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I[MTOACHUTEJIbHAA 3AIIMCKA

OenepanibHasg  paboyas nporpamMma 1o ¢u3MKe A 00yYarolMXCsi C  3aJIepiKKOU
MICUXUYECKOTo pa3Butus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111eT0 00pa30oBaHus MOArOTOBJICHA
Ha ocHoBe DenepalibHOTO TOCYAApCTBEHHOr0 00pa30oBaTENbHOTO CTAaHAAPTa OCHOBHOT'O OOILEro
obpazoBanus ([Ipukas Munmnpocsemienust Poccuu ot 31.05.2021 1. Ne 287) (nanee — ®I'OC O00),
@denepalibHON aaTUPOBAHHON 00pa30BaTENBHONM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3zoBaHUs
i 00ydYaroUIMXCcsi C OTPAHWYCHHBIMH BO3MOKHOCTSAMHU 3710poBbs (IIprka3 MuHmIpocBenieHus
Poccun ot 24 Hos6ps 2022 1. Ne 1025), denepanbHoii paboueit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBanus 1o yueOHOMY TipenMeTy «DPusnka» (06a30BbIi ypoBeHB), KoHIeNuu mpemnogaBaHus
yuebHoro mnpenmera «®dusmka» B 00pa3oBaTenbHBIX OpraHmsauusix Poccuiickoit Deneparum,
pealn3yIoNX OCHOBHBIE 00111e00pa3oBaTelibHbIe Iporpammel, deaepanbHON paboueil mporpaMMel
BOCIIUTAHMs, C YYETOM DPACHpeesIeHHBIX MO KiaccaM MPOBEpSEMBIX TPEOOBAHUHN K pe3ysibTaTaM
ocBoeHusi denepanpHOil aganTHUPOBAHHOW 00pa30BaTEeNbHOIl MPOrpaMMbI OCHOBHOTO OOIIEro
o0pa3zoBaHus U1 00yUYaAIOMIUXCS € 33AEPIKKON IICUXMUECKOTO PA3BUTHAL.

OO0mas xapakTepucTUKa y4eOHOro npeamera «Pusnka»

YueOusblii npeamer «DuU3nKa» SBISIETCS CUCTEMOOOPA3YIOUUM Il €CTECTBEHHOHAYYHBIX
MIPEIMETOB, MTOCKOJIBKY (PM3UUECKUE 3aKOHBI MUPO3/IaHUS SIBIISIOTCS OCHOBOW COZIEPIKaHUSI KYPCOB
XUMHH, Ouonioruu, reorpapuu u actpoHOMUU. DU3MKA BOOPYXKAET OOYUYAIOUIUXCA HAYYHBIM
METOJIOM M03HaHHUS, IO3BOJISAIOIUM I0Jy4aTh OObEKTUBHBIE 3HAHUS 00 OKPYXKaIOIIEM MUPE.

[IpenMeTr MakcUMallbHO HampaBjieH Ha (GOpMUPOBAHUWE HHTEpeca K MPUPOAHOMY U
COLIMATILHOMY MHUPY, COBEPIICHCTBOBAHKE TIO3HABATEILHOW JeaTebHOCTH 00yJarommxcs ¢ 3I1P 3a
CYET OBJIAJICHUS MBICIMTEIbHBIMU OMEpalMsIMU CpaBHEHHUs, 000OLICHHS, pa3BUTHE CIOCOOHOCTH
apryMEHTHPOBATh CBOE MHEHHUE, (HOPMUPOBAHIE BO3MOXKXHOCTEH COBMECTHOM JEATEIIEHOCTH.

Wzyuenne ¢usnku crnocoOcTByeT pazButuio y oOyuaronmuxcs ¢ 3[IP mpoctpancTBeHHOTO
BOOOpakeHUsl, (PYHKIMOHAIBHOW TPAaMOTHOCTH, YMEHHS BOCIPHHMMATh W  KPUTHYECKU
aHAIIM3UPOBATh HHPOPMAIIHIO, TPEJCTABICHHYIO B Pa3IMUHBIX (hopMax. 3HAUMMOCTh IIpeaMeTa A
Pa3BUTHSI )KU3HEHHON KOMITETEHIIMH OOYYaIOIINXCsl 3aKITF0YaeTCsl B YCBOCHUN OCHOBBI (DU3MUYECKHIX
3HaHUM, HEOOXOAMMBIX JUIsl TOBCEIHEBHOW >KM3HM; HABBIKOB 30POBOTO M 0€30MacHOro s
YeJloBeKa U OKpY Karolllel ero cpebl o0pas3a )kU3HU; GOPMUPOBAHUHN IKOJIOTUYECKON KYIIbTYPHI.

[Tporpamma oTpaxaer cojaepkaHue oOyueHHMs npeamery «Pusnka» ¢ yd4eToM OCOOBIX
oOpazoBarenbHbIX TOTpeOHOCTEH o0yuatomuxcs ¢ 3[1P. OBnagenune qaHHBIM yU4eOHBIM MTPEAMETOM
IIPEJICTABISET ONpPeNIeNeHHYI0 TPYAHOCTD i oOydaronuxcs ¢ 3[IP. Oto cBsizaHO ¢ 0COOEHHOCTAMHU
MBICITUTEIBHON JIeSTEFHOCTH, TMEPUOJUISCKUMHU KOJNEOAaHUSIMH BHHUMAHHS, MallbiM 00BEMOM
HaMsITH, HEOCTATOYHOCThIO OOIIETo 3arnaca 3HaHUH, TOHMKEHHBIM TO3HABATEIbHBIM HHTEPECOM U
HU3KHM YPOBHEM PEYEBOTO Pa3BUTHSI.

Jis mpeosiosieHusl TPYIHOCTEM B M3y4YeHHMH yueOHoro mpeaMera «Pusmuka» HeoOXoanma
ajanranus o0beMa U Xapakrepa yueOHOro Marepuaia K MO3HaBaTeJIbHBIM BO3MOXKHOCTSIM JIaHHOM
KaTeropuu OOy4YarolIMXcsl, y4eT HUX OCOOEHHOCTeW pa3BUTHUA: MCIIOIb30BaHUE aJTOPUTMOB,
BHYTPHIIPEIMETHBIX 1 MEKITPEIMETHBIX CBSA3EH, TOCTENEHHOE YCIOKHEHNE N3y9aeMOT0 MaTeprana.

JlanHas mporpamMMa KOHKPETHU3HUPYET COAEp)KaHUE NPEAMETHBIX TeM B COOTBETCTBUHU C
TpeOoBaHUSMHU 00pa30BaTENBHOIO CTAaHIApTa, PEKOMEHIYEMYIO MOCJIEeI0BAaTEIbHOCTh H3YYEHUS
pa3zfenoB (PU3MKU C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTro
mpolecca, BO3PAaCTHBIX M ICUXOJIOTMUYECKHUX ocoOeHHocTel oOyuarounuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHMs, OIpeeNseT MUHUMAaJIbHBI HAOOp OIBITOB, JAEMOHCTPALUH,
MPOBOAMMBIX YUUTEJIEM B KJIacce, 1abopaTOPHBIX padOT, BHIMOIHIEMbBIX 00yYarOIIUMHUCS.

Metoauueckoir OCHOBOM wH3ydeHus: kypca «®Du3uka» Ha YpOBHE OCHOBHOI'O OOIEro
oOpa3oBaHMs SBISETCS CUCTEMHO-AESITENbHOCTHBI MOJAX0J, 00ecrneuyuBarolui JIOCTHKEHUE
JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX 00pa30BaTENbHBIX pPE3yJIbTATOB MOCPEICTBOM



OpraHu3ali aKTUBHOW IO3HABATENILHOW JAEATENBHOCTH OOYYaroIUXCcs, YTO OYEHb BAXHO INPHU
oO0yuyenuu aereit ¢ 3[1P, 1151 KOTOPBIX XapaKTEPHO CHUIKEHUE MO3HABATEIbHON aKTHBHOCTH.

ey u 3a1aun u3yuyeHusi yaeOHOro npeamera «Puznka

Obwue yenu wzydenus ydeOHoro mpenmera «Dusmka» npencrasiensl B DegepanbHON
paboueii mporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHUsI.

OcHoBHOHM 1enpl0 00ydeHHUs: JeTed ¢ 3aJepKKOil IMCHUXMUYECKOro pa3BUTHUA Ha JaHHOM
MpeIMETE SIBIISCTCS: MOBBIINICHHWE COIMAIILHON ajanTanuy JeTed depe3 mpuMeHeHue (pu3mdecKux
3HaHUH Ha MPAKTHKE.

st obyuaromuxcs ¢ 3I1P, tak ke, Kak ¥ JUIsl HOPMATUBHO Pa3BUBAIONINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTENIbHYIO IPOTrPAMMY, JOMUHUPYIOIEE 3HaYCHHE MPUOOPETAIOT
TaKHe yenu, Kak:

. npuoOpeTeHue uHTepeca u crpemiienus odyuarouuxcs ¢ 3[1P k HaydHOMY H3ydeHHIO
MIPUPOJIbI, PA3BUTUE MX UHTEIUICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

. pa3BuTHe 0a30BBIX MPEICTABICHUNH O HAyYHOM METOJAE MO3HAHUS U (HOPMUPOBAHUE
HCCIJIEIOBATEIBCKOIO OTHOLIEHUS K OKPY>KaOILIUM SIBJICHUSIM;

. ¢dbopMupoBaHUEe HAyYHOTO MUPOBO33PEHHUSI, HA JOCTYMHOM i oOydaromuxcs ¢ 3[1P
YPOBHE, KaK pe3yJbTara U3yuyeHus OCHOB CTPOCHUS MaTepur U (pyHTaMEHTaIbHBIX 3aKOHOB (PH3UKU;

. (dbopMupoBaHue NpeACTaBICHUIN O PO PU3UKHU AJI Pa3BUTHUS APYTUX €CTECTBEHHBIX

HayK, TCXHUKHU U TEXHOJIOTUH.
I[OCTI/I)KGHI/IC 9THUX ueneﬁ obecreynBaeTcs peuIeHruEM CIICAYROIINX 3a0ay.

. npuoOpereHne 0a30BBIX 3HAHWKA O JUCKPETHOM CTPOSHHHM BEIIECTBA, O
MEXaHNYECKUX, TEIIOBbIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne YMEHHH ONHCHIBATE U OOBSACHATH (PU3MUECKHUE SIBICHUS C
MCIOJIb30BaHHEM MOJTYUYEHHBIX 3HAHUHN U C OIOPO Ha IJIaH/CXeMy;

. OCBOCHHE METOJOB PELICHHsI IPOCTEMIIMX PpaCYETHBIX 3a4ad C HCIIOIb30BAHUEM
¢bu3nyecKux Mojesel ¢ Onopol Ha aJropUTM;

. pa3BUTHE YMEHUH HaOMIOAaTh MPUPOAHBIE SBJICHUS U  BBINOJHATH  OIBITHI,

naboparopHbie pabOTHl U IKCTIEPUMEHTATbHBIE UCCIIEAOBAaHUS C UCTIOIb30BAHHEM H3MEPUTEIbHBIX
puOOpOB (0] pyKOBOJCTBOM YUHUTEIS ),

. OCBOCHHC HpI/IéMOB pa6OTLI C HHQ)OpMaHI/ICI\/’I CI)I/I3I/I‘IGCKOFO COACPIKAHUA, BKIIIOYAA
I/IH(bOpMaHI/IIO 0 COBPEMCHHBIX JOCTUKCHHUAX (1)I/ISI/IKI/I, aHaJIM3 U OLICHUBaHHC I/IH(l)OpMaIII/II/I;
" 3HAKOMCTBO CO Cq)epaMI/I HpO(I)GCCPIOHElJ'IBHOfI ACATCIBHOCTH, CBA3aHHBIMU C (1)H3HKOI>1,

U COBPEMCHHBIMHA TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX (1)I/I3I/I‘~ICCKOI\/JI HayKH.
OcoGeHHOCTH 0TOOPA M aganNTAIMKN Y4eOHOT0 MaTepHuasa no Guznuke

OcHoBo#t 00yuenusi oOyuaromuxcs ¢ 3[IP Ha mpeamerax e€CTECTBEHHOHAYYHOTO ITMKJIA
SBJISICTCS Pa3BUTHE Y HUX OCHOBHBIX MBICIMUTENBHBIX oOnepauuii (aHaiau3, CHHTE3, CpaBHEHHE,
00001IeHNE) HAa OCHOBE BBINOJHEHUS Pa3BUBAIOLINX YNPAXXHEHUH, (OpMUPOBAHUE NPHUEMOB
YMCTBEHHON paboThl: aHalIM3 MCXOAHBIX JaHHBIX, IUIAHMPOBAHHWE MaTepuana, OCYLIECTBIECHHE
MOSTAITHOTO M WTOTOBOTO CAMOKOHTPOJIS, & TaKKe OCYIIECTBISIETCS JUKBUIALHUS TMPOOETOB B
3HaHUSX, 3aKperyIeHne U3y4eHHOro MaTepHrana, oTpaboTka alropuTMOB, TOBTOPEHUE MTPOMAEHHOTO.
Bonbioe 3HaueHWe mNpHIaeTCs yYMEHHWIO pPAcCKa3aTh O BBIMOJHEHHOH paboTe ¢ MpaBHIIBHBIM
yIOTpeOJCHHEM COOTBETCTBYIOIICH TEPMUHOJIOTMM U COOJIIOJICHHEM JIOTHYEeCKHUX CBsA3ed B
n3naraeMom marepuane. /s oOyuarommuxcs 3[IP Ha ypoBHE OCHOBHOTO 00IIETro 0Opa3oBaHUs T0-
MIPEXHEMY SIBJISIIOTCS XapaKTEPHBIMH: HEJJOCTATOUHBIM YPOBEHb Pa3BUTHUS OTJEIBHBIX ICUXUYECKHX
MpoIecCOB  (BOCTIPHSITHSA,  BHUMAaHUS,  IaMSITH,  MBIIUICHHs), CHWKCHHBI  yYpOBEHBb
MHTEJUIEKTYaJIbHOTO pPa3BUTUS, HU3KHHA YpPOBEHb BBIOJHEHMS Y4YeOHBIX 3aJaHuil, HHU3Kas
yCIEemHOCTh 00y4eHus. I[losTomMy mnpu wu3ydeHnn (QuU3UKH TpeOyeTcs MeeHaNpaBIeHHOE
MHTEJUIeKTyallbHOe pa3BuTHe of0ywaromuxcs ¢ 3[IP, oTBeuatromee wHX O0COOEHHOCTAM U
BO3MOXKHOCTSIM. YueT ocobeHHocTel oOyuatonuxcs ¢ 3[IP tpeGyer, uToObI MpH U3y4€HUH HOBOTO



MaTepuaiga 00s3aTelbHO MPOUCXOAWIO MHOTOKPAaTHOE €ro MOBTOPEHHE;, pacIIUpeHHOe
paccMOTpeHHe TeM W BOIPOCOB, PACKPBHIBAIOUINX CBSA3b (U3UKUA C JKU3HBIO; aKTyaIu3alus
MEPBUYHOTO )KM3HEHHOTO OIbITa 00YYaOIINXCS.

YcBoeHHE MPOrpaMMHOTO Marepuaia Mo (HU3UKE BBI3BIBACT OOJBINNE 3aTPYTHEHHS Y
oOyuatomuxcst ¢ 3IIP, mo3atomy Teopusi m3ydaercss Oe3 BBIBOJOB CIOXKHBIX (opmyn. 3anauu,
TpeOyronue NPUMEHEHHUS CI0KHBIX MATEMAaTUYECKIX BEIYMCICHUH 1 (POpMYJI, B 0COOEHHOCTH TaKUX
TeM, Kak «MexaHuyeckoe [BIDKEHUE», «ApxumenoBa cuia», «MexaHuuyeckas >SHEPrus»,
«DNEKTPUYECKHE SIBICHUSD», «DIEKTPOMArHUTHBIC SIBICHHS», PEIIAIOTCS B KJacce C IMOMOIIBIO
YUHUTETIS.

Ocoboe BHMMaHUE TPU M3YYCHHU Kypca (PU3UKH YAEISeTCS MOCTAaHOBKE M OpPTraHU3aINH
HKCIIEPUMEHTA, a TaKXke MPOBEICHHUIO (MPEUMYIIECTBEHHO Ha Ka)XXJOM YPOKE) KPaTKOBPEMEHHBIX
JEMOHCTpaLUi (BO3MOXXHO C HCIIOJIb30BAHUEM 3JIEKTPOHHOW JeMoHcTpanuu). Hekoropeie TeMbl
00s13aTeIbHO JTOJIKHBI BKIIFOUATh OMOPHBIE JTAOOpaTOpHbIE pabOThl, KOTOPhIE Pa3BUBAIOT YMEHUE
MOJIb30BAaTbCs MPOCTEHIIMMHU TMpHOOpaMH, aHAJIU3UPOBATh MOJYYCHHBIE JaHHBIE. B cBI3M ¢
OCOOCHHOCTSIMH TIOBeJIeHUsT W JesTenbHOCTH oOydvarommxcsi ¢ 3[IP  (pacTopMO>KEHHOCTb,
HEOPTraHM30BAHHOCTB) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJb 3a COOJIOZCHUEM IMPAaBHI TEXHUKU
0€30MMacHOCTH IIPH MPOBEICHUH JTA0OPATOPHBIX U MPAKTUYECKUX PabOT.

Bornbiioe BHIMaHue pu U3y4eHnu Gu3nku noapoctkamu ¢ 3I1P oOpammaercs Ha oBianeHne
UMHU TPAKTUYECKUMHU YMEHHSIMH U HaBblkamu. lIpenycmarpuBaercss yMmeHbllleHHE o00beMa
TEOPETUYECKUX CBEICHUH, BKIIOUCHHE OTICIBHBIX TEM WJIM LENbIX Pa3/eloB B MaTepHalbl IS
0030pHOT0, O3HAKOMHUTEIHHOTO WM (aKylbTaTUBHOrO u3yuyeHus. [Ipeanaraercs ymeHbIIEHUE
o0beMa MaTeMaTHYECKUX BBIYMCIICHUH 3a CUET YBEIMYCHHS KaueCTBEHHOTO ONHMCAHUS SIBICHUH H
MIPOLIECCOB

JlocraTouyHOE KOJIMYECTBO BPEMEHM OTBOAMTCS HAa pPAcCMOTPEHHE TEM M BOIPOCOB,
PacKpbIBAIOIINX CBsI3b (DU3UKHU C JKU3HBIO, C TEMU SIBJICHUSIMH, HaOIIOJACHUSIMHU, KOTOPBIE XOPOIIO
M3BECTHBI YYCHUKAM U3 MX )KU3HEHHOTO OTIBITA.

MakcuManbHO HCIONB3YIOTCS MEXIPEIMETHBIE CBSI3U C TaKMUMU JUCHUIUIMHAMH, Kak
reorpadus, Xxumus, ouonorus, T.K. ooy4aronuecs ¢ 3[IP ocoOeHHO HYX)IalOTCS B TIPEIIOHECCHUN
OJTHOTO W TOTO € y4yeOHOro Marepualia B pPa3IMYHBIX acleKTax, B €ro BapbUPOBAHHH, B
HEOJJTHOKPATHOM TOBTOPEHHHM M 3aKPEIUICHHUH TOJTYYEHHBIX 3HAHUH W TNPAKTHUYECKUX YMEHHH.
[To3Bonsiss paccmaTpuBaTh OAMH M TOT JK€ Y4YeOHBIM MaTepuan ¢ pa3HbIX TOYEK 3peHus,
MEXIMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIyUlIEMY OCMBICIIEHHUIO, 00JI€€ TPOYHOMY 3aKPETIIEHUIO
MOJTyYEHHBIX 3HAaHUH U MPAKTUUECKUX YMEHUI.

IlpumepHbie Buabl JesTeabHOCTH oOyuyawmuxces ¢ 3IIP, o0ycioBiaeHHble 0COOBIMHU
o0pa3oBaTe/IbHbIMM  TNOTPeOHOCTAMH M o0ecrmeyMBalOllMe OCMBICJIEHHOE OCBOeHHe
coJep:kaHuM oOpa3oBaHusi Mo npeamery «Du3ukKa

[IpumepHas TemMaTHYECKas U TEPMUHOJIOTHYECKAs JICKCHUKA 10 KypCy (PU3UKH COOTBETCTBYET
®OIT O0O0.

Copnepxanue BUJOB JesiTebHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢pu3uku onpenensercs
X 0cOOBIMU OOpa3oBaTenbHBIMU NOTpeOHOCTSIMH. [loMuMo mupoko ucnonb3dyemeix B @OIT OO0
o0Imux Il BCeX OOYy4YalOIMIMXCS BUIOB JEATEIBHOCTH CIEAYET YCHIUTHh BUIBI JESTEIHHOCTH,
cnenuuUHbIe IS JaHHOW KaTeropuu JAeTel, oO0ecmeunBalolue OCMBICIEHHOE OCBOCHHUE
cojepKaHusl 00pa30BaHUS IO TPEIMETY: YCHJICHHE MPEIMETHO-TIPAKTUUECKOU NEATETbHOCTH C
aKTUBU3AlIMEN CEHCOPHBIX CUCTEM; OCBOCHHUE MaTepuala ¢ OOpPOil Ha alIrOPUTM; «IIOLIArOBOCTH) B
M3yYeHUW MaTepuaja; WCIOJb30BAHHE JIOMOJHUTEIBHON BU3YAIBbHOW OIOPHI (CXEMBI, MA0JIOHBI,
OTIOpHBIE TaONUIBI); PEYeBOM OTYET O MpoIecce M Pe3yibTaTe AeATeIbHOCTH; BBIOIHEHUE
CHeIUaIbHBIX 3a/IaHuid, O00ECTICUMBAIOIINX KOPPEKIHMIO PETYJSINN Y4eOHO-TT03HABATEIBLHOM
NesTeIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Hnst obywarormuxcst ¢ 3[1P cymiecTBeHHBIM SIBISIOTCS TMPUEMBI pabOThI C JIEKCHYECKUM
MaTepuaioM 1o mnpeamery. [IpoBoautcs cnernuanbHas padoTa MO BBEACHHUIO B aKTUBHBIN CIIOBaph



O0ydJaroImuXxcs COOTBETCTBYIOUIEH TepMUHONOTMH. l3ydaemble TEpMHHBI BBOAATCS Ha
MOJIUCEHCOPHOW  OCHOBe, 0O0s3aTeNbHAa BU3yalbHAas TMOAJCPKKA, aJrOPUTMBI  pabOThl €
OIpeIeTICHUEM, ONIOPHBIE CXEMBI JUIS aKTyalH3allui TEPMUHOIOTHH.

B cBs3u ¢ ocoObiMu 0Opa3oBaTenbHBIMU TOTpeOHOCTSIMU oOyuarommxcst ¢ 3P, mpu
IUITAHUPOBAaHUM PAaOOTHI YUCHHKA Ha YPOKE CIIeIyeT MPHICPKUBATHCS CICTYIONMX MOMEHTOB!

1. Ilpu ompoce HEOOXOIUMO: aBaTh AITOPUTM OTBETA; pa3pellaTh MOJIb30BAaThCA IUIAHOM,
COCTaBJICHHBIM TP IIOATOTOBKE JOMAIITHETO 33J[aHus; 1aBaTh OOJIbIIIE BPEMEHU TOTOBHUTHCS K OTBETY
y IOCKH; pa3peiarh AejaaTh IpeaBapuTebHbIC 3aHCH, TOJIb30BaTHCS HATIISAHBIMH [TOCOOUSIMHU.

2. I1o BO3MOXKHOCTH 3a1aBaTh 00yYarONIMMCS HABOSIINE U YTOUHSIOIINE BOIIPOCHI, KOTOPHIE
MIOMOTYT UM TIOCJIEZIOBATENILHO U3JIOKHUTH MaTepHall.

3. CucreMaTn4ecKy NpoBepATh yCBOCHUE MaTepHraa 10 TeMaM YPOKOB, JUIsl CBOEBPEMEHHOTO
oOHapy>KeHHsI IPOOEJIOB B IPOLIEIIIEM MaTepHae.

4. B mporecce u3y4eHHst HOBOrO MaTepraja BHUIMaHNE YYEHUKOB oOpamiaeTcs Ha Hanbosee
CIIO)KHBIE pazfenbl u3ydaeMod TeMbl. HeoOxomumo damie oOpamarbcs K HUM C BOINPOCAMH,
BBIICHSIOIIMMHY HOHMMaHHE y4eOHOro MaTepHaia, CTUMYJIMPOBATh BOIIPOCH! NIPH 3aTPyIHEHUSIX B
YCBOGHUHU HOBOT'O MaTepHaa.

Mecto yuyeOHOro npeamera «®usuka» B yueOHOM IJIaHE

B coorBerctBuM ¢ DemepanbHBIM TOCYJapCTBEHHBIM 00pPa30BATENBHBIM CTaHAAPTOM
OCHOBHOTO 0011er0o 00pa3zoBaHus y4deOHbIH mpeamer «Du3nka» BXOIUT B MPEIMETHYIO OOJIACTh
«EcTecTBeHHBIC HAYKU» U ABJsIETCS 00s3aTeNbHbIM U n3yueHust. Coaepaxanue yueOHOro npeamera
«®Du3ukay, npeacrasieHHoe B denepanbHoil padboueil nporpamme, coorBercTByer PI'OC OOO,
denepanbHOil 00pa3oBaTENbHON NporpaMMe OCHOBHOTO oOmiero ooOpasoBanus, dexepanbHoi
aJanTUPOBAaHHOW  0Opa3oBaTEeNbHON MPOrpaMMe OCHOBHOTO  OOIIEro  0Opa3oBaHUs IS
o0yyaroIuxcs ¢ 3a/1ep’KKOH rneuxuyeckoro pa3surus. OO1iee 4uciao 4acoB, PeKOMEHI0BaHHbIX IS
n3ydeHus Gu3uKu Ha 6a30BOM ypoBHe, — 238 yacoB: B 7 kiacce — 68 4acoB (2 4yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 KJIACC

Paznen 1. ®usnka u €€ poJsib B NO3HAHUU OKPYKAKOIIEr0 MUPa

®usuka — Hayka o mnpupone. Senenus mnpupoasl (MC'). ®usuueckue sABIeHUS:
MEXaHUYEeCKUe, TEIUIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

dusnueckue BenuuuHbL. M3Mmepenue ¢usumueckux BemumuuH. Duzuyeckue npubopui.
Tozpewnocmo usmepenuii. MexnyHapoHasi CHCTEMA €IUHULI.

Kak ¢usuka um Apyrue ecTeCTBEHHbIE HAYKH W3y4YalOT NPUPOAY. EcmecmeeHHO-HAYUHbll
Memoo NO3HAHUA: HAbOM0OeHue, NOCMAHOBKA HAYYHO20 GONPOCA, BbLOGUIICEHUE 2UNOmes,
9KCnepuMeHm no npogepke 2unomes, 00viacHenue Had.0o0aemo2o aenenus. Onucanue uzuyeckux
S6NICHULL C NOMOWBIO MOOEIC.

[Tpeamer 1 MeTObI (PUBUKH.

Jemoncmpayuu’

1. MexXaHu4ecKue, TEMIOBEIE, SJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBIICHMSI.

2. ®usuyeckue IpUOOPHI U IIPOLEAYPA NPAMBIX U3MEPEHHUI aHATIOTOBBIM M LU(PPOBBIM
puOOpPOM.

Jlabopamopnvie pabomot u onvimul

1.Omnpenenenue 1eHbl AEIEHUS W3MEPUTENBHOTO Ipubopa (UCHOIb3Ysl TEXHOJIOTHUYECKYIO
KapTy SKCIIEPUMEHTA).

2. 3mepeHue pacCTOSHUM.

3. U3mepenne o0bEMa )XKUIAKOCTH B TBEPIOTO TEna

4. Onpeodenenue pazmepos Maibix mel.

5. H3mepenue TemmepaTypbl OpH TOMOIIM >KHJIKOCTHOTO TEpMOMETpa H JaTyuKa
TEeMIIepaTyphl.

6. Ilposedenue uccredosanusi no npogepke 2unomesvl: OAIbLHOCMb NONEMA WAPUKA,
NYWEHHO20 20PU3OHMANLHO, meM Ooblie, uem 6oblue blcoma nycKa.

Pa3nes 2. I[lepBoHavyabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

CrpoeHue BellecTBa: aToMbl M MOJIEKYJNBL, ux pazmepsl. Onvimul, O0oKasvigaoujue
OUCKpemHoe CmpoeHue geujecmad.

JIBukenne wactul BemecTBa. CBS3b CKOPOCTH JBHXKEHHMS YaCTUL[ C TEMIEPaTypoOi.
bpoyHoBckoe nBwxkenue, nuddysus. Bzaumoodeiicmeue uacmuy eewjecmea: npumsdiCeHue u
ommanxkusanue.

ArperaTHble COCTOSIHMS  BEUIECTBA: CHMIpoeHue 2a308, Jcuokocmeu U MeEpoblix
(kpucmaniuueckux) men. Bzaumocesasv medxcoy ceovicmeamu eewecme 6 pA3HbIX A2Pe2amHbIX
COCMOAHUAX U UX AMOMHO-MOJEKYIAPHbIM cmpoeruem. OcobenHocmu azpecamuvlx COCMOAHULL
800bL.

Hemoncmpayuu?

1. HabGnronenue OpOyHOBCKOTO JIBMXKEHUS.

2. Habmonenue nuddysum.

3. Habniooenue saenenuti, 00bACHAIOWUXCA NPUMANCCHUEM UTU OMMANKUBAHUEM YACMUY
sewjecmaa.

' MC — 3eMeHTBI cOflepKaHusl, BKIIOYAIOIINE MEKIPEIMETHBIE CBS3H, KOTOPHIE MOJPOOHEE PACKPHITHI B
TEMATUICCKOM ITIJIAHUPOBAHUU.

2 3)16013 " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX POBOJUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSATENIFHO OTIPEIeNIeT 00beM H3yIaeMoro MaTepHuaa.

3 Bee Jlemonctparmu u JlaGopaTopHbie paGoThI, PEACTABIEHHBIE B COIEP/KAHUHY, TOMYCKAETCS (MOXKHO) IPOBOIUTH,
HCTIONB3YSl HHPOPMAITMOHHBIE U DJICKTPOHHBIC TEXHOJIOTHH (ITUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).

4 31ech n masee IPUBOINTCS PACHIMPEHHBIN MEPEIEHB Ta00PATOPHBIX PAGOT M OIBITOB, W3 KOTOPOTO YUUTENb AEIAET
BBIOOp MO CBOEMY YCMOTPEHHIO.



Jlabopamopuvie pabomsl u onvimol

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

2. OneITHI 10 HAOTIOEHHUIO TETIOBOTO PACIIIUPEHHUS Ta30B.

3. OnbIThl 0 OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJIIPHOTO NPUTSHKCHUS (2J1eKMPOHHAA
oemoncmpayus).

Paznen 3. /IBukeHue U B3aUMOIeiCTBHE TeJl

Mexannyeckoe nBrxkeHne. PaBHoMepHOe 1 HepaBHOMEpHOE JABIKeHHEe. CkopocTh. CpedHss
CKOpOCMb NPU HEPABHOMEPHOM O8UMCeHUU. PacuéT yTH U BPEMEHU JBUKEHHUS.

SlBnenue wHepnuu. 3akor unepyuu. Bzaumooeilicmeue men KAk NPUYUHA UBMEHEHUs.
ckopocmu osudicenus men. Macca xak mepa unepmnocmu mena. IlnotHocts BemectBa. Céa3v
NJIOMHOCMU C KOJIUYECN8OM MOIeKY 8 eOuHuye 06véma eeujecmaa.

Cuta kak XxapakTepucTuka B3aumoaeicteus ten. Cuna ynpyeocmu u 3axoH 'yka. Mzmepenue
CUTIbL C NOMOWBIO OUHAMOMempa. SIBIeHne TATOTEHUs U cuia Tsokectu. Cuna msscecmu Ha Opy2ux
nianemax (MC). Bec tena. HeBecomocTs. CilokKe€HHME CUJI, HAIpPaBJIEHHBIX 10 OJHOW IMPSIMOM.
PaBnogeiictBytomas cun. Cuna mpenus. TpeHue ckonvoicenuss u mpenue nokos. Tpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu’®

l. HaGiroieHre MeXaHu4eCKOro JIBHKEHUS Tea.

2. N3mepenune ckopocTu MPSIMOJIMHEHHOTO ABHKEHUS.

3. HaGnronenue siBiieHUs: HHEPLIWH.

4. Habmtoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHHE MaccC 1O B3aUMOJCHCTBUIO TEII.

6. CrnosxeHue cuil, HampaBJICHHBIX 110 OJHON MPSIMOH.

Jlabopamopuuvie padbomovt u onvimul

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapUKa B SKUIKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.) (2/IeKMPOHHAA 0EMOHCIMPAYUSL).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa MM MIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.

3. Onpenenenne MIOTHOCTU TBEPIOTO TeENA.

4. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshkeHUs (Aedopmanun) npy>KuHbl OT
MIPUIIOKEHHOMN CHUIIBI.

5. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHS OT Beca Tesa U

XapaKTepa COMPUKACAIOIITNXCS HOBerHOCTCﬁ.

Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. Cnocobvl ymeHvuienus u ygearudenus oagienus. Jlaeienue 2asa. 3asucumocms
oasneHus 2aza om obvéma, memnepamypsi. Ilepedaua dasnenus meépovimu menamu, HUOKOCMAMU
u eazamu. 3axon Ilackans. Ineemamuueckue mawiunsi. 3aBUCUMOCTH NTABJICHUS JKHIKOCTH OT
riyounsl. Coobwarowuecs cocyowt. I uopasnuueckue mexaHusmoi.

Atmochepa 3emnu u armochepHoe naBieHue. [lpuuumvl cyuecmeosanus 6030YUIHOU
obonouxu 3emau. Onvim Toppuuennu. Hsmepenue ammocgeproco Oagnenus. 3a8ucumocms
ammocgeprozo 0asienus om eblcoml Hao yposruem mops. Ilpubopwi 051 usmepenus ammocpeprnozo
oasnenus.

Heticmesue dcuokocmu u 2aza Ha noepyrcéHHoe 6 Hux meno. BriTankuBaromas (apxuMe10Ba)
cuna. 3axkon Apxumeoa. Ilnaeanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBHCHUMOCTb JIaBJICHUA T'a3a OT TEMIIEPaTyphbl.
2. [Tepenaya naBiieHUs KUIKOCTHIO U Ta30M.

3. Coobmatrommuecs: Cocypl.

4 I'mppasnnueckwmii npecc.



5. [IposiBnenue necTBus aTMOCHEPHOTO JTABJICHHUS.

6. 3aBHCUMOCTh BBITAJKUBAIONICH CHUJIBI OT O0BbEMa MOTPYKEHHOM dYacTH Tena U
IJIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue I1ulaBaHMsA Ted: IUIABAHWE WIM IOTPYXKEHHE Tel B 3aBUCUMOCTH OT

COOTHOIICHUS TUIOTHOCTEH Tella U KUIAKOCTH.
Jlabopamopnwvie padbomot u onvimol

l. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOH B )KUAKOCTh
YacTH TeJa.

2. OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
AKUIKOCTb.

3. [IpoBepka HE3aBUCHMMOCTM BBITAJKUBAKOUIEH CHJIbI, JECUCTBYIOLIEH Ha TEJIO B
AKUJKOCTH, OT Macchl Tea.

4. OMBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAJIKUBAIOIIEH CHIIBI, ICUCTBYIOIICH HA
TEJO B KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B HKUAKOCTh YaCTH TEJa U OT INIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHME JIOAKHM U ONpEICICHUE €€
Ipy30M0AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTB. JHEPrust

Mexannueckas pabora. MOIIHOCTb.

[TpocThie MeXaHU3MBIL: phIYar, OJIOK, HAKJIOHHAA MJIOCKOCTh. [lpasuno pagnogecus: pvluaza.
IIpumenenue npasuna pasnosecus pvluaza x 010Ky. «3onomoe npasunoy» mexanuxu. KI1J| npoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckasi sHeprust. Kunemuueckas u nomenyuanvHas suepeus. llpespawenue 0onozo
8UO0A MeXaHUu4ecKol IHepauu 8 Opy2ou. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu

1. [IpuMepsl POCTBHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimoi?

1. Omnpenenenue paboOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [IBIXKEHUHM Tela IIO0
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnepoBanue ycnoBuil paBHOBECHUS pbluara.

3. N3mepenne KIIJ[ HaKTOHHOM MIIOCKOCTH (271eKMPOHHAAA 0EMOHCMPAYUL).

4. N3yueHne 3akoHa  COXpaHEHUSI MEXAHUYECKON  SHEpruu  (271eKmpoHHasA
demoncmpayus).
8 KVIACC

Pa3nen 6. TenioBble siB1eHus

OcHoBHblE NONOHCEHUS MONEKYIAPHO-KUHEMUYECKOl meopuu cmpoeHus: éeujecmaa. Macca u
pazmepvl amomos u moaekyi. Onvimosl, NOOMEEPAHCOArOWUEe OCHOBHbIE NOTONCEHUSL MOAEKYISIPHO-
KUHemu4eckol meopuu.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSIHHM BemiectBa. Kpucmaniuueckue u
amopguvie mena. ObvscHeHUe CBOUCME 2A308, HCUOKOCMeEU U MBEPObIX Mel HA OCHO8€E NOJIOHCEHULL
MONeKyIApHO-KuHemuyeckol meopuu. CMauuBaHUE U KanuiiapHele aenenus. Teniosoe pacuupenue
u colcamue.

Temneparypa. Céa3b memnepamypul coO CKOPOCMbIO MENTO08020 OBUNCEHUSL HACMUY.

Brytpennsis sHeprus. CnocoOvl usmeHeHUsi GHYMpeHHel SHepeuu. menionepeoayd u
coseputenue pabomul. Buovl mennonepeoauu: menionpogoOHOCMb, KOHGEKYUS, U3TYUEHUE.

KommdectBo Temnmotel. Yoenvuas mennoémkocms eewjecmea. Tennoobmen u mennogoe
pasHogecue. YpasHeHue meniogo2o 6aiauca.

IInagnenue u omeepoesanue KpUCMAIIU4ecKux eewecms. YoeioHas menioma niaeieHus.
Ilapoobpaszosanue u xonoencayus. Hcenapenue (MC). Kunenue. Voenvnas mennoma



napoobpaszosanus. 3a8UCUMOCb  MeMNnepamypvl KUneHus om ammocgepHoco 0asneHus.
Brasicnocmo 6030yxa.

DHeprus TOIuBa. YoenvHas menioma c20paHus.

Hpunyuner pabomer mennosvix Osucameneu. KIIJ] menniogoeo oeueamens. Tennogvie
osueamenu u 3auuma oxkpyacarowet cpeovi (MC).

3axon coxpanenus u npeepawjenus snepuu 8 menaoguvlx npoyeccax (MC).

Hemoncmpayuu

1. Habnronenne OpOyHOBCKOTO JABHKEHHUS.

2. Ha6monenue quddysun.

3. HaGnronenue siBieHU cMaunBaHUs U KalTWJUISIPHBIX SIBICHHH.

4. Habuoienue TemnoBoro paciupeHus Ted.

5. V3meHeHne naBneHHs ra3a npu n3MeHEeHHH 00bEMa M HarpeBaHUH UITH OXJIaXKICHUH.

6. [IpaBuiia u3mMepeHus TeMrepaTyphl.

7. Buns! Teronepenayun.

8. OxnaxkieHue Ipy COBepUICHUH PabOThI.

0. HarpeBanue npu coBepiieHHH padOThl BHELTHUMU CHUJIAMH.

10. CpaBHeHME TEII0EMKOCTEHN pa3IuyHbIX BEIIECTB.

11.  HaOmroneHwe KUIICHHUS.

12.  HaGmroneHue moCTOSHCTBA TEMIIEPATYPhI MIPH TIIABJICHHUH.

13. Mopenu TerIoBbIX ABUraTENEH.

Jlabopamopuuvie pabomot u onvimul

1. OnbITBl 1O  OOHAPYKEHUIO  JEHCTBUS CHJI  MOJIGKYJSIDHOTO — TIPUTSDKEHUS
(371eKmpoHHan 0emoncmpayus).

2. OnbIThI 10 BRIPAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U TBEPIBIX TEIL.

4. OnpeneneHne qaBJICHUs BO3yXa B OaJUIOHE IITPHIIA.

5. OnpIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBICHHUS BO3[yXa OT €ro oobéMa u
HarpeBaHus WIHM OXJIaXJICHUS.

6. IIposepka ecunomesvi NUHENHOU 3aA8UCUMOCIIU ONIUHBL CMOJIOUKA HCUOKOCHU 8
mepmomempudeckol mpyoxke om memnepamypbi.

7. HabmtoneHne nu3MeHeHNs BHYTpEHHEH SHEPIUM Teja B pe3ysibTaTe TeIlonepeaadu 1
paboTHI BHEUTHUX CHIL.

8. HccnenoBanue siBIeHUS TEIJIOOOMEHA NPU CMEIIMBAHUYU XOJIOJHON U ropsiueil BObI.

9. Onpedenenue xoruuecmea meniomel, HOJAY4EHHO20 8000 NPU MENT00OMeEHe C HAcPembIM
MEMALTUYECKUM YUTUHOPOM.

10.  HccnenoBanue npoliecca UCHapeHusl.

11.  OmnpeneneHrve OTHOCUTENHHOM BIaXXHOCTH BO3yXa.

12. OnpedeneHnue yoenbHOl meniomol N1As1eHUs 1b0d.

Pa3jnen 7. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

Onexmpuzayus men. J|Ba poaa 3N€KTPUUYECKUX 3apsA0B. BzaumonencTBue 3apsKEHHBIX TE.

DnekTpuueckoe mone. [lpunyun cynepnosuyuu 21eKmpudecKux nojeu (Ha KayecmeeHHOM
VposHe).

Hocumenu snekmpuueckux 3apsoos. OnemenmapHuili daekmpudeckuti 3apso. Cmpoenue
amoma. [IpOBOTHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNIeKTpUYECKUN TOK. Ycenosus cywecmeosanus snekmpuieckoeo moka. VICTOUHHKH
MOCTOSIHHOTO TOKa. JIeHCTBUS DIEKTPUYECKOro TOKa (TEmIOBOE, XHMHUYECKOE, MAarHHUTHOE).
Onexmpuueckuil MoK 8 HUOKOCMAX U 2A3AX.

PaboTta u MOIITHOCTB ANMEKTPUIECKOTO TOKA. 3axow [icoyna—I/lenya. dnekmpuueckue yenu u
nompeobumenu deKmpuseckoul dHepauu 8 bbimy. InNeKTpudeckas nenb. Cuiia Toka. DIEKTPUIECKOe
Hanpspokenrne. ConmpoTUBIICHHE POBOIHUKA. YoenvHoe conpomugnenue geujecmea. 3akon Oma s



ydyacTka 1iend. llocimemoBaTenbHOe W TapayiebHOE COEAMHEHHWE NPOBOIHUKOB. Kopomkoe
3aMbIKaHUe.

ITocTostHHBIE Mar"HuThl. B3aummonelicTBHE IIOCTOSHHBIX MAarHuToB. Maenumuoe noie.
Maenumnoe none 3emnu u e2o snaueHue 0aa xcuznu Ha 3emne. Onvim Ipcmeda. Maenumnoe none
anekmpuueckoeo moka. Ilpumenenue snekmpomacnumos 6 mexruke. /leiicmeue MacHumHo20 noJis
HA  NPOBOOHUK ¢  mMoKoM. Diexkmpoosueamenvb  NOCMOAHHO20 moka. Hcnoavzosanue
anekmpoogueamereli 8 MeXHUYeCKux yCmpoucmeax u Ha mpaHcnopme.

Onvimet ~ @apades.  Henenue  snexkmpomacnumuou  unoykyuu. Ilpasuno  Jlenya.
Onexmpoeenepamop. Cnocobvl noayueHuss I1eKMpuyeckol 3Hepeuu. IJICKTPOCTAHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTUU.

Hemoncmpayuu

1. DnekTpu3anus Teil.

2. JIBa ponia »JIeKTpUYECKUX 3apsA0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIA.

4. DJIeKTpOoCTaTUYECKasi MHIYKIIUA.

5. 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiI0B.

6. [TpoBOAHUKY M TUANIEKTPUKH.

7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. HcTouHMKH TOCTOSIHHOTO TOKA.

0. JIeNCTBUA 2IEKTPUYECKOTO TOKA.

10. DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

1. I"a30BbIii pazps.

12.  HM3mepeHwue cUiIbl TOKA aMIIEPMETPOM.

13.  M3MmepeHue 3IEKTPUUYECKOTO HAMPSKEHUS BOJIbTMETPOM.

14. PeocraT u marazuH cCOnpoOTUBIICHUMA.

15.  B3zaumopeiicTBHE MOCTOSTHHBIX MarHUTOB.

16.  MopaenupoBaHre HEBOZMOKHOCTH pa3/IeJICHHs MOJIOCOB MAarHUTA.
17. MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19.  MaruuTHoe nose Toka. DJIeKTPOMarHuT.

20.  JlelicTBHE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.

21.  DnexTpoaBUTrareib MOCTOSHHOIO TOKA.

22.  HccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHOM MHAYKLNU.

23. OmnbrTer @apapest.

24.  3aBUCHMOCTH HAINlpaBJICHMsI MHIYKIHMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.

25.  DrexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuwie pabomul u onvimol

1. OMBITHI 110 HAOJIIOACHHUIO AJICKTPHU3AIMN TET MHAYKIIUEH U MPU COMPUKOCHOBEHHH.

2. HccnenoBanue neiCTBUS IEKTPUIECKOTO MO HA TIPOBOJIHUKH U JTUDIIEKTPUKH.

3. COopxka u mpoBepka pabOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

4. W3mepenue u peryiupoBaHue CUIIbI TOKA.

5. N3mepenue u peryanpoBaHue HaPSKEHUS.

6. HUccneoosanue 3asucumocmu  Cujivl moka, udyu;eeo yepes pes3ucmop, om
CONPOMUBIIEHUsL PEIUCMOPA U HANPANCEHUS HA pe3ucmope.

7. Onvimel, 0eMOHCmMpuUpyIOwue 3a8UCUMOCIb  DJIEKIMPULECKO20  CONPOMUBTIEHUs
NPOBOOHUKA OM €20 ONUHbBL, NIOWAOU NONEPEUHO20 CeYeHUs U Mamepuad.

8. IIposepka npasuna crodxiCceHus HANPANCeHUl Npu NoCie008amenbHOM COeOUHeHUU
08YX pe3uUcmopos.

9. IIposepka npasuna 0715 Cubl MOKA NPU NAPATLLENbHOM COEOUHEHUU PE3UCTOPOS.

10.  Ompenenenuie pabOTHI AIMEKTPHUIECKOTO TOKA, UAYIIETO Yepe3 Pe3nUCTop.

11. OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBIZEIISIEMOI Ha peE3UCTOPC.



12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HAYILIETO Yepe3 JaMIIOUKY, OT HANPSKEHUS
Ha HEM.

13.  Onpeoenenue KIIJ] nacpesamensi.

14.  HccnepoBaHue MarHUTHOTO B3aWMO/IEUCTBHUS ITOCTOSSHHBIX MarHUTOB.

15. UM3yyeHue MarHuTHOrO MOJIA TOCTOSHHBIX MarHUTOB IpPU UX OOBEIUHEHUU U
pa3aeleHUN.

16.  HccrnenoBanue neicTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOAECHCTBHSI KaTyIIKU C TOKOM
Y MarHuTa OT CWJIBI TOKA U HAIIPABJICHUS TOKA B KAaTyIIKE.

18. N3yueHne neicTBUss MAarHUTHOTO II0JIS HA IPOBOJAHUK C TOKOM.

19.  Koucmpyuposanue u uszyuenue pabomsi 31eKmpo0sueamers.

20.  Uszmepenue KIIJ] anekTpoaBUraTeibHON YCTaHOBKH.

21.  OmnsIThl 0 MCCIENOBAHUIO SBJICHUS DJIEKTPOMArHUTHOM MHIYKLUU: UCCIEIOBAHUE

N3MEHEHUH 3HAUYCHUS U HaIpaBJICHHUA UHAYKIWUOHHOI'O TOKaA.

9 KJIACC

Pa3pen 8. Mexannueckue siBJICHUSA

Mexanuueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JBWXKEHHUA. PaBHOMepHOE NpsIMOJMHEWHOE JABWXKEHUEe. Hepasnomepnoe
npamonuneunoe oegudcenue. CpemHSA U MSHOBEHHAS CKOpOCMb meld NpU HEPAGHOMEPHOM
O0BUICEHUU.

VYckopenue. Pagnoyckopennoe npamonunelinoe osudicenue. CBoOOaHOE manenue. Onvimbl
Tanunes.

Jluneunas u yenosas ckopocmu. Llenmpocmpemumenbroe yCKopeHue.

IlepBoiii 3akoH HproTona. Bropoit 3akon Herortona. Tperuit 3akon Hbrorona. llpunyun
cynepnosuyuu Cull.

Cuna ynpyeocmu. 3axon I yka. Cuna mpenus: cuna mpeHnusi CKOIb*CeHUs, CUIA mpeHusi NOKosl,
opyaue 6u0bl MpeHUsl.

Cuna TsKecTu U 3aKOH BCEeMUPHOT'O TATOTEHHUs. Y CKOpeHHe CBOOOIHOTO MaJIeHuUs. /{eudicenue
nnanem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocms. Hegecomocmo u nepecpysxu.

PaBHOBecue MatepuanbHO Touku. A6conromuo meépooe meno. Pasnosecue meépoozo mena
C 3aKpennénnou ocvo paujeruss. MOMEHT cwibl. [lenmp mascecmu.

Nmnynec Tena. Msmenenue umnyavca. Hmnyrvc cunvli. 3aKOH COXpaHEHMsS HMMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexanuyeckasi pabota U MouIHOCTh. Paborta cun TsbkectH, ympyeocmu, mpenus. Ceazv
oHepeuu u pabomul. lloTeHUManbHAs SHEPrUs Teja, MOAHITOrO HaJ TOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvuas suepeus cocamoti npyxcunsi. Kunernueckasi sueprusi. Teopema o Kunemuueckou
9Hepauu. 3aKOH COXpPaHEHMsI MEXaHUYECKON SHEPTUH.

Hemoncmpayuu

1. HabitoieHne MexaHn4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHuE MyTel M TPAaeKTOPHUM IBHKEHHUS OJHOTO M TOTO XK€ Tejla OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

3. N3mepenune cKopoCcTH U yCKOPEHUS MPSMOJIMHEHHOTO JIBUKEHUS.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.

5. HaGntonenue nBHXeHUs Tena 10 OKPYKHOCTH.

6. Habmtonenne MexaHWYeCKUX SIBJICHHUM, MPOUCXOIAIMIMX B CHCTEME OTCYETa
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENILHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS Tela OT MACChl T€Ia U JEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabntoneHue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TE.

0. N3meneHne Beca Tena nNpu yCKOPEHHOM JIBUKEHUH.

10.  Ilepenava umiysbca Ipyu B3aMMOJEHCTBUM TEIL.



11. [IpeobOpazoBanus YIHEPTUN TIPH B3AUMOICHCTBHH TEII.

12.  CoxpaHeHME UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIIPYrOM B3aUMOICHCTBUH.

14. Habmoienne peakTHBHOTO ABUKCHHUS.

15. CoxpaHeHre MEXaHMYECKOM SHEPTHH MPU CBOOOIHOM TaJCHUH.

16.  CoxpaHeHME MEXaHUUYECKOM SHEPruu MpU JABHKEHUU TeJla M0 JeHCTBUEM NIPYKUHBI.

Jlabopamopnwvie padbomovt u onvimol

1. Koncmpyuposanue mpakma ons paseona u 0anvHeliue20 pasHOMEPHO20 OBUNCEHUS
WapuKa Uiy menexncKu.

2. Omnpenenenue cpeaHell CKOPOCTH CKOJBKEHHS OpyCKa WM JIBUKCHHUS IIApUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHne yCKOpPEHMsI Tejla IPU PaBHOYCKOPEHHOM JABM)KEHHUH IO HAKJIOHHOM
IJIOCKOCTH.

4. HccnenoBanue 3aBUCIMOCTH ITyTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBU)KEHUU 0e3

HAYaJIbHOM CKOPOCTH.

5. [Ilposepra eunome3swl: eciu npu pagHoOyCKOPEHHOM 0BUICEHUU De3 HAYAIbHOU CKOPOCMU
nymu OMHOCAMC KAK psi0 HEeYEMHbLIX Yucel, mo COOMEEMCMmEYIouUe NPOMENCYMKU 6PeMeHU
OOUHAKOBYL.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMajbHOTO
JABJICHMSL.

7. Onpenenenne k03 GuLneHTa TpeHUs! CKOIbKEHHSL.

8. Onpenenenne KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBIDKEHUM Teja 110
TOPU30HTAIBHON IIOBEPXHOCTH.

10.  Ompenenenue pabOThl CUIbl YNPYTrOCTH HPU MOABEME TIPy3a C UCHOJIb30BaAaHUEM
HEMNOJIBUYKHOTO U MOABUKHOTO OJIOKOB.

11.  HM3ydeHue 3aKOHA COXPAHEHHUs SHEPTUH.

Pa3zgen 9. Mexannueckue K0JIe0aHUA U BOJHBI
KonebartenbHoe amxeHne. OCHOBHBbIE XapaKTEPUCTUKU KoJeOaHWN: IMEpHOJ, 4YacToTa,
amMIuiutyaa. Mamemamuueckuti 1 npyscuHHwlli  masmHuku. Ilpespawenue duepeuu npu
KOeOamenbHOM O8UIHCEHUU.
3aryxatomue Konebanus. BeinyxaenHble konebanus. Pezonanc.
Mexannueckue BoIHbI. CBOWCTBAa MEXaHUUECKUX BOJH. [IpodonbHble u nonepeunbvie 8OJHblL.
Jnuna eonnvl u cxopocmv eé pacnpocmpanenusi. Mexanuueckue 6onHbL 8 mMEEpOOM meie,
ceticmuyeckue 801wl (MC).
3ByK. I pomrocms 38yka u esicoma mona. Ompasicenue 38yka. Hngpassyk u yiempaszeyx.
Hemoncmpayuu
Habmtonenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSKECTH U CHJIBI YIPYTOCTH.
Habmtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HabntoneHune BBIHYKACHHBIX KoJeOaHUI U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U TONEPEYHBIX BOJH.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKYyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol

R

1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenue 4acTOTHI ¥ IeproJia KoJIeOaHUH PY>KUHHOTO MAATHUKA (2/1eKMPOHHASA
demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH NEepHOAa KojeOaHUH MOABEIIEHHOTO K HUTH Tpy3a OT
JUITUHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHUH MPYKUHHOTO MasTHUKA OT MacChl

rpy3a (31eKmpoHHaA 0eMOHCMPAYUL).



5. [IpoBepka HE3aBUCHMOCTH TIepHOJa KoJieOaHUN Tpy3a, MOJABEHICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OnepIThl, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh IMEpHOfa KoJeOaHWH MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. N3mepenne yckopeHust CBOOOHOTO MaJICHUS (971eKMPOHHAA 0eMOHCMPAYUL).

Paznen 10. JjieKTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMATrHUTHbIE BOJIHbBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBL. C801icmea 21eKmpoMAacHUMHBIX 60.IH.
LIkana snexmpomazHumuulx 80jH. Hcnonv3oeanue 31eKmpoMacHUMHbBIX OIH OJisi COMOBOLL CEA3U.

DnexkTpoMarHuTHas pupoja csera. CKkopocTh cBeTa. BoaHOBbBIE CBOMCTBA CBETA.

Hemoncmpayuu

l. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosnHoBEIE cBOlICTBA CBETA.

Jlabopamopnuvie pabomot u onvimor?

1. N3yyenne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pa3znea 11. CBeToBbIe IBJICHUS

JlyueBas mopenb cBeta. Mctounuku cBera. llpamonunelinoe pacnpocmpanenue ceemd.
3ammenusa Connya u Jlynor. Otpaxkenue cBeta. [Lnockoe 3epkano. 3akon ompaxcenusi ceema.

[Tpenomiienue cBera. 3aKOH NpeIOMIIEHUS cBeTa. [lonHoe enympennee ompasjicenue ceema.
Hcnonvzosanue nonno2o 6HympeHHe20 Ompaxcenusi 8 ONMu4ecKux c8emogooax.

Jlunza. Xon nyuedt B numH3e. Onmuueckas cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). I'nas kax onmuueckas cucmema. bauzopykocms u 0anvHo30procmy.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimvl Hvromona. Crnodwcenue cnekmpanbHulx
y6emoa.

Hemoncmpayuu

1. [IpsimonuHEitHOE pacpocTpaHeHHE CBETA.

2. OTtpaxxeHue cBera.

3. [Tonydenue n300pakeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

4. [Ipenomiienue cBera.

5. OnTryeckuii CBETOBO/I.

6. Xon nydeil B cobuparouieil 1uH3e.

7. Xoz Jy4el B pacCenBaroLeH JIMH3E.

8. [Tonyuenue n300pakeHMit ¢ TOMOIIIBIO JIMH3.

0. [TpunHmn neiicTBus goroanmapaTa, MUKPOCKOTA U TEJIECKOTA.

10.  Mogpens rnasa.

11.  PasnosxeHue 6emoro cBeTa B CIIEKTP.

12.  Tlomydenue Genoro cBeTa MpU CIO0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol

1. HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT YTJIa TaICHHS.

2. N3ydenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCUMOCTH yTIIa TPEJIOMIICHHS CBETOBOTO JIy4a OT YIJIa ITaJIeHHs Ha
TpaHUIE «BO3IyX—CTEKIION.

4, [Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.

5. Omnpenenenrue (HOKYCHOTO PACCTOSHUS U ONTHUYECKOW CHIIBI COOMpAroIIel JTHH3BI
(271eKmponHHan 0emoncmpayus).

6. OMnBITHI IO PA3NI0KEHUIO OEIIOTO CBETA B CIIEKTP (21€KMPOHHAA OEMOHCMPAYUL).

7. OnBITHl IO BOCHPHUSATHIO IBETA MPEJAMETOB NPH HX HAOIIOJICHUH dYepe3 IIBETOBBIC
(bUIBTPBHIL.

Pa3gen 12. KBanToBEbI€C SIBJICHUSA



Onvimul Pezepghopoa n mitanetapHas mMojieinb aroma. Moaens atoma bopa. Hcnyckanue u
noznowjenue ceema amomom. Keanmut.

PannoaktuBHOCTh. Anvga-, Oema- u camma-uznyyenus. CTpOEHHE aTOMHOIO sipa.
Hyknonnas moodenv amomnozo saopa. Hzomonwl. Paouoaxmusenvle npespawjenus. Ilepuoo
noypacnada amomHwix soep.

SnepHble peakuy. 3aKOHBI COXPAaHEHUS 3aps0BOTO M MacCOBOTO uucel. Peakyuu cunmesa
u oenerus sioep. Ucmounuxu suepeuu Connya u 36¢30 (MC).

Snepuas snepretuka. Jeticmsus paduoakmusHulx usiydenuil Ha sxcugvle opearusmol (MC).

Hemoncmpayuu

1. CrieKTphl U3JTy4€HUs U MOTJIOIIEHUS.

2. CrekTpbl pa3JIMuHbIX Ta30B.

3. CuexTp Bomopo/a.

4. Hab6mronenue tpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOIUX U3TYUCHUH.

6. Peructpanus u3inydeHus NpupOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomsl u onvimol

1. Habnioodenue cniowHvlx u 1uHeluamslx cnekmpos u3iyyeHus.

2. HccnenoBanue TPEeKOB: U3MEPEHHME SHEPTUU YAaCTHUIBl [0 TOPMO3HOMY IyTH (110
dhoTtorpadusam) (2J1eKmpoHHAA OEMOHCMPAUUL).

3. N3mepenne pagnoakTUBHOTO POHA (I1EKMPOHHAA 0EMOHCMPALUL).

IToBTOpHTENBLHO-0000IIAKOIINI MOLY.Ib

[ToBTOpUTENBEHO-00001IAIOLINI MOy b MPEAHA3HAYEH JJIsl CUCTEMaTU3alUul U 0000IIeHUs
IIPEIMETHOIO COJIEP’KAaHUS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOrO MPU M3YyUYEHUHU BCErO Kypca
(bu3uKH.

[Tpu M3y4eHUH TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI AESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUMBAETCS JOCTHIKEHUE MPEAMETHBIX U METalpeAMETHBIX TIAHUPYEMbIX
pe3ynbTatoB o0yueHus, GOpMHUPYETCS €CTECTBEHHO-Hay4yHasi TPaMOTHOCTb: OCBOCHHE HAYyYHBIX
METOZIOB HCCIENOBaHMUs SIBICHUH NPUPOABI U TEXHUKH, OBJAJCHHE YMEHHSIMHU OOBICHSATH
¢bu3nueckue SBIEHUS, IPUMEHSS MOJIyYeHHbIE 3HAHUsI, pelIaTh 3a/1a4k, B TOM YHCJIe KaYeCTBEHHbIE
U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATBHO AEATENBHOCTHBIN XapaKTep JAHHOTO PA3eIa peaanu3yercs 3a CYET TOro, 4TO
ydalrecs BBIIOJIHSAIOT 33JaHus, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IOJyUYEHHBIX 3HAaHUI pacro3HaBaTh U HAYYHO OOBSACHATH PU3NUYECKUE SIBICHUS
B OKpYXKaroIllel MPUPOJE U MOBCEAHEBHON KU3HU;

" JCIIOJIB30BATH O] PyKOBOJCTBOM I€Aarora Hay4Hble METO/bl UCCIEOBAHUS (PU3NUECKUX
SBJICHUH, B TOM YHUCJIE AJI1 IPOBEPKU THIIOTE3 U MOJIyYEHHS TEOPETUUECKUX BBIBOJOB;

" OOBACHATH C ONOPOM Ha AMJAKTUYECKUN Marepuall mociie OOCYXJIEHHS C IeJarorom
HayuyHble OCHOBbI HanOojee BaXHBIX JIOCTHKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MIPAKTUYECKOTO MCIOIB30BaHMS PAa3IMUYHbIX HICTOUHUKOB SHEPTUU HA OCHOBE 3aKOHA IIPEBPAICHUS U
COXPaHEHUs BCEX U3BECTHBIX BUJIOB DHEPIHH.

Kaxgas w©3 TeM [JaHHOrO pasjena BKIIOYAET JKCHEPUMEHTalIbHOE HCCIe0BaHNe
o0o0Imaroniero xapakrepa Ha yCMOTpEHME Iefarora W IpH ero momoinu. Paszmen 3aBepiiaercs
MPOBEACHUEM JTMATHOCTUIECKOMN M OIIEHOYHOM pabOTHI 32 KYpC OCHOBHOM IITKOJTHI.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O IIPEJMETA «®U3MKA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA30OBAHUA



B mnenom pesynbTaThl ocBoeHHs oOydarommmucs ¢ 3[1P yueOHOro mpemmera «®Dusmkay
JOJDKHBI COBINAAaTh C pesynpTaramMu dDenepanbHoil paboueil mporpamMmbl OCHOBHOTO OOIIETO
oOpa3oBaHus.

Haunbonee 3HaUMMbIMU SIBIISIFOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

B pesynprare wusyuyeHus QU3MKM Ha YpPOBHE OCHOBHOrO oO0wero oOpa3oBaHus Yy
obyuatomierocs ¢ 3I1P Oyayt chopmupoBaHbl ClIeIyIOIINE THYHOCTHBIC PE3YJIbTATHI B YACTH:

1) NaTpOTHYECKOro BOCIIUTAHUS:

NPOSIBIICHUE WHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (pM3NYEeCKOi
HayKH;

[IEHHOCTHOE OTHOIIEHHUE K JJOCTHXKEHUSIM POCCUICKIX YUEHBIX-(PU3UKOB,;

2) Tpa’KAAHCKOTO U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)XJICHHH OOIIECTBEHHO-3HAUYUMBIX M ATHYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM JTOCTHKEHUN (PU3UKY;

OCO3HAaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JESATENILHOCTH YUEHOT0;

3) 3cTeTUYECKOTI0 BOCIIUTAHUS:

BOCIIPUATHE ICTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ rapMOHHUYHOIO IMOCTPOCHMS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O MO3HAHUSA:

OCO3HaHME LEHHOCTH (PU3MUECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa IO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHUIIEH COCTABIIIIOLIEH KYJIbTYpHI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEpEca K UCCIIE0BATENLCKOM eI TeIbHOCTH;

5) dopMupoBaHUs KyJIbTYPbl 310POBbS U SIMOLMOHAIBHOIO OJIarONoIyYHst:

OCO3HaHME LIEHHOCTH 06e30IacHOro 00pasa JKU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BaXHOCTU IpaBuJl 0€30IaCHOrO IOBEJEHHUS Ha TPAHCHIOPTE, Ha JOPOrax, C 3JIEKTPUYECKHUM U
TEIUIOBBIM 00OPYZIOBaHUEM B JIOMAIIIHUX YCIOBUSAX;

c(OpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHNE CBOETO MPaBa Ha OMMUOKY M TAKOTO XKe
IIpaBa y Apyroro 4ejaoBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

7) akTUBHOE Y4acTHE B pEIIeHNH MPAaKTUYECKUX 3ajau (B paMKaxX ceMbU, 00pa30BaTeIbHOM
OpraHM3allM, HAaCeJIeHHOI0 IIyHKTa, PpOJHOTO Kpas) TEXHOJOTUYECKOM M  COLMAIbHON
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3MUECKUX 3HAHUH;

MHTEpPEC K MPAKTHUYECKOMY U3YUEHHIO MPOoQecCcHil, CBI3aHHBIX C (PU3HKOIL;

8) 9KOJIOTMYECKOTr0 BOCITUTAHUS:

OpUEHTAalMsl Ha MpUMEHeHHe (U3MUECKUX 3HaHMM i1 peuleHus 3ajad B o0yactu
OKpYXKaloIlled Cpenbl, IUIAHWPOBAHMS TOCTYNKOB M OLIEHKM HMX BO3MOXHBIX IOCIEACTBUM IS
OKpY>Karollen Cpeibl;

0CO3HaHME TTT00ATBHOTO XapaKTepa 3KOJIOIHYECKUX Mpo0ieM U MMy Tel ux pelieHus;

9) amantanuy K M3MEHSIOIUMCS YCIOBHUSIM COLUAIBHON U PUPOIHON CPEJIbI:

NOTpeOHOCTh BO B3aUMOJICHCTBUY ITPH BBINOJIHEHUH UCCIIEI0BaHUN U MTPOEKTOB (PU3NYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 IPAKTUUECKYIO JESATEIBHOCTD;

noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIlie JOPMYIUPOBATH UJIEU, TOHSITHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUIX;

oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUMH;

CTpEeMJICHHE aHAJTU3UPOBATh U BBISBISATH B3aMMOCBS3H MPUPOIbI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKa CBOMX JEHCTBMIM € Y4E€TOM BIUSHHUS Ha OKpPYXKAIOIIyI0 Cpeay, BO3MOXKHBIX
r7100ABbHBIX MOCIIEACTBUH.



METAINIPEJMETHBIE PE3YJIBTATBI

Osnadenue yHugepcaibHbIMu Y4eOHbIMU NOZHABAMENbHBIMU 0CUICHBUAMU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBCHHBIC MPU3HAKN OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIIECTBEHHbIN IMPHU3HAK KiIacCU(PHUKAIMU, OCHOBaHUS ISl 0000ILeHus U
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHM W NPOTHBOpPEUMs] B paccMaTpuBaeMbIX (akTaxX, AAHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBS3M IMPU U3YYeHUU (UBNYECKUX SBICHUN U
MIPOILIECCOB, MPOBOIUTH BBIBOJIBI C UCTIOIB30BAHUEM JIETYKTUBHBIX i HHTYKTUBHBIX YMO3aKITIOUCHHIH,
BBIBUTATh THIIOTE3bI O B3aHMOCBS3SIX (DU3MUECKUX BEIMYUH, TPU HEOOXOJUMOCTH TOJ
PYKOBOJCTBOM YUUTEJNS;

BBIOMpPATh CIOCOO pemeHust y4eOHOH Qu3nueckol 3ajadd (CpaBHEHHUE HECKOJIBKHUX
BapHAHTOB pEIlEHHUs, BbIOOp Hambojee MOAXOMAAIIETO C YYETOM CaMOCTOSITENIbHO BBIJEIECHHBIX
KPUTEPHUEB) NIO]] PyKOBOJACTBOM yUUTEIIS.

2) 6a30BbBIE UCCIIEIOBATENLCKUE JCHCTBHS:

HCTIOJIB30BaTh BOIIPOCHI KAaK MCCIIEAOBATEIBCKUI HHCTPYMEHT TIO3HAHMS,

OPOBOAWTH TIO TUIAHY OIbBIT, HECIOXKHBIA (PUIUUECKHI HKCIEPUMEHT, HeOOIbIIoe
ucclieIoBaHue (PU3MYECKOTO SBICHUS, IPH HEOOXOAUMOCTH TI0J] PYKOBOJICTBOM yUHUTEIIS;

dbopMynpoBaTh 000OIIEHHS U BBIBOIBI 1O PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHHUSI, OTIBITA,
WCCIICIOBAHMSI C OMTOPOH Ha TIaH/aJTOPUTM.

3) pabota ¢ uHpopMaIUeii:

MPUMCHSTh Pa3jMYHbIC METOJbI, WHCTPYMEHTBHI M 3alpoCchl TpPHU TOWCKE H O0TOOpe
uHpOpMallUM WIM JaHHBIX C Y4€TOM TMpEeAJoKEHHOW ydeOHOoU (u3nueckod 3amaud, Mpu
HEOO0XOIMMOCTH IO/ PYKOBOJCTBOM YUHTEIIS;

AQHAIM3UPOBATh, CHUCTEMATU3HPOBaTh HWHGOPMAIMIO PaA3NUYHBIX BUAOB H  GopM
MIPECTABIICHHUS;

CaMOCTOSITENIbHO BBHIOMpATh ONTHUMANbHYI0 (QOpMY TMpeACTaBleHUs HHPOpMAIUH U
WLTIOCTPUPOBATH PelIaeMble 3a7aud HECIOKHBIMHA CXEMaMH, TUarpaMMaMu, HHOU TpaduKoi U ux
KOMOMHAIUSIMH, TIOJT PYKOBOJICTBOM YUUTEIIS.

Osnadenue yHusepcanbHoIMu YUeOHbIMU KOMMYHUKAMUBCHBIMU OCUICMEUAMU:

1) oOuienue:

B X0J/i¢ OOCYXXJIeHHUsI Y4eOHOTO MaTepHalia, pe3yabTaToB JJA0OPATOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMOil TeMbl M BBICKAa3bIBaTh HJEH, HAllCJICHHBIC Ha
pelIeHre 3a1auy 1 NoJiiepKaHKe 01arokenareaIbHOCTH OOLEHUS;

COTIOCTABJISITh CBOU CYXACHUS C CYKACHUSIMH JAPYTUX YYACTHUKOB JHANIOTa, 0OHAPYKUBATh
pa3IM4Mre U CXOJICTBO MO3UIIMIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEICTABIATH PE3YJIbTaThl BHITOJHEHHOTO (PH3MYECKOTO OIBITa (IKCIIEPUMEHTA,
UCCIIETOBAHMUSI, IPOEKTA).

2) COBMECTHAsI IeATEIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIMBUAYATbHONH pabOTHI MpHU
pelIeHnr KOHKPETHON (GU3NYecKoil mpoOIembl;

MPUHUMATS 1€ COBMECTHOM IeITeIbHOCTH, OPTaHU30BBIBATH IEHCTBUS MO €€ TOCTHIKEHUIO:
pacmpenensaTh poiiu, 00CYKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS
HECKOJIbKUX YEJIOBEK;

BBIMIOJIHATh CBOIO YacTh paOOTHI, TOCTUTAs KayeCTBEHHOTO pe3ysibTaTa IO CBOEMY
HAMPABICHUIO U KOOPAUHUPYSI CBOU JCUCTBUS C APYTUMHU YIICHAMH KOMAaH/IbI;

OIICHUBATh KA4YeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Osnadenue yHu8epCcanbHbIMU YUeOHBIMU PECYTAMUCHBIMU OCUCIMBUAMU:

1) camoopranuzanus:



BBISIBJIATH NMPOOJEMBbl B KU3HEHHBIX M Y4EOHBIX CUTyalUsiX, TPeOYIOUIMX Ui pelleHus
¢bu3nUYecKux 3HAHUH;

OPUEHTUPOBATHCS B PA3IMUHBIX NOAX0aX MPUHATUS pelIeHUH (MHAUBUIyalIbHOE, TPUHSATHE
pellieHns B IpynIe, NIPUHIATHE PELLICHUI TPYyNIoN);

COCTaBJISITh AJITOPUTM pelleHus (U3MUECKON 3aJauu WM IUIaHa UCCIEAOBAHUS C YUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, 10/1 PYKOBOJCTBOM YUHTEJIS.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY CUTYallUd M IpejylaraTh IjaH €€ M3MEHEHMs, IpU HEOOXOAMMOCTH 0]
PYKOBOACTBOM YUYHUTEIS;

OOBSACHATh NPUYMHBI JOCTUKEHMS (HEIOCTHIKEHHUSI) PE3yJIbTaTOB JESATENbHOCTH, /1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUSM.

3) SMOIIMOHAJIbHBIA WHTEJUICKT:

CTaBHUTH ce0sl HA MECTO JIPYTOro YelIoBeKa B XOJ€ CIIOPa UM AUCKYCCUU HA HAYYHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIpyTOro.

4) npuHATHE Ce0S U IPYTHUX:

MpU3HaBaTh CBOE MPABO Ha OIMIMUOKY MPH pelIeHUH (PU3NYECKUX 33/1a4 WIH B YTBEPKACHUSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO JIPYroro.

HNPEAMETHBIE PE3YJBTATDI

TpeGoBanusi K MpeIMeTHLIM pe3yJIbTATAM OCBOEHHsI YueOHOro mpeamera «Duznkay,
pacnpe/ejieHHbIE M0 T01aM 00y4YeHHs

PesynbTaThl 10 TOgAaM (GOPMYIUPYIOTCS MO MPUHITUIY JOOABICHHUS HOBBIX PE3YyJIbTaTOB OT
rojfa K rogay (pe3ysbTaThl OYEPEIHOTO roJia M0 YMOJIYaHUIO BKIIOYAKOT PE3yJIbTAaThl MPEIbIITYIIX
JIET).

7 KJIACC
[TpenmerHble pe3ynabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTBH Yy
o0yJaromuxcs yMEeHUI:

— OpHUEHTHPOBATHCS B TOHATUSAX M ONEPUPOBATh UMH Ha 0a30BOM YpOBHE: (PU3HUECKHUE U
XMUMUYECKHE SIBJIICHUsS; HAOMIOJCHUE, OHKCIEPUMEHT, MOJIeNlb, THUIOTe3a; EeAUHUIBI
(u3NYECKUX BEIMYNH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS BeIllecTBa (TBEPIOE, JKUIKOE,
razoo0pasHoe); MEXAHUYECKOE JBUKCHHE (paBHOMEpHOE, HEPAaBHOMEPHOE,
NpsIMOJIMHEIHOE), TpaekTopus, paBHOACHCTByromas cuwi, Jedopmanus (ympyras,
IUTACTHUYECKasi), HEBECOMOCTb, COOOLIAIOIIMECS COCYIbl, C ONOPOM Ha TUAAKTUYECKUN
MaTepuan

— pasnuyarh sBiaeHUS (IudQys3us; TEnIoBoe ABMKEHWE YACTUIl BEIECTBA, PAaBHOMEPHOE
JBUKCHNME, HEPAaBHOMEPHOE [BIDKEHHE, WHEpPLUSA; B3aUMOJICKHCTBUE TEN;, pasHosecue
MeEPObIX menl C 3aKPeniéHHOU OCblo 8pauyeHus; Tiepeada JaBlIeHUsl TBEPABIMHU TellaMH,
KHUJIKOCTSAMH M Ta3aMu; arMoc(epHOe JaBlieHHe, IUIaBaHUE Tell; IpEeBpaIlCHUs
MEXaHUYECKON SHEpruM) MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3HUECKOe SBJICHUE, I10CIIE MPEABAPUTEIBHOIO 00CYKICHUS C
MeJarorom;

— pacro3HaBaTh MPOSIBICHHE U3YUECHHBIX (PU3NYECKUX SBJIEHUH B OKPY’KAIOLIEM MHUpPE, B TOM
yucie pU3ndecKre IBICHHUS B IPUPOJIE: MPUMEPHI IBHKEHUS C PAa3IMYHBIMU CKOPOCTSMH B
KUBOM M HEXHUBOM MpHUPOJE; NEHCTBUE CHUIIBI TPEHHsS B MPUPOJE M TEXHUKE; BIHMSHHE
aTMOC(epHOro JIaBJIeHUs Ha )KUBOI OpraHu3M; MJIaBaHUe PbI0; pplyaru B Telie YeloBeKa; mpu
9TOM TME€PEeBOJUTh NPAKTHUECKYIO0 3ajady B Yy4eOHYI0, BBIJICNIATH CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKN (PU3UYECKUX SABJICHHI C TTOMOUIBIO M€arora;

— ONHCHIBaTh HM3Y4YCHHbIE CBOMCTBAa Tel M (U3MYECKUE SBICHMS, HUCHOIB3Ys (U3NUECKUE
BEJIMYUHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMSI, IyTh, CKOPOCTb, CPEIIHSS CKOPOCTh,
CWJIa yIpPYrOCTH, CHJIa TSDKECTH, BEC Teja, CWiIa TPEHMs, lAaBieHue (TBEpAOro Tena,



KHUJKOCTH, ra3a), BBITAJKUBAIONIAs CUJa, MeXaHW4eckas paboTa, MOLIHOCTb, MJIEYO CHUJIbI,
MOMEHT CHJIBI, KOA()(PHUIMEHT TOJe3HOr0 MeHCTBUS MEXaHU3MOB, KUHETHYECKas |
MOTEHILIMAJIbHAs JHEPrusi) C OMOpPOHM HAa CXEMy; MpPH OMHUCAHUU PACKPHIBATh (PU3NUYECKUIl
CMBICIT HWCHOJb3YyEMBIX BEIMYMH, UX OO0O3HAUCHHUS M EJUHULBI (PU3MYECKHX BEIUYHH,
HAxoo0ums opmynivl, C8:3bl8a0WUe OAHHYIO (YUULECKYIO BEUYUH)Y C OPYSUMU BETUNUHAMU,
cmpoums  2paguKku  U3yYeHHvIX 3aeucumocmeri Quzuyeckux eeauyuH C OIOpPOM Ha
TUAAKTHYECKUI MaTepua;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UYECKHE SBJICHHS W IMPOLIECCHI, UCIONb3Ys MpaBHiia
CIIOKEHUs Cui (BIOJNb OXHOM mMpsMon), saxon Iyka, szaxon Ilackans, 3axon Apxumeoa,
npasuno pasrosecus pviuaza (610Ka), «3010moe npasunoy» Mexamuku, 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPTUH; IIPHU 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3ANUCHIBAMb
€20 mamemamuieckoe 8blpadceHue nood pPyKosoOCmEoM neoazoea ¢ 00cyxicoenuem niana
pabomul;

OOBSACHATH (PU3UUECKHE SBICHUS, MPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallull IpPaKkTUKO-OPUEHTUPOBAHHOIO XapaKTepa: IpH IOMOIIM IeJarora BBISBISTH
MIPUYMUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX [IaroB ¢ OMOPOi
Ha |—2 W3Y4YCHHBIX CBOWCTBa (PHU3MYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

peliaTh TUIOBbIE pacyETHBIE 3a/1a4k B 17eiicTBHE C OMOPON Ha alrOpPUTM, NMPEABAPUTEITHHO
pa3o0paHHBI COBMECTHO C MENAaroroM, MCHONb3ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOLIHE
(u3nyecKre BETUYUHBI: HA OCHOBE aHAIM3a yCIOBUS 33aJ]auM 3aIIUCBhIBaTh KPAaTKOE yCIOBUE,
MOJICTABIATh (U3MYSCKHUE BEIWMYMHBI B (OPMYJIBI U TIPOBOJHUTH PACUEThI, HAXOIUTh
CIpaBOYHbIC JIaHHBIE, HEOOXOAMMBIC NJSl pEelIeHHs 3a/ady, OICHUBATh PEATUCTHUYHOCTD
MOJIy9eHHOU (PU3NIECKON BEITHMYNHBI,

pacro3HaBath MpPOOJIEMbI, KOTOPbIE MOXKHO DPEUIMTH MPH HMOMOIIN (DPU3UYECKHX METOOB
MocCJie MPEABAPUTENBHOTO 00CYXKACHUS C TIEAaroroM; Mpu MOMOIIM Tearora B OMUCaHUU
HCCIIEIOBaHMs BBIJCIATH IIPOBEPSEMOE MPENIOJIOKEHHE (TUIIOTE3y), C ONOpod Ha
OUAaKTHUECKUW MaTepuan pas3iudaTh W HUHTEPIPETUPOBATh IONYYECHHBIN pe3ynbTar,
HAXOJUTh TMociie 00CYKACHUS C TIEJaroroM OMIMOKH B XOJI€ OIBITA, JIENaTh BBIBOJBI 110 €T0
pe3yabTaTam;

yMETh HaxOJUTh C HUCIOJb30BaHUEM HHU(PPOBBIX 00pPa30BATEIBHBIX PECYPCOB OMBITHI IO
HaONOIeHNI0 (U3MYECKUX SBJICHUM WM (U3NYECKUX CBOMCTB Ten: (HOpMyJIHpOBaTh
IIpoBepsAEeMbIE MPEANOTI0KEHNS, COOUPATh YCTAaHOBKY U3 MPEJI0KEHHOTO 000py10BaHUS C
OTIOPOM Ha CXeMy, 3alMChIBaTh XOJ ONbITa U (OPMYJIUPOBATH BHIBOJBI MO PyKOBOJICTBOM
neJarora;

BBHITIONHATH TPSMbIE W3MEPEHHS] PAcCTOSHUSA, BPEMEHH, MacChl Tena, o0béMa, CUIIBI H
TEMIIEpPATypbl C HCIOJIb30BAHMEM AaHAJOrOBBIX M IU(POBBIX NPUOOPOB C OMOPOH Ha
AJITOPUTM; 3aMHUCHIBATh TOKa3aHUs MPUOOPOB ¢ yUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH
U3MEPECHU;

MPOBOAUTH COBMECTHO C IIE€IaroroM MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (hn3nueckoit
BEJIMYMHBI OT JPYroil C MCMOJB30BAHUEM TMPSIMBIX U3MEPEHHH (3aBUCUMOCTU IYTH
PaBHOMEPHO JABMXKYIIETOCS Tela OT BPEMEHU ABMXKCHUS TEIIA; CUIbl MPEHUSI CKOTbICEHUS O
geca mena, kavecmea oopabomKu noGepxHocmell mei U He3A8UCUMOCMU CUTIbL MPEHUsL Om
naowaou  COnpuKOCHOBEHUs. Mel; CUlbl  YNPYy20Cmu  Om  YOJIUHEHUS.  NPYHCUHbL,
8LIMANKUBAIOWEL CUNBL OM 00LEMA NOSPYHCEHHOU Yacmy meaa U Om NIOMHOCMU HCUOKOCMU,
eé He3asucumocmu Om WJIOMHOCMU mend, Om 2IYOUHbl, HA KOMOPYIO NOSPYHCEHO meo;
VCIL08UTL NIABAHUS MeJl, VCI08ULl PABHO8ECUs pbluazd U 0610K08); TIO]l PYKOBOJICTBOM IeAarora
y4acTBOBAaTh B IUIAHUPOBAHUU Y4eOHOTO UCCIIEJIOBaHUSI, COOMPATh YCTAHOBKY U BBIIIOJIHATH
U3MEpeHUs, Ccleays TMpPeAIOKeHHOMY IUIaHy, (DUKCUPOBATh pe3yibTaThl MMOJTYYSHHON
3aBHUCHUMOCTH (PU3MYECKUX BEJIUYMH B BHJIE NPEIOKEHHBIX TaOnuil U rpaduKoB, AenaTh
BBIBOJIBI 110 PE3YyJIbTATAM UCCIIEIOBAHUS;



MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEIIMUYMH (IIJIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPIOIrO Teja; CUIa TPEHUs CKOJBXEHMS; JaBICHHUE BO3/yXa; BBITAJKHUBAIOIIAs CHIIA,
JeCcTByIOMIasl Ha TOrPYKEHHOE B KHJIKOCTh TeNl0; KO3(PQUIMEHT IOJIE3HOrO JeHCTBUS
IIPOCTBIX MEXAHU3MOB), CIEAYs NPEIJI0KEHHON NHCTPYKLIMU; IIPU BBIIIOJIHEHUU U3MEPEHUN
MO/l PYKOBOJACTBOM TIleiarora cooupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISTH
3HAYCHUE NCKOMOM BEIUYMHEL,

co0roIaTh MpaBMiIa TEXHUKK 0€30MacHOCTH Mpu padoTte ¢ 1abopaTopHBIM 000pyI0BaHUEM
OCJIe PEIBAPUTEIHLHOTO 00CYKICHUS C TIe1aroroM;

COIIOCTABJIATH IPUHLIUIIBI ACHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOILIAIOIIMECs COCY/Abl, OapoMeTp, pbluar, MOABMKHBIA W HENOJBH)KHBINA
0JI0K, HAKJIOHHAS TIOCKOCTD € OTOPOM Ha TUIAKTHYECKUI MaTepHal;

XapaKTepu30BaTh MPHUHIMIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB
nocJe MpeABapUTEIHLHOTO 00CYKIACHHUS C IIEaroroM ¢ ONOPOX Ha UX ONMUCAHUSA (B TOM YHCIIE:
MOALIUITHUKY, YCTPOMCTBO BOAOIPOBOAA, THAPABINUYECKHI IIpecc, MAaHOMETpP, BBICOTOMED,
MOPITHEBOM HACOC, apeoOMETP), UCIOIb3Ysl 3HAHHUS O CBOWCTBAaX (M3MUYECKUX SIBICHUH U
HeoOxoauMbIe (PU3HUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI / HAXOIUTH HHPOPMAIHIO O IPUMEpaxX MPAKTUUYECKOTO UCTIOIb30BaHUS
¢u3NYeCKUX 3HAHWK B TIOBCEIHEBHOW JKM3HU s oOecredeHus Oe30MacHOCTH TpU
oOpaiieHuu ¢ mnpudbopaMu W TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHMsS 3/I0POBbS H
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPY KaIOIIEH Cpeae;

OCYIIECTBIISITH C TIOMOIIBIO TIearora 0TOOp MCTOYHWMKOB MH(popManuu B cetu MHTEpHET
B COOTBETCTBUU C 33JJaHHBIM IMIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUH U My TEM
CPaBHEHHS pa3JIMYHbIX HCTOYHUKOB BBLICHATH HHQPOpPMALMIO, KOTOpas SBJISETCS
MIPOTUBOPEYUBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

WCIOJIb30BaTh NPU BBHIMOJIHEHUHM Y4YeOHBIX 3a/laHuil HAy4YHO-MOMYJISIPHYIO JIUTEPATypy
(GU3NIECKOTO CONepKaHMs, CIpPAaBOYHBIE MaTepUaibl, pecypchl ceth MHTepHeT; BianeTh
npuéMaMH KOHCIIEKTHUPOBAHHS TEKCTa, nMpeoOpa3zoBaHus WHGOPMAIUU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaTh TI0J] PYKOBOJCTBOM Ieiarora C OOCYXJAEHHWEM IulaHa paloThl KpaTKue
MMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIuu GU3MIECKOro
CoJIepKaHus, B TOM 4Hcie MyOJINYHO JienaTh KpaTKue COOOIIEHUs O pe3ybTaTax MpOeKTOB
WK y4eOHBIX MCCIIEI0BAaHUMN; IPU ATOM I'PAaMOTHO HCIIOJIb30BATh U3YUYECHHBIN MOHATHUIHBIN
anmapar Kypca QU3UKH, CONPOBOXK/JIATh BHICTYIUIEHUE ITPE3CHTAINEH;

IIPU BBINOJTHEHUN Y4YEeOHBIX NPOEKTOB M HCCIEIOBaHMN IMOJ PYKOBOJCTBOM Ile/arora
pacnpenenatb 00s3aHHOCTH B TPYIIE€ B COOTBETCTBUU C OCTABICHHBIMU 3a/1a4aMHU, CIEIUTh
3a BBIOJHEHHWEM IUIaHA [JEeHCTBUN, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIAJ B
JeSITEIbHOCTh TPYIIIbI; BBICTpauBaThb KOMMYHUKATHBHOE B3aMMOJEHCTBHE, YUHUTHIBAs
MHEHHUE OKPYKAIOILHUX.

8 KJIACC

HpeI[MeTHBIe pPE3yJIbTaThl Ha 0a3oBOM YPOBHC OOJDKHBI OTpaXaTb C(I)OpMPIpOBaHHOCTL y

oOyyaroluxcst yMEHH:

OpPUEHTHPOBATHCS B MOHATUSAX M ONEPUPOBATh UMU Ha 0a30BOM YPOBHE: Macca M pa3Mephl
MOJIEKYJI, TEIJIOBOE JBHKEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHs BEIECTBa,
KpUCTAJUIMYECKUE M aMOp(HbIE Tella, HACBIIIEHHBIH M HEHACBHIIICHHbIM Hap, BIaXKHOCTh
BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JIBUTaTelb; 3JIEMEHTAPHBII
JJIEKTPUYECKUN 3apsifl, DIEKTPUYECKOE I10JI€, NMPOBOAHUKUA U JUDIIEKTPUKH, MOCTOSHHBIN
JIEKTPUYECKUI TOK, MArHUTHOE IT0JIE;

pasnuyuath SIBICHUSA TOCJIE NPEABAPUTENBLHOTO OOCYKIEHUS C TIeNaroroM (TerioBoe
paciuipeHue/cxxarTue, Tersomnepeaaya, TeIUIOBOe paBHOBECHE, CMauMBaHUE, KalWUISPHbIE
SIBJIGHUS, UCTIapeHNe, KOHIEH AU, [IJIaBJIeHNe, KpUcTaiin3anus (OTBEpIeBaHNE), KUTIEHHE,



Terulonepenaya  (TEMJIONPOBOAHOCTh, KOHBEKIMSA, W3Iy4dEHHUE); dJEKTpu3auus Ted,
B3aUMOJCUCTBUE 3apsf0B, IEHCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJCICTBUE MAarHUTOB, JEWCTBAE MAarHUTHOIO IIOJII HAa IPOBOAHMK C TOKOM,
AJIEKTPOMAarHUTHAs! MUHYKIHS) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh C IIOMOUIbIO II€Jlarora IpOsBICHUE W3YYEHHBIX (QU3UUECKUX SIBJICHHM
B OKpY’KalOLIEM MHUpE, B TOM 4Hcle (PU3MUECKUE SIBICHHS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHME U KalWUISPHBIE SBJICHUS B IPUPOJE, KPUCTAIUIBI B IIpUpoe, usinyueHue ColHua,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHHE pOCBHl, TyMaHa, HWHEs, CHEra;
AJIEKTPUUYECKUE SBJICHUS B aTMOC]epe, SEKTPUIECTBO KHUBBIX OPraHU3MOB; MATHUTHOE TOJIE
3emiu, Apeild MosocoB, poib MarHUTHOIO MOJS JJIs J)KU3HU Ha 3emJle, NOJSPHOE CUSHUE;
IpU 3TOM TEPEBOJUTH IMPAKTHUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATH CYIIECTBEHHBIC
CBOWCTBA/MPU3HAKU (PU3NUECKUX SBICHUM;

OINMCBIBAaTh MOJ PYKOBOJCTBOM Ilefarora ¢ OOCYXIEHHEM IulaHa pPabOThl M3Yy4YECHHBIE
CBOWCTBa Tel U (PU3MYECKUE SBICHUS, UCHOJB3Ys (hU3MUYECKHe BEIMYUHBI (TEMIIeparypa,
BHYTPEHHSS SHEPrus, KOJIUYECTBO TEIUIOTHI, yJENbHAs TEIJIOEMKOCTh BELIECTBA, yAeIbHAas
TEIUIOTA IUIABJICHUS, yJAENbHas TEIJIOTa MapooOpa3oBaHMs, yJEJIbHAs TEIUIOTa CrOpaHMs
TOIUIMBA, KOA((UIMEHT I0JIe3HOro JEHCTBUA TEIUIOBOM MAalIMHbBI, OTHOCUTEIbHAs
BJIAXHOCTb BO3/YyXa, JJEKTPUYECKHM 3apsA], CWIA TOKa, JJEKTPUYECKOE HaIpsLKEHUE,
COIIPOTHBIIEHUE MNPOBOJHMKA, YZEIbHOE CONPOTUBIEHUE BEIlEecTBA, paboTa U MOIIHOCTh
ANEKTPUYECKOT0 TOKA); MPH ONKWCAHUU NPABWIBHO TPAKTOBAaTh C IIOMOIbIO IIejarora
¢u3nyeckuif CMBICI HCIOJb3yEMbIX BEJIMYMH, OOO3HAUYEHUS U €IUHMIBI (PU3MUYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (DU3HUECKYIO BEIUUMUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEJIMUMH;
OIpeJIeNIATh MOCIIE MPEABAPUTEIBLHOI0 00CYKIEHHS C IeJaroroM CBOMCTBA Te, (Pu3nYecKue
SIBJICHUSI WM IIPOLIECCHI, MCIOJB3Yysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON
TEOPUM CTPOEHUS BELIECTBA, MPUHLUI CYNEPIO3ULUHN MOoJeH (Ha KaueCTBEHHOM YPOBHE),
3aKOH COXpaHEHUs 3apsna, 3akoH OMma Juid y4yacTka Uenw, 3axow [owcoyna—/lenya, 3aKoH
COXpaHEHMs HHEPIruu; MIPU 3TOM HAXOAUTH CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M €ro
MaTEeMaTHYECKOE BBIPAXKEHHE C OIIOPOM Ha HU(PPOBBIE 00pa30BATEIbHBIE PECYPCHI;
COOTHOCHUTB I10J] KOHTPOJIEM Iefjarora (pu3ndeckue mpouecchl U CBOWCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CUTYALUi PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, IIPU MOMOILIM Ieaarora
BBISIBJISTH IPUYMHHO-CIIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKHUX LIaroB
c onopoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBIECHUH, (U3NUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pelmars TUIOBbIE pacdy€THble 3a7ayd B 1-2 JecTBUS ¢ OMNOpPOM Ha aJIrOpUTM,
IIPEBApUTENILHO Pa300paHHbII COBMECTHO C IEJAaroroM, UCHOJb3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBatOME (M3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3a/layM 3alUChIBATH
KpaTKO€ YCJIOBHUE, BBISBIIATH HEIOCTATOK JAaHHBIX JJIS pEIIeHUs 3a/1a4M, BBIOUPATh 3aKOHbI U
(dbopMyIibl, HEOOXOAUMBIE [Tl €€ pellleHNs], TPOBOJUTh Pacu€Thl U CPABHUBATH MOJyUYEHHOE
3Ha4YeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JTaHHBIMH;

UMETh MpeACTaBIeHUE O MpobieMax, KOTOPble MOXKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX
METOAOB IIOCJIE NPEIBAPUTEILHOTO OOCYKAEHUS C IEAaroroM; HCIONb3ys OINUCaHHE
HCCIIEA0BAHU, BBIICIATH IIPOBEPSIEMOE IIPEAIIONO0KEHNE, OLIEHUBATh IIPAaBUIILHOCTD ITOPsIIKa
IIPOBEACHUS UCCIIEI0BAHMUS, I€TaTh BEIBOBI;

YMETh HAaXOJUTh C HCIOJB30BaHHEM IH(PPOBBIX 00pa30BATEIbHBIX PECYpPCOB OMBITHI IO
HaOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel (KaMJUISIPHBIE SBJICHHUS,
3aBUCUMOCTh [JaBJIEHUS BO3[dyXa OT €ro oObEMa, TeMIepaTyphl; CKOpPOCTH Ipolecca
OCTBIBAaHUS/HArPEBaHUs MpPH  M3JIyYEHUH OT I[BETa  M3JIyyarollei/morIomaronen
ITOBEPXHOCTH; CKOPOCTh HCIIAPEHHsI BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAIu €€
[IOBEPXHOCTH;  JJIEKTpU3allMs Tel M B3aUMOJICHCTBUE  DIIEKTPUYECKUX  3apsliOB;
B3aUMOJICMCTBUE MOCTOSHHBIX MAarHWTOB, BU3YyaJIM3allds MAarHUTHBIX NOJIEH MOCTOSHHBIX



MarHuTOB; I€UCTBUS MAarHUTHOIO MOJIS HA MIPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA  OJIEKTPOJBUTATENS IOCTOSIHHOTO TOKa): (OpMYyIUpOBaTh IpOBEpsIEMbIe
MIPEINOJIOKEHHsI, COOMPAaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OO0OpYyJOBaHUS C ONOpOM Ha
CXCMY; OIIMCBIBATb X0/ OIIbITa U q)OpMyJII/IPOBaTB BBIBOJIBI ITIOJ] PYKOBOACTBOM II€aarora,
HUMCTh MPCACTABJICHUA O U3MCPCHHU TCEMIICPATYPHI, OTHOCHTEIBHOM BJIAXKHOCTH BO3yXxa,
CHJIbI TOKA, HAITPAKCHHA C UCITIOJIb30BAHUCM aHAJIOT'OBBIX HpI/I60p0B U 1aT4YUKOB (1)I/I3I/I‘-IGCKI/IX
BEJIMYMH; MPU MOMOILY IeJarora CpaBHUBATh Pe3yJIbTaThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI
a0COIOTHON NOTPEIIHOCTH;

MPOBOJIUTH COBMECTHO C IIE€AAaroroM HCCIIEJIOBAHUE 3aBUCUMOCTH OJHOW (pusmueckon
BEJIMYUHBI OT JPYTOH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHH (3aBUCUMOCTD CONTPOTHUBIICHUS
MMpOBOAHHMKA OT €ro MJIMHBI, IIOIIAaAN MOMCPCYHOIO CCUCHUA U YACIBHOI'O COMMPOTUBJICHUA
BElIECTBA IPOBOJHMKA; CHJIBI TOKAa, WAYLIETO 4Yepe3 IMPOBOJHUK, OT HAMNpsIKEHUS Ha
IIPOBOJHMKE; MCCIEAOBAHUE IIOCIEJOBATEIbHOIO M NApaUIEIbHOTO  COECIMHEHUN
MIPOBOJHUKOB): TNIAHUPOBAThH UCCIIEIOBAHKUE, COOMPATh YCTAHOBKY U BBIIIOJIHSATH U3MEPEHHUS
M0JT PyKOBOJACTBOM II€Aarora, CieAys MpPeAsoKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTAThI
MOJIyY€HHOM 3aBUCUMOCTH B BHUJA€ TaOMuI U rpaduKoB, AelaTh BBIBOIBI IO pe3yJibTaTam
MCCIIEIOBAHMS ITOCTIE 00CYKICHUS C TIEJarOroM;

COOTHOCUTb KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BEINYNH (YILCJII)HEUI TEIJIOEMKOCTh
BEIIECTBA, COMPOTHBIICHWE MPOBOJHMKA, paboTa U MOIIHOCTH JJEKTPUUYECKOTO TOKa): C
MIOMOLUIBIO I€J]arora MjaaHupoBaTh U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cleysl PEANoKEHHON UHCTPYKIIMH, U BRIYUCIIATH 3HAUCHUE BEIMYNHBL;

coOIIOAaTh MpaBUiia TEXHUKH O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHEM
10CJIE TIPEBAPUTEIBLHOTO 00CYK/IEHUS C TIEaroroM;

COINOCTABJIATh C TIIOMOIIBIO TMeJarora MPUHLUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB
Y TEXHUYECKUX YCTPOWCTB C OMOPOI HAa UX OMHCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJIBTMETP, CUETUHUK AIICKTPUUECCKOU
SHEPTHUH, EKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATENIBHBIE IIEKTPONPUOOPHI (IPUMEPHI),
ANEKTPUYECKUE MPENOXPAHUTENH; FIEKTPOMArHUT, JIEKTPOABUIaTENlb OCTOSIHHOIO TOKA),
UCIOJIb3Ysl METOJUYECKHE MaTepHalibl O CBOMCTBAX (PU3UUYECKUX SIBICHUN U HEOOXOAMMBIE
¢u3nyecKkre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MOCJ€ MPEIBAPUTEIHLHOTO OOCYXKIEHMS C TEeIaroroM MpocThle TEXHUYECKUE
YCTPOMCTBA W M3MEpUTENbHbIE MNPHOOpPHI IO CXeMaM M CXEMaTHYHBIM pPUCYHKaM
(’KHUJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHETO
CrOpaHMsl, DJEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUUECKUX Ierned ¢
MOCJIEZIOBATEIbHBIM U MapajlIeNIbHbIM COEJUHEHHEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX LIeTell;

MIPUBOANUTH NMPUMEPHI/HAXOAUTh HH(OPMAIIMIO O IPUMEpPaxX MPaKTUYECKOTO HCIOIb30BAHUS
(¢u3NYeCKUX 3HAHUW B TIOBCEJHEBHOM JKM3HU i1 oOecreyeHus: 0e30IacHOCTH IpU
oOpamieHun ¢ mOpubopaMH U TEXHUYECKMMH YCTPOMCTBAMHM, COXPAaHEHHs 370pOBbs
1 COOIOACHUSI HOPM AKOJIOTUYECKOTO MOBEIEHUS B OKPY KAIOILIEN Cpene;

OCYIIECTBIIATH C MOMOIIBIO Mejlarora Nouck nHpopMauu (GU3NYECKOTro COAEPKaHUSI B CETH
I/IHTepHeT, Ha OCHOBE€ MHMCHOIINXCA 3HAaHUH H HYTéM CpaBHCHHA JOIOJIHUTCIIBHBIX
MCTOYHUKOB BBIJIEJIATH MH(POPMAIUIO, KOTOpast SIBJISIETCS IPOTUBOPEUNBOM MM MOKET OBITh
HEJI0CTOBEPHOM;

UCMOJb30BaTh MpPHU BBHIOJHEHUN Y4YEOHBIX 3aJaHHi OTOOpaHHYIO IeJaroroM Hay4yHO-
MOMYJIAPHYIO JIUTEPaTypy (U3NYECKOTO COJEpXaHMs, CIPABOYHBIE MaTepHaibl, PECypChl
cetu UHTepHer; BiajgeTh MNpuUéMaMU KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(bOpMaIUU U3 OTHON 3HAKOBOM CUCTEMBI B IPYTYIO C OTIOPOI Ha aJrOPUTM M YTOUHSIOLIHE
BOIIPOCHI MEAarora;

CO3/1aBaTh IOJI PYKOBOJCTBOM Iiefarora ¢ OOCYXKIEHHEM IUlaHa pabdoThl MUChbMEHHBIE U
KpaTKHe YCTHble cOOOIIeHus, 0000mas HHPOpMAIUI0 U3 HECKOJIBKUX HCTOYHHUKOB
(bU3UYIECKOTO COACPIKAHUS, B TOM YHCJIE€ MyOJIUYHO MPEICTABIATh PE3yJbTaThl TPOCKTHOU



WIM HCCIENOBATENIBCKON ACATEIBHOCTH; MPU 3TOM I'PAMOTHO HCIOJB30BAaTh W3Y4YECHHBIN
MOHATUIHBIN anmapaT Kypca (PU3MKH, COITPOBOKAATH BBICTYIIJICHHUE MPE3EHTALNEH;

— TMpH BBINOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBAaHMNA (PU3MUECKUX MPOIECCOB IOJ
PYKOBOJICTBOM TI€/Iarora pachpeneisiTb OOsS3aHHOCTH B TpyNIe B COOTBETCTBUH C
IIOCTABJICHHBIMU 33/1a4aMM, CJICIUTH 3a BBIIOJIHCHHUEM IIIaHA JEHCTBUI M KOPPEKTHUPOBATh
€ro, aJeKBAaTHO OLIEHMBAaThb COOCTBEHHBIM BKJIAJ B JIEATEIbHOCTh IPYIIbI; BBICTPaUBAaTh
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, IIPOSBIISISI FOTOBHOCTh pa3pelaTh KOHMDIUKTHI.

9 KJIACC
[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTpa)xarb CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMeHUi:

— OpPHUEHTHPOBATHCS B MOHATHIX M ONEPUPOBATH UMH Ha 0A30BOM YpOBHE: CUCTEMa OTCUETa,
MarepuaiabHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOrO  JIBHXKCHMS,
nedopmanust  (ympyras, IUTAaCTHYECKasi), TPEHHE, YeHmpOCmpemumenvbHoe YCKOpeHue,
HEBECOMOCTh U MEPerpy3Ku; LEHTP TSHKECTH; aOCOMIOTHO TBEPAOE TENO, LEHTP TAKECTH
TBEPIIOTO TeNla, PABHOBECHE, MEXaHWYECKHE KOJeOaHUs W BOJHBI, 3BYK, HH(Pa3BYK
U yJIbTPa3BYK; JJIEKTPOMAarHUTHBIE BOJHBI, IIKajga »3JIEKTPOMArHUTHBIX BOJH, CBET,
ONMM30PYKOCTh M AATBHO30PKOCTh, CHEKMpPbl UCHYCKAHUA U No2loujeHus; anbga-, 6era- u
ramMmMma-u3JIy4eHusi, U30TOIbl, SACPHAs SHEPreTUKA;

— COOTHOCHUTH SIBJICHHUS TOCJIE€ TIPEIBAPUTEIHLHOTO 00CYKIEHUS ¢ TIe1aroroM (paBHOMEPHOE U
HEpPaBHOMEPHOE MPSMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE IBUKEHUE,
cBOOO/IHOE MMAaJICHUE TeJl, PABHOMEPHOE JABM)KEHUE 110 OKPY>KHOCTH, B3aUMOJIEHCTBUE TEJ,
pEaKTUBHOE JBIDKEHHE, KojeOaTelnbHOe JBMKEHHE (3aTyXawollhe U BBIHYKICHHBIC
KojeOaHus), pPE30HAHC, BOJIHOBOE JIBJKEHUE, OTpPaXKCHHWE 3BYyKa, NPSIMOJIMHEHHOE
pacnpocTpaHeHue, OTPaKEHUE U MPETOMIICHHE CBETA, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3zioxkeHue 0eoro CBeTa B CIIEKTP U CI0XKEHHE CHEKTPAJIbHBIX I[BETOB, AUCIIEPCUS CBETA,
€CTECTBEHHAs PaJMOaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOrO CIEKTpa H3Iy4eHHUs) IO
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIUX JIaHHOE
(bu3nuecKoe sIBICHUE;

— pacmo3HaBaThb C TIOMOIIbIO ME€Jarora MpoOsBICHHE W3YYEHHBIX (U3NYECKUX SBICHUHN
B OKpY’arouiemM Mupe (B TOM uuncie (Gu3nuecKue sIBJICHHs B IPUPOJIE: MPUIUBBI U OTJIUBBI,
nBukeHue IuIaHeT COJHEYHOW CHCTEMBl, PEaKTUBHOE JIBW)KCHHUE JKUBBIX OPraHU3MOB,
BOCHPUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPACEHUE, CEHCMMUYECKHE BOJIHBI, I[yHAMH, 5XO,
[[BETa TeJl, ONTHUYECKHE SBJIECHUS B MpUpOJe, OUOJOrMYecKoe MAEeUCTBUE BUIMMOTO,
yABTPAPHUOJIETOBOTO U PEHTTEHOBCKOTO HM3JTyYE€HUM; €CTECTBEHHBIM pPaUOAKTUBHBIN (HOH,
KOCMUYECKHE JIy4d, paJAUOAaKTHUBHOE W3JIyYeHHE IPUPOJHBIX MUHEPAJIOB; JEHCTBUE
PaZMOaKTUBHBIX U3yYEHHH Ha OPraHu3M 4YeJI0BEeKa), IPU ITOM I0J1 pyKOBOJICTBOM I€Jjarora
NEPEeBOIUTh  MPAKTUYECKYyI0  3ajJady B  y4eOHyIO, BBIIENATh  CYIIECTBEHHBIE
CBOMCTBA/MPU3HAKY (PU3NUECKUX SBICHUII;

— OINHWCHIBaTh NOJ PYKOBOJCTBOM Iejnarora ¢ oOCYyXJEHHEM IUIaHa padOThl U3YyUEHHBIE
CBOWCTBA TeNl W (puU3MUECKHE SBIECHUS, HCIOJb3Yys (U3MUECKUE BEJIWYHMHBI (CpenHss U
MIHOBEHHAas CKOpPOCTh Tejla MpU HEPaBHOMEPHOM JIBUJKEHUH, YCKOpPEHHE, MepeMelleHue,
IyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHUS, CUIa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CcBOOOJHOrO MaJieHus, BEC Teja, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHUYecKas pabora u
MOIIHOCTb, IIOTEHLMAJIbHAs DSHEPIUs Tela, IOJHATOTO HaJX IOBEPXHOCTBIO 3E€MIIH,
MOTEHIIMAJIbHAs SHEPTHS CKATOM MPYKUHBI, KWHETUYECKasl SHEPTus, MOJIHAs MEeXaHUYecKast
SHEprus, Mepuoj M YacToTa KojieOaHuH, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CpeJibl); MPH OMUCAHUHM C MOMOUIbIO YUUTEINS
MPAaBUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIONb3YEMbIX BEIUYMH, OOO3HAYEHUS U
€IMHULIBI (PU3NUECKUX BEIUYUH, C ONIOPOI Ha METOJMYECKUX MaTepuall HaXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETUUUHY C APYTUMH BEJIMYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepu30BaTh IOCIE IPEIBAPUTEIBHOTO OOCYXJIEHHUS C IeAaroroM CBOMCTBa Tell,
¢usnyeckue SBIEHUS M TPOIECCHl, HCIOJB3YS 3aKOH COXPAaHEHHMS OHHEPIuH, 3aKOH
BCEMHUPHOI'O TATOTEHM S, IPUHLIUII CYNEPIIO3UIIMHU CUJI, IPUHLIMII OTHOCUTENIbHOCTH ["anuies,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXEHUS U MPEJIOMIICHHUS CBETA,
3aKOHBI COXPAaHEHHMs 3apsiJ0BOTO M MACCOBOI'O YHMCEN MPU ANEPHBIX PEAKUMSIX; MPU ITOM
HAXOJIUTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M €0 MAaTEeMaTHYECKOE BBIPAKEHHE C OMOPOH
Ha 1 poBbIe 00pa3oBaTEIbHBIE PECYPCHI;

COOTHOCHUTB IO/ KOHTPOJIEM Iefarora (puandeckue mporecchl U CBOWCTBA TEl, B TOM YUCIe
U B KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BISBIATH MPU TOMOIIU
rejarora NpUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKUX 11aroB
c onopoi Ha 2—3 HM3YYECHHBIX CBOWCTBA (PM3MUECKUX SBICHHH, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh THUIOBBIE pacy€THbIe 3aJaud B 1—2 JEHWCTBHS C ONOPOM Ha aJIrOpUTM,
MPeBAPUTEIILHO Pa30OpPaHHBII COBMECTHO C, CTIONB3YS 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE
(u3nyecKre BEeTUYUHBI: HA OCHOBE aHAIM3a YCIOBUS 33aJ]aul 3alIUChIBATh KPAaTKOE yCIIOBUE,
BBISIBIIITh HEJOCTAIOIIME WM W30BITOYHBIC IaHHBIC, BBHIOMpATh 3aKOHBI WU (OPMYIIBI,
HEOOXOIUMBIE MAJSl PEHICHUs, MPOBOAUTH PACUYEThl W OLEHUBATH C IOMOIIBIO YUHUTENSA
PEATMCTUYHOCTh MOIYYEHHOI0 3HAYEHUS! PU3NYECKON BETMUNHBI;

UMETh TPEACTABICHUE O MPOoOIeMaxX, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIN (PH3HUECKUX
METOJIOB; HCIIOJIb3Ys OIMCaHUE HCCIEIOBAHUS, MOCIE MPEABAPUTEIHHOTO OOCYXKACHUS C
[IEaroroM BbIIEJSATh MPOBEPSEMOE IPEAINOI0KEHNE, OLEHUBATh IMPAaBUIBHOCTH MOpPsAKa
MIPOBEICHUS UCCIIEI0OBAHUS, JIENIaTh BHIBOBI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUH 1
OIIBITOB;

yMETh HaXOIUTh C HCIOJB30BaHHEM HU(POBBIX 00pPA30BATEIBHBIX PECYPCOB OIBITHI IO
HaOMoIeHNI0 (PU3NYECKUX SIBIEHUN WM (PU3MUECKUX CBOMCTB Tel (M3yuye€HUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs OHHEPruH; 3aBUCUMOCTb Iepuoja KoseOaHuil
MPY’KUHHOTO MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH MNPYNKUHbI U HE3aBUCUMOCTH OT
aMIUTUTYIBl MaJIbIX KOJeOaHUM; MpPsIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP; M3YUYCHHE CBOICTB M300pa)K€HHUS B IIOCKOM 3€pKaje U CBOWCTB
n300pakeHUsT MpeaMeTa B coOuparomiel JinH3e; HaOMI0ICeHUE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIY4EHHs): CAMOCTOSITEIbHO cOOMpaTh YCTaHOBKY M3 HM30bITOYHOro Habopa
o0Opy/sOBaHUsI C OINOPOHl Ha CXEeMy; OIUChIBaThb XOJ| ONbITAa W €ro pe3yjibTarhl,
(bopMyaMpOBaTh BBIBOABI 1101 PYKOBOJCTBOM I€1arora;

MIPOBOJIUTH MPU HEOOXOUMOCTH CEpHUI0 MPSIMBIX U3MEPEHUH, ONpeeNss cpeHee 3HaUeHUe
HU3MEPSIEMOU BETTUUHHBI ((hOKYCHOE paccmostue coouparowetl 1un3vl);, 000CHOBBIBATH BHIOOD
crioco0a U3MepeHUs/U3MEPUTEIBHOTO PHOOopa;

IIPOBOJIUTH COBMECTHO C IEJaroroM HccieloBaHME 3aBHUCUMOCTEH (M3MYECKUX BEITUYMH
C HCTOJIb30BAaHUEM MpPSAMBIX HU3MEPEHUN (3aBUCUMOCTb IYTH OT BPEMEHU NIpH
PaBHOYCKOPEHHOM  JIBIDKEHMM 0€3 HadaJbHOM CKOpPOCTHM; Iepuoja  KoJjeOaHMi
MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJla OTpa)KE€HHs CBETa OT yrja
NaJIeHUs] U yIa MpeoMJIeHHs OT YIJla MajeHus): 1mocie o0CYKAEHUs MOoJl PyKOBOJCTBOM
nejarora IJIAHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThI
MOJTyYEHHOH 3aBUCUMOCTH (PU3MUECKUX BETMUUH B BU/1€ TAOJIUI] M IpapUKOB, JeaTh BBIBO/IBI
10 pe3yJbTaTaM UCCIIEOBAHMUS;

COOTHOCHUTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEUYHH (CpEAHsIsl CKOPOCTh U YCKOpPEHHE
Tella TPU PAaBHOYCKOPEHHOM JIBWKEHHMH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh
MPYXUHBL, KOOPPUIUEHT TPEHUSI CKOJIBKEHUSI, MEXaHUYecKasi paboTa U MOIIIHOCTb, YaCTOTa
U Tepuoj KojeOaHWi MaTeMaTH4ecKoro M MPYXHUHHOTO MAasTHUKOB, ONTHYECKas CHIIa
coOuparoiei JIMH3bI, PATUOAKTUBHBIN (DOH): C TOMOIIBIO TIeIarora MIaHUPOBATh U3MEPEHUS;
coOHMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOIHATH U3MEPEHUS, CIIEAYS MPEII0KEHHON
MHCTPYKLHHU; BBIYUCIISATh 3HAUYEHUE BEIMYMHBI U aHAJU3UPOBATH MOYYEHHbIE PE3YJIbTaThl C
y4€TOM 3aJaHHOU ITOTPELIHOCTH U3MEPEHU;



co0uro1aTh MpaBMila TEXHUKK 0€30MacHOCTH IpU padoTte ¢ 1abopaTopHBIM 000pyI0BaHUEM
1ocJyie MpeaBapUTEIbHOTO 00CYKACHHUS C MEIaroroM;

COIOCTABJIATH C IIOMOIIBIO [IEarora OCHOBHbIE IPU3HAKN U3YYECHHBIX (DU3UYECKUX MOJICIICH!
MaTepraibHasi TOUKa, aOCOIIOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHHMK CBETA, JyY, TOHKAs
JMH3a, IUIaHEeTapHas MOJENIb aToMa, HyKJIOHHas MOJEIb aTOMHOIO sjipa C ONOpOd Ha
METOINYECKHE MaTePUaIbI;

XapaKTepU30BaTh MOCIIE MPEIBAPUTEIHHOTO 00CYKICHHUS C I1EAaroroM MPUHIMITEI ASHCTBUS
M3YyYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OMOPOM HA UX ONMUCAHHS (B TOM YHCIIE:
CIIUIOMETpP, NATYUKU TMOJOKEHHs, PACCTOSHUS W YCKOPEHHs, pakeTa, 3XOJIOT, OYKH,
nepuckorn, (QoToanmapar, ONTUYECKHE CBETOBOBI, CIIEKTPOCKOIN, JIO3MMETp, Kamepa
Bunbcona), ucnonb3ys nudpoBbie 00pa3oBaTeIbHbBIE PECYPCHI;

UCTIOJIB30BATh I0J] PYKOBOJICTBOM II€Iarora CXeMbl M CXEMaTHUHBIC PUCYHKH HM3YyYEHHBIX
TEXHUYECKUX YCTPOHCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB MPHU
peuIeHn y4eOHO-TIPAKTUYECKUX 3a/]a4; ONTHYECKHE CXEMBI ISl TOCTPOCHUS N300paskeHHH
B INIOCKOM 3€pKajie U coOuparoIei JINH3e;

MPUBOANTH NMPUMEPHI/HAXOAUTh HH(POPMAIHIO O TPUMEPAX MPAKTUIECKOTO WCIOIB30BAHUS
¢u3MueCKUX 3HAHUI B IIOBCEAHEBHOW JKM3HU JUIs oOecriedeHus Oe30MacHOCTH NpH
oOpamieHun ¢ TpubdOpaMH W TEXHUYECKHMMH YCTPOWCTBAMHM, COXPAaHEHHS 3I0POBbS
U COOJTIOJICHNST HOPM KOJIOTHYECKOTO ITOBEJICHHUS B OKPY KaloOIei cpeze;

OCYIIECTBIISATH ITOJ] PyKOBOJICTBOM IleJlarora mouck nHGopmManuu Gpu3n4eckoro coaepkanus
B cetu HHTepHET, caMOCTOATENBHO (POPMYIMpPYsl TOMCKOBBIM 3alpoc, HAXOAWUTh IyTH
OIpeeICHUs JOCTOBEPHOCTH TTOJyYSeHHOW MH(OPMAIMH Ha OCHOBE MMEIOLIUXCS 3HAHUN U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCTIOJB30BaTh MpPH BBIOJHEHWH YUYEOHBIX 3aJaHHi OTOOpaHHYIO II€JaroroM Hay4dHO-
HOIYJISIPHYIO JIUTEPATypy (HU3HMUECKOTO COAEp)KaHWs, CIPABOYHBIC MaTE€pPHANbI, PECYypChl
cetu UHTepHer; BmageTh mnpuéMamMH KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
MH(OPMAIMU U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO C OMOPOIl Ha AJITOPUTM M YTOYHSIOLIHE
BOIIPOCHI TIEJarora; co3/1aBaTh 10Jl PyKOBOJACTBOM II€Jjarora ¢ 00Cy/JICHUEM IIaHa PabOTHI
NUCbMEHHBIE W YCTHBIE COOOIICHUsSI Ha OCHOBE MH(OpMAIMU U3 HECKOJBKHX MCTOYHHKOB
bu3NYeCKOTO CcomepKaHMs, NYOJWYHO TPEACTABIATh PpPE3yNbTaThl TMPOCKTHOW WIH
HCCIIEIOBATENIbCKOW  JIEATENIBHOCTU; MPH 3TOM TPaMOTHO HCMOJIb30BaTh W3YYEHHBIN
MOHATUIHBIN ammapar u3y4aeMoro pasziena (U3MKA W COMPOBOXKIATH BBICTYIIJICHHE
Ipe3eHTaluel ¢ y4éToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHNYECKOE INTAHUPOBAHUE

Temarndeckoe MIaHUPOBAHUE U KOJTMYECTBO YaCOB, OTBOJAMMBIX Ha OCBOEGHHE KaX/10i1 TeMbl yueOHoro npeamera «Puznkay denepanbHoOil
aJlanTUPOBAHHON OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOIO 001IET0 00pa30BaHus 00yUarOIIUXCs C 3aA€P)KKOM IICUXUUYECKOTO Pa3BUTHS,
B LIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM paszesnioM DenepanbHoil pabodel mporpaMmbl yueOHoro mpeamera «®Pusmka» o0pa3oBaTelIbHON
IIpOrpaMMbl OCHOBHOro oOmero oopasoBanus. IIpu stom Opranuzanus BopaBe camMa BHOCUTh M3MEHEHHUS B COACp)KaHUE M paclpeseseHue
y4eOHOro Marepuala o rogaM oOydeHus], B IOCIEA0BATEIbHOCTh H3YUYEHHS TEM U KOJIMYECTBO YacOB Ha OCBOEGHHE KAXIOH TEMBI, OIIPEAEICHUE
OpraHu3anoHHbIX (opM 00ydeHus U T.. OOOCHOBAaHHOCTb JAHHBIX M3MEHEHMH OIpesenseTcss BEIOpaHHBIM 00pa30oBaTeIbHOW OpraHu3anuen
YMK, uHIuBUAYyaIbHBIMU TICUXO0(PH3HUECKUMU OCOOCHHOCTSIMU KOHKpPETHBIX oOyuatommxcs ¢ 3P, cTenenpio YCBOGHHOCTH UMH YYEOHBIX TEM,
PEKOMEHJalUAMU 10 OTOOPY U ajanTaluy yuyeOHOro Marepuania no (pusnke, npeacraBieHHbIMU B [loscHUTENBHOM 3anucke.

7 KJIACC (68 v)
TemaTnyeckuii OcHOBHBIE BU/BI AeSITEJIbHOCTH yUaIINXCs
OcHoBHoOe coep:kanue . .
0J10K, Tema (Ha ypoBHe y4eOHBbIX el CTBUII)
Paznen 1. ®usuka u eé pojb B IO3HAHUU OKPY:Kamomero mupa (6 1)
®du3nka — HayKa ®usnka — Hayka o npupone. SIBneHus | BpisBIeHHE OCHOBHBIX Pa3IMYMi MPH MOMOIIM TIEAArora MeXIy QU3HIeCKUMH U XUMHUYECKUMHU
o npupozae (2 4) npupoasr  (MCS).  ®usmueckne  sBnenus: | npespamenusmu (MC — xumus).
MCXaHHYCCKHC, TCIIJIOBEBIC, QJICKTPUYCCKUE, Pacno3naBanne u KJ'IaCCI/I(bI/IKaHI/ISI 1ocie O6Cy)K}:[eHI/I${ C meJaaroromM Imnpu noMomy HaBOIAAIIAX
MAardmMTHBIC, CBETOBBIC, 3BYKOBBIC. BOIIPOCOB (bH3I/I‘IeCKI/IX SIBIICHUH: MCEXAaHUYCCKNX, TCIJIOBBIX, JJICKTPUYCCKHUX, MAarHUTHBIX
1 CBE€TOBBIX.
HaGmonenue n onucanue Gpu3nieckux sBICHUN Ha 0a30BOM ypOBHE.
PDuznyeckne duznyeckue BEJIMYMHEI. W3mepenne | OnpexpeneHre Mpyu MOMOIIHX TeIarora MeHsl JeJIeHUs MIKaJIbl H3MEPUTETFHOT0 Iprudopa.
BeJIMYUHBI (2 1) (usnueckux BenuuuH. Dusuueckue npubopv® | UsmepeHue mo obpasily Mmoj PyKOBOACTBOM MENArora JIMHEHHBIX Pa3sMepOB Tejl M IPOMEKYTKOB
Iocpewnocms  usmepenuti. MexayHapOgHAS | BPEMEHH C YIETOM MOTPEITHOCTEH.
CHCTeMa eJIMHHUII. H3mepenue o odpasily 1moJ; pyKOBOACTBOM Iejarora 00bEMa KHIKOCTH U TBEPIOTO Tela.
Hemoncmpayuu’ N3mepenne no oOpasiy IoJ; pyKOBOJACTBOM IeJlarora TeMIepaTypsl IPH HOMOIIN >KHJIKOCTHOTO
1. Mexanuueckue, TEIUIOBbIE, | TEPMOMETPA M IaTYMKA TEMIIEPATyPHI.
JJNIEKTPUYECKHE, MAarHUTHbIE, CBETOBbIC | BBINOJIHEHME HECIOXKHBIX TBOPYECKMX 3aJ@HUN C OMNOpPOH Ha alropuTM, IpeIBapUTEIbHO

> MC — 3JIeMEHTBI COIEPKAHMS, BKIKOYAIOUINE MEXKIIPEAMETHBIE CBA3H, KOTOPBIE IIOAPOOHEE PACKPBITHI B TEMATHYECKOM ILIAHUPOBAHUH.
¢ KypcuBoMm 0603Ha4eH yueOHbIN MaTepuasl, KOTOPBIH U3y4aeTcs, HO HE BHIHOCHTCS Ha MPOMEXKYTOUHYIO ¥ HTOTOBYIO aTTECTALIMIO.

7 Bee JlemoHcTpatuu u JlaGopatopHble paGoThl, MpeICTaBICHHbIE B CONEPKAHUH, JOMyCKaeTcs (MOXKHO) IPOBOJHUTH, MCIOJb3ys HH(POPMALMOHHBIE U IEKTPOHHBIC TeXHONOrHH (LudpoBbIe
00pa3oBaTeIbHBIE PECYPCEI).



SIBJICHUSL.
2. ®usudeckne TpUOOPHI K TpoLeaypa
OpSAMBIX ~ W3MEPCHUII  aHAJOTOBBIM U

UPPOBBIM IPHOOPOM.
Jlabopamopnvie pabomovt u onvimel.
1. Omnpenencane LICHBI JETICHUS
W3MEPUTENFHOTO  Tpubopa  (MCHONB3yA
TEXHOJIOTHYECKYIO KapTy SKCIIEPHMEHTA).
2. W3mMepeHue paccTosiHUI.
3. W3mepenune o00BEMa
TBEPAOrO TeA.
4, Onpeoenenue pazmepos Manvlx mei.
5. W3mepenune Temneparypsl Ipy NOMOLIN
JKUJKOCTHOTO  TEpMOMETpa M JaT4HKa
TeMITepaTyphl.
6. Ilpogedenue uccie008anus no
nposepke 2unomesvl. OAIbHOCMb NOAEMA
Wapukda, nyweHHo20 20PU3OHMANLHO, MeM
bonvuie, uem bonvLULE 8bICOMA NYCKA.

KUIKOCTH H

pa3o0OpaHHBI € TENaroroM MO TIOMCKYy CIOCOOOB M3MEpPEHHs] HEKOTOPHIX (PH3MUecKix
XapaKTEepUCTHK, HAlpHMeEp, pPa3MEpPOB MalbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHHUN, MaJbIX NMPOMEXYTKOB BpeMeHH. OOCyxIeHHe MpeaiaraeéMbiX
Croco0oB.

EcrecTBenHoO-
HAYYHbIH METOJ
no3HaHus (2 4)

Kak ¢usmka u japyrme ecTecTBEHHEIC
HAyKd W3y4alT mnpupony. Ecmecmeenno-
HAYuHblll  MemoO NO3HAHUA:  HabmooeHue,
NOCIAHOBKA HAYYHO20 B0ONPOCA, 6bIOBUIICEHUE
2unome3s, IKCNEPUMEHM NO NPosepKe 2Unomes,
00vsiCHeHUe Habodaemoco asienus. Onucanue
QusuuecKux A61eHUL C NOMOUBIO MOOEIEl.

IIpeamer u MeTOIBI (HUUKH.

Hemoncmpayuu
1. Omnpeznenenue NOrpemIHOCTH
IKCICPUMEHTA.

BblBIOKEHHE THIIOTE3 TIOCIE MPEABAPUTEIHHOTO OOCYKAEHHS C IelaroroM, OOBSICHSIONUINX
IIPOCTBIE SIBJIEHUS, HAIIPUMED:

— [04YeMY OCTAaHABIUBAETCS JBHIKYILEECS 110 TOPU30HTAIBHOM IOBEPXHOCTH TEJNO;

— [0YeMY B XapKyO [IOro/ly B CBETJION OAEKIE NPOXJIAJHEN, YeM B TEMHOM.

Br160p cioco6oB MpoBepKH T'MIOTE3 U3 MPEJJIOKEHHBIX MEIarorom.

HaGmrozienue npeuioKeHHbIX MeAaroroM HCCIeOBaHUH M0 NPOBEPKE KaKOH-TMO0 THMIIOTE3bl,
HampuMep: JaJbHOCTh MOJETA MIapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJblie, yeM OoJblie
BBICOTA ITyCKa.

ITocTpoeHHe COBMECTHO C MENaroroM HpPOCTEHIINX Mojesiell (HU3MYecKuX SBICHHH (B BUIE
PHCYHKOB WJIM CXEM), HaIlpUMep IajieHHe NpeIMeTa; MPSIMOJIMHEHHOE paclpoCTpaHeHNE CBETa.

Paznen 2. [lepBonau

aJIbHbIE CBEJEHUs 0 CTPOEHUH BemecTBa (5 4)

Crtpoenne
BenlecTBa (1 u)

CTpocHHE BEIIEeCTBA: aTOMBI M MOJICKYIIBI, UX
pasmepul. Onvimeul, Odokasvisaloujue
OUCKpemHoe cmpoeHue geuecmad.

Jlaéopamopnvie pabomot u onvtmsi®,

1. Ouenka quameTpa aroMa METOI0M PSIIOB (C

UCToNb30BaHueM (otorpaduii).

HaOnromeHne W WHTEpHpeTamuss COBMECTHO C IEaroroM OIBITOB, CBUACTEIHCTBYIONMMX 00
ATOMHO-MOJICKYJISIPHOM CTPOSHHH BEIIECTBA: OIBITHI C PACTBOPCHUEM Pa3JIMYHbBIX BEIIECTB B BOJIC.
OlieHKa MPU MOMOUIM TEXHOJOTHYECKON KapThl Pa3MEpOB aTOMOB M MOJIEKYJI C HCIIOJIb30BAHUEM
(hoTorpadwuii, MOTyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

OmnpeneneHue mMocie NpeIBapUTEIbHOr0 00CYKISHUS C IeJaroroM pa3MepoB MaJlbiX Tell.

8 31ech U Janee MPUBOAUTCS PACIIMPEHHBIH MepedeHb 1a00paTOPHBIX PaOOT U OMBITOB, U3 KOTOPOTO YUUTENb JETAET BBIOOP MO0 CBOEMY YCMOTPEHHIO U € YUETOM CITHCKA SKCTIEPUMEHTAIBHBIX
3amaHuii, npearaemMeix B pamkax OI'D o ¢usuke.




JABuxenne

M B3aHUMOJeHCTBHE
YyacTHII BelllecTBa
(24)

Bwxenue  vactuy — BemectBa.  CBs3b
CKOPOCTH JABMXEHHS YaCTHIl C TEMIEPaTypOil.
BpoyHosckoe JIBIDKEHUE, T Py3us.
Bzaumooeiicmsue uacmuy seujecmea:
npumsdicenue u OMmmaiKusaHue.

Hemoncmpauyuu

1. HabnroneHne OpOyHOBCKOTO JBHIKCHUSL.

2.Habmronenue nuddysun.

3.Habnwooenue senenuil,
npumsicenuemM U
uacmuy eeujecmad.

Jlabopamopnsie padbomuvl u onvimol

1. Oyenxa ouamempa amoma Memooom psaoos
(c ucnonvzoeanuem pomoepaghuii).

2.00bITBl 10 HAOJIIOACHHIO  TEIJIOBOTO
pacimpeHus ra3oB.

3. OnbITEl IO OOHAPYKEHUIO NEHCTBHS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUSI.

00BACHAIOUWUXCS
OMMAIKUBAHUEM

HaGmonenne n oOBsSCHEHWE IpU IOMOIIM TIeJarora OpOYHOBCKOTO IBIDKCHUS W SIBICHHS
TG Py3un.

[IpoBenenue 1 0OBSICHEHNE C OMOPOH Ha ANTOPHUTM, IPEABAPUTEIHHO Pa300paHHEIN C Ie1aroromMm
OTIBITOB TI0 HAOJIOICHUIO TEIUIOBOTO PACIIUPECHNUS Ta30B.

[IpoBenenne u OOBSCHEHHE OIMBITOB C OMOPOW HA AJTOPHUTM, MPEIBAPUTEIHHO pa30OpaHHBIA C
MeIaroroM 1o 0OHAPY>KEHHUIO CHII MOJIEKYJIIPHOTO NPUTSDKEHNUS M OTTAIIKUBAHUSL.

ArperatHble
COCTOSIHMS
BelecTBa (2 4)

ArperartHbie COCTOSIHHS BeIIeCTBA!
cmpoeHue 2a308, JHCUOKOCHel U  mMeEpObix
(kpucmaniuyeckux) men. Bzaumocesnzv medicoy
CBOUICMBAMU BeUjeCmE 8 PA3HbIX A2pecamHblX
COCMOAHUAX U UX AMOMHO-MOJNEKYIAPHHIM
cmpoenuem.  OcobenHocmu — azpe2amubix
COCMOAHUIL 800UL.

Jemoncmpayuu

1. Habmronenue auddysuu.

Omnuncanne TOJA PYKOBOJACTBOM Ieaarora (C HCIIOJb30BaHHEM MPOCTBIX MOJenel) OCHOBHBIX
pasnu4Mii B CTPOEHUH I'a30B, )KUAKOCTEN U TBEPABIX TEI.

HauvanbHble TpeacTaBIEHHS O Majoi CXKMMaeMOCTH JKMIKOCTEH W TBEPABIX Teld, OOJBIIOI
C)KUMaeMOCTH Ta30B.

OObsicHeHre Ha 0a30BOM ypOBHE I10J] KOHTPOJIEM Ie/Iarora 0 CoXpaHeHuH (hOpMbI TBEPIBIX TET U
TEKy4EeCTH KHUIKOCTH.

HaGmiozienue 3a OmbITaMu, JIOKAa3bIBAIOIIMMH, YTO B TBEPAOM COCTOSIHUM BOJBI YaCTHIIBI
HaXOJATCS B CPEJHEM JaJIbIlle APYT OT Apyra (IUIOTHOCTh MEHBIIE), UeM B JKHIKOM.
VYcTaHoBNEHHE € OHNOpPOHM Ha MAMAAKTHYECKMHA MaTepuan MpOCTBIX B3aUMOCBS3EH MEXKIY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMM BOJBI M CYIIECTBOBAaHHEM BOJHBIX opraHu3smMoB (MC —
Ouonorus, reorpacusi).

Paznen 3. [IBu:xenue u B3aumoaeiicreue et (21 u)

MexaHnuyeckoe
aBuzkenue (3 4)

MexaHnueckoe ABIDKCHHE. PaBHOMepHOE U
HepaBHOMepHOe ABrkeHHe. CkopocTh. Cpeonsis
CKOpOCMb  NpU  HEPABHOMEPHOM  OBUIICEHUU.
Pacuér myTi 1 BpeMeHH JBUKCHUS.
JHemoncmpayuu
1. HaOmroeHne MeEXaHHYECKOTO IBHIKECHHUS
Tena.

2. I3MepeHue CKOpPOCTH MPSIMOJMHEHHOTO
JIBYDKCHHUSL.

Jlabopamopnsle pabomul u onvimol

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO

HCCHGHOB&HHG PaBHOMEPHOT'O JBHXKCHUA u €ro mocie
MNpeaABaprUTECILHOTO 06Cy>KI[eHI/ISI C rnegarorom.

Ha6HKHWHHG HEPABHOMEPHOI'0 JABWXCHUA U OIPCACIICHUE €TI0 OTJIUYUNA OT PAaBHOMEPHOT'O
JABUKCHUS ITOCJIC MMPCABAPUTEIILHOTO 06CY>KI[CHI/I$I C negarorom.

Pemennie THIOBEBIX paC‘{éTHBIX 3aJa4 B 1—2 ﬂeﬁCTBHH C 0H0p0ﬁ Ha aJIrOpUTM, MPCABAPUTCILHO
pa306paHHLIﬁ COBMCECTHO C I€AaroroM Ha OrnpeacjacHue nyTu, CKOpoCTu 1 BpEMEHU PaBHOMEPHOTO
JBUXCHHUA.

AHanu3 Ipy TOMOIITH TTeAarora rpauKoB 3aBUCUMOCTH ITyTH M CKOPOCTH OT BPEMEHH.

OIIPEAC/ICHUE MPU3HAKOB




JBIDKCHUS (LIApUKA B YKHIKOCTH, MOJIEIH
AIEKTPHYECKOTO aBTOMOOMIIA | T. I1.).

2. Onpenenexnue cpenHei CKOPOCTH
CKOJIbKEHUS] OpycKa WM IIapuKa II0
HaKJIOHHOH IJIOCKOCTH.

HNuepuus, macca,
TUIOTHOCTD (4 1)

SBnenue  wHEpUWU.  3aKOH  uHepyuu.
Bsaumooeiicmsue men xax npuuuna usmeHeHus
ckopocmu osudicenus men. Macca kak mepa
unepmuocmu  mena. IIIOTHOCTH BemIecTBa.
Ces3b NIOMHOCHU C KOIUYECMBOM MOJIEKVI 8
eodunuye ob6véma sewecmaa.

Jemoncmpayuu

1. HabnromeHnue SBICHUS HHEPITUH.

2. Habmromenne W3MEHEHHS CKOPOCTH TIPH

B3aUMOJCHCTBUHN TEJI.
3. CpaBHEHHUE Macc 110 B3aUMOJIECHCTBHUIO TEN.

OOBsCHEHHE TIPH TIOMOIIH TEXHOJIOTHIECKON KapTHl W Iefarora M MPOTHO3HPOBAHHUE SBICHUM,
00yCIIOBIICHHBIX WHEPIIUEH, HAPAMEp: YTO MPOUCXOINT IIPH TOPMOKEHUH WIIA PE3KOM MaHEBpe
aBTOMOOWIIA, TI0YeMy HEBO3MOXXHO MTHOBEHHO IPEKPATHTh ABIDKCHHE Ha BEJOCHIICHE WIIH
CaMOKaTe U T. 1.

Habnromenne m 0a30BBIi aHANU3 OIBITOB O] PYKOBOICTBOM IIEArora, JEMOHCTPUPYIOMIHX
W3MEHEHUE CKOPOCTH IBM)KEHUS Tejla B pe3yJibTaTe JEeHCTBUS Ha HETO APYTUX Tedl.

Pemennie TUNIOBBIX pacuéTHBIX 3a1a4 B |—2 AeMCTBHSI ¢ OMOPOIl HA alNTOPUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C II€JJaroroM Ha OIpeeieHHe MacChl Tella, ero 00bEMa U INIOTHOCTH.
HaOnromenue u 0a30BBI aHAU3 OMBITOB IO PYKOBOJCTBOM II€arora, JEMOHCTPUPYIOIINX
3aBUCHUMOCTh M3MEHEHHMsI CKOPOCTU Te€jla OT €ro Macchl NMpU B3auMojeiicTBuu Ted. M3MmepeHue
MAacChI TeJa Pa3IUYHBIMHU CIIOCOOAMHU.

OrnpeneneHre COBMECTHO C MENAroroM IJIOTHOCTH Tella B PE3YJIbTaTe U3MEPEHUS €ro Macchl U
00BEMa.




Cuaa. Buael cua
(14 g9)

Cuna KaK XapaKTepUCTHKA
B3auMoJieiicTBus Ten. Cuia ynpyrocTd U 3aKoH
T'yka.  Hszmepenue cunet ¢ nomowwio

ounamomempa. SIBNeHWE TATOTEHUS H CHIA
TsokecTu. Cuna magjicecmu Ha Opyeux NaaHemax
(MC). Bec mena. Hesecomocms. CriosxxeHue CHII,
HaIpaBJIEHHBIX 1o OZHOM MIPSIMOH.
PaBroneiicTBytomas cun. Cuza mpenus. Tpenue

CKOMbIICEHUst U mpenue  nokos.  Ipenue
6 npupooe u mexruke (MC).
[Memoncmpayuu’
1. CnoxeHue cuil, HaNpaBJICHHBIX IO OAHOM
IIPSIMOH.

Jabopamopnwvie pabomol u onvimol.

1. OnpeneneHune IIOTHOCTH TBEPIOTO TENa.

2. OnBITHI, AEMOHCTPHUPYIOIINE 3aBHCUMOCTD
pacTsokeHus (medopmaru) TPYKUHBI OT
TPUJIO’KEHHOHN CHIIBL.

3. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh
CHJIBI TPEHHsI CKOJIbXKEHHUS OT Beca Tena |
Xapakrepa COIPUKACAOIINXCS
MIOBEPXHOCTEH.

W3y4yeHne COBMECTHO C EAArOTOM B3aUMOIECHUCTBUS KaK IPUUMHBI U3MEHEHUS! CKOPOCTH TeJa WK
ero redopMarnuu.

OnucaHue Ha HauaJIbHOM YpPOBHE pealIbHbIX CUTyallUii B3aUMOAEHCTBUS TeJl C IOMOIIBIO MOJIETIEH, B
KOTOPBIX BBOJIMTCS IIOHSATHE U N300paKEHHE CUIIBI.

W3yyenue nox pyKOBOACTBOM Il€arora CUjbl YNPYTOCTH, 3aBUCUMOCTH CHJIBI YIPYIOCTH OT
YJUIMHEHUS PE3MHOBOTO IIHYPA WJIM NPYKHUHBI (C HOCTPOSHHUEM IpaduKa).

AHanu3 ¢ Oomopodl Ha IUAAKTUYECKUH MaTephal IOoJ KOHTPOJIEM IMeAarora NpakTHYECKUX
CUTyalluid, B KOTOPBIX MpOSBIAETCS IEHCTBHE CHJIBI YHPYrocTd (YHpyrocTb Msida, KPOCCOBOK,
BETOK JIepeBa | Jp.).

AHanu3 ¢ onopoi Ha IUAaKTUYECKUI MaTepHal Mo KOHTPOJIEM NeJarora CUTyaluH, CBsI3aHHbIX C
SIBIICHUEM TATOTCHHUSL.

[NoHnmanme ¢ OmMoOpoil Ha CXeMBbl MPHU MOMOINM IeJarora OpOWTAIBHOTO IBIDKCHHUS IUIAHET C
HCTIONTb30BaHUEM SIBIICHUS TATOTCHHS U 3akoHa mHepimn (MC — acTpoHOMIIA).

H3mepenue Beca Telna ¢ MOMOLIbI0 quHaMomeTpa. O6ocHOBaHKE 3TOrO criocoda H3MEpEeHHUs Toce
IIOBTOPEHMUSI C [1E€JarOrOM.

HaGumoienue siBineHnss HEBECOMOCTH.

HaGumonenue 3a skcriepiMeHTaIbHBIM TT0JIyYEHUEM ITPaBUIIa CIIOXKESHUS CHJI, HATIPaBJICHHBIX BIIOJIb
onHOM mpsiMoit. OmpeiesieHue IIpyu IOMOIIY NTeAarora BEIMYHHbBI PaBHOACHCTBYIONIEH CHII.
W3yuenue nox pyKoBOACTBOM IIEAArora CUJIbl TPEHUSI CKOJIbKEHMSI U CUJIbl TPEHUS IIOKOS.
UccnenoBanue ¢ onopod Ha TEXHOJIOTMYECKYIO KapTy 3aBUCUMOCTH CUJIbI TPEHMs OT Beca Teja
Y CBOMCTB TPYLIUXCS MOBEPXHOCTEH.

ba3oBblil aHaM3 ¢ ONOPON HA AUJAKTUUYECKUI MaTepHall Mol KOHTPOJIEM NeAarora NpakTHYeCKUX
CUTyallnid, B KOTOPBIX MPOSBIACTCS [SHCTBHE CHIBI TPEHHS, HCIONB3YIOTCSI CIOCOOBI €&
YMCHBIICHUST WM yBEIHMYeHHs (KaTaHWe Ha JIbDKaX, KOHBKAaX, TOPMOXKCHHE aBTOMOOWIIS,
HCTIOJIb30BaHUE MO IIIHITHUKOB, TUIABAHUE BOJHBIX JKUBOTHBIX U 1p.) (MC — Onomorus).
Pemenne TUNOBBIX pacu€THBIX 3a/1a4d B |—2 AeWCTBHSI ¢ OMOPOI HA aNTOPHUTM, MPEABAPUTEIHHO
pa300paHHBINl COBMECTHO C IEIarOrOM C HCTIOJIb30BaHMEM (OpMYJT Ul pacdéra CHIIBI TSKECTH,
CUJIBI YIIPYTOCTH, CUJIbI TPEHUSL.

Paznen 4. JlaBien

He TBEPIbIX TeJl, sKHUAKOCTel U ra3os (21 4)

JdaBaenue.
Ilepenaua
AaBJIEHUS
TBEPABIMU
TeJaMH,
JKMIKOCTAMM U
razamu (3 4)

Hasnenne. Cnocoduvl ymenvuenus u yeeaudens
oasnenus. /lasnenue easa. 3asucumocmo
oasnenus 2aza om 06véma, memnepamypbi.
Ilepedaua dasnenusi meépovIMU meiamu,
arcuoxocmamu u 2azamu. 3axon Iackans.
ITnesmamuueckue mawiunol.

Hemoncmpayuu?®

1. 3aBHCUMOCTD

TEeMITEPATyPHI.
2. Tlepenava naBieHUS KUIKOCTHIO M Ta30M.

JaBJICHUA rasa oT

Ananmns u 00bsICHEHHE C OHOpOﬁ Ha )II/I]laKTI/I‘{eCKI/Iﬁ Marepual moJJ KOHTPOJIEM 1i€garora OrnbITOB U
[IPAKTUYECKUX CUTYyaluii, B KOTOPBIX NPOSIBIAETCS CUJIA JABJICHHUS.

O6ocHOBaHHE C OMOPOHl Ha TEXHOJIOTHYECKYI0 KapTy MpPH IOMOIIM IIeJarora CHocoOOB
YMCHBIICHUA U YBEJIMUCHUSA TaBJICHUS.

W3yueHune o1 pyKOBOJCTBOM II€arora 3aBUCHMOCTH JIaBJIEHHs ra3a 0T 00bEMa U TeMIepaTyphl.
H3yyenue nox pyKOBOJCTBOM II€Aarora OCOOEHHOCTEH mepenayu JaBICHHUsS TBEPIBIMH TeJIaMHU,
JKUJKOCTSIMU 1 razamu. OO0CHOBaHUE PE3YNIBTATOB ONBITOB OCOOCHHOCTSAMH CTPOEHHS BEIIECTBA B
TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSIHHUAX MPEAJI0KEHHBIMUA (OPMYITHPOBKAMH.
HaGmonenue 3a skcriepiMeHTalbHBIM JJOKa3aTelbCTBOM 3akoHa [Tackans.

Pemenne THNOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBUS C ONOPOH Ha aJITOPUTM, MPEABAPUTEIIHHO
pa3o0paHHBI COBMECTHO C IEIaroroM Ha pacdéT MaBiIeHUs TBEPAOTO Tela.

JdaBienue

3aBUCHMOCTh JaBJICHUA KHUIKOCTH oT

HCCJ’IGHOB&HI/IG C OHOpOﬁ Ha TEXHOJIOTMYCCKYIO KapTy IMOJA PYKOBOJACTBOM II€Aarora 3aBUCUMOCTH




KMIKOCTH (5 1)

rny6unsl.  [udpocmamuveckuii  napadoxc.
Coobwarowuecs  cocyowl.  Tudpaenuueckue
MEXAHUI M.

JMemoncmpayuu’

1. Cool1maromuecs: CoCypl.
2. 'mppaBauueckuii mpecc.

JIABJICHUS KUJIKOCTH OT ITyOWHBI ITOTPYKEHUS U IFIOTHOCTH YKHUKOCTH.

HaGmonenne W HavyajapbHOE MOHMMAaHHWE THAPOCTATHYECKOTO IapajoKca Ha OCHOBE 3aKOHA
IMackans.

N3y4yeHne COBMECTHO C IEJaroroM COOOIIAIOIINXCS COCYIOB.

Pemenne THNIOBBIX pacu€THHIX 3a/1a4 B 1—2 JEHCTBHA C OMOPOI Ha alTOPUTM, IPEIBAPUTEIHHO
pa300paHHBII COBMECTHO C MEAaroroM Ha pacdéT aBICHUS JKUIKOCTH.

HabGmonenue 3a 00bsiICHEHHEM NIPUHINIA ASHCTBUS THIPABINIECKOTO TIPeEcca.

AHanu3 n OOBSICHEHHE C OINOpPOH Ha IUIAKTHYECKHH MaTepuan I0J KOHTPOJIEM Iefarora
IIPAKTUYECKUX CUTyaluld, IEMOHCTPUPYIOIUX IPOSBICHUE MABJICHUS MXUAKOCTU U 3aKOHA
[Mackans, HanpuMep MPOLIECCOB B OpraHu3Me Ipu riry0okoBogHOM HbIpsiHK (MC — Ouosnorus).

ATtMmocdepHoe
nasjenue (6 1)

aTMochepHoe
Cyuecmeo8anust
3emnu. Onbim
Toppuuennu. HUsmepenue  ammocgheproeo
0asneHusl. 3asucumocmov  ammocgeprozo
0aGneHuss Om GblCOMbL HAO YPOGHEM MOPSL.

3emin U
Ipuuuns
0007104KU

ATtMochepa
JIaBJICHUE.
6030VUHOU

Ipubopsr  Onsa  usmepenus ammocgeprozo
oasnenus.

Jemoncmpayuu®

1. [IposiBenue nelicTBus aTMochepHOTO

JaBJICHUA.

Habnronenue 3a SKCIepUMEHTAIbHBIM O0HAPY)KEHUEM aTMOC(EpHOTo AaBICHUS.

AHanu3 1 00BsACHEHHE C ONOPOH Ha AMJAKTHUYECKUI MaTepual Moja KOHTPOJIeM Iefarora omnsIToB
W MPAaKTUYECKHUX CUTYallUii, CBSI3aHHBIX C AEUCTBUEM aTMOC(HEPHOTO JIaBICHUSI.

Habnronenue 3a 00bsCHEHHEM CyLIECTBOBAaHUS aTMOC(ephl Ha 3eMile ¥ HEKOTOPBIX IIaHeTax WIH
e€ orcyTcTBUs Ha npyrux mianerax u Jlyne (MC — reorpadusi, acTpoHOMHUS).

bazoBoe mMOHMMaHWE MPUYMH HM3MEHEHUs IUIOTHOCTH aTMOC(EpHl C BHICOTOW U 3aBHCUMOCTH
aTMOC()EPHOTO IaBJICHUS OT BBICOTHI.

Pemenne THIOBBIX pacdETHBIX 3aad B 1—2 NEHCTBHS € ONOPOH HA aNrOPUTM, MIPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEJIaroroM Ha pacyéT aTMOC(EPHOTO JAaBICHHUS.

N3yyenune nox pykoBOJICTBOM Iearora ycTpoicTsa 6apoMeTpa-aHepounsa.




HeiicTBue
“KMJIKOCTH U ra3za
HA NOrpy:KéHHOE B
HUX Tey0 (7 4)

Jleticmseue  oicuokocmu  u - eaza  Ha
nocpyxcénnoe 6 nux meno. BplTankusaromas
(apxumenoBa) cunma.  3akon  Apxumeoa.
ITnasanue men. Bosoyxonnasanue.

JMemoncmpayuu’

1. 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT
00béMa TOrpYKEHHOM dYacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

2. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY
BBITECHEHHOM JKUJKOCTH.

3. YcnoBue IUlaBaHUs TeEN: IUIABaHUE WU

NOTrpy’XeHue TCEJI B  3aBUCUMOCTH OT
COOTHOIICHHUA IUIOTHOCTEH TCIa n
KHUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. MccnenoBanne 3aBUCHMOCTH Beca Tela B
BoJIe OT 00bEMa MOrPyKEHHON B KHUKOCTb
4acTH Tena.

2. OmpeneneHue  BBHITAIKUBAIONIEH  CHIIBI,
JCHUCTBYIONEW Ha TeJO, MOTPYXEHHOE B
XKHIKOCTb.

3. IIposepka HE3aBUCHUMOCTH

BBITAJIKUBAIOLICH CUJIbI, TEHCTBYIOIIEH Ha
TEJIO B XKHUAKOCTH, OT Macchl TeJa.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh
BBITQJIKUBAIOLLEH CUJIbI, JEHCTBYIOLIEH Ha
TEJO B )KUAKOCTH, OT 00bEMa MOTPYKEHHON
B JKHJKOCTh YacTH Te€Na U OT IJIOTHOCTH
YKUIKOCTH.

5. KoncrpyunpoBanmue apeomerpa 110 031
KOHCTPYUPOBaHUE JIOJKH U ONpeJesieHue
€€ Ipy30I0AbEMHOCTH.

HaGmonenue 3a 3KCIEpUMEHTAIbHBIM OOHApy>KeHMEM JEHCTBHSI JKHAKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJO.

OmnpezneneHne ¢ OMOPOH HA TEXHOJIOTHIECCKYIO KapTy BBITAIKHBAIOMICH CHIIBI, NeHCTBYIOMmEH Ha
TENOo, NOTPYKEHHOE B JKUAKOCTD.

HaGmonenne 3a mpoBeneHMeM UM OOCY)KICHHE COBMECTHO C  IIEAAaroroM  OIIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD BBITAIKHBAIOIIEHN CUIIBI, JEHCTBYIOMEN HA TENO B )KUAKOCTH, OT
00bEMa MOrpyKEHHOH B )KUAKOCTh YAaCTH TeJIA M OT INIOTHOCTH KHUJKOCTH.

HccnenoBanne moja pyKOBOJCTBOM Ieflarora 3aBHCHMOCTH Beca Tela B BOJE OT 00BEMa
HOTPY>KEHHOM B KUAKOCTh YacTH Tela.

Pemenne TUNOBBIX pacuéTHBIX 3a1a4 B |—2 AeMCTBHSI ¢ OMOPOIl HA aNTOPUTM, MPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C II€aroroM Ha IMPHUMEHEHHE 3aKOHAa ApXuMeJa U yCIOBHS IIaBaHUS
Tell.

KoHcTpyupoBanue mnpu IOMOIIM Iefarora
U OIpefeneHne e€ rpy30noIbEMHOCTH.

apeoMeTpa WIM KOHCTPYHUpPOBaHHE JIOJKU

Pa3nen 5. PaGoTa u MomHocTh. JHeprus (12 u)

PaGora
M MOIIHOCTH (3 4)

Mexanunueckasi paboTa. MOmHOCTh

HabnroeHue 3a 3KCIEPUMEHTAIBHBIM OIIPEICICHUEM MEXaHHYSCKON PaOOThI CHIIBI TSDKECTH TPU
NaJeHUM Tella U CWIbl TPEHHUS NpPU PABHOMEPHOM IMEPEMEIEHUU Tela MO TOPU30HTAIbHON
MTOBEPXHOCTH.

HaGmonenue 3a geMoHCTpanuei pacyéra MOIIHOCTH, Pa3BUBAEMOi MPH MObEME TI0 JIECTHHIIE.
Pemenue THTIOBBIX pacUETHBIX 3a1ad B 1—2 NEHCTBUS ¢ OMOPOI HA aNTOPUTM, TIPEABAPHUTEIHHO
pa3o0paHHBIA COBMECTHO C IEIaroroM Ha pacyéT MeXaHUIeCKOH padOThl U MOIIHOCTH.

IIpocthie

IIpocTele  MexaHW3MBI:  pblYar,  OJIOK,

HaganmpHoe mnonnManue BBIMIPBIIIIA B CHJIC IIPOCTBIX MEXAHM3MOB Ha IIPUMEPE phbIyara,




MeXaHUu3MBI (5 4)

HaKJIOHHAsA IUIOCKOCTh. [Ipasuno pasHosecus
puiuaea. Ilpumenenue npasuna pasHogecus
pvluaza K 610Ky. «3010moe npasuio» MexaHuxu.
KITZI  npocteix  Mexanu3moB.  IIpocTeie
MEXaHU3MBI B OBITY U TEXHHKE.
Hemoncmpauyuu
1. TIpuMepsI MPOCTHIX MEXAHU3MOB.
Jabopamopnsle pabomol u onvimol
1.0Ompenenenne pabOTHl CHIBI TPEHUS MPH

pPaBHOMEPHOM  [IBIDKCHMH  Tela 110
TOPHU30HTAIILHON MOBEPXHOCTH.
2. UccnenoBaHue  yCIIOBUM  paBHOBECHS

phIyara.
3. Usmepenne KIIJI HakIOHHON MJIOCKOCTH
(37eKTpOHHAs IEMOHCTpAIIs).

MOZBHKHOTO ¥ HETIOJIBM)KHOTO OJIOKOB, HAKJIOHHOH IJIOCKOCTH.

HccnenoBaHue COBMECTHO € IEIaroroM yCJIOBHS PAaBHOBECHS pblUara.

OO6Hapy)XkeHHe 107 pPyKOBOACTBOM IIeJjarora ¢ OIOPOW Ha INHIAKTHYSCKHI MaTepHan CBOHCTB
MPOCTHIX MEXaHW3MOB B PA3IHMYHBIX HHCTPYMEHTaX M MPUCHOCOOICHUIX, HCIOIh3YEMBIX B OBITY
U TEXHHKE, a TAaKXKe B XKUBBIX opranuzmMax (MC — 6uosorus).

Habnromenne 3a SKCIepUMEHTaJIbHBIM JIOKA3aTEIECTBOM paBEHCTBA PadOT TPH HPUMEHEHUH
MIPOCTBHIX MEXAHU3MOB.

Onpenenenne o pykoBoacTeoM negarora KI1/] HakIIOHHOM TIIOCKOCTH.

Pemennie TUNIOBBIX pacu€THBIX 3a1a4 B |—2 AeMCTBHSI ¢ OMOPOIl HA alNTOPUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IE€JJaroroM Ha MPUMEHEHHUE NpaBHiia paBHOBECHS pbluara M Ha pacuér
KIIA.

MexaHnnveckas
Heprus (4 4)

Mexannueckas sHeprus. Kuumemuueckas u
nomenyuanvHas suepaus. Ilpeepawenue 00no2o
6U0a Mexanuueckol 3Hepeuu ¢ Opyeou. 3aKOH
COXpaHEHHMs SHEPTUU B MEXaHHUKE.

JlabopaTopHbie padoThl H ONBITHI.

1. NU3yuenue 3aKOHa COXpPaHEHHUS
MEXaHUYECKOW  DHEepPrud  (DJICKTPOHHAS
JIEMOHCTPAIIHS).

HaGmonenue 32 OKCIEPUMEHTAJBHBIM  ONpPEJCICHHUEM  HM3MEHEHUs  KUHETHYECKOH
U TIOTCHLMAJIEHON SHEPTUH TeJa IIPU €Tro CKaThIBAHUH M0 HAKIOHHO MJIOCKOCTH.
®opMynMpoBaHHE COBMECTHO C IEJaroroM Ha OCHOBE HCCIEOBAaHMS 3aKOHA COXPaHEHHS
MEXaHNYECKON SHEPTUH.

[TpeacTaBnenue Npy MOMOIIY MeJarora rpaHull IPUMEHNMOCTH 3aKOHA COXPAHEHHUS SHEPTUH.
Pemenne THIMOBBIX pacdETHBIX 3aad B 1—2 NEHCTBHS C ONOPOH HA aNrOPUTM, MIPEABAPUTEIHHO

p3306paHHBII>'I COBMECTHO C IE€AaroroMm € UCIoOJb30BAHHUEM 3dKOHA COXPAHCHU SHCPTUU.

Pe3zepBHoe Bpems (3 4)

8 KJIACC (68 1)

TemaTnueckui
0JI0K, TEMBI

OcHoBHOE coJIepkaHue

OcHoOBHBbIE BUABI 1eSITEJILHOCTH yYaLIUXCHA
(Ha ypoBHe y4eOHBIX JeiicTBHI)

Pasnen 6. TenuioBble siBieHus (28 4)




Ctpoenue
U CBOlicTBA
BewecTa (7 4)

Ocnosnbie NOJIONCEHUS MONEKYNAPHO-
KUHEMmu4ecKol meopuu CmpoeHusl eeujecmasd.
Macca u pazmepor amomos u monexyn. Onvimol,
noomeepoicoarouwue  OCHOBHbIe — NOJLONCEHUS.
MONEKYIAPHO-KUHEMU4ecKou meopuu.

Monenu TBEPAOTO, SKHUJKOTO Hu
ra3zo00pa3Horo COCTOSIHUI BEIIICCTBA.
Kpucmannuueckue u  amopuvie  mena.
ObvsacHuenue ceoucme 2asz08, HCUOKOCmeu u

meépobix  men  HA  OCHOBe  NOJOJCEHUl
MONEKYNAPHO-KUHEMUYECKOU meopuu.
CMauMBaHUE U  KANULIApPHLIE — SGTEHUA.

Tennosoe pacuupenue u cocamiue.

JMemoncmpayuu?

1. Habmonerne OpOyHOBCKOTO IBHIKCHHS.

2. Habmonenne nuddys3um.

3. HaOmroneHue sABIEHWNM CMadWBaHusg WU
KaMMULIPHBIX SBICHHH.

4. HabmoieHre TETIOBOTO PaCIINPEHHS TE.

5. U3menenue JIaBJICHUS rasza npu
U3MEeHeHnn o0b€Ma W HarpeBaHUM WU
OXJIQXKICHUH.

Jlabopamopnsie pabomol u onvimol.

1. OnbITEL IO OOHAPYXXKEHHIO NIEHCTBHSA CHII
MOJIEKYJISIPHOTO TPUTSHKSHUS (mu
ANEKTPOHHAS JEMOHCTPAIIHS).

2. OmBITEl TIO BBIPAIIUBAHHUIO KPHCTAJIIOB
ITOBapEHHO COJIU HIIH caxapa.

3.0nbITHl 1O  HAONIOJNEHUIO  TEILUIOBOTO
pacIIupeHus Ta30B, )KHIKOCTEH U TBEPIBIX
TEI.

4. OnpeneneHre  JaBJICHHS
OaJyIoHe IIIpHIIA.

5. OmBITHL, AEMOHCTPUPYIOIINE 3aBUCHMOCTD
JABJICHHUS BO3JIyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIAXKICHUS.

6. Ilposepka eunomeswi JUHENHOU
3asucumocmu OJ1UHbI cmonbuka
HCUOKOCIMU 8 MEPMOMEMPULECKOU mpyOKe
om memnepamypbi.

BO3MlyXa B

HaGmonenne u uHTEpHIpeTanusi COBMECTHO C IIEAArOroM OIBITOB, CBHACTEIBbCTBYIOIINX 00
ATOMHO-MOJIEKYJISIDHOM CTPOEHHH BEIIECTBA: OIBITBI C PACTBOPEHHEM pa3IMYHBIX BEILECTB B
BOJE.

Pemenue TMIIOBBIX pacuéTHBIX 3aj1a4 B 1—2 nelicTBUsA ¢ OMOPOIl Ha anropuT™, MpeaBapUTEIHHO
pa3o0paHHbIl COBMECTHO C IIEaroroM IO OICHUBAHWIO KOJMYECTBA aTOMOB HJIM MOJIEKYN B
eanHMLEe 00BbEMA BEIIEeCTBA.

[lpencraBnenue mnpu moMoumM mexarora OpOYHOBCKOTO JABWXKEHHS, sBieHus auddysun
U pa3Iuyuil MeXy HUIMHU Ha OCHOBE IOJIOXKEHUH MOJIEKYIIPHO-KUHETUYECKOH TeOpUH CTPOSHUS
BEIIECTBA.

OOBsicHEHHE IIPY ITOMOIIH TI€Jjarora ¢ ONOpoi Ha TUNAKTHIECKUI MaTepuall OCHOBHBIX Pa3IHINH
B CTPOEHHUH Ta30B, JKUAKOCTEH M TBEPABIX TEN C HCIOJIB30BAHHEM IIOJIOKEHUH MOIEKYISPHO-
KHHETHYECKON TEOPUU CTPOECHHUS BEIIECTBA.

IIpoBenenue moa pyKOBOACTBOM IENArora ONBITOB IO BEIPAIIMBAHUIO KPUCTAIUIOB MOBApPEHHON
COJIM MM caxapa.

[TpoBenenue COBMECTHO C IENaroroM M OOBSICHEHHE M3 IPEIUIOKESHHOTO IEePEYHs BBIBOJOB
OIIBITOB, IEMOHCTPUPYIOIINX KAWLIIPHBIE SIBJICHMS U SBJICHUE CMAYUBAHU.

OOBsCHEHHE C ONOpOl Ha TEXHONOTHYECKYI0 KapTy II0Jl PYKOBOJACTBOM IIefarora poiu
KalWUISIPHBIX SBICHUHN JUTS IOCTYIJIGHUsI BOJIBI B opranu3M pactenuit (MC — Guoiorus).
HaGumiozienue onbITOB 10 HAOJIIOACHHIO TEIUIOBOTO PACHIMPEHHS I'a30B, KUAKOCTEH M TBEPIBIX
Tell.

OOBsicHEeHHE C OIOPOIl Ha TEXHOJIOTHYECKYIO KapTy I10J] PyKOBOJCTBOM IIe/larora COXpaHEHUS
00bEMa TBEPIBIX TEN, TEKYYECTH XHIKOCTH (B TOM YHCIE, Pa3HUIBI B TEKyYeCTH IS pa3HBIX
JKUJIKOCTEN), JaBIeHHS Ta3a.

Habmronenune 3a npoBeA€HHEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTD JIaBJICHHS BO31yXa OT
ero o0bEMa 1 HarpeBaHusl WITH OXJIAXK/ICHHS, 1 UX OOBSICHEHNE Ha OCHOBE AaTOMHO-MOJIEKYJISIPHOTO
Y4EHHUS.

AHanu3 npyu MOMOIIHX TeJJarora ¢ oopoi Ha AUJAKTHUECKUI MaTepHall MPaKTUIECKUX CUTYAITUH,
CBS3aHHBIX CO CBOMCTBAaMHU I'a30B, JKUAKOCTEH U TBEPABIX TEJL.




TensioBble
npoueccsl (21 )

Temmeparypa. Cesa3b memnepamypsi co
CKOPOCMbIO MENio8020 08UNCEHUS YACMUY.

BuyTpennsis sneprust. Cnocobuvl usmenenus
BHympenHel  9Hepeuu: menionepeoaid u
cosepuwienue pabomvl. Buovl mennonepedauu:
MenIonPOBOOHOCHIb, KOHBEKYUS, USTYUEHUe.

Konmuectro TETUIOTHI. VY nenvHas
TEIJIOEMKOCTh ~ BeleCTBa.  [enioobmen  u
meniogoe pasHogecue. YpaeHerue meniogozo
bananca.

Inagnenue u omeepoesanue
KpUCMAITUYeCKUX sewecms. VY nenbHas
TeIUIoTa IUaBlieHUs. [lapoobpasosanue u
kondencayusa. Hcnapenue (MC). Kunenue.
VY nenbHas TEIIoTa napooOpa3oBaHUsL.
3asucumocms  memnepamypvl KUNeHus om
ammocpepnozo oasnenus. Braxcnocmeo
6030yxa.

OHeprus
CTOpaHWUsL.

Hpunyunwvt pabomuvl mennoswix dguzameneil.
K1l meniosozo
odgucamens. Tennogvie Osueamenu u 3auuma
oxpyacaroueti cpedvt (MC).

3axon coxparnenus u npespaujenus 3Hepeuu
6 mennogulx npoyeccax (MC).

Hemoncmpayuu®
. [IpaBuna u3MepeHus TeMnepaTypehl.

. Buner Temmonepenayn.

. OxJaxkieHre pu COBEPIICHUU PaOOTHI.

. HarpeBanme mnpm coBeprieHun pabOTHI

BHEIIHUMH CHITAMHU.
5. CpaBHeHHE TEMIOEMKOCTEH pa3IMIHBIX
BEIIIECTB.

. Habmonenne xunenus.

7. HabmoneHne MmOCTOSIHCTBA TEMIIEPATYPHI
TIpH TUIABJICHUH.

8. Mopenu TEIIOBLIX ABUTaTeIIeH.

Jlabopamopnuie pabomol u onvimol.

1. Ilposepka 2unomeswi JUHENHOU
3a8ucumocmu OnuMbL cmonbuka
AHCUOKOCIMU 8 MEPMOMEMPULECKOL MPYOKe
om memnepamypeoi.

2.Habmiogenne  W3MEHEHHS

TOIUIMBA. YJieJbHAas TemjoTa

AW N =

=)

BHYTpEHHEH

O6ocHOBaHHE 0 TIOATOTOBICHHOMY aJTOPUTMY COBMECTHO C IIEIarOrOM IIPaBHJ HW3MEPEHUS
TEeMIIEpaTypBbl.

CpaBHeHHUE pa3IUYHBIX CIOCOOOB U3MEPEHHSI U LKA TEMIIEPATYPBhI.

HaGmonenue 3a npoBeleHUEM OIBITOB, JIEMOHCTPUPYIONIMX W3MEHEHHE BHYTPEHHEH dHEprHu
TeNa B pe3yJibTaTe TelIonepeaud U paboThl BHEIIHUX CHIL.

HaGmonenne 3a  mpoBeleHWEM  OIBITOB,  OOCYXICHHE  IPAaKTHYECKHX
JIEMOHCTPHUPYIOIUX pa3IMYHble BHJbl TEIUIONEPEJaun: TEeIUIONPOBOJHOCTS,
U3ITy4eHHe.

HccnenoBanne ¢ omopodl Ha TEXHOJOIMUYECKYHO KapTy IOJ PYKOBOACTBOM II€[arora siBJICHUs
TEIUTO0OMEHA TIPH CMEIIUBAHUH XOJIOTHOW U ropsiIeii BOIHI.

HabnromeHue ycTaHOBICHHS TETNIOBOTO PAaBHOBECHS MEXKITy TOPSUEH U XOJIOXHON BOJIOM.
OmnpeneneHue NOpu I[OMOLIM MeAarora KOJMYECTBAa TEIUIOThI, IOJIYYEHHOIO BOJIOH mpu
TEIUTIO0OMEHE C HAarPEeThIM METAJUIMIECKUM IIFITHHIIPOM.

OmnpezeneHue Mo TabuIe yAEIbHON TeIIOEMKOCTH BEIIeCTRA.

Pemenne TMIMOBBIX pacu€THBIX 3a/1a4 B 1—2 JeMCTBUA C ONMOPOI Ha alNrOPUTM, TPEIBAPUTEIHHO
pa300paHHBIl COBMECTHO C IEAAroroM, CBA3aHHBIX C BBIYMCICHHEM KOIMYECTBA TEIUIOTHI U
TEIIOEMKOCTH TIPH TEILIOOOMEHE.

AHanu3 npu MOMOIIM MeJarora CUTyaluil MpakTUYeCKOro HCIOJIh30BAHUS TEIIOBBIX CBOMCTB
BEIIECTB M MaTepHalioB, HampuUMep B [EJIX DJHEProcOepekeHUs:  TEIUIOM30JIIIHNSA,
SHEprocOeperaronne KPhIIii, TS PMOAKKYMYIISTOPEI H T. 1.

Habnronenue sBneHnid McapeHUs M KOHICHCAIIHH.

Habnromenue 3a ucciegoBaHreM IpoIIecca HCIAPSHHUS PA3TUIHBIX KUIKOCTEH.

OOBsCHEHHE TI0 alNTOPUTMY COBMECTHO C TEJaroroM SIBJICHWN HCIApEHUS W KOHJCHCAIlMU Ha
OCHOBE ATOMHO-MOJIEKYJIIPHOTO YYEHUSI.

Habnromenne u oOBsICHEHHE Tpollecca KHIMCHHS, B TOM YHCIE 3aBUCHMOCTH TEMIIEPaTypHI
KHIICHHS OT JaBICHHUS.

OmnpeneneHne 1o TabiuIle OTHOCUTENBFHOMN BIaKHOCTH BO3-IyXa.

Habnroxenue mporecca miaBIeHUs KPUCTAUIMIECKOTO BEIIECTBA, HATIPHUMED, JIbJa.

CpaBHEHHE TI0 TJIAaHY NPH MOMOIIM IeJarora MpOIECCOB IUIABJICHHS KPHCTAIMYECKUX Tell
U pa3MsATdeHus TP HarpeBaHUU aMOP(HBIX TEIL.

Omnpenenenue 1o TadunIe yAEIbHON TEIUIOTH TIABJICHHUS JIbA.

OOBsicHEHHE TI0 CXeMe MocIIe 00CY>KACHHS C TIeJaroroM sIBICHUH IUIaBJIeHUS U KPUCTAJUIN3aUN
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUSL.

Pewenue TMNOBBIX pacy€THBIX 3a7a4 B 1—2 NEHCTBUS C OMOPON Ha aJrOPUTM, MIPEIBAPUTEIHLHO
pa3o0paHHBIII COBMECTHO C II€AAaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJHMYECTBA TEMJIOTHI B
IpoLeccax TeIonepeauy npu iaBjieHUH U KPUCTAJUIU3AIUK, UCTIAPEHUH U KOHJIEHCAI[UH.
AHanmu3 P IOMOIITH TIeIarora ¢ OT0poi Ha AMTAKTHYECKIH MaTepHaj CUTyaluii MPaKTHIECKOTO
[IPUMEHEHUS SIBJICHUM IUIABJICHUS M KPUCTAIIM3ALMU, HAIpHUMEp, IOJyYEHHE CBEPXYHUCTBIX
MaTepHajoB, COJIEBasl IPEIKa U JIp.

AHanu3 Ipy IOMOIITH IeJarora padoTsl U 0OBSICHEHNE IPUHIIAIIA JEHCTBUS TEIIOBOTO ABUTATEIIS.
Brrunciienne KoauuecTBa TEIUIOTHI, BBIACISIOIETOCS [IPU CTOPAHUU PA3IMYHBIX BUJOB TOILIMBA,
u KIIJ[ nBurarens.

OO6cyxIIeHne COBMECTHO C TI€JaroroM 9KOJIOIMYECKUX OCIEICTBUI MCIIONB30BaHUS IBUraTENeH
BHYTPEHHETO CrOpaHusl, TEIJIOBBIX U rHapoatekTpocTaniuii (MC — sKoJoTus, XUMHUs).

CUTyaluH,
KOHBEKIIMIO,




SHEPIrUU Tenla B pe3yabTare
TEIUIONEePEIauy U paOOThI BHEIITHUX CHIL
3. UccrnenoBaHue SBICHUS TEIIOOOMEHA IpH
CMELIMBaHUM XOJOJHOM U ropsiuel BOABIL.
4. Onpedenenue  Konuyecmea  mMeniomol,
NOIYYEHHO20 8000U Npu MeniooOMeHe ¢
Hazpemuim Memaiiudeckum YuiuHOPoM.
. MccenoBanme mporecca ucmapeHus.
6. OnpeneneHrne OTHOCUTENBHON BIAXKHOCTH
BO3/yXa.
7. Onpedenenue
naaenenus 1voa.

|91

VOenbHO meniomul

Pazgen 7. JnekTpuueckue 1 MArHUTHBIE siBjieHus (37 1)

DileKTpUYecKHue
3apsabl.
3apsikeHHBbIE TeJia
" UX
B3aHUMOJeHCTBHE
(7 9)

Onexmpusayus mei. [Ba pona
JJEKTPUYECKUX  3apsgoB. BzammopeiicTBue
3apsHKEHHBIX Tell. 3axon Kynona (3asucumocme
CUTbL 83AUMOOCUCNBUSL 3APSANHCEHHBIX Mel Om
BeUYUHBL  3APA008 U PACCMOAHUAL  MeHCOY
menamu,).

Onektpuueckoe mone. Hanpsoicénnocmo
anekmpuyeckozo noas. Ipunyun cynepnosuyuu
neKmpuyeckux noneii (Ha KaA4eCmeeHHOM

yposne).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii NIeKMpUYecKuii 3aps0.
Cmpoenue amoma. ITpoBogHUKHN u
JUAIEKTPUKU. 3aKkoH COXpPaHEHHUs
3IEKTPUUECKOTO 3apsija.

Jtemoncmpayuu’

1. DnexTpuzanus Teml.

2. /Ia poma dNEKTPUYECCKUX 3apslIoB U
B3aMMOJICHCTBHE 3aPSDKCHHBIX Tell.

3. YCTpoHCTBO U JAeiicTBUE 2IEKTPOCKONA.

4. DnexkTpocTaTuyecKas HHAYKIIMSL.

5.3aKkoH  COXpaHEHHS  JJCKTPUUCCKUX
3aps/IoB.

Jlabopamopnsie pabomovl u onvimol.

1. OnpITEI TIO HAOITIONEHUIO DJIEKTPHU3AIUH
TeJ WHAYKIUEH U IPH COIPUKOCHOBCHUH.

Habnromenne 3a mNpoBeICHWEM ONBITOB [0 JIIEKTPHU3AIUU TENl TPH CONPUKOCHOBCHUU H
UHIYKLHUEH.

HabOnromenne u o0OBsACHCHHE C OMOpPOW HAa MOUAAKTHICCKHA MaTephall B3aWMOJCHCTBHUS
OJIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.

OOBsCHEHHE TIPU TIOMOIIH TIe1arora IPUHIIAIA TSHCTBHS JIEKTPOCKOTIA.

OOBsICHEHHEe COBMECTHO C TIeIaroroM SIBJICHHM JJIEKTPU3allMU TPU CONMPHUKOCHOBEHUHU Tel U
WHIYKUHUEH ¢ UCTIOJIb30BAHUEM 3HAHUM O HOCUTEISIX 3JIEKTPUUYECKUX 3apsJI0B B BEILIECTBE.
Pacro3naBanue u OOBSCHEHHE IO CXEME COBMECTHO C TENaroroM SIBICHHUH JJIEKTpU3AIUU
B ITIOBCEIHEBHOM KH3HU.

Habnromenue 1 00BbsICHEHHE C OMOPOI HAa TEXHOJOTHMUYESCKYIO KapTy OIBITOB, HIUTFOCTPHPYIOIIHX
3aKOH COXPaHEHUsI AIEKTPUUYECKOTO 3apsijia.

HabnroeHue onpITOB IO MOJCITHPOBAHUIO CHIIOBBIX JIMHUH 3JIEKTPUUECKOTO TIOJIS.
UccnenoBanue moa pykoBOJACTBOM IeJarora AeMCTBUs AIEKTPUUECKOrO IMOJI Ha MPOBOAHUKHU U
JIUDJIEKTPUKH




IHocTosiHubIH
3JIEKTPUYECKHUI TOK
(17 9)

DIeKTpUYECKUit TOK. Yenosusn
Cyujecmeo8anus NEKMPUUECKO20 moka.
Hctounuku mnoctosHHOTO TOKa. JledcTBus

9JIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMHUUECKOE,

MarHuTHOE). Onexmpuueckuii MoK

8 AHCUOKOCMSAX U 2A3AX.

PaboTa ¥ MOIIHOCTH AJNEKTPUYCCKOTO TOKA.
3axon [icoyna—J/lenya. Snekmpuueckue yenu
U nompebumenu 31eKMPUYECKOU Hepeuu 8
ovimy. DnexTpudeckas wenb. Cuia ToKa.
OnexTpudeckoe HampspkeHne. CoNpoTHBIICHHE
MIPOBOTHUKA. Yoenvnoe  conpomuenenue
sewecmea. 3akoH Oma IS ydacTKa IICTIH.
IMocnenoBarensHOE u mapasuielbHoe
coelMHeHNe MIPOBOJHHUKOB. Kopomxoe
3aMbIKaHue.

Hemoncmpayuu®

1. IIpoBOAHUKH U AUDIEKTPUKH.

. MonenupoBanue CHJIOBBIX

ANEKTPHYECKOTO TIOJIS.

. cTOUYHMKYN TOCTOSIHHOTO TOKa.

. JleHicTBUSA 3JIEKTPUUECKOrO TOKA.

. DNEKTPUIECKUI TOK B KHUIKOCTH.

. I'a30BBbIii pa3ps.

. VI3amepenue cuiibl TOKa aMIepMETPOM.

. I3Mepenne 3neKTpUIecKoT0 HAIPSKCHHS

BOJIETMETPOM.

9. PeoctaT 1 Mara3uH CONPOTUBIICHUH.

Jlabopamopnwie pabomol u onvimol.

1. HccaenoBanue TIeHCTBHS
3JIEKTPUYECKOTO MOJISI HA MPOBOJAHUKHU U
JIMDIIEKTPUKH.

2. Coopxka u poBepKa paboTs!
AIEKTPUIECKON MU TIOCTOSTHHOTO TOKA.

3. H3MmepeHwue U peryaupoBaHUE CHUIIBI TOKA.

\S]

JIMHUAHA
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4. W3mepennue u peryiamupoBaHue
HAIPSHKEHUSL.

5. Hccredosanue 3a8ucumocmu Cuibl moxda,
uoyujeco yepes  pezucmop, om
conpomuenenus pesucmopa u
HANPAICEHUS.

6. Onvimul, deMoHCmpupyouue
3a8uUcuUMocms NEKMPUYECKO20

conpomueieHus I’lpOBO()HuK&Z onm eco

Habnromenne pa3iauyHBIX BHIOB NIEHCTBHS AIIEKTPUICCKOTO TOKA U OOHApY>KECHHE COBMECTHO C
[E€AaroroM 3TUX BUIOB AEHCTBUS B IOBCEAHEBHOM KU3HMU.

COopka Mo cxeMe M UCHBITAHUE O] KOHTPOJEM IeJarora 3JICKTPUICCKON e MOCTOSHHOTO
TOKA.

Habnromenue 3a qeMOHCTpanyeil H3MEPEHHUS CHITBI TOKA aMIIEPMETPOM.

HaOnroenue 3a qeMoHCTpanueil U3MEepPEeHUs ICKTPUICCKOTO HATIPSKCHUS BOJTBTMETPOM.
[IpoBenenue U OOBACHCHHWE TPHU MOMOINM YUYHUTENS OMBITOB, JEMOHCTPHUPYIOIIMX 3aBHCUMOCTH
3JIEKTPUYECKOTO COMPOTUBIIEHUS IIPOBOJHMKA OT €ro JJIMHBI, IUIOIIAIA OIEPEUYHOTIO CEUEHUS U
Marepuana.

Habnromenue 3a meMoOHCTpanmeii NCCIIeIOBAaHMS 3aBUCHMOCTH CHJIBI TOKA, MIPOTEKAIOIIETO Yepes
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAMIPSKEHUSI HA PE3UCTOPE.

basoBble mnpencTaBieHHs O MPaBWIAX CIOXKEHHS HANPSOKEHUH MpU  MOCIEN0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

baszoBble mpencraBieHyst 0 IpaBUIIax Ui CUIIbI TOKA IIPH NapajuieIbHOM COEAMHEHUU PE3UCTOPOB.
HaGmonenue neMoOHCTpanMu Iejarora O CHUTyalMsX IOCIEIOBATEIbHOIO M MapallIeIbHOTO
COEJIMHEHUS TPOBOIHUKOB B JJOMAIIHUX 3JIEKTPUUECKUX CETSAX.

Pemenne TMMOBBIX pacu€THBIX 3a/1a4 B 1—2 JeMCTBUS C ONMOPOH Ha alNrOPUTM, TPEBAPUTEIHHO
pa300paHHbBIl COBMECTHO C NENaroroM ¢ MCHoib30BaHHMEeM 3akoHa Oma u (opmyn pacuéra
3JIEKTPUYECKOTO CONPOTUBIICHUSI TMpPU TMOCIEIOBATEIbHOM U TNapajljIeIbHOM COEJUHEHUU
MIPOBOJIHUKOB.

OmnpeznencHue ¢ OMOPOH HAa TEXHOJOTHYECKYIO KapTy IO PYKOBOJCTBOM Tiearora paOOTHI
3JIEKTPUUYECKOTO TOKA, IPOTEKAIOLIETO YEPE3 PEIUCTOP.

OrnpeneneHure ¢ ONOpOil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJACTBOM I€Jarora MOLIHOCTH
3JIEKTPUYECKOTO TOKa, BBIAEIISIEMOM Ha Pe3UCTOpeE.
Habnromenue 3a uccinemoBaHreM 3aBUCHIMOCTH CHUIBI TOKA Yepe3 JIAMIOYKY OT HaIlpsDKEHHS Ha
HEH.

OmnpezneneHne ¢ OMOPOl HAa TEXHOJOTHUYECKYIO KapTy MOx pykoBoacTBoM mnemarora KIIJ]

HarpeBares.
HaOmonenne 3a  wWccinemoBaHWeM — MPeoOpa3oBaHWs dSHEPTUU TPH  MOABEME  Tpy3a
AIIEKTPOBUIATEIIEM.

OOBsicHEHHE TIOCTIE PACCYKACHHSI C MEAaroroM M COCTaBJICHHUE IUIaHA-KOHCIIEKTa yCTpoiicTBa n
NPUHIUIA ASHCTBUS JOMAIIHNX 3JIEKTPOHArPEBaTEILHBIX IPHOOPOB.

OOBsicHEHHE TIOCIE PacCyXJIEHHsl C IEAaroroM W COCTaBJIEHHE IUIaHa-KOHCIEKTa NPHYMH
KOPOTKOTO 3aMbIKaHUsI 1 MPUHIMIA JICHCTBHS IUIABKUX IPEJOXPaHUTEIeH.

Pemenne THITOBBIX pacu€THBIX 3a/a4 B |—2 1eicTBHS ¢ ONMOPOi Ha alNrOpUTM, IPEIBAPUTEIBHO
pa3o0paHHBIIl COBMECTHO C IeJIaroroM ¢ MCIojIb30BaHneM 3akoHa Jxoyns—IJleHna.
HaGmoienne BOSHUKHOBEHHMS 3JIEKTPUYECKOTO TOKa B )KUAKOCTH.




10.

11.

12.

OJIUHDBI, NIOWAOU NONEPEUHO20 CeYeHUs U
Mamepuana.

Ilposepka npasuia CILOJICEHUs
HANPANCEHUN  NPU  NOCIE008AMENbHOM
CcoeOuHeHUuU 08yX pe3UCHopos.

Ilposepka npasuna Ons cuibl Mmoxka npu
napaienbHOM coeOUHeHUl pe3UCmopos.
Omnpenenenne padOTHl AIEKTPUIECKOTO
TOKa, UAYILETo uepe3 pe3rcTop.
OrmpeneneHue MOIIIHOCTH
3JIEKTPUYECKOIO0 TOKa, BBIAEISIEMON Ha
pesucTope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
UAYIIEro 4yepes  JIaMIIOUKY, oT
HaIpsoKeHUS Ha HEell.

Onpeoenenue KII/[ nacpesamens.




MarsuuTHble
siBJIeHuUs (6 1)

ITocrosiHHbIe MarauThl. B3anmoeiicTeue
MOCTOSIHHBIX MarHuToB. Maenummoe noie.
Maenumnoe none 3emnu u e2o 3nauenue 0ns
arcuznu Ha 3emne. Onvim Dpcmeda.
Maenummnoe noze 21eKkmpuyecko2o moxa.
Ipumenenue 31eKMpPOMASHUMOE 8 MeEXHUKe.
Heticmsue MacHUmMHo20 nois Ha NPOBOOHUK C
MOKOM. Dnekmpoosueamenb HOCMOAHHO20
moka. Hcnonv3zoeanue snexkmpoogueamenetii 8
MeXHUYeCcKUux yCmpoucmeax u Ha
mpancnopme.

Hemoncmpayuu®

1. B3anmopaeicTBHE MOCTOSHHBIX MAarHUTOB.
2. MonennpoBaHue HEBO3MOKHOCTH
pa3aencHus MOTICOB MarHUTA.
3. MopenupoBaHuE  MarHUTHBIX

IMOCTOSIHHBIX MarHUTOB.
4. OmpIT Dpcrena.
5. MarauTtHoe noje Toka. DIeKTPOMarHuT.
6. JletictBue MarHUuTHOT'O OJIS Ha
MIPOBOJHHK C TOKOM.
7. DNeKTpoABUraTeNh IIOCTOSTHHOTO TOKA.

noJiei

Jabopamopnwie pabomut u onvimul.

1. Wccnenosanue MarHUTHOTO
B3aMMOJENCTBHUS IIOCTOSIHHBIX MarHUTOB.

2. Wzyuenue MarHuTHOTO TOJIS
MTOCTOSTHHBIX MAarHUTOB TIPH X 00BeTHHCHUN
U pa3ieTeHNH.

3. HccnenoBanue JeficTBHs
JNEeKTPUYECKOTO TOKa Ha  MarHUTHYIO
CTpEJIKY.

4. OnsITH, JIEMOHCTPUPYIOLLUE
3aBHCHUMOCTH CHUIBI B3aMMOJICHCTBUSA

KaTyIIKU C TOKOM U MarHuTa OT CHUJIbl TOKa U
HaIpaBJICHUs TOKA B KaTYILIKE.

5.  V3yueHue NeHCTBUS MarHUTHOTO IOJIS
Ha IPOBOJIHUK C TOKOM.

HccnenoBanue 1o pPyKOBOJICTBOM Ielarora MarHUTHOTO B3aMMOJEHCTBUSA IOCTOSHHBIX
MarHuTOB.

W3ydeHne ¢ onopoil Ha TEXHOJIOTHUECKYIO KapTy MO pyKOBOJICTBOM Ie/Jarora MarHUTHOTO TOJIS
MOCTOSIHHBIX MarHUTOB IIPU UX 0OBbEANHEHUH U Pa3JICIICHNH.

Habmonenne 3a mpoBeICHUEM OTIBITOB 0 BU3yalH3aliH MO IOCTOSTHHBIX MarHUTOB.
N3ydenne noj pyKoBOACTBOM IENArora siBICHUs HAMarHU4YMBaHUs BELIECTBA.

HccnenoBanue COBMECTHO € NENArOroM J€HCTBUSA 2IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJKY.
HaGmoenue 3a mpoBeeHUEM OIBITOB, AEMOHCTPHPYIOIINX 3aBUCHMOCTh CHIIBI B3aUMOJCHCTBHS
KaTyIIKU C TOKOM M MarHUTa OT CUJIBI U HAaNpaBJICHHs TOKA B KaTyIIKe.

AHanu3 NpH MOMOIIM TEAarora CUTyaruid MPaKTHYECKOTO NPHMEHEHHS 3JIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKHUX YCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUIINHE).

W3yyenue ¢ onopoil Ha TEXHOJOIMYECKYHO KapTy IOJ PYKOBOJICTBOM Ilejarora JIEHCTBUS
MAarHMTHOTO I10JIs Ha IPOBOJHUK C TOKOM.

W3yyenue ¢ onopoi Ha JUAAKTUYECKUM MaTepyuall AEUCTBUS IEKTPOABUTaTEIs.

N3mepenue coBmectHo ¢ negaroroM KIIJ[ anexTpoaBUraTenbHOM yCTaHOBKH.

bazoBble mpezcTaBieHns 0 Pa3IMYHbIX TPUMEHEHUX JJIEKTPOBHUIaTeliel (TPaHCIOPT, OBITOBBIE
YCTpPOWCTBA U JIp.).

6.  Koucmpyuposeanue u usyuenue
pabomul s1eKkmpoosucamers.
7.  Usmepenue KIIQ
ANEKTPOABUTaTEIHHOMN YCTaHOBKH.
DJ1eKTPOMATHUTHAS Onvimul Dapades. Aenenue | TlpoBeneHne COBMECTHO C MEJIAroroM OIBITOB 0 MCCJICAOBAHUIO SIBJICHHS DJIEKTPOMArHUTHON
uHayKuas (4 9) anekmpomazHumuou  unoykyuu.  Ilpasuno | MHAYKIMU: HCCIIeIOBaHIE U3MEHEHUI 3HAUEHHS M HAlIPaBJICHUS] MHAYKIIMOHHOTO TOKa




Jlenya. Onexmpozenepamop. Cnocobwi

noayHeHus. INEKMPUYECKOU OHep2UU.
DJeKTpOCTaHIIUH Ha BO300HOBIISEMEIX
HUCTOYHHMKAX YHEPTHH.

Hemoncmpayuu?®

1. UccaenoBanue SIBIICHUS

9JeKTPOMAarHUTHOM HHAYKIUHL.
2. OnsiTsl Dapajes.

3. 3aBUCUMOCTb HampaBIeHUS
HMHIYKIMOHHOTO TOKa OT YCIIOBHH €ro
BO3HUKHOBCHHMUSI.

4. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomol u onvimol.

1. OmpITBl  TO  WCCIENOBAaHMIO  SIBICHUS
3JIEKTPOMAarHUTHON WHTyKINH:
UCCIIEJIOBaHNE W3MCHCHHWH 3HAUCHHSA U
HAaIpaBJIeHUs] HHIYKINOHHOTO TOKA.

Pe3epBHoe Bpems (3 4)

9 KJIACC (102 u)




TemaTnueckuii 6JI0K,

OcHoBHOe coiep:kaHue

OcHoOBHbIE BUABI AeATCJIbHOCTH YHYAlIUXCH

Tema (Ha ypoBHe y4eOHBIX J1eiicTBUIl)
Pa3znen 8. Mexannueckue siBjieHust (40 1)
MexaHuyeckoe MexaHnueckoe JBIDKEHHUE. | AHAJIM3 C MOMOIIBIO MeJIarora U 00CyKIeHHE Pa3InuHbIX TPUMEPOB MEXaHHYECKOTO JABMKECHHS.

JBH:KEHHE M CIIOCOOBI
ero onucanus (10 4v)

MartepnansHas Touka. Cuctema OTcuéra.
OTHOCHUTENBHOCTh MEXaHU4eCKOTo
JBIDKEHUS. PaBHOMepHOE NpsSMOIMHEHHOe
JBUXeHUe. Hepasnomeproe npamonunerinoe

oguoicenue.  CpemHSIsI U MCHOBEHHASA
CKOpocmb — mend  Npu  HEPAGHOMEPHOM
O0BUIICCHUU.

VYckopenue. Pasnoyckopennoe
npamonunelinoe  Ogudicenue. CBOOOIHOE
nagenue. Onvimst 1 anunes.

Pasnomepnoe osudicerue no
okpysicnocmu.  Ilepuod  u  wacmoma

obpawenus. Jluneiinas u y2noas ckopocmu.
Llenmpocmpemumenvroe yckopeHue.

Jemoncmpayuu

1. Habmronenue MEXaHHUYECKOTO
JBIDKCHHUSI TeJla OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.

2. CpaBHeHHE TMyTell U  TPaeKTOPHH
JBIDKEHHSI OJHOTO W TOTO JKE Tela
OTHOCHUTEJILHO Pa3HBIX TE OTCUETA.

3. U3MepeHue CKOpOCTH U YCKOPEHHS
MPSIMOJIMHEHHOTO JIBY>KEHHUSL.

4. UccnenoBanue NIpU3HAKOB
PaBHOYCKOPEHHOTO JABIDKCHHS.

5. HabmoneHnne JABWXKCHHS Tela IO
OKPY)KHOCTH.

6. HaGnronenne MeXaHMYECKHX SIBJICHUU,
IPOUCXOJAIIMX B CUCTEME OTCYETA
«Tenexxka» Tpu e€ paBHOMEPHOM U
YCKOPEHHOM IBW)KEHHUH OTHOCHTEIHHO
kaOnHeTa PU3UKH.

Jlabopamopnuie pabomol u onvimol.

1. Koncmpyuposanue  mpaxma — 0as
Paseona u 0anbHelue20 pagHoMepHO20
OBUIHICEHUS WIAPUKA UYL MENENHCKU.

2. OnpeneneHue  cpeHe  CKOPOCTH

OOcyXIeHHE COBMECTHO C TI€IarOroM IpaHuIl IPUMEHUMOCTH MOJICTH «MaTepUATbHAS TOUKAY.
Onwucanue nocie 00CyKICHHS C TIEIaroroM MEXaHHUECKOTO JBHKCHHUS Pa3IMIHBIMU CIIOCOOaMu
(ypaBHeHue, Tabnuna, rpaduk).

AHanu3 T1OJA PYKOBOJACTBOM TMearora >KU3HEHHBIX CHUTYalluH,
OTHOCHUTEIFHOCTh MEXaHUYECKOTO JIBIYKCHUSL.

HabmroneHne MeXaHH4eCKOTO IBIYKCHUS Tela OTHOCUTEIFHO Pa3HBIX Tl OTCUETA.

CpaBHEeHHE IIyTeH W TPACKTOPHH JABIKCHHS C OIOPOM HAa TEXHOJOTHUYECKYIO KapTy IIOX
PYKOBOJICTBOM T€Iarora OJHOTO M TOTO K€ TeJla OTHOCHTEIBHO Pa3HBIX TENl OTCUETA.

AHamM3 ¢ TOMOUIBIO Tefarora Tekcra [ammnes o0 OTHOCHUTENBHOCTH IBIKCHUS;, BBITIOJTHECHUC
3aJ[aHUii TI0 TEKCTY (CMBICIOBOE UYTCHUE).

[pocTeiinme BBIYUCIACHUS 0 00pa3ily CpPEeIHEH CKOPOCTH CKOJIbKCHHUS OpPYCKa WJIH JBHIKCHUS
HIapUKa [0 HAKJIOHHOH IIOCKOCTH.

AHanu3 ¥ 0OCYXJECHHE C ONMOPOH Ha TEXHOJOIMYECKYH0 KapTy I0Jl PYKOBOJACTBOM Ielarora
CIOCO00B MPUOIMKEHHOTO OMPEICIICHISI MTHOBEHHON CKOPOCTH.

OmnpeeneHue 1Mocie pacCcyKACHHs C MeIaroroM Mo CXxeMe CKOPOCTH PaBHOMEPHOTO JBM)KEHHS
(mmaprka B )KHAKOCTH, MOJIEITH SJCKTPHIECKOTO aBTOMOOWIIA U T. I1.).

OmnpeneneHre COBMECTHO C MEIAroroM ITyTH, MPOMICHHOTO 3a JaHHBIH MPOMEXKYTOK BPEMEHH, H
CKOpOCTH TeJa Mo TpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JBIDKEHUS OT BPEMEHH.
HavanpHble mpencTaBieHHE O TMPHHIUIAX JCUCTBHS TPHOOPOB, H3MEPSIOMHAX CKOPOCTh
(ctmmomeTpoB).

[IpocTeiimue BEMUCICHHS IO 00pa3Ily IyTH U CKOPOCTH IIPU PaBHOYCKOPEHHOM MPSIMOINHEHHOM
JABW>XCHUU TECJIA.

OmpejeneHne COBMECTHO C M€aroroM MPOMIEHHOIO MyTH M YCKOPEHHMs JBIDKEHHS Tella Mo
rpa¢uKy 3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO TMPSMOJMHEHHOTO IBIDKEHUS Tejla OT
BpPEMECHU.

OmpejeneHne ¢ MOMOIUIBIO ITI€[arora YCKOPEHHUs! Tela IPH PaBHOYCKOPEHHOM JBHXKCHUH MO
HAKJIOHHOH IUIOCKOCTH.

H3Mmepenue o cxeMe Mociie PacCy X ICHHs ¢ MeIaroroM IepHoia U 4acTOThl OOpallleHus Tena Mo
OKPYKHOCTH.

OmnpeneneHre HaX0XKICHHUS IO PYKOBOJICTBOM ITEAarora CKOPOCTH PABHOMEPHOTO JIBIDKCHHUS TeIa
10 OKPY’KHOCTH.

Perrenne THIOBBIX pacuy€THBIX 3a1ad B |—2 NMEHCTBUS ¢ OMOPOW HA aNTOPUTM, MPEIBAPUTEIBHO
pa300paHHBIl COBMECTHO C II€aroroM Ha ONpeAeiCHHe KHHEMaTHIECKHX XapaKTePHUCTHK
MEXaHNIeCKOTO JBIKEHUS Pa3INIHBIX BUIOB.

PacrioznaBanne W TpUOMIMKEHHOE OMHMCAHHWE IO 00pasiy Tocie OOCYXKACHHS C MeJarorom
Pa3NUYHBIX BUIOB MEXaHMYECKOTO IBIDKEHHS B MPHUPOJAEC M TEXHUKE (Ha mpuMepax CBOOOIHO
TAIAFOIIIX TEJ, IBIDKEHUS KIUBOTHBIX, HEOSCHBIX TEJl, TPAHCIOPTHBIX CPEICTB | JIp.).

B KOTOPBIX IIPOSIBIIAETCS




CKOJIbKEHUSI OpycKa WM JBHKECHHS
LIapHKa 110 HAKJIOHHOH MIIOCKOCTH.

3. OnpeneneHne YCKOpEHHS Tella IMpH
PaBHOYCKOPEHHOM  [BIDKCHHH  IIO
HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBaHne 3aBUCUMOCTH IYTH OT
BPpEMEHH IPH  PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

5. Ilpogepka  eunomesvi.  ecnu  npu
DABHOYCKOPEHHOM — OsudiceHuu  6e3
HAYanIbHOU CKOPOCMU NYMU OMHOCAMCS
KAk pAa0  HeuémHulx — uucen, — mo
coomeemcmeyroujue nPOMEINCYMKU
8pemMenU 0OUHAKOBbI.

BzaumoneiicrBue TeJ
(20 v)

Ilepsriii 3akoH HeroTona. Bropoit 3akon
Herorona.  Tperuéi 3axkoH  HbroToHa.
IIpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3axon [yka. Cuna
MpEHUsA: CUNA MPEHUs CKOJbICEHUS, CUNd
MpeHus: noKos, Opyaue UObl MPEHUs.

Cuiia TSDKECTH M 3aKOH BCEMHPHOTO
TSATOTEHMUS. Yckopenue cBoboHOTO
najeHus. Jeuoicenue nianem gokpyz Connya
(MC). Ilepsasi Kocmuueckas CKOpPOCHIb.
Hesecomocms u nepezpysxu.

PaBHOBecue ~ marepuanbHOM — TOYKH.
Abcomomuo meépooe meno. Pasnosecue
meépooeo mena ¢ 3aAKPeniéHHOU  O0Cbio

8paeHUsL. MomeHT ~ cuIbl. Lenmp
msadsxcecmu.
Hemonucmpayuu

1. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl
TeJla U JEHUCTBYIOIIEH Ha HETO CHUJIBI.

2. Habnrogenne paBeHCTBA CWJI  TIPH
B3aMOCHCTBUH TEII.

3. MI3ameHeHue Beca Teja Mpu yCKOPEHHOM
JBHOKCHHH.

JlabopaTopHble paGoThl U ONBITHI.

1. UccnenoBanne  3aBUCUMOCTH
TPEHUS CKOJIbXKCHMS oT
HOPMAJIbHOTO JJABJICHHUS.

2. Onpenenenne Kod(pPHUIUCHTA TPEHUS
CKOJIbXKEHMUSL.

CHJIBI
CHJIBI

HabmrogeHne u OOCYXICHHE COBMECTHO C IIEaroroM OIBITOB C JBWKCHHEM Tela IIpH
YMEHBUICHUHU BJIMAHUA APYTUX TCJ, MIPCHATCTBYIOINX ABUKCHUTO.

AHanu3 Mo cxeMe IMocje PacCyKACHUS ¢ MearoroM TekcTa ['anuiest ¢ ONHUCaHuEeM MBICICHHOTO
OKCIICPUMCEHTA, 06OCHOBI)IBaIOHIeFO 3aKOH MHEPIIMU; BBITIOJTHCHUE 3az[aH1/1171 IO TEKCTY (CMLICJ'IOBoe
YTEHHE).

OOcyxaeHne MoJi PYKOBOJACTBOM IeJlarora BO3MOXXHOCTH BBITIOJIHEHUSI 3aKOHA HHEPLUH
B PA3JIMYHBIX CUCTEMAaX OTCUETA.

Habmronenne u o0CyX/IeHHEe COBMECTHO C MIEIArOTOM MEXaHHYCCKUX SBJICHUN, POUCXOIANIINX B
cucteMe orcuéra «Tenexka» Nmpu €€ paBHO-MEPHOM M YCKOPEHHOM JBM)XEHHHM OTHOCHTEIBHO
KaOuHeTa PU3NKH.

JeiicTBus ¢ BEKTOpaMU CUJI: BHIIIOJIHEHUE 3aJJaHUI 110 CJI0KEHUIO U BEIYUTAHUIO BEKTOPOB.
HabnroneHne 3a mpoBeNeHHEM OMBITOB, JEMOHCTPHPYIONINX 3aBUCUMOCTHh YCKOPEHHS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI U MaccChl Teja.

AHanmu3 U OOBSCHEHHWE C OMOPOH Ha TEXHOJOTMYECKYI0 KapTy IO PYKOBOJCTBOM Iiefarora
SBJICHUH C NCIOJIBh30BaHUEM BTOPOTO 3akoHa HpioTOHA.

Pemenne TUTIOBBIX pacu&THBIX 33134 B |—2 JASHCTBHSI ¢ OMOPOI HA aNTOPHUTM, MPEABAPHUTEIHHO
pa3o0paHHBIE COBMECTHO C TIEIarOrOM C HCIIOJIb30BaHWEM BTOPOTo 3akoHa HproTOHA M mpaBmia
CITO’KEHHSI CHIL

Omnpenenenre COBMECTHO C MEJArOroM XKECTKOCTU NPy KUHBI.

AHanu3 cuTyanuii ¢ onopoi Ha TEXHOJOTUYECKYIO KapTy O]l pyKOBOJICTBOM IEAarora, B KOTOPhIX
HaOIOIal0TCs yrpyrue nedopMaiuu, U UX 00bICHEHHE C HCIIOIh30BaHUEM 3aKoHa ['yka.
Pemenne TMNOBBIX pacuéTHBIX 3a4ay B |—2 AeicTBUSI ¢ ONMOPOI HA aNrOpPUTM, MpPEABAPUTEIHHO
pa300paHHBIN COBMECTHO C TIEIarOTOM C UCIIOJIb30BaHHEM 3akoHa ['yka.

HccnenoBanne npu MOMOIIM MEJarora 3aBUCUMOCTU CHJIBI TPEHHSI CKOJIBXKEHHUS OT CHJIBI
HOpMaJIbHOTO AaBJieHnsA. COBMECTHOE 00CYKACHNE PE3yTbTaTOB HCCIICIOBAHNS.

Omnpenenenne IMOA KOHTPOJIEM IIeJjarora ¢ OIMOPOM Ha KOHCIEKT KOX(PQPHUIIMEHTa TpPEHUS
CKOJIb)KEHUS.

M3mepeHue ¢ MoOMOILIBIO IEAAroTra CHUIIbl TPEHUS MOKOSL.

Pemenune TUTIOBBIX pacuETHBIX 33134 B |—2 ACHCTBHSI ¢ OMOPOI HA aNTOPHUTM, TMPEABAPHUTEIHHO




3. OnpeneneHue XECTKOCTU NMPYKHUHBI.

pa3o0paHHBIf COBMECTHO C IIEaroroM C WCIIONB30BAaHMEM (OPMYIBI sl CHIIBI TPEHUS
CKOJIb)KEHUSI.

AHanu3 Mo cxeme Mocie pacCyKISHUs MeJarora 0 IBMXEHUH Tel TOJBKO MOJ ACHCTBUEM CHIIBI
TSKECTH — CcBOOOTHOTO MaJeHuUs;.
OO®BscHEHHE TIOJ] PYKOBOACTBOM IEarora HE3aBUCHMOCTH YCKOPCHHS CBOOOJHOTO MAaJCHUS OT
Macchl Tena.

OrneHKa COBMECTHO C MIEIaroroM BEJIMYUHBI CUIIBI TATOTEHHUSI, IEUCTBYIONIEH MEX Ty ABYMsI TeJlaMu
(mi1st pa3HBIX Macc).

AHanmm3 ¢ OMOpoi Ha TUAAKTUIECKUH MaTepual ABIDKEHHS HEeOECHBIX Tell IO ACHCTBHEM CHIIBI
TATOTEHUSA (C UCTIONIB30BaHUEM JOMTOTHUTEIBHBIX HCTOYHIUKOB HHPOPMALINH).

Pemienne TunoBeIX pacuéTHRIX 3aAay B 1—2 AecTBUS ¢ ONMOPOI HA aNrOpUTM, NPEABAPUTEIHHO
pa300paHHBIl COBMECTHO C TENAaroroM C HCIIONB30BAHHEM 3aKOHA BCEMHUPHOTO TATOTCHHA U
(dbopMyIIBI 17T pacu€Ta CHITBI TSHKECTH.

HaGOnrogenne u 0OCyXJIEHHE C IIOMOIIbIO IIEJarora OIMBITOB IO HM3MCHCHHIO Beca Teja
MIPH YCKOPEHHOM JIBI)KEHUH.

AHanu3 ¢ MOMOIIBIO MeJarora yCclIoBUi BOSHUKHOBEHHSI HEBECOMOCTH U TIEPErPy3KH.

Pemenne TUTIOBBIX pacuéTHBIX 3aj1a4 B |—2 AEHCTBHSI ¢ OMOPOI HA aNTOPUTM, MPEABAPUTETHHO
pa300paHHBIi COBMECTHO C TIEIaroroM Ha ONpeeICHUE Beca Telia B Pa3INYHbIX YCIOBUSIX.
AHanu3 ¢ omopol Ha TEXHOJIOTMYECKYIO KapTy MO/ PYKOBOJCTBOM IeJarora Cui, IeHCTBYIONINX
Ha Tello, IOKOSIIEECs Ha OIope.

Onpenenenye ¢ TOMOIIBIO Me1arora HEHTpa TAXKECTH Pa3IUUHbIX TEIl.




3aKoHBI COXpaHeHHUs
(10 v)

Wmnynee tena. Hzmenenue umnynvca.
Hunynoe  cunvi.  3aKkOH — COXpaHCHHSA
umnyinbsca. PeaktuBnoe neuxenue (MC).

Mexannueckass pabota ¥ MOIIHOCTE.
Pabota cun TSXKECTH, ynpyeocmu, mpeHus.
Ces3v onepeuu u pabomul. IloTeHnManbHas
SHEprus Tena, TIOJJHATOTO HaJ
MOBEPXHOCTBIO  3eMIH. [lomenyuanvhas
9Hepeus cocamoli npyxcunsl. Kuaernaeckas
sHeprus. Teopema o KUHEMu4ecKol SHepeuu.
3aKoH COXpaHEHUS MEXaHUICCKOH SHEPTHH.

Hemoncmpayuu

1. Tlepenmaua UMITyJIbCa npu
B3aUMO/ICHCTBUH TEII.

2. TlpeobpazoBanus SHEPruu npu

B3aUMO/ICHCTBUH TEIL.

3. CoxpaHeHHe UMITYJIbca IIPH HEYIPYTOM
B3aUMO/ICHCTBUH.

4. CoxpaHEeHHE UMITyJIbCca TIPH aOCOTIOTHO

YIPYIOM B3aUMOJEHCTBUHU.

Ha6moneHne peakTHBHOTO JIBMYKCHHUS.

6. CoxpaHeHHE MEXaHMYECKOH HHEPTUU
IIpY CBOOOTHOM TTaJICHUU.

7. CoxpaHEHHE MEXaHHYECKOW DHEpruu
Ipyu ABWXXCHUU TEJIa TI0J I[eﬁCTBPIeM
MPY>KHHBI.

Jlabopamopnwie pabomol u onvimol.

1. Omnpenenenue paboTHI CHIIBI TPEHUS ITPH
pPaBHOMEPHOM  JBIDKCHHUHM Tela 110
TOPHU30HTAILHOM MOBEPXHOCTH.

2. Ompenenenne paboOTHI CHIIBI YIPYTOCTH
npu MogbEME Ipy3a C UCIOJIb30BAHHEM
HCIIOABHUXXHOT'O U IMOJABHXKHOI'O OJIOKOB.

3. H3ydeHue 3aKOHA COXPAHEHUS SHEPTHH.

e

HaOmonenne u o0cyXAeHHE C TOMOINBIO MEJarora OMBITOB, AEMOHCTPUPYIOUINX Mepenady
HMITyJIbCa TIPU B3aHMMOJCHCTBHHM TEJ, 3aKOH COXPAHEHHS MMITyJIbCa MPH aOCONIOTHO YHPYTOM H
HEYIPYTOM B3aUMOJEUCTBUU TEIL

HaOmonenne neMOHCTpaluy Hegarora CHTyallMid B OKpY)KalOIIEH XM3HM C HMCIHOJIB30BaHUEM
3aKOHA COXPAHECHUS UMITYJIbCA.

PacniozHaBaHuEe ¢ OIOpOM HAa TEXHOJOTMYECKYHO KapTy IOJ PYKOBOACTBOM IIEAArora sBJICHUS
PEaKTUBHOTO ABMXXEHUs B ipupoje 1 Texuuke (MC — Ouonorus).

IIpumeHeHrE COBMECTHO C IIENaroroM 3aKOHa COXPAHEHUsS MMILyJIbCa JUIsl pacyéra pe3yiabTaToB
B3aUMOACHCTBUS TeNl (Ha NPUMEpax HEYNpYroro B3aHMMOJICHCTBHA, YNPYTroro IEHTPAIBLHOTO
B3aNMO-JICHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEIIOJ-BHKHO).

Pemenne TUMOBBIX pacy€THBIX 3a1a4 B 2—3 NEHCTBHS C OMOPOW HA aNTOPUTM, MPENBAPUTENBHO
pa300paHHBIIl COBMECTHO C MEIAaroroM ¢ MCIIOIb30BaHNEM 3aKOHA COXPAHEHHUS NMITYJIbCA.
OmpeneneHne ¢ ONOpoH Ha TUIAKTHIECKUI Marepuan paboThl CHIIBI YIPYTOCTH NPH HMOABEME
Ipy3a C UCIIOJIb30BaHHEM HEIOABHKHOTO H TIOABHKHOTO OJIOKOB.

H3MepeHne COBMECTHO C IEJaroroM MOIHOCTH.

W3mepenue ¢ HOMOIIBIO Nelarora NOTeHIMAILHOM SJHEPTHHU YIIPYTo Ae(OPMUPOBAHHOM NPYKUHBI.
H3mepeHue COBMECTHO € NEAArOrOM KHHETMYECKON 3HEPTUHU TeJa 10 JJIMHE TOPMO3HOTO ITyTH.
HabmroneHue 3a 3KkciepUMEHTaIbHBIM CPaBHEHUEM M3MEHEHUS MOTEHIIMAIBHON U KMHETHYECKON
SHEPruil Teja Ipy ABUKEHUHU 110 HAKJIOHHOM IIOCKOCTH.

Habmonenue 3a sKcIiepUMEHTAIBHON TPOBEPKON 3aKOHA COXPaHEHHS MEXaHHMIECKOH SHEPTUH TIPH
CBOOO/IHOM Ta/ICHHH.

[IpuMeHeHHEe Ha HAYaJIBHOM YPOBHE, C ONOPOH Ha JUIAKTUYECKUN MaTepHai 3aKOHA COXPAHEHHS
MEXaHUYECKOH IHEPTUu 71l pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEpIuil Tena.

Pemenne TUNOBBIX pacy€THBIX 3a1a4 B |—2 NEHCTBUS ¢ OMOPON HA aNTOPUTM, MPENBAPUTENBHO
pa300paHHBIIl COBMECTHO C IIEIarOTOM C HCIIOJIb30BAaHWEM 3aKOHA COXPAHEHMS MEXaHHYEeCKOi
SHEpPruu.

Pa3znen 9. Mexannueckue Kojaed6anus U BOJHBI (15 u)




MexaHndeckue
KoJiedanus (7 4)

Konebarenpnoe nasuwxkenue. OCHOBHBIE
XapaKTepUCTHKH  KoJieOaHWil: TIePUOI,
4acToTa, aMIUIUTyna. Mamemamuueckui u
npyosscunHelll  masamuuxku.  Ilpespawenue
9HepauU NpU KoreodamenbHOM 08UNCEHUU.

3aryxaromue KoneOaHus. BEIHYXIeHHbBIC
KoyieOanus. Pe3onanc.

Hemoncmpayuu?®

1. HaOmromenne koneOaHMM Ten TOX
JNEHCTBHEM CHIIBI  TSOKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenne konebanuii rpy3a Ha HUTH
1 Ha TIPY>KUHE.

3. Habmronenue
KOJIcOaHUH U pe30HaHCa.

Jlabopamopnsie pabomol u onvimol.

1. OmpeneneHye YacToThl W IepHOIA

BBIHYXKACHHBIX

KoJie0aHui MaTeMaTH4YECKOTO
MAasITHHUKA.

2. OmpejieieHie  YacTOTHl M TIEPHOJA
KOJeOaHWH TPYKUHHOTO  MasTHHKA

(Wi eKTPOHHAS IEMOHCTPAIIHS).

3. UccrnenoBanne 3aBUCHMOCTH IIEPHOJA
KOJe0aHWH TMMONBEIIEHHOTO K HUTH
rpy3a OT UIMHBI HUTH.

4. VccrnenoBanue 3aBHCUMOCTH TEepHOJA
KOJICOaHUH TPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a (WIH  DIEKTpPOHHAs
JIEMOHCTPAITHS ).

5. TIpoBepka HE3aBUCHMOCTH IIEpHOIA
KOoJIe0aHUH Tpy3a, IOABEHICHHOTO K
HUTH, OT MacChI Ipy3a.

6. OnbITHL, JIEMOHCTPUPYIOIINE
3aBHCUMOCTh  NEpHOJA  KOJeOaHMI
MPY>KHHHOTO MasTHUKA OT MacChI TPy3a
1 )KECTKOCTH TPYIKUHEIL.

Habmonenue xonebanuii mox AeHCTBUEM CHII TSHKECTH M YIIPYTOCTH U OOHAPY)KEHHE ITPH TIOMOIIH
re1arora moJOOHBIX KOJIeOaHUH B OKpY>KaoIIeM MHUpE.

AHamm3 COBMECTHO C IIEaroroM KojeOaHWi Tpy3a Ha HUTH M Ha mpyxuHe. OmpeneneHue 1o
AITOPUTMY YaCTOTHI KOJICOAHNH MaTeMaTHIEeCKOTO U PYKHHHOTO MAaSTHUKOB.

Habmronenune u 00bsICHEHHE ¢ TIOMOIIBIO TIEarora SBJICHHUS Pe30HAHCA.

HccrenoBanue ¢ OMOpoi Ha alTOPHUTM, MPEIBAPUTEIHHO pa300OpaHHBI COBMECTHO C MEIarorom,
3aBHCHUMOCTH IIepHo/1a KoJieOaHMI MOIBEIIEHHOTO K HATH Ipy3a OT JJIFMHBI HUTH.

IIpoBepka ¢ omopoif Ha TEXHOJOTMYECKYIO0 KapTy IOJ PYKOBOJCTBOM I€arora He3aBUCUMOCTH
neprosa KojaedaHuii rpy3a, oJBEIEHHOT0 K JIEHTE, OT MacChl Ipy3a.

HaOmonenne wu  o0cykieHHE IO PYKOBOJICTBOM MENarora OIBITOB, JIEMOHCTPUPYIOLIHMX
3aBUCHMOCTb IIEpUO/ia KOJIeOaH i MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a U )KECTKOCTH HPYKHUHBI.
HpI/IMeHeHI/Ie C MOMOIIBIO Iegarora MaT€eMaTU4CeCKOro M IPYKUHHOTO MAasATHUKOB B Ka4€CTBE
MoJelel 1711 ONMCaHuUs KOJIeOaHU B OKPYIKAIOIeM MUPE.

Pemrenne THIOBBIX pacu€THBIX 3amad B |—2 NMeHCTBHA ¢ OMOPON Ha alNTOPUTM, IPEIBAPUTEIHHO
pa3o0paHHBIl COBMECTHO C IIEIaroroM, CBS3aHHBIX C BBIYUCICHHEM WIH OLEHKOW YacTOTHI
(meprona) xoneOaHMiA

7. I3MepeHne yCKOpPEHHS CBOOOHOTO
TTaICHUS (mmm ANIEKTPOHHAS
JIEMOHCTPAITHS).
MexaHuveckne Mexannueckue BOJIHBL. CpoiictBa | OOHapyKCHHE U aHAIU3 C IIOMOIIBIO MEAarora BOJHOBEIX SBJICHUHN B OKPYKAIOIIEM MUpE.
BOJIHBL 3BYK (8 ) MEXaHWYECKUX BONH. [Ipodonvneie u | HabmiomeHne COBMECTHO C IEaroroM pacipoCTpaHEHHs! NPOJONIBHBIX W IONEPEYHBIX BOJH (Ha
nonepeunvle  60AHbL.  J{nuHa  GONHLI U | MOJEIH) U OOHAPYKEHHE aHAJIOTHYHBIX BUJOB BOJIH B MPHUPOJIC (3BYK, BOJSTHBIC BOJIHEI).
cKopocmb eé pacnpocmpanenus. | Beraucienue B 1—2 neifcTBUS ¢ OMOPOI Ha AITOPUTM, IPEIBAPUTEILHO Pa300paHHBI COBMECTHO




Mexanuueckue 6oaHbl 6 meépoom meie,
ceucmuueckue 6onnvl (MC).
3ByK. / pomKocmb 38yKa u 861cOmMa MoHd.

Ompascenue  38yka.  Hugppassyx  u
VILMPA3EYK.
Memoncmpayuu’

1. Pacmpoctpanenue
MOTEPEYHBIX BOJIH.

2. HaGmromeHue 3aBHCHUMOCTH
3BYKa OT YaCTOTHL.

3. AKYCTHYECKHH Pe30HAHC.

IMPOAOJBHBIX u

BBICOTBI

C Me/1aroroM JUIMHBI BOJIHBI M CKOPOCTH PaclpoCTPaHEHNUs 3BYKOBBIX BOJIH.
Habmonenue 3a sKcriepUMEHTAIBHBIM OIPEAEICHHEM T'PaHUI] YacTOTHI CIBIIIMMBIX 3BYKOBBIX
KosicOaHHH.

HaOnmroneHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YacTOTHl (B TOM YHCIE C HCHOJIB30BaHHEM
MY3BIKQJIBHBIX HHCTPYMEHTOB).

HabGnronenue 1 00bsICHEHNE C IOMOILIBIO TIeAarora siBICHUs aKyCTHYECKOT0 pe30-HaHca.

UTeHHe COBMECTHO € IIEAAroroM OPHIMHAIBHOTO TEKCTa, MOCBSMIEHHOTO HCIIOJIb30BAHHIO 3BYKa
(v ynmbTpa3ByKa) B TEXHUKE (9XOJIOKANWS, yIBTPA3BYK B MEAUIIHE H 1Ip.); BEIIOJHEHHIE 3aaHUI
10 TEKCTY (CMBICTIOBOE YTEHUE)

Pasnen 10. DinekTpoMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIeKTPOMArHUTHOE
noje

H JIeKTPOMATHUTHBIE
BOJIHBI (8 4)

DNeKTPOMarHUTHOE noue.
OnexkTpoMarHuTHele  BoJHBL.  (Ceoticmea
27IEKMPOMACHUMHBIX BOJIH. Llxana

IJIEKMPOMACHUMHBIX B6OJIH. Hcnonv3zosanue
INIEKMPOMACHUMHBIX  60JIH ons  comoeotl
C6A3U.

DJeKTpOMarHuTHas  IpHPOJAa  CBETa.
CkopocTb cBeTa. BosiHOBBIE CBOMCTBA cBETA.
JMemoncmpayuu’

1. CoiicTBa 3JIEKTPOMArHUTHBIX BOJH.

2. BonHOBbIE CBONCTBA CBETA.

Jlabopamopnwie pabomol u onvimol.

1.U3y4yeHne CBOWCTB 3JEKTPOMArHUTHBIX
BOJH C TOMOIIBI0  MOOHIBHOTO
TesedoHa.

ITocTpoeHue MPOCTHIX PAcCyKIACHUN HAa OCHOBE MOATOTOBJICHHBIX BHIPAXKCHUM, 000CHOBBIBAIOIIIX
B3aMOCBA3b JICKTPUICCKOTO U MArHuTHOI'O MOJICH.

HabmroneHue 3a aKclepuMEHTaIbHBIM H3yYSHHEM CBOMCTB 2JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE
C TIOMOIIIbIO MOOMIILHOTO TenehoHa).

AHaJn3 ¢ MOMOIIIBIO MEIarora PeHTTeHOBCKMX CHUMKOB YEJIOBEUECKOTO OpraHu3Ma.

AHaHI/I3 COBMECTHO C Tm€AaroroM TEKCTOB, OIMUCBIBAIOUIUX IIPOABJICHUA DJJICKTPOMATrHUTHOI'O
U3JTyYeHHs B IPUPOJIE: KUBBIE OPTaHU3MBI, H3Ty4eHHs HEOECHBIX Tell (CMBICIIOBOE YTEHHE).
Pacrio3HaBaHue 1 aHATIHU3 PA3THYHBIX PUMEHEHHH JIEKTPOMATHUTHBIX BOJIH B TEXHHKE C OMOPOi
HA TEXHOJIOTHYECKYIO KapTy O] PYKOBOJACTBOM I€/1arora.

Peiienrie THIOBBIX PacyETHHIX 3a7a4 B 1—2 JEWCTBHS C OMOPOW HA aJITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIi COBMECTHO C TEAaroroM C HCIOJdb30BaHHEM (OpPMYyN Ui  CKOPOCTH
OJICKTPOMArHUTHBIX BOJIH, JJIMHBI BOJTHBI U 4YaCTOTHI CBETA.

Paznen 11. CBeroBble siBiaeHus (15 u)




3aKkoHbI
pacnpocTpaHeHus:
cBeta (6 u)

JlyueBas Mopens cBera. McTOouHMKHM

cBeta. [Ipamonunelinoe pacnpocmpanenue
ceema. 3ammenuss Coanya u  Jhmor.
OtpaxeHnue cBeta. [lnockoe 3epxano. 3axon
ompaoicenus céema.
IIpenomienue cBera. 3aKOH IPETOMIICHUS
cseta. [lonnoe enympennee ompasiceHue
ceema. Hcnonv3zoeanue noiHo2o
BHYMPEHHE20 OMPAdICEHUs] 8 ONMUYECKUX
C8emoBooax.

JMemoncmpayuu’

1. IIpssmonuueitHoe

CBeTa.
2. OTpaxeHue cBeTa.
3. [Nomyuenne M300paKEHUI B ILIOCKOM,
BOTHYTOM U BBIITYKJIOM 3€pKaJax.

4. IlpenomeHue cBeTa.

5. OnTHYeCcKui CBETOBO.

Jlabopamopnwvie pabomol u onvimol.

1. MccnenoBanue  3aBUCUMOCTH  yIUIa

OTpaXEHHUsI CBETOBOTO JIyya OT yIya

pacrpocTpaHeHHe

naJIeHHUsI.

2. Uzyudenue XapaKTEPUCTUK
n300paKeHUs] TpeaMeTa B IJIOCKOM
3epKaine.

3. UccrnenoBanne  3aBHCHMOCTH  yIJia

MpEJIOMJICHUA CBETOBOTO Jiydya OT yIJia
naJacHUs Ha TpaHuIle «BO3AYyX—
CTCKIIO».

Habmronenne ompITOB, IEMOHCTPUPYIOMINX SBICHHE MPSMOJIMHEHHOTO PAacHpOCTPAHEHHS CBETa
(BO3HHKHOBEHHE TCHH U TIOIYTCHN), H UX HHTEPIPETAIHS C UCTIONIHE30BAaHIEM MTOHATHUS CBETOBOTO
Jy4a.

OOBsCHCHHE W MOJCIHPOBAHUC TOCIC PACCYKACHUS C IEJAroroM IO CXEME COJNHEYHOIO U
JIYHHOTO 3aTMEHUH.

HccnenoBanue ¢ omopoi Ha TEXHOJIOTHUECKYIO KapTy O] PYKOBOACTBOM IeJarora 3aBUCUMOCTH
yrila OTPa)KEeHUsI CBETOBOT'O JIy4a OT YIJia MaJeHuUs.

N3yueHne ¢ moMouIbio Mearora CBOUCTB U300pakeHUsI B IIJIOCKOM 3epKalie.

Habmronenne n 0OBSICHEHHE COBMECTHO C MENaroroM OMNBITOB IO MOIYYCHUIO H300pakeHUH B
BOTHYTOM U BHIITYKJIOM 3epkanax. HabmoneHne n oOBbsICHEHHE TIOCHIe PACCYKISHHS C TIeIaroroM
110 CXEME ONBITOB MO NPEJOMIICHUIO CBETA HA IPAHULE PA3JIMYHBIX CPEXl, B TOM UYHUCIE OMNBITOB C
MOJIHBIM BHYTPEHHUM OTPaKECHHEM.

HccnenoBanue noj pykoBOACTBOM Iearora 3aBUCHUMOCTH yIJIa IPEJIOMJIEHHUS OT yrja HaJeHus
CBETOBOI'O JIy4ya Ha IPaHUIIE «BO3LyX—CTEKIIO».

PacnioznaBaHue ¢ moMoIIbIO TIe1arora BICHUN OTpakeHUs ¥ IPEJIOMIICHUS CBETa B MOBCETHEBHOM
KHU3HHU. AHATU3 1 00BSICHEHUE COBMECTHO C MEaroroM siBJICHUS ONTHYCCKOTO MHUPaXKa.

Pemenne TUTIOBBIX pacuéTHBIX 3aj1a4 B |—2 AeHCTBHSI ¢ OMOPOI HA aNTOPUTM, MPEABAPUTEIHHO
pa300paHHBIi COBMECTHO C IENAroroM ¢ KMCIOJh30BAHUEM 3aKOHOB OTPAKCHHS W MPEIOMIICHUS
cBeTa.

JIMH3BI U OITHYECKHE
npudopsl (6 1)

JIunza. Xonx nydeit B tunze. Onmuueckas
cucmema omoannapama, MUKPOCKONA U
meneckona (MC). [naz xak onmuueckas

cucmema. Bnuzopyrxocmo u
0aIbHO30PKOCID.
Jemoncmpayuu’

1. Xox smyueii B coOupatoieii amH3e.

2. Xon nyueil B paccenBaroleil TuH3e.

3. ITonmyyenue n300paxkeHU ¢ NOMOIIBIO
JIUH3.

4. Tlpuanun mevictBus  (poToammapara,
MHKPOCKOIIA 1 TEJIECKOTIA.

5. Mogens rnaza.

[NomyuyeHne Mo KOHTPOJIEM IeAarora H300paKeHUH ¢ TIOMOIIBIO COOMPArOIIEH U pacCCHBAOIICH
JIUH3.

OmnpeneneHre ¢ OMOPOW HAa alrOPUTM pa3pabOTaHHOTO COBMECTHO C MenaroromM (pokycHOTro
PACCTOSIHHS ¥ ONTHYCCKON CHIIBI COOMPAFOIIECH JTMH3HI.

AHanu3 COBMECTHO C IIEAAroromM ycTpoMCTBa M IPUHLHUIIA JEHCTBUS HEKOTOPBIX ONTHYECKHX
npubopoB: oToamnmapara, MUKpockora, teneckona (MC — Guosiorus, acTpOHOMUS ).

AHanu3 ¢ ONOpPOH Ha TEXHOJIIOTMYECKYH0 KapTy II0J pPYKOBOJACTBOM II€Jarora sBJICHUN
OJIN30PYKOCTH M JAITBHO30PKOCTH, MPUHITUTIA NeHCTBUs 09koB (MC — Omosorus).




Jabopamopnwvie pabomovl u onvimol.

1. [Tomy4yenne n300paXkeHUH C MOMOIIBIO
coOuparoIIe JINH3bL.

2. OnpeneneHne GOKYCHOTO PACCTOSTHUS U
ONTHYECKOH CHIIBI COOMpAIOIIEH JIMH3BI
(1 37EeKTPOHHAs IEMOHCTPALUs).

Pa3zo:kenne 0eJioro
cBeTa B ciekTp (3 u)

Paznooicenue 6enoco ceema 6 CneKmp.

Onwvimol Hbvromona. Crnoowcernue
cnekmpanbHuix yeemos. Jucnepcus ceema.
JMemoncmpayuu’

1. PaznoxeHue 6e10ro cBera B CIIEKTP.

2. [lomyuerne  Oemoro  cBeTa  IpH
CJIO’KEHUH CBETA Pa3HbIX IIBETOB.

Jabopamopnwvie pabomol u onvimol.

1. OTBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B
CIIEKTD.

2.0nbITBl [0 BOCHPUATHIO  IIBETA
MIPEMETOB MPHU MX HAOJIIOJCHUU uYepes3
[[BETOBbIE (DUIILTPHI.

HaOmonenne cOBMECTHO € IEJaroroM Io Pas3iIo)keHHIO OeIoro CBeTa B CIEKTP.

HabOmonenne u oObsicHeHHEe Ha 0a30BOM YPOBHE IIOJl PYKOBOJCTBOM II€Aarora OIBITOB IO
TIOJTY4EHHIO OEJIOTO CBETA MPH CIIOKECHUH CBETA Pa3HbIX IBETOB.

IIpoBenenne m oOBSICHEHHWE NOA PYKOBOACTBOM II€ZArora OIBITOB IO BOCIPHATHIO IBETA
TIPEAMETOB NTPH MX HAOIIOICHUH Yepe3 BETOBbIC (DMIIBTPHI (LIBETHBIE OUKH).

Pasznen

12. KBanToBble siBjienus (17 4)

HUcenyckanue
H MOTJIOIIeHne
cBeTa atomoM (4 4)

Onvimer  Pesepgpopoa W TIIaHETapHAsS
Mozaenb aroma. Mogens aroma bopa.
Hcnyckanue u noenowjenue ceéema amomom.
Keanmeui. Jlunetiuamoie cnexmpul.

OOcyxaeHne ¢ TOMOINBIO Iefarora Ieiau OmnbIToB Pesepdopna mo mccienoBaHHIO aTOMOB,
BBIIBIKEHUE TUIIOTE3 O BO3MOXKHBIX PE3YJbTAaTaX ONBITOB B 3aBUCHMOCTH OT MPEIONIaraeMoro
CTPOCHHUS aTOMOB, ()OPMYJIMPOBAHNE BEIBOIOB U3 PE3yJIHTATOB OIBITOB.

OO6cyxeHne ¢ ONopol Ha TEXHOJIOTUYECKYIO KapTy I10J] pyKOBOJCTBOM IeJarora npoTHBOpEeYHi
IUIAHETapHOM MOJIEIM aToMa M OCHOBaHMH Juisi rumnore3bl bopa o crammoHapHBIX opOuTax
3JIEKTPOHOB.

HabmrogeHne cOBMECTHO ¢ IearoroM CIUIOIIHBIX U TMHEHYaThIX CIEKTPOB M3ITyUEHHS Pa3ITUIHBIX
BemiecTB. OOBICHEHHE C OIIOPOIl HAa TUAAKTHIECKUN MaTeprall JINHEYaThIX CIIEKTPOB U3JTyIECHUSI.

CTpoeHue aTOMHOIO
sipa (6 1)

PagnoakTuBHOCTE. Aabgha-, bGema- u
eamma-uznyuenus. CTpOCHHE  aTOMHOTO
sanapa. Hyknonnas modenv amomuoeo s0pa.
Hzomonwi. PaouoaxmusHvle npespaujeHust.
Iepuoo nonypacnaoa amommuix adep.

Jemoncmpayuu

1. CreKTpsl H3IIyYeHHs U TOTJIONICHHUS.

2. CeKTpsl pa3IHMUHBIX Ta30B.

3. CnexTp BoAOpoOa.

4. HabmoneHue  TPEKOB B

Buiscona.

Kamepe

Ob6cyXaeHne COBMECTHO C TI€JaroroM BO3MOYKHBIX THIIOTE3 O MOJIENSAX CTPOCHHUS S/Apa.
OmnpezneneHue Mo CXE€ME € HCHOIb30BAHUEM METOAMYECKOrO MaTepuana MoJ PYKOBOJICTBOM
rejlarora cocraBa Siiep 10 33JaHHBIM MAacCOBBIM M 3apsZOBBIM YHCIIaM M TI0 TOJIOKEHHIO B
nepuoandeckoii cucreme eMeHToB (MC — xumus).

AHanM3 ¢ ONopoil Ha TEXHOJIOTMYECKYIO KapTy 0]l PyKOBOJCTBOM II€Aarora M3MEHEHHsI cOCTaBa
sIIpa U €ro MNOJ0XKEHUs B IepHoAndecKoll cucteMe npu [-paguoaktuBHOCTH (MC — xumus).
HccnenoBanye ¢ HOMOIIBIO IT€arora TPEKoB | |-4acTHIl 10 TOTOBBIM (oTorpadusim.

HaGmonenne 3a aeMoHCTpamueld paboOThl W3MEPEHHS paguanroHHOro (oHa C MOMOIIBIO
JI03UMETpa, OIIEHKA €r0 HHTEHCHBHOCTH.

AHanu3 COBMECTHO C MEJaroroM OMONOTHYECKHX HW3MEHEHHMH, NMPOHCXOAANX MOA ACHCTBHEM
paaroakTUBHBIX u3nydeHuit (MC — OGuomnorus).




Jlabopamopnuie pabomol u onvimol.

1. Habmooenue CRIOWHbIX U TUHEYamblx
CHEeKmMpPOs U3Iy4eHUs.

2. UccnenoBaHue TPEKOB: H3MEpPEHUE
SHEPTHUH YaCTHUIIHI 10 TOPMO3HOMY ITyTH
(mo ¢ororpadusam) (Wi SIEKTPOHHAS
JIEMOHCTPAITHS).

Habmronenne neMoHCTpanuu 00 NCTIONB30BaHIE PAIHOAKTHBHBIX M3IydeHnid B meaumnuae (MC —
OHMOJIOTHS).

SInepusbie peakuuu (7
)

SnepHsle peakuuu. 3aKOHBI COXPaHEHUS
3apsAA0BOTO M MAacCOBOTO 4YHCeN. Juepeus
ceasu  amomuvix s0ep. CeA3b maccvl u
anepeuu. Peakyuu cunmesa u Oenenus soep.
Hcmounuxu suepeuu Connya u 3630 (MC).
Snepnas JHEPTreTHKA. Leticmeus
PAOUOAKMUBHBIX — U3LYYEHULl HA  JCUBble
opeanusmul (MC).
Jemoncmpavuu
1. PaGota  cuérumka
W3ITy4EHU .

2. Peructpanusi HW3TydYeHHS PHUPOTHBIX
MHUHEPAJIOB U TPOTYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. Usmepenre  paauoakTUBHOTO  (oHA
(1! 3JIeKTPOHHAS IEMOHCTPAIINS).

MOHHU3HPYIOIINX

Pemenne TUTIOBBIX pacuéTHBIX 3aj1a4 B |—2 AEHCTBHSI ¢ OMOPOI HA aNTOPUTM, MPEABAPUTETHHO
pa3o0paHHBIIl COBMECTHO C IEIAaroroM C HCIOJIb30BAHUEM 3aKOHOB COXPAHEHMS MacCOBBIX U
3apsAOBBIX YHMCENl HAa ONPEACIICHUE PE3YJIbTATOB SEPHBIX PEAKIHM; aHAIU3 BO3MOXHOCTU WU
HEBO3MOXXHOCTH SIIEPHON PEAKIIUH.

Or1ieHKa ¢ TIOMOMIBIO TTe1arora YHEPTHUH CBSI3H AP C HCIOIb30BaHUEM (POpMYITBI DHHINTEIHA.
OO6cyXIeHne COBMECTHO C ITEAaroroM MepCreKTHB UCTIOE30BAHUS YIIPABIIEMOTO TEPMOSICPHOTO
CUHTE3a.

OO0cyXIeHrne COBMECTHO C IIEaroroM IPEHMYIIECTB M AKOJOTHYSCKUX MPOOIIeM, CBSI3aHHBIX C
sepHoi sHepreTikoi (MC — 3kororus).

[oBTOpHUTENBLHO0-000011Ia101IMI MOAYJIb (9 4)

Cucremaruzanus u
0006meHue
MPEAMETHOTO
COJICPKAHUS M OTIBITA
JIESITEIBHOCTH,
prOOpe-TEHHOTO TIPH
H3yYEHUH BCETO Kypca
¢busnkH

O000mIeHHe CONEpXKAHUS KAXKIOTO W3
OCHOBHBIX  pa3zienoB  Kypca  (usmku:
MeXaHU4eCKue, TEIJIOBBIE,
AIIEKTPOMArHUTHBIC, KBAHTOBBIC SIBIICHUSI.

HayuHblii MeTrox 1O3HaHUS U €T0
peanuzaiys B pU3NYECKUX HCCIIETOBAHUSIX.
CBs13b (PM3UKHU U COBPEMEHHBIX TEXHOJIOTHH
B oOiacth  mepenaud  MHQOpMAIWH,
9HEPreTHKe, TPAHCIIOpTe

BreimonHeHHe ¢ MOMOMIBID  Tefarora y4eOHBIX — 3aJaHuid, TPeOYIOIUX JIEMOHCTPAIlUN
KOMIIETEHTHOCTEH, XapaKTEepPU3YIOIIMX €CTECTBEHHOHAYy4YHYIO TIpPaMOTHOCTb: IPHUMEHEHUs
MOJIYICHHBIX 3HAHUH I HAyYHOTO OOBSICHEHMS (DU3MUECKHUX SBICHUH B OKPYXKAIOIICH TPUPOJIE
1 TIOBCEIHEBHOM JKU3HU, a TAK)KE BBISBICHUS (PU3NIECKUX OCHOB PsiZIa COBPEMEHHBIX TEXHOJIOTHIA;
MIPUMEHEHHSI OCBOSHHBIX 3KCTIEPUMEHTAIBHBIX YMEHUH IS UCCIIeNOBAaHUS (U3HUECKUX SBICHHIM,
B TOM YHCJIE JJIs1 IPOBEPKU TMIIOTE3 U BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne TUTIOBBIX pacu&THBIX 33134 B |—2 ASHCTBHSI ¢ OMOPOH HA aNTOPHUTM, MPEABAPHUTEITHHO
pa300paHHBI COBMECTHO C IIEJaroroM, B TOM YHCJE MPEAOJATAONINX HCIIOIh30BaHUE
(u3MYecKoi MOJIeIM M OCHOBAHHEIX Ha COJICPKAHHUHU PA3TIHMYHBIX Pa3IeioB Kypca (pU3HKH.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

KoanuecTBO 4acoB

DJIEKTPOHHbBIE




Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcnl
Pazjen 1. ®usuka u eé posib B NI03HAHUM OKPYKAIOLIEr0 MHPa
1.1 ®du3ukKa - Hayka 0 IpUpPoOae 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.2 DU3NYECKUE BEITUYHHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HBIN METO/I TIO3HAHUS 2 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIEe CBEIEHUS O CTPOEHUH BelllecTBa
2.1 CrpoeHue BeniecTsa 1 bubmorexa [TOK
https://m.edsoo.ru/7f416194
29 JIBr>kKeHre U B3aMMOJICCTBHE YaCTHI] ) | bu6nuorexa [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wroro mo pazaeny 5
Pa3znen 3. /IBU:KeHMe ¥ B3aMMOelCTBHE TeJl
3.1 MexaHn4eckoe ABUKEHUE 3 bubmorexa [IOK

https://m.edsoo.ru/7f416194




Bbu6morexa [JOK

2 n 4 1
3 HEPLIHA, Macca, IOTHOCTS https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
3 Cuna. B 14 2
3 1A, BHABL CHIL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra30B
41 Hasnenue. [lepenaua naBnenus TBEPILIMU 3 bubnunoreka [JOK
' TEJIaMH, XKUJIKOCTIMH U ra3zaMu https://m.edsoo.ru/7f416194
bu6mmorexa [{OK
4.2 5
JlaBierne Kukocth https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4, A 6
3 T™MOChepHOe AaBICHHE https://m.edsoo.ru/7f416194
44 JlelicTBHE ®KUIKOCTH U raza Ha OTPYKEHHOEB 7 3 bubnmnoreka [JOK
' HUX TEJI0 https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nea S. PaGoTa 1 MOIIHOCTB. JHEPrus
bu6nmoreka [JOK
1 P 1
> 300Ta ¥ MOIHOCTE 3 https:/m.edsoo.ru/7f416194
bu6mmorexa [JOK
2 IT 1
> POCIRIE MEXAHHIMEL > https:/m.edsoo.ru/7f416194
bu6mmorexa [JOK
. M 4 1
>3 CHATRCCHAT oHephit https:/m.edsoo.ru/7f416194
Hroro no pasneny 12
PeszepBHoOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
HanmeHoBaHHe pa3aeioB U TeM nudpoBbIe
Ne ni/mn P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Pa3zneua 1. TensioBbie ABJICHUA
1.1 CtpoeHue 1 CBOMCTBA BEIECTBA 7 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBbie NpOLIECCHI 21 1 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3neu 2. JinekTpuyecKkue 4 MAarHUTHbIE SIBJICHUS
21 DneKkTpuyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 | bubmuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
b K
22 IToCTOSTHHBIN 2IEKTPUYECKUN TOK 20 1 7 nommorexa O
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubnnorexa LIOK
https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHasi MHIyKIIHs 4 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5




9 KJIIACC

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
HaumenoBanmue pa3aejioB H TeM nudpoBbie
Ne ni/mn P Konrpoabnbie | IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexanuuyeckue siBJCHUSA
11 MexaHH4ecKOe IBUKEHUE U CIIOCOOBI €ro 10 | bubmuorexa [JOK
' OIMCaHMs https://m.edsoo.ru/7f41a4a6
. bubnuoreka IIOK
1.2 BsaumonetlictBue Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
1.3 3aKOHBI COXPaHEHUS 10 3 i
https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nea 2. Mexann4deckue Ko1e0aHUsA U BOJTHbI
bu6 OK
2.1 Mexanndeckue Kojieoanust 7 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnuyeckue BOJIHBI. 3BYK 8 1 3 nommorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiieKTpOMATrHUTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 ) bu6muoreka [{IOK
’ DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazaeny 6

Pa3nen 4. CBeToBbI€ ABJICHUSA




Bbu6mmorexa [JOK
4.1 3aKOHBI paCIpPOCTPAHEHUS CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 1 onITHYECKHE TPUOOPHI 6 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eoro cBeTa B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pen 5. KBanToBble iBJIeHUSA
5.1 Hcnyckanue 1 norsoieHe cBeTa aToMoM 4 1 bubmmorexa [HOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [{OK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIEC PEAKLIUH 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTeIbHO-0000111a101IMIT MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEPKAHUS 9 ) bubnuoreka [IOK
' Kypca gusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




HOYPOYHOE II'TAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl

®duznka — HayKa 0 pUpoJe.
SIBieHust mpupoIbI

duznueckue ABICHUI

dusnyeckue BeITUUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "OnpeneneHue
[[EHBI JICICHUS TIKAJIbI
U3MEPUTENLHOTO Mprudopa.

Metoabl HAy4YHOTO TTO3HAHUS.
Onucanne GpU3NIECKUX SBICHUIM C
IIOMOIIBIO MOIeNIel

bu6mmoteka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "N3mepenue
00BbEMa KUAKOCTH U TBEPIOTO Tema"

Crpoenue BemectBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTpOEHHE BEIECTBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff09fe0a

JIBMIKEeHHE YaCTHIL BEIECTBA

but6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue "OLeHka
JaMeTpa aToMa METOJIOM PsiIOoB (C
ucrnonb3oBanueM (ororpadmii)."”

10

ArperaTHbl€ COCTOSIHUSI BELLIECTBA




Oco0eHHOCTH arperaTHbIX
cocTostHMI Boabl. O00O0IIEHHE T10

bu6nmoreka [IOK

11
pazaeny «llepBoHayanbHbie https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEILIECTBA
MexaHndeckoe ABUKECHHUE.
bu6nmoreka [IOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBVOKCHUE
bu6 K
13 CxopocTb. EnuHuUIIBI CKOPOCTH nonmoteka L0
https://m.edsoo.ru/ff0a079c
bubmuorexa [JOK
14 Pacuer nyTu ¥ BpeMeHM IBH>KEHUS
https://m.edsoo.ru/ff0a0aec4
15 WNuepuus. Macca — mepa bubmmoreka [JOK
HHEPTHOCTHU Tell https://m.edsoo.ru/ff0a0c10
[TnotHOCTH BemecTBa. Pacuer
bu6mmoteka [IOK
16 Macchl M1 00beMa TeJa 1Mo ero
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGoparopHas paboTa
17 «Omnpeznenenue MIOTHOCTH TBEPAOTO
Tema»
13 Pemenne 3a1a4 mo teme bu6nuorexa [IOK
"ITimoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepHUCTHKA
19 B3aumMojiecTBus Ten. Cuna
ynpyroctu. 3akoH I'yka
20 JlaGopatopHas pabota «13y4yeHue
3aBUCUMOCTH
pactshxeHus(aedopmarim)
IIPY>KUHBI OTIIPUIIOKEHHON
CHUJIBI»
)1 [[ABnenue Tarotenus. Cuna

TAXKECCTHU




CBA3b MEXY CUIION TSXKECTH U

. bu6nmoreka [IOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TSKeCcTu
Cuna TsKeCTH Ha JPYTuX IUIaHeTax.
bubmuorexa [JOK
23 du3nyecKue XapakTepUCTUKH
https://m.edsoo.ru/ff0al1502
TJIAHET
bubmuorexa [JOK
24 N3mepenue cui. JJunamomerp H
https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh H
https://m.edsoo.ru/ff0al778
CioxeHue AByX CHl,
Y . N bubnmoreka [JOK

26 HaIpaBJICHHBIX MO OJTHON MPSMOM.

. https://m.edsoo.ru/ff0ala70
PaBHozeiicTByrOIIas cun

7 Pemenue 3agau mo teme
"PaBHoxelicTByrOmIas cun"

73 Cuua Tpenus u e€ Buapl. TpeHue B bubmuorexa [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «M3y4yeHue

2 3aBUCUMOCTH CHUJIbI TPEHUS

’ CKOJIb)XKEHUS OT cunmp JIaBJICHUS U bubmorexa HOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
ITOBEPXHOCTEN»

30 Pemienue 3aau Ha onpezesieHne
PaBHOJICMCTBYIOLIEH CUJIIbI
Pemenue 3anau o remam: «Bec

31 Tenay, «I'padpudeckoe n3odbpaxeHue bu6nuoreka [IOK

cuny, « CHIIBIY,
«PaBHOAEHCTBYIOIIAS CHIDY

https://m.edsoo.ru/ff0alde0




KonTponbhas pabota 1o remam:
«MexaHnueckoe IBUKEHUEY,

32 «Macca, IIIOTHOCTRY, «Bec Tenay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuibl»
13 Hasnenne. CriocoObl yMEHbIICHUS U bubmuoreka [IOK
YBEIUYEHUS TaBICHUA https://m.edsoo.ru/ff0a20a6
aBJeHUeE raza. 3aBUCUMOCTh
34 2:[aBJIeHI/I;I rasa ot oobémMa bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya nmaBieHus TBEPIALIMU
35 TeJII;NIIII/I >I<I§l KOCTSIMH 1 FIZliIaMI/I bubnnorexa LIOK
’ A ) https://m.edsoo.ru/ff0a25b0
3akon [Tackans
aBJIE€HHUE B )KUIKOCTH U rase,
36 2ijB&HHoe eﬁi[TBHeM CHIIBI bubnmnorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenne 3anau o teme «/laBnenne bu6mmoteka [IOK
B )KMIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nuorexa [IOK
38 Coobmaroummect cocy et https://m.edso0.ru/ff0a2970
39 I'mapaBnudeckuii mpecc bubmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKHUIKOCTHBIM Hacoc
41 ATmocdepa 3eMiH U IPUYKHBL €€ bu6muoreka [IOK
CYIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHOro bu6muoreka [IOK

nasienust. Oneit Toppuuenaun

https://m.edsoo.ru/ff0a2da8




3aBUCUMOCTh aTMOC(HEPHOTO

bu6nmoreka [IOK
44 JABJICHUSI OT BBICOTHI HaJl YPOBHEM hitps://m.edsoo.ru/ff0a2fcd
Mopst
45 bapometp-anepoua. Armocdeproe bubnmnoreka HOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau no teme "
AtmocdepHoe naBieHue"
JleiicTBHE )KUIKOCTH U ra3a Ha BuGmiorexa LOK
41 HOTPYKCHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
43 «OmnpeneneHue BbITAIKUBAIOLIEH bubnmnoreka [JOK
CHUJIbI, ICCTBYIOIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTb)»
JlaGopatopHasi paboTa 1o Teme
«HccnenoBanue 3a]:°,.I/ICI/IMOCTI/I Beca BuGmorexa LIOK
49 ea B Boae (?,T 00néua https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YaCTH
Tena»
50 [InaBanue ten buomiorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa Win
51 KOHCTPYUPOBAHUE JIOAKHU U
onpeaeneHue eé
rpy30M0ABEMHOCTH "
Pemenue 3agau no remam:
5 «IInaBanue cyoB. bubmuoreka [IOK

Bo3znyxomiaBanuey, «JlaBnenue
TBepI[bIX TCII, )KHI[KOCTCﬁ H ra30B»

https://m.edsoo.ru/ff0a3654




KonTponbhas pabota 1o teme

53 «JlaBneHue TBEpIbIX TEll,
JKUJIKOCTEH U Ta30BY
bu6nmoreka [IOK
>4 Mexarriecicas pabora https://m.edsoo.ru/ff0a3f82
55 MomtHocTh. EAuHUIIBEI MOIITHOCTH Bubmaorexa ITOK
https://m.edsoo.ru/ff0a3{82
Vpok-uccienopanue "Pacuér
56 MOIIIHOCTH, Pa3BUBacMOM MpH 1
HoabEMe I10 JiecTHuie"
57 [Ipocthie MexaHnu3Mebl. Poiyar.
PaBHOBecue cuit Ha peruare
Poryaru B TexHuke, ObITY U
53 npupoze. JlaboparopHas padora 0.5 bu6muoreka [IOK
«HccnenoBanue yCciIoBHil https://m.edsoo.ru/ff0a478e
paBHOBECHUS pbluara
59 Pemenue 3anau 1o teme «Y CIOBUA bu6mmoteka [IOK
paBHOBECHS pbIYara» https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro neiicTpust
MexaHuzma. JlaboparopHas pabota
60 . 0.5
«M3mepenune KII/ naknoHHOM
TJTIOCKOCTHY
61 Pemenue 3amad mo teme "Pabora, but6mmorexa [IOK
MoimHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEprusi.
62 Kunernueckas 1 moreHIpaabHas bubnnorexa LIOK
https://m.edsoo.ru/ff0a4252
SHEPTHs
63 3aK0OH COXpaHEHUsI MEXaHUYECKOU bubnmoreka [JOK

SHEPrUuu

https://m.edsoo.ru/ff0a4360




64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCIEpUMEHTAIBHOE ONIPEACIICHUE
W3MEHCHHS KHHETUUYECKOM U
MOTEHIIMAIBHOM SHEPTUH MPU
CKaThIBAaHMUH TE€JIa II0 HAKJIOHHOM
IUIOCKOCTH"

65

KoHTpoinbHas pabota 1o Teme
«PaboTta 1 MOIIHOCTh. DHEPTHUsD»

66

PesepBHrlit ypok. Pabora c
TEKCTaMH 110 TeMe "MexaHuuecKoe
nBIKeHne"

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBusiit ypok. PaboTa ¢
TekcTaMu 1o TeMe "/laBieHue
TBEPJBIX TEJ, )KUIKOCTEH 1 Ta3oB"

bubmuorexa [JOK
https://m.edsoo.ru/ffQadffe

68

PesepBHrIit ypok. Pabora ¢
TekctaMu 1o Teme "Pabora.
MomHoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KIIACC

Konu4yecTBo 4yacos DJIEeKTPOHHbBIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJIIPHO-KNHETUYECKON | bu6nuoreka [IOK
TEOPUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aToMOB U MOJIEKYJI 1
Moaenu TBEpAOTO, KUJIKOTO U
3 5 ’ . { bubmuoteka LIOK
razo00pa3HOro COCTOSTHUM
p https://m.edsoo.ru/ff0a540e
BElIECTBA
OOBbsicHeHHEe CBOMCTB TBEPOTO,
KUAKOTO U ra3000pa3HOrO
4 COCTOSIHMH BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU
5 Kpucramnmmueckue u amopgHsie 1 bu6muoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE ¥ KAaUJUIAPHOCTD. | bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6nuorexa [JOK
7 TennoBoe paclIupeHue U CKaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMnepaTypsl
8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS 1

YaCTHUII




Buytpennsis aueprus. Crioco0sl

bu6nmmoreka [IOK

TCIJIOTA CrOpaHusA

? WU3MEHEHUS BHYTPEHHEW SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buael renonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTrueckoe

1 HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
BELLECTB U MAaTepUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y AenbHas bubmuorexa [JOK
TENJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHEe TEIIOBOTO OanaHca.

13 TennooOMeH U TEII0BOE bubmmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGoparopHas paboTa

14 "HccnenoBanue sBICHUS bubmmoteka [IOK
TerI1000MeHa IpU CMEUTUBAaHUHI https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit Boab!"

Pacuer konuyecTBa TEMIOTHI,

15 HEO0OXOAMMOTO /I HarpeBaHUs
TeJa ¥ BBIICISIEMOTO UM MPH
OXJIAXKICHUHT
JlaboparopHas paboTa

16 "OHpI;Z[CJ'II;HI/IC I})/;[eJILHoﬁ bubmmorexa LIOK

" https://m.edsoo.ru/ff0a6bb0
TEIMJIOEMKOCTH BEIlIeCTBA
17 DHeprus TomMBa. Y IejabHas bubnmnoreka [JOK

https://m.edsoo.ru/ff0a7b5a




18

[InaBnenue u oTBEpAECBaHUE
KPUCTAJJIMYECKUX Te. Y AeTIbHas
TEIUIOTA IJIABJIECHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas pabota
"OnpeneneHue yaeabHOM TEII0ThI
IUIaBJICHUA JIbaa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue 1 KOHICHCAIIHS.
Hcnapenune

bubmuorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y nenpHas Temnora
napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHUMOCTh TEMIIEPATYPhbI
KHUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS

bubmnorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxHnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEIIbHOW BIAXKHOCTH
BO3qyXa"

bubmmoteka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3/lyXa

24

[TpuHIMIIBI paOOTHI TEIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

KII] TermoBoro nBuratens.
TeroBble ABUTATENM U 3allUTa
OKpYXaroIIeil cpeibl

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHMsI U MTPEBPALICHUS
SHEPruU B TEIUIOBBIX Mpolieccax




[ToaroroBka K KOHTPOJILHOU padboTe
o teme "TermnoBbIie ABICHUS.

bubmuorexa [JOK

27 W3meHeHue arperaTHbIX COCTOSIHUN https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonTtponpHas pabota o teme
28 "TGHJII)OBBIC SIBJII)GHI/ISI. N3menenue buomorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIlleCTBA
29 OnekTpusanus Tei. [IBa poaa
AIIEKTPUYECKUX 3aPSAI0B
Ypok-uccienoBanue
30 "OnexTpu3anus TeJl UHIyKIUEeH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsKeHHBIX TEl. bubmuoreka [IOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TIOJIE.
1 HarpsxeHHOCTB 2JIEKTPUYECKOTO bubmmnoreka [JOK
nonst. [IpuHIMN cynepno3uuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEH
Hocurenu anexTpuueckux 3aps10B.
33 OneMeHTapHbIi 3apsa. CTpoeHue
aToMa
34 [TpOBOAHMKY U TUAJIEKTPUKU. 3aKOH bubmuoreka [IOK
COXpaHEeHUs DIIEKTPUYECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpuMeHeHNE bubnmnoreka [JOK
CBOMCTB AJIEKTPUUYECKHUX 3aPSAT0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €T0
36 cyLuecI;BOBaHHﬂ. I/IC;(}),‘-IHI/IKI/I bubmmorexa LOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JIeficTBHS DIIEKTPUYECKOTO TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO MOJI Ha 1
MIPOBOJHUKH U AUJICKTPUKHU"

39 DIIEKTPUYECKHI TOK B METaJlIax, bubnmoreka [JOK
KMAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lemb U eé
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabota
" bubnmnoreka [JOK

41 W3mepenue u peryimpoBaHHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HaMpsHKEHHE.

42 BoabsTmerp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

ConpoTHBIECHHE MPOBOIHUKA.
P P bu6mmoteka [IOK
43 VY nenpHOE CONPOTHBIICHUE
https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB DJIEKTPUYECKOTO
44 COIPOTUBIIEHUS NIPOBOJAHUKA OT €TO 1 brbmmorexa [OK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJI0LAU TOTIEPEYHOro
cedyeHus u marepuaia”
3aBUCHUMOCTD CUJIbI TOKA OT
but6mmorekxa [IOK
45 HanpskeHus. 3akoH Oma st

ydacTKa nemnu

https://m.edsoo.ru/ff0aad44a




JlaGopaTtopHnas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

bubnuorexa [JOK
46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT
https://m.edsoo.ru/ff0aa04e
COIIPOTUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS POBOJIHUKOB
Jlabopatopnast pabota "l[IpoBepka
43 IpaBUJjIa CIOKEHUS HAIIPSKEHUN bubnmoreka [JOK
[IPU [IOCIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopnast pabota "I[IpoBepka
49 IIpaBUJjIa I CUJIBI TOKA IIPU bubmmnoreka [JOK
[apaJuIeIbHOM COCAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aga4 Ha npUMEHEHUE
bu6mmoteka [IOK
50 3akoHa OMa 11t pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 MOIIHOCTH
bu6nuorexa [JOK
51 3JIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
| abopatopHai p BuGmiorexa LIOK
52 Omnpenenenne pabOTH U MOIITHOCTH
" https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DJIEKTPUYECKUE LIETIH U
53 NOTPEOUTENH IITEKTPUIECKOM bu6nuorexa IIOK

sHepruu B ObITy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




[TonroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIJIEKTPUUECKHUE 3apsIbl.

bubnuorexa [JOK
54 3apsoKeHHBIC Tena U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBus. [locTostHHBIN
3IIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
"DJIeKTpUUECKHUE 3aPSIbL.
bubnnorexa [JOK
55 3apsKEHHBIE TENA U UX
N . https://m.edsoo.ru/ff0abea8
B3auMoiecTBus. [locTosHHBINM
SJIEKTPUYECKUM TOK"
56 [TocTosiHHBIE MATHUTHI, HX
B3aMMOJICCTBHE
57 VYpoxk-uccnenosanue "M3ydenne | bubnmoreka [JOK
MOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1ose
bu6mmoteka [IOK
58 3eMIHM U ero 3Ha4YeHue ISl KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT Opcrena. MaraurHoe nose
bu6mmoteka [IOK
59 AIEKTPUUECKOTO TOKa MaraHuTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpumMeHeHne >JIEKTPOMarHiuTOB B
60 texuuke. Jlaboparopnas pabora 0.5 bubnuotexa [JOK
"N3yueHne necTBUS MarHUTHOTO ' https://m.edsoo.ru/ffO0ac74a
MOJIsI HA TPOBOJIHUK C TOKOM"
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO
Toka. Mcrons3oBanue
o but6mmoreka [IOK
61 JJIEKTPOJABUIATENICH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue U U3yuyeHue
paboTHI AJIEKTpOABUTATES "

https://m.edsoo.ru/ff0ac86¢




62

OmnbiTel Papajnes. 3akoH
3JICKTPOMArHUTHOW WHTYKIIHH.
[IpaBuio Jlenna

63

Onektporereparop. CrocoOs
MOJTyYEHUS AIEKTPUYECKOH
SHEPruu. DNEeKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTrUuu

64

[TonroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIIeKTpUUECKUE 1
MarHuTHbIC SIBJICHUS"

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbIE
ABJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrlit ypok. Pabora c
TekcTaMu 110 TeMe "TenmoBrle
saBieHus"

bu6nunorexa [IOK
https://m.edsoo.ru/ffO0accSe

67

PeseprHrlit ypok. Pabora c
TekcTamu 1o teMe "TlocTossHHbBIN
AIIEKTPUYECKUI TOK"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHriit ypok. PaboTa ¢
TEKCTaMH 110 TeMe "MarauTHbIe
sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

Konu4yecTBo 4yacos DJIeKTPOHHbBIE
(1)
':;'n Tema ypoka Beero Kontpoasubie | IlpakTnueckue fI[:;:eHI/Iﬂ :)Ig[()l;l;zi:fenbnme
padoThI padoThI pecypenr

| Mexanndeckoe IBUKECHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIIBHOCTh | bubnmoreka [JOK
MEXaHUYECKOTO ABUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSAMOJIMHEWHOE 1 bu6nuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMONMHEHHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE | bubnmnoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBUKEHHUS. 1
I'paduk cxopoctu
JlaGopatopHnas pabora

7 "OnpeneneHne yCKOpEHUs TeNa pu 1 | bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBMKEHHH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboanoe nagenue tei. OnbIThl ]
lanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6nuorexa IIOK

okpyxHoctu. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneiinas u yriaosas

CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE
11 IlepBebiit 3akoH Hprorona. Bekrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloTona. bu6moteka [IOK
PaBHOnelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bu6nunoreka [IOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ac982
14 Pemrenue 3amau Ha mpuMeHeHUE bubnmoreka [JOK
3axoHOB HerotoHa https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmnorexa [JOK
113 yHpyrocTH. SaKor 1 yka https://m.edsoo.ru/ff0aeca?
16 Pemrenue 3amau o reme «Cuia
YIIPYTOCTH
JIaGoparopHas pabora
17 0 patopHai p TKOCTIL bubnuorexa [JOK
(CINPEACIICHUE AKCCTROC https://m.edsoo.ru/ff0ace28
MPY>KUHBDY
13 C bubmuorexa [JOK
ia Tperm https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no teme «Crita bu6nunoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGoparopHas padora
2% o paTopHat p mmenta BuGanorexa [IOK
TpEACICHHE KO3 " twe https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemtenue 3ama4 mo teMe "3aKOHEBI
HHEHHE SaaT O TeM bu6nuorexa [JOK
21 Herorona. Cuna ynpyroctu. Cuina

TpeHUs"

https://m.edsoo.ru/ff0afb8e




Cuita TSOKeCTH U 3aKOH BCECMHUPHOTO

bu6nmmoreka [IOK
22 TATOTEHUs. Y CKOPEHHE CBOOOHOTO
https://m.edsoo.ru/ff0af044
najgeHus
Ypok-koHpepenius "JIBmkeHUE TEI
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cuctema). I'amaktuku"
Pemenue 3amau mo teme "Cuna
bubnuorexa [JOK
24 TSDKECTH U 3aKOH BCEMHUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS

75 [TepBast kocmMuyeckasi CKOPOCTb. bu6nmoreka [IOK
Hesecomocts u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHEe MaTepuaibHOM TOUKH.

26 AOGCOIIFOTHO TBEPIOE TEIIO. bubnmnoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOM OChIO BpallleHUS

27 MowmenT cuibl. LienTp Tsxectn

73 Pemenue 3agau mo reme "MomeHT bu6mmoteka [IOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe

" bubnuotexa [JOK
29 o TeMme "MexaHndeckoe B KEHHE.
. " https://m.edsoo.ru/ff0b0408
B3anMonelicTBue Ten
KonTtponsHasg padora 1o TeMe
30 "MeszquCK(E)e BIDKEHHE bubmorexa LIOK
N A ) https://m.edsoo.ru/ff0b06ec
B3aumonelictBue Ten"
Nmnynsc Tena. IMITyabc CHIIBL.

31 3aK0oH COXpaHEHHUs UMITYJIbCA. bubnmoreka [JOK
Yupyroe u HEynpyroe https://m.edsoo.ru/ffOb07fa
B3aHMOJEHCTBHE

0 Pemenue 3agau mo reme "3akoH bubnuorexa [JOK

COXpaHEHHUs uMmIryibca"

https://m.edsoo.ru/ff0b096¢c




VYpoxk-konpepenuus "PeakTuBHOE

33
JBUKEHHE B IPUPOJIE U TEXHUKE"
bub. e OK
34 Mexanudeckas paboTa 1 MOIITHOCTb nosmorexa Il
https://m.edsoo.ru/ff0b0a84
35 PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTHU U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabora
36 «Ompenenenne padbOThI CUIIbI TPEHUS
IIPY PAaBHOMEPHOM JIBUJKEHUU Tella
10 TOPU30HTAJIBHOM IIOBEPXHOCTH»
37 CBs13b SHEpPrUM U pabOTBHI.
[TorenumanpHas sHEPTU
18 Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKOM SHEPTrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE
40 JlaGopatopHnas pabota «3yueHue bubmmnoreka [JOK
3aKOHA COXPaHEHUs SHEPIrUn» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKCHHE U €TI0 bu6nuorexa [IOK
XapaKTEPUCTHUKHU https://m.edsoo.ru/ffOb1858
3aTyxaromue KojieOaHusl.
bu6nunorexa [JOK
42 BrinyxieHHbIE KOJIeOaHUsL.
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4eCcKuil ¥ NPy KUHHBIN
MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh
P A . bubmuorexa [JOK
44 nepuo/ia KojaebaHui OT KEeCTKOCTH
https://m.edsoo.ru/ff0b197a
IIPY>KUHBI U MACCHI TPY3a»
45 IIpeBparienue 3Hepruu npu

MEXaHUYECKUX KOJICOAHUAX




46

JlaGopaTopHas pabora
«OrmpeiesieHue 4acToThl U IEPHOo/Ia
KoJe0aHui MPyKUHHOTO MAasITHUKA»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTopHas pabota «IIpoBepka
HE3aBUCHMOCTH IEpHo/ia KojieOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
MAacCBhI TPy3a»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpogoabHbIC 1
MOTNIEPEYHBIE BOJIHBI

bubnnorexa [JOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypok-koHbepenus "MexaHnueckue
BOJIHBI B TBEPJIOM TeJI€.
Ceiicmuueckue BOJIHbI"

50

3Byk. Pacnipoctpanenue n
OTpa)kKeHHE 3BYyKa

51

Ypoxk-uccienoanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC

53

Ypok-koHpepeHus "YIbTpa3ByK U
nH(Pa3BYK B IpUPOJIE U TEXHUKE"

but6mmorekxa [JOK
https://m.edsoo.ru/ff0b23ca




[ToaroroBka K KOHTPOJILHOU paboTe

54 110 TeMe "3aKOHBI COXPaHEHMUSL. EtPtIfsJ'I/I;IrZT:;(;(I)lSEfOb%fO
MexaHnveckue KoJicOaHus U BOJHBI" o '
KonTponbHas padota no teme

55 "3aKOHBI COXPAHEHUS.

Mexannueckue Koie6aHus 1 BOJIHbI"

56 DNIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNeKTPOMarHUTHBHIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
VYpoxk-konpepenuus "llkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonp30Banne 3€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOU CBSI3U"

Ypok-uccnenosanue "N3yuenue

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C bubmorexa [TOK
HOMOIIBIO MOBHTBHOTO Tentedona” https://m.edsoo.ru/ff0b2c6e
Pemenue 3ana4 Ha onpeneneHue

60 YacTOTHI U JAJIUHBI
3JIEKTPOMATrHUTHOM BOJIHBI
DneKTpoMarHuTHasi IpUpPO/ia CBETA.

61 Ckopoctb cBeta. BonmHoBbIE bubmorexa [TOK
CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe BuGmorexa LOK

62 pacrpocTpaHeHUe CBeTa. 3aTMEHUS
Commma 1 Jlyrs: https://m.edsoo.ru/ff0b3658
3aKOH OTpa)kKEHUsI CBETA. 3epKaJa.

63 Pemenue 3anay Ha IpUMEHEHHE bubmmorexa LHOK
3aKOHa OTPAKEHHA CBeTa https://m.edsoo.ru/ff0b38c4

64 IIpenomiienune cBeta. 3aKkoH bubnuorexa IIOK

MpECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea




[TonHOE BHYTpEHHEE OTPAKCHHE
cBera. Mcronp30BaHue MOJIHOTO

bu6nmmoreka [IOK

65 BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTHUYECKUX CBETOBOJAX
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTia
66 IIPEJIOMIIEHUS CBETOBOIO JIy4a OT
yriia mafieHusl Ha rpaHulle "Bo3ayX-
crexao""
VYpoxk-koHpepeHuus
"Hcnonp30BaHuE MOJIHOTO
67 BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"
68 JIuuzel. OnTHYECKast Cuila JINH3BI bubamorexa LHOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n300paxeHuit B IMH3aX bubmioreia LOK
https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubnuotexa [JOK
pacCTOAHUS U ONTUYECKOUN CHITBI https://m.edsoo.ru/ff0b4206
coOuparomien TUH3bI"
71 Ypok-koupepenius "Ontuyeckue bubnmoreka [JOK
JIUH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffO0cOa7e
7 I'ma3 xak onTuyeckas CUCTEMA. bu6nuorexa [JOK

3penne

https://m.edsoo.ru/ff0b4684




Ypok-konpepenrus "JlepexTo

73
3penus. Kak coxpanuts 3penue”
Paznoxenue 6e10ro cBETa B CIEKTP.

74 Omnebitel HetoToHna. Croxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. Jlucrnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopuas padota "OnbITH IO
Pa3IoKEHUIO OENIOro CBETA B CIIEKTP

bubnnorexa [JOK
75 Y BOCIIPUSATHUIO LIBETA PEIMETOB IIPU
https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJICHUU Yepe3 1BETOBbIC
¢bubTper"
VYpok-npaktukyM "BonHOBbIE

76 CBOMCTBA CBETA: JUCIIEPCHS,
uHTephepeHys u tuppaxuus”

77 OmnsiTel Pesepdopaa v mianerapHas bubmuorexa [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Moneins aroma
bopa
Hcnyckanue v noromeHue cBera

. bubnuoteka [JOK
79 aromoM. KBaHTbl. JInHeituateie
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypok-npaktukyMm "Habmtonenne bubnmoreka [JOK
CHEKTPOB UCITYCKaHHS" https://m.edsoo.ru/ff0c1550
N bubnuotexa [JOK
81 PanmoakTHBHOCTE U €€ BUIEI
https://m.edsoo.ru/ff0c1672
20 Crpoenue aTOMHOTrO spa. bubnmoreka [JOK

Hyknonnas monens

https://m.edsoo.ru/ff0c18ac




23 PannoaktuBHBIE IpEBpALICHUS. bubnuoreka [IOK
H3otorb https://m.edsoo.ru/ff0clal4

24 Pemenue 3amgau no reme: bubmuorexa [JOK
"PannoakTuBHBIE TpEBpaleHs " https://m.edsoo.ru/ffOc1b4da

85 [lepuon momypacnana
Ypok-koH(pepeHI s

86 "PpaﬂI/IoaKE)/IBFI){He U3IIyYCHHS B bubmmorexa LOK

" https://m.edsoo.ru/ff0c2126
MIPUPOJIE, MEIUIIMHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI BuGmiorexa LOK
87 COXPaHEHUs 3apsAI0BOIr0 U
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

28 DHeprusi CBA3U aTOMHBIX sJIEP. bubnmnoreka [JOK
CBs13b Macchl M SHEPTUH https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus saep. bu6nuorexa [IOK
Ucrounuku sHeprun ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepuas

91 sHepreTuka. Jlencreus
PaaNOAKTUBHBIX U3IyYEHUHN Ha
YKUBBIE OPTaHU3MBI"

[ToaroroBka K KOHTPOJIBHOU padboTe

9 1o TeMe "DIEKTPOMarHuTHOE MOJIE. bubmuoreka [IOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

03 KonrponsHas pabora o Teme

"DIEeKTPOMArHUTHOE TOJIE.




DNeKTPOMarHUTHbIE BOJIHBI.
KBauroBrie sBiaenus"

[ToBTOpenue, o6o0IICHNE.

bubnuorexa [JOK

94 Jlaboparopubie paboOThI IO KYpCY
. . https://m.edsoo.ru/ff0c245a
'B3anmopeiictBue Ten"
[ToBTrOopenue, o6061menue. Pemenue
bubmnorexa [JOK
95 pacUYEeTHBIX M KAYECTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2572
1o Teme "TerioBbIe MPOIECCHI
[ToBTropenue, o6o0menue. Pemenne
96 pacueTHBIX U KaUeCTBEHHBIX 3a/1a4 bu6mmoteka [IOK
o Teme "KII/] TermoBeIx https://m.edsoo.ru/ff0c2a22
nsuraresieit"
[ToBTOopenue, o6o0menue. Pemenue
bu6nuorexa [IOK
97 pacUeTHBIX M KAYeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2b30
o teme "KII/] anexkTpoycTaHOBOK
IloBTOpEHue, 0000IICHHE.
98 Jla6o I;TO HBIE a6H;TBI 10 KypcC bubmmorexa [TOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBJIICHUS
[ToBTopenue, 0600meHne. Pabora ¢
" bubnuoteka [JOK
99 TEKCTaMM 110 TeMe "3aKOHEI
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
[ToBTOpenue, o600menne. Pabora ¢
" bubmuoreka [IOK
100 TexcTtaMmu 1o Teme "Kostebanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600menne. Pabora ¢
" bubmuoreka [IOK
101 TekcTamu 110 TeMe "CBeTOBbBIC

SIBJIEHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTropenue, o600menue. Padora ¢
TekcTamu 1o teme "KBanToBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYUEHUEOBPA30BATEJILHOI'O
[IPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* dusuka, 7 knacc/ [leppimkun A.B., O61IecTBO ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO «JIPODAY;
Ak1nmoHepHoe 0011ecTBO «/31aTenbCTBO
«ITpocsenienne»
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