa, WAYIIETO

1.9epe3 pezucrop.

2.0npeneneHue MOIHOCTH
AJIEKTPUYECKOTO TOKA.

Ha6J’IIOI[eHI/IC BO3HHUKHOBCHMUA JICKTPHUUYCCKOI'O TOKA B ) KUJIKOCTH

MarauTHbie
sByIeHHS (6 1)

IlocTosIHHBIC MATHUTEL.
BzaumMoneiicTBre MOCTOSITHHBIX MAarHUTOB.
Maenumuoe none. Macnummuoe noe
Bemnu u e2o 3nauenue 0N HCUSHU HA
3emne. Onvim Ipcmeoa. Macnumnoe
noJjie 91eKmpu4ecKoco moxd.
IIpumenenue snekmpomacHumos 6
mexHuxke. [leticmeue MazHUmMHO20 Nous
HA NPOBOOHUK C MOKOM.
Onexmpoosuecameib NOCMOSHHO20 MOKA.

UccnenoBanme 1moa pyKOBOJCTBOM I€larora MArHUTHOTO — B3aUMOJIEHCTBUS
MOCTOSTHHBIX MarHUTOB.

N3yuenue ¢ omopoil Ha TEXHOJIOTMUECKYI0 KapTy IOJ PYKOBOACTBOM IieAarora
MarHUTHOTO MOJISl TOCTOSTHHBIX MAarHUTOB MIPU UX 00bETUHEHUH U pa3ielieHUH.
HaGmonenne 3a MpOBENEHUEM OIBITOB [0 BU3YAIHM3AIMH TOJSI TOCTOSTHHBIX
MarHuTOB.

N3yuenue moa pyKoBOACTBOM I€/1arora siBJICHUs] HAMarHM4MBaHUs BEUIECTRA.
HccnenoBanne COBMECTHO C TIEAaroroM JCHCTBHS JJIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTpPEJIKY.

Habmtonienne 3a mpoBENEHUEM OIBITOB, JEMOHCTPHUPYIOMIMX 3aBHCUMOCTH CHIIBI
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HUcnonvzosanue snekmpoosueamerneti 8

MexHUYecKux yCmpoucmeax u Ha
mpancnopme.
Hemoncmpayuu’
1.B3aumopeiicTBre IMOCTOSIHHBIX
MAarHuToB.
2.MopenupoBaHue HEBO3MOKHOCTH

pazzieneHus MoJI0COB MarHuTa.
3.MonenupoBaHUE MArHUTHBIX MOJEH
MOCTOSIHHBIX MarHUTOB.
4.0OmsIT Dpcrena.

5.MaruuTtHO€E noJje TOKa.
DNIeKTpOMarHur.

6.JlelicTBIE MarHMTHOI'O IIOAS Ha
MTPOBOJTHUK C TOKOM.

7.2NeKTpOABUTATEND IMOCTOSHHOTO

TOKa.
JlabopamopHvie pabomel u onvimol.
1. MHccaenoBanue MarHUTHOTO
B3aUMOJICUCTBUS MTOCTOSIHHBIX
MarHuTOB.
2. H3yyeHue  MAarHUTHOIO
MOCTOSTHHBIX ~ MArHUTOB  TIPH
00BEIMHEHUN U Pa3/ICTICHHH.
3. MHccaenoBanue JNEUCTBUS
3JIEKTPUYECKOTO TOKAa HAa MArHUTHYIO
CTpEJIKY.
4.  OmnbITsl, JEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS
KaTyIIKH C TOKOM U MarHuTa OT CHIIBI

I1O0JIA
nux

B3aUMOJICMCTBUS KAaTyIIKM C TOKOM M MarHuTa OT CHJIbl W HAIPAaBIICHHS TOKa B
KaTyIIKe.

AHanu3 T1pM NOMOIIM [eJarora CUTyaluil IMPaKTHYECKOr0 IPUMEHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHX YCTPOWCTBAX, NPOMBIIUIEHHOCTH,
MEUIINHE).

N3yueHue ¢ omopod Ha TEXHOJIOTMYECKYHO KapTy IIOJ PYKOBOACTBOM II€AArora
JIEMCTBHSI MATHUTHOT'O T10JIS1 HA IIPOBOAHUK C TOKOM.

N3yueHue ¢ onopoil Ha TUIAKTUYECKUI MaTepUall JCUCTBUS SIIEKTPOABUTaTEIA.
N3mepenne cobmecTHO ¢ negarorom KII/I anekTpoaBuraTenbHOM yCTaHOBKH.
ba3oBble 1pencTaBiieHMs O PAa3IMYHBIX [PUMEHEHMUAX  DJIEKTPOIBUTATEIIECH
(TpaHCcnopT, OBITOBBIE YCTPOICTBA U Ip.).
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TOKA ¥ HAIIPABJICHUS TOKA B KaTYIITKeE.

5. MH3yuenue nelCTBUS MarHUTHOIO
TIOJIs1 HA TIPOBOJHHK C TOKOM.

6. Koucmpyuposanue u usyuenue
pabomul 3n1eKMpoosucamens.

7. W3mepenue KIIg
3JIEKTPOJIBUTaTEIbHON YCTaHOBKH.

OneKTpoMarsu
THast
WHTYKIIUS

(4 9)

Onvimul Dapaodes. Henenue
anexmpomacHumnou unoykyuu. Ilpasuno
Jlenya. Onexmpocenepamop. Cnocobwi
NOIYYeHUs. INeKMPUILECKOL IHEPSU.

Hemoncmpayuu’

1. UccnenoBanue SIBJICHUS

ANEKTPOMArHUTHOW UHIYKITHH.
2.0mnbiTEl Dapanest.
3.3aBUCUMOCTD HalpaBJIeHUs
WHIYKIIHOHHOTO TOKAa OT YCJIOBHU
€ro BO3HUKHOBEHHUSI.

4.3nexTporenepaTop MTOCTOSTHHOTO
TOKa.

Jlabopamopnsie pabomul u onvimol.

1.OnBITEl IO HMCCIEIOBAHUIO SIBIICHUS

JIEKTPOMArHUTHOU WHIYKITAH:

UCCJICIOBAaHNE W3MEHEHUN 3HAYCHUS

W HaNpaBJICHUS HHIYKIIMOHHOTO TOKA.

HpOBCI[eHI/Ie COBMCCTHO C II€garoroM OIIBITOB II0 HMCCICOOBAHHUIO SABJICHUA
SHGKTpOMaFHHTHOﬁ WHAYKIOWH: HCCICIOBAaHUC H3MEHEHHI 3HaA4YCHUA n
HaIlpaBJICHUA HHAYKIIUOHHOTO TOKa

PesepBHoOe Bpems (3 1)

9 KJIACC (102 u)
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TemaTn4ecku
i 0JI0K, TeMa

OcHoOBHOe co/iep:KaHue

OcHoBHBIC BUIbI 1A TEJIbHOCTH YYAIIUXCH
(Ha ypoBHe y4eOHBbIX JelCTBHI)

Pa3nen 8. Mexannuyeckue siBjaeHus (40 u)
Mexanunvecko MexaHunueckoe JBIDKEHUE. | AHAJIM3 C IOMOIIBIO MEAarora U 00CYXIEHUE Pa3INYHBIX TPUMEPOB MEXaHUIECKOTO
e IBH:KeHUe MarepuanbHas TOUKA. Cucrema | IBUKEHUS.
U C1I0CO0BI oTcyéTa. OtHocutenbHOCTh | OOCYKI€HHME COBMECTHO C  IE€JAaroroM TIpaHull HPUMEHHMOCTH  MOJENU
€ro ONMUCAHMUSA | MEXaHUYECKOTO JIBUKCHHS. | «MaTepHalibHAs TOUKay.
(10 v) PaBHOMEpHOE npsiMoinHeHoe | OnucaHue rnocie 00Cy X ASHUs C eAaroroM MEXaHU4ecKOro JBUKEHHS Pa3IMYHbIMU
JIBIDKCHHE. Hepasnomepnoe | ciocobamu (ypaBHeHHE, TabIuIa, rpaduk).
npamonunelnoe osuxcenue. CpelHsisi u | AHaIM3 TOA PYKOBOJCTBOM TMeAarora >KU3HEHHBIX CHUTyallMii, B KOTOPBIX
M2HOBEHHAsL ~ CKOpOCmMb  mela  npu | MPOSBISETCS OTHOCUTEILHOCTh MEXaHUYECKOTO JIBUXKEHUSI.
HEPABHOMEPHOM OBUINCEHUU. Habmronenne MexaHM4ecKoro ABMKEHHS TeJla OTHOCUTENFHO PAa3HBIX Tl OTCUETA.
YckopeHnue. Pasnoycrxopennoe | CpaBHeHHe TyTel M TPACKTOPHM ABMXKEHUS C OMOPOW HAa TEXHOJOTMYECKYIO KapTy

npamonunelnoe ogudxcerue. CBoOOIHOE
naneuue. Onvimot I anunes.
Pasnomepnoe osuoicenue no
oxkpyochocmu.  Ilepuoo u uacmoma
oopawenus. Jlumetinaa u  yenoeas
cKopocmu. LlenmpocmpemumenvHoe
VCKOpeHue.
Hemoncmpayuu
1. Habmonenue
IBUKCHHUSI  Tena
Pa3HBIX TEN OTCUETA.
2. CpaBHeHUE MOyTE€d MU TPACKTOPHUI
JBIDKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTENILHO Pa3HBIX TEJl OTCUETA.

MECXaHHUYCCKOI'O
OTHOCHUTCJIIBHO

MOoJ, PYKOBOJICTBOM II€Iarora OJHOIO0 M TOTO K€ Tela OTHOCHUTEIIBHO Pa3HbIX Tell
OTCuéra.

AHnanu3 ¢ moMmomplo Iemarora Tekcra lamuies o0 OTHOCHTEIBHOCTH JIBHIKCHHS,
BBITMIOJTHEHHE 33JIaHUH 10 TEKCTY (CMBICIOBOE YTEHUE).

[Ipocrefite BBIYUCICHUS IO O0pa3Ily CpPeIHEH CKOPOCTH CKOJIBKEHHUs Opycka
WJIW JIBUKEHUS IIapUKa MO HAKJIOHHOM MJIOCKOCTH.

AHanu3 ¥ 00CYXJICHHE C ONMOpPOi HAa TEXHOJOTHYECKYIO KapTy IMOJ PYKOBOJCTBOM
nejarora crioco0oB MpUOIMKEHHOTO ONPEACIICHUS] MTHOBEHHON CKOPOCTH.
OrnpezenieHne Mocjae pacCy ACHUS ¢ MEAaroroM 1o cxemMe CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapHKa B XKUIKOCTH, MOJICTH YJICKTPUYECKOTO0 aBTOMOOWIIS | T. II.).
OrnpezenieHne COBMECTHO C IEIaroroM MmyTH, IPOUIEHHOTO 32 JaHHBIM MTPOMEXKYTOK
BPEMEHH, U CKOPOCTH TeJia MO IpaduKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO JBUKCHUS
OT BPEMEHH.

HauanpHbpie mnpencTaBieHWe O MNPUHIMIAX JCHCTBUS MPUOOPOB, HU3MEPSIOIINX
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3. 3MepeHne CKOpOCTH U YCKOPEHUs
MPSIMOJIMHEMHOTO JIBH>KCHHUSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JIBM)KCHHUSI.

5. HaOmroneHue nOBWKEHUS Tela IO
OKPY>KHOCTH.

6. Habmonenue MEXaHUYECKUX
SIBJICHHUM, MPOUCXOJSIIUX B CUCTEME
orcuéra «Temexka» mnpu €€
PaBHOMEPHOM M YCKOPEHHOM
JBUKEHUH OTHOCUTEIBHO KaOWHETa
bu3uKu.

Jlabopamopuwvie pabomot u onvimol.

1. Koncmpyuposanue mpakma 0/
paszeoHa u oanvHelue2o
DPABHOMEPHO20 OBUICEHUS WAPUKA
WU MeJLedHCKU.

2. OnpeneneHue CpelHed CKOPOCTH
CKOJIb)KEHUSI OpycKa W JBUKCHHUS
HIapyKa 110 HAKIOHHOM IUIOCKOCTH.

3. Onpenenenue yCKOpPEeHHs Tesa Mpu
PaBHOYCKOPEHHOM JBUXEHUU IO
HAKJIOHHOM MJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
IBIDKCHAU 0e3 HavaJIbHOU
CKOPOCTH.

5. Ilposepka eunome3swvi: eciu npu
PABHOYCKOPEHHOM — O08UdCEHUU Oe3
HA4anbHOU cKkopocmu nymu
omHocAmMcs KAk psao  HeuémHwlx

CKOPOCTH (CITUIOMETPOB).

[Mpocreiimue BhIYMCIECHUS TIO 00pa3ily MyTH M CKOPOCTH IMPH PaBHOYCKOPESHHOM
IPSMOJIMHEHHOM JIBHKEHUH Tela.

OmpeneneHre COBMECTHO € TEIAaroroM MPOWICHHOTO MyTH U YCKOPEHHS JBIKCHHUS
Tena 1o TpaduKy 3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBHDKCHUS TEJIa OT BPEMEHH.

OmpeneneHre ¢ TOMOIIBIO I€arora YCKOPEHHs Tejla TPH PaBHOYCKOPCHHOM
JIBIDKECHUU 110 HAKJIOHHOU IIOCKOCTH.

M3mepenne 1o cXeMmemnocie pacCy Xk ISHHs C MeNaroroM NepuoJa M YacTOTHI
oOpaleHus Tena no OKPY>KHOCTH.

OmpeneneHne HaxXOXICHUS TMOJA PYKOBOACTBOM II€Jarora CKOpOCTH PaBHOMEPHOTO
JIBHDKCHUS TEJIa TI0 OKPY)KHOCTH.

Pemenne THMOBBIX pacy€THBIX 3aady B 1—2 NEWCTBHS C ONOPOM Ha airopuTMm,
NpEIBAPUTEIILHO  pa300paHHBIA COBMECTHO C TIEJaroroM Ha  ONpeeliCHHe
KMHEMaTHYECKUX XapaKTEPUCTHK MEXaHWYECKOTO JABMKCHUS Pa3IMYHBIX BUIOB.
Pacno3naBanue u mpuOMMKEHHOE OMHMCAHUE IO O0pasily Mocie OOCYXKIEHHS ¢
IIeJaroroM Pa3IMYHbIX BHJIOB MEXaHMYECKOTO IBIKCHHS B MPHUPOJIC M TEXHHKE (Ha
npuMepax CBOOONHO TANarOIIUX TeJ, JBWKCHHUS JHKUBOTHBIX, HEOCCHBIX Tel,
TPAHCIIOPTHBIX CPEJCTB U Jp.).
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yucel, mo coomeemcmeyrouue
NPOMENCYNKU BPEMEHU OOUHAKOBYL.

B3aumopeiict
Bue TeJ (20 4)

IlepBbii 3axkoH HerotoHa. Btopoit
3akoH  Herorona. Tpetuit  3akoH
Herorona. Ilpunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon [yka. Cuna
MPpeHusi. CUula MpeHUs CKOJIbICEHUS,
cuna mpeHus NoOKos, opyaue 6uobl
Mpenus.

Cuna Ts>KECTH M 3aKOH BCEMHUPHOIO
TATOTEHUS. YCKOpPEHHE CBOOOJHOIO
nafeHus. Jleuscenue naamem GOKpye
Connya (MC). Ilepsas kocmuueckas
ckopocms. Hesecomocmo u nepecpy3xu.

PaBHOBECHME MaTepuanbHONW TOYKH.

Abcontomuo meépooe meno.
Pasnogecue  meépooco  mena ¢
3aKpeniéHHOU 0Cbio 8paujeHus.

MowmeHnT cunsl. Lenmp masicecmu.
Jemoncmpayuu
1. 3aBUCUMOCTb YCKOpPEHHs Tena OT
Macchl Tela W JAEWUCTBYIOUIeH Ha
HETO CUJIBL.
2. Habmronenue paBeHCTBAa CUJI IPHU
B3aMMOJECHCTBUM TEN.
3. U3menenne  Beca  Tena
YCKOPEHHOM JIBUKEHUH.
JlabopaTopHble padoThl U ONBITHI.
1. UccnenoBanue 3aBUCUMOCTH CHJIBI
TPEHUSI CKOJIBKEHHUSI OT  CHJIBI

pu

Habmtonenune u o6cyXJIeHHe COBMECTHO C IEJaroromM ONBITOB C JBM)KEHHEM Tela
MIPU YMEHBIICHUH BIMSHUS APYTUX TEJ, MPEMATCTBYIOIIHNX IBUKEHUIO.

AHanu3 mo cxeme IOCJe PacCyKJIeHUs C Ienarorom tekcra [anunes ¢ onucanuem
MBICJIEHHOTO 3KCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH WHEPLUHU; BBINOJIHEHUE
3aJJaHUH TI0 TEKCTY (CMBICIOBOE UTEHUE).

OO6cyxeHre Mo PYKOBOJCTBOM I€Jlarora BO3MOXKHOCTH BBINIOJHEHUSI 3aKOHA
WHEpPUUHU B Pa3IMYHBIX CUCTEMAX OTCUETA.

HaGmronenne u oOCyXI€HHE COBMECTHO C IME€JaroroM MEXaHWYECKUX SBJICHHM,
MPOUCXOAAIINX B cUcTeMe OTcUETa «Tenexkay» npu e€ paBHOMEPHOM U YCKOPEHHOM
JBIDKEHUU OTHOCHUTEIIHO KaOnuHeTa (PU3UKH.

JleficTBUsS ¢ BEKTOpaMu CHWJI: BBINOJIHEHHUE 33JlaHUWA MO CJIOKEHHUIO U BBIYUTAHUIO
BEKTOPOB.

HabmtoneHue 3a npoBeIeHUEM OIIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT NMPUIOKEHHON K HEMY CHJIBI M MacChl TeJa.

Ananu3 u oObSICHEHHE C OMOPOH Ha TEXHOJOTHYECKYI0 KapTy IOJ PYKOBOJCTBOM
nejarora sIBJICHUH ¢ HCIOJIb30BaHUEM BTOpPOro 3akoHa HproToHa.

Pemienue TUMOBBIX pacu€THBIX 3afady B 1—2 NEWCTBHUS C OMOPOM Ha alrOpUTM,
MIpeIBAPUTENILHO Pa300paHHbI COBMECTHO C MEJAaroroM ¢ UCHOJIb30BaHUEM BTOPOIO
3akoHa HploTOHA 1 mipaBuia CII0KEHUS CHUIL.

Omnpenenenre COBMECTHO C MEJArOroM XECTKOCTHU MPY>KUHBI.

AHanu3 cuTyauuid € ONOpOMl Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM
nejarora, B KOTOpBIX HAOJMIOJAIOTCS ymnpyrue aepopmanuu, U UX OObSICHEHHE C
WCIIOb30BaHUEM 3akoHa [ 'yka.

Pemienne TUMOBBIX pacu€THBIX 3aa4 B 1—2 JAEUCTBHS C OMOPOM HA alTOPUTM,
NIPEBAPUTENILHO pa300paHHbI COBMECTHO C IEJAaroroM C UCIOJIb30BAaHUEM 3aKOHA
I'yka.

UccnenoBanue mpu MOMOUIM N€Aarora 3aBUCHUMOCTU CUJIbl TPEHUS CKOJIbKEHUS
OT CWiIbl  HOpMaJIbHOTO  jaBiieHusl. CoBMECTHOE OOCYXJIEHHE  pe3ysbTaToB
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HOPMAaJILHOTO JIaBJICHHUSI.

2. Onpenenenue
TPEHUS CKOJIbKEHHSI.

3. Onpenenenue
NPY>KUAHBIL.

k02 Punmenra

JKECTKOCTH

VICCIIE/IOBAHMS.
Omnpenenenue moja KOHTPOJIEM TMelarora ¢ OMOpOd Ha KOHCIEKT Kod(p(uIMeHTa
TPEHHS CKOJIBKCHHSI.

W3mepeHune ¢ moMOIIBIO TIe1arora CHIIbl TPEHUS TIOKOSL.

Pemenne THMOBBIX pacy€THBIX 3a7ady B 1—2 NEWCTBHS C ONOPOH Ha airopuTMm,
NpeaBapuUTENbHO Pa300paHHBIE COBMECTHO C TEJaroroM ¢ HCHOJIb30BAHUEM
(OPMYIIBI JIS1 CHITBI TPEHHS CKOJIBKCHHS.

AHanmu3 1o cxeme TOCiIe pacCyXISHHs Ieqarora O JBWKCHHU TeJ TOJIBKO MO/
JelCTBHEM CHITBI TSDKECTH — CBOOOIHOTO naJIeHHs.
OOBbsicHeHHE IO/ PYKOBOJCTBOM II€Jlarora HE3aBUCUMOCTH YCKOPEHHUs CBOOOIHOTO
HaJeHUs] OT MacChl Tena.

OrneHka COBMECTHO C IMEAaroroM BEeJIMYUHBI CHIIBI TATOTECHUS, IEHCTBYIOMIEH MEXKIY
JIBYMS TeJIaMu (JIJ1s1 pa3HbIX Macc).

AHanmu3 c omopoil Ha AMJAKTUYECKUH MaTepuall JBHKEHHS HEOECHBIX Tel MO/
JCUCTBHEM CHJIBI TATOTEHHUS (C HCIOIB30BAHUEM JOTIOJHUTEIBHBIX HCTOYHHUKOB
UH(POPMALINN).

Pemenne THMOBBIX pacy€THBIX 3a7ady B 1—2 NEWCTBHS C ONOPOH Ha airopuTMm,
npeaBapUTENbHO pa3o0paHHBI COBMECTHO C MEJaroroM C HMCIOJb30BaHHEM 3aKOHA
BCEMHUPHOTO TSATOTEHUS U (YOPMYIIBI ISl pacy€Ta CHIIbI TSHKECTH.

Habmronenune u o0cysxeHne ¢ IMOMOIIBIO MeJjarora ONbITOB 10 U3MEHEHHIO Beca Tela
IPU YCKOPEHHOM JIBMKEHHU.

AHanm3 ¢ MOMOUIBIO Mearora yCJIOBU BOZHUKHOBEHHUSI HEBECOMOCTH U TIEPETPY3KH.
Pemenne THMOBBIX pacy€THBIX 3a7ady B 1—2 NEWCTBHS C ONOPOM Ha alropuTMm,
npeaBapuUTEeNHLHO Pa300paHHBIN COBMECTHO C MEAAaroroM Ha OnpezelieHre Beca Teja B
Pa3THYHBIX YCIOBHSX.

AHanmm3 ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IMOJl PYKOBOJCTBOM IeJarora cCui,
JEUCTBYIOIIMX Ha TEJO, IIOKOAIIEECs Ha OTope.

Omnpenenenne ¢ MOMOIIBIO MeAarora HEHTpa THKECTH PA3TUIHBIX TEJ.

3aKO0HBI
COXpaHeHHs

Tela.
HUmnynoc

Nmmynse
UMnyabea.

CUJibl.

Uszmenenue
3akoH

Ha6J'IIOZ[eHI/Ie n O6CY)K,I[€HI/Ie C IoMoLbrO mneaarora OIIBITOB, JECMOHCTPUPYROIINUX
nepeaady HMMIlyjbCa IIpU BSaHMOI[eﬁCTBHH TCJI, 3aKOH COXPAaHCHUS HUMITYJIbCa IIpPHU
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(10 )

COXpaHEHUs1 uMIlyJibca. PeakTuBHOE
nexenue (MC).

Mexannueckasi paboTa U MOIIHOCTb.
PabGora cun TsDKECcTH, ympyzocmu,
mpenusi. Ceéa3b oHepeuu u pabomol.
[TorenmanpHas SHEPTUSA Tena,
MOAHATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
llomenyuanenaa  suepeus  cocamou
npyocunvl. KUHeTHuYecKass  SHEprus.
Teopema o KuHemuyeckou 3SHeEpPIUlU.

3aKOH  COXpaHCHHS  MEXaHUYECKOH
SHEPTUH.

Hemoncmpayuu

1. Ilepenaua UMITyJIbCa npu

B3aUMO/ICHCTBUH TeEIL.

2. IlpeoOpa3oBanusi  dHEPTUU  TIPH
B3aUMO/ICHCTBUH TeEIL.

3. CoxpaHeHne uMIyJabca IpHU
HEYIpPYroM B3aHMMOJICHCTBUH.

4. CoxpaHeHue HMITyJIbCa npu
abCoI0THO yIpyrom
B3aUMO/ICHCTBUH.

5. HabGnronenue PE€aKTUBHOTO
JIBIDKECHMUSL.

6. CoxpaHeHue MEXaHUYECKOU

SHEPTUH MPU CBOOOHOM ITaJICHUH.
7. CoxpaHeHue MEXaHUYECKOU
SHEPrUM TPH JBWKCHUU Tela TOJ
JIEHCTBUEM MPYKUHBI.
Jlabopamopusie pabomul u onvimol.
1.0npenenenne paboOThl CUIIBI TPEHUS

abCOJIIOTHO YIIPYTOM M HEYNIPYIOM B3aUMOJIEHCTBUU TE.

HabGmoneHne paeMoHCTpaluu 1ejarora CHUTyalMii B OKpYJKalolled JKHU3HHM C
UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCA.

Pacnio3naBaHue ¢ onopoi Ha TEXHOJOTMUYECKYIO KapTy IOJ PyKOBOACTBOM II€1arora
SBJICHUS PEaKTUBHOTO JBMKEHU B pupoje U Texuuke (MC — Ouomorus).
[IpuMeHeHHe COBMECTHO € IEJAaroromM 3aKOHAa COXPAaHEHMsI MMITYJIbca Ul pacuéra
pe3yJbTaTOB B3aUMOJEHMCTBUSA Tesl (Ha NpuUMepax HEyNpyroro B3aMMOJAEHCTBHS,
YIPYroro HEHTPAIBHOIO B3aUMOACUCTBUS JBYX OAMHAKOBBIX TE€J, OJHO U3 KOTOPBIX
HETOABUKHO).

Pemenue TuUmoBBIX pacu€THBIX 3aday B 2—3 JEHCTBUS C ONOPOM Ha aaroOpuTM,
npeABapUTENbHO pa300paHHbI COBMECTHO C MEJaroroM C HMCIOJb30BaHMEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpezenenue ¢ ornopoi Ha AMJAKTHUECKUI MaTepuall paboThl CUIIbI YIPYTOCTH MPH
HoJIbEME Ipy3a ¢ UCIOIB30BAHUEM HETIOABM)KHOTO U MOABUKHOTO OJIOKOB.
W3mepenune cOBMECTHO € EAATOTOM MOLIHOCTH.

N3mepenne ¢  DOMOLIBIO  Iefarora  IOTEHLIHAJIbHON
ne(pOpMUPOBAHHON MPYKUHBI.

W3mepeHne COBMECTHO € NEAaroroM KHHETHMYECKOW JHEPruu Tejla M0 JUIMHE
TOPMO3HOTO ITyTH.

HabmoneHne 3a SKCIEpUMEHTAIBHBIM CpPAaBHEHUEM HW3MEHEHUS MOTEHLUAIbHON
Y KHHETUYECKON YHEPIU TeNa MPH IBHKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HabumonieHue 3a s3kciepuMeHTaIbHON IPOBEPKOM 3aKOHA COXPAHEHNS MEXaHUYECKON
SHEpPIuu Npu CBOOOIHOM MaJCHUU.

[IpuMeHeHne Ha HaYaJIbHOM YPOBHE, C ONIOPOM HA IMJIAKTUYECKUN MaTepHall 3aKOHA
COXPAHEHHsI MEXaHWYECKOW PHEPIHM AJI pacuéra MOTCHLIHAIbHOW M KMHETUYECKOU
SHEPTUi Tena.

Pemenne THUNOBBIX pacuéTHBIX 3aAad B |—2 NEHCTBUSA C ONOPOM HA aurOpUTM,
IpEBapUTEIbHO Pa300pPaHHBII COBMECTHO C MEJAroroM € MCIOJIb30BAaHHEM 3aKOHA
COXPAHEHHS MEXaHUYECKON SHEPTHH.

SHEPTHUH  YNPYyro
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IIPU PaBHOMEPHOM JIBHKEHUM Tella
10 TOPU30HTAILHOM TOBEPXHOCTH.
2.0npenenenue paboThl CHJIBI
YIOpYyroCTH MpU NOABEME TIpy3a
C MCIOJIb30BaHUEM HETIOJBUKHOTO U

MOJIBUYKHOTO OJIOKOB.

3.U3yuenne  3aKkoHa  COXpaHEHHUA
SHEPTUH.
Pa3nen 9. Mexanuveckue kojied0aHus u BoJHbI (15 1)
Mexanuueck KonebartenbHoe neuxkenue. | Habmonenue kone6aHuil o qeHCTBHEM CHIT TSDKECTH U YIPYTOCTH U OOHApYKeHUe
ue koJiedanus | OCHOBHbIE XapaKTePUCTHKH | TIPU TIOMOIIH Te1arora Mo J00HbIX KoJIeOaH i B OKPY’KaIOIIeM MUpE.
(7 v) KosieOaHui: nepuo, 4acToTa, | AHAIM3 COBMECTHO C TMENaroroM Kosie0aHWil rpy3a Ha HUTH M Ha TpPYKHUHE.
ammutyna.  Mamemamuueckuii  u | OnpesieneHne Mo aJropuTMy 4acTOThI KOJIEOaHWH MaTeMaTHYECKOTO U MPYKHUHHOTO

npyscunnsii masmuuxu. llpespawenue

SHepauu npu KonebamenbHoM
OBUIICCHU.
3aTyxarommue KoJieOaHusl.
BeinyskieHHbIe KosieOanus. Pe3oHaHc.
Hemoncmpayuu’

1. HaOmronenue koJieOaHuii Tell IOX
JEUCTBUEM CHUJIbI TSHKECTH U CHIIBI
YIPYTOCTH.

2. HabGmronenue kosnebaHuii rpysa Ha

MasiTHHKOB.
HaOmonenne u 00bCHEHNE ¢ TIOMOIIBIO TI€J]arora sSBJICHHs Pe30HaHca.
HccnenoBanue ¢ OMopoi Ha alNropuTM, MPeIBapUTEIbHO Pa300OpaHHBII COBMECTHO C
IIeIaroroM, 3aBUCHUMOCTH TepHOJa KOJICOAHWH MOJBEIIEHHOT0 K HUTH Tpy3a OT
JUTUHBI HUTH.

IIpoBepka ¢ OHOpO Ha TEXHOJIOTMYECKYIO KapTy IOX PYKOBOJACTBOM IIeJarora
HE3aBUCUMOCTH TIepHOJIa KOJIeOaHUH Ipy3a, MOIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HabGmonenne u  oOcyxaeHHMe  1OJ  PYKOBOJICTBOM  II€Jjarora  OIIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCHMOCTh IEpuoJa KoJeOaHWH MpPYKMHHOTO MasTHHKA
OT MacChl I'py3a U KECTKOCTHU IIPY>KUHBL.
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HUTH U Ha TIPYXKUHE.

3. HaOmronenue BBIHY>KJICHHBIX
KoJIeOaHUI 1 pe30HaHcA.

Jlabopamopusie pabomot u onvimul.

1. Onpenenenne 4acToTel U HEpUOAA
Kosie0aHuit MaTeMaTHYECKOTO
MasiTHUKA.

2. OmpeneneHre 4acTOThl W MEpUOAA
KoJIeOaHUN TPYKUHHOTO MasTHUKA
(MU PNEKTPOHHAS AEMOHCTPALs).

3. UccnenoBanue 3aBUCUMOCTH
nepuoaa KojlebaHuii MoABEIIEHHOTO
K HUTH Tpy3a OT JUTUHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH
nepuoaa KoJeOaHW MPY>KUHHOTO
MasiTHUKa OT Macchl rpy3a (WiH
AJIEKTPOHHASI IEMOHCTpAIus).

5. IlpoBepka HE3aBUCHMOCTH MepuojIa
Koyie0aHuil rpy3a, MOIBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OnbITHI, JIEMOHCTPUpPYIOLIUE
3aBHCHUMOCTh TEpHOJa KoJeOaHH
NPYKUHHOTO MAasiTHUKAa OT MAacChI
rpy3a U KECTKOCTH MPYKUHBI.

7. N3MepeHne yCKOpeHUs: CBOOOIHOTO

[IpuMeHeHHe ¢ MOMOIIBIO IIe1arora MaTeMaTU4eCKOro U IPYKUHHOTO MASITHUKOB
B KQ4eCTBE MOJEJIeH I ONMCaHUs KOJIeOaHUH B OKPYXKAIOIEM MUPE.

Pemenune TunoBBIX pacu€THBIX 3aAay B |—2 NEHCTBUS C OMOPOM HAa aarOpUTM,
IpeaBapUTENbHO pa300paHHbIl COBMECTHO C ME€AAaroroM, CBSI3aHHBIX C BBIYMCICHUEM
WM OLIEHKOM 9acTOTHI (epro/a) KoneOaHui

naJeHUs (unmu AIIEKTPOHHAS

JIEMOHCTpAIHS).
Mexannueck Mexannueckue BodHBL. ~ CBoiicTBa | OOHapyKeHHE U aHAU3 C MOMOIIBIO TIEarora BOJHOBBIX SIBJICHHUH B OKPY>KAIOIIEM
ue BOJIHBI. MEXaHUYECKUX BOJH. [IpodonbHble u | Mupe.
3Byk (8 4) nonepeunvie 601HblL.una 6onnvl u | HaOnromeHue COBMECTHO C  MEJaroroM paclpoCTpaHEHUs NPOAOTBHBIX U
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CcKopocmb eé
pacnpocmpanenus. Mexanuueckue
BOJIHbL 8 MEEPOOM mee, celicMuiecKue
sonvl (MC).
3ByK. [ pomrxocms 38yKa u evicoma
mona. Ompadicenue 38yka. HUngpassyx
U y1bmpaseyx.
HMemoncmpayuu’
1. PacnpocTpaHeHre MNpOJOJIBHBIX U
MOTIEPEYHBIX BOJH.
2. Habnromenue 3aBUCUMOCTH BBICOTBI
3BYKa OT YaCTOTHI.
3. AKycTHUYECKUH PE30HAHC.

NOMEPEYHBIX BOJMH (Ha MoJenu) W OOHApY)KEHHE AaHaJOTHYHBIX BHIOB BOIH
B IIpUpO/Ie (3BYK, BOJISIHBIE BOJIHBI).

Boruucnenne B 1—2 geidicTBUS € ONOpPOM Ha aiNrOPUTM, MPEABAPUTEIHHO
pa3o0paHHbBIf COBMECTHO C TE€IaroroM JUIMHBI BOJIHBI B CKOPOCTH PaCIpPOCTPaHEHUS
3BYKOBBIX BOJIH.

Habmonenue 3a sKCriepuMEHTANIBHBIM ONPECIEHUEM TPAHUIl YaCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJICOQHUH.

HabGmronenne  3aBHCHUMOCTH  BBICOTBI  3ByKa  OT
C MCIIO0JIb30BAaHUEM MY3bIKaJIbHBIX UHCTPYMEHTOB).
Habmonenne u o0bsicHEHHE C MOMOIIBIO Tearora SBICHHUS aKyCTHYECKOTO pPe3o-
HaHca.

UreHre COBMECTHO C TI€JaroroM OPUTMHAIBHOIO TEKCTa, IOCBALIEHHOTO
UCIIOJIb30BAaHUIO 3BYKa (WJIM yJIbTpa3ByKa) B TEXHHUKE (3XOJIOKAlLUs, yJIbTPa3ByK B
MEIMIIMHE U JIP.); BHIIOJHEHUE 33JaHUN 10 TEKCTY (CMBICIIOBOE YTCHHE)

YaCTOThI (B TOM YHUCJIC

Pazgen 10. JjieKTpOMarHMTHOE 1MOJI€ U 3JIeKTPOMATHUTHbIE BOJIHBI (8 4)

DJIeKTPOMAarH
UTHOE 10JIe

U JJ1eKTpomMar
HHUTHBbIE
BOJIHBI (8 1)

DNEeKTPOMarHuTHOE ToJIe.
DJIeKTpOMarHuTHeIe BOJIHBI. Ceolicmea
anekmpomacHumublx  60aH.  Lllkana
INEeKMPOMASHUTNHBIX BOJIH.
Hcnonvzosanue  21eKmpomMacHUmHuIX
80JIH O/ COMOBO CEA3U.

DNeKTpOMarHuTHas MpPUpPOJA CBETa.
Ckopocth cBera. BoyiHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu’

1. CpoiicTBa

BOJIH.
2. BonHOBBIE CBOICTBA CBETA.

SJICKTPOMArHUTHBIX

[TocTpoeHne nDPOCTBIX PACCYKICHHM HAa OCHOBE ITOATOTOBIICHHBIX BBIPAKECHUM,
00OCHOBBIBAIOIIMX B3aUMOCBSI3b JIEKTPHYECKOTO M MATHUTHOTO TIOJICH.
Ha6JHOI[eHI/Ie 3a OKCIICPUMCHTAJIbHBIM U3YYCHUCM CBOMICTB 9JICKTPOMArdHuTHBIX BOJIH
(B TOM 4HCIIE C IOMOITBI0 MOOMIIBHOTO TenepoHa).

AHanu3 ¢ MOMOIIBIO MeJarora PeHTTeHOBCKUX CHUMKOB YEJIOBEUYECKOTO OpraHu3Ma.
AHamu3 COBMECTHO C TMEAaroroM TEKCTOB, ONKCHIBAIOIIMX  IPOSBICHUS
OJICKTPOMArHuTHOIr0 M3JIYUCHUA B HOPUPOAC: KHUBBIC OpraHU3Mbl, H3JIYUCHUA
HEOECHBIX TeJ (CMBICJIOBOE UYTEHUE).

Pacno3naBsanue u aHamus PAa3IMYIHBIX HpI/IMeHeHI/Iﬁ QJICKTPOMAruuTHBIX BOJIH B
TEXHUKE C OTIOPOH Ha TEXHOJOTHUYECKYIO KapTy MO PYKOBOJICTBOM TE/Iarora.
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Jlabopamopuwvie padbomost u onvimol.
W3ydeHne CBOWCTB 3IEKTPOMArHUTHBIX
BOJIH C

OMOIIBIO MOOUIBHOIO

tenedoHa.

Pemenune TuUnoBpIX pacuéTHBIX 3aAady B |—2 NEHCTBUS C ONOPOM HAa anrOpUTM,
IIPEBApUTEIILHO Pa300paHHbIl COBMECTHO C IEJaroroM ¢ UCHOJIb30BaHUEM (HOpMyIT
JUIsL CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH, JUIMHBI BOJIHBI U YaCTOTHI CBETA.

Paznen 11. CBeroBble siBjieHus (15 4)

3aKoHbI
pacnpocTpaH
eHusi ceta (6

)

JlyueBast monens cBeta. McTouHuku

CBeTa. Ilpsimonunetinoe
pacnpocmpanenue ceema. 3ammenusl
Connya u Jlynwvi. OTpaxkeHue CcBeTa.
IInockoe 3epkano. 3axon ompadicenus
ceema.
[Ipenomnenue cBera. 3aKoH
npenomiieHus ceeta. [lonnoe
BHYMpeEHHee OmpaxceHue ceema.
Hcnonvzosanue nonnozo 6HympeHHue20
ompasiceHus 8 ONMUYECKUX
C6emoB00ax.

Hemoncmpayuu’

1. IlpsiMmonuHeiHOE pacTpocTpaHeHHE
CBeTa.

2. OTpaxeHue cBera.

3. ITomyuenue n300paskeHM B
IUIOCKOM, BOTHYTOM M BBIIIYKJIOM
3epKajax.

4. IIpenomiieHue cBeTa.

Habmonenue OIIBITOB, JEMOHCTPHUPYIOIINX SIBIICHUE IIPSIMOJIMHEWHOTO
pacnpocTpaHEeHUs CBeTa (BO3HMKHOBEHUE TEHU W MOJYTECHHU), M MX WHTEPIPETAIHS C
UCTIOJIb30BaHUEM MTOHATHUSI CBETOBOTO JIy4a.

OObsicHeHHE W MOJAEIHPOBAaHHME TIOCIE PACCY)KICHUS C TIEJaroroM II0 CXeMe
COJIHEYHOTO M JIyHHOT'O 3aTMEHHH.

HccnenoBanue ¢ omopoi Ha TEXHOJIOTUYECKYIO KapTy IO/ PYKOBOJICTBOM IleJarora
3aBUCHMOCTH yTJIa OTPAXKEHHsI CBETOBOT'O JIy4a OT yIJla Ma/IeHHS.

W3yyeHne ¢ TOMOIIBIO Tiearora CBOUCTB N300pakeHUsI B TUIOCKOM 3epKalle.
HabGmonenne u 0OBSCHEHHME COBMECTHO C II€JAaroroM OIBITOB IO MOJYyYEHHUIO
M300pakeHN B BOTHYTOM U BBIYKJIOM 3epKanax. HaOmonenue n o0bscHeHUE mocie
paccyx/eHHs C IeJaroroM Mo CXeMe ONBITOB 0 MPEJIOMJICHUIO CBETAa HA IPAaHMIE
Pa3TMYHBIX CPEJl, B TOM YHUCIIE OTBITOB C TIOJHBIM BHYTPEHHUM OTPa)KCHUEM.
HccnenoBanue moja pyKOBOJACTBOM II€Jarora 3aBUCHMOCTH YIJla HPEJIOMIICHUS OT
yIJIa MajieHusi CBETOBOTO JIyda Ha TPAHHIIE «BO3LyX—CTEKIION.

Pacnio3HaBanue ¢ MOMOIIBIO Tearora SBJICHUN OTPaXCHHS W TPEIOMIICHHS CBETa
B IIOBCEJJHEBHOW JKM3HU. AHATU3 M OOBSICHEHHE COBMECTHO C TI€JaroroM SBICHHUS
ONITUYECKOTO MUpPAXKa.
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5. OONTHYEeCKUN CBETOBOI.

Jlabopamopusie pabomol u onvimol.

1. UccnenoBanue 3aBHCHUMOCTH YTIJia
OTpa)KE€HHUS CBETOBOTO JIyda OT yrJjia
MaJICHHUA.

2. U3yuenue XapaKTEPUCTUK
M300pakeHUsl MpeAMeTa B IIIOCKOM
3epKaie.

3. UccnenoBanue 3aBUCUMOCTH yTia
MPEJIOMJICHUSI CBETOBOTO Jiyda OT
yIia MajeHusl Ha TPaHUIEe «BO3AYX

Pemennie TUMOBBIX pacu€THBIX 3aAady B 1—2 NEHCTBUS C OMOpPOl HAa anroOpuUTM,
npeaBapuTeNbHO pa300paHHBI COBMECTHO C MEAArOrOM C MCIIOJIb30BaHHEM 3aKOHOB
OTpaXKeHUS U IPETIOMJICHUS CBETA.

—CTEKJION.
JIuH3BI Jluaza. Xom yuedr B JsmH3e. | [lomydeHune moa KOHTPOJEM Meaarora M300paKeHUM C MOMOIIBI0 COOMparoel u
U onTH4eckue | Onmuueckas cucmema | pacCeuBarOLIEH JIMH3.
npudopsI (6 ¢domoannapama, MUKpOCKONa u | OnpeneneHre ¢ OMOPOW Ha aNTOPUTM pa3pabOTaHHOTO COBMECTHO C TEAaroroM
q) meneckona (MC). a3z kak onmuueckas | (OKYCHOTO PACCTOSIHUS U ONITUYECKOU CHIIBI COOMPAOIIEH JTMH3HI.
cucmema. brusopykocme u | AHamM3 COBMECTHO C TIEAAroroM YCTPOMCTBA W TIPUHIIUIIA JEHCTBUS HEKOTOPBIX
0aIbHO30PKOCMb. ONTUYECKUX MPUOOpOB: (oToammapara, MUKpockormna, teneckona (MC — oOuonorus,
Hemoncmpayuu’ aCTPOHOMHUS).

1. Xon myueit B coOuparomiei aunse.

2.Xox Jiyyer B paccerBaroNIeH JIUH3E.

3.Ilonyuenune n300pakeHHi C
MOMOIIBIO JIUH3.

4.1lpunuun aeictBus (oroanmapara,
MHUKPOCKOIIa U TeJIeCKOna.

5.Mogens rnasa.

Jlabopamopmusie pabomol u onvimol.

1.Ilonyuenne n300pakeHHi c
TTOMOIIBIO COOMPAIOIIEH JTHH3HI.

2.0Omnpenenenue (boxycHOTO

AHanu3 ¢ onopoi Ha TEXHOJOTUUYECKYIO KapTy MOJ pyKOBOJCTBOM IeJarora siBIeHuin
OJIM30PYKOCTH U TATbHO30PKOCTH, MpUHIIHMA elcTBHs 0ukoB (MC — Ouomorus).
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pacCTodaHud u ONTHYECKON CHIIBI

cobuparomei JIUH3BI (vm
AJIEKTPOHHASI IEMOHCTpAIIHs).
Pa3noxenune Pasnoocenue  6enoco  céema 6 | HabmogeHne COBMECTHO € MEIaroroM 1o pasjiokKeHUIo OEJIoro CBETa B CIEKTP.
oesaoro ceera | cnekmp.Onvimvr Hvtomona. Cnoowcenue | Habmonenne u oObsicHeHHe Ha 0a30BOM YpOBHE I10J] PYKOBOJICTBOM II€/arora
B cniekTp (3 4) | cnekmpanvhvix  yeemos.  Jlucnepcus | OMBITOB IO NOJTYYECHUIO OEJIOr0 CBETA MPHU CIIOKEHUH CBETa Pa3HbIX LBETOB.
ceema. [IpoBenenue u 0ObACHEHUE TOJ PYKOBOJCTBOM II€arora OIBITOB IO BOCIPHUSTHIO
Jemoncmpayuu’ 1[BETa PEIMETOB MPHU MX HAOIIOJCHUH Yepe3 [IBETOBbIC (PUIBTPHI (IIBETHBIE OYKH).
l.Pa3noxxenne  Oemoro cBeta B
CHEKTP.
2.Ilonydyenune Oemoro cBeTa IIpH

CJIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopuwvie pabomot u onvimel.

1.OnbITBL 1O PA3IOKEHHUIO OEJIoro
CBETa B CIICKTP.
2.0mBITBI  TIO0  BOCHPUSITHIO I[BETA

OpeJMETOB NPU HMX HAOJIOACHUH
yepe3 [BETOBbIC (PUIIBTPHI.

Pa3nen 12. KantoBble siBjieHust (17 4)

HUcnyckanue
U NOIJIOLEHH
e

CBETa aTOMOM
(49)

Onvimul Pezepgopoa u mutanetapHas
Mozens aroma. Mozens aroma bopa.

Ucnyckanue u nociowenue ceema
aAmomomM. Keanmoui. Jlunettuamoie
CNeKmpbl.

OO6cyx/1eHrne ¢ MOMOUIBIO Iefarora neiau onelToB Pesepdopaa mo uccrienoBaHuio
aTOMOB, BBIJIBUKEHUE TUIIOTE3 O BO3MOXKHBIX PE3yJIbTaTax OMBITOB B 3aBUCUMOCTH OT
MPEATNOIaraeMoro CTPOEHHUsI aTOMOB, (OPMYJIHPOBAHHE BBIBOJOB M3 PE3YJIHTaTOB
OTIBITOB.

OOcyxeHne ¢ Omopoi Ha TEXHOJOTMYECKYIO KapTy IO PYyKOBOJICTBOM II€[arora
NPOTUBOPEUMH IUIAHETApHOW MOJENM aToMa M OCHOBaHWM [uid rumote3sl bopa o
CTAallMOHAPHBIX OPOUTAX AIIEKTPOHOB.

HabmtogeHne CcOBMECTHO ¢ TMeJaroroM CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB
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U3IIyYCHHS] Pa3auvHbIX BemecTB. OOBSICHEHHE C OMOpOM Ha JAUIAKTUYECKUN
MaTepHua JMHEHYaThIX CIIEKTPOB U3JIyYCHHUS.

Crpoenne PagnoakTUBHOCTB. Anbgha-, 6ema- u | OOCyXaAeHHE COBMECTHO C IE€JaroroM BO3MOXKHBIX THIIOTE3 O MOJEINSAX CTPOCHUS
aTOMHOI'0 eamma-uznyuenus. CTpoOeHUE aTOMHOTO | sipa.
siapa (6 u) sanpa. Hykiounas moodens amommuoeo | OmnpeneneHne MO0 CXeMe C HCHOJIb30BaHHEM METOJIMYECKOT0 MaTepuaia Ioj
a0pa.  HMzomonei.  PaoduoaxmueHvle | pyKOBOJCTBOM TIleJlarora COCTaBa siiep IO 3aJaHHBIM MAacCOBBIM M 3apsIOBBIM
npespawjenus. Ilepuoo nonypacnaoa | 4uciaM U 1O MOJIOKEHUIO B IEPUOIUIECKON cucTeme 31eMeHToB (MC — xumus).
aAmoMHbIX s0ep. AHanmu3 C Omopol Ha TEXHOJIOTMYECKYH) KapTy II0J PYKOBOJCTBOM II€Aarora
Hemoncmpayuu U3MEHEHUs cocraBa -paauoakTuBHocTH (MCwvsapa u  ero ImoJOKEHHS B
1. CriekTpsl W3TYyUYCHHUS U | IEPUOIUYECKON CUCTEME TP — XHUMHSI).
HOTJIOLICHHUS. HccnenoBanue -4acTuil o roTOBBIM (poTOrpadusiM. v ¢ IMOMOIIBIO MEarora TPeKoB
2. CHexTpsl pa3IuvyHbIX ra30B. HaGmonenune 3a neMoHcTpamueil paboThl WM3MEPEHHsS paJgualiioHHOro (oHa ¢
3. CrexTp BoaOpoJIa. MOMOIIIbIO JO3UMETPA, OLIEHKA €r0 HHTEHCUBHOCTH.
4. HabGmromenue TpekoB B KamMepe | AHaJIM3 COBMECTHO C MEAaroroM OWOJIOTHYECKHUX WU3MEHEHHH, MPOUCXOSAIIUX TIOT
BuibcoHa. JeiCTBUEM PaInOAKTUBHBIX H3nydeHuit (MC — Guomnorus).
Jlabopamopmusie pabomst u onsimel. | HaGmoneHue neMOHCTpami 00 HCIIOJIB30BAHUE PAJMOAKTUBHBIX H3IYyUYEHUN B
1. Habnooenue CIIIOUIHBIX u | meguuae (MC — Ouonorus).
JUHENYamblX CNeKmMpO8 U3LY4eHUsL.
2. UccnenoBanue TPEKOB: HU3MEpPEHUE
SHEPTHMM YacCTULBI 110 TOPMO3HOMY
nytd (mo ¢ororpadusm) (wim
AJICKTPOHHAS IEMOHCTpAIus).
Snepubie SAnepHbie peaKuu. 3akoHbl | PemieHne TUMOBBIX pacu€THBIX 3a4ady B 1—2 nelCTBUS C OMOPOM Ha allrOPUTM,

peakuuu (7 4)

COXpaHEHHUsI 3apsI0BOTO W MacCOBOTO
qucen. ODHepeus Cesa3u amoMHbuIX 50ep.
Céa3b  maccol u 3Hepeuu. Peaxyuu
cunmesa u OeineHusi sioep. McmouHuku
anepeuu Coanya u 36¢30 (MC).

MIPEBApUTEIIEHO pPa300paHHbIIl COBMECTHO € MEJaroroM C UCIOJIb30BaHUEM 3aKOHOB
COXPAaHCHUA MACCOBLIX U 3apsAAOBBIX YHUCCII Ha ONPCACICHUC PE3YJIbTATOB AACPHBIX
peaKIuii; aHaJIN3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH SIIEPHON peaKIiH.

OrneHka ¢ MOMOIIBIO TEAarora dHEPruM CBSI3U SIEP C HUCHOJIB30BaHHUEM (OPMYIIBI
OWHIITEeHHA.
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Snepnas  sHepretuka. /leticmeus
PAOUOAKMUBHBIX UBTYYEHULl HA JHCUBbIE
opeanuzmwvl (MC).

Jemoncmpayuu

1.PaGora cuérynka HOHU3UPYIOIIUX
U3JIy4CHUM.

2. Peructparus W3IIyYeHUS
MIPUPOTHBIX MHHEPAJIOB u
MIPOJIYKTOB.

Jlabopamopmusie pabomsl u onvimol.
1.U3mepenue paguoakTuBHOrO (hoHa
(W11 3JEKTPOHHAS IEMOHCTpAIus ).

OOcyxJeHre COBMECTHO C IEJaroroM IMepCleKTUB HCIOIb30BAHUS YIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

OOcyxIeHre COBMECTHO C IEAAaroroM MPEUMYIIECTB U 3KOJOIMYECKHX IMpoOdiieM,
CBSI3aHHBIX C sf7epHOM sHepreTukoit (MC — skonorus).

[HoBTOpPUTEAbHO-0000 a0 IINI MOAYJIb (9 1)

CucremaTusaig
us 1
00001eHne
pPeIMETHOTO
COJIepKAHUS

U OIIbITa
NeSITeTTLHOCTH,
npuobpe-
TEHHOT'O IIPU
U3yYeHUH
BCETO Kypca
buzuku

O06o001enne coaep:kanmsi KakI0To U3
OCHOBHBIX pa3JelioB Kypca (U3HKH:

MEXaHUYECKHE, TEIIOBEIC,
3JIEKTPOMArHUTHEIE, KBaHTOBEIE
SIBIICHHSL.

HayuHblii MeTon mO3HaHUS U €ro
peanu3anus B buznyecKux
HCCIIETOBAHUSIX.

CBsi3pb  (U3MKM M COBPEMEHHBIX
TEXHOJIOTUII B  oOjacTu  mepenadu
WH(POPMaLINH, SHEPTETUKE, TPAHCTIOPTE

BoinonHenue ¢ moMoIpo nexarora y4eOHbIX 3aJaHU, TPEOYIOIINUX AEMOHCTpaluu
KOMIIETEHTHOCTEM,  XapaKTEpU3YIOIIUX  E€CTECTBEHHOHAyYHYK)  I'PaMOTHOCTB!
MPUMEHEHHS TIOJTYYCHHBIX 3HAHUHN TSI HAYYHOTO OOBSCHEHUs (PU3UYECKUX SBICHUN
B OKpY’Kalollel MpUpo/ie U MOBCEIHEBHON JKHU3HHU, a TaK)XKe BBISBICHHS (PU3MUECKUX
OCHOB psana COBPEMEHHBIX TEXHOJIOTH; MIPUMEHEHHUS OCBOEHHBIX
9KCHEPUMEHTAIbHBIX YMEHUHN AJIs UCCleI0oBaHUs (PU3HUECKUX SBJICHHM, B TOM YHUCIIe
JUISL IPOBEPKU TMIIOTE3 U BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenne THUNOBBIX pacu€THBIX 3aAady B |—2 NEHCTBUSA C ONOPOM Ha aarOpUTM,
MIPEIBAPUTENIBHO  pa300paHHbII COBMECTHO C IEJaroroM, B TOM 4YHUCIE
OpeANoNaraloliuX HCHOJIb30BaHWE (U3MYECKON MOAETM M OCHOBAaHHBIX Ha
COJIEp’KaHUU Pa3IMYHBIX Pa3JeNoB Kypca QU3HUKY.
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