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denepanbHas paboyas nporpamMmma 1o y4eOHOMY npeIMETy
«Duszuka»(0a30Bblil  ypoBeHb) (mpeaMeTrHas oOnacth «EcTecTBeHHO-Hay4HBIC
IpeaIMEThI»)(Jajee COOTBETCTBEHHO — MmporpaMma 1o  (¢usuke, (U3MKa)
BKJIIOYAETIIOSCHUTEIBHYIO  3allUCKy, COJEpKaHHEe OOy4YeHHs, IUIAHUPYEMble
PE3yNIbTATBIOCBOEHUS IPOrPaMMBbI IO (PU3HUKE, TEMATUUECKOE IJIAHUPOBAHUE.

I[HOACHUTEJIbHAA 3AIINCKA

®enepanbHas pabodas mporpaMmma o Gu3uKe A 00yJaroIUXCs ¢ 3a1ePIKKON
ncuxudeckoro pazsutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUS
MOJTOTOBIIEHA Ha OCHOBe @DenepalibHOTO TOCYJAapPCTBEHHOTO 00pa3oBaTElbHOTO
CTaHJapTa OCHOBHOTO o61iero oopazoBanus (IIpukas Munnpocsemenust Poccuu ot
31.05.2021 r. Ne 287) (mamee — ®I'OC OOO0O), DenepanbHON aganTUPOBAHHON
o0pa3oBaTeIbHON MPOrPaMMBI OCHOBHOT'O 001Iero 00pa3oBaHMsl 711 00yUYaIOIINXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370poBbs (IIpuka3 Munnpocsemenus: Poccun ot
24 "osa0ps 2022 r. Ne 1025), @enepanbHoil paboyeil mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus 1mo ydeOHOMYy mpeametry «Dusmka» (6a30BbI ypoBeHb), Konnenuuu
npernoaaBanus yuyeObHoro mpeamera «DPu3nka» B 00pa30BaTENbHBIX OPraHU3aIUAX
Poccmiickoii ~ ®eneparuy, peanm3ylONMX OCHOBHBIE  00IIe00pa3oBaTEIbHBIC
nporpamMmbl, DefiepanbHoil  pabouell  mporpaMMbl  BOCIHMTAaHHS, C  Y4ETOM
pacnpenieIeHHBIX 10 KJlaccaM IpOBEpSAEMBIX TPEOOBaHUM K pe3yjbTaTaM OCBOCHHUSA
denepanbHOM aIanTUPOBAHHON 00pa30BATENHLHON MPOTrPaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHus 151 00YyUYaIOIIUXCS C 33aJIEPKKOM IICUXUYECKOTO Pa3BUTHS.

O6mas xapakrepucTuka y4e0Horo npeamera « Du3nka

VYueOnpii mpeamer «®Puszmkay  SABISETCI  CHCTEMOOOPA3yIOUIUM IS
€CTECTBCHHOHAYYHBIX TPEJIMETOB, IOCKOJIbKY (H3WUECKHUE 3aKOHBI MHUPO3JIaHUS
SBJISIIOTCSI  OCHOBOM  COJICp)KaHHMS KYpCOB XUMHH, OHWOJIOTMH, Teorpaduu U
acTpoHOMHH. DU3MKa BOOpPY)KaeT OOYYAIOMIUXCS HAyYHBIM METOJOM ITO3HAHUA,
MTO3BOJISIOITUM IT01y4aTh OOBEKTHUBHBIC 3HAHUS 00 OKPYXKAIOIIEeM MHUPE.

[IpeqmMer MakcuMajdbHO HampaBlieH Ha (QoOpMHpOBaHHME HMHTEpeca K
MPUPOAHOMY U  COLMAJIBHOMY MHpPY, COBEPIICHCTBOBAHHME ITO3HABATEIHHOMN
nesaTenbHoCTH  oOy4varommxcss ¢ 3IIP 3a cder oOBJIageHUS MBICIUTEIBHBIMU
OTepasIMA CPaBHEHHS, OOOOIICHUS, pPa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATH
CBO€ MHEHHE, HOPMUPOBAHNE BO3MOKHOCTEH COBMECTHOM €STEIBHOCTH.

N3yuenne ¢usukn crnocoOCTByeT pa3Butuio y oOydaromuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIIMOHAIBLHOH TPaMOTHOCTH, yMCHUS
BOCIIPUHUMATh M KPHUTHYECCKH aHAJIU3MPOBATh HHQPOPMAIUIO, IMPEACTABICHHYIO B
pa3nu4HBIX opMax. 3HAUMMOCTD MpeaAMETA JJIs Pa3BUTHS KU3HEHHOW KOMIETECHITUN
0OyYaronuMxcsd 3aKJIIYaeTcsl B  YCBOCHHHM OCHOBBI  (DM3WYECKUX  3HAHHH,
HEOOXOJAUMBIX JIJI MMOBCEIHEBHOM KW3HHU; HABBIKOB 370POBOTO M OE30MACHOTO JIJIS



YeJIoBEeKa M OKPYXKAIOIIEH ero cpeibl o0pa3a KU3HH; (OPMHUPOBAHUU IKOJIOTUUECKON
KYJbTYPBHIL.

[Iporpamma oTpaxaeT coaepxkaHue oOydeHUs mpeamery «Du3nuka ¢ y4deToMm
0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN 00yuaromuxcs ¢ 3[1P. OBnageHue qaHHBIM
y4eOHBIM TIPEAMETOM MPECTABISAET OMPEACIICHHYIO TPYAHOCTD JIJIT 00YUYaIOIUXCS C
3[IP. D10 cCcBA3aHO C  OCOOCHHOCTSAMH  MBICIUTCIBHOM  JICATCIHHOCTH,
MEePUOTUICCKAMHA  KOJCOAHWSIMU  BHUMAHHS, MalbiIM  OOBEMOM  IaMSTH,
HEJIOCTATOYHOCTBIO OOINECro 3amaca 3HAaHHMHM, IOHM)KCHHBIM II03HABAaTEIbHBIM
WHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHA.

JIist ipeotoNieHusl TPYIHOCTEH B M3ydeHHUH ydeOHOro mnpeameTra «Dusznkar»
HeoOxoauMa  afanTamus o0beMa ©  XapakTepa ydeOHOro MmaTepuajga K
NO3HABATEILHBIM BO3MOXKHOCTSIM JIAHHOW KaTeTOpHHM OOYYalIIMXCSA, YYeT HUX
OCOOCHHOCTEH pa3BUTHS: WCIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3eH, TOCTEIICHHOE YCIIOKHEHUE U3y9aeMOro MaTepuaia.

JlanHast TporpaMma KOHKPETH3UPYET COJACp)KaHWE TPEIAMETHBIX TEM B
COOTBETCTBHHM C TPEOOBaHHMSIMHU OOpa30BaTEILHOTO CTAaHJApPTa, PEKOMEHIYEMYIO
MIOCJICIOBATCIBHOCTh W3YYCHHS Pa3/ciioB (U3UKHA C YYCTOM MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBS3CH, JIOTMKM yd4eOHOro Tpolecca, BO3PACTHBIX U
NICUXOJIOTHYECKUX OcoOeHHOCcTel oOyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3oBaHUs, ONpPEACIIIeT MUHUMAJIbHBI HAOOp OMBITOB, JEMOHCTpPAIIHMA,
IPOBOJIUMBIX  YUYUTEJIEeM B Kjacce, JaboOpaTOpHbIX paboT, BBIMOJHIEMBIX
00yJaromuMHuCs.

Metoaudeckoii OCHOBOM M3ydeHHs Kypca «®Du3uka» Ha YpOBHE OCHOBHOTO

o01ero oOpa3oBaHus SABJISICTCS CHUCTEMHO-IEATEIIbHOCTHBIN OAXOI,
00ecreynBaouid JTOCTUKEHUE JMYHOCTHBIX, METANpPEAMETHBIX W TPEIMETHBIX
o0Opa3oBaTeIbHBIX pe3yJIbTaTOB IIOCPEJICTBOM Opra"u3aruu AKTUBHOWU

MO3HABATEIBHON NESITEIbHOCTH OOYYAIOMIMXCS, YTO OYEHb BAKHO MPU OOYYECHUHU
nereit ¢ 3P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHOW AKTUBHOCTH.

Hean u 3apa4n u3yuyeHus y4e0Horo npeamera «Ou3uka

Obwue yenu wuzydeHus ydeOHOro mnpeamera «Du3MKa» TMPEACTABICHB B
denepanbHOM paboueii mporpaMmMe OCHOBHOTO 00111eT0 00pa3oBaHusl.

OCHOBHOU 1€NIbIOOOYUYEHHS AETEH C 3aJEP>KKOM MCUXUYECKOr0 pa3BUTHUS Ha
JAHHOM TMpEIMETE SBIAETCS: MOBBIIICHWE COIMAIbHOM ajanTaluu AETed uepes
npuMeHeHue QU3NIEeCKIX 3HAHUHN Ha TIPAKTUKE.

s obyuaromuxest ¢ 3I1P, Tak ke, Kak U 1Ji1 HOPMATUBHO Pa3BUBAIOLIUXCSA

CBEPCTHHKOB, = OCBaWBAIONIMX  OCHOBHYIO  00pa3oBaTE€NbHYIO  MPOTPaMMY,
JOMHUHHPYIOIIEEe 3HAYCHUE IPUOOPETAIOT TaKne yeiu, KakK:
. npuoOpeTeHne WHTEepeca ©W cTpemiieHus oOywatomuxces ¢ 3[IP x

HAyYHOMY M3YYCHHIO TPHUPOJBI, PAa3BUTHE HMX HHTEIICKTYaJbHBIX M TBOPYCCKUX
CIHOCOOHOCTEH;

= pa3BuTHe 0a30BBIX MPEACTABICHUN O HAYYHOM METOJAC IO3HAHHS M
dbopMHPOBaHUE HUCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSIM;
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. (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS, Ha JOCTYIHOM  JUIS
oOyuaromuxcst ¢ 3[IP ypoBHe, Kak pe3ynbrara U3yuyeHUs] OCHOB CTPOEHUS MaTepUU U
(yHIaMEHTaJbHBIX 3aKOHOB (DU3UKU;

. (opMUpOBaHUE MPEACTABICHUN O POJAM (PUHMKHU AJI1 Pa3BUTHS IPYTUX
€CTECTBEHHbBIX HAYK, TEXHUKH U TEXHOJOTHU.

JlocTrkenue 3TUX Lesell 00ecrneynBaeTcs peIeHHEeM CIIeYI0INX3a0ay.:

= npuoOpeTeHne 0a30BbIX 3HAHMI O JMCKPETHOM CTPOEHUHU BEIIECTBA, O
MEXaHHYECKHUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHUM OMUCHIBATh U OOBSICHATH (PU3UUECKUE SBICHUS C
UCIIOJIb30BaHMEM TMOYYEHHBIX 3HAaHUM U ¢ ONIOPOI Ha MIIaH/CXeMy;

= OCBOCHME METOJOB pEIICHUs] NPOCTEUIINX pPACYETHBIX 3adady C
UCIIOJIBb30BaHUEM (PU3NYECKUX MOJIETIEN C OMOPO Ha alirOPUTM,

= pa3BUTHE YMEHUW HAONIONaTh NPUPOJHBIC SIBJIECHUS U BBIIOJIHATD

OMBbITHL, J1A0OpaTOpHblE pabOThl W  OKCIEPUMEHTAJIbHbIE  HCCIECJOBAHUS  C
UCIIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB (IO PYKOBOACTBOM YUMTETIS);

= OCBOEHHE MPUEMOB pabOTHI ¢ UH(pOpMaIel GU3NIECKOTO COIepKAHUS,
BKJIFOYasi MHGOPMAIMI0 O COBPEMEHHBIX JIOCTIKCHHSAX (U3UKHU, aHAIU3 U
OIlcHUBaHKE UH(OPMAIIUH;

= 3HAKOMCTBO cO  chepamMu  mpopecCHOHANIBHONW  JAESTENbHOCTH,
CBSA3aHHBIMU C (PU3HUKONW, M COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUAX (PU3NUECKON HAYKH.

OcoOenHocTH 0TOOpPA U aJanTAIMU Y4e0HOT0 MaTepuasia no gpusnke

OcHoBoit oOyueHus oOydJaronuxcs c 3I1P Ha peIMeTax
€CTECTBEHHOHAYYHOI'0 LIMKJA SIBJIETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIHTEIIBHBIX
ormepanuii (aHanmu3, CHUHTE3, CpaBHEHHE, OOOOIIEHHWE) Ha OCHOBE BBIMOJIHEHUS
Pa3BHUBAIOLIUX YIIPKHEHUH, (OpMUpPOBAHUE MPUEMOB YMCTBEHHON paOOThI: aHAIHU3
UCXOJHBIX JAHHBIX, IUIAHUPOBAHWE MaTepuasa, OCYIIECTBICHUE IO3TAHOIO U
UTOTOBOTO CAMOKOHTPOJI, a TakKKe OCYIIECTBISETCS JHMKBUIALMA MPOOETOB B
3HAHMSIX, 3aKpEIUICHUEe N3YYEHHOr0 MaTepualia, 0TpaboTKa aJropuTMOB, TOBTOPEHUE
MPOMACHHOr0. bonpioe 3HaYeHUE NPUAACTCS YMEHHUIO PAaCcCKa3aTh O BBIIIOJHEHHOM
paboTe C TPaBWIBHBIM YINOTPEOJIEHUEM COOTBETCTBYIOMICH TEPMUHOJIOTHU W
COOJIO/IEHNEM JIOTHYECKUX CBA3EH B M3iaraeMoM matepuane. (s oOydarommxcs
3[IP Ha ypoBHE OCHOBHOTO 001mero oOpa30BaHUA TO-TIPEKHEMY SBISIOTCS
XapaKTEPHbIMU: HEOCTATOYHBIM YpPOBEHb pAa3BUTHSI OTIEIbHBIX IICUXUYECKHUX
MPOLIECCOB (BOCHPUSATUS, BHUMAHHUS, MaAMSITH, MBIIIJICHUS), CHUKEHHBIA YpPOBEHb
MHTEJUIEKTYaJIbHOIO PAa3BUTHSI, HU3KUH YPOBEHb BBINOJHEHUS YYEOHBIX 3aJIaHMUiA,
HU3Kass ycnemHocTh oOydenus. I[lostoMy mnpu wu3ydeHun ¢Gu3uku Tpedyercs
IeJIeHaNpaBIeHHOE WHTEIUIEKTYyalbHOe pa3BuTue odydaronuxcs ¢ 3[1P, orBeuatomee
WX OCOOCHHOCTSIM M BO3MOXKHOCTSIM. YUeT ocoOeHHocTel oOyuarommuxcs ¢ 3I1P
TpeOyeT, 4yTOOBl NpPU M3YYEHUHM HOBOTO MaTepualia 00s3aTeIbHO MPOUCXOUIIO
MHOTOKpPaTHOE €ro MOBTOPEHHUE; PACIIUPEHHOE PAaCCMOTPEHHUE TEM U BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b (PU3HMKHU C KU3HBIO; aKTyalu3alusl MEPBUYHOIO KU3ZHEHHOTO
OMbITa 00yYaAIOIIUXCS.



YcBoeHHE MNpOrpaMMHOTO Marepuaiga 1o (u3MKe BhI3bIBACT OOJIBIINE
3aTpyaHeHus y oOydaroniuxcsi ¢ 3I[IP, mosromy Teopusi m3zyuyaercs 0€3 BBIBOJIOB
CIOXHBIX (opmyi. 3anauu, TpeOyroluue MPUMEHEHUsS CIO0XKHBIX MaTeMaTHYECKHUX
BBIUMCICHUA # (GOpMyl, B OCOOCHHOCTHM TakuxX TeMm, Kak «MexaHuueckoe
NBIDKCHHUEY, «ApxumenoBa cuiay, «MexaHudeckass HSHEpTusi», «IICKTPUUYECKUE
SBICHUS», «DJEKTPOMArHUTHBIC SIBJICHUS», PEIIAIOTCS B KJIACC€ C IMOMOIIBIO
YUUTEIIS.

Ocoboe BHUMaHHME MPHU HM3YYCHUH Kypca (U3UKH YIEISeTCS MOCTaHOBKE U
OpraHU3aIMy SKCIEPUMEHTA, a Tak)Ke MPOBEICHUIO (TPEUMYIIIECTBEHHO Ha KaXKJIOM
YpOKE) KPaTKOBPEMEHHBIX JIEMOHCTpaluii  (BO3MOXXHO C  HCIIOJb30BaHUEM
ANIEKTPOHHOUN JeMoHcTpanuu). HekoTopeie Tembl 00s13aT€IbHO JOKHBI BKJIIOUYATH
OTIOpHBIE J1a0OpaTOpHbIE PabOTHI, KOTOPHIC pPAa3BUBAIOT YMEHHE I0OJ30BATHCA
IpPOCTEUIIMMU TIPUOOpaMK, aHAJIU3UPOBAThH TOJY4YCHHBIE JaHHbIE. B CBS3M C
OCOOCHHOCTSIMU  TOBEJACHUS M JedaTeNbHOCTH  oOydaromquxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) MPEAYCMOTPEH CTPOXKAUIIMI KOHTPOJb
3a COOTIOZIEHHEM TMPaBWI TEXHUKU O€30MaCHOCTH MPHU MPOBEAECHUHU JTAOOPATOPHBIX U
NPAKTUYECKUX padoT.

Bonwimoe BuuManue nipu uzydeHuu pusuku noapoctkamu ¢ 3P oOpamaercs
Ha OBJIAJICHUEC WUMHU MPAKTUYCCKUMHU YMEHHUSIMH U HaBbIKaMu. [IpemycMmarpuBaercs
YMEHBIIIEHHE 00bheMa TECOPETUUECKUX CBEJCHUN, BKIIIOYCHUE OTIEIBHBIX TEM WIIU
HENbIX Ppa3fesioB B MaTepuaidbl i O030pHOTO, O3HAKOMHUTEIBHOTO  WJIU
dakynbTaTUBHOTO M3yuyeHUs. lIpennaraercs ymeHblleHHe 00beMa MAaTEMATHYECKUX
BBIYHCIICHUH 32 CUET YBEJINYEHHUSI KaUECTBEHHOTO OMMCAHUS SIBJIEHUIN U MPOLECCOB

JlocTaTOYHOE KOJMYECTBO BPEMEHU OTBOJUTCS HA PACCMOTPEHUE TEM U
BOMPOCOB, PACKPHIBAIOIINX CBA3b (U3UKA C KU3HBbIO, C TEMH SIBICHHUSIMH,
HAOJIIOICHUSIMH, KOTOPBIE XOPOIIIO U3BECTHBI YUEHUKAM U3 UX KM3HEHHOTO OIIbITA.

MakcuManbHO  UCHOJB3YIOTCS ~ MEKIIPEIMETHBIE  CBSI3M C  TaKUMH
TUCHUIUIMHAMH, Kak reorpadus, xumwus, Owomorus, T.K. oOyuarommecs c¢ 3I1P
0COOEHHO HYXIAIOTCSl B MPEMOJAHECEHHH OJJHOTO U TOTO K€ Y4eOHOro Marepuana B
pa3JIMYHBIX acClEeKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM TMOBTOPEHUHU H
3aKpEIUICHUM  TOJYYEHHBIX 3HAHUW W [pPAKTUYECKUX ymeHud. llo3Bossis
paccMaTpuBaTh OJMH W TOT XKe Y4YeOHBIH Marepuan ¢ pa3HbIX TOYEK 3PEHUS,
MEXIPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €r0 Jy4IlIeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEMJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHI.

IlpumepHble BHABI JesATeJbHOCTH oOyudawmmuxcsa ¢ 3IIP, o0ycaoBiaeHHbIe
0CO0BIMHU o0pa3zoBaTeJIbHbIMH NMOTPEOHOCTAMMU ) od0ecnmeuynBalonne
OCMBICJICHHOE OCBOCHHUE CO/Iep:KaHMU 00pa3oBaHus 1Mo npeamery «Dusnka»

[TpumepHast TemaTH4ecKass ¥ TEPMHHOJIOTUYECKAS JICKCUKA MO Kypcy (DU3UKH
cootBeTcTBYEeT POIT OOO.

Conep:xanue BUJIOB AesitenbHOCTH oOyuaromuxcst ¢ 3[1P Ha ypokax ¢usuku
onpenenseTcss uX ocoObIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [loMuMo 1mIKPOKO
ucnoiabzyeMbix B @OIT OO0 ob6mmx aig Bcex o0y4yaromuxcss BUIOB JIESITEIbHOCTH
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CJIelyeT YCUJIUTh BUBI AESITEIbHOCTH, ClIeUU()UYHBIE JJI JAHHOW KaTErOpuH AeTeH,
00€ecCIreynBaloIie OCMBICIEHHOE OCBOCHUE COJIEPKaHMsI 00pa30oBaHUs MO MPEAMETY:
YCWIEHHE NPEIMETHO-IPAKTUUECKON JEeATENbHOCTH C AKTHBU3aLUE€W CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHalia C OIMOPOW Ha aJTOPUTM; «IOIIArOBOCThY» B U3YUEHUH
Marepualia; HCIOJIb30BAaHUE JIOMOJHUTENIbHONM BHU3YyalbHOM OHOpPHI  (CXEMBI,
mabJIOHbl, OMOpPHbIE TaOJMIIBI); PEUYEBOM OTYET O TMPOLECCe U pe3ysbTare
NEeSTENbHOCTH; BBIMOJHEHUE CIELMABHBIX 33JlaHul, 00eCeUUBAIOUIUX KOPPEKIIUIO
peryisiquu  y4eOHO-TIO3HABATENbHOM JAESTENBHOCTH U KOHTPOJIb COOCTBEHHOIO
pe3yJbTara.

Hnst oOyuaromuxcsi ¢ 3I[IP cylecTBeHHBIM SIBISIOTCS MNpUEMbl PabOThI C
JIEKCUYECKUM MaTepuasoM 1o mnpenmery. IlpoBoautcs cnenuanbHas paboTta 1Mo
BBEJICHUIO B AKTUBHBIN CIIOBaph OOYYAIONIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHU.
N3yyaemble TEpMHUHBI BBOJSTCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTenbHa
BU3YaJbHas MOJJEPIKKA, alTOPUTMBI PabOTHI C ONpPEEICHUEM, ONIOPHBIE CXEMBI IS
aKTyaln3aluu TEPMUHOJIOTUH.

B cBsi3u ¢ ocoObiMu 00pa3oBaTEbHBIMU MOTPEOHOCTAMH OOYYAIOMIMXCS C
31IP, mpu miuaHupoBaHUM pabOTHl YYEHHKAa Ha YPOKE CJeAyeT MNpUIEpKUBATHCS
CJIEIYIOIIMX MOMEHTOB:

1. Ilpm ompoce HeEOOXOAMMO: JdaBaTh aJITOPUTM OTBETA; pa3pelIaTh
MOJIb30BAThCS TIAHOM, COCTaBJICHHBIM MPU MOJATOTOBKE JIOMAITHETO 3a/1aHUsI; 1aBaTh
Oonibllle BpPEMEHM TOTOBUTBCA K OTBETY y JIOCKM; paspelaTrh JelaTh
IpeBapUTEIbHbIE 3aIIUCH, T10JIb30BATHCS HATJISIIHBIMU ITOCOOUSMU.

2. Ilo BO3MOXHOCTH 3aJaBaTh OOYYAOUIMMCSl HABOJSIIME M YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE ITIOMOT'YT UM IIOCJIEN0BATEIBHO U3J10KUTh MaTepHall.

3. CucreMaTHyecku NPOBEPSITh YCBOEHUE MaTepHalla IO TEMaM ypPOKOB, IS
CBOEBPEMEHHOI'0 OOHAPY’KEHUS POOETIOB B MPOILEIIIEM MaTepUare.

4. B npouecce u3y4eHHs: HOBOIo Marepuajlia BHUMaHHE YYEHUKOB oOpalaercs
Ha HanboJiee CI0KHBIC pa3Aeibl n3ydaeMon Tembl. Heobxoaumo garie obpamarbes K
HUM C BONpPOCaMH, BBUICHSIOUIMMHM  I[IOHMMaHHe ydeOHOro Marepuaia,
CTUMYJIMPOBATh BOIPOCHI IIPU 3aTPYIHEHUSX B YCBOCHUH HOBOI'O MaTepuaia.

Mecto yueOHOro npeamera «@Pu3uka» B yueOHOM ILIaHE

B cootBerctBuu ¢ DenepasbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oopa3oBaHusi yueOHbIH npeameT «Du3nka» BXOIUT
B NpeIMETHYI0 00nacTh «EcTeCTBEHHBbIE HAyKW» M SIBISETCS O0OS3aTENIbHBIM J1JIS
m3yuenusi. Coxepkanue ydeOHOro mnpenmera «@Du3nka», TMPEICTABICHHOE B
denepanpHOil paboueit mporpamme, coorBeTcTByeT PI'OC 00O, DenepanbpHOM
o0pa3oBaTeIbHON TIpOorpaMMe OCHOBHOrO o0miero oOpa3oBanus, DenepanbHOM
aJanTUPOBAaHHOM 00pa3oBaTENbHON MNporpaMMe OCHOBHOTO 0O0IIero oO0pa3oBaHUS
JUIsE OOy4aroOIUXCsl C 3aJePKKOM TMCHXUYECKOTO pa3Butus.O0IIee 4Yucio 4Yacos,
PEKOMEHIOBaHHBIX Jid U3yuyeHus (U3MKU Ha 0a30BOM ypoBHE, — 238 4yacoB: B 7
KJacce — 68 yacoB (2 yaca B HeJeN0), B 8 Kiacce — 68 yacoB (2 yaca B HeJleno0), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).






COLAEPXAHUE YYHEBHOI'O ITPEAMETA «®U3UKA»

7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHUH OKPYKAKOLIEr0 MUpa

dusuka — HayKa o npupoze. Senenns npupoas (MCL). dusnueckue apieHus:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenWuyuHbL. M3Mmepenuwe QuU3NYECKUX BeIUYMH. Quauueckue
npubopwi®. Ilozpewnocme uzmepenuti. MexIyHapoOIHas CUCTEMA €IUHHIL,

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH U3y4aloT npupony. Ecmecmeeno-
HAYUHbIlL  MemoO NO3HAHUA: HabMo0eHue, HNOCMAHO8KA HAYYHO20 BONpoOcCd,
8bIOGUIICEHUE — 2Uunome3, OSKCNepuMeHm Nno npoeepke 2unomes, 0ObACHEHUe
Habnodaemozo sasnenus. Onucanue QuuiecKux A6NeHUl ¢ NOMOWbI0 MOOeell.

[Ipenmet u MeToabl HUUKH.

Hemoncmpayuu®

1.  MexaHu4yecKue, TEIUIOBBIE, DJIEKTPUYECKME, MATHHTHEIEC, CBETOBHIC
SBJICHUSL.

2.  ®usnyeckue npubOOPHI U IPOIEAYpA MPIMBIX H3MEPEHUI aHATIOTOBBIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot

1.Onpenenenrie I1eHbl JENEHUS U3MEPUTEIBHOTO TMpubopa (MCHOIB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. I3mepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa )XKUIKOCTH U TBEPIOTO Teja

4. Onpeoenenue pasmepos Manvix mei.

5. H3Mepenue TemmepaTypbl IMpU IOMOIIM KUIAKOCTHOIO TEpPMOMETpa U
NaTYMKa TEMIEPATYpPHI.

6. Ilpogedenue ucciedosanusi no nposepke 2unomesvl. OAIbHOCHb NONEMA
wapuka, nyweHHo20 20pU30HmMalbHO, mem Oobule, Yem Oobule 8blcOma nycKa.

Pa3nen 2. IlepBoHayasibHbIE CBeIeHUS O CTPOCHUH BellleCTBA

CrpoeHue BemiecTBa: aTroOMbl U MOJIEKYNbL, ux pasmepwl. Onvimeol,
odokaszvlearouue OUCKpemHoe CMpoeHUe 8euyecmad.

JIBrkenne dactul] BemectBa. CBsI3b CKOPOCTH JIBHDKEHHUSI 4YacTHUIl C
TeMIiepatypoil. bpoyHoBckoe paBwkenue, muddys3usa. Bzaumooeiicmeue uacmuy
gewjecmea: npumsdiceHue u Ommaikusanue.

ArperatHble COCTOSIHUSI BEIIECTBA: CMPOEHUE 2d308, HCUOKOCMeEl U MEEPObIX
(kpucmannuyeckux) men. Bzaumocesasv medncoy ceolicmeamu eeujecmse 8 pA3HbIX

IMC - snemenTHI conepanus, BKIFOYAIOIIME MEXIIPEIMETHBIE CBA3H, KOTOPHIE TTOPOOHEE PACKPHITHI B
TEMaTHYECKOM IUTAHHPOBaHNH.

2311ech 1 lasiee KypcMBOM 0OO3HAYEHBI TEMbI, M3y4EHHE KOTOPBIX TPOBOUTCS B O3HAKOMHUTENBHOM TLiane. [lenaror
CaMOCTOSITETBHO OIPEEIIeT 00bEM H3ydaeMOro MaTeprana.

3Bcee JlemoncTpanyy 1 JIaGopaTOpHBIE PaOOTHI, MPEICTABIEHHBIE B CONEPKAHHUH, JTOMYCKAETCs (MOKHO) TIPOBOIHTH,
WCTIONB3Ysl HH(OPMAILMOHHBIE M JIEKTPOHHBIE TEXHOMOTHH (LH(ppoBBIe 00pa30BaTENbHBIE PECYPCHI).
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azpe2ammubiX COCMOSHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2ammuvix COCMOSHULL 800WL.

Hemoncmpayuu*

1.Habmronenue 6poyHOBCKOTO JBUKEHHUS.

2.Ha6monenue nuddyszuu.

3.  Habnwoenue  sa6nenuii,  OOBACHAIOWUXCA — NPUMSAICEHUEM — UIU
OMMANKUBAHUEM YACTNUY BeUeCTNEA.

Jlabopamopnuie padbomot u onvimol

1.Oyenka Ouamempa amoma MemoOOM psd08 (C  UCNONL30BAHUEM
gomoepaguii).

2.0nbITHI 110 HAOTIOJICHUIO TEIIJIOBOTO PACIITUPEHUS Ta30B.

3.0nbITEI TIO OOHAPYXKEHUIO JEHUCTBUS CUJI MOJEKYISIPHOTO MPHUTSIKCHUS
(271eKmponHan 0emoncmpayus).

Pa3nen 3. /IBuskeHne U B3auMo/ielicTBHE TeJl

Mexannyeckoe JBH)KEHHUE. PaBHOMEpHOE UM HEpPABHOMEPHOE JIBUYKCHHUE.
Cxopoctb. Cpeousiss ckopocmv npu HepasHoMepHom OeudiceHuu. Pacuér myTtu wu
BPEMEHU JIBUKEHUS.

SABnenue wuHepuuu. 3axon uHepyuu. Bzaumooleiicmeue men Kax npuyvuHa
usMeHeHusi ckopocmu oeudxcenuss mei. Macca kak mepa uHepmuocmu meia.
[InotHOCTh BemecTBa. CBA3b WIOMHOCMU C KOAUYECMBOM MOAEKYI 6 eOUuHuye
00véma sewecmaa.

Cuiia kak XapaKTepuCTHKa B3auMoaeuctBus ten. Cuna ynpyeocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowpio ounamomempa. SIBICHHE TATOTCHUS W CUJIA
Tskectd. Cuna msaxcecmu na Opyeux niaawemax (MC). Bec tena. HeBecomocTs.
Ciio)xeHue cujl, HalmpaBJICHHBIX MO OJHOW mpsimoi. PaBHoxaelcTBytomas cun. Cuna
mpenus. Tpenue ckonvoicenuss u mpenue noxos. Tpenue 6 npupooe u mexuuke (MC).

Hemoncmpayuu’®
HaGmronenre MexaHM4eCKoro JIBUXKEHHUS TeNa.

N3mepenune ckopocTu NPSIMOJIIMHENHOTO IBUKECHUS.
HaGmronenvie siBieHUsT HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEI.

CrnoxeHue cuJil, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamoprte padbomot u onvimol

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOIO  JIBIDKEHHMS  (1Iapuka
B KUJKOCTH, MOJEIN  DJIEKTPUYECKOTO  aBTOMOOWIIS W T. IL.)(271eKMpOHHAA
demoHcmpauus).

ok wdrE

2. OrnpeneneHue CpeHEN CKOPOCTH CKOJBKEHUSA OpycKa WIIM IIapHUKa IO
HAKJIOHHOM TJIOCKOCTH.
3. Onpenenenune MIOTHOCTH TBEPIOTO Tea.

43,[[6CB H Jajicee NpuBOAUTCA paCHII/IpeHHHﬁ NepeIYCHb J'Ia60paTOpHBIX pa60T 1 OIbITOB, U3 KOTOPOI'O YYUTECIIb ACIACT
BBI6OP 0 CBOEMY YCMOTPCHMUIO.



4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSLKEHHs (nedopmanun)
MPYKUHBI OT TPUIIO)KEHHOW CUJIBL.

S. OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbKEHUS OT
Beca TeJla ¥ XapaKTepa COIPHUKACAIOIIMXCS TOBEPXHOCTEH.

Paznea 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTE U ra3oB

Hasnenune. Cnocodvl ymenvuienus u ygenuueHus oasneHus. Jlaenenue 2asa.
3asucumocms Oasnenus easa om o0wvéma, memnepamypwl. llepedaua Oasnenus
MeEPOLIMU  meaamu, dicuokocmamu u easamu. 3axon Ilackans. [Ineemamuueckue
MauiuHsl. 3aBUCUMOCTD JaBJIEHUS KUJIKOCTH OT ri1yOunbl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmocdepa 3emunm u atmocdepHoe aaBieHue. [lpuuumsl cywjecmeosanusl
8o30ywiHot obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocghepHo2o
oasneHus. 3a8ucumocms ammoc@epHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopul 0ns usmepenusi ammocgheprozo 0asneHus.

eiicmsue srcuokocmu u 2aza Ha noepyxicéHHoe 8 Hux meno. BrITankuBaromas
(apxumenoBa) cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxoniasanue.

Jemoncmpayuu
3aBUCHUMOCTH JIABJICHUS T'a3a OT TeMIEPaTyphI.

[Tepenaya naBiaeHUs KUJIKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasauueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOW YacTU
TEJa U MJIOTHOCTHU KUJAKOCTH.

1. PaBeHCTBO BBITATKMBAIOMIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHus Tell: MIaBaHUE WM MOTPYKEHUE Tell B 3aBUCHMOCTH
OT COOTHOIICHUS TUIOTHOCTEH Tela U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot

ogkowdE

1. HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTpyKEHHOM
B ’KMJIKOCTb YaCTH TeJia.

2. OnpeneneHue BBITAIKMBAIOWIECH CHJIBL, JEHCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B )KUJIKOCTbD.

3. [IpoBepka HE3aBUCHUMOCTH BBITUIKMBAIOIIEH CHIIbI, JCUCTBYIOIIECH Ha
TEJI0 B )KMJKOCTH, OT MAaCChl Tea.

4, OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI,

JICHUCTBYIOIICH Ha TENO B KUIAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTH YaCTH
T€JIa U OT INIOTHOCTH KUIKOCTH.

d. KoncTtpyupoBanne  apeomerpa  WIM  KOHCTPYMPOBAHUE  JIOJKHU
U ONPEZIETICHUE €€ IPYy30I0IbEMHOCTH.

Pazgea 5. Pabora u MOUIHOCTDL. DHEPrus
Mexanunueckasi pabota. MOIIIHOCTb.
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[IpocThie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. [Ipasuno
pasnogecus puruaza. llpumenenue npaeuna pasHosecus pviuaza K 010Ky. «3o10moe
npasunoy mexanuxu. KIIJ] mpocteix mexanusmoB. IIpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. Kuuwemuueckas u NOMEHYUANbHAS  IHEPUSL.
IIpespawenue 00HO20 6uda MexaHuueckou dHepeuu 6 Opyeol. 3aKOH COXpaHEHHs
SHEPIrUM B MEXaHUKE.

Jemoncmpayuu

1. [TpumepbI TPOCTHIX MEXaHU3MOB.

Jlabopamopuviepaéomol u onvimor*

1. Omnpenenenue paboOThl CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKCHHUH Tella
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

2. UccnenoBanue ycaoBuii paBHOBECUS phluara.

3. N3mepenune KITA HAaKJIOHHOU IIJIOCKOCTH (3n1ekmponnan
demoncmpauus).

4, N3ydeHnne 3akoHA COXpaHEHUS MEXaHHUECKOW DHEPTUH (271eKmpPOHHAsA
demoncmpauus).

8 KUIACC

Paznen 6. TeruioBbie siBJIeHUSA

OcHo8Hble  NOJNIOJICEHUST  MOJIeKYIAPHO-KUHEMUYECKOU mMeopuu  CMpoeHUst
sewecmea. Macca u pazmepvl amomos u moaexyi. Onvimwl, noomeepaicoaroujue
OCHOBHbIE NOJIONCEHUS MONEKVISIPHO-KUHEMUYECKOL Meopul.

Mopgenun TBEPAOrO, >KUAKOTO M Ta3000pa3HOTO0 COCTOSHHM BEIIECTBA.
Kpucmannuueckue u amopghuvie mena. Obvscuenue ceolcmes 2azo8, Huokocmell u
MEEPObLIX mell HA OCHOBE NOJIOJNCEHUL MONEKVIAPHO-KUHEMUYeCKoU meopull.
CmaumBaHue u KanuiisapHvle seienus. Tennosoe pacuupenue u cocamue.

Temneparypa. Cesa3b memnepamypvl cO CKOPOCMbIO MENIO0B020 OBUNICEHUSL
yacmuy.

Brytpennsin  sHeprus. Cnocobvl  uzMeHeHus — GHYMpeHHell — dHepeUu.:
mennonepeoaia u cosepuienue pabomul. Buowi menionepeoayi:
MenionpoeoOHOCMb, KOHBEKYUS, U3TYHUEeHUe.

KomnuecTtBo TermnoTel. Yoenvnas mennoémxocmo eewecmea.Tennooomen u
meniosoe pasHogecue. Ypasnerue meniogoco banauca.

IInasnenue u omeepoesanue KpuCmaiiuieckux eeujecmas.Yoenvnas menioma
naasnenus. llapooopazosanue u konoencayus. Mcnapenue (MC). Kunenue. Yoenvuas
menjioma  napoobpazosanus.3agucumMocmes  memnepamypvl  Kunewus — om
ammocgheproco dasnenus. Brascnocms 6030yxa.

DHeprus TOIINBA. YoenbHas menioma c2opanus.

Ipunyunvr pabomsr mennogvix osucameneu. KIIJ[ mennosoco osucamens.
Tennoswie 0sueamenu u 3awuma oxpyaicarueis cpeovt (MC).

3axon coxpanenus u npespawjenusi suepauu 8 mennogolx npoyeccax (MC).

Jemoncmpayuu
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1. Ha6mronenrie OpoyHOBCKOTO JIBUKEHHUS.

2. Ha6monenue nuddysun.

3. HaGmronenne siBIeHUI cMaurBaHWs M KalTUJUISIPHBIX SIBIICHHA.

4, HaGmtoneHue TeminoBoro pacimpeHust Tel.

5. M3MeHenue maBiieHWs ra3a Mpy U3MEHEHUH 00BhEMa M HArpEeBaHUU WIH
OXJIQXKICHHH.

6. [IpaBuna u3MepeHus TEMIEPaTyphl.

7. Buael Tenonepenayn.

8. OxJtakiIeHre IPU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHITAMH.

10. CpaBHeHHE TETUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabGmroneHue mOCTOSHCTBA TEMIIEpaTyphl MPU TIIaBICHUU.
13. Mojenu TeIIOBBIX ABUTaTENICH.

Jlabopamopnuie pabomot u onvimol

1. OnbITEL 110 OOHAPYXKEHUIO EUCTBUS CHUII MOJICKYJISIPHOTO MPUTSHKCHUS
(21eKmponnan 0emoncmpayus).

2. OMNBITHI O BRIPANTMBAHUIO KPUCTAVIOB MIOBAPEHHOM COJIM WJTK caxapa.

3. OnbITel TI0 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPABIX TEI.

4, OmnpeneneHue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

o. OnbITHl, NE€MOHCTPUPYIOIIUE 3aBUCUMOCThH [JIaBJICHHUS BO3AyXa OT €ro
00bEéMa M HArpEeBaHUS WIIN OXJIAXKICHUS.

6. lIposepka cunomesvl MUHEUHOU 3ABUCUMOCIU ONIUHBL CMOJIOUKA
AHCUOKOCIU 8 MEPMOMEMPUYECKOU MPYOKe Om memnepamypeol.

1. HaGmronenne wu3MeHeHHs BHYTPEHHEHW OJHEPrHMHM Tela B Ppe3yJsibTare
TEIJIoTNepe1auu U pabOThl BHEITHUX CHIL.

8. HccnenoBanue sBICHUS TEIJI0OOMEHA MPHU CMEIIMBAHWU XOJOTHOW H
ropsiueii BOJIbI.

Q. Onpedenenue Koauuecmea meniomol, NOJAYYEHHO20 BOOOU Npu

menyioooMeHe ¢ HazpemviM MeMmailiudecKum YUiuHOpoM.
10. HccnenoBanue mpoiiecca UCTIapEHUsI.
11. OmnpeneneHue OTHOCUTEIILHON BIAXKHOCTH BO3/yXa.
12.  Onpedenenue yoenvrou meniomsi niagieHus ibod.

Paznen 7. JinekTpuyeckue 1 MATHUTHBbIE SIBJICHUS

Onexmpusayus men. JIBa poaa 3JIEKTpUYECKUX 3apsiaoB. BzaumopeicTBue
3apsKEHHBIX TETI.

OnekTpuueckoe moie. llpunyun cynepno3uyuu 31eKmpudeckux noneu (Ha
KauecmeeHHOM YPOBHE).

Hocumenu snekmpuueckux 3apsaoos. DiemeHmapubulil d1eKmpuyeckull 3apso.
Cmpoenue amoma. 1IpOBOJHUKM W AWDJIEKTPUKUA. 3aKOH  COXpaHEHUS
AIEKTPUUYECKOTO 3apsiia.
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ONEeKTpUYECKUA TOK. VYcnosus cywecmeoeanus 351eKmpuueckoeo moka.
HUctounukn mnoOCTOSSHHOTO TOKa. JIeWCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKmpudecKull mox 8 HCuOKOCMsX U 2a3ax.

Pabota u MOIIHOCTH SJEKTPUYECKOrO TOKa. 3akon [{ocoyia—/lenya.
Onekmpuueckue yenu u nompebumenu NeKMPUYecKou dHepeuu 8 Obimy.
Onekrtpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HampsikeHue. CONpOTHBIEHUE
MIPOBOJHUKA. YOenbHoe conpomusneHue eewecmsa. 3akoH OMa AJid yyacTKa IIemH.
[locnenoBaTenpHOE W TapalieIbHOE COCIMHEHUE TMPOBOJHHUKOB. Kopomkoe
3amvikanue.

[TocTositHHbIE MarHuThl. B3anMoielicTBUE MOCTOSSHHBIX MAarHUTOB. Maenummuoe
none. Maenumnoe none 3emau u ez2o 3HaueHue Ons cusnu Ha 3emue. Onvim
Opcmeda. Maecnumnoe none snekmpuieckozo moxa. llpumeHnenue 31eKmpomMazHumos
6 mexnuke. [lelicmeue MAcHUMHO20 NOAA HA  NPOBOOHUK C  MOKOM.
Onekmpoogueamens NOCMOSHHO20 MoOKaA. Mcnonv3oeanue 271ekmpoogueamerieli
MEXHUYeCKUx yCmpoucmeax u Ha mpaHcnopme.

Onvimul @apades. Aenenue snekmpomacHumnol unoykyuu. Ilpasuno Jlenya.
Anexmpozenepamop. Cnocobui nOJyYeHUs. NEeKMPUUECKOU oHep2Ul.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu
DneKkTpu3anus Tell.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJIECTBUE 3aPSKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE AIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsd0B.

[TpoBOAHUKH U TUDIIEKTPHUKH.

MonenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIA.

HcTouHrKkH OCTOSTHHOTO TOKA.

JIencTBUs 3JIIEKTPUYECKOTO TOKA.

0. DIeKTpUYEeCKUM TOK B KUIKOCTH.

11. T'a30Bblii pa3ps.

12. H3mepeHue cuibl TOKAa aMIIEPMETPOM.

13. H3mepeHue IeKTPUUECKOTO HAMPSIKEHUS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBICHHUIA.

15. BzaumonelicTBHUE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH PA3CICHHS TTOJIIOCOB MAarHUTA.

17. MoaenupoBaHue MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

18.  OmmIT DpcTena.

19. MarsuTHOE MoJjie TOKa. DICKTPOMArHuT.

20.  JleiicTBHME MarHUTHOTO TOJIS HA TIPOBOJTHHUK C TOKOM.

21.  DaexTpoABUTATEIH MMOCTOSTHHOTO TOKA.

22. HccnemoBaHwue SIBICHHS DJIEKTPOMArHUTHOW WHIYKITUH.

23.  Omprtel Dapanes.

24. 3aBUCMMOCTH HamNpaBICHUS WHIAYKIIMOHHOTO TOKa OT YCJOBHH €ro
BO3HUKHOBEHHUS.

HOoo~NoORWLNE
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25.  DIeKTporeHepaTop MNOCTOSHHOIO TOKA.
Jlabopamophuie padbomot u onvimol

1. OnbITl 1O HAOMIOJECHUIO DJICKTPHU3AlMU TeJl HHAYKIUEH U TpH
COMPUKOCHOBEHHH.

2. UccnenoBanue AeHCTBUSI AIEKTPUUYECKOTO TMOJS HA TPOBOJHUKUA H
JTUDJICKTPUKH.

3. CoOopka u npoBepka pabOThI JIEKTPUIECKOMN 1IEMH MOCTOSHHOTO TOKA.

4, N3mepenue u peryaupoBaHue CUIIbI TOKA.

S. N3mepenue u perynmpoBaHue HAMPSHKCHUS.

6.  Hccrnedosanue 3agucumocmu cuivbl moxa, uoyujeco uepe3 pe3ucmop, om
CONPOMUBIEHUS PE3UCMOPA U HANPANCEHUS] HA PE3UCTOPE.

7. Onvimei, oemMoHcmpupyrowue  3d8UCUMOCHLb NEeKMPUYECK020
CONPOMUBNEHUS NPOBOOHUKA OM €20 ONUHbL, NIOUaoU NONEepeuHO20 CeyeHus U
mamepuana.

8.  Ilposepxa npasuna cnodcenus HANPAXNCEHU NPU NOCIe008AMENbHOM
COeOUHEeHUU 08YX Pe3UCMOPO8.

9.  Ilposepka npasuna Onsi CUlbl MOKA HNpU NAPANIEIbHOM COEOUHEHUU
Pe3UuUcmopos.

10. Omnpenenenrie pabOThI ISKTPUIECKOTO TOKA, HAYIIETO YepPe3 PE3UCTOP.

11. OmnpeneneHrie MOITHOCTH JJEKTPUUYECKOTO TOKA, BBIACISAEMON Ha
pesucrope.

12. HccnenoBaHue 3aBUCHMOCTH CHJIbI TOKA, MYIIETO Yepe3 JIAMIIOYKY, OT
HANPsDKEHHS Ha HEeil.

13.  Onpeoenenue KII/[ nacpesamens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHSI MOCTOSTHHBIX MAarHUTOB.

15. H3yyeHme MArHMTHOTO TOJS TIOCTOSSHHBIX MAarHUTOB TMPU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

16. HccnenoBaHnue neHCTBUA AICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS
KaTyIIKH C TOKOM M MarHuTa OT CUJIbI TOKA U HAIlpaBJICHUS TOKA B KATYIIIKE.

18. H3yyeHue necTBHsI MATHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.

19.  Koncmpyuposanue u uzyuenue pabomul 31eKmMpoosucameis.

20. Usmepenue KIIJI anexkTpoaBUraTeIbHON YCTAaHOBKH.

21. OneITel MO WCCICIOBAHUIO SBICHHUS DSJIEKTPOMATHUTHON WHAYKITUU:
MCCJIeI0BaHNE U3MEHEHUH 3HaUCHUS U HAIIpaBJICHUS WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannveckue siBJIeHUs

Mexannyeckoe ABWKeHUE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTEIBLHOCTh MEXaHWYECKOTO0 JIBM)KCHHS. PaBHOMEpHOE MNpSIMOJIMHEHHOE
nBwxeHue. Hepasnomeprnoe npsamonuneiinoe osudxcerue. CpemHsss U MeHOBEHHAS
CKOpOCMb meia npu HepasHOMEPHOM OBUNCEHUU.
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VYckopenue. Pasnoyckopennoe npsamonuneunoe ogudcenue. (CBoOOIHOE
nagenue. Onvimul [ anunes.

Jluneunas u y2nosas ckopocmu. Llenmpocmpemumenvroe ycKopeHue.

ITepseiit 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
Ipunyun cynepnosuyuu cu..

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenus CKOIbICEHUs, CUNA
MpeHus NoKosl, opyaue Uuobl MPeHUsl.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TITOTEHUS. YCKOpEHHE CBOOOJHOIO
nagenus. [euowcenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hesecomocmo u nepecpysku.

PaBHOBecue maTepuanbHOU TOUKHU. AOcortomuo meépooe meno. Pasnosecue
meép0oco mena ¢ 3aKpPeniéHHOU 0cbio 8paujeHus. MOMEHT cuibl. [Jenmp msscecmu.

Nmnynsc Tena. Hsmenenue umnynvca. Mmnynvc cunvi. 3aKOH COXPAaHEHHS
umiyibca. PeaktuBnoe npmwkenue (MC).

Mexanudeckasi pabota W MOIIHOCTh. Paborta cunm TsbkecT, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomul. TloTeHUnanbHas SHEPTHs Teia, MOJHATOTO HAJl
NOBEPXHOCTBIO 3eMIIH. [lomenyuanvrasn snepeus cocamou npysicunvl. Kunetndeckas
sHeprus. Teopema o Kunemuueckou sHepeuu. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIHH.

Jemoncmpayuu

1. HaGmroneHne MexaHWYecKoro JBHMOKCHHUS Tella OTHOCHUTEIBHO pPa3HBIX
TEJI OTCYETA.

2. CpaBHeHHME TIyTE€d W TPACKTOPUM NBUIKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEII OTCUETA.

3. HN3mepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO JIBUKECHUS.

4, HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JBHXKEHHUS.

o. HaGmronenne nBUXeHUs Tela 1Mo OKPY>KHOCTH.

6. HaGmromenne MeXaHMYECKUX SBJICHUM, MPOUCXOASAINIUX B CHCTEME

orcuéra «Tenmexxkkay mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKCHHH OTHOCHUTEIIBHO
KaOuHeTa (PU3HKHU.

7. 3aBUCUMOCTh YCKOPEHUS Tela OT MAcChl Tella U JACHCTBYIOIICH Ha HETO
CHJTBI.

8. HaGmronenne paBeHCTBa CHIT TIPH B3aMMOICHCTBUN TE.

9.  H3menenwue Beca Tena Mpu yCKOPEHHOM JIBUKCHHUH.

10. Ilepenmaua ummyInbca Mpu B3aUMOICHCTBUU TETI.

11. TIpeobpa3oBaHus YHEPTUU TIPU B3aUMOICHCTBUN TE.

12. CoxpaHeHHe UMITYJIbCa TP HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmoneHue peaKTUBHOTO JBHKCHHMS.

15. CoxpaHeHHe MEXaHWYECKOW SHEPTUHU MPU CBOOOAHOM MaJECHUU.

16. CoxpaHeHHEe MEXaHWYECKON DSHEPrUM TMPU JABMKCHUU Tela TOJ
JNEUCTBUEM NIPYKUHBI.

Jlabopamopnwie padbomot u onvimol
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1.  Koncmpyuposanue mpaxma 015 pazeona u 0aibHeuuie20 pagHoOMepPHO20
OBUIICEHUS] WLAPUKA UTIU MENEHCKU.

2. OrnpeneneHue CpeaHeil CKOPOCTU CKONBKEHUS OpycKa WU JBUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OrnpenenieHue yCKOpPEHHUs Tella MPU PaBHOYCKOPEHHOM JBUXKEHUU IO
HAKIJIOHHOM TIOCKOCTH.

4, UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HauaJbHOU CKOPOCTH.

S. IIposepka ecunomeswi: eciu npu pagHOYCKOPEHHOM OBUdCEHUU 0e3

HayaIbHOU CKopocmu nymu OmMHOCAMCA  KAK pﬂd HeYemmwix quces, mo
coomeemcemeyrouiue nPOMeNCYnKuU 6pemMeHU O0OUHAKOBYL.

6.  HccnemoBanuwe 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI
HOPMAJIbHOTO JIaBJICHHUS.

7. Onpenenenne ko PUIIMEHTa TPEHUS CKOJIBKEHHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBI.

9. Onpenenenue paOOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMH Teja

10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Onmpenenenue pabOThl CUJIBI  YOPYTOCTH TMpU MOABEME Tpy3a
C UCTOJIb30BAHUEM HETOBUKHOTO U MOJABMYKHOTO OJIOKOB.

11. M3yyeHue 3aKOHA COXpAHEHUS SHEPTHUU.

Pa3znen 9. Mexann4veckne KoJe0aHUSA U BOJHbBI

Konebarenbhnoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KoJieOaHUM: mepuo,
4acToTa, aMIUIUTyaa. Mamemamuyueckuti u npyscuHuoli maamuuxu. llpespawenue
9HepeUU npu Ko1eb6ameibHOM 0BUNCEHULL.

3aryxatomue Konebanus. BeiHy)neHHbie kKojebanus. Pe3zoHaHc.

Mexannyeckue BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJH. I[IpodonbHble U
nonepeyHvle 8OHbL. [IUHA BONHBI U CKOPOCMb €€ pacnpocmpaneHus. Mexanuueckue
80/1HbL 8 MEEpPOoM meie, ceucmuyeckue gonnsl (MC).

3Byk. I pomkocme 38yka u evicoma mona. Ompasxicenue 38yka. Ungpazeyx u
VIbMPA3BYK.

JHemoncmpayuu

1. HaOmronenne kosie0aHuii Tel ION IEHCTBUEM CHIBI TSKECTH W CHUJIIBI
YIPYTOCTH.

2. HaGmronenne xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3. HabGmroieHrne BRIHYKICHHBIX KOJIGOAHU M pe30HaHCA.

4. PacnipocTpanenne mpooJIbHBIX U TMTONIEPEYHBIX BOJTH.

5. Hab6moieHre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUI pe30HaHC.

Jlabopamopnwie padbomot u onvimol

1. OnpeneneHue YacToThl M NEpUOAA KoOJIEOAHMM MaTeMaTH4eCKOro
MAasITHHKA.
2. OrnpeneneHue 4acTOThl M MEPHOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA

(271eKkmponnan oemoncmpayusi).
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3. HccnenoBanue 3aBUCMMOCTH MepuoAa KoJieOAaHUM TOJBEIIEHHOTO K
HUTHU I'py3a OT IJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH  MepHoja KoJeOaHWW  IPYKUHHOTO
MasITHUKA OT MaccChl Ipy3a (271eKmpoHHAA 0eEMOHCMPAYU).

S. [IpoBepka HE3aBUCUMOCTH MEpUOIA KOJIeOaHUM Ipy3a, MOJIBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Mepuoja KojeOaHui
MIPYKMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. N3mepenue  yckopeHHsT  CBOOOJHOTO  MHaACHUS  (21eKmpoHHAaA
demoncmpayus).

Paszpgen 10. Du1eKTpOMarHMTHOE 10JIe ¥ JJIEKTPOMATHUTHbIE BOJTHBI

DJIEKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  Cgolicmea
anekmpomacHumuslx 6o0aH. ILllkana snekmpomacHumusix 601H. Hcnonv3oeaHue
INEKMPOMASHUMHBIX 80JIH OJisl COMOBOU CEA3U.

OnextpomaruutHas npupoaa cBeta. CkopocTh cBera. BonHoBble cBOHCTBa

CBeTA.

Jemoncmpayuu

1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomst u onvinor*

1. N3yyeHnue CBOWCTB JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€ ABJICHUSA

JIyueBas mozensb cBeta. Mctounuku cBeta. [Ipsamonuneunoe pacnpocmpanenue
ceema. 3ammenus Connya u Jlynwi. Otpaxenue cBeta. [lnockoe 3epkano. 3akow
ompasiceHus ceema.

[Ipenomiienne cBera. 3akoH TMpesloMIIeHHs cBeTa. [lonnoe @HympenHee
ompadcenue ceema. Hcnonvzosanue HNOIHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EeMOBOOAX.

Jluaza. Xopx nydedr B nuH3e. Onmuueckas cucmema gomoannapama,
mukpockona u meneckona (MC). I'naz kak onmuueckas cucmema. bauzopykocmo u
0a/IbHO30PKOCMb.

Pa3znooicenue 6enoco ceema 6 cnexmp. Onvimwvi Hoviomona. Cnooswcenue
CNeKmpaibHbIX YEEMO8.

Hemoncmpayuu
[IpsAmMonHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajiax.
[Ipenomnenue cBera.

OnrTryeckuil CBETOBOLI.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCenBAIOLIEH JIMH3E.
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8. [Hony4yenue n3o0paxxeHNi ¢ TOMOUIBIO JIUH3.

Q. [Tpuniun peiictBus ¢oToamnmnapata, MUKPOCKONA U TEIECKOIA.
10. Mopensb rinasa.

11. PaznokeHue 6e10ro CBETa B CIEKTP.

12.  Tlonmydenue Oenoro cBeTa Npu CIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamophuvie padbomot u onvimol

1. HccnenoBanne 3aBUCMMOCTH yIila OTPa)KEHUS CBETOBOTO JIy4ya OT yrIjia
MajICHUsI.

2. N3yuenune xapakTepucTUK H300paKeHUs IPeIMeTa B TUIOCKOM 3epKalie.

3. HccnenoBanre 3aBUCUMOCTH yIJla TIPEIOMJICHHS CBETOBOTO Jyda OT
yria MaJCHUs Ha TPAHUIIC «BO3TYX—CTEKIIOM.

4, [Tonmy4yeHune n300paxeHUH ¢ TOMOIILI0 COOUPAFOIICH JTNH3HI.

5. Omnpenenenue  (QOKYCHOTO  pacCTOSHHSI W ONTHYECKOM  CHIIBI
coOuparouiel JIMH3bI (2J1eKMPOHHASA 0EMOHCMPAYUSL).

6. OneITBI IO Pa3lIOKCHHWIO OEJIOT0 CBETa B CIEKTp (2J1eKMPOHHAA
demoncmpauus).

7. OnBITHI 110 BOCHIPHUSATHIO IBETA MPEJAMETOB MPH WX HAOIIOJACHUU Yepe3

OBCTOBBIC (I)I/IJII)TpLI.

Paznen 12. KBaHTOBbBIE SIBJICHUS

Onvimul Pesepgopoa v mnaHeTapHass Mojenb aromMa. Mojenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmui.

PanunoaktuBHOCTE. Anbgha-, 6ema- u eamma-uznyyerus. CTpOe€HUE aTOMHOTO
anpa. Hyxknouwnas moodens amomuozco adpa. Hzomonwvl.  Paouoaxmuénsvie
npespaujerus. llepuoo nonypacnada amomuulx soep.

SnepHble peakiuu. 3aKOHbI COXpPaHEHHUs 3apsAJ0BOIO W MacCOBOIO YHCEIL.
Peaxyuu cunmesa u denenus soep. Ucmounuku snepeuu Connya u 36830 (MC).

Snepuas osHepreTuka. /Jlericméus paouoaKmueHbX U3IYVYEHUL HA JiCUBbLE
opeanusmwvl (MC).

JHemoncmpayuu
CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.

CnexTpsl pa3IM4HbIX Ta30B.

CnekTp Bojgopoa.

HaGmronenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus uznmydeHus: IpUpOIHBIX MUHEPATIOB U MPOIYKTOB.
JIaﬁopamoprte padbomot u onvimol

ok wdrE

1. Habnooenue cnaownslx u tuHetiuamolx CNeKmMpos UsayueHus.

2. HccnenoBanne TpeKOB: U3MEPEHHE IHEPTHM YACTHIBI O TOPMO3HOMY
nyTH (1o Gpotorpadusm) (31eKmpoHHAA OeMOHCMPAYUSL).

3. N3mepenue paanoakTuBHOTO (hOHA (I1eKmMPOHHAA OemMOHCmpPayus).
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IHoBTOpHTEILHO-00001IAX0 1M MOYJIb

[ToBTOpUTETHEHO-0000MIAIONINI MOAYb TPEAHA3HAUEH VISl CUCTEMATU3alluu U
00001IeHNs TPEIMETHOTO COACPKAHUS W ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
MIPU U3YYEHUHU BCETro Kypca (PU3HKHU.

[Ipy u3yyeHUM NaHHOTO MOAYJSA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBACTCS AOCTHXKCHUE MPEAMETHBIX U
METalpEeAMETHBIX  IUIAHUPYEMBIX  PE3YJIbTATOB oOyueHus, dbopmupyertcs
€CTECTBEHHO-Hay4YHasi T'PAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN TPUPOJABl U TEXHUKU, OBJIAJICHUE YMEHUAMH OOBICHATH (HU3UUYECKUE
SBJICHUS, TPUMEHSS TMOJyYEeHHbIC 3HAHUA, peEmaTh 3aJadyd, B TOM YHCIIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpuHIIMNIHANBHO ESITEILHOCTHBIN XapaKkTep TaHHOTO pa3jiesia peaau3yeTcs 3a
CYET TOTO, YTO y4alIueCcs BBIOJIHAIOT 3aJJaHKs], B KOTOPBIX UM MPEAJIaraeTcs:

" HAa OCHOBE IIOJYYEHHBIX 3HAHUN paCloO3HABaTh W HAYYHO OOBSICHSITH
dbu3uYecKre SIBJICHUS B OKPYXKAIOIIEH MPUPOE U TOBCETHEBHOM KU3HU;

" HCMOJB30BaTh MO/l PYKOBOJCTBOM I€/Iarora Hay4HbI€ METOJIbI UCCIIEI0BAHUS
bu3MYeCcKnX SBICHHWM, B TOM 4YHCIE ISl TMPOBEPKH THUIOTE3 W TONyUYCHUs
TEOPETUUECKUX BHIBOIOB;

" OOBSACHATH C OMOPOM Ha JUJIAKTHYECKUM Marepuall Mocyie OOCYXKICHUS C
NearoroM Hay4Hble OCHOBBI HamOOJiee BaKHBIX JIOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAlpUMEpP, MPAKTUYECKOrO0 HCIOIB30BaHUS PA3IMYHBIX HCTOUHUKOB
SHEPrMh Ha OCHOBE 3aKOHA MPEBPAIlCHUSI U COXPAHEHMS BCEX M3BECTHBIX BHUIOB
SHEPIUH.

Kaxnas w3 TeM JaHHOro pasjena BKJIOYAET JIKCIEPUMEHTAJIbHOE
uccieoBaHue 00O0OIIaKoNIero xapakrepa Ha YCMOTpPEHHE Tefarora M IpU €ro
noMmoimu. Paszgen 3aBepmiaeTcs MPOBEACHUEM JUArHOCTUYECKOW UM OLICHOYHOU
paboTHI 32 KypC OCHOBHOM IIIKOJIBI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA VYUYEBHOI'O IIPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA30OBAHIA

B nenom pesynbTatel ocBoeHus obywaromumucs ¢ 3[IP ygebnoro mpenmera
«Pu3muKa» AOHKHBI COBIANATh ¢ pe3ynbTaTamu DenepanbHoil pabodeil mporpaMmbl
OCHOBHOT0 00111eT0 00pa3oBaHusI.

Haubonee 3HaunMbIMU SBISIOTCS :

JIMYHOCTHBIE PE3YJIBTATBI:

B pesyabTaTe n3ydenus GU3MKA HA yPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs y
obyuaromerocst ¢ 3[1P OyayT copMupoBaHbI CICIYIONNE TUIYHOCTHBIC PE3yJIbTATHI
B YaCTH:

1) maTPHOTUYECKOIO BOCIIUTAHUS
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IIPOSIBJICHUE MHTEpPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3nUecKOl HayKu;

LEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kJaHCKOIO U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TFOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO-3HAYUMBIX U
ATUYECKUX NpOoOIeM, CBA3aHHBIX C TNPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHUU
buzuky;

OCO3HAHHME BAXXHOCTU MOPAIBHO-3TUUECKUX MPUHLUHUIIOB B JEATEIbHOCTU
y4E€HOTO;

3) 3CTEeTUYECKOro BOCIIUTAHHUS:

BOCHPUATHE ICTETUUYECKUX KaueCcTB (PU3MYECKON Hayku: €€ TapMOHUYHOIO
OCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYyYHOTO TIO3HAHUS:

OCO3HAHHME ILIEHHOCTH (U3NYECKOM HayKHM KaK MOIIHOIO HMHCTPYMEHTA
MO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, Ba)KHEHIIEH cocTaBstoNIeH
KYJIbTYPHI;

pa3BUTHE HAy4YHOH JI0003HATENIBHOCTH, HWHTEpeca K MCCIEN0BATEIbCKOM
NS TENBHOCTH;

5) bopmupoBaHUs KYJIbTYPhI 3J0POBbS U SMOIIMOHATILHOTO OJIArOMOTYYHs

OCO3HAHHME IIEHHOCTHM Oe30macHOro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUil 0€30MaCHOTO MOBEJECHUSI Ha TPAHCIIOPTE,
Ha JIOpOrax, € AMEKTPUUECKUM U TETUIOBBIM 000PYAOBAHUEM B IOMAIIHUX yCIOBHUAX;

c(hOpMHUPOBAHHOCTH HaBbIKAa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 JK€ MpaBa y Ipyroro 4eJIOBEKa;

6) TPyAOBOI'0 BOCIIUTAHUSA:

7) aKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKHX 3aay (B paMKaX CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allid,  HACEJIEHHOTO0  IMYHKTAa, POJHOTO  Kpas)
TEXHOJOTUYECKON M COIMAIbHOW HANpPaBJICHHOCTH, TPEOYIOIMIUX B TOM YHUCIE U
(bU3UYECKUX 3HAHUM;

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQEeCcCuil, CBA3aHHBIX C (PUBUKON;

8) 3KOJIOTMYECKOr0 BOCIIUTAHHUS:

OpUEHTAaIUsl Ha TpUMEHeHHWEe (U3MYECKUX 3HAHUN JJIs pEIIeHHs 3a7a4 B
00JIaCTH OKpYKAIOIIEH Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB U OIICHKHU UX BO3MOYKHBIX
MOCJICICTBUI JIJIs1 OKPY’KAIOLIEN CPEbI;

OCO3HaHUE TIJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOsieM U IMmyTell ux
peLIeHHS;

9) amantanuu K U3MEHSIONIUMCS YCIOBUSAM COILUATBHON U IPUPOJHOU CPEIbI:

noTpeOHOCTh BO B3aWMOJACWCTBUM TPH BBIMOJIHEHUH HCCIENOBAaHUN U
MPOCKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

MOBBIIIEHWE YPOBHSA CBOEM  KOMIIETEHTHOCTHM 4Y€pe3  MPAaKTHUECKYIO
NEeSATENbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHI, B TOM uHucie POpMYIUPOBATH
UJIEHU, TIOHATHUS, TUTIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSX;
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OoCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 00JacTu
duzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA;

CTPEMJICHUE aHAJU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPHUPOIBI, 00IIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHUEM (U3HUECKUX 3HAHUII;

OLICHKa CBOMX JEUCTBUM C YYETOM BIMSAHHUS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MOXHBIX TJI00QJIBHBIX MMOCIIEICTBHM.

METAINPEIMETHBIE PE3YJIbTATBI

Osnadenue ynugepcanbHbIMu YUeOHbIMU NOZHABAMEIbHBIMU 0CUICHEBUAMU:

1) 6a30BbIC TOrHYCCKUE TESUCTBUS:

BBISBJISATH U XapaKTePU30BaTh CYIIICCTBEHHBIC MIPU3HAKA OOBEKTOB (SIBIICHHIA);

YCTaHABJIMBATh CYIISCTBEHHBIN TPU3HAK KIacCU(DHUKAIIMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYMS B pacCMaTpUBAcMbIX (akTax,
JAHHBIX ¥ HAOJIOJICHUSAX, OTHOCSIIMXCS K (DU3UUICCKUM SIBJICHUSM;

BBISIBJISATh TPUYUHHO-CIICJCTBEHHBIC CBSI3M TP HM3YYEHUU (PUBHYCCKHUX
SIBJICHUA M TIPOIIECCOB, TMPOBOJMTH BBIBOJBI C HCIIOJIB30BAHUEM JICIYKTUBHBIX H
WHAYKTHBHBIX YMO3aKIIFOUCHHM, BBIBUTATh THUIIOTE3bI O B3aUMOCBS3SAX (PU3HUCCKHUX
BEJIMYHH, IMPU HEOOXOIUMOCTH TI0JT PYKOBOJICTBOM yUHTEIIS;

BBIOMpATh Croco® pemeHus y4deOHOM ¢u3uyeckol 3ajadyu  (CpaBHEHUE
HECKOJIbKMX BapHMaHTOB pEIICHUs, BBHIOOp HauOoyiee MOAXOISIIETO € Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB) TIOJT PYKOBOJCTBOM YUUTEJIS.

2) 6a30BbIE UCCIEIOBATENBCKUE IEHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUIM HHCTPYMEHT ITO3HAHUS;

OPOBOAUTh IO TUIAHY ONBIT, HECIOXHBIA (PUINYECKUN OIKCIEPUMEHT,
HEOOJIBIIIOE HCCIIeIOBaHUE (U3UYECKOTO SIBJCHUS, NPH HEOOXOJAMMOCTH TIOA
PYKOBOJICTBOM YUUTEIIS;

dbopmynupoBaTh O00O0OIICHHWS ¥ BBIBOJABI 110 peE3yJbTaTaM IPOBEAEHHOTO
HAOJIIOICHUSI, OTIBITA, UCCIEAOBAHMS C OTIOPOI Ha IJIaH/aITOPUTM.

3) pabota ¢ nHbOpMAaIIHE:

MPUMEHSTh Pa3IMYHBIE METOAbI, MHCTPYMEHTHI W 3alpOChl MPU TIOWCKE H
otOope MHGOPMAIMK WIN JAHHBIX C Y4ETOM MPEIJIOKEHHON y4eOHON (Pu3nyeckon
3a/1auu, IPU HEOOXOAMMOCTH TTO/I PYKOBOJCTBOM YUHUTEIIS;

aHAIM3UPOBATH, CUCTEMATU3UPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U (GOopM
MPEICTaBIICHNUS;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAJIBHYIO  (GOpMYy  TIPEICTaBICHUS
uHQOpMAIIMM W WJUTIOCTPUPOBATH peIlaeMble 3aJa4l  HECIOXHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoi 1 NX KOMOWHAIMSMU, IO PYKOBOJICTBOM YUHTEIIS.

Ognaoenue YHUBEPCATbHBIMU yueoHvimu KOMMYHUKAMUBHbIMU
oelicmeuaAmu:

1) oOienwue:

B X0Jie¢ 00CYXJIeHHsl yueOHOIro Marepualia, pe3yiabTaToB Ja00opaTOpHBIX padoT
U TIPOCKTOB 3aJ]aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbl M BBICKA3HIBATH
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WJeW, HAalleJICHHbIE Ha peIleHHe 3a7ayd U MOoJJAEep)KaHHe OJarokelaTelbHOCTH
OOIICHUS,

COTIOCTABJISITh CBOM CYXKJCHUSI C CYXXICHUSIMH JAPYTMX YYaCTHUKOB JUajora,
OOHapyX UBATh PA3TMUYUE U CXOJCTBO MO3UIUN;

BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPENCTABIATh PE3YyJbTaThl BBIIIOJHEHHOTO (PU3MYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIEA0BaHUS, MPOEKTA).

2) coBMecCTHas JIeSITEIbHOCTh (COTPYAHUYECTBO):

MMOHUMATh M UCIIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W HUHIAUBUAYATHLHON
paboTHI MPHU PEIICHUU KOHKPETHOM (PU3NUECKON MPOOIIeMBI;

PUHUMATH IEJIM COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh JICUCTBUS 110 €€
JOCTHXKEHUIO: paclpeesisiTh POJik, 00CYXKaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHSITh CBOIO 4YacTh pPadOThHI, JOCTUrasi KA4eCTBEHHOTO pe3yJibTara 0
CBOEMY HAaIpPaBJICHUIO W KOOPAUHUPYS CBOM JEWUCTBHS C JAPYTUMHU YJICHaAMU
KOMaH/Ibl;

OIICHUBAaTh KAa4yeCTBO CBOETO BKJaJa B OONIUH MPOAYKT TO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYACTHUKAMH B3aMMOJICHCTBUS.

Osn1adenue yHuGEepCAIbHBIMU YUEOHBIMU PECYIAMUBCHBIMU 0CUCBUAMU:

1) camoopranuzanusi:

BBISBJISTH NMPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYyaIlUsIX, TPEOYIOMIMX s
perieHus: GU3NUeCKUX 3HAHUM;

OpUEHTUPOBATHCS B PA3IMYHBIX  MOJAXOAAaX  MPHUHATUS  PEIICHUM
(MHIUBHYaTbHOE, IPUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI IPYIIION);

COCTaBIIATh AITOPUTM pelIeHUs] PU3NYECKON 3a/1a4u WU TIJIaHA UCCIIeI0BAHUS
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, O] PyKOBOJICTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OICHKY CHUTyallud W TMpejiaraTh IUlaH €€ W3MEHEHUs, TIpHu
HEOOXOJIMMOCTH TI0JT PYKOBOJICTBOM YUUTEIIA;

OOBSCHATh  TPUYMHBI  JOCTWKEHUA  (HEHOCTHIKEHHS)  PE3yIbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.

3) SMOIMOHATIbHBIM UHTEIJICKT:

CTaBUTh ce€0sl HA MECTO JPYroro 4elioBeKa B XOJ€ CIOpa WU AUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

4) npuHsTHE CE0S U IPYTUX:

MPU3HABATh CBOE MPaBO Ha OIMMOKY MPH pEerIeHUH (PU3UYECKUX 3a/1ad Wid B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBo APYroro.

IHNPEAMETHBIE PE3YJIBTATBI

TpeﬁoBaHml K IIPCIAMETHBIM peE3yjdbTaTaM O0CBOCHUA y‘l€6HOI‘O npeamMeTa
«(I)I/I3I/IK3», pacnpeacJaceHubIC 110 IoAaM oﬁyqemm
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PesynbTathl mo rogaM GoOpMyIUPYIOTCS MO MPUHIUIMY J100aBIECHUS HOBBIX

pEe3yJbTaTOB OT Toja K roay (pe3yiabTaTbl OYEPEAHOr0 roja MO YMOJYaHHIO
BKJIFOYAIOT PE3yJbTaThl MPEABIAYIIHX JIET).

7 KIIACC

[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JOJDKHBI — OTpaXaThb

c(OpPMHUPOBAHHOCTh Y 00YHAIOUIUXCSI YMEHHUIA:

OPUEHTHPOBATLCA B TMOHATUSIX M ONEPUPOBaTH UMH Ha 0a30BOM YpOBHE:
dbu3uYecKue M XUMUYECKHE SIBIICHMS; HaOIOJCHUE, SKCIEPUMEHT, MOJEb,
TUTNIOTE3a; CIUHMIBI (PU3MUECKUX BEIMYMH; aTOM, MOJICKYyJa, arperatHble
COCTOSIHUSI BemiecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE); MEXaHUUYeCKOoe
JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHs,
paBHOJEHCTBYIOIAs  cuji,  jgedopmarust  (ympyras,  IUlacTHYecKas),
HEBECOMOCTh, COOOIIAIONIUECS COCYIbl, C OMOPOW Ha JAUJAAKTUYECKHUI
Marepuan
pasnmuuath sBiIeHus (Auddy3us; TEMIOoBOE ABMIKEHHUE YACTHI] BEIIECTBA;
paBHOMEpHOE JIBIKCHHE; HEpPaBHOMEPHOE JBMDKCHUC, UHEPIHUS;
B3aUMOJICHCTBHE TEJ; pasHogecue MEEPObIX mel C 3aAKPEnEéHHOU OCbHo
epawjeHus; Tiepenada AaBJeHUs] TBEPJABIMU TeEIaMH, KHIAKOCTIMH U Ta3aMH;
atMoc(epHOE JaBJICHUE; IUIABaHWE TeJ; TMPEeBpalleHUs MEXaHHMYEeCKON
SHEPryMH) IO OMUCAHMIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SBJIEHUE, IMOCJE MPEeaBAPUTEIHLHOTO
00CYXIEHHUS C TeIarorom;
pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBIICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHCIIe (DU3NUYECKHUE SIBJICHUS B MPUPOJIC: IPUMEPHI IBIKCHUS C
pa3JIWYHBIMUA CKOPOCTSMHU B JKMBOW W HEXKWBOM NPUPOJEC; NCHUCTBUE CHUIIBI
TPEHUSI B MIPUPOJIC U TEXHUKE; BIUSHHUE aTMOC(HEPHOTO JAaBJICHUS Ha KUBOU
OpraHu3M; IUIaBaHUE PBIO; phIYard B TejIe YeJIOBEKa; MPH ITOM IEPEBOIUTH
NPaKTUYECKyI0  3a7adyy B y4eOHYI,  BBIJIEIATH  CYIIECTBEHHBIC
CBOMCTBa/IpU3HAKU (PU3UUECKUX SBJICHUM C TIOMOIIBIO TIEIarora;
OMHUCHIBATh W3yYCHHBIC CBOMCTBA Tel W (DHU3WUYECKHUE SBICHUS, HCIOJB3YS
dbu3udeckue BeIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, IyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTrOCTH, CUJIA TSKECTH, BEC Tella, CUja
TpeHus, AaBjieHUE (TBEPJOro Teya, >KUIAKOCTH, Ta3a), BHITAJIKMBAIOIIAS CHUJIA,
MexaHu4yeckas paboTra, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHUJIBI, KO3 OHUITUEHT
MOJIC3HOTO JEUCTBUSI MEXaHU3MOB, KUHETHYECKasl U MOTCHIIMAIbHAS SHEPTHS)
C ONOpOH Ha CXeMy;, TNpH ONHCAaHUW PACKPhIBaTh (HU3WUSCKUH CMBICT
UCITOJIB3YEMBIX BEIIMYMH, UX 0003HAYCHUS W €IUHHUIBI (PU3MUESCKUX BEIUYMH,
Haxooums opmyvl, cesa3vlearouje OaHHYI0 QU3ULeCKyI0 eUYUHY C OpyeUMU
BEUYUHAMU, CMPOUMb 2pauKy  U3YUEeHHBIX 3asucumocmel Qu3uiuecKux
8eUYUH C OTIOPOM HA TUIAKTUYECKUN MaTepua;
XapaKTepPU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MPOIIECCHI, UCIIOIB3YS
MpaBujia CIOXKEHUS CUJ (BIOJb OTHOM TIpsAMOi), 3axon I yka, 3axon Ilackans,
3aKoH Apxumeoda, npasuno paeHosecusi pviuaza (0J10Ka), «3010moe Npaguio»
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MexXaHuKu, 3aKOH COXPAaHEHHs MEXaHWYECKOM HHEpPIruM; IpPU OTOM J1aBaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA W 3aNUCHLIBAMb €20 MameMamuieckKoe
8bipadicerue noo pyKo8oOCMBOM neda2oza ¢ 00CyricoeHuem niana pabomol;
OOBSACHATH (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOICTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYallMii MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Mpy MOMOLIU
neaarora BbISIBISITH IPUYMHHO-CIIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 normyeckux maroB ¢ onopoi Ha 1—2 U3y4YEeHHBIX CBOMCTBA (PU3NYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmaTe TUIIOBBIE PACUETHBIE 3a/a4d B 1JEHCTBHE C ONMOPOW HA aJIrOpPUTM,
peIBApUTENBHO Pa300paHHBIN COBMECTHO C MEAAroroM, UCMOJb3ys 3aKOHBI U
(dopMyIIbl, CBA3BIBAIOIINE (PU3NUECKHIE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layy 3aMKChbIBaTh KPATKOE YCJIOBHE, MOJACTABIATH (U3MUECKUE BEIUYUHBI B
GopMynbl W TPOBOJAUTH pacu€Tbl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEO0OXOIMMBbIE JUIsl PEIlieHUs 3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYy4YESHHOU
(buznuecKoi BETUYNHBL;

pacno3HaBaTh NPoOOJIEMbl, KOTOPbIE MOKHO PEHIUTh MPHU MOMOIIU (PU3HUECKUX
METOJIOB TOCJIe MPEABAPUTEIBLHOTO OOCYKACHHS C IMEJarorom; Mpu MOMOIIU
negarora B ONMMCAaHUM UCCIEOBAHUS BBIAEISATh IPOBEPSIEMOE MPEAIIONI0KEHHUE
(runmote3y), C OMNOpPOM HA JUAAKTUYECKUA MaTepual pas3iuyaTb U
UHTEPIPETUPOBATH TOJYUYEHHBINH PE3yNbTaT, HaXOJIUTh IOCIE OOCYXKIEHUS C
nearoroM OMMOKHU B XOJ€ OIbITA, JIeJaTh BBIBOJBI 110 €r0 Pe3yJbTaTaM;

YMETh HaXOAUTh C UCIOJIb30BaHMEM IU(GPOBBIX 00pa30BaTEIbHBIX PECYpPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (PU3MYECKUX CBOMCTB TEN:
dbopMynHpoBaTh MPOBEpPSiEMbIE  MPEATONOXKEHUS, COOUpaTh YCTAaHOBKY
U3 MPEAJIOKEHHOr0 00OpYJOBaHUS C ONOPOM Ha CXEMY, 3aluChIBaTh XOJI
ombITa U GOPMYITHPOBATH BHIBOBI MO/ PYKOBOJICTBOM I1€1arora;

BBITIONHATh MPSAMbBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tela, 00bhEMa,
CWJIBI U TEMIIEPATYPhl C UCTIOIB30BAHIEM AHAJOTOBBIX U IU(GPOBBIX MPUOOPOB
C OTIOPOI Ha aNTOPHUTM; 3aMKUCHIBATH TOKa3aHUs TPUOOPOB C YUETOM 3aTaHHOU
a0COJIFOTHOM TIOTPEITHOCTH U3MEPECHUN;

IIPOBOJUTH COBMECTHO C MEAAroroM HCCIEN0BAHUE 3aBUCUMOCTH OJHOU
¢u3nuecKkor BEIUYUHBI OT JIPYroMl C MCIIOJIB30BAHUEM IMPSMBIX H3MEPEHUHN
(3aBUCUMOCTH IIYTH PaBHOMEPHO JBHIKYILETOCS TeJla OT BPEMEHU JIBH)KCHHUS
TEa; CUIbl MPEHUs CKOJbICeHUs Om 6eca mend, Kaiecmea o00pabomru
nogepxwocmel mejl U HE3ABUCUMOCHU CUTbl  MPEHUss om Niouaou
CONPUKOCHOGEHUsL mel, CUlbl YAPY20CMU OM  YOIUHEHUS NPYICUHDL,
gvIManKuealowel Cuibl Om 00beéMA NOSPYAHCEHHOU Yacmu meaa U om
NIOMHOCMU  HCUOKOCTMU, €€ He3a8UCUMOCMU Om NJIOMHOCMU mead, Om
2nyOUunbl, HA KOMOPYIO NOSPYHCEHO Meo;, YCIO08Ull NIABAHUS Mel, VCI0GULL
pasnosecus pviuaza u 0710K08); TOJA PYKOBOACTBOM II€arora y4acTBOBaTh B
IUIAHUPOBAHUHM Y4€OHOI'O HCCIEAOBAHMS, COOMPATh YCTAHOBKY M BBINOJIHATH
U3MEPEHHUs, Cleays MNPeIJIoKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yIbTaThl
MOJIy4YEHHOW 3aBUCUMOCTH (DU3UYECKHUX BEJIMYMH B BUIE HPEIJI0KEHHBIX
Ta0JIUL U TpaUKOB, A€JIaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0OBAHNUS;
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MPOBOJIUTh KOCBEHHBIE U3MEpPEHHUS (DU3NYECKUX BEIUYUH (TJIOTHOCTH
BELIECTBA >KMJIKOCTH W TBEPAOIO TeNa; CHJIa TPEHHSI CKOJIbKEHUS; JaBJICHHUE
BO3/1yXa; BBHITAIKMBAIOIIAS CHUJIA, AEHCTBYIOIIAs HAa MOTPYKEHHOE B KUIKOCTh
Ten0; KOA(Q(PUIMEHT MOJE3HOTO IEHUCTBUSL MPOCTHIX MEXAHU3MOB), CIEIys
OPEIJIOKEHHON  WMHCTPYKIMHM;  TpPU  BBINOJHEHUW  WU3MEPEHUU MO
PYKOBOJICTBOM IeJlarora CcoOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCJISITH 3HAUCHUE UCKOMOW BEJIMYUHBIL;

coO0IaTh NpaBUiIa TEXHUKH O€30MACHOCTU HpH paboTe C J1adopaTopHBIM
000pyA0BaHUEM TOCIIE TPEABAPUTEIBLHOTO 00CYKICHHUS C M1E€1aroroMm;
COTIOCTABJISATh TPUHIIUIBI JEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETP, AMHAMOMETpP, COOOIIAIOIIKUECS COCY/Ibl, OapOMETp, phlyar,
NOJIBIJKHBIM M HENOJBI)KHBIM OJIOK, HaKJIOHHAs IUIOCKOCTh C OINOPOW Ha
TUAKTUYECKUN MaTepuan;

XapaKTEePU30BaTh MPUHIIMIILI ACHCTBUSI M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB MOCJE MPEBAPUTEIHLHOTO O0CYXKIEHUSI C MEeIaroroM ¢ Ornopod Ha
UX onucaHus (B TOM 4YHCJE: TMOJUIMIHUKHA, YCTPONCTBO BOJOIPOBO/IA,
TUAPABIMYECKUNA  TPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBON  Hacoc,
apeoMeTp), HCHOJb3ysd 3HAHUS O CBOWCTBAX (PU3MYECKUX SABJICHUM U
HeoOxoIMMbIe (PM3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI / HAXOAUTh MHPOPMALMIO O MPUMEPAX MPAKTUYECKOTO
UCIIONIb30BaHUs  (DU3MYECKUX 3HAHUM B  TOBCEIHEBHOW IKU3HHM  JJIA
oOecrieueHusi 0€30MACHOCTU MPHU OOpPAIIEHUH C NMPUOOPAMU M TEXHUUECKUMU
YCTPOMCTBAMHU, COXpPAHEHUS 3/I0POBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHHSI B OKpYKAIOIIeH cpelie;

OCYIIECTBIISITH C MOMOIIBIO Te1arora 0T00p MCTOYHUKOB HH(POPMAIIUU B CETU
NuTepHET B COOTBETCTBUHU C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUN M MYTEM CpaBHEHUS PA3NMYHBIX MCTOUYHHUKOB BBIJICISATH
uHpOpMAIINIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WU MOMXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJSPHYIO
auTepatypy (GU3HUECKOro COACp)KaHWs, CIPABOYHBIE MaTepuajbl, PECYpChI
cetu  HWHrepHer; Bnamerb OpuU€MaMM  KOHCIIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
CO3/1aBaTh MOJ PYKOBOJICTBOM Iiefarora ¢ oOCYXIEHHEM IIIaHa paboThI
KpaTKye TMHUChMEHHBIE W YCTHBIE COOOIIEHUsS Ha OCHOBE 2—3 HCTOYHUKOB
uHbopManuu (U3NIECKOTO COJEPKAHWS, B TOM YHCIE IMyOJWYHO eTaTh
KpaTKUE COOOIIECHUSI O Pe3yjbTaTaXx MPOEKTOB WM Y4EOHBIX HCCIIEIOBAHMIA;
IIPX 3TOM IPaMOTHO HMCIOJb30BaTh M3YUYCHHBIN MOHATUMHBIA ammapar Kypca
(u3HUKHU, COMMPOBOKIATH BBHICTYIICHNUE MTPE3CHTAIINCH;

IpPU BBINOJHEHUU Y4Y€OHBIX MPOEKTOB U HUCCIEAOBAHUU MOJ PYKOBOJCTBOM
nejarora pacmnpenesiTb OO0S3aHHOCTM B TPYIIe B COOTBETCTBUU C
MMOCTABJICHHBIMU 3aJ]a4aM¥, CJICIUTh 3a BBIIOJIHCHUEM IUIaHa JCHCTBUH,
aJIcKBaTHO OLICHUBAaThb COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIIIbI;
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BBICTpaUBaTh KOMMYHUKATHUBHOE B3aMMOJICHCTBUE, YUYUTHIBasT MHEHUE
OKPYXaIOILIHUX.

8 KUIIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTPa)KaTh
c(OpPMHPOBAHHOCTH Y 00YYAIOUIUXCSI YMEHHUIA:

— OpPHUEHTHUPOBATHLCS B MOHATHUAX U OMIEPUPOBATH MU Ha 0A30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHUE AaTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHHSI BEIECTBA, KPUCTANIMYECKUE M aMOpQHBIC Tella, HACHIIICHHBIN H
HEHACHIIICHHBI Tap, BIAXHOCTh BO3[yXa; TEMIeEpaTrypa, BHYTPCHHSA
DHEprus, TEIJIOBOM JBHUTaTeNb, OJJIEMEHTAPHBIM OSJICKTPUUSCKUN 3aps,
DIIEKTPUYECKOE  TI0Jie, TMPOBOAHWKH W JUDJIEKTPUKH,  TMOCTOSHHBIN
AIIEKTPUYECKHI TOK, MAarHUTHOE TIOJIE;

— pa3nudyaTh SBJIEHUS IOCNE MPEABAPUTENILHOTO OOCYXIEHUS C TIelaroromMm
(TeryioBoe paclIMpeHue/cxaThue, Tervionepeaada, TEIUIOBOE paBHOBECHE,
CMauvBaHWE, KAMWUIAPHBIC SIBICHUS, WCIIAPCHHUE, KOHJCHCAIWs, TUIABIICHHE,
KpUCTaJUTU3aLMs (oTBepaeBaHue), KHUIIEHUE, TEerIonepeaayda
(TErJIONMPOBOAHOCTh,  KOHBEKLHMS,  M3JIy4Y€HHUE);  DJIEKTpU3alus  Ted,
B3aMMOJICUCTBUE 3apsA/IOB, JIEUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICUCTBUE MArHUTOB, JCHCTBME MAarHUTHOTO  IOJI
Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas MHIYKIMS) [0 ONUCAHUIO HX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX JAHHOE
(usnyeckoe sBICHUE;

— pacmo3HaBaTh C IOMOIIBIO IEJarora MNpOSIBICHUE H3YUYEHHBIX (U3NUYECKHUX
SBJICHUI B OKPYKaIOIIEM MUpPE, B TOM 4HCJIe (pU3NUECKUE SIBICHUS B IPUPOJE:
IIOBEPXHOCTHOE HATSKEHHE U KaIWUISPHbIE SBJICHUS B IPUPOJIE, KPUCTAILIBI B
npupone, wusnydeHue CoiHIA, 3aMep3aHrue BOAOEMOB, MOpPCKHE OpH3BIL,
oOpa3oBaHHME POCBl, TyMaHa, WHEs, CHEra; OJJIEKTpUYECKHUE SBJICHUS B
atMoc(epe, IIEKTPUUYECTBO JKHUBBIX OPraHU3MOB; MAarHUTHOE TMoOje 3eMIIH,
Apeld MoCOoB, PoOjb MArHUTHOTO MOJS JAJS JKU3HU Ha 3emile, MOJSPHOE
CUSTHHE; TIPU 3TOM MEPEBOJUThH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (DU3HUECKUX SBIICHHM;

— ONKCHIBATh IOJ PYKOBOJCTBOM IeJIarora C OOCYXJACHHEM IUlaHa pPaOOThI
M3yYEHHbIE CBOMCTBA TeNl M (PU3NYECKUE SBICHMS, UCIONB3YS (PU3MUECKUE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEprus, KOJUYECTBO TEIUIOTHI,
ylenbHasi TEINIOEMKOCTh BEIIECTBA, YJENIbHAas TEIJIOTa IUIABICHU, yAeIbHas
TEIJIOTa MapooOpa3oBaHMsA, yAENbHAs TEIUIOTa CrOpaHus  TOIUIMBA,
KOO(QUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIJIOBOM MaIllMHBI, OTHOCHUTENIbHAs
BI&KHOCTb BO31yXa, OJJEKTPUUECKUN 3apsl, CHJa TOKa, JJIEKTPUUYECKOE
HamnpsDKEHUE, COMPOTHUBICHUE TPOBOJHUKA, YACIBHOE CONPOTHBICHHE
BEIIeCTBAa, paboTa M MOIIHOCTH OJJIEKTPHUUECKOTO TOKAa); MPU ONHCAHUU
NPaBWJIBHO TPAaKTOBAaThb C TMOMOIIbI0 Tenarora (U3MYECKUd CMBICH
MCIIOJIb3YeMbIX BEIHMYMH, O0O3HAUEHUS M EAMHHIBI (PU3MUECKHX BEIUYHH,
HaXOAUTb (POPMYJIBI, CBS3BIBAIOIIME JAaHHYI0O (PHU3UYECKYIO BEIMYUHY C
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OPYTMMH  BEJIMYMHAMHU, CTPOUTh TpaduKd HW3YYEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEINYNH;

ONpeNeNsATh NOCHe MPEABAPUTEIBHOIO OOCYXIAEHHUS C IEJaroroM CBOMCTBA
TeN, (U3UYECKHE SIBJICHUS M MIPOLECCHI, HCIOJb3Ysl OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUU  CTPOCHMSI  BELIECTBA, MPUHLHUII
CYINEpIO3ULIMHU MoJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma [ y4yacTka Lenu, 3axkoH /[[ocoynsi—/lenya, 3aKOH COXpaHEHUA
SHEPruu; MNPU 3TOM HAXOJHUTH CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAXKEHUE C Omopoil Ha IU(poBbIE 00pa3oBaTEIbHBIC
pecypchl;

COOTHOCHUTB IOJI KOHTPOJIEM Meaarora (pu3ndyeckue npoiecchl U CBOMCTBA Tell,
B TOM 4YHCI€ W B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Mpy MOMOUIM MeJarora BbIABIATh TPUUYUHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHUE U3 |—2 JIOrMYeCKHX MIaroB ¢ onopoil Ha 1-2 U3y4yeHHBIX
CBOICTBA (PU3MUECKUX ABJICHUM, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEI;
peniaTh TUMOBBIE PACUETHBIE 3a7]auu B 1—2 JEHCTBUS C ONMOPOW Ha ajIroOpuTM,
peIBapUTEIBHO Pa300paHHbIN COBMECTHO C NEAAroroM, UCMOJb3ys 3aKOHBI U
(dbopMyIIbl, CBA3BIBAIONINE (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAJU3a YCIOBHS
3a/layd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUJIS
pelIeHus] 3a/ayd, BBHIOMPATh 3aKOHBI W (OPMYIIbI, HEOOXOAUMbIE ISl €€
pelieHusi, TPOBOAUTH PACU€Thl W CpPaBHUBATH IOJYyYEHHOE 3HAYEHUE
¢bu3nuecKkoi BETUYMHBI C U3BECTHBIMH JIAHHBIMU;

UMETh MpEeJCTaBICHUE O MpobiieMax, KOTOPhIE MOKHO PEUIUTh MPU MOMOIIU
bu3MUeCcKrX METOJIOB TOCIe MPEIBAPUTEIHHOIO0 OOCYXACHHUS C TEJarorom;
UCTIOJB3YS OTHMCaHUE UCCJIeI0BaHMS, BBIJICIISATD poBepsieMoe
NPENNONIOKEHUE,  OICHUBATh  MPaBWIBHOCTh  TMOPSAKAa  MPOBEICHUS
UCCJIeIOBAHUS, JIENAaTh BHIBOBL;

YMETh HaXOAUTh C UCIOJb30BaHHEM IU(GPOBBIX 00pa30BaTEIBHBIX PECYpPCOB
OTIBITHI TI0 HAOJIIOJEHNIO (PU3UYCCKUX SBJICHUN WM (U3UIECKUX CBOMCTB TEJ
(KanwUISIpHBIE SIBJICHMSI, 3aBUCMMOCTH JIaBJIICHHUS BO3JyXa OT €ro o0béma,
TeMIepaTyphl; CKOPOCTH MpPOIEcca OCThIBAHUS/HArPEBaHUs MPU U3ITYUYEHUU OT
[[BETa MU3JIyYalolei/MorIouaoel MoOBEpXHOCTH; CKOPOCTh MCTIapEHUsI BOJbI
OT TEMIEPATYPHI )KUIKOCTH U IJIOMAAM €€ MOBEPXHOCTH; IEKTPU3aLUs TENI U
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsOB; B3aUMOJEHCTBUE IOCTOSIHHBIX
MarHuTOB, BHU3yaJH3aldsl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB;
JNEUCTBUS ~ MArHUTHOIO  IOJII  HAa  IPOBOJAHMK  C TOKOM,  CBOMCTBa
AJNIEKTPOMAarHuTa, CBOMCTBA  3JIEKTPOJBHUIATeisl  IMOCTOSIHHOTO  TOKA):
(GopMynupoBaTh MpOBEpSiEMbIE MPEANONOKEHHUS, COOMpPAaTh YCTAaHOBKY U3
IPEJIOKEHHOIO 000pPYyI0BaHMsI C ONMOPOM HA CXEMY;OIHUCHIBATH XOJ OMbITA U
(GopMyIupOBaTH BBIBOBI MTOJI PYKOBOACTBOM I€arora;

UMETh MPEJCTaBICHUS O H3MEPEHUM TEeMIEpaTypbl, OTHOCUTEJIbHOU
BJIQXXHOCTHU BO3/1yXa, CUJIbl TOKA, HAMPSYKEHUSI C UCIIOJb30BAHUEM aHAIOIOBBIX
npuOOpPOB M JaTYMKOB (PU3MYECKHX BEJIMYMH;, IpPU IOMOIIM Ieaarora
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CpaBHUBAaTh pPE3YyJbTaThl H3MEPEHUU C Y4ETOM 3aJaHHON aOCONIOTHOMN
IIOTPEIIHOCTH;

IIPOBOJIUTh COBMECTHO C IEAArOroM HCCIEN0BAHUE 3aBUCUMOCTH OJHOMN
(u3HUeCKON BEIIMYMHBI OT JPYrod C KCIOJB30BAHUEM IMPSAMBIX H3MEpPEHUM
(3aBUCUMOCTH  CONPOTHUBJIEHUS MPOBOJHHMKA OT €ro JJIMHBI, IUIOIIAIN
NONEPEYHOr0 CEUYEHUSI U YAECIBHOTO CONPOTHUBIIEHUS BEIIECTBA MPOBOIHUKA;
CWJIBl TOKA, MAYLIErO0 4Yepe3 NPOBOJHUK, OT HANPSHKEHUS Ha IMPOBOJHUKE;
UCCIENOBAHNE  TOCIENOBATENIBHOTO M MMAPAJUIENBHOTO  COCIWHEHUH
OPOBOAHUKOB): IUIAHMPOBATh HUCCJENOBAaHUE, COOMpAaTh YCTAaHOBKY U
BBIIIOJIHSITh U3MEPEHHUS MO/l PYKOBOJICTBOM MEAArora, Ciaeays npeaioKEHHOMY
IUIaHy, UKCUPOBATh PE3YJIbTaThl MOJYYEHHON 3aBUCUMOCTH B BHUJI€ TaOJIUIl U
rpaduKoB, AenaTh BHIBOJbI IO pe3yjbTaTaM UCCIEI0BaHUS Mociie 00CYKIeHUs
C IIEarorom;

COOTHOCHTh KOCBEHHbIE U3MEpeHUs (PU3NYECKUX BeJW4YuH (yIenbHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTHBIIEHUE MPOBOJIHMKA, paboTa U MOIIHOCTb
AIEKTPUYECKOr0 TOKAa): C TMOMOINBIO Ie/arora IUIAHUPOBATh HW3MEpPEHUs,
coOupaTh  OSKCIEPUMEHTAJbHYIO  YCTAHOBKY,  CIEAysd  MPeasoKeHHON
WHCTPYKIMH, U BEIYUCIISATH 3HAUEHUE BEJIUUMHBI,

coO0aTh NpaBWiIa TEXHUKH O€30MAaCHOCTU TpH paboTe ¢ JabopaTOPHBIM
000pyAOBaHUEM TIOCIIE TTPEABAPUTEIHLHOTO 00CYKICHHUS C T1E€1aroroMm;
COIIOCTaBJIITh C TIOMOIIBIO IMEJarora NPUHLMIBI JACHCTBUS HU3YYEHHBIX
npruOOpPOB M TEXHUYECKUX YCTPOMCTB C OMOPON HAa MX ONMUCAHHUA (B TOM YHCIE:
CUCTeMa OTOIUIEHHMsI JIOMOB, THUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETP, CUETUYMK JJEKTPUYECKOM DHEPrUHU, IJIEKTPOOCBETUTEIIHHBIE
npuOOpbl, HarpeBaTeibHbIE SJIEKTPONPUOOPHl (TPUMEPHI), SJIEKTPUUYECKUE
PEAOXPAHUTENHN; DBIEKTPOMATrHUT, BJEKTPOJBUIaTellb IOCTOSIHHOTO TOKA),
UCIIONIb3Ys METOJUYECKUE MaTepuajbl O CBOMCTBAX (PU3MUECKHUX SBICHHUN U
HeoOXoauMbIe (PU3NIECKHIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTEIHLHOTO OOCYKIEHHUS C IMEJaroromM MpOCThIe
TEXHHYECKUE YCTPOWCTBA W H3MEPHUTENbHbIE MPUOOpPHI IO CXemMaM H
CXEMAaTHYHBIM PHCYHKaM (PKUJIKOCTHBI TEPMOMETpP, TEPMOC, MICUXPOMETP,
TUTPOMETP, JABUIaTelb BHYTPEHHETO CrOPaHHMs, 3JEKTPOCKOIl, PEOCTar);
COCTAaBIATH CXEMbl DJJEKTPUYECKHUX LENEeW C IOCIEeAOBATCIbHBIM U
napasuieIbHbBIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCSI YCJIOBHbBIE 0003HAUEHHUS
JJIEMEHTOB JJIEKTPUYECKUX LICTIEH;

NPUBOJUTH TPUMEPHI/HAXOIUTh WH(OOPMAIIMI0 O MpUMEPaX MPAKTUIECKOTO
UCIOJIb30BaHUs  (DU3MYECKUX 3HAHUM B  IOBCEJHEBHOM KU3HM  JUIA
oOecrieueHusi 0€30MACHOCTH MPHU OOPAMICHUH C MPUOOPAMU M TEXHHUYESCKUMU
YCTPOICTBAMHU, COXPAHEHUs 370POBbS U COONIOAECHHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYIIECTBJISITh C IOMOINBIO I€Jarora IMOUCK HHPOpManuHu (U3HYECKOTO
comepkaHus B ceTu VHTepHET, Ha OCHOBE MMEIOIMXCA 3HAHUW W IIyTEM
CpaBHEHHMS JOTOJHUTEIbHBIX MCTOYHUKOB BBIIENATh MH(OpPMALIUIO, KOTOpas
ABJIAETCS IPOTUBOPEUYMBOM WIIM MOXET OBITh HEJOCTOBEPHOI;
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— MHCHOJb30BaTh MPU BBINOJIHEHUH y4YEOHBIX 3aJaHUNl OTOOPAaHHYIO ME1arorom
HayYHO-TIOMYJISIPHYIO JIUTEPAaTypy (U3HUECKOTO COAEpKaHUsl, CIpPaBOYHBIC
MaTepuaisl, pecypcehl cetu MHTepHeT; BiaaeTb npuéMaMu KOHCIEKTUPOBAHUA
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO
C OIIOPOM Ha aJrOPUTM M YTOYHSIOLME BOIIPOCHI IEAArora;

— co3JaBaTh IOJA PYKOBOACTBOM IIeAarora C OOCYXKIEHHEM IUIaHA padOThI
NUCBbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHUs, 0000mmas uHpopManuoo u3
HECKOJIbKUX HCTOYHHKOB (PU3UYECKOIO COJAEpXkaHUS, B TOM YHCIE MyOIMYHO
IIPEACTABIIATH PE3YIbTAThI IPOCKTHON WIM UCCIIEN0BATEIbCKON IESATEIbHOCTH;
IIPY 3TOM I'PaMOTHO MCIIOJb30BaTh U3YYCHHBIN ITOHATUMHBIA ammapar Kypca
(u3HKHU, COMPOBOXKIATH BBHICTYIJIEHUE MTPE3EHTALIUEH;

— MNPy BBINOJTHEHUH Y4YEOHBIX TIPOEKTOB U HCCIENOBAaHUM  (PU3NUYECKUX
IPOLIECCOB O/l PyKOBOJCTBOM II€Jlarora pacipeneisT 00513aHHOCTH B IPYIIIE
B COOTBETCTBUHU C IIOCTABJICHHBIMU 3aJa4aMU, CICAUTD 3a BBIIIOJHEHUEM IUIaHA
JEHUCTBUHN U KOPPEKTUPOBATH €T0, aJIEKBATHO OLEHWBATH COOCTBEHHBIIN BKJIA]] B
JNEATENIbHOCTD TPYIIIbI, BBICTpAaWBaTh KOMMYHUKATMBHOE B3aWMOJICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

9 KJIACC
[IpenmerHpie  pe3ynpTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpa)kaTh
c(hOpMUPOBAHHOCTD Y 00YUAIOIMNXCS YMEHUM:

— OpUCHTHPOBATHCSA B TOHATUSIX M OMNEPUPOBATh MMM Ha 0a30BOM YpOBHE:
caucteMa OTcy€ra, MaTrepualibHas TOYKA, TPACKTOPHS, OTHOCHUTEIBHOCTH
MEXaHUYECKOro JIBWXKEeHUsA, nedopmanus (yrpyras, IuiacTHUecKas), TpPeHHE,
yewmpocmpemumesbHoe YCKOpeHue, HEBECOMOCTb W MEPErpy3KH; UECHTP
TSDKECTH; aOCONIIOTHO TBEpPJIOE TENo, IEHTP THKECTH TBEPIAOTO Tela,
paBHOBECHE; MEXaHMYECKHE KoJIeOaHHWs W BOJIHBI, 3BYK, HH(]pa3ByK
Y YIBTPA3BYK; 3JICKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CHEKMPbl UCNYCKAHUSL U NO2TOWEHUS,
anbda-, 6eTa- ¥ TaMMa-U3IyICHHUs, U30TOIIBI, SJI€pPHAsI SDHEPreTHKa;

— COOTHOCHUTH SIBJICHHUS IIOCJTE IPEABAPUTEIBLHOTO OOCYXKICHHS C TIEAarorom
(paBHOMEpHOE u HEPABHOMEPHOE MPSAMOJIMHENHOE JIBHDKCHUE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBHIKCHHE, CBOOOJIHOC IaJICHUE Te,
PaBHOMEPHOE JIBMIKEHHUE IO OKPY>XHOCTH, B3aMMOJICCTBUE TEJI, PEAKTUBHOE
NBIDKCHHE, KoJjiebaTeapHOe JIBIDKCHHE (3aTyXarolue U BBIHYXKICHHBIS
KojeOaHus), PE30HAHC, BOJIHOBOC  JIBIDKCHHE,  OTPaKCHHE  3BYKa,
MPSAMOJIMHENHOE PACIPOCTPAHEHUE, OTPAXKECHUE U MPEJTOMIICHUE CBETA, ITOJTHOE
BHYTPCHHEE OTPaXCHHE CBETa, pa3JIOKEHHE OeJIoro CcBeTa B CICKTP U
CIIO)KEHHE  CHEKTPAJIBHBIX I1IBETOB, JUCHEPCUS CBETA, E€CTECTBEHHAsA
PaJMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTpa H3JIYYEHHSs) II0
OMHUCAHUID HMX  XapaKTEpPHbBIX CBOMCTB MW HAa  OCHOBE  OMBITOB,
JEMOHCTPHUPYIOIITUX JaHHOE (PU3NUECKOE SBJICHNUE;
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— pacmo3HaBaTh C TMOMOIIBIO TEJarora MPOSIBIEHUE H3YUYEHHBIX (PU3MUECKUX
SIBJICHUH B OKpY>KarolieM Mupe (B TOM uuciie PU3NUecKue sIBJICHUS B IPUPO/IE:
NPUJIMBbl U OTJIUBBI, JBM>KEHUE IIaHeT COJIHEYHOM CHCTEMBI, PEaKTHBHOE
JNBW)KEHUE  KHUBBIX  OpPraHM3MOB, BOCHPHUSATHE 3BYKOB  YKMBOTHBIMHU,
3EMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, IyHAMH, 3XO, I[BETA TE€J, ONTUYECKUE
SIBJICHUSI B MpUpOJE, OMOJIOTUYECKOe NEUCTBUE BUIMMOTO,
yIbTPA(QUOJIETOBOTO M  PEHTTCHOBCKOIO  M3JIYUYEHUM;,  €CTECTBEHHBIN
paauOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, paJUOAKTHBHOE HW3JIyYEHHUE
NPUPOJHBIX MUHEPAJIOB; JIEMCTBUE PATMOAKTHUBHBIX U3JIYYCHUW HA OpPraHU3M
YeJIOBEeKa), MPU ATOM I0J] PYKOBOJICTBOM T€/larora nepeBOAUTh MPAKTUUYECKYIO
3aJladyy B Yy4eOHYIO, BBIJICIATh  CYIIECTBEHHBIC  CBOWMCTBA/MPU3HAKU
(bU3UYECKUX SBJICHUM;

— OMNHCBHIBaTH TOJI PYKOBOJCTBOM IIearora ¢ OOCYXJIECHHEM IUIaHa paboThl
U3YUYEHHBbIE CBOWMCTBA Tel W (PU3MYECKHE SIBICHUS, HCIOJB3Yys (U3NUECKUe
BEJIMYUHBI (CpeHSsI W MTHOBEHHAas CKOPOCTh Teja NpPH HEPaBHOMEPHOM
JIBU)KEHUH, YCKOPEHUE, IEpEMEINIEHUE, MyTh, YTJIOBasi CKOPOCTh, CHJIa TPEHUS,
CWJIa yNPYTroCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOJHOIO MaJEHUs, BEC Tena,
UMITYJIbC TEJIa, HWMITYJIbC CHJIBI, MeEXaHW4yeckas paboTa W MOIIHOCTb,
NOTEHIMAJIbHAsI DHEPTrUsl Teja, TMOJHATOTO HaJl IOBEPXHOCTHIO 3E€MIIH,
IIOTEHILIMAIbHASI JHEPrUs CXKATOW NPYKUHBI, KUHETUYECKAasl SHEPIrus, IOJIHAs
MEXaHW4YecKasi JHeprusi, MEepHoJ, U YacToTa KoJieOaHWM, /JIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTeNlb MPEIIOMIICHUS
cpeabl); MpU ONHCAHUM C T[OMOUIBIO YYHUTENS MPaBWIBHO TPaKTOBAaTh
(GU3MYECKUI CMBICT HCIONb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €IMHMIIBI
¢u3nUecKnX BEJIUMYHMH, C OMOPOM HAa METOJUYECKUX MaTepuail HaXOIWUTh
(dbopMyIbl, CBSI3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIWYHHY C APYTHMH
BEJIMYMHAMH, CTPOUTh TpaduKh U3YYEHHBIX 3aBUCUMOCTEH (Pu3ndecKux
BEJINYNH;

— XapakTepu30BaTh IOCJIE TMPEABAPUTEIBHOTO OOCYXKICHHS C TIEIaroromMm
CBOMCTBa TeJN, (U3NYECKHE SBICHUA U TPOLECCHI, HCIONb3Ys 3aKOH
COXpPAaHEHHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, IPUHLIUI CYIIEPHO3ULIUN
CWJI, NPUHLMI OTHOCUTENbHOCTH ['ammiies, 3akoHbl HproOTOHA, 3aKOH
COXPAaHEHHUsI MMITYJIbCA, 3aKOHBI OTPAXXCHUS WU IPEIIOMIICHUS CBETA, 3aKOHBI
COXpPAaHEHHUs 3apsSIA0OBOTO M MAaCCOBOIO YHUCEN IPU SANECPHBIX PEAKUUAX; MpPHU
TOM HAaXOJWUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M €r0 MaTeMaTH4eCKOoe
BBIpaXKEHHUE C OMOPOH Ha U(pOBbIE 0OpPa30BaTENbHBIE PECYPCHI;

— COOTHOCHTH TOJT KOHTPOJIEM TieAarora (Gu3ndecKue mpoIecchl U CBOMCTBA Te,
B TOM 4YHCJIIE U B KOHTEKCTE CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBISITH IPU NOMOUIM MEAArora NpUYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKHX IIIaroB ¢ Omopod Ha 2—3
M3YUYCHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUX 3aKOHOB WIIHU
3aKOHOMEPHOCTEN;

— pemarb TUIIOBBIE pACUETHBIE 3a1a4u B 1—2 NEUCTBHS C ONOPOM HA allTOPUTM,
MpeABAPUTEIBLHO Pa300paHHbI COBMECTHO C, UCHOJb3Ys 3aKOHBI U (DOPMYIIbI,

31



CBSI3BIBAIONINE (DU3NYECKUE BEIMUYMHBI: HA OCHOBE aHAW3a YCIOBHS 3aJaud
3aMKUCHIBaTh KPATKOE YCIIOBHUE, BBHISBIATH HEJOCTAMOIINE WM H30BITOYHBIC
JaHHbIe, BBHIOMPATH 3aKOHBI U (POPMYJbI, HEOOXOAUMBIE [JISl PEILICHUS,
MPOBOJUTH PAcCUYEThl W OIEHUBATH C TOMOIIBIO YYHUTENS PEaTUCTHIHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3NUCCKON BETUIMHBL;

UMETh MPEJCTaBICHUE O MPoOJIeMaxX, KOTOPhIE MOKHO PEIINUTh TPU MOMOIITH
(¢u3NYecCKuX METONIOB; HCIOJB3YS  OMHCAHWE HCCIEJOBAHUA, IOCIE
NpeIBAPUTEIBLHOTO OOCYKIEHHS C TMEeJaroroM BBIACISATH POBEPSIEMOe
NPEANONIOKEHUE,  OICHUBATh  IMPABWIBHOCTh  TIOPSAJKA  MPOBEACHUS
UCCJICIOBAHUS, JIeaTh BBIBOBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUH
Y OIIBITOB;

yMETh HaxXOIUTh C HCIIOJIb30BaHHWEM IUGPOBBIX 00pa30BaTENbHBIX PECYPCOB
OTIBITHI 110 HAOJIOJACHHUIO (PU3MYCCKUX SIBICHUN WM (DU3UUYECKUX CBOMCTB TEII
(u3ydeHne BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUS DHEPTHUU;
3aBHCHMOCTH TIEpHO/Ia KOJIOaHWI TPYKUHHOTO MasTHUKA OT MAacChl Ipy3a H
KECTKOCTH TIPYKUHBI M HE3aBUCUMOCTh OT aMIUIMTYABl MaJbIX KOJCOaHMIA;
NPSMOJIMHEWHOE PaCIIPOCTPaHEHUE CBETA, Pa3IokKEeHHE OEI0ro CBETa B CIIEKTP;
M3y4eHUE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKalie M CBOWCTB M300pakeHUs
npeaMeTa B COOMparolieil JuH3e; HAONIOJCHWE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB U3JIYUYEHHUS): CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 00OpyIOBaHMS C ONOPONM Ha CXEMY;ONHCHIBATh XOJ| OIbITA U €ro
pe3ynbTaThl, GOPMYITUPOBATH BHIBOJBI MO PYKOBOACTBOM I1€/1arora;
OPOBOAUTH MPU HEOOXOJAMMOCTU CEPHUI0 MPSMBIX H3MEPEHU, Ompenemss
CpelHee 3HAueHHWE U3MEpsAEeMOW BEJIMYMUHBI  (QPOKYCHOe  paccmosiHue
coouparoweti JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
U3MEPEHUS/U3MEPUTEILHOT0 TpUbopa;

IPOBOAUTH COBMECTHO C MEAroroM MCCIIeJOBAaHUE 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHUH C MCTOJIb30BAHUEM TPSAMBIX HU3MEpPEHUU (3aBUCUMOCTh MYTU OT
BPEMEHU TMPU PABHOYCKOPEHHOM JBW)KEHUM 0€3 HaYaJlbHOH CKOpPOCTH;
nepuoja KojiebaHMHW MaTeMaTHYeCKOro MasTHHKAa OT JJUHBI  HUTH;
3aBUCUMOCTH YTJIa OTPKECHHsI CBETA OT YIJia MaJCHHs U yIiia MPEeIOMIICHUS OT
yria najeHus ): mocie 00Cy ISHHs 10T PyKOBOJCTBOM IeJjarora rmiaHupoOBaTh
UCCIIeIOBaHre, cOOUpaTh YCTAaHOBKY, (DMKCHUPOBATH PE3yJbTAThl MOIYYCHHOU
3aBUCUMOCTH (PU3NYECKUX BEIWYUH B BHUAE TaOMUI W TpaduKoB, IenaTh
BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

COOTHOCHTH KOCBEHHBIC M3MEpPEHUST (PU3MUECKUX BEIIUYWH (CPETHSS CKOPOCTh
¥ YCKOpPEHHUE Tella TIPU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHHUE CBOOOTHOTO
najeHusi, JKECTKOCTh TPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIBKEHUS,
MEXaHM4eckass paboTa U MOIIHOCTh, YacToTa M TIepuoj] KoJjeOaHui
MaTEMaTUYECKOTO W MPY>KUHHOTO MAasTHUKOB, OMTHYECKAs CHJia cCOOMparomiei
JWH3bI, pPaTAOAKTUBHBIA (OH): ¢ TOMONIBIO TeJarora IUTAHUPOBATH
U3MEpPCHUs, COOUpaTh DKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBHITIOJNHSATH
U3MEPCHUS, CIeays TPEII0KEHHON WHCTPYKIUH, BBIUYUCIATh 3HAYCHUE
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BEJIMYMHBl W AHAJIU3UPOBATH MOJYUYEHHBIE PE3YJbTaThl C Y4YETOM 3aJlaHHOM
IIOIPEIIHOCTH U3MEPEHUN;

coOI0JaTh NpaBUJIa TEXHUKH O€30MACHOCTU HpH paboTe ¢ J1abopaTOPHBIM
000pyA0BaHUEM TIOCIIE TPEABAPUTEILHOTO 00CYKIEHHUS C M1E€1arorom;
COMOCTAaBJSATh C TMOMOIIBIO TMeJarora OCHOBHBbIE TMPU3HAKK HU3YYEHHBIX
¢uznueckux MoJieNell: MarepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEJo,
TOYEYHBIM UCTOYHUK CBETA, Jy4, TOHKas JIMH3A, TUIAaHETapHasi MOJENb aToMa,
HYKJIOHHAsl MOJZIEJIb aTOMHOT0 SI/Ipa C ONOPOM Ha METOAUYECKUE MaTEpUAIIbI;
XapaKTepu30BaTh MOCJIE MPEIBAPUTEIBHOTO OOCYXKIEHUS C TeAaroroMm
OPUHLMIBL JACHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOWUCTB C
OMOpoi Ha WX OmUcaHus (B TOM YHCIE: CIUIOMETP, AATUYUKH IOJOKEHUS,
pPacCTOSIHUSI M YCKOPEHHS, paKeTa, dXOJOT, OYKHM, Mepuckomn, (oroamnmapar,
ONTUYECKHE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona),
UCTIO0JIb3YA U(PPOBBIE 00pa30BaTEIbHbIE PECYPCHI;

UCIIOJIb30BaTh MOJI PYKOBOJACTBOM IEJarora CXembl U CXeMAaTHYHbIE PUCYHKHU
U3YYCHHBIX TEXHMYECKHX YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJOTUYECKUX TMPOLIECCOB MPU PEHICHUH Y4eOHO-TPAKTHYECKUX 3ajady;
ONTUYECKHE CXEMbl JIsi MOCTPOCHUSI M300paKEHW B IUIOCKOM 3€pKajie u
coOuparoiieH J1H3e;

IPUBOJUTH TPUMEPBI/HAXOIUTh WH(GOPMAIMI0 O MpUMEPaX MNPAKTUYECKOTO
UCIIOJIb30BaHUsT  (DU3MYECKUX 3HAHUM B  TOBCEJHEBHOM KU3HHM IS
oOecrieueHusi 0€30MACHOCTU MPHU OOpPAIIEHUH C NMPUOOPAMU M TEXHUUECKUMU
YCTPOMCTBAMHU, COXpPAHEHUS 370POBBS U COONIOACHHUS HOPM 3KOJIOTHYECKOIrO
NOBEJECHUS B OKPY’KarOIIEH Cpeae;

OCYIICCTBJISITh ~ TOJ] PYKOBOJACTBOM  IeJarora MOWUCK  HH(opmanuu
¢dusznueckoro coaepkanus B cetd VIHTepHET, caMOCTOSITeNbHO (PopMynupys
NOMCKOBBIA  3alpoC, HAXOAUTh IYTH  OMNPEAEIEHUS JOCTOBEPHOCTHU
MOJTy4eHHON MH(OPMAIIMN Ha OCHOBE UMEIOIINXCS 3HAHUHM U TOTIOJIHUTEIbHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJHEHUU YUEOHBIX 3aJaHUi OTOOPaHHYIO TEeAaroroMm
HAYYHO-TIOMYJIIPHYIO JIUTEpaTypy (GU3NYECKOTO COJEp)KaHHUs, CIPaBOYHBIE
MaTepHalIbl, pecypcel cetn VHTEpHeT; BiIaieTh NpUEMAMHU KOHCIIEKTUPOBAHMS
TEKCTa, MpeoOpa3zoBaHus HHPOPMAIUK U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO
C ONOpPOIl Ha ANrOPUTM M YTOUHSAIOLIME BOIPOCHI IEJArora; co3JAaBaTh IOJ
PYKOBOACTBOM Tenarora ¢ oOOCYXJIEHHEM IUIaHa paOOThl NMHCbMEHHBIE U
YCTHBIE COOOILEHUS HA OCHOBE MH(OpPMAIMM U3 HECKOJIBKUX HCTOUYHUKOB
¢usnyeckoro coaep)kaHus, MyOIMYHO MPEACTABIATh PE3yIbTAaThl MPOCKTHON
WIH HCCIEAO0BATENbCKOW JEATENbHOCTH; MPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUWHBIN ammapar u3y4aemoro paszaena GU3uKka u
CONPOBOXJATh BBICTYIUICHHWE MpE3CHTalMel ¢ yd4éToM OCOOEHHOCTEH
ayJIMTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe IUIAHUPOBAHUME M KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOCHHME KaXKIOM TeMbl Y4YEOHOro mpeamera
«Puzuka» DenepanbHON aganTUPOBAHHON OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOHIEro 00pa30BaHUS
00y4Jaromuxcst ¢ 3aJepKKOM MCUXWYECKOIO Pa3BUTHUSA, B ILIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasaenoMm denepanabHON
paboueil mporpamMmbl yueOHoro npeameta «duszuka» 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO o01ero oopasosanus. [Ipu aTom
Opranuszanus BIpaBe caMa BHOCUTbh M3MEHEHMs B COJAEPKAaHUE U paclpeneieHre yueOHOro marepuaina mo rogam oOydeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHHUs TeM U KOJMYECTBO YAaCOB HAa OCBOCHHME KAXKIOM TEMBbI, ONpeaeieHre OpraHu3alMOHHbIX (HOopM
oOyuyeHuss U T.N. OOOCHOBAaHHOCTH JIJAHHBIX WM3MEHEHUH orpezensercss BbIOpaHHBIM oOpa3zoBaresbHOM opranuzauuein YMK,
UHAUBUAYATbHBIMU TCUXO(QU3UYECKUMHU OCOOCHHOCTAMM KOHKPETHBIX oOydarommxcsi ¢ 3[IP, cTenmeHbi0 yCBOGHHOCTH HMU
y4eOHBIX TEM, PEKOMEHJAIUSMU 110 0TOOpY U aJanTaiuu yueOHoro Marepuana no ¢pusuke, npejacTaBieHHbIMU B [loscHUTEIBHOM

3aIINCKC.

7 KJIACC (68 u)

2w

MEXaHHUYCCKHC,

TCIITIOBBIC, QJIEKTPUIECKHUE,

MAar"HuTHBIE, CBETOBBIE, 3BYKOBBIC.

TemaTuyeckuii OcHOBHBIE BH/IbI 1eSITEJTbHOCTH YYALUXCS
OcHOBHOe cofiepkxaHue . N
0J10K, TeMa (Ha ypoBHe y4eOHBIX AelicTBHIA)
Pa3nen 1. ®u3uka u eé posib B NO3HAHUM OKpY Kalouero mupa (6 1)
duznka — ®usuka — Hayka o mpupode. SIBieHus | BbliBieHHe OCHOBHBIX pa3iMyMii NP MOMOLIM Mearora MeXAy (QU3NYeCKUMH M XUMHYECKHMHU
Hayka o npupoze | npupomsl  (MC®).  @®usumueckume  sBenws: | npespamenusmu (MC — xumus).

PacriozHaBaHme u KnaccupUKanms HOciae OOCYXKISHUS C IIearoroM INpu IHOMOIIM HaBOISAIINX
BOIPOCOB  (DM3HYECKUX SBICHUH: MEXaHWYECKUX, TEIUIOBBIX, OJEKTPUYECKHX, MAarHUTHBIX
U CBETOBBIX.

Habmronenue u onmcanne GU3NIECKUX SABICHAN Ha 6a30BOM YpOBHE.

duznueckune

dusnueckue

BEJIMYMHBI. N3mepenue

OnpeneneHre Ipy MOMOIIX TIeJaroTa ISHBI JeNICHHS KAl H3MEPHTEIBHOT0 IpHdopa.

5 MC — 3/ieMeHTHBI COIEpsKaHusl, BKIIOYAOIINE MEKIIPEIMETHBIE CBS3H, KOTOPbIE MOAPOOHEE PACKPBITH B TEMATHYECKOM IIAHUPOBAHHH.
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penunHbl (2 4) | Qusmueckux BEJINYMH. Dusuueckue
npubopvillozpewinocms usmMepenuil.
MexayHapomHas CHCTeMa SIUHUIIL.
Jemoncmpayuu’

1. MexaHn4eckue, TEIUIOBBIE, 3JIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE SIBJICHUSL.

2. ®duznygeckre TpUOOPHI U MPOLEAypa NPSMBIX
W3MEpPEeHHH  aHAIOrOBBIM H  IM(POBBIM

pudopoM.
Jlabopamopnsle padbomot u onvimel.
1. Onpenencuue LICHBI JICTTCHUS
U3MEPHUTETLHOTO npudopa (ucrnone3ys
TEXHOJIOTMYECKYIO KapTy SKCIIEPUMEHTA).
2. W3mepeHne paccTosIHUH.
3. W3mepenue  00bEMa  KUAKOCTH U
TBEPAOTrO TeNa.
4, Onpedenenue pazmepos Maiblx mei.
5. W3mepenue temneparypbl IIpU IOMOLIU
KUJKOCTHOTO ~ TepMOMeTpa M JaT4yHKa
TEMIIEPATYPHI.
6.  [lpoeedenue uccrnedoganus no npogepie

cunomesnbl. OAIbHOCMb noaéma uwapuka,
nYWeHHOo2O0 2OPpU3OHMAIbHO, meM 60]lbme, uem
bonvuie svicoma nycka.

Wzmepenne mo o0Opasiy moj pyKOBOACTBOM II€/larora JIMHEHHBIX pa3MepoB Tel M NPOMEKYTKOB
BPEMEHHU C YUETOM HOTPELIHOCTEM.

W3mepenue 1o oOpasity o pyKoBOACTBOM IIelarora 00bEMa KHUIKOCTH U TBEPJOro Tena.
Wzmepenne 1mo o0pasily moja pyKOBOJICTBOM II€arora TEMIIEpaTypbl IPH ITOMOIIH >KHIKOCTHOTO
TEpMOMETpPa U JaTYNKa TEMIEPaTyphl.

BeirmoniHeHNe HECTIOXKHBIX TBOPYECKMX 3aJaHUi C OIOpOM Ha alropHTM, NpeIBapUTEILHO
pa3oOpaHHBI C TEOaroroM II0 IIOMCKY CIIOCOOOB HM3MEpEHHsS HEKOTOPhIX (hU3UUECKUX
XapaKTEepPUCTHK, HAIPHMEp, pa3MEPOB MaJIbIX 0OOBEKTOB (BOJIOC, MMPOBOJIOKA), YIAJIEHHBIX O0BEKTOB,
OOJBIINX PACCTOSHUN, MAJIBIX IIPOMEXYTKOB BpeMeHH. OOCYXIeHIE NpeiaraeéMbIX CIIocO00B.

®KypcuBoM 0603HaueH yueOHbIH MaTepHal, KOTOPBIH M3ydaeTcsl, HO HE BBIHOCHTCS Ha IPOMEXKYTOYHYIO M UTOTOBYIO aTTECTAIHIO.

7Bee JlemoHcTpaiu u JlaGopatopHble paOOThI, NPEACTABICHHBIC B COAEPKAHWH, IOMYCKAeTCsH(MOXKHO) INPOBOAWTH, HCIONB3Ys HH(GOPMAIMOHHBIE M AJIEKTPOHHBIE TEXHOJNOTMH (LM(pPOBLIE

o0pa3oBaTeIbHBIE PECYPCHI).
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EcrecTBenHo-
HAY4YHBIH MeTo/
no3HaHus (2 4)

Kak ¢wusuka um gpyrme ecrecTBeHHBIE

HayKH W3yd4aroT upupony. Ecmecmeenno-
HayuHvlli  MemoO  HO3HAHUA:  HAOIOeHue,
NOCMAHOBKA HAYYHO20 60NPOCA, BbIOBUIICEHUE

2unomes, 9KCHepUMEHM NHO NPOGepKe 2UNnomes,
obvsichenue Habmooaemo2o senenus. Onucanue
pusuecKux A6NeHUIL C ROMOUBIO MOOEEIL.
IIpeamMer U MeTOABI (HU3UKH.
Jemoucmpayuu
1. Omnpenenenne NOrpenIHOCTH
IKCIIEPUMEHTA.

BeiaBIbKeHre THITOTE3 TIOCTIE PEABAPUTENILHOTO 00CYKICHUS C TIEaroroM, 00bsSCHSIOMINX MIPOCTHIE
SIBJICHUS, HAIIPUMeED:

— MOYEMY OCTAHABIIMBAETCS JABIKYILEECS 10 TOPU30HTAILHON OBEPXHOCTH TEIIO;

— MoYEeMY B JKapKylo IIOrOly B CBETJION OZEXK € MPOXJIATHEN, YeM B TEMHOI.

Be160p crioco0oB MpoBepKH THITOTE3 U3 MPEATI0KEHHBIX 11E1aroroM.

HaOmionenne mnpemioXeHHBIX II€aroroM HCCICJOBAaHUN 110 TIPOBEPKE KaKOH-THOO THITOTE3bI,
HarpuMep: JAIBHOCTh II0JI€Ta IapuKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJjblle, 4eM Oonblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO ¢ TENaroroM NPOCTEHIINX Mojened (HU3MYeCKuX SIBICHUH (B BHIE
PHCYHKOB WIJIM CXEM), HAIIpUMeEp TaJieHHe NpeIMeTa; MPSIMOJIMHEHHOE paclipoCTpaHEHUE CBETa.

Pa3nen 2. IlepBona

YajibHbIE CBEJIEHNSI 0 CTPOEHUH BelecTBa (5 )

Crtpoenne
BemecTBa (1 4)

CrpoeHre BelecTBa: aTOMbl M MOJIEKYJbI, UX
pasmepol. Onvimbl, 0oKasvlieaOwue OUCKPemHoe
cmpoeHue seujecmed.

Jlabopamopuvie pabomol u onvimui®.

1. Onenka nuamerpa aToMa METOAOM DSIIOB (C

UCIojb30BaHueM (ororpadmuii).

HabntoneHre v MHTEPIIPETALUs. COBMECTHO C MEJaroroM OIbITOB, CBUIETENBCTBYIOIIUX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHHEM Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa TpH MOMOIIM TEXHOJOTMYECKOW KapThl Pa3MEPOB aTOMOB M MOJIEKYNI C HCIOJIB30BAHUEM
(ororpadwuii, moTy4eHHbIX HA ATOMHOM CHJIIOBOM MUKpockore (ACM).

Omnpenenenue nocie NPeABapUTEILHOTO 00CYKICHHS C IEAaroroM pa3MepoB MaJbIX Tell.

JBukeHue

U B3aUMO/IeliCTB
He YacTul
BelecTBa (2 4)

JBmxkenue yactul BemiecTsa. CBsA3b CKOPOCTH
JIBIKEHMS 4acTULl ¢ TeEMIEpaTypoil. bpoyHOBcKoe
IBrxeHue, mubdysus. Bzaumoodeticmeue yacmuy
gewecmea. npumsdiceHue u OMmmaiKueanue.

JHemoncmpavuu

1. HaGmoeHre OpOYHOBCKOT'O JIBUXKEHHSI.

2.Habmonenue nuddysuu.

3.Habmooenue  senenuil,  0OBACHAIOUUXCS
NPUMsANCEHUEM UL OMMATKUBAHUCM YACHULY
sewecmaa.

Jlabopamopnvie pabomsl u onvimol

1.0yenka ouamempa amoma mMemooom psoo08
(¢ ucnonvzosanuem homoepapuii).

20n0eT6l O HAOMIOIECHUIO
pacIIMpeHus Ta3oB.

TCIITIOBOI'O

Habmronenue u o0bsiCHEHHE IPH IIOMOIIH ITelarora OpOyHOBCKOTO ABMKEHUS U SIBICHHS T DY3UH.
[TpoBenenre 1 OOBSCHEHHE C OMOPOI HAa AITOPUTM, MPEABAPUTENHLHO Pa300paHHbBIA C MEeJarorom
OIBITOB IO HAOJIIOICHUIO TEIUIOBOTO PAaCLIMPEHUS Ta30B.

[IpoBeneHue u OOBSCHEHHE OIBITOB C OMOPOW Ha ajJrOpPUTM, MPEIBAPUTEIBHO Pa300paHHBIA C
MIeJaroroM 1o OOHAPYKEHUIO CHJI MOJEKYJISIPHOTO IPUTSKEHUS M OTTAJIKUBAHHUA.

8 31ech 1 anee NPUBOAUTCS PacIIMPEHHBIH IepeyeHb 1abopaTOpHBIX PaboT U OIBITOB, U3 KOTOPOTO YYHUTEb JeNIaeT BHIOOP 10 CBOEMY YCMOTPEHHIO M € YUETOM CIHCKa SKCIIEPUMEHTATBHbIX 3a/IaHHH,

npeaiaraeMeix B pamkax OI'D no dusuke.
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3. OmpITEl 110 OOHApY)KEHHIO OEHCTBUS CHII
MOJIEKYISIPHOTO MIPUTSKEHUS.

ArperatHsie
COCTOSTHUS
BelecTBa (2 4)

ArperatHbie COCTOSIHUSI BEIECTBA: CHIPOECHUE
2az08, JrcuoKocmett u meépoblx
(kpucmaniuyeckux) men. Bzaumoceazv medcoy
CBOLICMBAMU  GEWECME 8 PA3HBIX ASPecamHbIX
COCMOAHUAX U UX  AMOMHO-MONEKYIAPHbIM
cmpoenuem. Ocobennocmu azpe2amuuix
COCMOsIHULL BOObL.

Jemoucmpayuu

1. Hab6monenue nuddysun.

Onucanue 1Mo PYKOBOACTBOM TMeaarora (C HCIOIL30BAHMEM TPOCTBIX MOJIENCH) OCHOBHBIX
pa3iu4uii B CTPOCHUH ra30B, KHUIKOCTEH U TBEPBIX TEJL.

HauanbHble MpeacTaBieHHS O Maliod CXKMUMAEMOCTH >KUIKOCTEH W TBEPABIX TeJ, OONBIIOH
CKHIMAEMOCTH T'a30B.

OObsicHeHre Ha 0a30BOM YPOBHE II0J KOHTPOJIEM Iearora O COXpaHeHUH (HOpPMBI TBEPIBIX TEN H
TEKY4eCTH JKUAKOCTH.

HaGioieHue 3a OnpITaMu, JOKa3bIBAOMIMMH, YTO B TBEPJOM COCTOSHHUM BOJIbI YACTHIIBI HAX OMISTCS
B CpEIHEM JaJblIle APYT OT Apyra (IJIOTHOCTh MEHBIIIE), YEM B JKHIKOM.

VYcraHoBeHHEe € OMOpOM HA JIMJAKTHYECKH MaTepWan MPOCTBIX B3aUMOCBS3EH MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHHUM BOJBI U CYIIECTBOBAHHEM BOIHBIX opraHuzMoB (MC —
ouomnorus, reorpadus).

Pa3znen 3. /[Buaxenue u B3aumoaeiicreue Tes (21 4)

MexaHnuyeckoe
aBuskeHue (3 4)

Mexannyeckoe JBUKEeHHE. PaBHOMepHOe U
HepaBHOMepHoe JBikeHue. Ckopoctb. Cpeodwsist

CKOpOCMb — NpU  HEPABHOMEPHOM  OBUMCEHUU.
Pacuér myTu u BpeMeHu ABUKEHUSL.
Hemoncmpavuu
1. HaGmoneHne MeXaHHMYECKOI'O  ABM)KCHUS
Tena.
2. Vi3mepeHue  CKOPOCTH  NPSIMOJIMHEHHOrO
JBYDKCHUSL.
Jlabopamopnuie pabomal u onvimol
1. Onpenenenne  CKOPOCTH  PaBHOMEPHOI'O

IBIDKEHHS (IIapUKa B KUIKOCTH, MOIEIH
ANEKTPUUECKOr0 aBTOMOOMIIS U T. 11.).

2. Onpenernenue cpexHei CKOpPOCTH
CKONBKEHUsI Opycka WIH IIapuKa 10
HAKJIOHHOH IIJTOCKOCTH.

HccnenoBanre paBHOMEPHOTO JIBM)KEHHUS M ONpeelIeHHe ero IMPU3HAKOB I0CNIe MPEBAPUTEIEHOIO
00CYXJIEHHS C TIeJarOrOM.

HabntoeHre HepaBHOMEPHOT'O JABHXKEHUSI U ONpeielIeHHE ero OTIUYUI OT pABHOMEPHOTO JABHKECHHS
THIOCIIE TTPEABAPUTEILHOTO O0CYKICHUSI C I1€arOrOM.

Perenne TUNOBBIX pacd€THHIX 3agad B 1—2 NMEHCTBUS C ONMOPOW HA alTOPHUTM, MPEIBAPHTEIBHO
pa300paHHBIIl COBMECTHO C NEAAroroM Ha ONpeNeNieHHE MyTH, CKOPOCTU U BPEMEHU PAaBHOMEPHOTO
JBYDKCHUSL.

AHanu3 IpH IOMOIIH Ilefjarora rpa(uKoB 3aBUCUMOCTH IIyTH M CKOPOCTH OT BPEMEHH.

37




HNuepuus, macca,
IUIOTHOCTD (4 1)

SIBeHME  WHEPLUH. 3akon uHepyuu.
Bzaumooeiicmseue men xkax npuyuna usmeHeHus
ckopocmu  0gudicenuss men. Macca kaxk mepa
unepmuocmu mena. IlnotHocts BemectBa. Cea3v
NIOMHOCMU C KOIUHECHBOM MONEKYl 6 eOuHuye
06véMa sewecmaa.

Jemoucmpayuu
1. HaGimroieHue SIBICHUS HHEPITUU.
2. HabnroneHne W3MEHEHHsI CKOPOCTH IIpH
B3aUMOJICHCTBHU TEI.
3. CpaBHEHHE MAaCC IO B3aUMO/ICHCTBHIO TEIl.

OOBsiCHEHHE TPU TIOMOIIM TEXHOJIOTHYECKONW KapThl M MeAarora ¥ MPOrHO3UPOBAHHE SIBICHUH,
00YCIIOBJICHHBIX WHEPLMEH, HAPUMEDP: YTO MPOMCXOMUT MPU TOPMOXKEHHU WM PE3KOM MaHEBpE
ABTOMOOWIIS, TIOYEMY HEBO3MOXKHO MTHOBEHHO MPEKPATHUTH JBMKEHHE HA BEIOCHUIIE/IE UM CAMOKATE
UT. I

Hab6mtonenne u 6a30BbIii aHANW3 OIBITOB IO PYKOBOJACTBOM II€arora, JE€MOHCTPHUPYIOIIHUX
HU3MEHEHHE CKOPOCTH JBIKEHUS TeJIa B pe3ysIbTaTe ACHCTBHUS HA HErO APYIUX TeJl.

Pelierre THUMOBBIX Pacu€THBIX 3a7ay B 1—2 AedCTBHS C OMOPOM Ha ajirOpUTM, MPEIBAPUTENHHO
pa3o0paHHBI COBMECTHO C MEaroroM Ha ONpeIelieHHe MacChl Tela, ero 00béMa 1 IIOTHOCTH.
Habmtonenne u 6a30BbIii aHANW3 OIBITOB IO PYKOBOJACTBOM II€arora, JE€MOHCTPHUPYIOIIHUX
3aBHCHUMOCTh M3MEHEHHsI CKOPOCTH TejIa OT €r0 MacChl MPU B3aMMOJIEHCTBUM Tell. M3MepeHre MacChl
Tela pa3InuHBIME CIIOCO0aMH.

OmnpeneneHne COBMECTHO C IMEJArOroM IIOTHOCTH Tela B Pe3y/ibTaTe H3MEPEHHSI €ro MacChl W
00néMa.
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Cuaa. Buael cua
(14 )

Cuna KaK XapaKTePUCTHKA
B3auMoneiicTBus Ten. Cuia yrnpyrocTd W 3aKOH
I'yka.  Usmepenue  cunbt ¢ nomowwio
ounamomempa. SIBIeHWE TATOTCHUS W CUIa
Tsokectu. Cuna msidcecmu Ha Opyeux NiaHemax
(MC). Bec mena. Heéecomocmop. CnoxeHue CUIl,
HanpaBJIEHHBIX o OJIHOM MIPSIMOH.
PaBHopelictBytomas cun. Cuna mpenus. Tpenue
CcKObIIcCeHUst U mpenue nokos. Tpenue 6 npupooe
u mexnuxe (MC).

Jemoncmpayuu’
1. CnoxkeHre CWJI, HANpPABJICHHBIX I10 OJHOU
HPSAMOH.

Jlabopamopnvie padomot u onvimel.

1. Onpenenenne MWIOTHOCTH TBEPIOrO Tea.

2. OmbITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh
pactsbkenust  (nedopmanuu) TPYKHHBI  OT
IIPUJIOKEHHOU CUJIBIL.

3. OmBITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh
CUJIBI TPEHUSI CKOJIBXKEHHs OT Beca Tella U
Xapakxrepa CONPHKACAIOLIUXCSI
IIOBEPXHOCTEN.

M3yueHne cOBMECTHO € MEJAaroroM B3aUMOJAEHCTBHSA KaK NMPUYUHBI U3MEHEHUSI CKOPOCTH Tejla WU
ero medopmaruu.

Onucanue Ha HaYalbHOM YPOBHE pEalbHBIX CUTYallUi B3aUMOZIEHCTBHUS TeJ C MOMOLIBIO MOJENEH, B
KOTOPBIX BBOJUTCSI IOHATHE W H300pa’KeHHNE CUIIBL.

M3yuenne mox pyKOBOJICTBOM MEAArora CHibl YIPYTOCTH, 3aBUCHUMOCTH CHJIBI YIOPYTOCTH OT
YIUIMHEHHS PE3MHOBOTO IIHYPa WIIH MPYXHUHBI (C MOCTPOSHNUEM rpaduka).

AHanu3 ¢ onopoi Ha AUJaKTHYECKUH MaTepual MoJ KOHTPOJIEM Iearora NpakTH4ecKuX CUTYyaluil,
B KOTODBIX TIPOSIBIISIETCS JIEHCTBUE CHJIBI YHPYrOCTH (YNPYroCcTh Msida, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanuz ¢ onopoi Ha JUIAKTUUECKUM MaTepua MoJ KOHTPOJIEM Iefarora CUTyaluil, CBA3aHHBIX C
SIBICHUEM TSTOTEHHUSL.

[Tonnmanue ¢ omopod Ha cXeMbl HpPH IOMOIIM Iefarora OpOMTaJbHOIO JBIDKEHHS IUIAHET C
WCIIOIb30BaHKUEM SIBIICHUS TSTOTeHHs 1 3akoHa nHepuuu (MC — actpoHOMUS).

H3mepenune Beca Tena ¢ MOMOIIbIO AuHaMoMmerpa. OOOCHOBaHKE ITOr0 Crocoba W3MEpEeHusl 1ocie
MIOBTOPEHMS C TIEaroroM.

HabntoieHue siBIeHNs] HEBECOMOCTH.

HabntoneHne 3a 9KCHepUMEHTAIBHBIM MOJTYYE€HHEM IPaBHiIa CIIOKEHHS CUJI, HAIIPaBJICHHBIX BJOJb
ofHOM npsiMoit. OnpenienieHue Mpy MOMOIIH NTeJjarora BeIHYUHBI PaBHOICHCTBYIONIEH CHIL.
N3ydeHne nox pykoBOACTBOM IIEAArora CUJbl TPEHUSI CKOJIbKEHHS U CUJIBI TPEHUS MOKOSI.
HccnenoBanre ¢ omopoil Ha TEXHOJOIMYECKYI0 KapTy 3aBHCHMOCTH CHJIBI TPEHHS OT Beca Tena
Y CBOWCTB TPYLIMXCS IOBEPXHOCTEM.

ba30BbIli aHanu3 ¢ ONOPOM Ha JUAAKTUYECKUH MaTepuall IOZ KOHTPOJIEM IeAarora NpakTHYeCKUX
CUTyallMii, B KOTOPBIX MPOSBJISETCS JEWCTBHE CHJIBI TPEHUsI, HCIIONB3YIOTCSI CIOCOOBI e
YMEHBIICHUS] WM yBENWYEHHsS (KaTaHUE Ha JIbDKaX, KOHbKAaX, TOPMOXKCHHUE aBTOMOOWIIS,
UCIIOJIb30BaHKE MOJIIIMITHAKOB, TUIABAHUE BOIHBIX )KUBOTHBIX H Ap.) (MC — Ouosorus).

Perrenne THNOBBIX pacd€THHIX 3adad B 1—2 MEWCTBHUS ¢ OMOPOW Ha alTOPHUTM, MPEIBAPHUTEIBHO
pa300paHHBI COBMECTHO C IENaroroM C HCIIOIb30BaHHEM (OpMya Ui pacyéra CHIIBI TSKECTH,
CHJIBI YIPYTOCTH, CHJIBI TPEHUSL.

Pa3nen 4. JlaBnenune TBEPABIX TeJl, :KUAKOCTeH U razoB (21 4)

JaBienmne.
Iepenaua
JaBJICHUS
TBEPABIMU
TeJIaMHu,
SKHKOCTAMHA U
razamu (3 4)

Hasnenne. Cnocobwsl ymenvbuieHUs U y8eauteHus
oaenenus. Jasnenue 2aza. 3asucumocms
odasnenus 2aza om 0ovéma, memnepamypul.
Ilepedaua oasnenus meépovimu menamu,
JUCUOKOCMAMU U 2a3aMU. 3aKOH
Iackana. I lnesmamuyeckue MauluHbl.
Hemoncmpayuu’®
1. 3aBUCHUMOCTH
TeMIepaTypEL.

JAaBJICHUA ra3a oT

AHanu3 1 00ObSICHEHHE C OIOPOH Ha AWAAKTHYECKUI MaTepHal Mo KOHTPOJIEM IeIarora ONbITOB U
MPAKTHYECKUX CUTYaLMi, B KOTOPBIX IPOSIBIISIETCS CHIIA TaBJICHHS.

O6ocHOBaHHE C OMOPOH HA TEXHOJOTHYECKYIO KapTy IPHU MOMOIIH Iearora crocob0B yMEHBIICHUS
1 YBEJIUYCHHUS JaBJICHHS.

V3ydeHne ox pyKOBOJCTBOM Iearora 3aBHCHUMOCTH JABJICHHS Ta3a 0T 00bEMa U TEMITEPaTypBbL.
W3ydenne moj pyKOBOJACTBOM IIeAarora OCOOCHHOCTEH Iepenadd IaBlCHHsS TBEPIBIMH TEIaMH,
KHUAKOCTSIMHU M razaMi. OOOCHOBaHHE pPe3yNIbTATOB OIBITOB OCOOCHHOCTAME CTPOSHHS BELIEeCTBA B
TBEPIOM, )KUIKOM H Ta3000pa3HOM COCTOSHHAX MPEITIOKEHHBIME (OPMYIHPOBKAMHU.

HaGnronenue 3a SKCrieprMMEHTAIBHBIM JJOKAa3aTeIbCTBOM 3aKoHa [lackans.
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2. Hepez[aqa JAaBJICHUS )KXUAKOCTBIO U Ta30M.

Pemenne THMOBBIX paC‘léTHLIX 3agad B 1—2 I[€I>'ICTBPI$I C OHOpOﬁ Ha aJirOpuT™M, MpPECABAPUTCIILHO
p3306paHHBIﬁ COBMCCTHO C II€JaroromM Ha pacqéT JaBJICHUA TBépILOFO TCIa.

JlaBienne
skuaKocTH (5 4)

3aBUCHMOCTh  JABJICHHUS  SKUAKOCTH  OT
TITYOUHEIL. Tuopocmamuueckuii napaodoxc.
Coobwarowuecss  cocyosl. T'uopaenuueckue
MEXAHUIMDBL.

Jemoncmpayuu’

1. Coobmraromuecst cocypl.
2. 'mnpaBindeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJNOTMYECKYIO KapTy MOJ PYKOBOACTBOM I€larora 3aBUCHMOCTH
JIABJICHUS JKUJIKOCTH OT TITYOMHBI IOTPYKEHUSI U TDIOTHOCTH JKHIKOCTH.

HaOmonenue n HavanpHOE MOHUMAHUE THAPOCTATHYECKOT O MTapaokca Ha ocHOBeE 3akoHa [Tackasrst.
W3ydeHne cOBMECTHO C MearoroM COOOMIAOMINXCS COCYIOB.

Pemenrie THUMOBBIX pacu€THBIX 3a7ad B 1—2 neicTBHA C OMOpPOH Ha ajropuTM, MPeIBapUTENHEHO
pa3o0paHHBIN COBMECTHO C IIEIaroroM Ha pacuér AaBJICHUS )KUAKOCTH.

HaGumonenue 3a 00bsiICHEHHEM NIPUHIMTIA JEHCTBUSI THAPABINYECKOro Ipecca.

AHanu3 M OOBSICHEHHWE C ONMOpOM Ha IUIAKTUYECKHH MaTepual IOA KOHTPOJIEM Iiearora
NPaKTHYECKUX CUTYallUH, JEMOHCTPUPYIONIMX TPOSBICHHUE JIABJICHUS KUIKOCTH | 3aKoHa [lackairs,
HarpuMep TPOIECCOB B OpraHU3Me MU ITy0OKoBOIHOM HbIpsiHuK (MC — Ounonorus).

ATmocdepHoe
napjaenue (6 u)

Atmochepa 3emin U aTMOC(epHOE JIaBJICHHUE.
[puyunsl cyujecmeosanusi 6030YuHol 060104KU

3emnu. Onvim Toppuuennu. Hzmepenue
ammocghepnozo oasnenus. 3asucumocmo
ammocgeprozo  Oaslienuss Om  8blCOMbL  HAO
yposuem  mopsi.  Tlpuboper  Onst  usmepenus
ammocgheprozo 0aeieHus.

Hemoncmpayuu®

1. [posiBnenue nercTBusi aTMOCHEpHOro

JIABJICHUSI.

HabntoneHue 3a 9KCeprMeHTalIbHBIM O0OHAPY)KEHUEM aTMOC(EPHOTo TaBICHHSI.

Amnanus u O6"b5lCHeHI/Ie C Ol'lOpOﬁ Ha HH}]aKTI/IquKI/Iﬁ Marepurall 11oJ KOHTPOJIEM I€garora onbiTOB U
MPaKTHYECKUX CUTYaIUH, CBA3aHHBIX C AEHCTBUEM aTMOC(HEPHOro JaBICHUS.

HabntoneHue 3a 00ObsICHEHHEM CYIIECTBOBaHUS aTMocdepbl Ha 3eMile 1 HEKOTOPBIX TUIaHeTax HiH eé
OTCYTCTBHS Ha Npyrux mianerax u Jlyne (MC — reorpacdust, acTpoHOMHUS).

bazoBoe mnoHuMaHue IpUYUH HU3BMCECHCHHSA IUIOTHOCTHU aTMocd)epr C BBICOTOH M 3aBHCUMOCTH
aTMOC(EpHOro AaBIEHHUS OT BBICOTHI.

Perrenne TUNOBBIX pacd€THHIX 3a1ad B 1—2 MEHCTBHUS ¢ OMOPOW Ha alrOPHUTM, MPEIBAPHUTEIBHO
pa300paHHBII COBMECTHO C MEaroroM Ha pac4éT aTMOC(EPHOro AaBJICHUSL.

N3yueHne nox pykoBOJCTBOM Iefarora ycTpoicTBa OapoMeTpa-aHepona.
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HeiicTBue
JKHIKOCTH M ra3za
HA NOrpy:KEHHOE
B HUX TeJ1o (7 4)

Heticmsue srcuokocmu u 2aza na nOSPyICcEHHOe
6 Hux meno. BrlTankuBaromas (apxuMenoBa)

cwia. 3axkon  Apxumeoa. Ilnasanue  men.
Boszoyxonnasanue.

Jemoncmpayuu’

1. 3aBUCHUMOCTh  BBITAJIKUBAIONICH CHJIBI  OT

00béMa TOTPYKEHHOH dYacTH Tella U

IUIOTHOCTH YKHIKOCTH.

2. PaBeHCTBO BBITAJIKUBAIOIICH CHJIBI BECY

BBITECHEHHOMN JKUIIKOCTH.

3. YcnoBue maBaHWsS TeN: IUIaBaHWE WM
NOrpy’KeHHe Tel B  3aBUCUMOCTH  OT
COOTHOILICHUS IUNIOTHOCTEH Tela U KUJIKOCTH.

Jlabopamopnvie padomot u onvimel.

1. UccnenoBanne 3aBUCMMOCTH Beca Tena B
BOZE OT 00bEMa HOrpYXKEHHOW B JKUIKOCThH
4yacTu Tena.

2. OnpeneneHue BBITAJIKUBAIOLLIEH CUIBI,
JEUCTBYIOIIE Ha TeNo, MOrpyKEHHOE B
JKHUJIKOCTb.

3. [IpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOIIEH
CWJIbI, JEUCTBYIOLIEW HA TEJNO B JKUAKOCTH,
OT Macchl Tena.

4. OmpITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAIKUBAIOLIEH CHJIBI, ACHCTBYIOIIEH Ha
TENO B XHJKOCTH, OT 00BEMA MOrpYyKEHHOM
B JKHMAKOCTh YacTH Telda U OT IUIOTHOCTH
KHUJKOCTH.

5. KonctpyupoBanue apeoMeTpa WIH
KOHCTPYUPOBAHHUE JIOIKU U OIIpeeieHue e
Irpy3010bEMHOCTH.

HabmroeHue 3a 3KcIiepUMEHTaIBHBIM 00HAPYKCHHUEM JICHCTBUS KUIKOCTH U ra3a Ha MOTrPYyKEHHOE
B HUX TeJO.

OrnpenienieHne ¢ OMOPOM Ha TEXHOJNOTMYECKYIO KapTy BBITAJKWBAIOIIEH CHIIBI, JAEUCTBYIOLIEH Ha
TENO, IOrPY>KEHHOE B )KUIIKOCTb.

HaGmonenue 3a npoBeneHneM 1 00CYXJEHUE COBMECTHO C IEIaroroM OIBITOB, JIEMOHCTPUPYIOLIHX
3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI, IEHCTBYIOIICH Ha TEJIO B KUAKOCTH, OT 00BEMA MOTPYKEHHOM
B JKUJKOCTh YaCTH TeJla U OT TUIOTHOCTH KHJIKOCTH.

HccnenoBanrne 1o pyKOBOACTBOM Iearora 3aBHCUMOCTH Beca Telna B Boae OT o0béMma
MOrpyXEHHOU B KUJKOCTh YaCTH TeNa.

Pemenrie TUNOBBIX pacdy€THBIX 3a/ad B 1—2 JEHUCTBUS C OMOPOM HA aJIrOpUTM, MpEABAPUTENHHO
pa300paHHBIN COBMECTHO C MEaroroM Ha MPUMEHEHHE 3aKOHa ApXUMea M YCIOBUS IJIaBaHUS TEIl.
KoucTpyupoBanue npu moMolnu nejarora apeoMerpa Wik KOHCTPYUPOBAaHUE JIOAKH U ONpe/IeIeHNE
€€ Tpy30M0AbEMHOCTH.

Pasznen 5.

Pa6ora u MmomHoCTh. JHeprus (12 1)

Paodora
1 MOILIHOCTDH
(3)

Mexanmnueckas pabora. MomHOCTh

HaOmonenue 3a SKCIIEpUMEHTAIBHBIM OIPEIEICHNEM MEXaHHYECKOW PabOThl CHIIBI TSDKECTH HPH
MajieHd Tella W CWJIBI TPEHWsSl TPU PABHOMEPHOM IIEPEMEINEHHH Tella IO TOPH30HTAIBbHOM
TIOBEPXHOCTH.

Habmronenue 3a nemoHCTpanmei pacaéra MOMIHOCTH, Pa3BUBAEMOI TIPH MOIBEME TIO JIECTHHUIIE.
Perrenne THNOBBIX pacd€THRIX 3amad B 1—2 MEWCTBHUS ¢ OMOPOW HA aNTOPHUTM, IPEIBAPHUTEIHEHO
pa3o0paHHBIA COBMECTHO C TIEJATOrOM Ha PACcUET MEXaHWIECKOW PabOTHI M MOIIHOCTH.
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IIpocToie
MeXaHUu3MBI (5 4)

IIpocteie  MeXaHHU3MBI: phblyar, OJIOK,
HaKJIOHHas IUIOCKOCTh. [Ipasuno paenosecus
pviuaza.  Ilpumenenue npasuna  paenosecus
pbluaza K 610ky. «3o10moe npagunioy Mexauuxi.
KT TPOCTHIX MEXaHU3MOB. IIpocteie
MEXaHU3MEI B OBITY M TEXHUKE.

Jemoucmpayuu

1. TIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnoie pabomut u onvimol

1.0Onpenenenne pabOTHI CHIIBI TPEHHSI TIPH
paBHOMEPHOM JIBYKEHUH Tena o
TOPU30HTAJILHOW TOBEPXHOCTH.

2. UccnenoBaHue ycJIOBHI paBHOBECHS pbldyara.

3. U3mepenne KIIJ| HakIOHHOH IUIOCKOCTH

(3MeKTpoHHAs JIEMOHCTpAIIs).

HavanpHOe MOHMMAaHKE BBIMTPHINIA B CHJIC MPOCTHIX MEXaHU3MOB Ha TIPUMEPE PhIYara, moBIKHOTO
Y HEITOABUYKHOTO OJIOKOB, HAKIIOHHOM IIOCKOCTH.

HccnenoBanre COBMECTHO C ITEIarOroM YCIIOBHSI PAaBHOBECHS phlyara.

OOHapy)XeHHE O]l PYKOBOJICTBOM IIENarora C OIMOPOM Ha JHIAKTHYCCKHHA MaTepHall CBOKCTB
MPOCTBIX MEXAaHHU3MOB B Pa3IMYHBIX WHCTPYMCHTaX W MPUCIOCOOJICHHUSX, HCIIOIB3YEMBIX B OBITY
U TEXHUKE, a TaK)Ke B )KUBBIX opranuzMax (MC — Ouoorus).

HabnromeHue 3a 9SKCICpUMCHTATIBHBIM JOKA3aTEILCTBOM PABCHCTBA pPa0OT TpH MPHUMEHCHHU
MPOCTHIX MEXaHH3MOB.

Onpenenenue nos pykooactsoM mneaarora KITJ] HakIOHHOM MIOCKOCTH.

Perienne THNOBBIX pacd€THBIX 3a1a4 B 1—2 JCHCTBHUS C ONMOPOW HA AJTOPHUTM, MPEIBAPHUTEILHO
pa300paHHBI COBMECTHO C IEJaroroM Ha NMPUMEHEHUE NMpaBHjia PAaBHOBECHS phluara W Ha pacuér
KIIA.

Mexannveckasi
sHeprus (4 4)

Mexanuueckass osHeprus. Kuuemuueckas u
nomenyuanvnaa uepeus. Illpespawenue 00HO20
6U0a MeXaHU4ecKou dHepeuu 6 Opy2oil. 3aKoH
COXpaHEHHMS SHEPI'HU B MEXaHHKE.

JlaGopaTopHble paGoThl M ONBITHI.

1. Uzyuyenue 3aKOHa COXpaHEeHUs
MEXaHUYECKOH SHEPruu (971eKTpOHHas
JEeMOHCTpAIIKs).

HabntoneHne 3a 3KCHIEpUMEHTAILHBIM ONpPE/IeJICHUEM U3MEHEHNsI KHHETHYECKOH U IMMOTEHIINAILHOM
OHEPIvu TEJia NpHU €ro CKaTbIBaHUU 110 HaKJIOHHOH IJIOCKOCTH.

@®opMynUpOBaHUE COBMECTHO C II€JaroroM Ha OCHOBE WCCIEIOBaHMUSA 3aKOHA COXpPaHEHUs
MEXaHUYECKOM dHEPruu.

[IpencraBieHue npy MOMOIIY NeJarora rpaHyI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTUH.
Perrenne TUNOBBIX pacd€THHIX 3a1ad B 1—2 MEHCTBHUS ¢ ONMOPOW Ha alrOPHUTM, MPEIBAPHUTEIBHO
pa300paHHBIIl COBMECTHO C IIEJJATOrOM € HCHOJIb30BAHUEM 3aKOHA COXPAHEHMs SHEPTHUU.

Pe3epBHoe BpeMmst (3 u)

8 KJIACC (68 u)

TemaTnueckui
0JI0K, TEMBI

OcHoBHOe coaepikaHue

OcHOBHBIE BHbI eSITETbHOCTH YUALUXCS
(Ha ypoBHe y4eOHBIX AeiicTBHIA)

Pa3nen 6. TermuioBble siBeHus (28 4)
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Crpoenne
U CBOIicTBA
BemecTBa (7 4)

Ocnosnvie NONOJHCEHUSA MOAEKYIAPHO-
KUHEeMUYeCKOl Mmeopuu CMmpoeHus Gewecmaad.
Macca u pazmepwvr amomog u monexyn. Onvimol,
noomeepoicoaiowe  OCHOGHble  HOJLONCEHUS.
MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

Mopnenu TBEpHOTO, KUAKOTO U Ta3000pa3HOro
cocTosHUl BemecTBa. Kpucmaniuueckue —u
amopghuvie mena. ObOvsicHenue cBOUCME 2a308,
JlcuoKocmell U mMEEPOLIX mel  HA  OCHO8e
NOA0ACEHUTE MONEKYSIPHO-KUHEMUYECKOTL
meopuu. CMayuBaHWE U KANULIAPHbIE SGNEHUS.
Tennosoe pacuiupenue u cocamue.

Jemoncmpayuu’

1. HabnroneHne OpOYHOBCKOT'O JIBHIKEHUSL.

2. Habmopenue nuddysun.

3. Habmonenue  siBneHuit
KalmJIJIAPpHBIX SIBJICHUH.

4. HabmrofieHre TeIUIOBOr0 PACIIMPEHUS TEIl.

5. Mi3MeHeHne naBieHHs1 ra3a NpU M3MEHEHHH
00bEéMa U HarpeBaHUU WIIH OXJIAXKICHHH.

Jlabopamopnule pabomal u onvimol.

1. OnbIThl O OOHAPYKEHUIO JEHCTBHUS CHJI
MOJIEKYJISIPHOTO MIPUTSDKEHU ST (vnu
3JIEKTPOHHAS IEMOHCTPALIKs).

2. OmpiThl  TIO  BBIPAIIMBAHUIO  KPHCTAJIOB
TIOBapEHHOM COJIM WUJIM caxapa.

3.OmpiTel  TO  HAONIONEHUIO  TEIUIOBOTO
paclMpeHus ra3oB, >KUIOKOCTEH U TBEPIBIX
Tel.

4. Onpenenenve AaBJCHUsS BO3Jyxa B OasioHe
LIMPHUIA.

5. OnBITE, OEMOHCTPUPYIOIIHE 3aBHCHMOCTD
JaBIICHUS] BO3AyXa OT ero o0béMa U
HATPeBaHMs WK OXJIAXKICHHSL.

6. IIposepka 2unomessl JIUHelHou
3A8UCUMOCTNU OJIUHBL CIMOTIOUKA HCUOKOCMU 8
mepmomempuyeckou mpybke om
memnepamypol.

CMaYuBaHUs u

HabnroeHue 1 WHTEpIpETaHs COBMECTHO C TIEAroroM OIBITOB, CBUICTEIHCTBYIOMIMX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEILECTBA: OMBITHI C PACTBOPEHUEM Pa3IMUHBIX BEUIECTB B BOJE.

Pemienue TUMOBBIX pacy€THBIX 3a7ad B 1—2 JeWCTBUS C OMOpPOM Ha aNropuTM, NpeaBAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEJAaroroM IO OICHUBAHUIO KOJIMYECTBA AaTOMOB WJIM MOJICKYT B
enuHUIEe 00hEMA BEIIECTRA.

[IpencraBnenre Mpy TMOMOIIH MEarora OPOYHOBCKOTO JIBUKCHUS, SBJICHHS TUPPY3UN U pa3TUINI
MEX1y HUIMH Ha OCHOBE TIOJI0KEHUI MOJIEKYIIPHO-KMHETUIECKOW TEOPUHU CTPOCHHUS BEILIECTBA.
OOBsICHEHHE TIPH TIOMOIIIH TIeIarora ¢ OMOpOi Ha JUIAKTUYCCKUI MaTepHall OCHOBHBIX pa3iIUYuil B
CTPOEHHM Ta30B, >KUAKOCTEH M TBEPABIX TEJI C HCIOJIB30BAHUEM TOJOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUH CTPOCHUS BEIECTBA.

[IpoBenenue moj pyKOBOJACTBOM IEarora OnbITOB MO BBIPAIIUBAHUIO KPUCTAIIIOB MOBAaPEHHON COMU
WM caxapa.

IIpoBeneHre COBMECTHO C TIEIArOroM M OOBSICHEHHUE U3 MPEIJIOKCHHOTO TIEPEUHS BHIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KalWJUIAPHbIC SIBJICHUS U SBJIEHUE CMauYHMBaHUSI.

OOBsicHEHHE C OMOpOM Ha TEXHOJOTHMYECKYI0 KapTy IIOJl PYKOBOJACTBOM Iiearora poju
KaNWUISIPHBIX SBJICHHUH JUTS TIOCTYIUICHHS BOJbI B opranu3m pacrenuii (MC — Ouomnorusi).
Habro/1eHre OIMBITOB 110 HAOJIIOCHHUIO TEIJIOBOTO PACIIHPEHHS Ia30B, KHUIKOCTSH U TBEPABIX TEJI.
OOBscHEHHE C ONMOpPOH Ha TEXHOJOTHMUECKYI0 KapTy IO/ PYKOBOJICTBOM II€arora COXpaHEHUs
00bEéMa TBEPABIX TeN, TEKYYECTH >KUAKOCTH (B TOM 4YHCIE, Pa3HHUIBI B TEKY4ECTH JUIA Pa3HBIX
JKUAKOCTEN), NaBIIEHUs Tasa.

HaOGmronenue 3a nmpoBeieHHEM OIBITOB, IEMOHCTPHPYIOIINX 3aBUCHUMOCTh JaBJICHHUS BO3/yXa OT €ro
00béMa M HarpeBaHWs] WIM OXJKACHHS, M UX OOBSCHEHHWE HAa OCHOBE ATOMHO-MOJICKYJSIPHOI'O
YUEHHSL.

AHanu3 mpu MOMOIIM Tearora ¢ ONopoil Ha JUOAKTHYECKUM MaTepHuai NPaKTUUYECKUX CUTYAIlHi,
CBSA3aHHBIX CO CBOMCTBAMHU ra30B, JKUIAKOCTEN U TBEPABIX TEIL.
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TemoBbIe
npoueccsl (21 1)

Temnepatypa. Ceaze  memnepamypbl  CO
CKOPOCIbIO MENJI08020 OBUNCEHUS HACMUY.

Buytpennsis sHeprus. Cnocobvi uzmeHeHust
6HYmMpeHHel  9Hepeuu:  menjonepedaya  u
cogepuienue pabomoel. Buovl mennonepedauu.
MeNnIoNPOBOOHOCHIb, KOHBEKYUS, USTYYEHUE.

Kommuectro TEIIOTHI. VY nenpHast
TEIUIOEMKOCTh ~ BEIIECTBA.  lennooomen  u
meniosoe pasHogecue. Ypaenenue menniogozo
bananmca.

IThasnenue u omseepoesanue KPUCMALIUYECKUX
6ewecms.  YIenbpHas ~ TeIuoTa  IUTABJICHHS.
Iapoobpasosanue u  xoudencayus. Ucnapenue
(MC). Kunenue. VY nensHas TEIUIoTa
napooOpa3oBaHusl. 3asucuMocms memnepamypul
KUunewus —~ om  ammocgheprozo oagnenusi.
Bnasicnocms 6030yxa.

OHeprust  TOIUIMBA.  YJeNnbHas  TeIjIoTa
CTOpaHUsL.

Ipunyuner pabomvl mennogvix Ogueamenei.
K1l mennoeo2o
ogucamens. Tennogvle Osucamenu u 3auuma

oxpyaicarowett cpedvt (MC).
3axon coxpanenus u npespaujenus duepeull 8
mennoguvix npoyeccax (MC).
Hemoncmpayuu’®
1. IpaBuna u3MepeHus: TeMIepaTypsl.
2. Bunpl Teruionepeaaym.
3. Oxutax<ieHne Mpy COBEPIICHUH PabOThI.
4. HarpeBaHue TIpu COBEpIIEHHUH PaOOTHI
BHEIIHIMH CHJIaMHU.
5. CpaBHeHHE  TEIUIOEMKOCTEH
BEILECTB.
6. HaOmroneHue KuneHus.
7. HabnromeHue MOCTOSIHCTBA — TeMIIEpaTyphI
TIPH TUIABJICHUH.
8. Mozaenu TeIUIOBBIX JABUTrATEIEH.
Jlabopamopnsvie padbomut u onvimol.
1. Ilposepka 2unomessvl JIUHeHoU
3A8UCUMOCTU OIUHBL CIMOIOUKA HCUOKOCU 8
mepmomMempuyeckou mpyboke om

Ppa3IMIHBIX

OOocHOBaHME TIO TOATOTOBIEHHOMY alTOPUTMY COBMECTHO C II€JaroroM NpaBHiI H3MEpEHHs
TeMIIepaTyphl.

CpaBHEHHE pa3INYHBIX CIIOCOOOB U3MEPEHUS 1 IIIKAJl TEMIIEPaTyphI.

HaOmonenue 3a npoBeieHHEM ONBITOB, JEMOHCTPHUPYIOIINX N3MEHEHNE BHYTPEHHEN SHEPTHH Tella B
pe3ynbTare Teronepeiayn U padoThl BHEITHUX CHIL.

HaOmronenue 3a npoBeeHUEM ONBITOB, O0CYXK/IEHHE MPAKTUYECKUX CUTYALUH, 1eMOHCTPUPYIOLIHX
pa3IuyuHbIEe BUBI TEIUIONEPEAayn: TEIUIONPOBOAHOCT, KOHBEKIIUIO, U3IIyUEHHE.

HccnenoBanue ¢ omopol Ha TEXHOIOTMYECKYIO KapTy IIOA PYKOBOJICTBOM II€farora sBJICHUS
TEII000MEHa ITPY CMEIIMBAHUY XOJIOJJHOM U Topsideld BOABL.

HaGimonenne ycTaHOBIIEHUS! TEIIOBOI'O PAaBHOBECHSI MEXY TOPSTYEl M XOJIOTHOM BOIIOM.
Onpenenenue Ipy TOMOIIM MeJarora KOJIN4ecTBa TeIIOTh, MOJIYYEHHOTO BOIOW MPU TEII000MEHe
C HarpeThIM METaJNTNYECKUM LUIHHAPOM.

Omnpenenenue no TadyuLe yaeIbHON TEIIOEMKOCTH BEIECTBA.

Pemenne TUNOBBIX pacy€THBIX 3agad B 1—2 neWCTBUS ¢ OMOpOH Ha alnropuTM, MPEIBAPUTENBHO
pa306paHHbIﬁ COBMCCTHO C IIi€garoroM, cCBA3aHHBIX C BBIYHUCICHHUCM KOJIHYCCTBA TCIIJIOTHI H
TEII0EMKOCTH TIPH TETUIOOOMEHE.

Amnanus Ipyu 1noMomIu neaarora chyauHﬁ MPaKTHUYCCKOIro HMCIOJIb30BaHUA TEILIOBBIX CBOMCTB
BEIIECTB M  MarepuajoB, HampuMep B  LEISIX  DHEProcOepe)KeHUs::  TEIUIOU3OJIAIIHS,
sHeprocOeperaronue Kpbliy, TePMOAKKYMYJIISTOPHI U T. [I.

HaGmroieHre SIBIEHUI UCapeHust U KOHICHCAITUH.

HabmroneHnue 3a rccie10BaHUEM IIPOLIECCa UCTIAPEHUS PA3TIMUIHBIX KHUIKOCTEH.

OOBsicHEHHUE 110 AJITOPUTMY COBMECTHO C MEJAroroM sIBICHUH MCHAapeHuUs! U KOHJCHCALMY Ha OCHOBE
ATOMHO-MOJIEKY/ISIPHOTO YYCHHSI.

Habmronenue n o0bsACHEHHE NPOLecca KUIICHHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPaTyphbl KHIICHU
OT JIaBJICHHUSI.

Omnpenenenue 1o TabNuIe OTHOCUTENBHOMN BIaXXHOCTH BO3-IyXa.

HaOmronenue npoliiecca miaBiIeHNs] KPUCTAIIMYIECKOTO BELIECTBA, HAIIPUMED, JIbJA.

CpaBHeHHE MO IIaHy TPH MOMOINM [€Aarora IPOLECCOB IUIABICHUS KPHUCTAUTMUECKUX TE
U pa3MATYEHHS [IPU HArpeBaHUU aMOP(QHBIX TeIl.

OmnpeneneHue 1o TabNMuIe yAEIbHON TEIUIOTHI IUIaBICHHUS JIbJA.

OOBsicHEHHE IO cXeMe Tociie 00CYKAEHHS C TEeAaroroM sIBICHUH IUTaBJICHHUS U KPUCTAJUIM3AIMK Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOT'O yUEHHUSL.

Perrenne THNOBBIX pacd€THHIX 3amad B 1—2 MEWCTBHUS C OMOPOW Ha alTOPHUTM, MPEIBAPHUTEIHLHO
pa300paHHBIi COBMECTHO C IIEAAaroroM, CBA3aHHBIX C BBIYMCIEHHEM KOJWYECTBA TEIUIOTHI B
TIpoleccax TeIIoNepeaayy NPy IIABJICHNN U KPUCTAJUIN3ALMN, UCIIAPEHUN 1 KOHJCHCAIINH.

AHanu3 mpH MOMOIIM MeIarora ¢ ornopod Ha JUIAKTUYECKHM MaTepHal CUTYaLHHd MPaKTHIECKOTO
MIPUMEHEHHSI SIBICHWH IUTABICHUS W KPHCTAJUIM3AINM, HAMPUMEp, MOJYyYCHHE CBEPXUHMCTHIX
MaTepHaioB, COJIEBast IPesKa H Jp.

AHanu3 npy NOMOIIH Tefjarora paboTsl 1 00BSICHEHNE IPUHITHIIA ICHCTBHS TEIUIOBOTO JIBUTATENS.
Berurncienne KolMMgecTBa TEIUTOTHI, BBIIECISIONIETOCS P CTOPAaHWM PA3IMYHBIX BUIOB TOIUIMBA, W
KII/ nBurarens.
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memnepamypul.

2.Habmronenue HU3MEHEHHUS BHYTpEHHEN
SHEPTUH TeNa B Pe3yibTaTe TeIulonepenayn
¥ pabOThI BHEIIIHUX CHIL.

3. UccnenoBanue sIBJIEHHS TEINIOOOMEHA IIPH

CMEIITMBAaHUHU XOJIOJHOMN U ropsueii BOBL.

4. Onpedenenue  roauvecmea menyiomol,
NOMYUEHHO20 B0O0U NpU MenioodoMeHe ¢
Hazpemvim MeMaiIUYecKuUM YUIUHOPOM.

. MlccnenoBanue nporiecca ncrnapeHusl.

. OmpenienneHne OTHOCHTEIBHON BIAXKHOCTH
BO3.IyXa.

7. Onpedenenue yoenvbHol menjiomsl NiaeIeHUs.

avoa.

o 01

O6CY)KI[CHI/IC COBMCCTHO C II€AaroromM 3KOJIOTHMYCCKHX HOCHGILCTBI/Iﬁ HCIIOJIB30BaHUA HBHFaTeHeﬁ
BHYTPCHHET' O CTOpaHusl, TCIUIOBBIX U FI/II[pOSJ'IeKTpOCTaHHI/Iﬁ (MC — DKOJIOI'us, XI/IMI/IH).

Paznen 7. DnekTpuyeckre 1 MarHuTHbIe sBiaeHus (37 4)

yIeKTPUYECKHUe
3apsabl.
3apsiikeHHbIe
TeJaa U UX
B3auMojelicTBHe
(7w

Onexmpusayus mei. JIBa poja dJIEKTPUUECKUX
3apsanoB. BsaumonelcTBUE 3apsKEHHBIX — TEIlL.
3axon Kynona (3asucumocmeo cunsl
83aUMOOeUCMBUS 3APANHCEHHBIX el 0N 6eTUUUHDL
3apa008 U paccmosHUA MeXHCOy meaamu).

OnekTpuueckoe  mone.  Hanpsascénnocmo
anekmpuueckoeo nona. Ilpunyun cynepnosuyuu
INeKmpudeckux — noaei  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUUECKUX 3apa00s.
OnemenmapHulii 2NIeKMmpudecKutl 3aps0.

Cmpoenue amoma. IIpoOBOTHUKY U ANDIICKTPHUKH.
3aKOH COXPAaHEHHUS IEKTPUIECKOrO 3apsa.
Hemoncmpayuu’®
1. DnexTpu3anys Te.
2.JlBa poma DIEKTPUYECKUX 3apsmoB H
B3aMMOACHCTBUE 3aPSUKCHHBIX TEI.
3. YCTpoliCTBO U ICHCTBUE AIIEKTPOCKOIIA.
4. DnekTpocTaTUIecKass HHIYKIIUS.
5. 3aKoH coXpaHEHUS SICKTPHUIECKUX 3aPAIOB.
Jlabopamopnsvie padbomut u onvimol.
1. OnpITHl IO HAOMIONCHUIO SJCKTPU3AINA TE
MHIIyKIMEH U TIPU CONPUKOCHOBEHHH.

HabntoieHue 3a MpoBeICHUEM OIBITOB 10 AJIEKTPU3AINH TEJl IPH COMPUKOCHOBEHUU M MHYKIHEH.
HabGmoneHre u 00bSICHEHHE ¢ OIOPOM Ha JAUAAKTUYCCKHIA MaTepHall B3aUMOACHCTBUS OJHOUMEHHO
1 Pa3HOMMEHHO 3apsKEHHBIX Tell.

OO0BscHEeHHE TIPH ITOMOIIM TIeJarora MpUHLIUIIA AHCTBUS 3JIEKTPOCKOIA.

OOBsCHEHHE COBMECTHO C II€JaroroM SIBICHHH OSJEKTPU3ALMH IPU CONPUKOCHOBEHHHM Tel U
MHAYKLIKEH C UCTIOJIB30BAHUEM 3HAHUI O HOCUTEISAX JJIEKTPUUECKUX 3apsJIOB B BEILIECTBE.
Pacrnio3naBanre u OOBSICHEHHME IO CXEME COBMECTHO C II€aroroM SIBJICHWUH 3JIEKTpU3aliU
B IOBCEJIHEBHOMN KU3HU.

Habntonenne u 00BSICHEHHE C OMOPOW HAa TEXHOJNOTHUECKYIO KapTy OIBITOB, WILTIOCTPHPYIOLIUX
3aKOH COXPaHEHMs dJIEKTPUYECKOT 0 3apsija.

Habntozenue onpITOB 10 MOJETUPOBAHUIO CHIIOBBIX JIMHUHN 3JIEKTPUIECKOTO OIS

HccnenoBanue nox pykoBOACTBOM IMENarora AEWCTBHS JIEKTPUUECKOrO IOJS HA IMPOBOIHUKH U
JUBIIEKTPUKH
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IocTosiHHBI
JIeKTpUYeCKU il
Tok (17 4)

OnexTpuueckuil Tok. Yenosua cywecmeosanus
neKkmpuyecko2o moxda. VICTOYHHKHA TTOCTOSTHHOT'O
ToKa. J[eHCTBUS IEKTPUIECKOro TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). OIeKmpuyeckuil mox
8 JHCUOKOCISIX U 2a3aX.

Pabota W MONIHOCTH 3JICKTPUYECKOTO TOKA.
3axon [icoynas—Jlenya. dnexkmpuveckue yenu u
nompeoumenu NeKMpUYecKoll IHepeul 8 Ovimy.
Onektpuueckas 1emnb. Cuiia Toka. DIEKTpUIecKoe
Hanpspkenue.  CONpOTHBIICHWE  IPOBOJIHUKA.
Yoenvroe conpomuenenue sewgecmsa. 3akon Oma

st ydacTka renu.  [locienoBatenbHOE — H
napajuiebHOe  COCJAHMHCHHE MPOBO/IHUKOB.
Kopomxoe 3amvixanue.

Jemoncmpayuu’

1. TIpOoBOAHUKY U JUAIIIEKTPHUKH.

2. MozenupoBanue CHJIOBBIX JTMHAR

AIEKTPHUYECKOTO MOJIS.

. IlcTOUHMKH NTOCTOSIHHOT'O TOKA.

. JleicTBUS 3JEKTPUUECKOr 0 TOKaA.

. DIEKTPUIECKUI TOK B )KUIKOCTH.

. I"a30BbIi1 paspsn.

. I3mepenune cuitbl Toka aMIIepMETPOM.

. I3MepeHne 3JIeKTpUUECcKOro HampsHKEHHs

BOJIBTMETPOM.

9. PeocraT n Mara3uH COMPOTHUBIICHHIA.

Jlabopamopnvie pabomal u onvimol.

1. UccnemoBanue AEHCTBHUS AIEKTPUIECKOTO
TI0JIS Ha IIPOBOHUKU U TU3IEKTPUKH.

2. CoOopka u mpoBepka paboThI IJIEKTPUIECKON

LIETU TTIOCTOSIHHOT'O TOKA.

W3mepenne 1 peryaupoBaHHE CHIIBI TOKA.

4. W3mepenue u peryaupoBaHue
HaTpsDKEHNUS.

5. Hccredosanue 3asucumocmu Cuibl MoKa,
uoywezo uepes pesucmop, om
CONPOMUBIEHUS PE3UCTOPA U HANPAICEHUSL.

6. Onwvimbl, demoHcmpupyowue 3a8UCUMOCHib
INEKMPUYECKO20 conpomuenenus
NPOBOOHUKA OmM €20 ONUHbI, NIOWAOU

O~NO O~ W

w

HaOmonenue pa3nmuuHBIX BUIOB IEHCTBUS 3JIEKTPUYECKOTO TOKa W OOHApYXEHHE COBMECTHO C
TIE€1aroroM 3TUX BUIOB AEUCTBUS B IOBCEAHEBHOM KU3HMU.

COopka 10 cxeMe W UCTBITaHUEe M0 KOHTPOJIEM Mearora JIeKTPUIEeCKON e MTOCTOSHHOTO TOKa.
HabGmonenue 3a neMoHcTpayei i3MepeHHst CHIIBI TOKa aMIIEPMETPOM.

HaOmonenue 3a neMoHcTpanyeil n3MepeHHs 3JIEKTPUIECKOr0 HANPSHKEHHST BOJTBTMETPOM.
[IpoBenenne u 0OBSICHEHWE IPU TOMOIIM YYHTENS ONBITOB, JIEMOHCTPHPYIOIIUX 3aBHCUMOCTH
3JEKTPUUYECKOr0 COMPOTUBIICHUS NPOBOAHUKA OT €0 AJUHBI, IUIOMAAM IONEPEeYHOro CEYEHHS M
MaTepuana.

HaOmonenne 3a neMoHCTpanuel HCCIeOBaHHs 3aBHCUMOCTH CHJIBI TOKA, MPOTEKAOLIEro 4epes
PE3UCTOp, OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOpE.

ba3oBele npezacTaBieHUs O MpaBWIaX CIOKEHHUS HANPSHKEHUH IPHU MOCIeA0BaTENbHOM COeTUHEHUN
JIBYX PE3UCTOPOB.

Bba3oBeie mpeacTaBieHus 0 MpaBUiax Ui CHIIBI TOKA MPU HMapayljieIbHOM COETUHEHUU PE3UCTOPOB.
HaOmonenre paeMOHCTpanM megarora O CHTYalMsX IOCIEAOBAaTeIbHOIO M MapaulelIbHOTO
COCAMHCHUA MMPOBOJHUKOB B JOMAITHUX 3JICKTPUICCKUX CETAX.

PenieHre TUMOBBIX pacu€THBIX 3aga4 B 1—2 NEHCTBHS ¢ OMOPOW Ha aJITOPUTM, MPEABAPUTENLHO
pa3o0paHHBIIl COBMECTHO C II€J]arOroM C HCIoNb30BaHueM 3akoHa Oma u Qopmyn pacuéra
3JIEKTPUYECKOTO0  COMPOTHBJIEHUS MPU  IOCIEJOBATEIBHOM M  MAapaJIebHOM  COEAMHEHHH
MPOBOJHUKOB.

OmnpeneneHne ¢ ONOPO Ha TEXHOJNOTMYECKYIO KapTy IMOA PYKOBOJICTBOM Iiearora paboTh
SIIEKTPUYECKOr0 TOKA, IPOTEKAIOIIETO YePE3 PE3UCTOP.

OmnpeneneHue ¢ ONOPOH Ha TEXHOJNOIMYECKYIO KapTy IOJA PYKOBOJICTBOM II€Zarora MOLIHOCTH
SIIEKTPUYECKOTO TOKa, BBIIENAEMOMN Ha PE3UCTOpE.
HabmroneHue 3a uccie10BaHEM 3aBHCUMOCTH CHJIBI TOKA YEpPe3 JIAMIIOUKY OT HalpsDKEHMs Ha HEl.
Omnpenenenne ¢ OmMOpod Ha TEXHONOTMYECKYI0 KapTy Imof pykoBoacTBoM memarora KIIJ]
HarpeBaTens.

HabGnronenue 3a nccnenoBaHueM NpeoOpa3oBaHus SHEPTHH IPH IOObEME IPy3a 3JIEKTPOABUTaTENIeM.
OOBsicHEHHE TIOCNIE pacCyXJICHHUS C IIeJJaroroM M COCTaBJICHHE IUIaHA-KOHCIEKTa YCTpOMcTBa U
NPUHIMIA ASHCTBUS JOMAIIHUX JJIEKTPOHATPEBATEIbHBIX IIPHUOOPOB.

OOBsicHEHUE TTOCIE PACCYKICHUS C N1E1aroroM U COCTaBJICHHE IIaHA-KOHCIIEKTa IPUYMH KOPOTKOT0
3aMBIKaHUs Y IPUHINIA AE€HCTBUSA TUIABKUX NIPEJOXPAHUTEIEH.

Perrenne THNOBBIX pacd€THHIX 3amad B 1—2 MEWCTBHUS ¢ OMOPOW Ha alTOPHUTM, MPEIBAPHUTEIHLHO
pa3zoOpaHHBI COBMECTHO C TIEAATOrOM C HCIIONb30BaHueM 3akoHa J[xoyns—IJleHna.

HaOmonenne BOSHUKHOBEHHS SJIEKTPUIECKOrO TOKA B KHUIKOCTH.
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NONepevuHo20 ceyeHust U Mamepuad.

7. Ilposepxa npasuna ciodceHust HANPNHCEHUL
npu nocnedo8amenbHOM COeOUHEeHUU O8YX
Pe3UCmopos.

8. Ilposepxa npaeuna Ona cuivl mMoka Hpu
napanienbHoM CoeOUHeHUU Pe3UCTNOPOS.

9. Ompenenenne pabOTBI  3JIEKTPUUECKOTO
TOKA, MAYIIETO YePe3 PE3UCTOP.

10. OmnpezienieHre MOIIHOCTH 3JIEKTPHUECKOTO
TOKA, BBIIENIAEMOM Ha PE3UCTOPE.

11. UccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa,
UIYIIEro Yepe3 JaMIOUKy, OT HaNpsDKEHUS
Ha HeM.

12. Onpeoenenue KIIJ{ nacpesamens.

47




MarnuTHbIe
siBJieHus (6 1)

ITocTossHHbIe MarHuTEL. B3anMoaeicTBue
IMOCTOSHHBIX MarHUTOB. Maznummoe noie.
Maenummnoe none 3emau u e2o 3navenue Ois
orcuznu Ha 3emne. Onvim Opcmeoda. Maznummoe
noe anexkmpuieckozo moka. Ilpumenenue
9NIEKMPOMASHUMOS 8 mexHuKe. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnekmpoosuzamens NOCMOAHHO20 MOKA.
Hcnonvzoeanue snekmpoosueameneii 6
MEeXHUYECKUX YCMPOUCMBAX U HA MPAHCNopme.
Jemoncmpayuu’

1. B3anMoielicTBHE MOCTOSTHHLIX MAarHUTOB.

2. MopenupoBanue HEBO3MOYKHOCTH
pa3eneHus OMFCOB MarHUTa.

3. MonenupoBanue MarHUTHBIX
ITOCTOSIHHBIX MarHUTOB.

4. OneIT Dpcrena.

5. MarautHoe 1ojie Toka. DJICKTPOMAarHuT.

6. JlelicTBrie MAarHUTHOTO TIOJIsI HA MMPOBOTHHUK C
TOKOM.

7. DneKTpoaBUraTeh MOCTOSIHHOTO TOKA.

Jlabopamopnule pabomal u onvimol.

1. MUccnenmosaune MarHUTHOT'O
B3aHUMOJIENCTBUS ITOCTOSHHBIX MarHUTOB.

roJiei

2.  Usyuecnme MarHUTHOIO o1t
MOCTOSIHHBIX MATHUTOB TIPH MX OObEIUHECHUH U
pasiencHun.

3.  Uccnenosanue IEUCTBUS

JIEKTPUUYECKOT0 TOKA Ha MATHUTHYIO CTPEIIKY.
4.  OmnbITH, JEMOHCTPHPYIOIIIE
3aBUCHMOCTb CHJIBI B3aWMOJEHCTBUS KaTyIIKH
C TOKOM M MarHMTa OT CHJIBl TOKa H
HaIpaBJICHUS TOKA B KaTyIIIKeE.

5. N3yueHne nAEHCTBUS MArHUTHOTO IIOJS
Ha MPOBOJHHK C TOKOM.

6.  Koncmpyuposanue u uzyuenue padomol
INEKMPOOBULAMEA.

7.  Usmepenme KIIJ smexTpomBuTraTebHOMN
YCTaHOBKH.

HccnenoBanue moj pyKoBOICTBOM IeJarora MarHUTHOTO B3aMMOJIEICTBHS IOCTOSHHBIX MarHUTOB.
N3ydeHne ¢ onmopoil Ha TEXHOJIOTHYECKYIO KapTy NOJ PYKOBOJICTBOM Il€arora MarHWTHOTO IOJS
MTOCTOSTHHBIX MAarHUTOB MPY UX O0BbEANHEHNH U pa3/IeICHHUH.

HaOmronenue 3a npoBeieHHEM OIBITOB 0 BU3YyaJIM3alMH TTOJIS TIOCTOSIHHBIX MarHUTOB.

M3yuenne nox pykoBOACTBOM I€arora sBJI€HUS HAMAarHUYMBAaHMSI BELIECTBA.

HccnenoBanne COBMECTHO C MEAATOrOM JIEHCTBUSA 3JIEKTPUUECKOr0 TOKa Ha MATHUTHYIO CTPEINKY.
HaOmonenue 3a mpoBeIeHHEM OITBITOB, JAEMOHCTPUPYIOUIMX 3aBHCHMOCTb CHIIBI B3aMMOACHCTBUS
KaTyIIKH ¢ TOKOM ¥ MarHuTa OT CHJIBI U HAalpaBJIEHHs TOKA B KaTYIIIKE.

AHanu3 Tnpu TOMOIIM TI€Aarora CUTyallMid INPAaKTHYECKOTO HPUMEHEHHUS JJIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHYECKHUX YCTPOWCTBAX, TPOMBIIUICHHOCTH, MEHUIIIHE).

N3yuenne c omopodl Ha TEXHOJOIMYECKYIO KapTy TMOJ PYKOBOJCTBOM Iefarora JeicTBus
MarHUTHOTO MOJISl Ha IMIPOBOHUK C TOKOM.

N3yuenue ¢ onopoit Ha qUIAKTHUECKUM MaTepuall JeUCTBUS AIEKTPOABUTaTENs.

N3mepenue copmectHo ¢ neparoroM KIIJI anekrpoaBUrarenbHON yCTaHOBKH.

bazoBble mpencraBieHHss O pa3lIMUHBIX TPUMEHEHMSX DIIEKTPOJABUTATENeH (TpaHCIOpT, OBITOBbIE
yCTpOICTBa U Ap.).
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JIEKTPOMArHUT
Hasl MHIYKIHUs
(4 9)

Onvimol @apades. AHenenue
anekmpomacuumnou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi nony4eHusl
9NleKmpuyecKkol dHepauu. IINEKTPOCTAHIIMA Ha
BO300HOBJISICMBIX UCTOUHUKAX YHEPTUU.
Jemoncmpayuu’
1. UccnenoBaHue SIBICHHUS AJICKTPOMATHUTHOU
HHITYKITAH.

2. Onbrter dapanes.

3. 3aBUCHUMOCTh HANPABJICHUS HHIYKIIMOHHOTO
TOKa OT YCJIOBUM €r0 BO3ZHUKHOBCHHUSI.

4. DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomot u onvimel.

1.OmpITBI 1O  HWCCICIOBAHUIO  SIBJICHUS

3J'IeKTpOMaFHPITHOﬁ I/IHleKIlI/II/IZ
WCCIIEIOBAHUE W3MEHEHUM 3HA4YeHUs U
HanpaBJICHUA I/IHllyKL[I/IOHHOFO TOKa.

HpOBeZ[eHI/Ie COBMCCTHO C I€aaroromM OIIBITOB II0O HCCICOAOBAHHIO SBJICHHA BHGKTpOMaFHHTHOfI
UHAYKOHUU: UCCIICAOBAHNEC W3MCHEHUN 3HAYCHUS U HallpaBJICHUA MHAYKIIHOHHOI'O TOKa

Pe3epBHoe Bpems (3 4)
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9 KJIACC (102 u)

TemaTu4ueckuii OcHoOBHOE cofep:kanne OcHOBHBbIE BU/IBI 1eSITeJILHOCTH YYALIUXCS
0J10K, TeMa (Ha ypoBHe y4eOHBIX AelicTBHIA)
Paznen 8. Mexannueckue siBienusi (40 1)
Mexannveckoe Mexanuueckoe JBWXKCHHE. MatepuanbHas | AHaTU3 ¢ MOMOIIBIO TIemarora ¥ 00CYKICHUE Pa3TUUHBIX TPUMEPOB MEXaHHUYCCKOTO IBHKCHUS.
JIBUKEHHE touka. Cucrema orcuéra. OrTHOCUTENBHOCTE | OOCYKICHHUE COBMECTHO C MEIAroroM rpaHuIl IPUMEHIUMOCTH MOJICTTH «MaTepHaibHasi TOUKAY.
| CIOCOOBI ero MEXaHUYECKOro  JBWXKEHUsA.  PaBHOMepHoe | OmmcaHue Tmociie OOCYKICHHUS C TEJaroroM MEXaHHYECKOTrO JBIDKCHHS Pa3IMYHBIMU CIIOCOOaMU
omucanus (10 u) | mpsmonuHeiHOe nBUWXeHUE. Hepaenomepnoe | (ypaBHeHHe, TabmuUIA, TpaduK).
npamonuHelinoe  Osudcenue.  CpemHsas  u | AHaJIM3 TOJ PYKOBOJACTBOM IIENarora JKU3HCHHBIX CHTYallMif, B KOTOPBIX MPOSBIIACTCS
M2HOBEHHAS CcKOpOCMb mena npu | OTHOCHTEIBHOCTh MEXaHUYECKOTO JABYIKCHHUS.
HEPasHOMEPHOM OBUICEHUU. HabmroieHre MeXaHHYECKOro ABMKEHHUS Tejla OTHOCHTEIBHO Pa3HBIX TEJ OTCUYETA.
YckopeHue. Pasnoyckopennoe | CpaBHeHUE TyTel U TPAeKTOPUN JBIKEHHS C OMOPOM Ha TEXHOJOTHUECKYIO KapTy MOJT PYKOBOACTBOM
NpAMONUHELHOe osuoicenue. CBoOomHOe | memarora OHOTO M TOT'O XK€ Tejla OTHOCUTEIILHO Pa3HBIX T OTCUETA.

nagenue. Onvimut [anuies.
Pasnomeproe oOsudicenue no OKpYICHOCHU.
Ilepuoo u uacmoma obpawenus. Jlunetinas u
yenogas ckopocmu. Llenmpocmpemumenvroe
YVCKOpeHue.
Hemoncmpavuu
1. HaGmioneHne MeXaHM4eCKOTrO JBMKCHHS
TeJa OTHOCHTENBHO PA3HBIX TeJl 0TCUETa.

2. CpaBHeHne  myred W TpPaeKTOpUH
JBIKEHUS ONHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TeJl OTCUETa.

3. U3mepeHne  CKOPOCTH H  YCKOPEHUS
MIPSIMOJINHEHHOT O TBMYKEHUSL.

4., NccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOT'O JABIKCHHUS.

5. HaGmronenue IIBYDKEHUS TEena 110
OKPY>KHOCTH.

6. Habmromenne MeXaHMYECKHX  SIBICHHIA,
MPOUCXOMAMNX B  CHCTEME  OTCYETa
«Tenexka» mnpu €€ paBHOMEPHOM H
YCKOPEHHOM  JBIDKEHHH  OTHOCHUTEIEHO

KaOuHeTa (PU3UKH.

AHanu3 ¢ NOMOIIBIO Nejiarora Tekcta [anuiest 00 OTHOCUTENBHOCTH JIBHXKCHUS; BBITIOJTHEHHE 33 1aHH
IO TEKCTY (CMBICIIOBOE UYTEHHE).

[pocreiiline BbIYMCIEHUS MO 00pasily CpeAHEH CKOPOCTH CKOJILKEHHsS OpycKa WM JABHKCHHS
IapHKa T10 HAaKJIOHHOH IIOCKOCTH.

AHanu3 ¥ 00Cy)XIeHHE C OIOPOH Ha TEXHOIOTHYECKYIO KapTy MO PYKOBOACTBOM Ile[jarora crocoooB
MpUOTIHKEHHOTO OIpeeNIeHIs] MTHOBEHHOH CKOPOCTH.

OmnpeneneHue Mocie pacCyXICHHUS C IIEJaroroM MO CXEME CKOPOCTH pPaBHOMEPHOIO JBMXKEHHS
(Imapuka B KHIKOCTH, MOJIEIH SJIEKTPHUECKOT0 aBTOMOOMIIA U T. II.).

OmnpeneneHue COBMECTHO C IIE€AAaroroM IIyTH, IPOWAEHHOTO 3a JaHHBIA NPOMEXYTOK BpPEMEHH, U
CKOpPOCTH Tela 10 rpaduKy 3aBUCUMOCTHU ITyTH PABHOMEPHOTO JBIKEHHS OT BPEMEHH.
HavaneHble mnpencraBneHne O [PUHLOUNAX —JSUCTBUS  MPUOOPOB, HM3MEPSIOLIUX
(cimmomeTpoB).

[Ipocreiimue BeIYMCIEHUS MO 00pa3lly IMYTH U CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMOIMHEHHOM
JBIDKCHUH TeTa.

OmnpeneneHne COBMECTHO € MEIArOroM MPOHICHHOTO ITyTH U YCKOPEHHMS JIBIDKEHMS Tela 1Mo Tpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOIMHEHHOT O IBIKEHNUS TENNa OT BPEMEHH.
OmnpenencHue C TOMOLIBIO II€AArora YCKOPEHHs Telda IPH PaBHOYCKOPEHHOM [IBIDKEHMH IIO
HAaKJIOHHOH TUIOCKOCTH.

W3mepenne mo cxemernocne pacCyKACHUs C IearoroM Mepuoja W YacTOThl OOpalleHHsl Tena Mo
OKPYXHOCTH.

OmnpeneneHne HaXOXAEHHUS MO PYKOBOJICTBOM II€Iarora CKOPOCTH PABHOMEPHOTO JIBIDKCHHMS Tena
10 OKPY>KHOCTH.

CKOpPOCTb
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Jlabopamopnsvie padomot u onvimel.

1. Koncmpyuposanue mpaxma 0ns paseona u
OanbHele20 PABHOMEPHO20 — OBUIICEHUS
WapuKa um meaedicKu.

2. OnpeneneHue cpenHein CKOPOCTH
CKONTbKEHUS ~ Opycka WM  JBUKCHHS
[IapyuKa 10 HAKIIOHHOH IIOCKOCTH.

3. OmpeneneHne  yCKOpeHHMs  Tena  IpH
PaBHOYCKOPEHHOM JIBUYKCHUU o
HaKJIOHHOH TUTOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH  IYTH  OT

BpPEMEHU pu PaBHOYCKOPECHHOM
JBWKEHUH 0€3 HaYaJIbHOW CKOPOCTH.

5. Ilposepka 2unomesvl: eciu npu
PABHOYCKOPEHHOM osudicenuu be3
HAYaNbHOU CKOPOCMU NYymu OMHOCAMCS
Kak — psio0  Heuémuobix yucel, mo
coomeemcmayrouue NPOMENCYMKU

epemenu 00UHAKOBHL.

Pemenne THMOBBIX pacy€THBIX 3a1a4 B 1—2 neicTBUS ¢ ONOPOIl Ha alIrOpUTM, MPEIBAPUTEIBHO
pa3oOpaHHBIA COBMECTHO C TIEAaroroM Ha OINpeZeieHHe KHHEMaTHYECKUX XapaKTEPUCTHK
MEXaHUYECKOro JBM)KEHHS pa3IMYHbIX BUIOB.

PacriosnaBanme 1 nmpuOIMKEHHOE ONMKICAHKUE 10 00pasiy rmocie o0CyKISHHS ¢ MeJaroroM pasIHIHbIX
BUJIOB MEXaHMYECKOTO JBW)KEHHs B TIPHPOAE M TeXHUKe (Ha MpuUMepax CBOOOAHO Malarolux Tell,
JIBIDKEHUS! )KMBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPENCTB U AP.).

B3aumoneiicrBue
Tea (20 v)

IlepBriii 3akoH Herorona. Bropoil 3akoH
Herorona. Tperuit 3axoH Herotona. Ilpunyun
Cynepno3uyuy Cu.

Cuna ynpyeocmu. 3axon I'vka. Cuna mpenus:
CUNA MPEHUSL CKONbIUCEHUS, CUNA MPEHUs NOKOS,
opyeue 8u0bl MpeHus.

Cuwia TSDKECTH M 3aKOH  BCEMHUPHOIO
TATOTEHHS. YCKOpEHHE CBOOOMHOTO MaaeHUS.
Heuowcenue naanem eokpye Connya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmb
U nepezpy3Ku.

PaBHOBecue MaTepUAIbHOM TOYKH.
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena ¢ 3aKPenjiéHHOU  OCbio
epawyenus. MomMeHT cuibl. Llenmp msoicecmu.

JHemonucmpavuu

1. 3aBUCHMOCTh YCKOpEHHUS Tela OT MAacchl

TeJa U ICUCTBYIOLEH Ha HETO CUJIBL.

2. Habmosenne  paBeHCTBa CHII

B3aUMOJEUCTBUAH TE.
3. I3MeHeHne Beca Tena NPH YCKOPEHHOM

pu

Habnronenne u o0Cyx/ieHHe COBMECTHO C IIE[aroroM OIBITOB C JBIMXKEHHEM Tela MPU YMEHBIICHUN
BJIMSIHUSA APYTUX TEJN, NPEMATCTBYIONIHX IBIKEHUIO.

AHanu3 1o cxemMe IoCNe PACCY)KICHUS C IeJaroroM TeKCTa lanuies ¢ ONHUCaHHEM MBICIEHHOrO
JKCIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH MHEPIHHM; BBIIIOJHEHHE 3aJaHUil 10 TEKCTy (CMBICIOBOE
YTEHHE).

OOcyxieHne 01 pYKOBOJICTBOM II€Aarora BO3MOKHOCTHU BBITIOJIHEHUS 3aKOHA MHEPLUH B PA3IMIHBIX
cUcTeMax OTCYETA.

HaOmronenne u oOCyXIEHHE COBMECTHO C IIEaroroM MEXaHHUYECKUX SIBICHUH, MPOUCXOISIINX B
cucreMe orcuéra «Tenexka» npu €€ pPaBHO-MEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCUTEIIBHO
KabuHeTa QpU3MKH.

JleficTBUS ¢ BEKTOpaMHU CHJI: BBINOIHEHHE 33aHUH 10 CJI0KEHHIO ¥ BEIYUTAHUIO BEKTOPOB.
HaOmionenne 3a mpoBEeIEHHWEM OIBITOB, JEMOHCTPHUPYIOIIMX 3aBUCHMOCTb YCKOPEHHS Tela OT
MIPUJIOKEHHON K HEMY CHJIBI M MacChI Tela.

AHanu3 1 00BSICHEHHE C ONTOPOH Ha TEXHOJIOIMYIECKYIO KapTy IO PYKOBOJICTBOM IIE/larora sBJICHUH ¢
HCTIONB30BaHIEM BTOpOTo 3aKkoHa HproToHa.

Perrenne THMOBBIX pacy€THBIX 3amad B 1—2 [eicTBUS ¢ OMOpOI Ha alrOpUTM, MPEIBAPHUTEIHEHO
pa300paHHBIi COBMECTHO C MEJaroroM C HCIIOIb30BAaHHMEM BTOPOro 3akoHa HploTOHa W mpasmia
CITOXKCHUS CHIL.

OmnpeneneHne COBMECTHO C MEIaroroM >KECTKOCTH MPYKHUHBI.

AHanu3 cuTyalii ¢ OIMOpOH Ha TEXHOJNOTMYECKYIO KapTy IOA PYKOBOJCTBOM II€arora, B KOTOPBIX
HAOIOHAr0TCs ynpyTre aedopMaiui, 1 uX 00bsICHEHHE C HCIIOIh30BaHNEM 3aKoHa [ 'yKa.
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JIBHKEHHH.
JlaGopaTopHble paGoThl M ONBITHI.
1. UccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS

CKOJNBXEHUSI OT CHJIBI  HOPMaJbHOTO
JIaBJICHMUS.
2. Onpenenenne  KodQQUIUEHTa  TPEHUS
CKOJIBYKCHUSL.

3. Onpenenenue KECTKOCTH NP YKHUHBI.

Pemenne THMOBBIX pacy€THBIX 3a1ad B 1—2 nelcTBUS € OMOPOM Ha alrOpUTM, MPEIBAPUTEIIHLHO
pa300paHHBIN COBMECTHO C IIEIaroroM C UCIIOJIh30BaHWEM 3aKoHa [ yka.

HccnenoBanue mpy NOMOIIY NEArora 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHIIBI HOPMAJIbHOTO
nasiieHnsi. COBMECTHOE 00CYX/IEHNE PE3yIbTaTOB HCCIIEJOBAHMS.

OmnpenerneHue 1moj KOHTPOJIEM Teflarora ¢ Oropoi Ha KOHCIEKT KO QHIIEHTa TPEHUS CKOJIb)KEHHSI.
M3mepeHne ¢ MOMOIIBIO TieJarora CUibl TPEHHUS MOKOsI.

Pemenne THMOBBIX pacy€THBIX 3amady B 1—2 neiicTBUS ¢ ONOpOIl Ha aldrOpUTM, MPeIBAapPUTENIBHO
pa3o0paHHBI COBMECTHO C MEJaroroM C UCIIONb30BaHNEM (DOPMYJIBI JUTS CHIIBI TPEHHS CKOJIBKEHUSI.
AHanu3 mo cxeMe IOocje PACcCyXACHUS NeAarora O ABWKEHHU Tel TOJNBKO TOJ IEHCTBHEM CHIIBI
TSKECTH — CBOOOITHOTO MaieHMs.
OOBbsicHeHHE 1O]T PYKOBOACTBOM IeJ]arora He3aBUCUMOCTH YCKOPEHHUsI CBOOOTHOT'O MaJIeHHs OT MacChl
Tena.

OrieHKa COBMECTHO C I€aroroM BENWYHMHBI CHIIBI TSATOTEHUs, ACHCTBYIOIIEH MEXAy ABYMS TelaMu
(m7s1 pa3HBIX Macc).

Amnanus ¢ Ol'[OpOﬁ Ha JII/UlaKTI/I‘-IeCKI/Iﬁ Marepual ABUKCHUA He6€CHI)IX TSI II0J ﬂeﬁCTBHeM CHJIBI
TATOTCHUA (C HCIIOJIB30BAaHUEM JOIMOJHUTCIBbHBIX NCTOYHUKOB I/IHd)OpMaLH/II/I).

PelieHrie THUIMOBBIX pPACUETHBIX 3a7ay B 1—2 JCHCTBHS C OMOPOW Ha alrOpUTM, NPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C TI€AaroroM ¢ MUCIIOIb30BaHUEM 3aKOHA BCEMHUPHOTO TSATOTSHUS B (OPMYITBI
JUISL pacd€Ta CUJIbI TSKECTH.

Habntonenne W oOCyKjJeHHE C TOMOIIBIO Ielarora ONBITOB 10 HM3MEHEHHIO Beca Tela
IPU YCKOPEHHOM JIBHXKECHUH.

AHanu3 ¢ IOMOILBIO N1E1arora yCIOBHH BOSHUKHOBEHUSI HEBECOMOCTH U IIEPETPY3KH.

Perrenne THMOBBIX pacy€THBIX 3ama4 B 1—2 [eiicTBUS ¢ OMOpOil Ha alrOpUTM, MPeIBAPHUTEIBHO
pa300paHHBIIl COBMECTHO C IIEZ]ar0roM Ha ONpeelIeHHe Beca Tella B Pa3IMIHbIX YCIOBHSAX.

AHanu3 ¢ ornopoi Ha TEXHOJIOTHUYECKYI0 KapTy IMOJA PYKOBOJICTBOM II€arora Cui, JEHCTBYIOLIUX Ha
TENo, MOKOsIIEecs: Ha OMOope.

OmnpeneneHue ¢ IOMOIIBIO Me1arora LEHTPa TSHKECTH PAa3INYHbIX TEl.
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3aKoHbBI
COXpaHeHHs
(10 v)

Wmnynsc  Tema.  H3menenue  umnyisca.
Hmnynve cunbl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaxtuBHOe mBmxenue (MC).

Mexanunueckast pabora u MouiHOCTh. Pabora
CHJ TsDKeCTH, ynpyeocmu, mpenus. Ceéa3b
onepeuu u pabomsl. IloTeHIMaNIbHAS SHEPTUS
Tena, TOMHATOTO HAaJ TOBEPXHOCTBIO 3EMITH.
Tlomenyuanenaa snepeust CoHcamou NPyHCUHbL.
Kunernueckast SHEPTHS. Teopema 0
KUHemuyeckou dHepeuu. 3aKOH COXPaHEHUS
MEXaHU4YECKON SHEPTUH.

Jemoucmpayuu
1. Tlepemaya mmmynbca TpH B3aMMOACHCTBUH

Tel.

2. IlpeoOpazoBanus
B3aUMOJCUCTBUHU TEIL.

3. CoxpaHeHHe UMIIyJbCa IIPH HEYNPYroM
B3aUMOZECHCTBUHU.

4. CoxpaHeHHE HMITylIbca TPH aOCOIIOTHO

ynopyrom BBaHMOﬂeﬁCTBHH.

Habnronenne peakTHBHOTO IBH)KEHHSL.

CoxpaHeHHe MEXaHWYeCKOH HSHEPruH INpH

CBOOOZHOM Na/ICHUH.

7. CoxpaHEHHE MEXaHWYECKOM HSHEPTUU IpH
JBIKEHUH TeNa 10 ACHCTBUEM IIPYXKUHBL.

Jlabopamopnvie pabomal u onvimol.

1. Omnpenenenne paOOTBI CHIIBI TPEHUS MPU
PaBHOMEPHOM  [IBIDKEHHH  Tena 110
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPU
noxbEMeE rpy3a C UCIOb30BaHUEM
HETOABM)KHOT'O ¥ OJIBIYKHOT'O OJIOKOB.

3. H3ydeHue 3aKOHa COXpaHSHHUS SHEPTUH.

SHEPIUU npu

2L

Habmonenue n o0cyx/1eHre ¢ OMOIIBIO TeJlarora ObITOB, AEMOHCTPUPYIOLINX Hepeaady NMITYIIbca
IIpY B3aMMOJICHCTBUM TeJ, 3aKOH COXPAHEHHsS HMITylIbca NpH aOCOMIOTHO YINPYroM M HEYNPYroM
B3aUMOJICHCTBHU TeIl.

HaOmonenne neMoHCTpalyy 1eaarora CUTyaluid B OKpYy)Karomiel jKU3HH C MCIIOJIb30BaHMEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.

PacnozHaBaHue c omopoil Ha TEXHOJOTMYECKYI0 KapTy IOJ PYKOBOACTBOM II€arora sBJIECHUS
PEaKTUBHOTO ABWKEHUsI B pupoe U TexHuke (MC — Ouonorus).

[IpuMeHeHre COBMECTHO C IEaroroM 3aKOHa COXPAHEHHS HMITyJabca A pacuéra pe3ysbTaToB
B3aUMOJEHCTBUA Tel (Ha TpuUMepax HEYNpyroro B3aWMOJCHCTBUS, YHOPYroro LIEHTPAIBHOTO
B3aMMO-ACHUCTBHS IBYX OAMHAKOBBIX TEJ, OAHO U3 KOTOPBIX HETO/-BH)KHO).

Pemenne THMOBBIX pacy€THBIX 3a1ady B 2—3 JeicTBUS ¢ ONOPOIl Ha alrOpUTM, NpPeIBapUTENBHO
pa300paHHBIIl COBMECTHO C MEJJaroroM C UCIONb30BaHUEM 3aKOHA COXPAaHEHHS UMITYJIbCA.
OmnpenerneHne ¢ OMopoil Ha AMAAKTUUECKUH Marepuail paboThl CHIIBI YIIPYTOCTH NPH MOABEME Ipy3a
C HCIIOJIb30BaHNEM HENOABIKHOTO M MOABWKHOTO OJIOKOB.

M3mepeHue coBMECTHO C MeAaroroM MOITHOCTH.

H3mepenue ¢ moMoIIbIo Nearora MoTeHIMaIbHOW SJHEPTUU YIPYTO e OPMUPOBAHHOM NPy KHUHBI.
I/I3mepeHHe COBMECCTHO C IieagaroromMm KHHETHYECKOM OHEPruu Teja 1o JJINHE TOPMO3HOTO ITYTH.
Ha6HIOJICHHe 3a OKCICPpUMCHTAJIbHBIM CPABHCHHUEM HU3MCHCHUS HOTeHL[I/IaJ'IbHOI‘/II 1 KMHETHYECKOM
JHEPruil Tena Npy JBUKEHHUHU 110 HAKIIOHHOM IUIOCKOCTH.

HabntoneHne 3a SKCHepHMMEHTAIBHON MPOBEPKOW 3aKOHA COXPAaHEHMS MEXaHUUYECKOH SHEPruM Npu
CBOOOIHOM ITaJICHUM.

IIpumeHeHrne Ha Ha4yalbHOM YPOBHE, C ONOPOM Ha NMIAKTUYECKUH MaTepuall 3aKOHa COXPAaHEHHUS
MEXaHUYECKOM dHEPruu AJis pacuéra NOTCHIMAIBHON U KNHETUYECKON SHEPI Uil Tena.

Perrenne THMOBBIX pacy€THBIX 3ama4 B 1—2 [eiicTBUS ¢ ONOpOil Ha ajIrOpUTM, NPeIBApPHUTEIBHO
pa300paHHBII COBMECTHO C IIEJJATOTOM C HCIOJIb30BAHMEM 3aKOHA COXPAHEHMS MeEXaHWIEeCKOH
SHEPIHUU.
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Pa3nen 9. Mexannyeckue Ko1e6aHusi M BOJIHBI (15 1)

Mexannueckue
Kosebanus (7 4)

KonebarensHoe  nmBwkenune.  OCHOBHBIE
XapaKTePUCTUKU KOJIEOAHWH: MEpPHOJ, 4acToTa,
aMIUuTyna. Mamemamuueckutl U Npy*CUHHBLU

masmuuxu.  [lpespawjenue  sHepeuu  npu
KoneOamenbHOM O8UICEHUL.

Baryxatomue KoynebaHus. BbIHYXICHHBIE

konebanus. Pe3oHaHc.

Jemoncmpayuu’

1. HaOnromenne  koneOaHwii  Teln  TOJ
JNEUCTBHEM  CHJIBI  TSDKECTH U CHIIBI
YIIPYTOCTH.

2. Habmopnenue koneOaHui Tpy3a Ha HUTU U
Ha MIPY>XHHE.

3. HabnioneHue BBIHY)XICHHBIX KoJIeOaHUH M
pe3oHaHca.

Jlabopamopnvie padomot u onvimel.

1. Ompenenenrie  4actoTel W IEepuoja

KoJe0aHNi MaTEMaTHYECKOT'O MasITHHKA.

2. OmpenesieHre  49acTOThl W [epHOIa
KONeOaHUi MPYXMHHOTO MasTHUKA (WM
3JIEKTPOHHAS IEMOHCTPALIKs).

3. UccnenoBanne  3aBUCUMOCTH — HEpHOIA
KoneOaHWi IOABEIIEHHOTO K HHUTH Tpy3a
OT JUTMHBI HUTH.

4. UccnenoBaHue  3aBHCHMOCTH  IlepHOza
KoJe0aHMH NPYKHHHOIO MAasTHHUKA OT
Macchl rpy3a (wmu ANEKTPOHHAS
JEeMOHCTpAIIHs).

5. IIpoBepka  HE3aBUCHMOCTH nepuoa
Koje0aHui Trpy3a, ITOJABEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OBITEL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD

nepuoza KoebaHuit MPY>XKHHHOT'O
MasiTHUKa OT MAacCChl rpy3a M KECTKOCTU
MPY)KHHBIL.

7. Usmepenue YCKOpEHUS CBOOOTHOTO
HaIeHus (mm AJIEKTPOHHAS
JIEMOHCTPAIIHS).

HaOmonenue xonebanuii moj AeHCTBHEM CHI TSDKECTH M YIPYTOCTH M OOHapY)KEHHE IIPU ITOMOIIN
neJjarora Nog00HBIX KOeOaHUi B OKPYKaIOIEM MUpE.

AHani3 COBMECTHO C TenaroromM KojeOaHWil Tpy3a Ha HHTH M Ha mpyxkuHe. OnpeneneHue Mo
ANTOPUTMY YaCTOTHI KOJIeOaHWH MAaTeMaTHYECKOT'0 M MPYXHHHOTO MasiTHUKOB.

HaGmonenue n oO0bsicHEeHrE ¢ IOMOIIBIO TI€Aarora siBJICHUs] pe30HaHca.

HccnenoBanre ¢ Omopoil Ha ajlrOpUTM, IPEABAPHUTEILHO Pa300paHHBIA COBMECTHO C IIEarorom,
3aBHCHMOCTH NIEpHO/Ia KOJIeOaHUi TOABEIIEHHOTO K HUTH I'py3a OT JUTUHBI HUTH.

IIpoBepka c omopoil Ha TEXHOJOTMYECKYIO KapTy IOJ PYKOBOJICTBOM II€arora He3aBHUCHMOCTH
neproia KonebaHui rpy3a, MOJBENIEHHOr0 K JIEHTE, OT Macchl Ipy3a.

HaGimonenne n o0CykeHre N0 PyKOBOACTBOM IeJIarora OIbITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
neprozia KonebaHuii Npy)KMHHOTO MasiTHAKa OT MacChl TPpy3a U )KECTKOCTH NP YK HHBI.

IIpuMeHeHne ¢ MOMOIIBIO NIeJarora MaTeMaTHYECKOTr0 M MPYKUHHOTO MasTHUKOB B KauecTBE Mozenen
JUIsl OTIMCAaHUs KOJIeOaHUH B OKpY)KaroIlleM MUpE.

Pemienre TUMOBBIX pacdyE€THBIX 3amad B 1—2 AEHCTBUS C OMOPOM Ha aJrOpUTM, IpPeIBapUTENHLHO
pa300paHHbIil COBMECTHO C TI€AaroroM, CBS3aHHBIX C BBIYMCICHUEM HJIM OIEHKOW 4acToThl (TIepHoja)
KoJe0aHuit
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Mexannveckue
BOJIHBL. 3BYK

(8w

Mexanuueckue BOJIHBI. CaoiicTBa
MEXaHUIECKUX BOJTH. Ipoodonvhvie u
nonepeunvle 60IMbLIUHA BOJHBL U CKOPOCHIL
eé pacnpocmpanenus. Mexanuyeckue oanvl 8
meépoom mere, ceticmuueckue gonnvl (MC).

3ByK. [pomkocms 36yKa u Gvicoma MOHA.
Ompaoicenue 36yka. Hngpaseyk u yiempaseyx.

Jemoncmpayuu’
1. PacnpocrpaHeHue

TIOTIEPEYHBIX BOJIH.
2. HaOmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKyCTHYECKHWil pe3oHaHC.

MIPOJOJIbHBIX u

OOHapyXeHHE U aHAJIU3 C MIOMOIIIO TIEIarora BOTHOBBIX SIBJICHHH B OKPYXKAIOIIEM MHpE.
HabmromeHne COBMECTHO € TEIaroroM pachpOCTPaHCHHS NPOJONTBHBIX ¥ TOMEPEYHBIX BOJNH (Ha
MOJIENIN) 1 O0OHAPYXKEHHE aHAJIOTHYHBIX BHIOB BOJIH B TIPUPOJIE (3BYK, BOJSTHEIC BOJIHEI).

Brranciienue B 1—2 neicTBUS ¢ OMOPO HAa aJlTOPUTM, MPEIBAPUTEILHO Pa300paHHBI COBMECTHO C
TMIeIaroroM JIJTMHBI BOJIHBI U CKOPOCTH PaCIpOCTPaHEHUS 3BYKOBBIX BOJIH.

HabnromeHne 3a 3KCIEPUMEHTATBHBIM ONPENEICHUEM TPAHMI[ YACTOTHI CIBIIUAMBIX 3BYKOBBIX
KoJIe0aHui.

HabnroeHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIC C HCIOIH30BAHUEM MY3BIKaTbHBIX
UHCTPYMEHTOB).

HaGimonenne 1 00bsICHEHUE € TIOMOLIBIO MeIarora sSBJIeHHs aKyCTHYECKOro pe30-HaHca.

UreHne COBMECTHO C MEIaroroM OpUTHHAJIBHOIO TEKCTa, MOCBSINEHHOTO HCIIOIB30BAHUIO 3BYKa (MK
yIbTPa3ByKa) B TEXHUKE (OXOJIOKAIMS, YIBTPA3BYK B MEIUIMHE W Jp.); BBHIMOJHCHUE 3aJaHHMA
O TEKCTY (CMBICIIOBOE YTCHHE)

Pa3zznen 10. DieKTpOMAarHUTHOE 1M0JIe M 3J1eKTPOMArHUTHBIE BOJTHBI (8 1)

JIEKTPOMArHUT
Hoe 1o0J1e

¥ JJIEKTPOMAarHu
THbIE BOJIHBI
(8w

noe.
BOJTHBI. Ceoticmea
INEKMPOMAZHUMHBIX B0H. Llxana
INEKMPOMAZHUMHBIX ~ 807H.  Hcnonv3osanue
INEKMPOMASHUNHBIX 80H O COMOBOU CEA3U.
OneKTpoMarHuTHas npupona CBeTa.
CxopocTh cBeta. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu®
1. CpoiicTBa 37IEKTPOMArHUTHBIX BOJIH.
2. BoHOBBIE CBOWCTBA CBETA.
Jlabopamopnvie pabomal u onvimol.
1.M3ydyeHne CBOWCTB 3JIEKTPOMATrHHUTHBIX
BOJH C  IOMOIIBI0  MOOHIJIBHOTO
tenedona.

DNeKTpOMarHuTHOE
DneKTpOMarHuTHbIE

[TocTpoeHne MPOCTBIX PACCY)KAECHHH Ha OCHOBE IOJATIOTOBIICHHBIX BBIPAKEHWH, OOOCHOBBIBAIOIINX
B3aUMOCBSA3b JJICKTPUIECKOI'0O U MAarnuTHOI o MoJIeH.

HabntoneHne 3a 9KCNEepUMEHTABHBIM W3y4eHHEM CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B TOM 4HCIE C
MOMOILBI0 MOOWIILHOTO Telnedona).

AHanu3 ¢ HOMOILBIO Ne1arora PeHTTCHOBCKUX CHUMKOB YEJIOBEUECKOT0 OpraHu3Ma.

AHanu3 COBMECTHO C TII€IarOrOM TEKCTOB, OIMCBHIBAIOUIMX MPOSBICHUS 3JIEKTPOMArHUTHOTO
U3JIydeHUs B PUPOJIE: KUBBIC OPTaHU3MBI, H3TydeHHsI HEOSCHBIX TeJl (CMBICTIOBOE YTECHHE).
Pacnio3naBaHue U aHaNN3 pa3InYHBIX IPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH B TEXHHKE C OIOPOH Ha
TEXHOJIOTMUECKYIO KapTy 0] pyKOBOJICTBOM II€/larora.

Perrenne THMIOBBIX pacy€THBIX 3amad B 1—2 [eiicTBUS ¢ OMOpOIl Ha ajIrOpHTM, MPeIBapPHUTEIBEHO
pa300paHHBII COBMECTHO € MEJAroroM C MCIOIb30BaHUEM (OPMYI I CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JJMHBI BOJIHBI U YaCTOTHI CBETA.
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Pa3nen 11. CBetoBbie siBienus (15 u)

3aKoHBI
pacmpocTpaHeHHn
1 cBeTa (6 1)

JlydaeBas Momenb cBera. VICTOYHHKH CBeTa.
Ipsimonunetinoe  pacnpocmpanenue — ceema.
3ammenus Connya u Jlynol. OTpaxkeHue cBeTa.
IInockoe 3epkano. 3axon ompadicenus ceéema.
IIpenomnenue cBeta. 3aKoH NPETOMIICHUS
cBeta. [lonHoe sHympennee ompadsicenue ceema.
Hcnonvzosanue noino2o 6HympeHnHe2o
ompagicenus 8 ONMUYECKUX C6eMOB0OUX.

Jemoncmpayuu’

1. IIpsiMonuHEitHOE pacpoCTpaHEeHHE CBETA.

2. OTpakeHue cBerTa.

3. [lonyyeHne w300pakeHHH B IJIOCKOM,

BOTHYTOM U BI)Il'IyKIIOM 3€pKaJjax.

4. [penomienue ceera.

5. OnTHyecKuit CBETOBO/I.

Jlabopamopnvie padomot u onvimel.

1. UccnenoBanue 3aBUCHMOCTH yria
OTpa)KEHHs CBETOBOTO JIyda OT yrja
HaJeHusI.

2. V3ydyeHne XapakTepUCTHK H300pa)KeHUS
IpeAMEeTa B INIOCKOM 3epKajie.

3. Uccnenopanue 3aBHCHMOCTU yria
IPEIOMJICHHSI CBETOBOrO JIyda OT yIja
[aJIeHUsI Ha TPAHHIE «BO3LyX—CTEKIION.

HabmromeHue OIMBITOB, JAEMOHCTPUPYIONIMX SBICHUE NPSIMOIUHEHHOIO PpACIpPOCTPAaHCHUS CBETa
(BO3HMKHOBCHHE TEHH U MOJNYTCHH), ¥ WX HHTCPHPETAIMsS C UCIOJNB30BAHUEM IOHATHS CBETOBOTO
ay4a.

OOBsiCHEHHE W MOJCIMPOBAHUE TIOCIIC PACCYXKICHHUS C TEJAaroroM Mo CXeMe CONHEYHOIro W JIYHHOTO
3aTMEHUIL.

HccnenoBanue ¢ ormopoil Ha TEXHOJOTMUECKYIO KapTy MO PYKOBOJICTBOM Ielarora 3aBUCUMOCTH yTia
OTpPa)KE€HHs CBETOBOTO JIy4a OT yrjla MaJeHusl.

W3yueHne ¢ MOMOIIBIO ITe1arora CBOMCTB U300paXKCHUS B TUIOCKOM 3epKaJie.

HaOnronmenne u 0OBSICHEHHE COBMECTHO C IIEarOrOM OIBITOB IO TOMYYCHHIO H300paKCHUH B
BOTHYTOM M BBINYKJIOM 3epkayiax. HaOnro/ieHre U 00BbSICHEHHE MOCIE PACCYXKICHUS C MEIaroroM Io
CXEME OIBITOB MO MPEJIOMJICHUIO CBETA Ha TPAHUIIE PA3JIUYHBIX CPEJl, B TOM YHUCIIE OMBITOB C MOJHBIM
BHYTPEHHUM OTPAKEHHUEM.

HccnenoBanve noja pyKOBOACTBOM Il€arora 3aBUCHMMOCTH yIVla IIPEJOMJIEHUS OT yIVla INaACHHUA
CBETOBOI'0 JIy4ya Ha IPAHULE «BO3LyX—CTEKIION.

Pacrno3HaBaHue C TIOMOIIBIO MeNarora siBJICHUN OTpPa)K€HUsI U MPEJIOMIICHHUS CBETa B IMOBCEIHEBHOU
JKU3HHU. AHAIN3 U 00BSICHEHHUE COBMECTHO C MEAaroroM sIBJICHUS ONTUYSCKOr0 MUPaKa.

Pemienre TUMOBBIX pacdyE€THBIX 3amad B 1—2 AEHCTBUS ¢ OMOPOM Ha aJrOpUTM, IpPeIBAPUTENHLHO
pa300paHHBII COBMECTHO C IIEAAroroM C HCIOIb30BAHMUEM 3aKOHOB OTPaXKEHUS U MIPEJIOMIICHHS CBETa.

JIuH3bI
U ONITHYECKHE
npudopsI (6 1)

Jlunza. Xox nyueit B nuH3e. Onmuueckas

cucmema  (omoannapama, MUKpockona —u
meneckona (MC). [Iiaz kax onmuyeckas
cucmema. bauzopykocmo u 0anbHO30PKOCHb.
Hemoncmpayuu’®

1. Xon mydeit B cobuparomei TuH3e.

2. Xon nydeii B pacceMBaroNIeH JTHH3E.

3. Tlony4yenue u300pakeHUit C MOMOIIBIO
JIAH3.

4. MpuHTIHI eHACTBUSI
MHKPOCKOIIA ¥ TEJIECKOTA.

5. Monens riasa.

¢oroammapara,

[Nonyuenne moj KOHTpoOJieM MeJarora M300paKEHUH C TOMOIIBIO COOMpAIOIIEH M paccenBarollei
JIVIH3.

OmpeneneHyue ¢ ONOpOd Ha aIrOPUTM pa3pabOTaHHOIO COBMECTHO C IeNaroroM (oKycHOTo
PACCTOSIHUS M1 ONTHIECKOM CHIIBI COOMPATOIIEH JTHH3HI.

AHanu3 COBMECTHO C TMEJaroroM YCTPOWCTBA W TPHHIOWIA AEHCTBUSI HEKOTOPBIX ONTHYECKUX
pubopoB: (oroammapara, MUKpockora, Tereckona (MC — Onoiorus, acTpoOHOMHUS).

AHanu3 ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJCTBOM IeJjarora siBJI€HHH OIM30pyKOCTH U
JATbHO30PKOCTH, ipuHIHIA AeiicTBus 0ukoB (MC — Ounomnorus).
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Jlabopamopnsie padomot u onvimel.

1. ITonydenne u300paKEHUH C MOMOIIBIO
cOOMparomIei JINH3BL.

2. OnpenencHue (OKYCHOTO PACCTOSHUS U
ONTHYECKOW CHIIBI COOMpAIOIIEeH JIMH3BI
(MM DIIEKTPOHHAS IEMOHCTpAIIS).

Pa3oxxenne
0eJjioro cBera
B ciekTp (3 )

Pasznoocenue benoeo ceema 8
cnexmp. Onvimoi Hovromona. Crooicenue
CHEeKmpanbHuIX Yyeemos. [ucnepcus ceéema.
Jemoncmpayuu’
1. Pa3noxenue Oeoro CBeTa B CHEKTP.
2. [Tonydenue Oemoro cBera MPU CIOKCHUU
CBeTa pa3HBIX I[BETOB.

Jlabopamopnvie padomot u onvimel.

1. OnbITEl 1O pasnokeHHo Oenoro ceBera B
CIIEKTP.

2. OHLITLI IO BOCIIPUATHIO IBETA IMPEIMETOB
Opd WX HAOJIOJEHUH 4Yepe3 I[BETOBBIE

GUIBTPHI.

Habnronenue coBMECTHO ¢ TI€aroroM Io pasioyKeHHUI0 OeIoro CBeTa B CIEKTD.

Habmtonenue u o0bscHeHHe Ha 6a30BOM YpOBHE IOJl PYKOBOJCTBOM II€Arora OIbITOB 110 HOMYy4EeHHIO
0eJ10ro cBeTa MU CIIOXKEHUU CBETa PAa3HBIX I[BETOB.

[TpoBenenre U 0OBSICHEHUE 110J] PYKOBOJICTBOM II€arora OMBITOB 10 BOCIIPHUATHIO I[BETA MPEIMETOB
NpY UX HaOJIOJICHUH Yepe3 [IBETOBbIE (DHILTPHI (IIBETHBIE OYKH).

Pa3nen 12. KBanrtoBbie siBiienust (17 u)

Hcnyckanue
U TIOTJIOIICHUE
cBeTa aTOMOM
(49)

Onvimul Pezepgopoa v mianetapHasi MOJIENb
atoma. Mogens atoma bopa. Hcnyckanue u
noznowenue  ceema  amomom.  Keanmul.
Jlunetivamoie cnexmpeot.

OOcyxzaeHne C TOMOLIBIO Ilefarora ILenu ombIToB Pesepdopma mo muccienoBaHHIO aTOMOB,
BBIJIBIDKCHHE THUIOTE3 O BO3MOXKHBIX DPE3yJbTaTaXx OMBITOB B 3aBUCHMOCTU OT IIPEAIOIaracMoro
CTPOEHHS aTOMOB, (POPMYIIUPOBAHHE BEIBOJOB U3 PE3YJIHTATOB OIBITOB.

OOcyxJeHHue ¢ OMopoil Ha TEXHOJOTMYECKYIO KapTy I0J] PYKOBOICTBOM II€[[arora NpOTUBOPEUHI
IUIaHETapHOM MOJIETM aTOMa M OCHOBAHMIA JUId THnoTe3bl bopa o cranuoHapHBIX OpOUTaxX 3JIEKTPOHOB.
HaOntoneHue cOBMECTHO ¢ MEAAroroM CIUIOMIHBIX M JMHEHYATHIX CHEKTPOB W3IYYCHMS Pa3IUYHBIX
BetecTB. OOBsICHEHHE C ONTOPOH Ha AUJAKTHUYECKUI MaTepHall JINHEHUAThIX CIIEKTPOB U3JIydEHUsL.

Ctpoenue
aTOMHOT O SI/Ipa
69

PaauoaktuBHOCTD. Anbgha-, bema- u camma-
uznyyenus.  CTpoeHHME  aTOMHOIO  sIfpa.
Hyxnonnas mooens amomnozo aopa. Hzomonei.
Paouoaxmusnsie npespaweHus. Ilepuoo
noypacnada amomHsix soep.

Jemonucmpayuu

1. CriexTphl U3ITYyICHUS U TIOTIIOMICHUS.

2. CrieKTpbl pa3IMYHBIX Ta30B.

OOCyXIeHHEe COBMECTHO C MEAroroM BO3MOXHBIX THIIOTE3 O MOJIEIISIX CTPOCHUSI spa.

OmnpejeneHne Mo cxeme ¢ MCHONb30BaHUEM METOMYECKOr0 MaTepuala Moj PyKOBOJCTBOM Iearora
COCTaBa sijiep MO 3aJaHHBIM MAacCOBBIM M 3apSOBBIM YHCIAM M TI0 MOJOKCHUIO B MEPUOANYECKON
cucreme daeMeHToB (MC — xumus).

AHanu3 ¢ onopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOACTBOM MEarora U3MEHEHHs COCTaBa sijpa
¥ eT0 TOJIOKEHUS B IEPUOAMUYECKOH cucTeMe mpu || -paanoaktuBHOCTH (MC — Xumust).
HccnenoBaHue ¢ MOMOIIBIO MEAarora TPeKoB | | -4acTHIl MO TOTOBBIM (oTorpadusim.

Habmronenune 3a nqeMoHCTpaiueld paboThl H3MEPEHHST PaIUAIIMOHHOTO ()OHA C TIOMOIIBIO JTO3UMETPA,
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3. Crextp Bomopona.

4. HaGmonenue TpexoB B kamepe Buibcona.

Jlabopamopnsvie padomot u onvimol.

1. Habnmiodenue CcnaiowHbIX U JUHEUYamvix
CHEKMPO8 UBTYYEHUSL.

2. UccrnenoBanue TPEKOB: U3MEpCHUE
SHEPrHUM YACTHUIIBI [0 TOPMO3HOMY IyTH
(mo Qotorpadusm) (WK IEKTPOHHAS
JIEMOHCTpAIIHs).

OLIEHKA €T0 UHTEHCUBHOCTH.
AHanmM3 COBMECTHO C TEJaroroM OWOJOTMYECKHX W3MEHEHHWH, IMPOUCXOJSIINX MOJ AeHCTBHEM
pannoakTUBHBIX M3mydenuii (MC — Ouonorus).

HaGmonenne nemMoHcTpanyu 00 HMCHONB30BaHWE PaJMOAKTHBHBIX HM3NydeHui B MeauimHe (MC —
Ouonorus).

Snepubie
peaxkuuu (7 4)

SlnepHble peakuuH. 3aKOHBI COXPAaHCHUS
3apsI0BOI0 U MAaCCOBOT'O YHCEN. DHepaeus cesa3u
amomuvix  si0ep. Cei3b  maccvl U IHEP2ULL
Peaxyuu cunmesa u denenusi adep. Ucmounuxu
onepeuu Cornya u 36¢30 (MC).

SnepHas SHepreTHkKa. eticmeus
PaouOaKmueHvlX — UNYHEHUll  HA  JCUBble
opeanusmul (MC).

Hemoncmpauyuu

1. Padora cuéTumnKa HMOHHU3HUPYIOIIUX
U3IIy4EHU .

2. Peructpamus  u3nydeHHS — IIPUPOIHBIX

MHHEPAJIOB U MPOLYKTOB.
Jlabopamopnuie pabomal u onvimol.
1. smepenne paguoakTUBHOrO QoHa (Wiu
3JIEKTPOHHAS IEMOHCTPAIIHS).

Pemenne TUMOBBIX pacy€THBIX 3afad B |—2 NEWCTBHS C OMOPOM Ha aJrOpPUTM, IpeIBapUTEIHHO
Pa300paHHBII COBMECTHO C IIE€AAaroroM C HCIOJIb30BAHUEM 3aKOHOB COXPAHEHHS MAacCCOBBIX U
3apANOBBIX YHCET Ha OINpeleNleHHe pe3yabTaTOB SIEPHBIX pPEaKLuil; aHaliu3 BO3MOXKHOCTH WM
HEBO3MOXKHOCTH SIIEPHOM peaxiuu.

O11eHKa ¢ TIOMOIIBIO [TeIarora SHEPTUH CBS3U SIEp C UCIONb30BaHueM (HOpMyIIbl DHHINTEHHA.
OOcyXJieHHE COBMECTHO C TEAAroroM MEpCHEKTUB HCIOIb30BAaHHs YIPABIAEMOTO TEPMOSAEPHOIO
CHHTE3a.

OOcyXJieHHE COBMECTHO C IEJaroroM IPEeUMMYILIECTB M 3KONOIMYECKUX IPOOJEM, CBS3aHHBIX C
snepHoi sHepreTukoit (MC — skonorus).

IloBTOpHTEILHO-0000a0 M MOAYJB (9 Y)

CucremaTuzanus
H 0000I1IeHHE
MPEIMETHOTO
coJiepKaHus

M OIIBITA
JIEATEILHOCTH,
proOpe-TEHHOTO
MIPY U3Y4EHUHU
BCEro Kypca
lIN76371978

OO6o0menne  comepXaHUA  KaXIOro M3
OCHOBHBIX pa3zenos Kypca (N7EINH
MEXaHUYIECKHUE, TEIUIOBBIE, JNIEKTPOMArHUTHBIE,
KBAHTOBBIC SBJICHUSL.

HayuHplii MeTO MO3HAHUSI U €r0 pean3alus
B (PU3UUECKUX HCCIIEIOBAHUSIX.

CBs3b QMBUKH W COBPEMEHHBIX TEXHOJIOTHH B
obiacTu mepemadyd WHPOPMAIUH, DHEPTETHKE,
TpaHCIIOpTE

BremonHenne ¢ moMomplo  memarora  y4eOHBIX  3aJaHUM, TpeOYIOIIMX  JIEMOHCTpalUH
KOMIICTEHTHOCTEH,  XapaKTepU3YyIOIIMX  ECTECTBEHHOHAYYHYIO  IPaMOTHOCTb:  NPHMEHEHHS
MOJTyYEHHBIX 3HAHWH IS HAydHOro OOBSACHEHWs (U3MYECKHX SBICHUI B OKpYXalomleld Npupone
Y TTOBCEJJHEBHOW JKU3HHM, A TaKoke BBIABICHUS (DM3WYECKUX OCHOB psjia COBPEMEHHBIX TEXHOJOTHIA;
MPUMEHEHHSI OCBOCHHBIX JKCIIEPUMEHTAIBHBIX YMEHHH Ul HCClleoBaHHs (QU3HMUECKHX SBICHUH, B
TOM YHCIIE AJIs1 TPOBEPKH TMIIOTE3 U BBIABICHHS 3aKOHOMEPHOCTEH.

Perrennie THTOBBIX pacu€THBIX 3amad B 1—2 [eicTBUS ¢ OMOpOi Ha alrOpPUTM, IMPEIBAPHUTEIHEHO
pa300paHHBIN COBMECTHO C IIE€AroroM, B TOM YHCIIE MPETONIATAONINX HCIOIb30BaHNE (HH3HMUECKOI
MOJIETM ¥ OCHOBAHHBIX HA COEPKAHUM PA3IUYHBIX Pa3AEIoB Kypca (QU3UKH.

58




IIpu pa3pabotke paboueil mHporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh yYTE€Hbl BO3MOXXHOCTHU
MCITIOJIb30BaHUS JIEKTPOHHBIX (IU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCS Y4eOHO-METOAMYECKUMHU MaTepuajiaMu
(MyJIbTUMEIUIHBIE TPOrPAMMBI, JIEKTPOHHBIE YYEOHUKU U 3aJaUHUKH, JIEKTPOHHBIE OMOJIMOTEKH, BUPTYalbHbIE TaOOpaTOpuH,
UTPOBBIE MTPOrpaMMbl, KOJUIEKIIUU LHU(PPOBBIX 00pa30BaATENbHBIX PECYPCOB), PEAIM3YIOMIMX AuJakTuueckrue Bo3MoxkHocTH UKT,
COJIEp’KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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