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denepanpHas pabodas mporpamMma Mo YydeOHOMY mpenMery «Dusnka
(6a30BBIN  ypoBeHB) (TpeaMmeTHas o007acTh «EcTecTBEHHO-HAyYHBIE MPEIMETHI)
(masee  COOTBETCTBEHHO — TporpaMma Mo (¢u3uke, (Qu3NKa) BKIHOYACT
MOSICHATEIPHYIO 3alHCKy, COJep)KaHue OOy4YeHUs, IUIaHUPYyeMble pe3yIbTaThl
OCBOEGHHUS TIPOTPAMMBI 1O PU3UKE, TEMATHUECKOE TNIAHUPOBAHHE.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas pabodast mporpaMma 1Mo GU3HKE I 00YUYAIOMUXCS C TSDKEITBIM
HapymieHueM peun (nanmee — THP) Ha ypoBHE ocHOBHOro oOIiero o6pa3oBaHUS
MOJATOTOBJIEHa Ha ocHOBe dDenepalibHOrO0 TOCYJIapCTBEHHOTO 00pa30BaTEeIbHOIO
cTaHjapTa ocHoBHoro oomiero oopaszosanus (IIpukaz Munmnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (mamee — DPI'OC O0OO0O), denepanbHON axaNTUPOBAHHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHus JIJIsi 00yJArOIINXCS C
OTpaHUYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3z Munmnpocsemenus Poccun ot
24 Hosa6ps 2022 r. Ne 1025), ®enepanbHoil paboueit mporpaMMbl OCHOBHOTO 00I1IET0o
oOpaszoBaHus o yueOHOMY mpeaMery «®Pusuka» (0a30BbIi ypoBeHb), KoHuenmuu
npenoaBanus yaeOHoro mpenMera «Duzmka» B 00pa30BaTEIbHBIX OpPTraHU3AIMAX
Poccuiickoit  denepanuu, peanu3yoMMX OCHOBHBIE  00I1I€00pa3oBaTeIbHBIC
nporpammel, ®DenepanbHOM  pabodeil MmporpaMMbl  BOCHUTAHUS, C  YYETOM
pacmpeneNeHHbIX 0 KJIaccaM IPOBEPSEMBIX TPEOOBAaHUN K pe3yJbTaTaM OCBOCHHUS
denepallbHON aIaNTUPOBAHHON 00Pa30BATENBHONW MPOTPaMMbl OCHOBHOTO OOIIEro
oOpazoBaHust JIJ1s1 OOYYAIOIINXCS C TSXKETIBIM HAPYIICHUE PEYH.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Pusnka

VYuebuniit  mpeamer «®Puszukay  SABISETCS  CUCTEMOOOpa3yIOIMMM  JIs
€CTECTBEHHOHAYYHBIX MPEAMETOB, IMOCKOJbKY (PU3MYECKHE 3aKOHbl MHPO3JaHUs
ABIISIIOTCSL  OCHOBOM COJZEpKaHUsI KypCOB XHUMHUH, OHOJIOTUH, Treorpapuu u
acTpoHOMUHU. DPU3MKAa BOOpPYKAET OOYYAIOIIMXCS HAyYHbIM METOJOM IO3HAHUA,
MO3BOJISAIOLIUM NOJTY4YaTh OOBEKTUBHBIEC 3HaHUS 00 OKPYKAIOIIEM MHUpE.

[IpenmMer MakcHUMallbHO HampaBlieH Ha (OpMUPOBaHHME HHTEpeca K
OPUPOAHOMY M  COLMAJIBHOMY MHpPY, COBEPIICHCTBOBAHUE I103HABATEIBHON
aestenbHOCTH  oOywatouuxcs ¢ THP 3a cuer oBnajgeHuss MBICTUTENbHBIMU
omnepauusMH CpaBHEHHUSA, OOOOIIEHHUs, pa3BUTHUE CIIOCOOHOCTH APTyMEHTHPOBATH
CBOE MHEHUE, GOPMHUPOBAHUE BOBMOKHOCTEH COBMECTHOM JEATEIHHOCTH.

N3yuyenune ¢uzuku cnocoOCcTByeT pa3BuTHi0 y oOydarommxcs ¢ THP
OPOCTPAHCTBEHHOTO  BOOOpaKeHMs, (YHKIMOHAIBLHON TI'PAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH AHAIM3UPOBATH MH(GOpPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (hopmax. 3HAUMMOCTb MPEAMETA JJI PA3BUTHUS KU3HEHHON KOMITETEHLIUU
oOydJaronuxcst  3aKJ0O4aeTcd B  YCBOGHHMHM OCHOBBI  (DU3WYECKUX  3HAHUI,
HEOOXOUMBIX JUIsl TIOBCETHEBHOM KM3HU; HABBIKOB 3JI0POBOTO U 0€30MACHOTO IS



YesloBeKa U OKpYXaroliei ero cpeasl 00pasa ®u3Hu; (HOPMUPOBAHUH 3KOJIOTHIECKON
KYJIbTYPHI.

[TporpamMma oTpaxaer coaepkanue oOydeHus npeamety «Du3ukay ¢ yaeTom
0cOOBIX oOOpa3oBaTenbHBIX NOTpeOHOCTEN oOyvaromuxess ¢ THP. Osnaaenue
JaHHBIM YY9€OHBIM TIPEIMETOM TIPEJCTABISICT OIPEACICHHYI0 TPYIHOCTh IS
oOyuaroruxcsi ¢ THP. DTo cBsizaHO ¢ 0COOEHHOCTSIMU MBICIUTEIBHOM IEATENTbHOCTH,
NEPUOANYECKUMU  KOJICOAHWSIMM ~ BHUMaHHUS, MalbiM  OOBEMOM  TIAMSTH,
HEJOCTaTOYHOCThIO OOIero 3amaca 3HAHUM, TOHW)KCHHBIM I103HABATEIbHBIM
HMHTEPECOM U HU3KUM YPOBHEM PEUEBOT0 Pa3BUTHSI.

Jlis mpeoponeHuss TPyAHOCTEH B M3ydeHHH y4deOHOro mpeamera «Dusukan
HeoOxoauma ajanrtanus oObeMa M Xapakrtepa ydyeOHOro Marepuayia K
MO3HABATEIBHBIM BO3MOXKHOCTSM JAHHOW KAaTErOpUH OOYy4aloUIMxcs, y4yeT HX
OCOOCHHOCTEHW pa3BUTHSA: UCIOJIH30BAaHUE aNTOPUTMOB, BHYTPUIPEAMETHBIX U
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHUE U3y4aeMOro MaTepuara.

JlanHast mnporpaMma KOHKPETH3UPYET COAEpXKaHUE IMpPEIMETHbIX TEM B
COOTBETCTBUM C TpeOOBaHMSIMH 0Opa30BaTEIBHOIO CTAHJIAPTa, PEKOMEHIYEMYIO
IOCJIEI0BATENbHOCTh U3YUYEHHS Pa3felioB (U3UKH C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOro IIpolecca, BO3pPacTHBIX U
IICUXOJIOTUYECKUX OcoOeHHocTel oOyuaromuxcsi ¢ THP Ha ypoBHE OCHOBHOTO
oOuiero oOpa3oBaHMsl, ONpPENEIsieT MUHUMAJIbHBII HAaOOp OIBITOB, JEMOHCTpAIHA,
OPOBOAMMBIX ~ YYHTEIEM B Kiacce, JabOpaTopHBIX paboOT, BBIMOJIHIEMBIX

00yYaIOIINMHUCH.
Meroguueckorn OCHOBOM M3ydeHus1 Kypca «Du3MKa» Ha ypOBHE OCHOBHOTO
oO1ero oOpazoBaHuUs SABJISIETCS CUCTEMHO-IEATEILHOCTHBIN ITOJIXO,

00ecrneUMBaONINN  JTOCTUKEHUE JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX
00pa3oBaTeNbHbIX pPE3yJIbTaTOB MOCPEJICTBOM OpraHu3aluu AKTUBHOMU
MO3HABATENILHON JESITEIIbHOCTH O0YyYaroluXcsi, 4TO OY€Hb BAXKHO TPH OO0yUYeHUU
nereii ¢ THP, miist KOTOpBIX XapakTepHO CHUKEHHE TTO3HABATEIILHON aKTUBHOCTH.

Hesan u 3axa4yu n3y4enns yueOHoro npeamera « Dusuka»

Obwue yenu wuzydeHus: ydeOHoro mnpeaMera «®Du3MKa» TMPEIACTABICHbI B
denepanbHOM paboueii mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHus.

OcHoBHOI 11ebI0 00yuenust Aeteit ¢ THP na nmanHoM mpemgmere sBisieTcs:
MOBBIIICHUE COIMATBHON ajjanTalliy JIeTel Yepe3 MpUMEHEeHHE (PU3NYeCKUX 3HaHUU
Ha MPaKTHUKE.

st obyuqaroruxcst ¢ THP, tak ke, kak U 111 HOpPMATUBHO Pa3BUBAIOIIUXCS

CBEPCTHHUKOB,  OCBaMBAIOLIUX  OCHOBHYIO  00pa30BaTeibHYIO  IMpOrpammy,
JOMUHHUPYIOLIEE 3HaUEHNE TPUOOPETAIOT TaKUE yeu, Kak:
= npuoOpeTeHre HHTepeca M crpemieHust oOywaromuxcsi ¢ THP «k

HAyYHOMY W3yYCHHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJlbHBIX W TBOPYCCKHX
CIIOCOOHOCTEM;

. pa3BuTHE 0a30BBIX IPEACTABICHUA O HAYYHOM METOJC ITO3HAHHS H
(dbopMHUpOBaHUE MCCIICTOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIITUM SIBJICHUSM;

4



. dbopMupOoBaHHE HAYYHOTO MHUPOBO33PEHUS, Ha JTOCTYITHOM IS
oOyuatomuxcsi ¢ THP ypoBHe, kak pe3ynbTaTa U3y4eHUs OCHOB CTPOEHUSI MaTEpUU U
(dbyHlaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE MPECTABICHUN O poiu QU3UKU JUISl PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHue 3TuX 1efieid 00ecreurnBaeTcsl peleHueM CIeAYIONINX 3a0ay.

. npuodpeTeHre 0a30BBIX 3HAHUM O JUCKPETHOM CTPOEHUHU BEILECTBA, O
MEXAHUYECKHUX, TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npUOOpETEeHNE YMEHUN ONUCHIBATh U OOBICHATH (DU3HUECKHE SIBJICHUS C
MCIIOJIb30BaHUEM TOTYUYEHHBIX 3HaHUH U C ONOPOM Ha TUIaH/CXeMY;

. OCBOCHHME METONOB PEIICHUS NPOCTEHMIINX PACUYETHBIX 3a4ad C
MCIONIb30BaHNEM (PU3UUYECKUX MOJIETICH C OMOPOi Ha aITOPUTM;

. pa3BUTHE YMEHHU HAONIONATh MPUPOAHBIE SIBICHUS W BBIIOIHATH

OMbBITHI, J1a0OpaTopHbie PabOTBl U  AKCIEPUMEHTAIbHBIE HCCICIOBAaHUS  C
UCIIOJIb30BAHUEM H3MEPUTEIbHBIX MPUOOPOB (10T PYKOBOJCTBOM YUHUTEIIN);

. OCBOEHHUE MPUEMOB PabOThI ¢ HHPOopMaIen HU3NUECKOTO COAepKaHus,
BKJIIOYass HWHMOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (U3MKH, aHalu3 U
OllCHUBaHUE UH(HOPMAIINH;

. 3HAaKOMCTBO  cO  cepaMu  NPOPECCUOHAIBHOU  JAEATEIbHOCTH,
CBS3aHHBIMH C (DU3UKOM, M COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3MUECKON HAyKHU.

Ocob0ennocTy 0TOOpa M aJanTALMM Y4eOHOT0 MaTepuaJjia no Gpusuke

OcHoBO¥l ~ 0o0yueHus  oOydyaromuxcsi  C THP na  mpeamerax
€CTECTBEHHOHAYYHOTO ITUKJIA SIBJSIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHaJu3, CHHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBIOJHEHUS
Pa3BUBAIOIINX YIIPAXHEHUH, (OpMUPOBAHUE TIPHEMOB YMCTBEHHOW PaOOThI: aHAIH3
WCXOIHBIX JIaHHBIX, IUTAHWPOBAHME MaTepHalia, OCYIIECTBIECHHUE TOATAHOTO W
WUTOTOBOTO CAaMOKOHTPOJISl, a TaKXKe OCYIIECTBISIETCS JIMKBUIAIMS TMPOOETIoB B
3HAHUAX, 3aKpEIUICHNE U3YYeHHOTO MaTeprasa, oTpaboTKa aaropuTMOB, TOBTOPEHHE
npoiaeHHoro. bonpiioe 3HadeHne mMpuaaeTcsl YMEHUIO paccKa3aTh O BBITOJHEHHON
paboTe ¢ TPaBUIBHBIM YMOTPEOJICHHEM COOTBETCTBYIONIEH TEPMUHOJIOTHU U
cOOJI0/ICHNEeM JIOTHYECKUX CBsi3el B H3jaraeMoM matepuane. s oOydarommxcs
THP Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TO-TIPEKHEMY SIBISIOTCS
XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb PA3BUTHUS OTICIBHBIX TCUXHYECKUX
MPOIIeCCOB (BOCTPUSATHS, BHUMAHHS, TMAaMATH, MBIIUICHUS), CHUKCHHBIM ypOBEHb
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KWW YPOBEHb BBHITIOJIHCHUS YUYEOHBIX 3aJaHHM,
HU3Kas ycrnemHocTs oOydeHusa. [lostomy mnpu wusydenun ¢usuku Tpelyercs
I[eJICHANPABIICHHOE  MHTEUICKTyaJlbHOE  pa3BuTHe  oOydatomuxcs ¢ THP,
OTBEYaIOIIee UX OCOOEHHOCTAM M BO3MOXHOCTSIM. YdYeT ocoOeHHOCTEH
oOyuatomuxcst ¢ THP t1pebyer, 4ToObl TpW U3YyYEHUHM HOBOIO MaTepuaa
00s13aTeTbHO  TPOUCXOAMIIO MHOTOKPAaTHOE €ro TIOBTOPEHHUE; PaCIIUPEHHOE
pacCMOTpPEHHE TEM | BOIPOCOB, PACKPBHIBAIOIINX CBA3b (PU3UKH C IKHU3HBIO;
aKTyalu3alus MEPBUYHOTO JKU3HEHHOTO OIBITa 00YJYarOIINXCSI.

5



VYcBoeHre MporpaMMHOrO MaTepuana Mo (u3uMKe BBI3BIBAET OOJBIINE
3arpyaHeHus y oOywatouuxcsi ¢ THP, mostomy Teopusi u3yudaercs 0e3 BBIBOIOB
CIOXHBIX (opmys. 3agayu, TPeOYIOIMUE MPUMEHEHHUs CJIOXKHBIX MaTeMaTHUYeCKHX
BBIUKMCIICHUA U (PopMyll, B OCOOCHHOCTM TakKMX TeM, Kak «MexaHuueckoe
NBIDKEHUEY», «ApXuUMeIoBa cuiay, «MexaHnyecKkass SHEprus», «INEKTPUUECKUE
ABIEHUSD», «IJEKTPOMAarHUTHBIC SIBJICHUS», PEIIAIOTCA B KIJIACCE C TMOMOIIBIO
YUHUTEIS.

Ocoboe BHMMaHWE TIPH HW3YYCHUH Kypca (PU3UKHU YIEISACTCS TOCTAHOBKE H
OpraHu3alliy SKCIEPUMEHTA, a TAK)KEe MPOBEACHUIO (MPEUMYIIIECTBEHHO Ha KaXJIOM
YpOKE€) KpPAaTKOBPEMEHHBIX JEMOHCTpanuid (BO3MOXXHO C  HMCIOJIb30BAHUEM
AIIEKTPOHHON JeMOHCTpamuu). HekoTopble TeMbl 005S3aTeIbHO JOJKHBI BKIIFOYATH
OTIOpHBIEC JTA0OpATOpHBIE PaOOTHI, KOTOPBHIE PA3BUBAIOT YMEHHUE TMOJb30BATHCS
MpOCTEHIIUMU TIpUOOpaMH, aHaIU3UPOBATh IOJYYEHHbIC JaHHbIE. B cBs3u ¢
OCOOEHHOCTSIMU  TIOBEJICHUST W JesTenbHocTH — oOywatomuxcs ¢ THP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTD) MPEIYCMOTPEH CTPOXKANIINN KOHTPOJIb
3a cOoOJII0/IEHUEM TIPABWIJI TEXHUKU O€30MaCHOCTH MPU MPOBEJICHUHN JTA0OPATOPHBIX U
IPAKTUYECKUX padoT.

bonbioe BHMMaHue npu u3ydeHun ¢usuku nojapoctkamu ¢ THP obpamaercs
Ha OBJIAJICHHUE UMHU MNPAKTUYECKUMU YMEHHUSIMH M HaBblkaMu. [IpemycmatpuBaercs
yYMEHBIICHUE 00beMa TEOPETUUYECKHX CBEACHUM, BKIIOYCHHE OTACIbHBIX TEM HWIIU
LEJbIX pa3fenoB B MaTepuanbl Uil  O030pHOr0, O3HAKOMUTENIBHOTO WA
dakynbratuBHOTO M3yuyeHus. [Ipenaraercss yMeHblleHHEe 00beMa MAaTEeMaTUYECKUX
BBIUKCJICHUH 32 CUET YBEJIIMUYCHHUS KAUECTBEHHOTO OINKMCAHUS SIBIICHUW U MPOLIECCOB

JlocTaTouHOE KOJMWYECTBO BPEMEHH OTBOAUTCS HA PACCMOTPEHHE TEM M
BOIIPOCOB, PACKPBIBAIOMIMX CBsI3b (U3UKU C IKU3HBIO, C TEMHU SIBJICHUSMH,
HaOJI0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHHI YUCHUKAM U3 UX )KU3HEHHOTO OTBITA.

MakcuMallbHO ~ WCMOJB3YIOTCA ~ MEXKIPEIMETHbIE  CBA3M C  TaKUMHU
JTUCHIUIUIMHAMH, Kak Teorpadwus, xumus, Ouosiorus, T.K. oOyuaromuecs ¢ THP
0COOEHHO HYXIAIOTCS B MPEMOAHECEHUH OJIHOTO U TOTO K€ YueOHOro mMaTepualia B
pPa3JIMYHBIX ACHEKTaX, B €ro BapbUPOBAHHHM, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUVIEHUHA  TIOJYYEHHBIX 3HAHUW W MPAKTAYECKUX yMeHUH. llo3Bomss
paccMaTpuBaTh OJWH U TOT >K€ Y4YEOHBIM MaTepuall C Pa3HBIX TOYEK 3PECHHS,
MEXIPEIMETHBIE CBSI3U  CIIOCOOCTBYIOT €ro JydllleMy OCMBICIIEHUIO, OoJee
MIPOYHOMY 3aKPEIICHUIO TTOJTYYEHHBIX 3HAHUN U TPAKTUUECKUX YMEHUH.

IIpumepHble Buabl AesTeJbHOCTH oOy4yawomuxcsas ¢ THP, oOyciosienHbie
0co0bIMH  OOpa3oBaTeJIbHBIMH  NOTPEOHOCTAMH M o0ecneYHBaloUIue
OCMBICJICHHOE OCBOCHHE CO/IePKAHUU 00pa3oBaHusi o npeamery «Du3nkKa»

[IpumepHas TeMaTuyeckass ¥ TEPMHUHOJOTUYECKAs JEKCHUKA TI0 Kypcy (pu3uku
cootBercTByeT ®OIT OOO.

Conepxanue BUAOB neaTerabHoCcTH oOyvaromuxcs ¢ THP Ha ypokax ¢usmku
OTIpENEeNsIeTCS UX 0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMH. [ToMUMO TTUPOKO
ucnoiabzyeMbix B @OIT OO0 ob6mux ajisg Bcex o0ydaromuxcsi BUIOB JIESITEIILHOCTH
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CJIeTyeT YCUJINTD BUABI ACSTEIbHOCTH, crieln(UYHbIC sl JAaHHON KaTeropuu JeTeu,
00ecreynBaoIfe OCMBICIIEHHOE OCBOEHUE COJIEpP KaHMsI 00pa30BaHUs MO MPEIMETY:
YCUJICHHE NPEIMETHO-TIPAKTUYECKON IeATEIbHOCTH C aKTHBU3AIMEH CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepHuajia C OIMOpOM Ha aJIrOpUTM; «IIOUIATOBOCTH» B M3yUEHUU
MaTepualia; HCIOJIb30BAaHUE JIOMOJHUTEIBLHON BU3YyalIbHOW OMOPHI  (CXEMBbI,
mabJIOHbI, OMOpHBIE TaOJMIIBI); pPEUEeBOM OTYET O TMpollecce U pe3ylibTare
NESTEIbHOCTH; BBITIOJHEHUE CHEIHAIBHBIX 3a/IaHUi, 00eCIeYNBAIOIIUX KOPPEKIIUIO
peryiasiuun  y4eOHO-TIO3HABATENbHON JEATENBbHOCTH M KOHTPOJb COOCTBEHHOIO
pe3ynbTara.

Jna obyuaromuxcsi ¢ THP cymiecTBeHHBIM SIBISIOTCS TPHEMBI pabOTHI C
JEKCUYECKUM MaTeprajioM o mnpenMery. IIpoBoauTcs cnenuanbHas padoTra 1o
BBEJICHUIO B aKTHBHBII CIOBaph 0Oy4YalOUIMXCSI COOTBETCTBYIOIIEH TEPMHHOIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TOJUCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3YyaJIbHAs MOIJEPKKA, AITOPUTMBI padOThI C ONPENEICHUEM, OTIOPHBIE CXEMbI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

B cBsa3u ¢ ocoObiMu 00pa3oBaTeabHBIMU MOTPEOHOCTSIMHU OOYYarOUIMXCS C
THP, npu nnanupoBaHuu paOOThl yY€HHKA Ha YpOKE CJIENyeT NpPUICpP’KUBATHCS
CJIEIYIOIUX MOMEHTOB:

1. Ilpu ompoce HEoOXOAMMO: JaBaTh QJITOPUTM OTBETA; pa3pellaTh
[I0JI30BAThCS IIJIAHOM, COCTABIIEHHBIM IIPU NOJATOTOBKE JOMAIIHETO 3aJaHus; 1aBaTh
OonplIE BpEMEHM TOTOBUTHCS K OTBETY y JOCKM; paspemarb Jelarh
MpeABapUTEIIbHBIE 3aIIMCH, TTOJIb30BATHCS HATJISIHBIMU TOCOOUSIMHU.

2. Ilo BO3MOXXHOCTH 3a/JaBaTh OOYYAIOIIMMCS HABOJAIIME W YTOYHSIOIIUE
BOIIPOCHI, KOTOPBIE MOMOTYT UM MOCJIEI0BATENBHO U3JI0KUTh MaTepual.

3. CucremaTHuecKku MPOBEPSATh YCBOCHHE Marepuaia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHUSI MPOOESIOB B MPOLLIEIIIEM MaTepurare.

4. B npouiecce U3y4eHUs: HOBOTO MaTepuaia BHUMaHUE YYEHUKOB oOpariaercs
Ha HauOoJIee CIOXKHBIE pa3/ielbl u3ydaemoi TeMbl. Heobxoanmo yarie oopamarbest K
HUM C BONPOCAaMH, BBIACHAIOIIMMU TIOHMMaHuWe Y4YyeOHOro MaTepuala,
CTUMYJIMPOBATh BOIPOCHI IIPY 3aTPYIHEHHUSIX B YCBOEHUM HOBOI'O MaTepuala.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 00IIero o0pa3oBaHus yueOHbIN npeamer «Dusnkay BXOIUT
B MpeAMETHYI0 00macTh «EcTecTBEHHBIE HAYKW» M SIBISETCS 00s3aTEIbHBIM IS
m3ydenusi. Conepkanue ydeOHOTO mpeamera «®Pusnukay, MOPEACTABICHHOE B
®denepanpHOil padoueit mporpamme, coorBerctByer PI'OC OO0, dDenepanbHOit
oOpa3oBaTeIbHOM MpOrpaMMe OCHOBHOTO 00Imero ooOpazoBanus, dDenepaabHOM
aJanTHPOBAHHOW 00pa30BaTEIbHONM MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
st ooyvatouuxess THP. OO61iee unciio yacoB, peKOMEHJOBAaHHBIX MJIi M3YyUEHHS
¢u3uku Ha 0a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZCIIO),
B 8 kJ1acce — 68 yacoB (2 vaca B Heseno), B 9 kiacce — 102 gaca (3 yaca B HeIeINi0).



COHEPXAHUE YUYEGEHOI'O [TPEAMETA «®U3UKA»

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

dusznkKa — HayKa o0 MpupoAe. SBICHUS TPUPOJIBI (MCl). DU3NYECKUE SBJICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BelUYuHBL. W3mepeHue ¢uiznueckux BenuuyuH. Q@usuyeckue
npu60pb12. Tlocpewnocms usmepenuti. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u qpyrue ecteCTBEHHbIC HAYKH H3y4aloT mpuponay. Ecmecmeenno-
HAyuyHulll Memoo NO3HAHUsA: HaOMo0enue, NOCMAHOBKA HAYYHO20 BONpOCd,
8blOBUIICEHUE  2UNOmMe3, IKCHEepUMEHm N0 NposepKe 2unomes, 00bACHeHUe
Hab00aemoeo aenenus. Onucanue huzudeckux A81eHull ¢ NOMOUbIO Mooeell.

[IpenMet u MeTO bl (PU3UKH.

ﬂeMomcmpauuu3

1. MexaHnueckre, TEIUIOBbIC, JJEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC
SIBJICHHUSL.

2. duszndeckue TpUOOPHI U MpolieIypa MPSMBIX U3MEPEHUN aHATIOTOBBIM H

U(POBBIM PUOOPOM.

Jlabopamopnwvie pabomul u onvimol

1.Onpenenenrie 1eHbl JIETICHUS H3MEPUTEIILHOTO TMpudopa (UCHOJIb3Ys
TEXHOJIOTHYECKYIO KapTy AKCIIEPUMEHTA).

2. 3MepeHne pacCTOSHUM.

3. U3mepenne 00bEMa )KUIKOCTHA U TBEPAOTO Tela

4. Onpeodenenue pazmepos mMaivlx mei.

5. N3mepenne TtemmepaTypbl TpH IMOMOIIM JKUIKOCTHOTO TEpMOMETpa H
JTaTYAKA TEMIIEPATYPHI.

6. Ilposedenue uccredosanus no nposepke cunomeswvi: OAIbLHOCMb NOJLEMA
wapuka, nyweHHo20 20pU30HmMaibHo, mem 0ovule, yem Oobuie 8blCOma nycKa.

Pasznea 2. IlepBoHayaibHbIe CBEJICHUA O CTPOCHUM BelIeCTBA

CrpoeHune BemiecTBa: aTOMbl M MOJIEKYJbL, ux paszmepuvl. Onvimol,
00Ka3zvlearouue OUCKpemnoe cmpoeHue 6euecmada.

JIBrkeHne dactun BemectBa. CBsA3b CKOPOCTHM JBW)KEHHMS YacTHIl C
TemriepaTypoil. bpoyHoBckoe nBwxkenue, mnuddysusa. Bzaumoodeicmeue uacmuy
geujecmea. npumsdiceHue U OMmmaikueaHue.

ArperaTHble COCTOSIHUS BEIIECTBA: CMPOCHUE 2d308, HCUOKOCMEU U MEEPObIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy ceoucmeamu 6ewyecms 8 pPAa3HbIX

L MC — s1eMeHTBI cofepKanus, BKIIOUAIONME MEXIIPEIMETHBIE CBA3H, KOTOPHIE OAPOGHEE PACKPHITE B
TEMATUYCCKOM INIAHUPOBAHUU.

2 3)16013 1 JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTEIILHOM ILIaHE. Hezlaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00beM H3y4aeMoro MaTepuaa.

® Bee JlemoncTparmu i JlabopaTopHbie paboTEI, IPEICTABICHHBIE B COAEPKAHMH, JOIMYCKAETCs (MOXKHO) TIPOBO/HTH,
HCTIOJNB3Ysl MHPOPMAITMOHHBIE U DJICKTPOHHBIC TEXHOJIOTHH (IIMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).
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azpe2amHublX COCMOAHUAX U UX AMOMHO-MONEKYIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHulx COCMOSIHULL 800D

ﬂemoncmpauuu4

1. HaGmroienre 6poyHOBCKOTO IBUKEHUSI.

2. Habmoaenue nuddysumu.

3. Habnwooenue  aenenuil, 0O BACHATOUUXCS NPUMSIICeHUEeM unu
OMMANKUBAHUECM YACNUY BeULeCMBA.

Jlabopamopnwie pabomul u onvimoul

1. Oyenxa oOuamempa amoma MmemoooOM psio08 (C UCHONL30BAHUEM
Gomoepadghuii).

2. OnbITHI IO HAOIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmpITEI IO OOHAPYKEHUIO MEHUCTBHSI CHJI MOJICKYJSIPHOTO TPUTKCHUS
(271eKmpOHHAA 0eEMOHCMPAUUSL).

Pa3nen 3. /IBuskeHue U B3aUMOAelCTBHE TeJl

Mexannueckoe nBWXKEHHE. PaBHOMEpHOE U HEPAaBHOMEpPHOE JBH)KCHHE.
Cxopoctb. Cpeowsis ckopocmsv npu HepasHOMepHoM OgudiceHuu. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHue uHEpUUU. 3akoH uHepyuu. Bzaumooleiicmeue men KAk HpUduUHA
usMeHeHus ckopocmu o0eudxcenuss men. Macca kak mepa unepmHOCmU mend.
[InotHocTh BemiecTBa. C@A3b NAOMHOCMU C KOAUYECMBOM MONEKYl 8 eOUuHuye
0b6véMa sewecmaa.

Cuwiia kak XapakTepuCTHKa B3auMojeucTBus Ten. Cuna ynmpyeocmu W 3aKOH
I'yka. H3zmepenue cunvl ¢ nomowwto ounamomempa. SIBIEHUE TATOTEHUSI U CUJA
Tsokectd. Cuna msowcecmu Ha opyeux niaanemax (MC). Bec tena. HeBecoMocCTs.
CnoxeHue cuj, HalpaBJICHHBIX MO OAHOW mpsmoii. PaBHoxelcTBytomas cui. Cuia
mpenus. Tpenue ckoavocenus u mpenue noxos. Tpenue 6 npupooe u mexuuxe (MC).

ﬂemoucmpauuu3
HabGnronenue MexaHnueckoro IBMXKEHHS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHUS.
HaGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue cuil, HalpaBJICHHBIX IO OJTHOU MPSMOM.

JIaﬁopamopubze pabomuel u onvimout

1. OnpeneneHre  CKOPOCTH  PAaBHOMEPHOTO  ABWXKEHHUS  (LIApUKa
B )KUJIKOCTH, MOJIEIM JJICKTPUUECKOTO aBTOMOOWJS U T.1.) (271eKmpoHHas
demoncmpayusi).

R N

2. Omnpenenenue cpeaHel CKOPOCTU CKOJIbKEHUS OpyCKa WM IapHKa I0
HAKJIOHHOM TIJIOCKOCTH.
3. Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4 o
371ech 1 gajnee IPUBOAUTCS PACIIUPEHHBIHN MepeveHb J1ab0paTopHBIX paboT U OTIBITOB, U3 KOTOPOTO YYUTEINb JeNaeT
BBIOOD 110 CBOEMY YCMOTPEHHUIO.



4. OnbIThI, TEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsKeHHs (nedopmaiun)
IOPY>KUHBI OT IPUIIOKEHHOU CUJIBIL.

S. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenue. Cnocobwl ymenvulenus u yseiuvenus oaenenus. [lasnenue easa.
3asucumocms Oasnenus 2aza om o6Owvéma, memnepamypwl. llepedaua oOasnemnus
MEEPOLIMU menamu, Hcuokocmamu u 2azamu. 3axon llackans. Ilnesmamuueckue
Mawunsl. 3aBUCUMOCTD JTaBIICHUS JKUIKOCTH OT riiyounsl. Coobwarowuecs cocyobi.
l'uopasnuueckue mexanuzmoi.

Atmochepa 3emmu u arMmocdepHoe AaBieHue. llpuuumsvt cyuecmeosamuisl
8030ywHot obonouku 3emau. Onvim Toppuuennu. Hzmepenue ammocgheproco
oasnenus. 3a8ucumocms ammocghepHo2o 0asieHus Om 8blCOMbl HAO YPOBHEM MODAL.
IIpubopwl 0ns uzmepenus ammocgpepno2o 0asietus.

eticmeue srcuoxocmu u 2aza Ha NocpyrHcEHHOe 8 HUX meso. BhITankuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnaearue.

Jemoncmpayuu
3aBUCUMOCTbD JABJIEHUS raza OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

I'mppaBnraeckunii mpecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CUJIBI OT 00bEMa MOTPYKEHHOW YaCTH
TeJa U TJIOTHOCTH JKUIKOCTH.

1. PaBeHCTBO BhITATKMBAIOIIEN CHIIBI BECY BBITECCHEHHOW JKUIKOCTH.

8. VYcnoBue miaBaHus TeJ: TUIABAHUE WM MOTPYKEHHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol

ook whE

1. HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMaA TOTPYKEHHOM
B )KMJIKOCTh YaCTH TEa.

2. OnpeneneHue BBITAIKUBAIOIICH CHJIBI, JEWCTBYIOUIEH Ha  TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOUIEN CHWJIBI, JEUCTBYIOLIEH Ha
TEJIO B )KUAKOCTH, OT MACChl TeNa.

4, OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JNEUCTBYIOIIEH Ha TEIO B KUIKOCTH, OT 00bEMa MOTPYKEHHOW B JKHAKOCTH YaCTH
TeJIa U OT INIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue  apeomerpa WM  KOHCTPYMpPOBAHUE  JIOJKHU
U onpeaesieHue €€ rpy30I01bEMHOCTH.

Paznen 5. PaGora u MOIIHOCTB. JHeprus
Mexanudeckast pabota. MOITHOCTb.
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[IpocTthie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpasuno
pasHogecusl pviuaza. Ilpumenenue npasuna pagnosecus pvluaea k 040ky. «3o10moe
npasuno» mexanuxu. KIIJI mpocTeix MexaHu3mMoB. IIpocThie MexaHU3MbI B OBITY H
TEXHHKE.

Mexanuueckas dHeprus. Kunemuueckas U NOMEHYUANbHASL  OHEPUSL.
lIpespawenue oonoz2o euoa mexanuueckou sHepeuu 6 Opyeou. 3aKOH COXpaHEHUS
SHEPTrUM B MEXAHUKE.

Hemoncmpayuu

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.

Jaéopamopnvie paéomwt u onvimot’

1. Omnpenenenre pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JBHKEHUU TeElla
10 TOPU3OHTAIBHOM MOBEPXHOCTH.

2. UccnenoBanue ycioBuii paBHOBECHSI pblyara.

3. N3mepenne KII/ HAKJIOHHOM TLUIOCKOCTHU (21eKkmponnan
demoncmpauusi).

4, N3ydeHne 3akoHa COXpPaHEHUS MEXAHUYECKOW SHEPTUU (2/1eKMpPOHHAA
demoncmpauusi).

8 KJIACC

Pa3zgea 6. TerioBble ABJICHUS

OcHoBHble  NONIOJCEHUSL  MOJEKYIAPHO-KUHEMUYEeCKOU meopuu  CmpoeHUs.
sewecmea. Macca u pazmepvr amomos u monexys. Onvimovl, noomeepicoaroujue
OCHOBHbLE NONOHCEHUSL MONEK)IAPHO-KUHEMUYECKOU MeopUl.

Mopaenun TBEPAOro, JKHAKOTO W Ta3000pa3HOrO0 COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. OdwvscHeHue ceolicme 2a3o8, Hcuokocmeu u
MBEPObIX Mmell HA OCHOBE NOJONCEHUU MONEKYIAPHO-KUHEMUYeCKou meopuu.
CmauuBaHue u kanuaiapHle aenenus. Tennogoe pacuiupenue u cocamue.

Temneparypa. Césa3b memnepamypvl cO CKOPOCHbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusi. Cnocobvl  uzmeHenus.  GHYMpEHHeU  SHepeUuu:
mennonepeoaia u cosepuietue pabomui. Buowi menionepeoadu:
Mmenjionpo8oOOHOCMb, KOHBEKYUS, U3TIyYEHUE.

KonuuectBo Temnotel. Yoenvnas mennoémkocms gewecmea. Tennooomen u
menJiogoe pasHosecue. Ypasnenue meniogozo baniauca.

IInasnenue u omsepoesanue KpUCMaiIU4eckux eewecms. Yoenonas menioma
naaenenus. Ilapoobpaszoseanue u xonodencayus. Hcenapenue (MC). Kunenwue.
Yoenvnasa mennoma napoobpazosanus. 3agucumocms memnepamypvl KUNEHUs om
ammocgeprozo oasnenus. Brasicnocmo 6030yxa.

DHeprust TOINIMBa. YoenvHas menioma c2opanus.

Ipunyunvr pabomer mennosvix osucameneu. KII[] mennogoco Osucamers.
Tennosvle osucamenu u 3awuma oxpyicaroweti cpeowvt (MC).

3axon coxpanenus u npespawerus dHepeuu 8 menniogvix npoyeccax (MC).

Hemoncmpayuu
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Ha6nronenue 6poyHOBCKOTO ABUKCHHUS.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HaGuroieHne TermIoBoro pacmpeHust TeJl.

V3meHeHre naBieHHS ra3a MpU W3MEHEHWH 00BhEMa M HarpeBaHUU WA
OXJTKICHUH.

Ok whE

6.  IIpaBuia u3mepeHus TeMIepaTyphl.

1. Buae! Terumonepenaun.

8. OxJtaykIeHue P COBEPIIICHUH PaOOTHI.

Q. Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

11. HabGmroaeHue KUTICHUS.

12. HabGnroaeHue MOCTOSHCTBA TEMITEpaTyphl MPH TIIaBICHUH.
13. Mogenu TeIIOBbIX ABUTATENIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITel IO OOHAPYKEHUIO JIEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS
(2/1eKmpOHHAA 0eMOHCIMPAYUUSL).

2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel MO HAOIIOIEHUIO TEIJIOBOTO PACIIUPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

4, OrnpeneneHue JaBIeHUs BO3lyXa B OaJIOHE HITTPUIIA.

5. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. IIposepxa cunomesvli JUHEUHOU 3A8UCUMOCIU OJUHLL CMONOUKA
HCUOKOCMU 8 MEPMOMeMPUYecKol mpyoKe om memnepamypbi.

7. HaGntogenue u3MeHEHHs] BHYTPEHHEW DSHEpruu Tejlna B pe3yJibTare
TEerIonepeaur U paboThl BHEITHUX CHUJI.

8. UccnenoBanue sBieHHs] TEMJI0OOOMEHA MPU CMENIMBAHUU XOJOTHOM U
ropsiyer BOJBL.

Q. OnpedeneHue Koauuecmea meniomsl, HOJYYEHHO20 B000U Npu

menjioooMeHe ¢ HazpemvbimM MemalIudeCKuM YUIUHOPOM.
10. HccnenoBanue mporiecca UCTIapEeHHUS.
11. OmpeneneHrie OTHOCUTEIIBHOM BIAXKHOCTH BO3/TyXa.
12.  Onpeoenerue yoenvbHot meniomovl NiaGLeHUs 1b0d.

Paznen 7. daekTpruyeckue 1 MATHUTHBIE SIBJICHUSI

Inekmpuszayusi men. JIBa poja SICKTPUUYECKUX 3apsaoB. BzaumoneicTBue
3apsOKCHHBIX TEJl.

Dnektpuyeckoe Tmone. [lpunyun cynepnosuyuu 31eKmpudeckux noiell (Ha
KauecmeeHHOM YPOBHe).

Hocumenu snexkmpuueckux 3apsaoos. DnemeHmapHviil d1eKmpudeckuil 3apso.
Cmpoenue  amoma. 1TIpOBOOHWUKM W  JTUPJCKTPUKUA. 3aKOH  COXpaHEHUS
AJICKTPUYECKOTO 3apsia.
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DNEeKTpUYEeCKUd TOK. Vcnosus cywecmeosanuss 31eKmpuyecko2o moxd.
Hcrounnkn MOCTOSIHHOTO TOKa. JIeWCTBHS AJIEKTPUUECKOro ToKa (TEmIOBOE,
XUMHUYECKOE, MATHUTHOE). DIeKMpUyecKuil MoK 6 HCUOKOCMAX U 2a3ax.

Pabota ¥ MOIIHOCTH D3JIEKTPUUECKOrO TOKa. 3akon [[coyns—/lenya.
Onexmpuueckue yenu u nompebumenu JNEKMPUYECKOU dHepeuu 6 Obimy.
Onektpuueckas uemnb. Cuia Toka. DIeKTpuueckoe HamnpsbkeHue. CONpOTUBIICHHE
IPOBOJHUKA. YOenbHoe conpomusieHue eewjecmsea. 3akoH OMa NSl ydacTKa IIETH.
[TocnenoBarenbHOE W MapajyIeIbHOE COCAMHEHUE MPOBOAHUKOB. Kopomkoe
3amviKanue.

[TocTtostHHBIE MarHuThL. B3anMoaelcTBrAE MTOCTOSIHHBIX MarHuToB. Maznummoe
none. Maenumuoe none 3emau u e2o 3HaueHue Oaa dHcuznu Ha 3emne. Onvim
IOpcmeda. Macnummnoe none snekmpuuecko2o moxa. llpumenenue 31eKmpomacHumo8
6 mexuuxe. [lelicmeue MAcHUMHO20 NOJA HA  NPOBOOHUK C  MOKOM.
Onexmpoodsueamens NOCMOAHHO20 MOKaA. Mcnonvsoganue snexmpoosuzcamenei 8
MEXHUYEeCKUX YCmpoucmeax u Ha mpancnopme.

Onvimor @apades. Asnenue snekmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Anexkmpozenepamop. Cnocobwi noJyYyeHust 9JIeKMPUYECKOU oHep2UlU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu
DJIeKTpU3aLus TEN.

JIBa poja 3JIEKTPUYECKUX 3aPsIIOB U B3AUMOJICUCTBUE 3aPSKEHHBIX TEl.
Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIeKTpoCcTaTUUEeCKast MHAYKIIHUS.

3aK0H COXpaHEHUS INEKTPUUECKUX 3aPsI0B.
[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

0. DaexTpu4ecKuil TOK B KUIAKOCTH.

1. Ta3oBbIil pa3ps.

2. VI3MepeHnue cCuibl TOKa aMIIEPMETPOM.

13. H3mepeHue >IEKTPUIECKOTO HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTUBICHUIA.

15. BsaumoneiicTBHEe MOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHue HEBO3MOXKHOCTH Pa3/ICJICHHs TOJIFOCOB MarHUTA.

17. MopaenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.  OmmiT OpcTena.

19. MaruauTHoe noJie TOKa. DIEKTPOMAarHur.

20.  JleiicTBHE MarHUTHOTO IOJIS1 HA TPOBOJHUK C TOKOM.

21. DnexTpoaBUTATENh MOCTOSHHOTO TOKA.

22. MHccnenoBanue SIBIEHUS IEKTPOMArHUTHOW HHIYKIIHH.

23.  Ombiter Gapages.

24. 3aBUCHMOCTb HAMNpaBIEHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHHUSI.

PR BPROOoNOORWNE
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25.  DueKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie padomul u onvimul

1. OneITel TIO HAOMIONCHUIO DJCKTPHU3AIMKM Tel WHAYKIUEH H TIpU
COTIPUKOCHOBEHUH.

2.  HccnemoBaHwe IEHCTBUS AIIEKTPUYECKOTO IOl HA TMPOBOJHUKUA U
TUDIIEKTPUKH.

3. COopka 1 mpoBepKa pabOThI MEKTPHUSCKOH IETH MOCTOSHHOTO TOKA.

4.  VI3MepeHue u peryJIMpOBaHUEC CHJIBI TOKA.

5.  HM3mepenue u peryaupoBaHUE HANPSKCHHUS.

6.  Uccneoosanue 3agucumocmu cuivl moxa, uoywe2o uepes pe3ucmop, om
CONPOMUBTIEHUSL PE3UCOPA U HANPSICEHUS HA Pe3Ucmope.

7. Onvimol, OeMoHCmpupylowue  3a8UCUMOCMb  JJIeKMPUUECKO20
Cconpomuenenus npooOHUKA OMm e20 OJUHblL, NIOWA0U NONEPeyHO20 CedeHus U
mMamepuana.

8.  Ilposepxa npasuna crodceHus HANPsAXCeHUll Npu Nocied08amenbHOM
COeOUHEHUU 08YX Pe3UCTNOPOB.

9.  Ilposepxa npasuna 01 cuibl MOKA NPpU NAPATIETLHOM COCOUHEHUU
Pe3UCMOPO8.

10. Ompenenenne paboThI IEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 pe3ucTop.

11. OmpeneneHre MOUTHOCTH DJIEKTPUUECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, HAYIIETO Ye€pe3 JIAMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13.  Onpeoenenue KII/[ nacpesamensi.

14. HccnenoBaHWe MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.

15. H3ydyeHue MarHMTHOTO TIOJII TIOCTOSSHHBIX MArHUTOB TpU HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. HccnenoBanue neWCTBHS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS
KaTyIIK{ ¢ TOKOM M MarHuTa OT CWJIbI TOKA U HaMpPaBJIEHUs TOKa B KaTYIIIKE.

18. M3yuenue AecTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19.  Koucmpyuposanue u uzyuenue pabomuol 31eKmMpoO8Uameis.

20. UMsmepenue KIIJ] anekTpoaBuraTeibHONW YCTAaHOBKH.

21. OmnpITl MO WCCJICAOBAHHUIO SBJICHUS JJICKTPOMATHUTHOW WHIYKIIHH:
UCCJICIOBAaHNE U3MEHEHUH 3HAUCHHUS U HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJIEHUSA

Mexannueckoe nBukeHue. MarepuanbHasg Touyka. (Cucrema  OTCYETA.
OTHOCHTENIBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE MpPAMOJIMHENHOE
nBUKeHue. Hepasnomepnoe npsamonunetinoe osudicenue. CpeqHsIss U MCHOBEHHAs
CKOpOCMb Mena npu HEPAGHOMEPHOM OBUICEHUU.
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Yckopenue. Pasnoyckopennoe npsamonunetinoe o0sudicenue. CBOOOTHOE
naneHue. Onvimol 1 anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvroe yckopeHue.

ITepBbiii 3ak0oH HbtoroHa. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
Ipunyun cynepnosuyuu cun.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbICeHUs, CUla
MpeHUs NOKos1, Opyaue Uuobl MpPeHUsL.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHEe CBOOOIHOTO
nanenus. [euoscenue nianem eoxpye Coanya (MC). Ilepsas kocmuueckas ckopocme.
Hegecomocmo u nepezpysxu.

PaBHOBecue maTepHallbHOW TOUKU. AOconiomuo meépooe meno. Pasnosecue
MeEPO02o mena ¢ 3aKpeniéHHou ocbio épaujeruss. MoMeHT cuitbl. Llenmp msscecmu.

Nmnynsc Ttena. Hzmenenue umnynvca. Mmnynvc cunvl. 3aKOH COXpaHEHHS
uMItyiasca. PeaktuBnoe asmxenue (MC).

Mexanudeckass pabora M MOIIHOCTh. PabGorta cun TskecTu, ympyeocmu,
mpenus. Ceazv sHepeuu u pabomsi. lloTeHIIMAIbHAS YHEPTUS TeJa, MOAHITOTO HaJ
MOBEPXHOCTHIO 3eMIIH. [lomenyuanvras snepeus cocamou npyscunst. Kunetnyeckas
sHeprusi. Teopema o Kumemuueckou sHepeuu. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIHUN.

Jemoncmpayuu

1. Habnrogenne MexXaHM4eCcKOTO JBUYKEHHUS Tella OTHOCHTEIbHO Pa3HbIX
TEJI OTCUETA.

2. CpaBHeHre myTeld M TPACKTOPUM ABWIKEHHSI OJHOTO M TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETA.

3. N3mepenne CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

4, HccnegoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

5. HaGnronenue nBuKeHUS Tela Mo OKPYKHOCTH.

6. HaGmtonienne MexaHWYECKUX SIBJICHHMH, MPOUCXOIAIIMX B CHCTEME

orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHH OTHOCHTEIIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl Telia U JEHCTBYIOIIEH Ha HETro
CHJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIT.

9.  N3meHeHue Beca Teja IPH YCKOPESHHOM JIBHKCHHH.

10. Ilepenaua umiynbca Npy B3aUMOJIECUCTBUU TEJl.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

12. CoxpaHeHue UMITYJIbCa IPU HEYIIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHue UMITyJIbCa IPHU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGnroaeHue peakTUBHOIO JIBHKEHUS.

15. CoxpaHeHre MEXaHUYECKOW PHEPTUH TIPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHWe MEXaHWYECKOW DHEPruu TMpU JABUKCHUU Tela TIO0J
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol
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1.  Koncmpyupoeanue mpaxkma 075 pazeoHa u OaIbHetuleco pagHOMEPHO20
OBUINCEHUS WLAPUKA UTIU TNETIeHCKU.

2. OmnpeneneHue cpeaHell CKOPOCTH CKOJIBKCHHUS OpycKa WM JIBHIKCHUS
IIapyKa 1Mo HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre yCKOPEHHs Tella MPH PaBHOYCKOPSCHHOM JIBIDKCHHH I10
HAKJIOHHOH INIOCKOCTH.

4, HccenenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JBYDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. Ilposepra eunomeswvi: eciu Npu pPasHOYCKOPEHHOM OBUMNCEHUU Oe3

HAYAanbHOU CKopocmu nymu OMHOCANMCA  KaxK pﬂd HEUEMHbIX Yucenr, mo
coomeemcecmeyrowue nPOMeENCYmMKU 6pEMEHU 00UHAKOBDL.

6. UccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHHS CKOJIBKEHHSI OT CHIIBI
HOPMAaJILHOTO JIABJICHUS.

7. Omnpenenenue kodhuIeHTa TPEHUS CKOJIBKEHUS.

8. Onpenenenne KECTKOCTU NPYKUHBI.

Q. Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJBI  YOPYTOCTH TP MOABEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MTOJABUKHOTO OJIOKOB.

11. H3yyeHue 3aKOHA COXPAHEHUS SHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI

KonebarenbHoe aBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUMU: MEepUO,
4acToTa, aMIUIATYya. Mamemamuueckui u npysxcunnviu maamuuxu. llpespawenue
9HepeUuU npu Ko1ebameibHOM O8UNHCEHUU.

3aryxatomue konedanus. BeiHyX)aeHHbIe KoaeOaHus. Pe3oHaHc.

Mexanudeckue BoiHBL. CBOWCTBA MEXaHUYECKUX BOJIH. [Ipodonvubie u
nonepeynvie 80aHbl. [[MUHa 60IHbL U CKOPOCMb €€ pacnpocmpanenus. Mexanuueckue
80./1HbL 8 MEEPOOM meie, ceticmuyeckue goanvl (MC).

3ByK. I pomxkocme 38yka u evicoma moua. Ompadicenue 38yka. Mugpazeyk u
VIbMPA3EYK.

Jemoncmpayuu

1. HaOmronenne xoneOaHUM Ten MOJ NEWCTBUEM CHIIBI TSKECTH U CHJIBI
YOPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.

4, PacnipocTpanenne Mpo10bHBIX U TIOTIEPEYHBIX BOJIH.

5. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimoul

1. OnpeneneHre 4YacTOThl M TEpHOJa KOJEOAHWN MaTeMaTH4eCKOTro
MasITHUKA.
2. Omnpenenenre 4acCTOTHl U TEpHOJa KOJeOaHW MPYKMHHOTO MasiTHUKA

(2/1eKmpoHHAA 0eMOHCmPayusl).
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3. HccnenoBanne 3aBUCHMOCTH TiEpHOJa KOJICOAHWN TIOJBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH — Tlepuojaa  KoyieOaHWN  MNPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a (2/1eKMpPOHHAA 0EMOHCMPAUUSL).

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnpITel, JEMOHCTPUPYIOIIHME 3aBUCHUMOCTh TEpHOJia  KoJieOaHU
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenne  yckopeHHS  CBOOOJHOTO  TAACHUS  (271eKMPOHHAsA
demoncmpauus).

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  MOJIE.  ODJNEKTPOMAarHuTHble  BOJHBL.  (Cgolicmea
anekmpomacHumuolx 68oaH. Illkana snekmpomacHumuwvlx 6oaH. HMcnonvzosanue
INEKMPOMACHUMHBIX BOJIH 0151 COMOBOLL CEA3U.

DnekTpoMarHuTHas mnpupoja cBeta. CKopocTh cBeTa. BoiaHOBBIE CBOMCTBa

CBETa.

Jemoncmpayuu

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jaéopamopnvie pabomot u onvimot’

1. N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SIBJIEHUS

JIyueBas Mmoaenb cBera. Microunuku cBera. [lpsamonunetinoe pacnpocmpanenue
ceema. 3ammenusi Coanya u Jlynvi. OTpaxkeHue cBeta. [lnockoe 3epkano. 3axkoH
OmMpadicenus ceema.

[IpenomiieHue cBeTa. 3aKOH MpeloMyIeHUsI cBeta. [lonHoe 6HympenHee
ompadxcenue ceema. Fcnonvzoganue NOAHO20 BHYMPEHHE2O0 OMPAdiCEHUs 8
ONMUUECKUX C8eMOBOOAX.

Jlunza. Xonm nyuedr B nmH3e. Onmuueckas cucmema ¢omoannapama,
muxpockona u meneckona (MC). I'naz kax onmuueckas cucmema. bauzopyxocmo u
O0AIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnexmp. Onvimvt Hotomona. Cnoowcenue
CNEeKMPAIbHbIX YBEMO8.

Hemoncmpauuu

1. [IpsiMmonuHeEtHOE pacIpOCTPAaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontudeckuii CBETOBO/I.

Xon iaydeit B coOuparoiiei JInH3e.

XoJ1 Ty4el B pacCEUBAIOIIECH JIMH3E.
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8. [Tomyuenune n300pakxeHnii ¢ TOMOIIBIO JIMH3.

Q. [Ipuniun aeiictBus oToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Mogens riasa.

11. PasnmoxeHue 6eoro cBeTa B CIIEKTP.

12. Tlonydenue 6en0ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie padomul u onvimul

1. HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHS CBETOBOTO JIyda OT yIJia
MaJICHUS.

2. N3yuenne xapakTepUCTUK U300paKEHUS TIPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanne 3aBUCHMOCTH YIJIa TIPEIOMJICHUS CBETOBOTO Jiyda OT
yTiia aJeHus Ha TPAHUIIE «BO3TYX—CTEKIIO.

4, [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenue  (QOKYCHOTO  pacCTOSIHUSL W ONTHYECKOW  CHIJIBI
cobuparomel JUH3bI (21eKMPOHHASA 0EMOHCMPAYUL).

6. OnpITel O Pa3lOKEHHIO 0€eJoro cBeTa B CICKTP (21eKmpoHHAA
demoncmpauusi).

7. OnbITHl MO BOCHPUATHIO LIBETA MPEAMETOB MPHU WX HAOIIOACHUU Yepe3

I[BETOBbIC (DUIIHTPHI.

Pa3gen 12. KBanTOBbBIE SIBJICHUSA

Onvimul Pezepgpopoa u mnaHeTapHas Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-uznyuenus. CTpOCHHE aTOMHOTO
anpa. Hyxknouwnasa moodenb amomuozo Adpa. Hzomonvl. Paouoaxmuembvie
npespawerus. 1lepuoo nonrypacnada amomHwix soep.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCCOBOIO 4YHUCEI.
Peaxyuu cunmesa u denenus sioep. Ucmounuku swepeuu Connya u 36630 (MC).

Snepnas sHepretuka. /Jleiicmeus paouoakmuHuIX U3IYUEHUU HA JHCUBbLE
opeanuzmel (MC).

Jemoncmpayuu
CrexTpbl U3ITy4EeHUS U MOTJIOIEHUS.

CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopo/a.

Habnronenue tpexoB B kaMmepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3ITYUEHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
JIaﬁopamopubze pabomuel u onvimout

R N

1.  Habnawooenue cniowHbix u TUHEUYAMbIX CHEKMPOB UTYUEeHUsL.

2.  HccrmenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIIBI 1O TOPMO3HOMY
myTH (110 dhoTorpadusiM) (21eKmpoOHHAA OeMOHCHPAUU).

3. N3mepenne pagnoakTUBHOTO (HOHA (271eKMPOHHAA 0eMOHCHPAUU).
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IToBTOPUTEIBLHO0-0000 1AM MOAYIb

[ToBTOpUTENBEHO-000011AI0IIMI MOAY/Ib IPEIHA3HAYEH JJI CUCTEMAaTU3aluu U
0000IIEHNsT MPEIMETHOIO COJEP)KAHUSA U OMNbITA JAEATEIbHOCTH, MPUOOPETEHHOIO
IPU U3YYEHHUHU BCErO Kypca (PU3HKH.

[Ipy M3y4eHUM NAHHOIO MOIYJIA PEaTU3yIOTCd M CHUCTEMATU3UPYIOTCS BHJIbI
JESTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCSA JOCTH)KEHHE NPEIMETHBIX U
METANpPEeAMETHBIX  IUIAHUPYEMBIX  pe3yapTaToB  oOyueHus,  (opMupyercs
€CTECTBEHHO-HAYyYHAs! TI'PAMOTHOCTb. OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBAHUS
SBIICHUW TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHHUSIMH OOBACHATH (pu3nueckue
ABJICHUSA, TIPUMEHAS MOJyYEHHBbIE 3HAHUA, pemarb 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBHO AESTETbHOCTHBIN XapaKTep JAHHOIO pasjesa pealln3yercs 3a
CYET TOT0, YTO yYAIIHMECS BBITOIHAIOT 3aJaHUs, B KOTOPBIX UM IIPEIaraeTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM paclo3HaBaTh M HAy4YHO OOBACHATH
(¢uznyeckue SBICHHS B OKpYXKaIOLIeH NPUpo/ie U IOBCETHEBHON XKU3HU;

" JICIIOJIB30BAaTh 0]l PyKOBOACTBOM II€1arora Hay4Hble METObI UCCIIEIOBAHN
(u3nyeckux SBICHUI, B TOM 4YHUCIE JJs MPOBEPKU TUNOTE3 U MOIyYEHUS
TEOPETUYECKUX BBIBOJOB;

" OOBACHATH C ONOPON Ha AUIAKTUYECKUH MaTepuall Mocjie OOCYXKIEHHUS C
[elaroroM Hay4yHbl€ OCHOBBI HamOOJIEe Ba)XHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HalmpuMep, NPAaKTHYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHHUS M COXPAHEHHUs BCEX HM3BECTHBIX BHUJOB
DHEPIUH.

Kaxnmas w3 TeM [OaHHOrO pasfena BKIIOYAET  OKCIIEPUMEHTAIBHOE
uccaenoBaHre O00O0OIAIOIIEr0 XapakTepa Ha YCMOTPEHHUE Meaarora M Mpu €ro
nmoMou. Pasmen 3aBepmiaercss NPOBENCHUEM JUArHOCTUYECKOW M OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIKOJIBI.

IJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA VYYEBHOI'O IIPEAMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarhl ocBoenus oOydaroniumucs ¢ THP ydyeOHoro mpenmera
«Dusuka» JOKHBI COBMaAaTh ¢ pesyiabratamu denepanbHol paboueit mporpaMmmsl
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

HaunGornee 3HaUuNMBIMU SBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATBI:

B pesynbTaTe nzydenus GpuU3MKA Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs y
obOyuarorierocsi ¢ THP OyayT cdopmupoBaHbl cleAyOmMne TMIHOCTHBIE PE3YIbTaThI
B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nuecKkoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSM POCCUMCKUX YUEHBIX-(PUZUKOB,;

2) rpa’kJJaHCKOT'0 U TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJI€HUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKEHUN
1)76371:97

OCO3HAHWE BAXHOCTH MOPAIBHO-ITHYECKUX TMPHUHIIAIIOB B JEATEIHLHOCTH
YYEHOTO;

3) 3CTETUYECKOTr0 BOCIIUTAHHS:

BOCIIPHUATHE JCTETUYCCKUX KA4YeCTB (PU3NUECKONW HAYKH: €€ TapMOHUYHOTO
MMOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) MIEHHOCTH HAyYHOTO MTO3HAHUS

OCO3HaHHWE IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTUS TEXHOJIOTHM, Ba)KHEWIEH COCTaBIsIONIEH
KYJIbTYPBI;

pa3BUTHE HAy4YHOM JHO0O3HATEIBLHOCTH, MHTEpEca K UCCIEeN0BATEIbCKON
NEeSITEBbHOCTH;

5) hbopmupoBaHUs KyJIbTYpPbI 3I0POBbSI U SMOIMOHATBLHOTO OJIArOMOTyYHsI:

OCO3HAaHUE IIEHHOCTH 0e30macHoro obOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUI OE30MMaCHOTO MOBEICHUS Ha TPAHCTIOPTE,
Ha JIOpOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAIITHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHKE CBOETO MpaBa Ha OIIHUOKY
¥ TaKOTO KE€ TIpaBa y IPyroro 4eJI0BeKa;

6) TPyA0BOTO BOCITUTAHMUS:

7) aKTUBHOE ydYacTHE B PEIICHWH NPAKTHYCCKUX 3amad (B paMKaxX CEMbH,
oOpa3oBaTrenpHON  OpraHW3allid,  HACEJICHHOTO0  IMYyHKTa, POJHOTO  Kpas)
TEXHOJIOTUYECKOW M COIMAIbHOM HAIMpPaBICHHOCTH, TPEOYIOMIMX B TOM YHCIE H
bu3nUecKuX 3HAaHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOI;

8) PKOJIOTHUYECKOT0 BOCIIUTAHUS:

OpUEHTAallMd Ha TMpPUMEHEHHUE (PU3MYECKUX 3HAHUM [JIS pPEIIeHUs 3aJad B
00JIaCTH OKpYXarolel cpenbl, TUIAHUPOBAHUS TTOCTYIKOB M OIEHKH MX BO3MOHBIX
MOCIIEACTBHM JJIsl OKPY KAIOIIEH CpeIbl;

OCO3HaHWE TJIO00ANTBHOTO XapakTepa JKOJOTHYECKUX MpoOIeM W MyTed ux
pEIICHMUS;

9) amanTaruy K U3MCHSIONMUMCS YCIIOBHSIM COIIMAIEHON M TIPUPOTHOM CPEJIbI:

MOTPEOHOCTh BO B3aWMOJICHCTBUU TIPU BBIMIOJHCHUU HWCCIACAOBAHUN U
IPOCKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JAPYTHX;

MOBBIIICHUE YPOBHS CBOEM  KOMIIETEHTHOCTH 4e€pe3  MPaKTHUYECKYIO
NeSITEHHOCTD;

NOTpeOHOCTh B (DOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOpMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;
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OCO3HaHMe Je(hUIUTOB COOCTBEHHBIX 3HAHMM W KOMIETEHTHOCTEH B 001acTH
bu3uKy;

TUTAHUPOBAHHUE CBOETO Pa3BUTHSI B MPUOOPETCHUN HOBBIX (PH3UYECKUX 3HAHUH;

CTpEMJICHHE aHAJM3UPOBATh W BBISABIIATH B3AUMOCBSI3U MPHUPOJBI, 00IIEeCTBa U
HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHUIA

OIICHKA CBOMX JEUCTBUH ¢ Yy4€TOM BIHMSHHS Ha OKPYKAIOIIYyI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHusepcanbHblMu y4eOHbIMU NOZHABAM EIbHBIMU OClICHEUAMU:

1) 6a30BBIC JIOTUYECKUE TCUCTBUS:

BBISIBIISITD U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCU(PUKAIIUU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B paccMaTpUBAEMBIX (aKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBIICHHSIM;

BBEISIBIIATh TPUYUHHO-CJICICTBECHHBIC CBS3M TPH  HM3YYCHHH (DU3UICCKUX
SBJICHM W TIPOIIECCOB, MPOBOJUTH BBIBOJBI C WCIOJIH30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (DHU3HMUECKUX
BEJIMYHH, P HEOOXOAUMOCTHU O] PYKOBOJICTBOM YUHUTEIS;

BBIOMpATh Croco0 pemieHus y4yeOHOW ¢u3uuecko 3amaund (CpaBHEHHUE
HECKOJIbKUX BapUAHTOB pEIICHUs, BBIOOp HauOojiee MOAXOANIEIO € Y4ETOM
CaMOCTOSITENIbHO BBIIENIEHHBIX KPUTEPUEB) MO/ PYKOBOJACTBOM YUUTEIIS.

2) 6a30BbI€ UCCIIENIOBATEIBCKHUE ICHCTBHS:

MCITIOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH IO IIIAHY OIBIT, HECIOXKHBIM (U3HUECKHH IKCIIEPUMEHT,
HeOOJIbIIOE HCClIeJOBaHUE (DU3MUECKOTO SIBICHMS, NpPU HEOOXOAMMOCTH MO
PYKOBOJICTBOM YUHUTEIIS;

dbopmynupoBaTh O0OOIIEHUST W BBIBOABI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJI0JICHM S, OTIBITA, UCCIICIOBAHUSI C OTIOPOM Ha TJIaH/aTOPUTM.

3) paboTa ¢ uHdopmanue:

MPUMEHATh PA3IMYHbIE METObI, MHCTPYMEHTHI W 3alpPOChl TPU TIOWCKE H
otOope mHMOpPMAIIMU UM JTaHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (u3nuecKon
3a/1auu, IPU HEOOXOAMMOCTH IO PyKOBOJACTBOM YUUTEIS,

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh MH(HOPMAIINIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHHS;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHDOpMAIMM W WUIIOCTPUPOBATH pEIlaeMble 3aJaud HECIO0XHBIMH CXEMaMH,
JUarpaMMaM#, HHOU TpaduKoi U UX KOMOMHAITUSAMU, TTOJT PYKOBOJICTBOM YUHTEIIS.

Osgnaodenue YHUGepcanbHbIMuU YueoHvimu KOMMYHUKAMUGHBIMU
oelicmeuamu:

1) oOuieHue:

B X0JI€ 00CYXXJIeHUsI yueOHOro MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PadOT
¥ TIPOCKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI M BBICKA3bIBAThH
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ujeu, HaleleHHble Ha pEIIEHHE 3aJaud U MOAJep)KaHue OiarokenareabHOCTH
OOIIIEHHUS;

COIOCTAaBIISATh CBOU CYXKJICHUS C CYXACHUSMHU JPYrMX YYaCTHUKOB JUaiora,
oOHapy>KUBaTh pPa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTaBISATh PE3YJIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(aKCTIepUMEHTA, UCCIICIOBAHUS, IPOEKTA).

2) coBMECTHasl IeSITENbHOCTh (COTPYHUYECTBO):

MOHMMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYaTbHOU
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

IPUHUMATh LEIH COBMECTHOU JIE€ATEIbHOCTH, OPTaHU30BBIBATh IEHCTBUS 1O €€
TOCTHKEHUIO: PaCIpeiesATh PO, 0OCYKIATh MPOLIECCHl U PE3YIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKHUX YEJIOBEK;

BBITIOJIHATh CBOIO YacTh pabOThI, JIOCTHTas KaueCTBEHHOrO pe3yjbTaTa Io
CBOEMY HAIpPABICHUIO U KOOPJAUHUPYS CBOM JIEUCTBUSI C JPYTUMHU UICHAMHU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

Osnadenue yHueepcanbHblMu y4ueOHbIMU PECYIAMUCHBIMU OClICHBUAMUL:

1) camoopranu3zanus:

BBISIBIIATH TPOOJIEMBI B KU3HCHHBIX W YUCOHBIX CHUTYAIUSAX, TPEOYIONTUX IS
pereHus GU3NIEeCKIX 3HAHUH;

OpPUEHTHUPOBATBCS B PA3JIMYHBIX  TMOAXOJAX  MPUHATHA  PEIICHUM
(MHAMBUAYATBLHOE, PUHATHE PEIICHHS B TPYMIIC, MPUHATHAE PEIICHUN TPYIIITON );

COCTABJISITh AITOPUTM peLIeHUsT PU3NUYECKOMN 3a/1a4d UITU TIJIaHA UCCIIEI0BAHMS
C Y4€TOM HMEIOIIMXCSA PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEM, M0JI pyKOBOACTBOM
YUUTETIS.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY CHUTyalluM W TMpejyiaraTh IUlaH €€ W3MEHEHUs, TMpu
HEOOXOMMOCTH O] PyKOBOJICTBOM YUUTEIIS;

OOBSCHATh  TPUYMUHBI  JOCTIKEHHSI  (HEJAOCTHMXKEHHUS)  pe3yibTaToB
NeSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM.

3) SMOIMOHAIbHBIN MHTEIIIEKT:

CTaBUTH CeOsl Ha MECTO APYroro 4eioBeKa B XOJI€ CIOpa WM JUCKYCCHUU Ha
HAyYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

4) npuHaTue ceds U APYTUX:

NPU3HABAaTh CBOE MPABO HA OLIMOKY MpHU pelieHUuH (PU3MYEecKUX 3a1ad Wiu B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIBTATBI

TpeOoBaHus K MpeIMeTHBIM pe3yJbTAaTaM OCBOCHHUS Y4eOHOI0 ImpeaMeTa
«Pu3uka», pacnpeaeJeHHbIC 110 roAaM 00y4YeHUs
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Pesynbratel mo rogam (GOpMyIHUPYIOTCS MO MPHUHLMIY A00AaBIEHUS HOBBIX
pe3ysibTaTOB OT ToAa K Troay (pe3ynbTaTbl OYEPEeIHOro roja IO YMOJIYaHHUIO
BKJIIOYAIOT PE3YJIbTAThl IPEAbIYIIUX JIET).

7 KIIACC
[IpenMeTHBle pe3ynbTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI ~ OTPaXKaTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHUM:

— OpPUECHTUPOBATHCA B TOHATUSAX M OMNEpPUPOBaTh MMM Ha 0a30BOM YypOBHE:
dbu3uYecKre U XUMUYECKHE SIBJICHUS; HAOIIOJCHUE, AKCIECPUMEHT, MOJEb,
TUNO0TE3a; CIWHMIBI (PU3MYECKUX BEIUYHH; aTOM, MOJIEKyJa, arperaTHbIC
COCTOSIHMS BemecTBa (TBEpHOE, MKUIKOE, Ta3000pa3HOE); MEXaHHYECKOe
NBI)KEHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEHHOE), TPacKTOpus,
paBHOAeicTBytomass  cui,  gedopmanus  (yopyras, — IJIaCTHYECKas),
HEBECOMOCTh, COOONIAIONIMECS] COCYAbl, C ONOPOM Ha JAUAAKTUYECKUU

MaTepHa
— pa3nmuuath ABiICHHS (IU(Py3us; TEIIIOBOE ABMKEHUE YacTHIl BEIIECTBA;
pPaBHOMEpPHOE  JBW)KCHHME,  HEPaBHOMEPHOE  JIBWJKCHHE;  HWHEPLMSI,

B3aMMOJICUCTBUE TEN, pagHoGecue mMeEEPObIX mell C 3AKPenjiéHHOU OCbio
epawjeHus; Tiepenada JaBleHUs TBEPABIMU TEJIaMH, KUAKOCTSIMU U Ta3aMu;
aTMocepHOE JlaBlieHWE; IUIaBaHWE TeJI; TMPEBPAICHUS MEXaHUYECKOU
DHEPTHUH) TI0 OMMMCAHWIO WX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX AaHHOE (DU3UYECKOE SIBJICHHUE, MOCIE MPEABAPUTEIBHOTO
00CYXJIEHUs C TIe1arorom;

— pacIio3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUHA B OKPYKAIOIIEM
MHUpE, B TOM 4YHclie (U3NUECKUE SBJICHUS B TIPHUPOC: MPUMEPHI JABMKCHHS C
Pa3IMYHBIMU CKOPOCTSIMH B KMBOM WM HEKUBOW IPUPOAE; NEUCTBUE CHUIIBI
TPEHUSI B MPUPOJIC U TEXHUKE; BIUSAHHE aTMOCHEPHOTO JTABJICHUS HA >KHUBOU
OpraHu3M; IUIaBaHWE PbIO; pbIYard B TEJE YeJIOBEKa; MPU STOM MEPEBOJUTH
NPAKTUYECKYyl0  3aJady B y4eOHyI,  BBIJEISATh  CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKH (PU3UYECKUX SBJICHUH C TTIOMOIIBIO T1€/1arora;

— OIKACHIBaTh HW3YYCHHBIC CBOWCTBA TeM W (PU3NYECKHUE SIBJICHUS, HCIIONB3YS
¢duszndeckue BeMWYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CHIIa
TpPEeHUS, JNaBlieHue (TBEPAOTO Tena, KUIAKOCTH, ra3a), BHITAIKHBAIOMIAS CHJIa,
MEXaHH4YeCcKas padoTa, MOIITHOCTD, IJICUO CHIIBI, MOMEHT CHJIbI, KOA(PDHUIITHEHT
MOJIE3HOTO JICUCTBUSI MEXAaHU3MOB, KWHETHUECKAsh M TIOTCHIIMAIbHAS SHEPTHS)
C OMOpo Ha CXeMy, NpPH OINMUCAHWU PACKPBIBaTh (U3HUECKUN CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX 0003HAYCHHS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
Haxooums opmysl, cesazvieaouue OAHHYI0 QUIUYECKYIO BEIUYUUHY C OpYeUMU
GeUYUHAMY, CMPOUMb 2pauKU  U3VHEHHBIX 3A8UCUMOCTEl QU3UYEeCKUX
8e/iuyUH C OTIOPON HA JUAAKTUYECKUN MaTepua;

— XapaKTepU30BaTh CBOMCTBA T, GPU3MUSCKHE SBJICHUS U MPOIICCCHI, UCIIONB3YS
npaBUJia CI0XKEHUsI CUJI (BIOJIb OJHOM IpsiMoit), 3akonu I yka, 3axon Ilackans,
3aK0H Apxumeda, npasuio pasHosecus pviuaza (0J10Ka), «3010moe Npaguio»
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MexaHuxku, 3aKOH COXPAaHEHMS MEXAaHMYECKOM DSHEPruu; INpU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W 3anNUCbIBAMb €20 Mamemamuieckoe
8bIpadiCeHUe NOO PYKOBOOCMBOM Nedazozd ¢ 00cydcoeHuem niana pabomol,
OOBACHATh (PU3UYECKHUE SIBJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: MPU MTOMOIIHN
nejarora BHISBISATh MPUYMHHO-CIIEICTBEHHBIC CBA3H, CTPOUTH OOBSCHEHUE U3
1—2 noruyeckux 1MaroB ¢ onmopoi Ha 1—?2 U3y4YEHHBIX CBOMCTBA (PUIUUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PACUETHBIE 3aJa4d B 1JAEHCTBUE C ONMOPOM HA aJIrOpPHUTM,
IPEIBAPUTEIBLHO Pa300paHHBII COBMECTHO C MEJAroroM, UCHOJb3Ys 3aKOHbI U
(opMyJibl, CBA3BIBaIOIINE (PU3UUECKHUE BETUUYUHBI: HA OCHOBE aHAJIN3a YCIOBHS
3aJlauM 3alMChIBaTh KPAaTKOE YCIIOBUE, MOACTABIATh (PU3MUECKUE BEITUUYHHBI B
GopMysnBl UM OPOBOAUTH PACUETHl, HAXOAWUThb CIPABOYHBIC JIAHHBIE,
HEOOXOAUMBIE JUIsSl pEIIeHUs 33/ay, OLIEHUBATh PEATMCTUYHOCTh MOJIyUYEHHOU
(u3nYeCKOi BETNUYHNHBI;

pacno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH (PU3UUECKUX
METO/IOB IOCJE MPEABAPUTEIBHOIO OOCYXKIEHUS C MEeNaroroM; MpHu IMOMOIIH
[I€J1arora B ONKMCAaHUU MCCIEN0BAaHUS BBIICIATH IPOBEPSEMOE IPEATIONIOKEHNE
(rumoTe3y), ¢ ONOpPOM Ha JUIAKTUYECKHM MaTepuall pas3inyaTbh U
MHTEPIPETUPOBATh MOJIYYEHHBIN pe3ylibTaT, HaXOAUTh MOCEe OOCYXKIACHUS C
[Ie1aroroM OMIMOKU B XO/I€ OIBITA, JAEJIaTh BBIBOJBI IO €T0 Pe3yJbTaTaMm;

YMETb HaxOJUTh C HCIOJIb30BAaHHEM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI 110 HAOMIOAECHNIO (U3UYECKUX SBJICHUIN WM (PU3UUYECKUX CBOMCTB TEN:
(GopMynMpOBaTH MPOBEPSIEMbIE  MPEANONOXKEHHS, COOMPATh YCTAHOBKY
U3 MPEJIOKEHHOTO 000PYJIOBaHUSA C ONOPOM Ha CXEMy, 3alUChIBaTh XOJ
onbITa U GOPMYIUPOBATH BHIBOJIbI O] PYKOBOJCTBOM MEAArora;

BBINIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUA, BPEMEHHU, MacChl Tena, 00béMma,
CWJIBI U TEMIEPATypPhl C UCIOJIB30BAaHUEM AHAIOTOBBIX M IIU(PPOBBIX MPUOOPOB
C OIOPOM Ha aJrOpUTM; 3aIIMCHIBATH MMOKa3aHUs IPUOOPOB ¢ yUETOM 3aJaHHON
a0COIOTHOM MOTPEITHOCTH U3MEPEHU;

IIPOBOJUTH COBMECTHO C II€JAroroM MCCIEN0BaHUE 3aBUCUMOCTU OJHOU
(u3MUeCcKO BEIMYMHBI OT JAPYTOM C UCMOJb30BAHUEM MPAMbBIX W3MEpPEHUN
(3aBHCHUMOCTH TIyTH PaBHOMEPHO JABMXKYILIErocs Telda OT BPEMEHH JBUKEHUS
TENA; CUIbl MPEHUsl CKOAbJCEHUs Om eeca mend, Kavecmea o00padomku
nosepxHocmeti men U HE3ABUCUMOCMU CUNbI MPeHUs om NIowaou
CONPUKOCHOBEHUSI e, CUlbl YNPYeoCmu Om  YOJIUHEHUS  NPYICUHDL,
BLIMANKUBAIOWE CUTLL OM  00bEMA NOSPYICEHHOU Yacmu mena u om
NIOMHOCMU  JHCUOKOCMU, €€ He3a6UCUMOCU Om NIAOMHOCMU mead, Om
2nyOUHbL, HA KOMOPYIO NOSPYAHCEHO MeNO;, YCI08UU NAA6AHUS e, VCI08UU
paenogecusi pvluaea u 010K08); TOJ PYKOBOJCTBOM I€Aarora y4acTBOBaTh B
IUIAHUPOBAHUM Y4e€OHOTO HCCIe0OBaHMs, COOMpaTh YCTAHOBKY M BBINOJIHSTH
U3MEpEHUs, CcleAys NpeJIoKECHHOMY IUIaHy, (UKCHUPOBaTh pE3yJbTaThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKHX BEJIWYMH B BHUJIEC MPEAJIOKEHHBIX
TaOIUI ¥ TPaPUKOB, EIaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIeI0BaHUS;
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MPOBOAWTh KOCBEHHBIE M3MEpeHHs] (U3HUECKUX BEIMYHH (TUIOTHOCTH
BEIIECTBA KUJAKOCTH U TBEPAOrO TEJa; CHJIa TPEHUS CKOJIbKEHUS; JTaBJICHUE
BO3/lyXa; BBITAJKUBAIOIIAs CUIA, ACHCTBYIOIIAs Ha MOrPYXKEHHOE B JKUJKOCTb
T€N0; KOI(PPUIMEHT TMOJIE3HOTO NEUCTBUS NPOCTHIX MEXAaHU3MOB), CIEAys
OPENJIOKEHHOW ~ MHCTPYKLMH;  TPU  BBIMOJHEHUHM  M3MEPEHUH  TOJ
PYKOBOACTBOM IeJarora cooupaTrb OSKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBIYHCTISTh 3HAUCHUE UCKOMOW BEJTMUMHBI,

coOMIoaTh MpaBWiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM TOCIE MPEABAPUTEITHHOTO OOCYKIEHUS C IEarOroM;
COMOCTAaBIIATh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMNCTB:
BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY/Abl, OApOMETp, pblYar,
MOJIBIDKHBIA M HEMOJABW)XHBIA OJIOK, HAKJIOHHAs IUJIOCKOCTh C OINOPOW Ha
IUIaKTUYECKUN MaTepua,

XapaKTepU30BaTh MPUHIIUIBI TEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB TOCTE MPEABAPUTEIHLHOTO OOCYXKACHHS C TIEAaroroM C OMOpoi Ha
uX onucaHus (B TOM 4YHCIE: TMOAIIUIMHUKH, YCTPOHCTBO BOJOIPOBOA,
THIPaBIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOH HAcOC,
apeoMeTp), HCHOJb3ysl 3HAHUSA O CBOMCTBAX (DU3MUECKUX SBICHUN H
HEoO0XoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI / HAXOAUTh MH(POPMALIMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHuss 0€30MacHOCTH NpH OOpaIIeHUH ¢ NpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBaAMH, COXPAHEHUS 3/I0OPOBBS M COOIIOECHUS HOPM SKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYIIECTBIISITH C MMOMOIIBIO Tiearora 0TOOp UCTOYHUKOB MH(POPMAIINH B CETH
WHTEepHET B COOTBETCTBUM C 3aJaHHBIM IMOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MYTEM CPAaBHEHHUS PA3JIMYHBIX WCTOUYHUKOB BBIJICISTH
MHPOpMAIMIO, KOTOpast SBISETCS MPOTUBOPEUYMBOM WM MOMKET OBITh
HEJI0OCTOBEPHOM;

UCIOJb30BaTh IPU BBIMIOJHEHUU YUYEOHBIX 33JaHUN HayYHO-TIOMYJIPHYIO
IuTepaTypy (U3HUECKOTO COACpKaHHs, CIPABOYHBIE MaTepuaibl, PECYPCHI
cetu  MuTepHer; Bnaaerb nOpuéMaMu  KOHCIEKTHPOBAHHS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/aBaTh MOJ PYKOBOJACTBOM Tiemarora ¢ OOCYXIEHHEM IUlaHa padOThI
KpaTKWe NMUCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopmauu (HU3NIECKOTO COJAEpNKAHUS, B TOM YHCIE ITyOJMYHO JeNaTh
KpaTKue COOOIICHHUS O pe3yibTaTax IMPOEKTOB WM Y4EOHBIX HCCIIEIOBaHMUIL;
IIPA 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYECHHBIN IMOHITUHWHBIN ammapar Kypca
(U3MKH, CONMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIlUEH;

NpU BBHIMOJHCHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUU IO PYKOBOACTBOM
mejarora paclpeleNaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/ladaMH, CIICUTh 32 BBHITIOJHEHHEM IUTaHA [EHCTBUM,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B JEATEIBHOCTH TPYIIIHL,
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BBICTpAUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUWUTHIBasE MHEHUE
OKPYXKAIOIKX.

8 KUIACC
[IpenmeTHbie  pe3ynbTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTPa)KaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHUM:

— OpPHUEHTUPOBATHCA B MOHATHUAX U ONEPUPOBATh UMU HAa 0a30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBHJKEHHE aTOMOB M MOJIEKYJ, arperaTHble
COCTOSIHMSI BEILIECTBA, KPUCTAJUIMUECKUE M aMOp(HBIC Tella, HACHIIICHHbBIN U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3/AyXa; TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOW JIBUTATENb; DJJIEMEHTApHBIM JJIEKTPUUYECKUM  3apsij,
ANEKTPUYECKOE  I0J€, TPOBOJAHMKMA W  JAWDJIEKTPUKH,  ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

— pa3nuyaTh SBJIEHUS IMOCIE MPEABAPUTEILHOIO OOCYXIEHHS C IeJarorom
(TemyoBoe paclIMpeHHe/cKaThe, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMa4yMBaHUE, KaWUIAPHBIE SBJICHUS, MCIIAPEHUE, KOHJECHCALMs, IUIaBJICHUE,
KpUCTaIA3aLUsA (oTBepneBaHue), KHIICHHE, Terionepesaya
(TermIonpoBOJHOCTh,  KOHBEKLHUS,  M3Iy4YEHHE);  JJeKTpu3auus  Ted,
B3aMMOJICHCTBHE 3apsAOB, JEHUCTBHUS JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHuUTOB, JEWCTBUE MAarHUTHOTIO  IIOJIA
Ha IIPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAs WHIAYKLHUSA) MO ONUCAHHUIO MX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(u3HUecKoe SBIICHUE;

— pacro3HaBaTh C MOMOUIBIO TEAArora MNpOSBICHUE H3YYEHHBIX (DU3NUYECKUX
SBJICHUHN B OKPY’aloIIleM MHUpE, B TOM YuCie PU3NUECKUE SBJICHUS B IPUPOJIE:
NOBEPXHOCTHOE HATSLDKEHHUE U KAIWJUISIPHBIE SIBJICHHS B IPUPOJE, KPUCTAIUIBI B
npupone, wuznydenue CoiHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE OpH3BbI,
oOpa3oBaHHE pOCHI, TyMaHa, HHes, CHera; »JJEKTPUYECKUE SBJICHUS B
atMocepe, IIEKTPUYECTBO KUBBIX OPraHW3MOB; MAarHUTHOE IoJie 3eMJIH,
apelid moocoB, PO MArHUTHOTO TOJS JUIS JKU3HU Ha 3emile, MOJSIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 33/1auy B Y4€OHYIO, BBIIEIATh
CYILLIECTBEHHbIE CBOMCTBA/MIPU3HAKU (PU3UUECKUX SIBJICHUIA;

— ONHUCHIBATH TOJI PYKOBOJCTBOM IIe/larora ¢ OOCYXJEHUEM IUIaHa padoThI
U3YYEHHBIE CBOWCTBA Tell U (PU3MYECKUE SBJICHMS, HCHONB3Ys (pu3nyeckue
BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSS DJHEPrUs, KOJIMYECTBO TEIUIOTHI,
yAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUJIABICHUS, yAEJbHAs
TEIUIOTa mHapooOpa3oBaHMsl, YyAelbHas TEIJIOTa CrOpaHUs  TOILUIMBA,
KO3 (UIMEHT TMOJEe3HOTr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/1yXa, DJJIEKTPUYECKHH 3apsij, CHJla TOKA, 3JIEKTPHUUYECKOE
HaIpSDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE COIPOTHUBIICHHUE
BEIIECTBa, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA); MpPHU ONHUCAHUU
OpaBWIbHO TPAaKTOBaTh C TMOMOINIbIO Teaarora (U3MYECKUd  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, OOO3HAYEHUS U €IUHULBI (PU3NYECKUX BEIUYHUH,
HaXOJIuTh (OpPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYHUHY C
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IPYTUMHU  BEIMYMHAMH, CTPOUTh TpaduKH U3YyYEHHBIX 3aBUCHUMOCTEH
(bu3HUEeCKUX BEJINYUH;

OMpeNeNsaTh TMOCNe MPEABAPUTEILHOIO OOCYXKJEHUS C IeIaroroM CBOMCTBa
Ted, (U3HYECKHUE SIBIICHUS M TPOLIECCHI, UCIOJIb3Ys] OCHOBHBIE MOJOKECHHUS
MOJIEKYJISIPHO-KUHETHYECKON  TEOPUU  CTPOCHHUS  BEUIECTBA,  IPUHIMUII
CYIIEpIIO3UIIMH T0JIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS 3apsja,
3akoH Oma Uil yyacTka Lenu, 3axoH [coyns—J/lenya, 3aKOH COXpaHEHHS
SHEPruM; TPU 3TOM HAXOAUTH CJIOBECHYIO (DOPMYIHPOBKY 3aKOHAa U €ro
MaTeMaTHYeCKOe BBIPAKEHHE C OMOpOM Ha MHUQPpPOBbIE 00pa3oBaTEIbHBIC
pecypcesl;

COOTHOCHTb IOJ, KOHTPOJIEM Ie/larora (pu3n4ecKue MpoLecchl U CBOMCTBA Te,
B TOM UHCI€ KM B KOHTEKCTE CHUTYyalluidl MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, Ipyu MOMOIIHM E€1arora BbISBISATh IPUUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKHX I1aroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;
pelmaTh THIOBBIE PACYETHBIE 3a1a4i B 1—2 NEHCTBUS C OMOPOM HA aTOPUTM,
MIPEABAPUTEILHO PAa300paHHBI COBMECTHO C NIEAArOroM, UCMOJb3Ys 3aKOHbI U
(opmMybl, CBS3bIBarOLIME (DU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3a/la4yd 3alUChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTATOK JAHHBIX MJIA
pelIeHusT 3a/aud, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE s €€
pelIeHus, TPOBOJUTH PACYETHI W CPAaBHUBATH IIOJYYEHHOE 3HAYCHHE
(bu3HUeCcKoii BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

UMETh MPEJICTaBIIEHNE O MpoOIeMax, KOTOPbIE MOXKHO PEIIUTh TP MOMOIIU
(U3MUECKMX METOJO0B MOCIE NPEIBAPUTEIBLHOTO OOCYKIEHHUS C IEIarorom;
UCIIONb3YSI OMMCaHUe HCCJIEI0BAHMS, BBIJICIIATD MIPOBEPSIEMOE
MPEANOJOKEHNEe,  OLEHUBATh  MPABWIBHOCTh  MOpSJAKAa  IPOBEICHUS
MCCJIEI0BAHMSI, 1€TaTh BBIBOIBI;

yMETh HaXOJUTh C MCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIbHBIX PECYpPCOB
OTIBITHI 0 HAOMIOACHHUIO (DU3UYECKUX SIBJICHUN WM (DU3UIECKUX CBOMCTB Tell
(KanmuJUIsIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro 00béMma,
TEeMIIepaTyphl; CKOPOCTH TIPOLIeCcCa OCThIBAHUS/HATPEBAHUS TIPU U3ITYUYEHUH OT
[[BE€Ta M3JIy4arOIlel/OTIOMAONIe MTOBEPXHOCTH; CKOPOCTh MUCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI KUJKOCTH U TUIOLIAIU €€ MOBEPXHOCTH; JJIEKTPU3ALUS TN U
B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aps0B; B3aUMOJCHCTBUE MOCTOSHHBIX
MarHuTOB, BHU3yaju3alldsg MAarHUTHBIX TOJIEW TMOCTOSHHBIX MAarHUTOB;
NEUCTBHMA  MArHUTHOTO  TMOJISI HAa  TIPOBOJHUK  C TOKOM,  CBOWCTBa
AJIEKTPOMArHUTA,  CBOMCTBA  JJIGKTPOABUTATEN  MOCTOSHHOTO  TOKA):
(GopMyIHpOBaTh MPOBEPSEMBIE MPEANOIOKEHUS, COOMpATh YCTAHOBKY W3
NPENJI0KEHHOTO 000pY0BaHUs C OMIOPOM HAa CXEMY; OMUCHIBATH XOJ| OIbITA U
(opMyIMpPOBATH BHIBOJBI MO PYKOBOACTBOM M€1arora;

MMETh TMPEJCTABICHUS O M3MEPEHUM TEeMIEpaTypbl, OTHOCUTEIbHOU
BJIQYXKHOCTHU BO3/lyXa, CHJIbl TOKA, HAMIPSKEHUS C UCII0JIb30BAHHEM aHAJIOTOBBIX
MpuOOpPOB W JaTYMKOB (U3MUECKUX BEIMYMH, MPH TOMOIIM Teaarora
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CpPaBHUBATH PE3yNbTaThl H3MEPEHHH C YYETOM 3aJaHHONW aOCOJIOTHOU
HOTPELIHOCTH;

IPOBOJUTH COBMECTHO C TMEJAaroroM MHCCIEA0BaHUE 3aBUCHUMOCTH OJIHOM
(u3nyecKkoil BENWYMHBI OT JIPYrOW C MCHOJIb30BAHUEM IIPSIMBIX H3MEPEHUN
(3aBUCUMOCTb  CONPOTUBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IJIOLIAAH
MOTIEPEYHOT0 CEUYCHHUSI U YJECIBbHOTO COMPOTUBIICHUS BEIIECTBA IPOBOIHUKA,
CHJIBI TOKa, MIYIIETO 4Yepe3 MPOBOJHMK, OT HAIpPsDKEHHS Ha TMPOBOJIHUKE;
UCCJIEIOBAHUE  TOCJIEAOBATENIbHOTO M MApaJUIEIbHOTO  COEIMHEHMI
MPOBOJAHMKOB): TUIAHUPOBAaTh HCCIEJOBaHHWE, COOMpATh YCTAHOBKY H
BBITIOJHATH U3MEPEHHUSI TIOJT PYKOBOACTBOM I€arora, ciaeays npeaioKeHHOMY
1aHy, (PUKCHUPOBATh PE3yJbTaThl OTYYEHHOW 3aBUCUMOCTH B BUAE TaOIHI] U
rpaduKoB, JenaTh BBIBOJBI IO pe3ysbTaTaM UCCIIEI0BAaHUS MOce 00CyKIECHUS
C MEIaroroM;

COOTHOCUTh KOCBEHHBIE HU3MEpPEHUS (PU3NYECKUX BeIWYMH (yIeiabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHUE MPOBOJAHHKA, pabOTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKa): C TMOMOIIBI0 TMeJarora IUIaHUPOBAaTh HW3MEpEHHUS,
coOupaTh  OKCIEPUMEHTAIBHYIO  yCTAHOBKY, CIEAysd  MPEAIOKEHHOU
WHCTPYKIINH, U BBIYUCIISATH 3HAYCHUE BETUYNHBI,

coOI01aTh MpaBujla TEXHUKU O€30MacHOCTH MpU paboTe C J1abopaTOpHBIM
000py1I0BaHUEM MOCIE NMPEABAPUTEIBHOTO O0CYKIEHUS C MEJarorom;
COTOCTABJIATh C IMOMOLIBIO MeJarora MHPUHLMIBI JCHCTBUS H3YYEHHBIX
npuOOpPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOM HA UX ONMUCAHUS (B TOM UYHUCIIE:
CHUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, aMIEpPMETp,
BOJIbTMETP, CUETYMK DIIEKTPUYECKOW DSHEPTUH, DIIEKTPOOCBETUTEIBHBIC
NpUOOPBI, HArpeBaTeNIbHbIE AIEKTPONPUOOPHl (IIPUMEPHI), DIECKTPUUECKHE
MPEeIOXPAHUTENH; DIEKTPOMArHUT, AJIEKTPOJBHUTaTENb IMOCTOSHHOTO TOKa),
MCIIONIB3YSl METOJIWYECKHNE MaTepHuaibl O CBOMCTBaX (PU3UYECKUX SIBICHUN WU
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MOCJIE MPEIBAPUTEIBLHOTO OOCYXXKJIEHHS C IMENaroroM MpoCThbIe
TEXHUYECKUE YCTPOIICTBA U HW3MEpUTENIbHbIE NpUOOpPHI IO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETpP, JABUTaTeldb BHYTPEHHEIO CrOpaHus, O3JIEKTPOCKOI, peocTar);
COCTaBIISITh CXEMBbl JJIEKTPUYECKUX LeNneil ¢ TMociHeA0BaTelIbHbIM U
napajuleJIbHbIM COEIMHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMAIMIO O MPUMEpPAX MPaKTUIECKOTO
UCTIONB30BaHUSl  (U3MYECKUX 3HAHUH B  TIOBCEJHEBHOW JKHM3HHM IS
oOecrieueHus 0€30MacHOCTU MpU OOpaIIeHUH C MPUOOpaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, COXpPaHEHHs 37J0POBbSI M COONIOACHUS HOPM SKOJOTHYECKOTO
MIOBEAECHHUS B OKPYKAIOLIEH Cpeae;

OCYIIECTBIISITh C MOMOIIBIO MeJarora IMOUCK HH(popManuu (QU3NIECKOro
coliep)kaHusi B ceTH VIHTEepHET, Ha OCHOBE HUMEIOUIMXCA 3HAHUN W MyTEM
CPaBHEHHUS JOTOJIHUTEIHHBIX MCTOYHHKOB BBIACIATh MH(DOPMAIHIO, KOTOpPAs
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITh HEJTOCTOBEPHOI;
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— HCIIOJIb30BaTh NMPHU BBIMOJIHEHUN Y4EOHBIX 3aJaHHil OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COJAEpkKaHUs, CIPABOUYHbBIC
MaTepualbl, pecypcsl ceth MHTEpHET; BIaAeTh NPpUEMAMHU KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanus HGOPMAIIMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO
C OMOPOM Ha aNrOPUTM U YTOUHSIOIINE BOIPOCHI NIEJArora;

— co3JaBaTh MOJ PYKOBOJCTBOM Iefarora C OOCYXJCHHEM IuUlaHa pPalboThI
MUCbMEHHBIE U KpaTKHE YCTHBIE COOOMIeHUs, 0000mas uHGOpMAIUIO U3
HECKOJIbKUX MCTOYHHUKOB (DU3UYECKOTO COJIEP:KaHUsA, B TOM UHUCIE MyOIMYHO
IIPEACTABIIATH PE3YIbTATHI IPOCKTHOM MU UCCIIEA0BATEIBCKON AEATEIBHOCTH;
Py 3TOM T'PAMOTHO HCIOJb30BaTh M3YUYEHHBIN MOHATHIHBIN ammapaT Kypca
(bU3HUKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

— MpU BBHINOJHEHUU YYEOHBIX TIPOEKTOB U HCCIEAOBaHUN  (PU3NYECKUX
IPOLIECCOB MO PyKOBOJICTBOM II€/1arora pacrpenesTh 003aHHOCTH B TpYIIIE
B COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 34 BBIITOJIHEHUEM IUIAaHA
NEeUCTBUHN U KOPPEKTUPOBATH €T0, aJICKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIBHOCTh TPYNIBl;, BBICTPAMBATh KOMMYHHKAaTHBHOE B3aMMOJICVICTBHE,
MPOSIBJISISt TOTOBHOCTD pa3pelaTh KOH(MIUKTHI.

9 KUIIACC

[IpenMeTHble  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

— OpPUEHTUPOBATHCA B TMOHATUSIX M OMNEPUPOBaTH MMM Ha 0a30BOM YpOBHE:
CHCTEMa OTCYETA, MaTepUaJbHAsA TOYKA, TPACKTOPUA, OTHOCUTEIBHOCTh
MEXaHUUYECKOTO ABWXKEHHUs, nedopmamus (ympyras, ruracTUdeckas), TpeHHue,
yeHmpocmpemumebHoe )YCKOpeHue, HEBECOMOCTb W IMEPErpy3KU; LUEHTP
TSOKECTH; a0COMIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPIOTO Tela,
paBHOBECHE; MEXaHMYECKHE KoOJeOaHWs W BOJHBI, 3BYK, HH(]PpPa3ByK
Y YIBTPA3BYK; 3JICKTPOMATHUTHBIE BOJIHBI, IIKAJIa 3JICKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CHEKMPbl UCHYCKAHUSL U NO2TOUJeHUS;
anb(a-, 6eTa- U raMMa-U3ITyYeHUsI, U30TOTIbI, S/I€pHAsI DHEPTEeTUKA;

— COOTHOCUTH SIBJICHUS TOCJE MPEABAPUTEIBHOr0 OOCYXACHUS C TEJaroromMm
(paBHOMEpHOE u HEPAaBHOMEPHOE MPSAMOJIMHEWHOE JIBMOKCHHUE,
PaBHOYCKOPECHHOE TPSIMOJIMHEHHOE JBWKCHHE, CBOOOJHOE IIaJICHHE Tel,
PaBHOMEPHOE JIBMKEHHUE IO OKPYKHOCTH, B3aUMOJICVCTBHUE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJjebaTelbHOe [BIDKEHHE (3aTyxalolue W BBIHYXKIEHHBIC
KojebaHusl), PE30HAHC, BOJIHOBOE  JIBIDKCHHE, OTPaKEHHWE  3BYKa,
NPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, ITOJTHOE
BHYTPEHHEE OTpPAXEHUE CBETa, pa3joKeHWe OeIoro CcBeTa B CIEKTp W
CJIO)KEHUE  CIEKTPAJIbHbIX IIBETOB, JMUCIIEPCUS  CBETA, E€CTECTBEHHAs
PaIMOaKTUBHOCTh, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa H3JIyYEHHUS) IO
OMMCAHUIO HMX  XApaKTEpHBIX CBOMCTB M HA  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SBJICHUE;
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— pacrmo3HaBaThb C MOMOUIbIO TEJarora MNpOSIBJICHUE H3YyYEHHBIX (DHU3HMUECKUX
SBJICHUM B OKpYyXkaroleM Mupe (B ToM uuciie puandeckue SBIeHUs B IPUPOJE:
OPWINBbI U OTJMUBBI, ABWKEHHUE IIaHEeT COJHEYHOW CUCTEMBI, PEAKTHBHOE
INBW)KEHUE  JKMBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  YKUBOTHBIMHU,
3eMJIETPSICEHNE, CEICMUYECKUE BOJIHBI, IIyHAMH, 5XO, I[[BETA TEJ, ONTHYECKUE
SABJICHUS B pUpoze, OMOJIOTUYECKOE JEHCTBUE BUJIUMOTO,
yIbTPaPUOIETOBOTO W PEHTITEHOBCKOTO  M3IYyYEHUW;  ECTCCTBEHHBIM
paiMOaKTUBHBIN (POH, KOCMHYECKHE JIy4H, pPaJUOAKTUBHOE H3IIyuYCHUE
MPUPOIHBIX MUHEPAJIOB; ACHCTBUE PATUOAKTUBHBIX M3IIyYEHUI HAa OpraHU3M
YeJI0BEKA), PU 3TOM MOJ PYKOBOJCTBOM I€arora N€PeBOIUTh MPAKTHUECKYIO
3amadyy B y4eOHYI, BBIJCISATH  CYIICCTBEHHBIE  CBOWMCTBA/NPU3HAKH
bu3NUecKuX SIBICHUI;

— ONKCHIBATh IO/ PYKOBOJCTBOM TIlefarora ¢ OOCYXIEHHEM IUlaHa padOThI
U3yYEHHbIE CBOMCTBA TeJl U (U3UYECKUE SIBJICHUS, UCIONB3Ys (DU3HMUECKHE
BEIUYMHBI (CpEOHSI M MIHOBEHHAs CKOPOCTb TeJla IPU HEPaBHOMEPHOM
JBUKEHUU, YCKOPEHUE, NTepEMELIEHUE, MyTh, YIIIOBas CKOPOCTh, CHUJIA TPEHHS,
CUJia YOPYrOCTH, CHJIA TSXKECTH, YCKOPEHUE CBOOOIHOrO MaJIEHUs, BEC Tela,
UMITyJIbC Te€la, HUMIYJbC CHJIbl, MEXaHW4yeckag padoTa U MOILIHOCTb,
MOTEHIMANbHAsl JHEpPrus Tejla, MOAHATOr0 HaJ MOBEPXHOCTBIO 3EMIIH,
MOTEHI[MAIbHAS HEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi YHEPrusi, MOJIHAL
MEXaHWYecKas SHEprus, MepuoJ M YacToTa KoJeOaHWid, JIMHA BOJIHBI,
I'POMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTellb MPEIOMIICHHUS
Cpelpl); MpU ONUCAHUM C T[OMOILBIO YUYUTENs MPABWIBHO TPaKTOBATh
(U3NYECKUl CMBICIT HCIONb3yEMbIX BEIMYMH, OOO3HAYEHHS] W EIUHULIbI
(u3nyecKkux BEJIMYMH, C ONOPOM Ha METOJUYECKHX MaTepual HaXOAWUThb
(opMyJibl, CBS3BIBAIOIIME JAaHHYI0 (U3NYECKYIO BEIUUYMHY C APYTUMHU
BEJIMUYMHAMH, CTPOUTh TIpadUKH M3YyUYEHHBIX 3aBUCUMOCTEH (HU3HUECKUX
BEJINYUH;

— XapakTepu3OoBaTh IMOCJIE MPEABAPUTENBHOIO OOCYXIEHUS C [eIarorom
CBOMCTBa Tes, (U3MYECKUE SIBICHHS U TPOLECCHI, HCIONb3YS 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, MPUHLUII CYTIEpIO3ULIUN
CWJ, MNPUHLMI OTHOCUTEIbHOCTH ['ammnesi, 3akoHbl HpIOTOHA, 3aKOH
COXPAHEHUsI MMIIYJIbCa, 3aKOHBl OTPAKCHHSI U NPEJIOMJICHHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 M MAaCcCOBOIO YMCENI IPH SAJEPHBIX PEAKUUAX; MPHU
TOM HaXOJMUTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4eCKOe
BhIpaXXEHHE C OMOPON Ha IUPPOBBIE 0Opa30BATEIbHbBIE PECYPCHI;

— COOTHOCHTH MOJ KOHTPOJIEM Menarora (u3nyecKkre Mpolecchl U CBOMCTBa Tell,
B TOM 4YHCJI€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBISBIATH MPU MOMOUIM MeJarora NpUuYMHHO-CIEACTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB c oOmnopoil Ha 2—3
U3YYEHHBIX CBOMCTBAa (PU3WYECKUX SIBIICHUW, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

— pelaTh TUIOBBIE pACUETHBIC 3a/1aun B 1—2 NEHCTBUA C ONOPOIM Ha aJTOPUTM,
MpeBAPUTENILHO Pa300paHHBIA COBMECTHO C, UCTOIb3YsI 3aKOHBI U (POPMYJIBL,
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CBs3BIBaIONIME (DU3UUYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 3aJa4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOYHBIC
JaHHBIC, BBHIOUPATh 3aKOHBI W (QOPMYJIbI, HEOOXOJIWMMBIE I PEIICHHUS,
IPOBOJIUTH Pacu€Thl M OIEHUBATH C MOMOUIBIO YUHTENS PEaTuCTUYHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEIMYUHBI,

UMETh MpEJICTABIIEHUE O MpobiemMax, KOTOpble MOXKHO PEIIUTh P MOMOIIU
(¢uU3NYECKUX  METO/AOB; HCIONB3YyS OMNHCAHHME HUCCIENOBaHMS, IOCIE
MIPEABAPUTEILHOTO OOCYXKICHHS C TI€IaroroM BBIICIATH IPOBEPSIEMOE
MPEANOJIOKEHNEe,  OICHWBATh  MPABWIBHOCTh  TOpPSAKAa  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIBI, HHTEPIIPETHPOBATH PE3YJIHTATHl HAOIOICHHIMA
Y OTIBITOB;

YMETh HaXOJUTh C UCIOJIb30BaHUEM IU(POBBIX 00pa30BATEIBbHBIX PECYpCOB
OTIBITHI 0 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (DU3UYECKUX CBOMCTB Tell
(u3ydyenne BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpPAHEHUSI HHEPTUU;
3aBUCUMOCTH TI€pHOJia KOJIeOaHUN MPYKMHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYKUHBI M HE3aBUCHMOCTh OT aMIUIMTYIbI MaJbIX KOJICOAHWI;
MPSIMOJIMHEHOE paclpOCTpaHEeHNE CBETA, pas3lioskeHue 0eIoro cBeTa B CIEKT);
M3Y4YEHUE CBOMCTB M300paKeHMsI B IJIOCKOM 3€pKalie M CBOMCTB U300paKEHUS
npeaMera B coOuparonied JIMH3€, HaOMI0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3JIYYCHHUS): CAMOCTOSATEIHHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
HaOopa OOOpY/IOBaHMSI C OMOPOM Ha CXEMy; OIUCHIBATh XOJI ONbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI 110 PYKOBOJCTBOM I€/1arora;
IPOBOJUTH TPU HEOOXOIUMOCTH CEpPHUI0 MPSMBIX H3MEPEHHM, Ompenesnsis
CpelHee 3HAuCHHE U3MEpPSIeMOW BETUYHUHBI  (QoKycHoe  paccmosHue
cobuparouet JIUH3BL); 000CHOBBIBATh BBIOOD criocoba
M3MEPCHHSI/M3MEPUTETHHOTO TIPHO0Da;

MIPOBOJIUTH COBMECTHO C TEIaroroM MCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3HIECKIX
BEJIMYMH C MCTIOJB30BAHUEM TIPSIMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT
BpEMEHU TP PABHOYCKOPCHHOM JABMKCHUU 0€3 HaYaIbHOW CKOPOCTH;
nmepuosa  KoyeOaHWK MaTEMaTHYECKOTO MasTHHUKAa OT JUIMHBI  HUTH,
3aBUCUMOCTH yTJIa OTPAKEHUS CBETA OT yriia MaJeHUs U yria IpeIoMICHHS OT
yria najeHus): mocie o0Cy AeHHs 0]l PyKOBOJICTBOM IeJjarora IiaHupOBaTh
UCClIeIoBaHNue, cCOOUpaTh YCTaHOBKY, (DMKCHUPOBATH PE3YNbTAThl MOJTYYCHHOU
3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHUAEC TaOIUIl U TpapuKOB, IeiaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0OBAHMUS,

COOTHOCHUTh KOCBEHHBIE U3MEpeHUs (DU3NUECKUX BEIMYUH (CPEIHSISI CKOPOCTh
U YCKOpPEHHUE Tella IPH PaBHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOHOTO
najcHus, JKECTKOCTh TMPYKHUHBI, KOIPPUIIMCHT TPEHHUS CKOJIbKCHHUS,
MeXaHu4yeckas paboTa ¥ MOIIHOCTh, dYacToTa U Tepuoa  KoyieOaHMid
MaTEMaTHYECKOTO U MPYKMHHOTO MAasSTHUKOB, ONITHYECKAsT CHUJIa cOOMparoIei
JUH3BI, PAIUOAKTUBHBIA (OH): C TOMOINIBIO TMefarora IUJIAHUPOBATH
U3MEpPEHUsI; COOMpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBITIOJHATH
U3MEPEHUsI, CIeays TMPEeIJIOKEHHON WHCTPYKIMH, BBIUUCISATh 3HAYCHUE
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BEJIMYMHBl U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJIBTATHl C YUYETOM 3aJaHHOU
NOTPELIHOCTU U3MEPEHUN;

coOro/IaTh MpaBujia TEXHUKU O€30MacHOCTU MpU padoTe C J1abopaTOpPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 00CYKACHHUS C MEIaroroM;
CONOCTABJATh C TOMOIIBIK II€Iarora OCHOBHBIE TNPU3HAKKA H3YyYECHHBIX
¢usznyeckux MoJeNel: MaTepuanbHas TOYKa, a0COJIOTHO TBEPIOE TEIIO,
TOYEYHBI MCTOYHHK CBETA, JIyd, TOHKas JINH3A, IUIAaHETapHas MOJIEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sJIpa C OMOPOM Ha METOIMYECKHE MaTepHUAIIbI;
XapaKTEpHU30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHUS C TeAaroroMm
OPUHIUIBL ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha UX omucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
PACCTOSIHUSI M YCKOpPEHUs, paKeTa, 3XO0JIOT, OYKH, MEpPHUCKOI, ¢oToarmapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKON, JI0O3UMETp, Kamepa BuibcoHa),
UCTIONB3YS HU(POBLIE 00pa30BaTEIbHbBIE PECYPCHI;

MCIIOJIb30BAaTh IO PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTENbHBIX NPUOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPU PEUICHUH Y4EeOHO-NPAKTUUYECKUX 3a7ady;
ONTUYECKUE CXEMBbl JUIsI TIOCTPOEHUS H300pAKEHUH B IUIOCKOM 3€pKaje U
cobuparoriei JIuH3e;

OPUBOJAUTH MPUMEPHI/HAXOIUTh MHPOPMALMIO O MPUMEpPax MPaKTUYECKOrO
UCTIOJb30BaHUSl  (PU3MYECKUX 3HAHUM B  TIOBCEJHEBHOM JKU3HM IS
oOecrieueHuss 0€30MacCHOCTU MpHU OOpaIIEeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHS 3JI0POBbSI M COOJIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIe;

OCYUIECTBJISATh  MOJ  PYKOBOACTBOM  Iearora MOUCK  HMH(pOpMauuu
¢uznyeckoro coaepkaHusi B cetu VHTEpHET, caMOCTOSTENbHO (OpMyIUpys
NOMCKOBBIM  3ampoc, HAaXOAUTh MYTH  ONPEIEICHUS  JTOCTOBEPHOCTH
NOJTy4YeHHOW MH(OpPMAaLIUK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U TIOMOJHUTEIbHBIX
UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHINOJHEHUHM YYEOHBIX 3a/laHuil OTOOpPaHHYIO IEJaroroM
HayYHO-TIOMYJISIPHYIO JUTEPATYpy (U3UUECKOr0 COAEpPKaHUs, CIpPaBOYHBIC
Marepuabl, pecypcbl ceTu MHTepHeT; BIajeTh NPUEMaMHU KOHCIIEKTUPOBAHUS
TeKCTa, MpeoOpazoBaHus HHGOPMALIMKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C ONOpOIl Ha aNrOpUTM M YTOUHSIIOUIME BONPOCHI MEJarora; Co3JaBarTh O]
PYKOBOJICTBOM Ilefarora ¢ OOCYXJEHHEeM IUlaHa padOThl MUCBMEHHBIE H
YCTHBIE COOOUICHHsS] Ha OCHOBE HH(OPMalMU U3 HECKOJIBKUX HCTOYHUKOB
(¢uznyeckoro coaep:kaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTAThl MPOEKTHOU
WM HCCIIENOBATENbCKON NEATEIbHOCTH; MPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIA ammapar u3y4aeMoro paszzaena (UMK u
COTPOBOXK/IATh BBICTYIUICHHE TMpE3CHTAIMel ¢ y4EToM 0COOCHHOCTEH
ayJIUTOPHH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHME U KOJMYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)/JIOH TE€Mbl y4e€OHOIO INpenMera
«®Puzuka» denepanbHON alaNTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOHIEr0 oOpa3oBaHHUs
00y4aroIIMXCs C TSAXKEJIBIM HapyIIEHUEM PEUH, B LIEJIOM COBMAJIAIOT C COOTBETCTBYIOLINM pazaenom denepanpHoil padoueit
nporpaMMel yueObHoro npeamera «Pusnka» oOpa3zoBareIbHON MPOrpaMMbl OCHOBHOTO o0iiero odpaszoBanus. [Ipu stom
Opranuzanusi BOpaBe caMa BHOCHUTb H3MEHEHHUS B COJIEp)KaHUE M paclpenesieHue yd4eOHOro marepuana o rojaam
o0y4yeHHs, B IOCJIEIOBATEIbHOCTh M3YUYEHHS TEM M KOJMYECTBO 4YAacCOB HA OCBOEHHE KaKJIOW TEMBI, OIpeiesieHUE
OpraHu3alnuoHHbIX (QopM oOyueHuss u T.II. OOOCHOBAaHHOCTh JAHHBIX HW3MEHEHHUM OMNpENessieTcsi BBIOPAHHBIM
oOpazoBarenbHOW opranuzanueii YMK, uWHAMBUAYadbHBIMU TCUXO(U3UUYECKUMU OCOOCHHOCTSIMU KOHKPETHBIX
oOyuaromuxcst ¢ THP, cTenenpio yCBOEHHOCTH UMM YYEOHBIX TEM, PEKOMEHAAUSAMU 10 0TOOpY M ajanTaluu y4eOHOro
MaTepualia no pu3uke, MpeAcTaBIeHHbBIMU B [10sICHUTEBHOM 3amKCKe.

7 KJIACC (68 u)
TemaTnueckuit OcHOBHBIE BU/IbI 1ESITEILHOCTH YYALMXCH
OcHOBHOe cofiep:kaHue . .
0,10k, TeMa (Ha ypoBHe y4eOHBbIX el CTBUI)
Pa3gen 1. ®u3nka u eé poJb B NO3HAHUM OKpY:Kalouero Mupa (6 1)

Puzuka — Om3uka — Hayka o Tmpupoje. SIBieHus | BeisgBieHHE OCHOBHBIX Pa3IMUYMil IpH MOMOINM MeAarora Mexay (U3NIeCKUMH U XUMHUYECKHMHU
Hayka o npupozxe | npuponst  (MC®).  ®usmueckme  sBieHus: | npespamenuamu (MC — xumus).
(2 9) MEXaHWYeCKHe,  TEIUIOBBIE,  JJIeKTpH4eckue, | Pacro3sHaBaHne W KkimaccuUKamus mocie OOCYXKIOCHHWS C TEeJaroroM HpH IMTOMOINM HABOIAIINX

MAardmMTHBIC, CBETOBBIC, 3BYKOBBIC. BOIIPOCOB (1)I/I3I/I‘ICCKI/IX SIBJICHUM MEXaHUYCCKNX, TCIUIOBBIX, OJICKTPUYCCKHUX, MArHuTHBIX

1 CBETOBBIX.
HaGmonenue u onncanne Gpu3n4ecKux sBJICHUH Ha 0a30BOM YPOBHE.

¥ MC — 3/1eMEHTBI COMIEPIKAHHS, BKITIOUAIOLIIE MEKIPEIMETHBIE CBSA3H, KOTOPHIE MOAPOGHEE PACKDPHITH B TEMATHUECKOM TLTAHHPOBAHHH.
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duznyeckue
BeJIMYMHBI (2 1)

duznyeckue BEJIMYMHBI. W3mepenue
dusndeckux BemmumH. Qusuueckue npubopwl®
Hozpewnocme — usmepenuti. MexayHapoaHast
CHCTEMA E/IMHHUIL.

ﬂemoucmpauuu7

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIC SIBJICHUSI.

2. ®duznueckue NpuOOPHI U MPOLeAypa MPSIMBIX
W3MEPEHUI  aHAOTOBBIM W IH(POBBIM
mpurdopoM.

Jabopamopnsie padbomol u onvimel.

1. Ompenencuue LICHBI JIETICHNUS

HU3MEPHUTEIILHOTO npubopa (ucons3ys

TEXHOJIOTHYECKYIO KapTy SKCIIEPUMEHTA).

2. W3mepenune paccTosiHuUi.

3. Usmepenne  00bEMa

TBEPAOrO TeA.

4. Onpeoenenue pazmepos Manvlx mei.

5. W3mepenne Temieparypbl Opu HOMOIIN

JKUJKOCTHOTO ~ TEepMOMeTpa M JaT4HKa

TEeMITepaTypHlI.

6. Ilpogedenue uccnedosanus no npogepke

2unomesvi:  OATLHOCMb — NONEMA  WAPUKA,

NYWEHHO20 20PU30HMANLHO, mem Donbule, Yem

bonvue gblcoma nycka.

JKUJKOCTH |

OmnpenencHye Mpy IMOMOIIH IE1arora LEHbI JCTICHUS Kbl H3MEPUTEIHHOTO IPHOOpa.

N3mepenne mo oOpasmy Ioj pyKOBOACTBOM IENarora JMHEHHBIX Pa3MEpOB TEJ W IPOMEKYTKOB
BPEMEHU C yUETOM MOTPELIHOCTEH.

H3mepenue o oOpasily 1moJi pyKOBOACTBOM Ieiarora o0bEMa sKHIKOCTH U TBEPJIOTO Tena.
H3mepenne mo o0Opasiy moj PyKOBOJICTBOM I€jlarora TeMIEpaTypbl HPH IOMOIIY >KHUIKOCTHOTO
TepMOMETpa U JaTYUKa TEMIIEPATYPHI.

BrInonHeHne HECHOXKHBIX TBOPYECKHUX 3aJaHUIl C OMNOpOM Ha alaropuT™M, IpeaBapUTEIbHO
pa3oOpaHHBIII € memaroroM IO TIOMCKY CIOcOOOB H3MEPEHHS HEKOTOPhIX (hH3MYECKUX
XapaKTEePUCTHK, HAIIPAIMEP, Pa3MEPOB MaJIbIX 0OBEKTOB (BOJIOC, MPOBOJIOKA), YIAIEHHBIX OOBEKTOB,
OOJIBIINX PACCTOSHHM, MaJBIX IPOMEXYTKOB BpeMeHH. OOCYXIeHHE peIIaraeMbIX CIIoco00B.

6 KypcuBom 0603HaueH y4eOHbINH MaTepual, KOTOPbIH U3y4aeTcs, HO He BBIHOCUTCS Ha IMIPOMEKXYTOUHYIO M HTOTOBYIO aTTECTALIHIO.

7 Bece lemoncTpanuu u JlaGopaTtopHble pabOTHI, IPEACTABICHHBIE B COAEPKAHHUH, TOMYyCKaeTcsl (MOXKHO) MIPOBOAUTE, HCIOJIB3YsI HH()OPMAIIMOHHBIE U 3JIEKTPOHHBIE TEXHOJIOTHH (IIH(POBEHIE
o0pa3oBaTeIbHbIC PECYPCHI).
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EcrecTBeHHo-
HAYYHBbIH MeTOo[
no3HaHus (2 4)

Kak ¢u3uka u JOpyrue eCTeCTBCHHEIC
HAyKd  W3Y4aloT npupony. Ecmecmegenno-
HAYYHulll  MemoO  NO3HAHUA:  HAbAOeHue,
HOCMAHOBKA HAYYHO20 BONPOCA, GbIOGUIICEHUE
2unomes, IKCHEPUMEHM NO NPOGepKe 2UNOmes,
obvscHenue Habnooaemozo senrenus. Onucanue
Qusuueckux s18IeHUL ¢ NOMOUBIO MOOeNel.

IIpenmet u MeToIbI HU3HKH.

Hemoncmpayuu
1. Omnpenenenue NOTrpenIHOCTH
JKCIICPUMEHTA.

BeIgBIDKEHNE THITOTES TTOCTIE MTPEABAPUTEIHLHOTO 00CYKICHUS C TIEAAroroM, OOBSICHSIOMINX IPOCTHIE
SBJICHUSI, HAIIpUMEp:

— I0YeMy OCTaHaBIMBACTCSA ABMKYILEECS 110 TOPU30HTAIILHON MTOBEPXHOCTH TEIIO;

— MOYEMY B JKapKYyIO [IOr0ly B CBETJION OAEKIE MPOXIaaHEN, UeM B TEMHOM.

Br100p crioco60B MpoBEpKH THITOTE3 U3 MPEATI0KEHHBIX ITE€AarOTOM.

HaGmoneHne mnpeioKEeHHBIX IEaroroM HCCIEIOBaHWN MO MPOBEPKE KAaKOH-THOO THIIOTE3H,
HalpuMep: JalbHOCTh TONETA INapHKa, IyIICHHOTO TOPH30HTANBHO, TeM Oosblle, deM Ooblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO C TI€JaroroM MpOCTEHIIMX Mojened (HU3MYeCKuX sBICHUH (B BUuIe
PHUCYHKOB MJIM CX€M), HallpiIMep MaJieHue peaMeTa; MPsIMOJIMHEHHOE paclipoCTpaHEHUE CBeTa.

Pa3nea 2. IlepBona

YajibHbIe CBeJleHHsI 0 CTPOEHUH BelecTBa (5 )

Crpoenne
BemiecTna (1 4)

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIBI, X
pazmepel. Onvimbl, O0oxasvigarOwue OUCKPemHOe
cmpoenue seujecmad.

Jabopamopnsie pabomur u onvimui®.

1. Ouenka nuamerpa atroma METOAOM PsiiOB (C

HCTIONB30BaHueM (hoTorpaduii).

HaGmionenue u MHTEpIpeTalys COBMECTHO C ME1aroroM OIBITOB, CBU/IETEIBCTBYIOMINX 00 aTOMHO-
MOJICKYJIIPHOM CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHHEM PA3INYHBIX BEIIECTB B BOJE.

OueHKa NpU TOMOIIM TEXHOJOTHMYECKOW KapThl PasMepOB aTOMOB M MOJIEKYJ C HCIOJIb30BaHUEM
(otorpaduii, MOTyIEHHBIX HA aTOMHOM CHJIOBOM MUKpockore (ACM).

OrmpezeneHne Nocie NpeJBapuTeIbHOr0 00CYKICHHUS C earoroM pasMepoB MAJIBIX Tell.

JBuskenue

M B3aUMOJAEHCTB
e YacTHIX
BelecTna (2 4)

JBmwxkenne gactur BeniectBa. CBA3b CKOPOCTH
JIBH>KEHUSI YacTHI] ¢ TeMreparypoil. bpoyHoBckoe
newkenue, 1uddysus. Bzaumooeticmeue wacmuy
gewecmsd: NPUMaANCeHue u OMmanKusanue.

Hemoncmpauyuu

1. Habnronenne GpOyHOBCKOTO ABHKECHHS.

2.Hao6monenue auddysuu.

3.Habnwooenue  asrenui, 00BACHAIOWUXCSL
NPUMSAICEHUEM UU OMMATKUBAHUEM HACTUY
eewecmea.

Jlabopamopnsie pabomol u onvimut
1. Oyenxa ouamempa amoma memooom psdos
(c ucnonvzoeanuem omoepaghuii).

2.00eITBl 1O HAOMIOAEHUIO  TEIIOBOTO

Habnronenue u 00bsICHEHHE TP TOMOIIH ITe1arora OPOYHOBCKOTO IBIKECHUS U siBICHUS qudy3un.
[IpoBenenue u 0OBSCHEHUE C OTMOPON HA aNTOPHUTM, MPEJABAPHUTEIHLHO Pa300paHHBIN C MEAarorom
OTIBITOB 110 HAOJIIOJICHUIO TETJIOBOTO PACIIUPEHHS ra30B.

[IpoBenenue u OOBSICHEHHE OIBITOB C OMOPOM HA aNTOPHUTM, MPEIBAPUTENILHO Pa300paHHBIA C
MearoroM mo oOHAPYKEHHUIO CHIT MOJIEKYJISPHOTO MPUTSHKEHUS U OTTAJIKUBAHUS.

8 3z1ech U anee NPUBOAUTCS PaCIIMPEHHBIH TepeyeHb JIab0paTOPHBIX PabOT U OIBITOB, U3 KOTOPOTO YYHUTENb IelaeT BHIOOp 110 CBOEMY YCMOTPEHHIO U C YYETOM CIIUCKA IKCHEPUMEHTAIBHBIX
3ajaHuil, npeiaraemMbix B pamkax OI'D mo usuke.
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pacimpeHus ra3oB.
3. OnBITEl 1O OOHAPYXKCHHIO NEHCTBHSA CHII
MOJICKYJIIPHOTO TIPUTSDKCHUS.

ArperarHbie
COCTOSIHUS
BelecTna (2 4)

ArperatHble COCTOSIHUSI BEIIECTBA: CMPOECHUE
2a308, Jrcuokocmen u meépovix
(kpucmaniuveckux) men. Bzaumoceazv medncoy
CBOUCMBAMU  GeUECME 8 DAZHBIX ASPe2aAMHbIX
COCMOSIHUAX U UX — AMOMHO-MOJEKYISAPHbIM
cmpoeHuem. Ocobennocmu azpe2amuuix
COCMOAHUI 800UL.

Hemoncmpauyuu

1. Habmronenue nuddysuu.

Onmcanne MOA PYKOBOACTBOM TIiefarora (C HCIIOJNB30BAHHEM MPOCTBIX MOZENeH) OCHOBHBIX
pa3auyuui B CTPOCHUM ra30B, )KUJIKOCTEH U TBEPIBIX TEIL.

HavanpHple mpencTaBieHWS O Malod CXKUMAeMOCTH JKUAKOCTEH W TBEPABIX Ted, OOJBIION
C)KMMAEMOCTH T'a30B.

OOBbscHeHHE Ha 0a30BOM YpPOBHE MOJ KOHTPOJIEM IIearora 0 CoxXpaHeHH: (HOPMBI TBEPIBIX TEN U
TEKYYECTH KHUIKOCTH.

Ha6J'IIOI[eHI/Ie 3a OIlbITaMH, JOKAa3bIBAIOIIUMHU, UYTO B TBép)IOM COCTOSIHHU BOJAbI YaCTULIbI HAXOOSATCA
B CpEIHEM Jaiblle IPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YEM B KHIKOM.

YcTaHoBiIeHHE C OMOPOM Ha JMIAKTUYECKUI Marepual TMPOCTHIX B3aMMOCBS3EH Mexay
0COOCHHOCTSIMU arperaTHbIX COCTOSIHMEM BOJBI U CYIIECTBOBaHHMEM BOJHBIX opranusmoB (MC —
Ouonorus, reorpadusi).

Pasnen 3. /IBu:kenue u B3aumoseiicrsue tea (21 u)

Mexanuyveckoe
nBukeHue (3 4)

MexaHnnueckoe JBH)XeHHE. PaBHOMepHOoe u
HepaBHOMepHOe JBikeHne. Ckopocte. Cpeduss
cKOpoCmb  NpU  HEPABHOMEPHOM — OBUICEHUU.
Pacuér nyTu u BpeMeHU JBUKEHUS.

Jemoncmpayuu

1. HabGnromeHre  MEXaHHMYECKOTO  JIBIKCHHS
Tena.

2. smMepeHne  CKOpOCTH  MPSIMOJIMHEHHOTO
JIBIDKCHUSL.

Jabopamopnsie pabomol u onvimut

1. OmpeneneHre  CKOPOCTH  PaBHOMEPHOTO

JIBUOKEHHs (IIapuKa B XKUJAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOUIIS H T. T1.).

2. Onpenencuue cpemHeit CKOpPOCTH
CKOJIXKEHHS Opycka WIM IIapuka 1o
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanne paBHOMEPHOTO JIBIJKEHHUSI M ONPEJieNieHHEe ero MPU3HAKOB MOCIIE MPEABAPUTELHOTO
00CYXIIeHUS C MeJaroroM.

HabnroeHue HEpaBHOMEPHOI'O ABHKCHUS M OPEACICHUE €r0 OTIMYHI OT PABHOMEPHOTO JIBHKCHUS
TMOCJIE TIPEBAPUTENILHOTO 00CYKICHUS C TIEaroroM.

PeriieHre THIOBBIX Pacu€THBIX 3afa4d B 1—2 NeCTBHS C OMOPON HA aNTOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHbIil COBMECTHO C MEJaroroM Ha OIpe/eieHue MyTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO
JIBIDKCHUSL.

AHanu3 npu MOMOIIH Telarora rpaikoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.
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Hnepumus, macca,
IUIOTHOCTD (4 4)

SIBnenue HMHEPILHH. 3axon uHepyuu.
Bzaumooeticmeue men kak npuuuHa usmeHeHus
ckopocmu  osudcenus men. Macca kaxk mepa
unepmuocmu mena. IInotHOCTH BemecTBa. Céa3b
NIOMHOCMU C KOIUYECMBOM MOJIEKYIl 8 eOuHuye
00véMa sewyecmea.

JHemoncmpayuu

1. HaGmoneane sIBIEHUS HHEPIINH.

2. HaOnroneHHe W3MEHEHUS CKOPOCTH IPH

B3aUMOJICHCTBHH TEJI.
3. CpaBHEHHE MaCC MO B3aMMO/ICHCTBHIO TEIL.

OOBsACHEHHE TpPU TOMOIIM TEXHOJOTHUECKOM KapThl M IeAarora U IPOTHO3MPOBAHUE SBICHUM,
00yCTIOBICHHBIX HHEPLMEH, HApUMep: 4TO MPOUCXOAUT IPU TOPMOXKEHUH WM PE3KOM MaHEBpe
aBTOMOOWIIS, II0YEMY HEBO3MOKHO MTHOBEHHO IPEKPATHTh JBI)KCHHUE HA BEJIOCUIIEIIC MIIM CAMOKATE
UT. I

HaGmonenne u 0a30BBI aHAMW3 OMBITOB MOJ PYKOBOJACTBOM MENAarora, IE€MOHCTPUPYIOLINX
W3MEHEHHE CKOPOCTH JBIDKCHUS TElla B Pe3yNIbTaTe ACHCTBHS HAa HETO IPYTUX TEIl.

Pemenne THNOBBIX pacd€THBIX 3amad B 1—2 ACWCTBUS C OMOPOW Ha ANTOPHUTM, MPEIBAPHUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha OMpPEIeICHNE MAcChl Tela, €r0 00bEMa 1 INIOTHOCTH.
HaGmonenne w 0a30BbId aHAMU3 ONBITOB IOJ| PYKOBOJACTBOM IEeJarora, JI€MOHCTPHPYIOIIUX
3aBUCHUMOCTb UBMCHCHHA CKOPOCTHU TEJIa OT €0 MaCChI ITIpU BSaHMOI[efICTBHH TCII. I/I3MepeHHe MaccChl
Tela pa3TuuHbIMU CIIOCOOaMHU.

OmnpeneneHue COBMECTHO C IENAroroM IUIOTHOCTH TeNa B pe3yiabTaTe M3MEPEHHs €ro MacChl U
00BEMa.
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Cuaa. Buael cna
(14 v)

Cumna KaK XapaKTepUCTHKA
B3anMoJieiicTBus Ten. Cujia yIpyrocTd W 3aKOH
I'yka.  Hsmepenue  cunbi ¢ nomowpwio
ounamomempa. SIBI€HWE TATOTEHHS W CHJIa
Tsokectd. Cura msoicecmu Ha Opyeux niaHemax
(MC). Bec mena. Hesecomocmp. CnoxeHue Cuil,
HaMpAaBJIECHHBIX o OIHOU PSAMOM.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
CKObICeHUss U mpeHue noxos. Tpenue 6 npupooe
u mexuuxe (MC).

Zlemoucmpauuuz
1. CnoxxeHue cwii, HampaBIICHHBIX IO OJHOW
MPSIMOH.

Jlabopamopnsie pabomol u onvimoi.

1. Onpenenenue MIOTHOCTH TBEPAOTO TeTIa.

2. OmBITBI, JEMOHCTPUPYIOIINE 3aBHCHMOCTH
pacTspkenust  (nedopmanuu) TNPYXKUHBL  OT
IIPUIIOKEHHOU CUJIBL.

3. OmBITBI, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh
CHJIBI TPEHHUSI CKOJNBXEHHUs OT Beca Tena M
Xapakrepa COIIPUKACAIOMINXCS
MOBEPXHOCTEH.

N3ydeHne cOBMECTHO C MEJaroroM B3aMMOJEHCTBHS KaK NMPUYUHBI M3MEHEHUS CKOPOCTH TENa WIN
ero redopManuu.

OnucaHue Ha Ha4albHOM YPOBHE PEaIbHBIX CUTyallMd B3aUMOIENCTBHUS TEJl C MOMOUIBIO MojeieH, B
KOTOPBIX BBOJMTCS IIOHSATHE U N300paKEHHE CUIIBI.

W3ydyenue noj pyKOBOACTBOM IIE€[arora CHibl YIPYIOCTH, 3aBHCHUMOCTH CHJIBI YIPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPA MJIM NPYKHUHBI (C HOCTPOSHHUEM IpadHKa).

AHanu3 ¢ onopoi Ha IUAAKTUYECKUH MaTepuall o] KOHTPOJIEM NeAarora NpakTHUECKUX CUTYaIi,
B KOTOPBIX MPOSBISIETCS ACHCTBUE CHIIBI YIPYrocTH (YHIPYrocTh Msda, KPOCCOBOK, BETOK JepeBa
u 1p.).

AHanu3 ¢ onopoi Ha JUAAKTUYECKHN MaTepHal MoJ KOHTPOJIEM IeJarora CUTyalui, CBA3aHHBIX C
SIBIICHUEM TATOTEHHSL.

[Tonnmanne ¢ Omopoi Ha CXEMBI NPH MOMOIIM Iefarora OpOWTAaJbHOTO IBIDKCHHS IUIAHET C
HCIIONB30BAaHHUEM SIBJICHUSI TATOTEHHS 1 3akoHa nHepiun (MC — actpoHOMUS).

H3mepenune Beca Tena ¢ MOMOILIBIO AuHaMoMeTpa. ODOCHOBaHHE ATOrO CHOCO0a W3MEPEHUs Mocie
IIOBTOPEHMUSI C [1E€JarOrOM.

HaGumioienue siBineHuss HEBECOMOCTH.

HaGmonenue 3a sKCIiepUMEHTAIBHBIM TI0JIyYEHUEM MPaBUJIa CIOKEHHsSI CHJI, HAallpaBJICHHBIX BJOJb
oniHOM mpsiMoi. OmpeiesieHue Ipyu IOMOIIY NTeJarora BEIMYHHbBI PaBHOACHCTBYIONIEH CHII.
N3y4enue nox pyKoBOACTBOM IIEAArora CUJIbl TPEHUSI CKOJIbKEHMSI U CUJIbl TPEHUS IIOKOS.
HccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYKO KapTy 3aBHCHMOCTH CHJBI TPEHHUS OT Beca Tena
Y CBOMCTB TPYILIUXCS MOBEPXHOCTEH.

ba3oBelii aHamM3 ¢ ONOPON HAa IUAAKTUYECKHN MaTepHall IoJ KOHTPOJIEM MeNarora NpakTHYECKHX
CUTyallMi{, B KOTOPBIX HPOSBISIETCS JEHCTBHE CHIBI TPEHMS, HCHONB3YIOTCS CIIOCOOBI €&
YMEHBIICHNS] WM YyBEIWYCHUS (KaTaHWe Ha JbDKaX, KOHbKAaX, TOPMOXKEHHE aBTOMOOWII,
HCIIOJIb30BaHKE TTOIIINITHUKOB, TNIaBaHUE BOJHBIX KUBOTHBIX 1 ap.) (MC — Ouonorus).

Pemenne TUMOBBIX pacdyETHBIX 3aja4 B 1—2 NEHCTBUS C OMOPOI Ha aNrOPUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MENAroroM C HCIOJIb30BaHHEeM (OopMyl sl pacyéra CHIIBI TSKECTH,
CUJIBI YIIPYTOCTH, CUJIbI TPEHUSL.

Paznen 4. JlaBae

HHe TBEPABIX TeJ, XKUAKOCTel U ra3oB (21 1)

JaBJsenue.
Ilepenaua
JAaBJIEHUA
TBEPABIMU
TeJaMu,
JKMIKOCTSIMH U
razamu (3 4)

Hasnenne. Cnocodwvl ymenvuenus u yeeaudens
oasnenus. Jlasnenue 2aza. 3a8ucumocmo
oasnenus 2aza om 06véma, memnepamypbi.
Ilepedaua dasnenuss meépoviMu meiamu,
arcuokocmamu u 2azamu. 3axon [ackans.
ITnesmamuueckue mawiumbl.

ﬂemomcmpauuu2

1. 3aBUCHUMOCTH

JaBJICHUA rasa oT

AHanmu3 ¥ 00BSACHEHHE C ONOPOIl HA MUAAKTHIECKUH MaTepHai o]l KOHTPOJIEM TIejarora ONbBITOB U
MPAaKTUYECKUX CUTYAINH, B KOTOPBIX MPOSBISETCS CHIIA TaBICHUS.

O0ocHOBaHME C ONMOPON Ha TEXHOJOTMYECKYIO KapTy MPH MOMOIIHU MEeJarora Cnoco00B yMEHBIIEHUS
1 YBEJIMYCHHUS JTaBIICHHUS.

H3yuenue o pyKOBOJCTBOM II€Jarora 3aBUCHUMOCTH JIABJICHHS ra3a OT 00bEMa 1 TEMIIEPaTypHI.
W3ydyeHue moj pyKOBOJICTBOM II€Aarora OCOOCHHOCTEH Mepeladd JAaBiIeHHs TBEPIABIMH TellaMH,
JKUJKOCTSIMU M Tazamu. OOOCHOBaHHME PE3yJIbTATOB ONBITOB OCOOCHHOCTSMH CTPOCHUS BEILECTBA B
TBEPAOM, )KUJIKOM U ra3000pa3HOM COCTOSIHHUAX MPEATI0KEHHBIMUA (OPMYITHPOBKAMH.
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TeMIIepaTyphl.
2. Ilepenaua naBneHuUs >KUIKOCTHIO U Ta30M.

HaGmonenue 3a skcriepiMeHTalbHBIM JJOKa3aTelbCTBOM 3akoHa [lackans.
Pemienne TUNOBBIX pacdy€THBIX 3a4ad B 1—2 neifcTBUSA C OMOpOH Ha aNropuTM, MpeaBapUTEIBLHO
pa300paHHbBII COBMECTHO C MENAaroroM Ha pacuéT JaBJICHHS TBEPIOTO Tea.

JdaByenue
JKMIKOCTH (5 1)

3aBUCHMOCTh ~ JaBJICHUS  JKUJIKOCTH  OT
TITyOHHBI. T'uopocmamuyeckuil napaooxc.
Coobwarowuecss  cocyoul. T'uopasnuyecxue
MeXanumol.

Zlemoucmpauuuz

1. Coobmraromuecst COCYIBL.
2. l'mppaBnugeckuii mpecc.

HccnenoBanue ¢ omnopoil Ha TEXHOJOTHUYECKYIO KapTy MOJA PYKOBOACTBOM Ielarora 3aBUCHUMOCTHU
JIABJICHUS KUJIKOCTH OT IITyOWHBI IOTPYKESHUS U IFIOTHOCTH YKHUKOCTH.

HaGmonenne 1 HauaipHOE MOHUMAHUE THAPOCTATHYECKOTO MMapaoKca Ha OCHOBE 3aKoHa [lackais.
N3ydeHne COBMECTHO € MIEJaroroM COOOIIAOIINXCS COCYIOB.

Pemmenne THIOBBIX pacu€THBIX 3amad B 1—2 NEHCTBHA C ONMOpPOH HA aNTOPHUTM, NPEABAPUTEIHHO
pa300paHHbBII COBMECTHO C MEIaroroM Ha pacyéT aBJICHUS JKUIKOCTH.

HaGmonenue 3a 00bsICHEHHEM NIPUHINIA ASHCTBUS THIPABINIECKOTO Tpecca.

AHanu3 W OOBSICHEHHE C OMNOpOH HAa JUIAKTUYECKHH MaTepHal MoJ KOHTPOJIEM IeAarora
MPAaKTUYECKUX CUTyallud, JeMOHCTPUPYIOLINX MPOSABICHUE JaBICHUS )XKUIKOCTH U 3aKkoHa [lackans,
HarpuMep MpoILecCOB B OpraHu3Me IpH riy0okoBoHOM HeIpsiHud (MC — Guosorust).

ATMocdepHoe
napiyenue (6 4)

Atmocdepa 3emiu U aTMOC(epHOe JaBlICHHE.
IIpuuunel cywecmeosanus 6030YWHON 000I04KU

3emnu. Onvim Toppuuennu. H3mepenue
ammocgheprozo oaenenus. 3asucumocmo
ammocghepnozo  0asnienuss om  8bICOMbl  HAO
yposuem  mopa. Ilpubopwr  Onsa  usmepernus
ammocgepHo2o 0agieHus.

,Zlemoncmpamm2

1. [MposiBnenne neldcTBHs aTMOCHEPHOTO

JIaBIICHNSI.

Habnronenue 3a SKCIepUMEHTAIbHBIM O0HAPYKEHUEM aTMOC(EpHOTo AaBICHUS.

AHanu3 U 00BSCHEHHE C ONOPOH Ha JWAAKTHYECKHUH MaTepuall 1oJ| KOHTPOJIEM TIeAarora oIbITOB U
MPaKTHYECKUX CUTYaIHi, CB3aHHBIX C JIeiiCTBUEM aTMOC(HEPHOTO JaBJICHUS.

Habnronenue 3a 00bsACHEHHEM CYILIECTBOBaHHSA aTMOc(epsl Ha 3eMile U HEKOTOPBIX IIaHEeTaX WM ed
OTCYTCTBUS Ha Jpyrux miaHerax u Jlyne (MC — reorpadus, actpoHOMHUS).

ba3oBoe mNOHMMaHHE NPUYUH HM3MEHEHHUs IUIOTHOCTH aTMOC(epbl C BBICOTOW M 3aBHCHMOCTH
aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI.

PelneHye TUIOBBIX pacyéTHBIX 3aj1ad B 1—2 NEHCTBUS ¢ ONOPOW Ha aurOpUTM, NPEIBAPHTEIBHO
pa3o0paHHbIA COBMECTHO C IIEIarOroM Ha pacyéT aTMOC(EPHOTo AaBJICHHUSL.

W3ydeHune noj pyKOBOJICTBOM Iearora yCTpoMcTBa OapoMeTpa-aHepouna.
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HeiicTBue
JKHAKOCTH U rasza
HA NOTPY:KEHHOE
B HUX TeJ1o (7 4)

eticmeue sicudkocmu u 2aza Ha NOSPYHCEHHOe
6 Hux meno. BrpITankuBaromas (apxuMenoBa)

cuna. 3akon  Apxumeda. Ilnasanue  men.

Boszoyxonnasanue.

jlemomcmpamm2

1. 3aBuCHMOCTh  BBITAJIKHBAIOMIEH CHIBI OT
00péMa TOTPYXKEHHOH dYacTH Telna H
TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO BBITAJKUBAIOIICH CHJIBI BECy

BBITECHCHHOH JKUJIKOCTH.

3. YcnoBue miaBaHMs TeN: IUIABaHHWE WIIH
MOTPYy)KEHHEe Tel B  3aBUCHUMOCTH  OT
COOTHOILIEHHSI IIOTHOCTEH TeJla U )KUIKOCTH.

Jabopamopnsie padbomuvl u onvimol.

1. UccnenoBanne 3aBUCHMOCTH Beca Tella B
Bo/ie OT 00BEMa MOTPYXEHHOU B JKUAKOCTH
YacTH TeNa.

2. OnpeneneHre  BHITAJKUBAIOIICH  CHIIH,
JNEHCTBYIOIIEH Ha TeNo, NOrpyXEHHOE B
KHUJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLICH
CUJIBI, JCUCTBYIOUIEH Ha TEJIO B KUIKOCTH,
OT Macchl Tena.

4. OmbITEl, AEMOHCTPHUPYIOLINE 3aBHCUMOCTH
BBITAJIKUBAIOIIEH CHJIbI, JAEWCTBYIOLIEH Ha
TEJNO B XKHUIKOCTH, OT 00hEMa MOTPYKEHHOMH
B JKMAKOCTh YacTH Te€jla WU OT IUIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBanue apeomeTpa UIH
KOHCTPYUPOBAHME JIOAKH U ONpejeNeHne eé
rPpy30M0IbEMHOCTH.

HaGmonenue 3a sKcliepUMEHTAIBHBIM OOHAPY)KEHHEM JEHCTBUS )KUAKOCTH U Ta3a Ha NOTrPpYKEHHOE
B HHX TeJIO.

OmnpeneneHne ¢ OMOPOW HAa TEXHOJOTMYECKYIO KapTy BBITAIKHBAIONICH CHIIBL, IEHCTBYIOIMIEH Ha
TENo, NOTPYKEHHOE B JKUAKOCTD.

HabGmonenue 3a nmpoBegeHNEM U 00CYKIEHHE COBMECTHO C MIEJaroroM OMNBITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTH BBITAIIKHBAONICH CHIIBI, IEHCTBYIOMIEH HA TENO B KUAKOCTH, OT 00BEMa MOTpyKEHHOM
B )KMJKOCTb YaCTH TeJla M OT INIOTHOCTH KAIKOCTH.

HccnenoBanne moj pYyKOBOACTBOM Ielarora 3aBUCHMOCTH Beca Tela B BOAe OT 00bEMa
HNOrPYKEHHOU B XKUIKOCTb 4aCTHU TEJIA.

Pemenne TUMOBBIX pacdyETHBIX 3aj1a4y B 1—2 NEHCTBUS C OMOPOIl Ha alNrOpUTM, MPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C II€JarOroM Ha NMPUMEHEHHEe 3aK0OHa ApXUMe/a U yCIOBUS ITaBaHUs TEll.
KoHcTpyupoBaHue npu MOMOIIM Tejarora apeoMeTpa ik KOHCTPYHPOBAaHUE JOAKH U OIpeesicHue
€€ rpy30NnoabEMHOCTH.

Pazgen 5.

Pabora u momHocTh. JHeprus (12 v)

Pabora
M MOIIHOCThH
(39)

Mexanunueckas pabota. MOIIHOCTh

HaOnromeHue 3a SKCIECPUMEHTANBHBIM ONPEACICHUEM MEXaHUYEeCKOH pabOTHI CHJIBI TSDKECTH TPHU
NaJeHUM Tejla W CWIbl TPEHUS NpPU PaBHOMEPHOM IMEpEeMELIEHUHM Tela I0 TOPU3OHTAILHON
MMOBEPXHOCTH.

HaGmonenue 3a geMoHCTpanuei pacyéra MOITHOCTH, Pa3BUBAEMOH MPH MOIBEME 10 JIECTHHIIE.
Pemrenue THMOBBIX pacu€THBIX 3amad B 1—2 JEWCTBHS C OMOPOH Ha aJrOpHUTM, MPEABAPHUTEIHHO

40




pa300paHHbBIi COBMECTHO C IEarOrOM Ha pacuéT MEXaHUUCCKOM PabOThl U MOIIHOCTH.

IIpocteie
MeXaHu3MBbl (5 1)

IIpocTele  MeEXaHU3MBI: phlyar, 010K,
HAKJIOHHAs IUIOCKOCTb. [Ipasuno pasHosecus
pviuaea.  Ilpumenenue npasuna  paerHogecus
pbvluaza K 010Ky. «3010moe npagunioy Mexamuxi.
KITJ IIPOCTBIX MEXaHU3MOB. IIpocteie
MEXaHN3MBI B OBITY M TEXHHUKE.

Jemoncmpavuu

1. ITpuMepsI IPOCTHIX MEXaHI3MOB.

Jabopamopnsie pabomovi u onvimul

1.0Onmpenenenne pabOTHl CHIIBI TPEHHS THPH
PaBHOMEPHOM JIBHYKEHUH Tena ()
TOPH30HTAIBHON TTOBEPXHOCTH.

2. UccnenoBanue ycinoBuil paBHOBECHS pblyara.

3. Usmepenne KIIJl HakIOHHOH MJIOCKOCTH

(37eKTpOHHAs IEMOHCTpAIIHs).

HavansHoe moHMMaHue BHIUTPHIIIA B CUJIE MIPOCTHIX MEXAaHU3MOB Ha MPUMEpE pbluara, MoABHKHOTO
Y HETIOJIBUYKHOTO OJIOKOB, HAKJIOHHOH TIOCKOCTH.

HccnenoBanue cOBMECTHO ¢ NIEAAroroM yCJIOBUSI paBHOBECHS phlyara.

OO0HapyXeHHEe IO PYKOBOACTBOM IIEIarora C OMOPOH Ha NWAAKTHYCCKHHA MaTepuaj CBOWCTB
MPOCTBIX MEXaHH3MOB B PA3JIMYHBIX MHCTPYMEHTAX W MPHUCHOCOOICHHUSIX, UCIIONB3YEMBIX B OBITY
U TeXHHKE, a TAKXKe B XKUBBIX opranuzmMax (MC — Ouosorus).

Habnromenne 3a SKCHEpUMEHTANBHBIM TOKAa3aTeIbCTBOM pAaBEHCTBA paboOT TpH NPUMEHEHUU
MIPOCTHIX MEXAHU3MOB.

Onpenenenue noa pykooactsoM neaarora KIT/l HakIOHHOM MI0CKOCTH.

Pemenne TUMOBBIX pacdyETHBIX 3a1a4 B 1—2 NEHCTBUS C OMOPOIl Ha alNrOpUTM, MPEABAPUTEIBHO
pa3oOpaHHBIA COBMECTHO C MEAAroroM Ha MPUMEHEHHE MpaBUjia PABHOBECHUs phluara M Ha pacuér
KIILI.

Mexanuueckas
Heprus (4 u)

Mexanuueckass sHeprust. Kunemuueckas u
nomenyuanvhas suepeust. llpeepawenue 00nozo
8UOA MEeXaHuyeckou 3Hepeuu 6 Opyeol. 3aKoH
COXpaHEHHs SHEPI'UU B MEXAHUKE.

JlabopaTopHble padoThl U ONBITHI.

1. Uzyuenue 3aKOHa COXpaHeHHs
MEXaHUYECKOH SHEPruu (31eKTpoHHAs
JIEMOHCTPAIIHS).

HaGumronienue 3a sKcriepUMEHTAIbHBIM ONpe/ielIeHUEM N3MEHEHHsI KWHETHUECKON U NOTeHI[MATbHON
SHEPTHUH TeJa MIPU €T0 CKATHIBAHNH 110 HAKJIOHHOW TIOCKOCTH.

DopMynUpOBaHHE COBMECTHO C IIEAaroroM Ha OCHOBE WCCIENIOBaHMS 3aKOHA COXpPaHEHHS
MEXaHW4YECKON SHEPTUH.

[TpexacTaBnenue Npy MOMOIIY MeJarora rpaHull IPUMEHUMOCTH 3aKOHA COXPaHEHMS SHEPTHH.
Pemmenne THIOBBIX pacu€THBIX 3ama4 B 1—2 NEHCTBHSA C ONMOPOH HA aNTOPHUTM, NPEIBAPUTEIHHO
pa3o0paHHbBII COBMECTHO C IeJIaroroM ¢ MCIOIb30BaHNEM 3aKOHA COXPAaHEHUS SHEPTHH.

PesepBHoe Bpems (3 1)

8 KUIACC (68 4)

TemaTnuyeckui
0JI0K, TEMBI

OcHoBHoOe cojepkaHue

OcHoOBHbIE BUBI 1eSITEILHOCTH YYalMXCSA
(Ha ypoBHe yueOHBIX AeiicTBHI)
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Paznen 6. TensioBble siBjieHus (28 u)
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Ctpoenue
U cBOlicTBA
BewecTna (7 4)

OcHognule NONOJCEeHUs MONEKYAAPHO-
KUHEMU4eckoll meopuu CmpoeHUus Geuyecmad.
Macca u pazmepsvr amomog u monexyn. Onvimbl,
noomeepoicoaoujue  OCHOBHbIE — NONOMHCEHU
MONEKYNAPHO-KUHEMUYUECKOU MeopUlU.

Mopgenu TBEPAOTO, )KUAKOTO M Ia3000pa3HOTO
COCTOSIHUI ~ BemecTBa. Kpucmannuueckue —u
amopghuvie mena. QObvAcHeHue ce0licme 2a308,
ocuokocmeti U meepovblx mel HA  OCHOBe
nON0JICeHUl MONEKYAAPHO-KUHEMUYECKOTL
meopuu. CMauMBaHWE U KANULIAPHbIE SGNCHUS.
Tennosoe pacwupenue u cocamue.

,Zlemoucmpauuuz

1. HabGnroeHne OpOyHOBCKOTO TBUKECHUSI.

2. Habnronenue nuddysuu.

3. Habmopenune  siBneHui
KalWUIIPHBIX SBICHHUH.

4. HabnronieHue TEIIOBOTO paclIupeHus Tell.

5. 3MeHeHue NaBiieHHs1 Ta3a MPU M3MEHEHHH
00béMa 1 HarpeBaHUM MITH OXJIAK/ICHUH.

Jabopamopnsie pabomul u onvimoi.

1. OmbITBl MO OOHApYXXEHUIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MIPUTSDKEHNS (v
JIEKTPOHHAS IEMOHCTPALIHSA).

2. OmpITBl  TIO  BBIPAIMBAHUIO KPHUCTAJIIOB
[IOBapEHHOM COJIM UJIU caxapa.

3.OmpiTel O HAOJIOJEHUIO  TEIJIOBOTO
pacuMpeHusl Ta30B, KUJAKOCTEH W TBEPIBIX

CMadYMBaHUA n

TEI.

4. Onpenenenre JaBieHHUs BO3Ayxa B OauioHe
HITPHIIA.

5. OnBITH, JEMOHCTPUPYIOIIAE 3aBUCHMOCTH
JaBIICHUsI BO3AyXa OT e€ro oo0séMa u
HATPEBaHUS WIIH OXJIAXKICHHS.

6. IIposepka eunomeswi JUHEeUHOU
3A6UCUMOCINU OJIUHBL CIMOJIOUKA HCUOKOCHIU 6
mepmMomMempuieckou mpybke om
memnepamypbl.

HaGmonenne u MHTEpIpETays COBMECTHO C IIE€AAaroroM OINBITOB, CBUAETEIbCTBYIOMNX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEILIECTBA: ONBITHI C PACTBOPEHUEM PA3INYHBIX BEIIECTB B BOJIE.

Pemenue TUNOBBIX pacuéTHBIX 3a7ay B 1—2 AeHCTBHS C OMOPOH HAa aJrOPUTM, NPEIBAPUTEIIHLHO
pa3o0paHHBIl COBMECTHO C IIEaroroM IO OLEHHWBAHMIO KOJMYECTBA aTOMOB WJIM MOJIEKYJ B
enuHuUIEe 00bEMA BElIECTBa.

[TpeacTaBneHue npu MOMOIIM Iearora OPOYHOBCKOTO JBIIKEHUS, siBIeHUA AUGGY3UU U pasIuIuid
MEXJy HIMH Ha OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETHUECKOH TEOPUU CTPOSHHSI BEIIECTRA.
OO0BscHeHHE NTPU TOMOIIY TeJarora ¢ ONOopoi Ha JUJAKTUYECKUN MaTephall OCHOBHBIX pa3iIHuuil B
CTPOGHHMH Ta30B, >KHUAKOCTEH M TBEPABIX TEI C HCIOJIb30BAHHEM IMOJOXKCHHH MOJIEKYJISIPHO-
KHHETHYECKOH TEOPHUH CTPOSHHS BEIECTBA.

ITpoBenenue noa pyKOBOACTBOM IIEIarora OIBITOB MO BRIPAIINBAHNIO KPUCTAIIOB IOBAPEHHOH COIH
WK caxapa.

ITpoBeneHne COBMECTHO € MEAAroroM U OOBSICHEHUE U3 NMPEIJIOKEHHOTO IIEPEYHsI BHIBOJOB OIBITOB,
JIEMOHCTPHUPYIOIMNX KaMJUISIPHBIC SBICHUS U SBJICHUE CMaYMBaHIA.

OObsicHeHHE C ONOpOH Ha TEXHOJOTHMUYECKYI0 KapTy IIOA PYKOBOACTBOM Iefarora poJiu
KalWUISIPHBIX SIBICHUHN JUIS IOCTYIJIGHUsI BOJIBI B opranu3M pactenuit (MC — Guosnorus).
HaGumtoienue orbITOB 110 HAOJIOIEHHIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEl.
OOBsCHEHHE C ONOpPOil Ha TEXHOJIOTHUECKYIO KapTy IOJ PYKOBOACTBOM IIefjarora COXpaHEHHS
00BéMa TBEPABIX TEN, TEKY4ECTH >KUIKOCTH (B TOM dHCIE, Pa3sHUIBI B TEKYyYECTH I Pa3sHbBIX
KHJIKOCTEH), JaBJICHUS Ta3a.

HaGmonenue 3a npoBeileHHEM OIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh JaBJIEHUS BO3IyXa OT €ro
00béMa M HAarpeBaHWs] WINM OXJIAKACHWSA, W UX OOBSICHEHHWE Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO
yUYeHHSI.

AHanu3 npH IOMOIIM TI€Aarora ¢ ONopol Ha JUIaKTHYEeCKHi MaTepHhai NMPaKTUYeCKHX CUTYyauui,
CBSI3aHHBIX CO CBOMCTBaMM Ia3oB, )KUIKOCTEH M TBEPABIX TEII.
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TemnoBble
npoueccsl (21 4)

Temnepatypa. Césase  memnepamypovi  Co
CKOPOCMBIO MENI0B020 OBUNCEHUSL YACTIUY.

Buytpennss sueprus. Cnocobvi uzmeHeHust
GHYMpEeHHel — dHepeuu: — menionepeoava U
cosepuienue pabomvi. Budvl mennionepedauu:
MENIONPOBOOHOCHIb, KOHGEKYUS, USTYUEHUe.

Konugectso TEIUIOTHI. VYaenbHas
TEIJIOEMKOCTh ~ BeLecTBA.  [enioobmen  u
meniosoe pasHosecue. Ypasuenue menio8020
bananca.

Inasnenue u omseepoesanue KpUCMALIUYECKUX
sewjecmg.  YyenpHas  TEIJIOTa  IUIABICHHUS.
Ilapoobpasosanue u rondencayus. Hcnapenue
(MC). Kunenue. VY nensHas TEIoTa
napooOpa3oBaHus. 3agucumocms memnepamypbl
Kunenuss ~ om  ammoc@epnozo  0agieHusl.
Brasicrnocms 6030yxa.

OHeprust  TOIUIMBA.  YJelpHass  TemoTa
CTOpaHMUSL.

Ipunyunvl pabomer mennogvix Oguzamenei.
K1l Mmeniosozo
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyacaroueti cpeodvt (MC).
3axon coxpanenus u npespawjeHuss IHepeUU 8
mennoguvix npoyeccax (MC).
Hemoncmpauyuu
1. TIpaBuna u3MepeHus: TeMIeparyphl.
2. Bunpl Terionepeaayu.
3. OxyaxkJIeHUe NpU COBEPIICHUH PAOOTBHI.
4. HarpeBanwe Tipu COBEpUICHHH pabOTHI
BHEITHUMH CHJIAMH.

5. CpaBHEHHE  TEIUIOEMKOCTEH  Pa3IHYHBIX
BELIECTB.

6. HaOironenne kumnenus.

7. HabnromeHne TMOCTOSIHCTBA — TEMIIEPATYPHI

IpH TUIABJICHUH.
8. Mozenu TeIUIOBBIX IBUTraTeICH.
Jlabopamopmnsie pabomol u onvimol.

1. Ilposepka eunomeswvl JUHEUHOU

O06ocHOBaHNE II0 MOATOTOBICHHOMY QJITOPHTMY COBMECTHO C NENaroroM NpaBHII H3MEPEHHS
TEeMIepaTyphI.

CpaBHEHHUE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U IIKAJl TEMIIEPATYPHI.

HaOnroeHue 3a mpoBEJCHUEM OIBITOB, JICMOHCTPHUPYIONINX H3MCHEHUE BHYTPEHHEH YHEPTHH TEla B
pe3yabTaTe TEIUIoNepeiaut U pabOThl BHEITHUX CHJL.

HaOnromeHue 3a mpoBeIcHHEM OIBITOB, OOCYXKICHHE TMPAKTHUCCKUX CHTYAIUH, JEMOHCTPHPYIOIIIX
pa3IMYHbIC BBl TEIUIONECPEIaYH: TSIUIONPOBOIHOCTh, KOHBEKIUIO, U3y UYCHHE.

HccnenoBanue ¢ Omopoil Ha TEXHOJIOTMYECKYIO KapTy TOJ PYKOBOJICTBOM IIENarora siBICHUS
TEIUTO0OMEHA TIPH CMEIIUBAHUH XOJIOTHOW U TopsTIeil BOJIHI.

Habnromenue ycTaHOBICHHS TETIOBOTO PAaBHOBECHS MEXKTY TOPSUEH U XOJIOXHOW BOJIOM.
OmnpezneneHne My MOMOIIH eJarora KOJIMIeCcTBa TEIUIOTH, MOIYYSHHOTO BOIOH MPH TEIUIOOOMEHE
C HAaIPETHIM METALTMYCCKUAM HITHHAPOM.

OmnpezneneHne MO TaOIAIE YACTHHOMN TEIIOEMKOCTH BEIIECTBA.

Pemenne TUMOBBIX pacdy€THBIX 3aj1a4 B 1—2 NEHCTBUS C OMOPOIl Ha aNrOpUTM, MPEABAPUTEIHHO
pa306paHHLII\/II COBMCCTHO C II€aaroroM, CBsA3aHHBIX C BBIYHCJICHHCM KOJHMYCCTBA TCIIJIOTBI M
TEIUIOEMKOCTH TIPU TEIIIOOOMEHE.

AHaJ'II/I3 Ipyu noMouur negarora CI/ITyaHI/Iﬁ MPaKTUYCCKOro HCIOJb30BaHUA TCIJIOBBIX CBOICTB
BEIIECTRE W  MaTepHalioB, HampuMep B  IEJSIX  JHEProCOCPSIKEHHS:  TCIIOU3OJIAIHS,
9HEprocOeperaronIie KphIu, TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue sBneHnid McapeHus M KOHICHCAIINH.

Habnromenue 3a uccieoBaHrEM IpoIIecca UCIAPSHHS PA3ITUIHBIX KUIKOCTEH.

OOBsCHEHHE TIO ATOPUTMY COBMECTHO C TIEIaroroM SIBIICHUH HCTIapeHUs M KOHICHCAIIMHA Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUCHHS.

Habnronenue n o0bsCHEHHE TIpoliecca KUTICHHS, B TOM YHCJIe 3aBUCHMOCTH TEMITEPaTyphl KUTICHUS
OT JaBIICHHS.

OmnpeneneHne o TabiuIle OTHOCUTENBFHOHN BIAKHOCTH BO3-/IyXa.

Habnromenue mporecca IiaBiIeHUs] KPUCTAIUTMIECKOTO BEIECTBA, HAIPUMED, JIb/a.

CpaBHeHI/Ie o IUJlaHy IpHu TOMOIIM Tne€Aarora MNPOHECCOB IUIABJICHUA KPUCTAINIMYECKUX TEJI
U pa3MsATdeHHs IPYU HarpeBaHUU aMOP(HBIX TEIL.

OmnpenesneHue Mo TabuIle yaeIbHONW TETUIOTH TJIABJICHUS JIba.

OOBsICHEHHE TIO CXeMe MOCiIe 00CYKJSHMsI C TIeIaroroM SIBJICHUN TUIABIICHUS U KPUCTAJUTU3AIMHA Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHSI.

Pemenne THMOBBIX pacdéTHBIX 3aqad B 1—2 JEWCTBUS C OMOPOW Ha AITOPHUTM, MPEIBAPHUTEIHHO
pa3o0paHHBII COBMECTHO C TMIEJaroroM, CBS3aHHBIX C BBIYHACICHUEM KOJIMYECTBA TEIUIOTH B
mpolieccax TeIUIonepeaayy MNPy IUIABICHHN U KPUCTAJUIN3AIUH, UCTIAPDCHUU W KOHICHCAIIUH.

AHanu3 npu MOMOIIH TeJarora ¢ OMOpO Ha JUIAKTHYSCKUA MaTEpHaT CUTYalluil MPaKTHYECKOTO
MIPUMEHCHUA SIBJICHUM IUJIaBJIEHUS U KpucTallin3dallui, HaAOPUMEP, IMOJIYYCHUEC CBEPXUNUCTBIX
MaTepHaJioB, COJEBAas TPENKa U JIp.

AHanu3 npy TOMOIIH TTegarora paboTel U 0OBSICHEHHE IPUHIINIIA ISHCTBHS TEIIOBOTO IBUTATEIIS.
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3a6uUcCUMoCmu OJIUHbL CMONOUKA HCUOKOCU 6
MepMOMempUueckoll mpyoxe om
memnepamypeol.

2.Habnronenue M3MEHEHUS BHYTPEHHEH

(6}

OHCPruu TE€jIa B PE3YJbTATE TCIJIONIECpEAavdn
u pa6OTI)I BHCHIHUX CHIJI.

. UccnenoBanue sBlIeHUS TemIoooMeHa npu

CMEIIIMBAHUM XOJOTHOM U ropﬂqeﬁ BOJEI.

. Onpeaeﬂeuue Kojiudyecmea menJjioninl,

NOMYHYEeHHO20 6000U NpuU menioobmene ¢
Hazpemuvlm MemaiIuieckum YuauHOpoM.

. I/ICCJ'ICI[OBEIHI/IG nponecca ncuapeHus.
. Onpez[eneHI/Ie OTHOCHTCIHPHOM BIAXKHOCTH

BO3YyXa.

. Onpedenenue yoenvHol meniomol niAG1eHUs.

nboda.

Brrunciienne KOTHYECTBa TEIUIOTHI, BRIICISIOMIETOCS MPH CTOPAaHUH PA3IMYHBIX BHIOB TOIUTHBA, H
KII/ nBuraremns.

OO6CyKaeHre COBMECTHO C TMENaroroM 3KOJIOTHYECKUX TOCIEACTBUI HUCHIOJIb30BaHUS JBUTATENCH
BHYTPEHHETO CTOPaHuUs, TEIIOBBIX U TUAPodieKTpocTaHuil (MC — 9KOJIOT s, XUMUS).

Paznen 7. DiiekTpryeckne ¥ MArHUTHBIE ABJIeHusA (37 1)
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DJIeKTpUYecKHe
3aps/bl.
3apsikeHHbIE
TeJa ! uX
B3auMo/elicTBHE
(7w

Onexmpusayus men. J|Ba poja 3JEeKTPHUSCKUX
3apsnoB. B3ammonelcTBHE 3apsOKEHHBIX — TEIl.
3axon Kynona (3aucumocmo cuvl
83AUMOOEUCMEUSL 3aPAICEHHBIX Mel OM BETUYUHDL
3aps008 U pacCmMosHUsl MeNHCOY MeraMUL).

OnekTpudeckoe  mone.  Hanpsaowcénnocmo
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu

9NeKmpuyeckux  nonew  (Ha  KA4ecmeeHHOM
yposHe).

Hocumenu INEKMPUYECKUX 3apA008.
Onemenmapnbviii NeKMPUUecKui 3aps0.

Cmpoenue amoma. IIpOBOTHUKY U IUIIICKTPUKH.
3aKOH COXPAaHEHMS JIEKTPUIECKOTO 3apsia.
,Zlemoncmpauuuz
1. Onextpuszanus Te.
2.JlBa poma OJNEKTPUYECKHX 3apsigoB H
B3aMMOJIeHCTBHE 3apsKCHHBIX Tell.
3. YCTpOHCTBO U JIeiiCTBUE DIIEKTPOCKOIIA.
4. DnexTpocTaTHyecKasi HHIYKIHUS.
5. 3aKOH COXpaHEHUs SIEKTPUUECKUX 3aPsI/IOB.
Jabopamopnsie pabomul u onvimoi.
1. OmbITB IO HAOMIOJCHUIO BJIEKTPHU3ALMH Tell
MHJIyKIUEH 1 IPU COIPUKOCHOBEHUH.

Habnromenue 3a mpoBeieHHEM OTIBITOB TI0 SJICKTPU3AINH TEJI IPH COMIPUKOCHOBEHUH U HHYKIIHEH.
Habnronenue n oObsCHEHHE C OMOPOH Ha AMTAKTHUECKUI MaTepHal B3aMMOACHUCTBHS OJTHOMMEHHO
Y pa3HOUMEHHO 3apsKEHHBIX Tell.

OO0bsicHeHHEe TIPU [TOMOIIM Melarora NpUHIKUNA JSHCTBUS 2JIEKTPOCKOIIA.

OObsiCHEHHEe COBMECTHO C TENaroroM SBJICHHM JJIEKTPU3alUU TMPU CONPUKOCHOBEHUH TEl U
MHIYKIHMEH ¢ UCTIOIb30BAHUEM 3HAHUI O HOCUTENSX DJIEKTPUUECKUX 3apSA0B B BEIIECTBE.
PacnosHaBanne M OOBSICHEHHE IO CXEME COBMECTHO C TIEJaroroM sIBICHUN 3JICKTPU3AINU
B ITIOBCEIHEBHOM KU3HU.

Habnromenne u oOBsICHEHHE C OMOPOH Ha TEXHOJOTHYECKYIO KapTy OIBITOB, FJLTIOCTPHPYIOIINX
3aKOH COXPaHEHU IEKTPHUECKOTO 3apsa.

HabnromeHue onpITOB IO MOJCTUPOBAHAIO CHIIOBBIX JIMHUH SJICKTPUIESCKOTO TTOJIS.

HccnenoBanue moa pyKOBOACTBOM IIeJarora JCHCTBUS AJIEKTPHUYSCKOTO IIOJII HA TPOBOJHUKU U
TUDJICKTPUKA
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IocTostHHBIH
3JIeKTpUYecKHil
ToK (17 4)

DNeKTpUUeCcKuil TOK. Ycnosus cywecmeosanus
nekmpuyecko2o moxa. VICTOUHUKH MTOCTOSHHOTO
ToKa. JIeHCTBUS AIEKTPUIECKOTO TOKA (TEILIOBOE,
XUMHUYECKOE, MarHUTHOE). OIeKMPUdecKuti mox
8 AHCUOKOCMSAX U 2A3AX.

Pabota W MOIIHOCTH 3JCKTPUYECKOTO TOKA.
3axon [rcoyna—Jlenya. Inexmpuueckue yenu u
nompeoumeny 2NeKMpU4ecKol duepeuu 6 Ovimy.
Onextpuueckas uenb. Cuia Toka. DIEeKTpUIECKoe
HanpspkeHue.  CONpOTHBIICHHE  IPOBOIHHUKA.
Yoenvroe conpomuenenue gewgecmsa. 3akon Oma

UL ydacTka 1mend. [lociemoBarenbHOE |
mapaiesHOe COCIMHCHUE TIPOBOTHHUKOB.
Kopomkoe 3amvikanue.

/Iemoncmpamm2

1. ITpoBOJHMKH U TUAIIEKTPUKH.

2. MopenupoBanue CHJIOBBIX JTUHUN

3NEKTPUUYECKOTO O,

. ICTOYHMKY IOCTOSIHHOT'O TOKA.

. JIeHiCTBUA 3JIEKTPUUECKOrO TOKA.

. DNEKTPUUYECKUI TOK B KHUIKOCTH.

. T'a30BbIii pa3psa.

. I3sMepeHne cuipl Toka aMIepMeTpoM.

. I3sMepeHre 3IIEKTPHYECKOTO  HATPSHKCHUS

BOJIETMETPOM.

9. PeoctaT 1 MarasuH COIPOTHBIICHHH.

Jlabopamopnsie pabomol u onvimoi.

1. HccnemoBaHue AEWCTBHSA DJIEKTPHUECKOTO
TIOJIsl HA IPOBOAHUKH U TUDIIEKTPUKH.

2. Co6opka 1 mpoBepka padoThI IMEKTPUIECKON
[ETTH IOCTOSIHHOTO TOKA.

3. H3mepeHue u peryanpoBaHUE CHIIBI TOKA.

ONO O~ W

4. HUsmepenue u perynupoBaHue
HaNpsKEHUs.

5. HUccredosanue 3asucumocmu cunvl mMokd,
uoyujeo yepes pesucmop, om

CONPOMUBIIEHUS. PE3UCTOPA U HANPSNCEHUSL.
6. Onvimbl, demoncmpupylouue 3a6UCUMOCb
NEKMPUYECKO20 conpomuenenus

HaGmonenne pasnuyHBIX BHIOB ACHCTBHUS 3JEKTPUUECKOTO TOKA M OOHApyKEHHE COBMECTHO C
MENaroroM 3TUX BUIOB JEHCTBHS B TIOBCEIHEBHON XKU3HH.

COopka 110 cxeMe U MCIBITaHUE M0/ KOHTPOJIEM TIeJIarora 3JeKTPUYECKON IEMH MOCTOSHHOTO TOKa.
HaGmonenue 3a neMoHCTpalyeil N3MepeHts CUITbl TOKa aMIEPMETPOM.

HaGmonenue 3a neMoHcTpalyeil n3MepeHust IEKTPUIECKOT0 HAIPSDKEHHST BOJIBTMETPOM.
[TpoBenenne M OOBSICHEHWE MPU IOMOIIM YYHTENS OINBITOB, JEMOHCTPUPYIOUIMX 3aBUCHMOCTD
JIEKTPUYECKOTO COMNPOTUBICHUS MPOBOJHHUKA OT €r0 JUIMHBI, IJIOMIAAN MONEPEeYHOTO CEYEHUs U
MaTepHana.

HaGmonenne 3a aeMOHCTparyell MCCIeNOBaHMS 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOUIEro 4epe3
PE3UCTOP, OT COINPOTUBIIECHUS PE3UCTOPA U HANIPSIKEHHS HA PE3UCTOPE.

ba3oBble npeacTaBieHUs O MpaBUIIaX CIOXKEHUS HANPSKEHHWN IPU MOCIEA0BATEIbHOM COEIUHEHUN
JIByX PE3UCTOPOB.

ba3oBele npeacTaBneHus 0 NpaBUiIax Il CHIIBI TOKA IIPU MapaieIbHOM COEIUHEHHN PE3UCTOPOB.
HaGmionenne neMOHCTpalu Mejarora O CHTYaIlsIX IIOCIEOBAaTENbHOTO M IapauleNIbHOTO
COEJIMHEHUS IPOBOIHUKOB B JOMAIIIHUX AJIEKTPUIECKUX CETSX.

Pemenne TUMOBBIX pacdy€THBIX 3aja4 B 1—2 NEHCTBUS C OMOPOIl Ha alIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBIIl COBMECTHO C NEJaroroM C HcCIojb3oBaHueM 3akoHa Oma u Qopmyn pacuéra
IEKTPUYECKOTO  COMPOTHBIEHHS TPH IOCJIENOBAaTEIBHOM W MAapajuIeIbHOM  COEAWHEHHU
MIPOBOTHHUKOB.

OnpeneneHne C OHNOPOH Ha TEXHOJOTMYECKYI0 KapTy IIOJ PYKOBOJICTBOM Ilearora paOoThI
3JEKTPUUECKOTO TOKA, IPOTEKAIOIIEr0 YepPe3 PE3UCTOP.

OnpezneneHre ¢ ONOPOM Ha TEXHOJOTMYECKYKO KapTy MOJA PYKOBOJICTBOM IE€Aarora MOLIHOCTU
3IEKTPUUYECKOTO TOKa, BBIIESIEMOM Ha PE3UCTOPE.
HaGmonenue 3a ucciiejoBaHieM 3aBUCUMOCTH CHIIBI TOKA Y€pPe3 JIAMITOUKY OT HANpsDKEHHs Ha HEH.
OmpeneneHye C ONOPOM Ha TEXHOJOIMUECKYI0 KapTy moJ pykoBoactBoMm nenarora KIIJ
HarpeBaTes.

HaGumronienue 3a ucciieioBaniueM peoOpa3oBaHus SHEPTUH NPH MOJbEME TPy3a 3JIEKTPOIBUTATEIIEM.
OOBsACHEHNE TIOCIIE PACCYXIEHHsS C IEeJaroroM W COCTaBJICHHE IUIaHAa-KOHCIIEKTa YCTPOWMCTBA H
MIPUHIAIA ASHCTBHUS JOMAIIHUX AJIEKTPOHATrPEBATEIFHBIX MPHOOPOB.

OO0BsCHEHHE TIOCIIE PACCYXKICHHUS C TIEarOrOM M COCTaBJICHUE IIaHAa-KOHCIIEKTA IPUYHH KOPOTKOTO
3aMBIKaHHA ¥ IPUHINIA JEHCTBUS TUIABKUX MPEIOXPaHUTEICH.

Pemenne TUNOBBIX pacu€THBIX 3aau B 1—2 AEWCTBHUs C ONMOpPON HAa alrOPUTM, MPEIBAPUTEIILHO
pa3o0paHHbBII COBMECTHO C IeJIaroroM ¢ MCIojIb30BaHneM 3akoHa Jxoyns—IJleHna.

HaGmoenne BOSHUKHOBEHHMS 3JIEKTPUYECKOTO TOKa B )KUAKOCTH.
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10.

11.

12.

NPOBOOHUKA OM e20 OIUHbl, NIoWaAoU
NONEPeyHO20 CeyeHus 1 Mamepuad.
Tlposepra npasuna cnodxcenus HanPsAX’CeHU
npu NOCie008AMeNIbHOM COCOUHEHUU O08YX
Pe3UCmopoa.

Ilposepra npasuna 0ns cunvl moka npu
NapaniebHoOM COeOUHEHUU Pe3UCTOPO8.
OnpenencHue  pabOTBI  ANEKTPHUCCKOTO
TOKA, UAYIIETO Y4epe3 Pe3ncTop.
OnpeneneHre MOITHOCTH AJIEKTPHYECKOTO
TOKa, BEIJICISIEMON Ha Pe3nCTOpe.
UccnenoBanne 3aBHCHMOCTH CHIIBI TOKa,
HAYIIETro Yepe3 JIAMIOYKY, OT HAIpsHKCHUS
Ha HEew.

Onpeoenenue KII/] nacpesamens.
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MaruurHsie
siBJIeHus (6 1)

[TocTosiHHBIE MarHUTHL. B3auMopeiicTBue

MOCTOSIHHBIX MarHuToB. Maenummoe noie.
Maeznumnoe none 3emnu u e2o 3navenue Ol
arcusnu Ha 3emne. Onvim Opcmeda. Maenumnoe
noie snekmpuyecko2o moxa. Ilpumenenue
91EeKMpOMAcHUMO8 8 mexHuke. /leticmaue
MASHUMHO20 NOJA HA NPOBOOHUK C MOKOM.
Dnexmpoosuzamenb NOCMOAHHO20 MOKA.
Hcnonvzoeanue snexkmpoosueamerneii 8
MexXHUYecKux yCmpoucmeax u Ha mparcnopme.
/Iemoncmpamm2

1. BzaumMoselicTBH€e ITOCTOSTHHBIX MAarHUTOB.

2. MopenupoBanue HEBO3MOXHOCTH
pazieNieHus MoJII0COB MarHuTa.

3. MogenupoBanue MarHUTHBIX
MOCTOSIHHBIX MarHuTOB.

4. OnsIT DpcTena.

5. MarautHOE TI0JI€ TOKA. DIeKTPOMArHUT.

6. JleficTBrie MAarHUTHOTO TIOJISI HA TIPOBOTHHK C
TOKOM.

7. DNeKTpOABUraTENh IIOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. HUccaenoBanue MarHuTHOTO
B3aUMO/IEHCTBUS TIOCTOSIHHBIX MAaTHUTOB.

2. Usyuenwue MarHuTHOTO ToJIst
MIOCTOSIHHBIX MarHUTOB MPHU WX 00BEIUHEHUU U
pa3zeneHun.

3. Uccnenosanue neicTBUS
3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

4.  OnbITH, JIEMOHCTPUPYIOLINE
3aBUCUMOCTh CHJIBI B3aMMOJEHCTBUS KaTYyIIKU
C TOKOM W MarHurta OT CHJIbl TOKa U
HATIPaBJICHUS TOKA B KaTYIIKE.

5. MH3yueHwme AEWCTBUS MAarHWTHOTO OIS
Ha TIPOBOJIHHUK C TOKOM.

6.  Koucmpyuposanue u usyuenue pabomoi
anexmpoosuzamens.

7. Wsmepenme KIIJI snexTpomaBurateabHOM
YCTaHOBKH.

noneu

HccnenoBanue noj pyKoBOJICTBOM IeJarora MarHUTHOTO B3aUMOJICHICTBUS IOCTOSHHBIX MarHUTOB.
W3yuenne ¢ onopoil Ha TEXHOJOTHUYECKYIO KapTy IOJ PyKOBOJACTBOM I€Jarora MarHUTHOTO TOJIS
MOCTOSIHHBIX MarHUTOB IIPH UX 0OBEANHEHUH U Pa3JICIICHNH.

HaGumonenue 3a mpoBeieHHEM OTIBITOB IO BU3YalH3aluy MO HOCTOSIHHBIX MarHUTOB.

N3ydenne noJ pyKoBOACTBOM IENArora siBICHUs] HAMarHUYMBAaHUS BEILECTBA.

HccnenoBanue COBMECTHO € ENArOroM J€HCTBUSA 2IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.
HaGmonenne 3a mpoBEAEHHEM OIIBITOB, JEMOHCTPHPYIOMINX 3aBUCHMOCTD CHIIBI B3aUMOJACHCTBUS
KaTyIIK{ C TOKOM M MarHUTa OT CUJIBI U HANIPABIIEHHs TOKA B KaTyIIKE.

AHanu3 TpH TOMOINM II€Jarora CUTyaldil NPaKTUYECKOro HPUMEHEHHUS >JIEKTPOMAarHuTOB (B
OBITOBBIX TEXHUYECKHX YCTPOICTBAaX, MPOMBIIIICHHOCTH, MEANIIIHE).

W3yuenne ¢ omopoi Ha TEXHOJOTHMUYECKYI0 KapTy TIOA pPYKOBOJACTBOM Iefarora JeicTBus
MAardmMTHOTI'O IOJIA Ha MPOBOAHUK C TOKOM.

W3ydenue ¢ onopoi Ha IUAAKTUYECKUI MaTepuall AEUCTBUS 3J1EKTPOABUTaTEIs.

N3mepenue coBmectHO ¢ negaroroM KIIJ[ anextpoaBUraTeabHOM yCTaHOBKU.

Bba3zoBele mpencTaBieHHs O PA3TUUHBIX MPUMEHEHMAX IEKTPOABHUraTelei (TpaHCHOPT, OBITOBBIC
YCTpOMCTBA U JIp.).
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DJIEKTPOMATrHUT
Hasl HHAYKIUS
(49)

Onvimoi Dapadoes. Henenue
anexkmpomazuumnou undykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi noxyYeHus.

2NIeKMpuyecKoll dHepauu. DIEKTPOCTAHIUU Ha
B0O300HOBJISICMBIX HCTOUHUKAX YHEPTUU.
ﬂemomcmpamm2
1. ccnenoBanne SBICHHS SIEKTPOMATHUTHON
WHIYKIIH.

2. Onprter Dapagest.

3. 3aBHCUMOCTh HANpaBJICHUS HHIYKIHOHHOTO
TOKa OT YCIIOBHI €T0 BOZHUKHOBEHHUSI.

4. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomol u onvimoi.

1. OneITEI o KCCJIEJJOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHOU WHAYKIUN:
HCCIEIOBaHME M3MEHCHUM 3HaueHUI |
HaHpaBHCHI/IH I/IH[[yKHI/IOHHOFO TOKa.

HpOBe,HeHI/Ie COBMCCTHO C II€JaroroM OIIbITOB IIO HCCICOAOBAHHIO SBJICHUA 3J'IeKTpOMaFHPITHOﬁ
WHAYKIOHU: UCCIICAOBAHNUC M3MEHEHMI 3HaUCHUS U HalpaBJICHUS UHAYKIITUOHHOI'O TOKa

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

TemaTnyecKkui OcHoBHoOe coep:kaHue OcHoOBHbIE BUbI 1eSIT€IbHOCTH YUALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHBIX el CTBUIl)
Pa3znen 8. Mexanunuyeckue siBiaeHust (40 4)
MexaHuveckoe Mexanmdeckoe [IBWKEeHHE. MarepuanbHas | AHaIH3 ¢ IOMOIIBIO Iefarora u 00CyXICHHE Pa3IMYHBIX IPUMEPOB MEXaHHUECKOTO JBIKCHIIS.
JBHKEHU e touka. Cucrema orcuéra. OtHOCHTENBPHOCTH | OOCYXKICHHE COBMECTHO C IIEIAaroroM TpaHUIl IPUMEHIMOCTH MOJEIN «MaTepHaIbHast TOUKay.
U CIOCO0bI €ro MEXaHUYECKOTO0  JBMXKCHHUA.  PaBHOMepHoe | OmmcaHue mociie OOCYXICHHS C IMeJaroroM MEXaHWYEeCKOI'O JBIIKCHHS Pa3IMYHBIMH CII0OCOOaMU
onucanus (10 4) | npsmonuHeiiHoe naBWKeHHE. Hepasnomephoe | (ypaBHEHHUE, TabuIa, rpaduk).
npamonunetnoe  Osudicenue.  CpemaHssi u | AHaIM3 TOJA PYKOBOACTBOM IMEJarora >KU3HEHHBIX CUTyalluid, B KOTOPBIX MPOSIBISIETCS
MEHOBEHHAs. cKOpoCcmb mena npu | OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBUKEHHUSI.
HEePasHOMEPHOM OBUNCEHUU. HaGmronenre MexaHHn4ecKoro IBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.
Yckopenue. Pasnoyckopennoe | CpaBHeHHUE TTyTeH U TPACKTOPHUI ABIKEHHUS C OTIOPON HA TEXHOJIOTHUYECKYIO KapTy MOJ PyKOBOJICTBOM
NpPAMONUHEUHOe oguoiceHue. CBoOonHOE | Tearora OJHOTO U TOTO K€ Tea OTHOCHUTEIFHO PAa3HBIX TEN OTCUETA.

nageune. Onvimot I anunes.
Pasnomeproe oOsudicenue no oxpyscHocmu.
Iepuoo u yacmoma obpawenus. Jluneunas u
yenogas ckopocmu. Llenmpocmpemumensroe
VCKOpeHue.
Hemoncmpauyuu
1. HaGmrogenne MeXaHHYECKOTO IBHKEHHUS
Tela OTHOCUTENBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHMEe  myTed M TpaeKTOpUH
JIBUKEHHUST OJHOTO W TOTO IKe Tela
OTHOCHUTEJIbHO Pa3HbIX T€J OTCUETA.

3. U3sMepeHne  CKOPOCTH H  YCKOPCHHUS
MPSIMOJIMHEHHOTO JIBYKCHHUSL.

4. UccnenoBanue MIPU3HAKOB
PAaBHOYCKOPEHHOTO JABIDKCHHS.

5. HaOmronenne JIBYKCHHUS Tena no
OKPY>KHOCTH.

6. HaOnmromeHne  MeEXaHHYCCKUX  SIBIICHHIA,
IPOUCXOJAIIMX B CHCTEME  OTCYéTra
«Tenexka» mnpu e€ paBHOMEPHOM H
YCKOPEHHOM  JIBIDKCHHH  OTHOCHUTEIFHO

AHanmm3 ¢ IOMOMIBIO Tefarora TekcTa ["amiiess 00 OTHOCHTENBHOCTH IBHKCHUST; BBITOTHEHHE 3aIaHUH
IO TEKCTY (CMBICTIOBOE UTCHUE).

[IpocTeiimme BBHYUCICHUS IO 00paslly CpPemHEH CKOPOCTH CKOJBXEHHUS OpycKa WU JIBIKCHHS
[IapuKa 1Mo HaKJIOHHOW TUTOCKOCTH.

AHanmu3 1 00CyKICHHE C OMOPOIl Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJICTBOM IEAarora Crioco0oB
NpUOINKEHHOTO OTIPEIeIeHUs] MTHOBEHHOM CKOPOCTH.

OmnpeneneHue MOCie pacCyXISHHs C II€JaroroM IO CXeMe CKOPOCTH PaBHOMEPHOTO JIBHXKEHMS
(mapuka B )KUIIKOCTH, MOJEIH 3JIEKTPUUYECKOr0 aBTOMOOKJIS U T. 11.).

OmnpeneneHne COBMECTHO C ITI€AAaroroM IyTH, NMPOWIEHHOTO 3a JAHHBIA MPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rpaduKy 3aBUCMMOCTH MYTH PABHOMEPHOTO JIBIKEHHUS OT BPEMEHHU.
HauanpHble mpeacraBieHHE O NPUHLIUNAX JEHCTBHS NPUOOPOB, HM3MEPSIOUINX
(criuioMeTpoB).

[pocreiimue BerYnCIEHUs MO 00pasily MyTH W CKOPOCTH IPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKCHUH Tela.

OmnpeneneHne COBMECTHO C I€1aroroM MpoHIeHHOTO ITyTH U YCKOPEHHUS JBIDKEHUS Tella 1o rpaduKy
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO IBI)KEHHMS Tejla OT BPEMEHH.
OmnpeneneHne C IMOMOIIBIO TEarora YCKOPEHHs Tella MPH PaBHOYCKOPEHHOM JBH)KEHHH MO
HAKJIOHHOH IUIOCKOCTH.

H3mepeHne 1o cxeme IOCie PacCyKACHHs C MeJaroroM IepHoja M 4YacTOThl OOpalleHusl Tena Mo
OKPY’KHOCTH.

OmnpeneneHrne HaXOXACHUS TOJ PYKOBOJICTBOM I€arora CKOPOCTH PaBHOMEPHOTO IBIKEHUS Teja

CKOPOCTb
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KaOmHeTa QU3UKH.

Jabopamopnsie padbomuvr u onvimol.

1. Koucmpyuposanue mpaxma 0na pazeona u
OoanvHelume20 pasHOMEPHO20 — OBUIICEHUS
WAPUKQa UIU MenedicKu.

2. Onpenencuue cpeaHei CKOpOCTH
CKOJIbKEHMsT Opycka WIIM  JIBHDKCHHS
IIapHUKa 110 HAaKJIOHHON IJIOCKOCTH.

3. OmpenencHne  ycKOpeHWs  Tela  IpH
PaBHOYCKOPEHHOM JBIKCHUH 1o
HaKJIOHHOH IJIOCKOCTH.

4. VccnenoBaHne 3aBUCHMOCTH IYyTH OT

BpEeMEHHU npu PaBHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4allbHOM CKOPOCTH.

5. Ilposepka 2unomesoi: ecnu npu
PABHOYCKOPEHHOM 08udICeHUU be3
HAYaibHOl CKOPOCMU NYmMu  OMHOCAMCS
Kak — pso  HeYyémHuIX  uucei, Mo
coomseememeyrouue NPOMENCYMKU

B6pPEMEHU 00UHAKOBHL.

10 OKPY’KHOCTH.
Pemenne THIOBBIX pacdETHHIX 3ajad B |—2 IEWCTBUS C OMOPO Ha alTOPHUTM, MpPEIBAPUTEIHHO
pa3o0paHHBII COBMECTHO C T[€aroroM Ha OMNpEAENIeHHEe KUHEMAaTHYeCKHX XapaKTepPHCTHK
MEXaHUYECKOT0 JBIKEHUS Pa3IUYHbIX BUIOB.

PacnioznaBanue n npuOIMKEHHOE ONKMCaHKe Mo 00pasiy nocie 00CYKICHUS C MEeAaroroM pasjiMuHbIX
BUJIOB MEXAaHMYECKOT'O IBIKCHUS B NMPUPOJIE M TEXHUKE (Ha MpuMepax CBOOOJHO MaJalomuX Tedl,
JBIDKCHUS! JKMBOTHBIX, HEOECHBIX TEJI, TPAHCIOPTHBIX CPEJCTB U IP.).

B3aumopeiictBue
Ted (20 4)

IlepBelii 3axkoH Hbprorona. Bropoil 3akoH
Herotona. Tperuit 3akon HbroTona. [lpunyun
CYnepnosuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUSL CKObIUCEHUSA, CULA MPEHUs NOKOS,
opyaue 8U0bl MpeHUs.

Cuna TsKECTH M 3aKOH  BCEMHPHOIO
TATOTCHHSA. YCKOpPEHHE CBOOOJHOTO MaJeHUs.
Heuoicenue naanem eokpye Coanya (MC).
Ilepsas kocmuueckas ckopocmo. Hesecomocmo
u nepezpy3Ku.

PaBHoBecue MaTepuaIbHON
Abcomromuo  meépooe  meno.  Pasnogecue
meépooeo  mena ¢ 3aKPEenyiéHHOU  OCbio
spawernus. MoMeHT cuibl. LJenmp msoicecmu.

Hemoucmpayuu

1. 3aBHCUMOCTb YCKOpEHMsI TeJla OT MAacChl

TeNna U JeHCTBYIOIIEH Ha HETO CUJIBI.

TOYKH.

Habnronenue u o6cyXeHHe COBMECTHO C NEJaroroM OMBITOB C JBHXKECHHUEM TeJa NMPH yMEHBIICHHH
BIMSHUS APYTHX TeJl, NPEMATCTBYIONINX JIBIKCHHUIO.

AHanM3 1O cXeMe IOCiie PAacCyXKJCHUS C IeJaroroM Tekcra [anmies ¢ ONMMCAaHWEM MBICIEHHOTO
9KCIIEpPUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH HMHEPIMH; BBHIITOJHEHHE 3aaHUH 10 TEKCTy (CMBICIOBOE
YTCHHE).

OO6cyxaeHune 1Mo/l pyKOBOJICTBOM II€Aarora BO3MOKHOCTH BBITIOJHEHHS 3aKOHA HHEPLUH B Pa3INIHBIX
cucTeMax OTcuéra.

Habmrogenne n o0cyXIeHHE COBMECTHO C TIEJaroroM MEXaHWYECKUX SBIICHUH, MPOUCXOMSIINX B
cucteMe orcuéra «Tenexka» INpu €€ paBHO-MEPHOM U YCKOPEHHOM JBM)XEHHUU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

ﬂeﬁCTBHH C BEKTOpaMH CHUJI: BBITIOJTHCHUE BaHaHI/Iﬁ 110 CJIOXKECHHIO Y BBIYUTAHUIO BEKTOPOB.
Habmrogenne 3a MpoBeAEHHWEM ONBITOB, JEMOHCTPUPYIOMIMX 3aBHCHUMOCTh YCKOPEHHS Teja OT
MIPUIOKEHHONW K HEMY CHJIBI M MacChl Tela.

AHanu3 1 00BSCHEHHUE C ONOPOH HA TEXHOJOTMYECKYIO KapTy IO/ PYKOBOJICTBOM I€/larora siBJICHUH ¢
HCIONb30BaHUEM BTOpOro 3akoHa HeroToHa.

Pemenne TUMoOBBIX pacdyETHBIX 3ajad B 1—2 JeWCTBUS ¢ ONOPOM Ha AJTOPUTM, HpPEeIBAPUTEIBHO
pa3o0paHHBIII COBMECTHO C MENaroroM C HCIIOJIb30BaHHEM BTOpOro 3akoHa HploToHa u mmpaBmia
CJIOKEHHSI CUIL
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2. HaGmonenue paBeHCTBa CHIT
B3aMMOJEHCTBHH TEIl.

3. 3mMeHeHne Beca Tena NPU YCKOPEHHOM
JIBHKCHUH.

JlaGopaTopHbie paGoThI H ONBITHI.

1. WccnenoBanue 3aBUCHUMOCTH CHJIBI TpCHUMA

pu

CKOJILKEHHSI OT CWIBl  HOPMAaJbHOTO
JaBJICHUSL.
2. Onpenenerne ko3 (UIMCHTa  TPEHUA
CKOJIBXCHHSL.

3. OnpenencHne KECTKOCTH NPYKHUHBI.

OmnpeneneHne COBMECTHO C TIEaroroM XECTKOCTH TIPYKUHEL.

AHanu3 cUTyallMii ¢ ONOpOM Ha TEXHOJOIMYECKYIO KapTy IOJ PYKOBOJCTBOM I€Aarora, B KOTOPBIX
HAOJIOIal0TCs yrpyrue nedopMaluu, U X 00bSICHEHHE C HCIOJIh30BaHUEM 3aKoHa ['yka.

Pemienne TUMOBBIX pacu€THBIX 3a7ad B 1—2 AeicTBHUS C OMOPOM Ha ajlropuTM, MPEABAPUTEIHHO
Ppa300paHHBIN COBMECTHO C TIEIarOroM C UCIOJIb30BaHHEM 3akoHa ['yka.

HccnenoBaHnre npy MOMOIIHM NE€Aarora 3aBUCUMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
nasneHus. CoBMECTHOE 00CYXKIICHHE PE3YIbTATOB UCCIICTOBAHMUS.

OmnpepeneHue MO KOHTPOJIEM Iearora ¢ Onopoi Ha KOHCIIEKT KO (DUIMEHTa TPCHUS CKOJIBKCHHUSL.
M3mepenue ¢ moMoLIbI0 EAArora CUIIbl TPEHUS MOKOSL.

Pewmienne TUNOBBIX pacuéTHBIX 3a7ad B 1|—2 AelcTBHS C ONOpPOM Ha alroOpuUTM, NMPEABAPUTEIBHO
pa300paHHBIN COBMECTHO € TIEIArOTOM C HCIIOJIE30BaHUEM (POPMYITBI U CHITBI TPEHUS CKOJBKEHHS.
AHanu3 Mo cXeMe IOCIE PACCYKIEHUs Menarora O JBMKEHUM TeJl TOJbKO IOJA AEHCTBHEM CHIIBI
TSPKECTH — cBOOOTHOTO NaJCHUS.
OO®BscHEHHKE TI0J] PYKOBOJCTBOM IeIarora He3aBUCUMOCTH YCKOPEHHsI CBOOOHOTO MaICHUS OT MacChl
Tena.

OrneHKka COBMECTHO C IMEIaroroM BEWYHHBI CUJIbI TSATOTCHUS, NEUCTBYIOIIEH MEXIY ABYMs TElIaMH
(nms pa3HBIX Macce).

AHanmu3 ¢ OmoOpoil Ha MUIAKTUYCCKUN MaTephall JBUKCHHUS HEOCCHBIX TEJ MOJ ICHCTBHEM CHIIBI
TATOTEHUS (C UCMIOJIb30BAHHEM JOMOJHUTEILHBIX HCTOYHHUKOB HH(POPMAITUH).

Pewienne TUNOBBIX pacu€THBIX 3a7ad B 1—2 AelcTBUS C ONOPOM Ha alrOpuUTM, MPEABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIEarOrOM C UCIIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTCHHS U (HOPMYJIIBI
JUISL pacuéra CUIIbI TSXKECTH.

Habmrogerne wu oOCyXIeHHE C TMOMOIIBIO TIIeJjarora OIBITOB IO W3MEHECHHIO Beca Tena
MIPU YCKOPEHHOM JIBUKEHUHU.

AHanu3 ¢ MOMOILBIO MEAAarora ycloBUil BOSHUKHOBEHHSI HEBECOMOCTH U IIEPETPY3KH.

Pemienne TUNOBBIX pacu€THBIX 3a1ad B |—2 AeWCTBHS C OMOPOW Ha ajJrOpUTM, MPEABAPUTEIHHO
pa3o0paHHbIil COBMECTHO C IeIaroroM Ha OIpe/ieieHHe Beca Tella B Pa3iIMYHbIX YCIOBHUSX.

AHanu3 ¢ ONoOpoil Ha TEXHOJOTUYECKYI0 KapTy MOJ PYKOBOJCTBOM I€Jarora CHil, JEHCTBYIOIIUX Ha
TeJNO, NOKOsLIEECs Ha OIopeE.

OmnpepeneHne ¢ MOMOIIBIO Ie1arora MeHTPa TSHKECTH PA3TUIHBIX TEIL.
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3aKoHBI
COXpaHeHHsI
(10 v)

Wmnynee Tena.  Hsmenenue  umnyavca.
Hmnynve cunvl. 3aKOH COXPaHEHUsS HMMILYJbCA.
PeaxtuHoe aBmxenue (MC).

Mexanuueckas padoTa U MomHOCTb. Pabora
CUJI TSDKeCTH, ynpyzocmu, mpenus. Cea3b
oHepeuu u pabomul. [loTeHIMaNbHAS DHEPTHS
TeNa, MOJHATOrO HaJ MOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvnas sHepeusi CIICAMOU NPYICUHDL.
Kunernueckas SHEpPrusl. Teopema o
KuHemuueckoli 9Hepeuy. 3aKOH COXPAaHCHUS
MEXaHNYECKON SHEPTUH.

JHemoncmpavuu
1. Tlepenaua mmmynibca HpH B3aHMMOICHCTBHU

TeJl.

2. TlpeoOGpazoBaHus
B3aUMOJECHCTBUU TEI.

3. CoxpaHeHHe HMITyJIbCa IIPH HEYNPYroM
B3aUMOJECHCTBUMU.

4. CoxpaHeHHWe HMIYJbCa IPH aOCOJIOTHO

YIIPYTOM B3aUMO/ICHCTBHH.

HabmroneHne peakTHBHOTO IBH)KEHHS.

6. CoxpaHeHHE MEXaHWYECKON JHEPruu IpH
CBOOO/IHOM TTaICHUH.

7. CoxpaHeHHE MEXaHWYECKOH SHEPruH IpH
JIBIDKCHUH Tella 10J] JEHCTBUEM NPY>KUHEI.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenue pabOTBI CHIBI TPEHHUS IPH
paBHOMEPHOM  JBIDKEHHH  Tella IO
TOPH30HTAIFHON TTOBEPXHOCTH.

2. Omnpenenenue pabOThI CUITBI YIIPYTOCTH MPU
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETIO/IBM)KHOTO U TIO/IBH)KHOTO OJIOKOB.

3. H3ydenue 3akoHA COXpaHEHUS SHEPTHUH.

SHEPIUU npu

o

Habmonenue u 00CyXIeHHE ¢ TOMOIIBIO IIEIarora ONbITOB, AEMOHCTPUPYIONMINX Nepeaady UMITyJIbca
IIPU B3aMMOEHCTBUHU TEJ, 3aKOH COXPAHEHHsS HMITyJbca NPH a0CONIOTHO YNPYrOM W HEYNPYroM
B3aUMOJEHCTBUU TEIL.

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

PacnozHaBaHue ¢ OHOpPOM Ha TEXHOJOTMYECKYK) KapTy IIOJ PYKOBOJICTBOM II€Jarora SBICHUS
PEaKTUBHOTO ABMXEHUs B Ipupoje U TexHuke (MC — ouonorus).

IIpumeHeHrEe COBMECTHO € IIEAAroroM 3aKOHAa COXPAaHEHUs HUMILyJbCca Ul pacuéra pe3ylIbTaToB
B3aUMOACHCTBUS Ten (Ha TIpUMepax HEYNPYroro B3aMMOJCHCTBHA, YNPYTroro NEHTPAIbHOTO
B3aUMO-JEHCTBHA ABYX OAWHAKOBBIX TEJ, OJHO U3 KOTOPBIX HEIIOJ-BHKHO).

Pemenre THIIOBBIX Pacu€THBIX 337a4 B 2—3 JICHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C MEIaroroM ¢ MCIIOIb30BaHNEM 3aKOHA COXPAHECHHUS NMITYJIbCA.
OmpeneneHue ¢ OMOpoil HA TUAAKTHYECKUN MaTepHan padoThl CIIBI YIIPYTOCTH NPH HMOABEME Tpy3a
C UCIIOJIb30BAHNEM HEMOBI)KHOTO U ITOABMYKHOTO OJIOKOB.

H3MepeHne COBMECTHO C IEJaroroM MOIHOCTH.

W3mepenue ¢ MOMOILBIO Ie1arora MoTeHIUaIbHOM SHEPIHU YIPYTro 1e(OPMUPOBAHHOM MPYKUHBIL.
H3mepeHue COBMECTHO € NEAArOrOM KHHETUYECKON 3HEPTUHU TeJa 10 JJIMHE TOPMO3HOTO IIyTH.
HabnroneHne 3a 3KCIEPUMEHTAIBHBIM CpPAaBHEHHEM H3MEHEHMs IOTEHIMAIBbHON M KHHETHYECKOH
SHEPruil Teja INpy ABUKEHUU 110 HAKJIIOHHOM IIOCKOCTH.

Habmonenne 3a 3KcIiepUMEHTaIbHOW NMPOBEPKOH 3aKOHA COXpaHEHHMsS MEXaHWYECKOH SHEpIruu INpH
CBOOO/IHOM Ta/ICHHH.

[IpuMeHeHne Ha HavadbHOM YPOBHE, C ONMOPOHW HAa JUIAKTUYECKHH MaTepuall 3aKOHA COXPaHEHHs
MEXaHU4ECKOH IHEPTUu sl pacuéTa NOTEHIMAIBHON U KHHETHYECKOM SHEpIuil Tena.

Pemenne TUMOBBIX pacdETHBIX 3ajad B 1—2 JeWCTBUS ¢ ONOPOM Ha AITOPHUTM, HPEIBAPUTEIBHO
pa3o0paHHBII COBMECTHO C IMEaroroM ¢ WCIIOJb30BAaHHEM 3aKOHA COXPAHEHUS MEXaHWYeCKOH
SHEpPruu.
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Paznen 9. Mexannueckue Kojie0aHusi M BOJIHBI (15 4)
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Mexanuueckue
KoJieoanus (7 4)

Konebatensnoe  nBwkenune.  OcHOBHBIE
XapaKTEPUCTUKU KOJIEOaHWHA: TEepHOJ, YacTOTa,
aMIUIMTYAa. Mamemamuueckuil U NPYICUHHBIIU

masmuuky.  Ilpespawenue  suepeuu  npu
KoJ1eOamenbHOM OBUNCEHUU.
3aryxatomme KoyseOaHWsA. BBIHYXICHHBIC
KoyieOanus. Pe3onanc.
ﬂemomcmpamm2
1. Habmronenne  koneOaHwii  Telm  MOJ
HeﬁCTBHeM CHUJIbI TAXKCCTHU U CHUJIBI
YIPYTOCTH.

2. Habmopenue konebaHui Tpy3a Ha HUTH U
Ha NpYKUHE.

3. Habmromenne BRIHYXICHHBIX KOJeOaHUNA U
pe30oHaHca.

Jabopamopnsie padbomuvl u onvimol.

1. Ompenenenne  9acToTel W IE€pHOJA
KoJieOaHWH MaTEeMaTHIECKOTO MasTHHKA.

2. OmpenenieHne  4acToThl W IIepHoJa
KoneOaHWi MPY)XWHHOTO MasTHHKA (Win
3JIEKTPOHHAS IEMOHCTpAITHS).

3. UccnenoBanue  3aBUCHMOCTH  Iepuoja
KoJIeOaHWH TOJIBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccnenoBaHne  3aBUCHMOCTH  IIepHOJA
KoJieOaHWH TpPYKMHHOTO MasTHUKAa OT

Macchl rpysa (i JJEKTPOHHAS
JIEMOHCTPAIIHS).
5. [IpoBepka HE3aBUCHUMOCTH neprosia

KoJieOaHWH Tpy3a, MOJBEUIEHHOTO K HUTH,
OT MAacchl Ipy3a.
6. OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh

nepuoja KonebaHuit TPY>KUHHOTO
MasTHUKa OT MAacChl Tpy3a U KECTKOCTH
TIPY>KUHBI.

7. Iamepenne YCKOPEHHUS CBOOOTHOTO
najeHust (mmu SJIEKTPOHHAS
JEMOHCTpALIHS).

Habmonenue xonebGaHuii moj AeHCTBHEM CHJ TSDKECTH W YIPYTOCTH M OOHapy)KEHHE NPH ITOMOIIU
re1arora NoJOOHBIX KOJIeOaHUH B OKpY’KaoIIeM MHUpE.

AHanu3 COBMECTHO C IeJaroroM KoijeOaHWi Tpy3a Ha HWTH M Ha mpyxuHe. OmnpeneneHue IO
JITOPUTMY YaCTOTHI KOJICOAHHWIT MAaTEMaTHIECKOTO M IPYKMHHOTO MasTHUKOB.

Habmonenne n 00bsICHEHHE ¢ TIOMOIIBIO TIEAArora sIBICHNS PE30HAHCA.

HccrenoBanme ¢ Omopoi Ha airOpUTM, HpPEABAPUTEIHHO Pa30OpaHHBI COBMECTHO C II€IAaroroM,
3aBUCHMOCTH IIEPHO/Ia KOIeOaH!H MTOIBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.

IIpoBepka ¢ omopoill Ha TEXHOJIOTUYECKYIO KapTy IOA PYKOBOACTBOM IIefarora He3aBHCHMOCTH
nepuosa KojebaHuii rpy3a, MoJBEMICHHOr0 K JEHTE, OT Macchl Ipy3a.

Habmnronenue u o0cyxkaeHue NOJ pPyKOBOACTBOM II€JIarora OIbITOB, JEMOHCTPUPYIOUIUX 3aBUCUMOCTh
neprosia KojaeOaHuil NpyKMHHOTO MasiTHUKA OT MaccChl Ipy3a M )KECTKOCTH MPYKUHBI.

HpI/IMeHeHI/Ie C IMOMOLIbIO MeJarora MaTEMaTUICCKOT0 U NPYKMHHOT'O MassTHUKOB B Ka4€CTBE Mo,uenei/i
JUIS OITMCAaHUA KOJIeOaHUH B OKpY’KaloIIeM MHpeE.

Pemenne THIOBBIX pacu€THBIX 3a7a4 B 1—2 NEHCTBHS C ONOPOW HAa AJITOPUTM, HPEABAPUTEIHHO
pa300paHHBIIl COBMECTHO C IIEJaroroM, CBS3aHHBIX C BBIYHCICHUEM WIIM OLIEHKOM 4acTOTHI (TIeprosa)
KoJeOaHui
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Mexanuuyeckue
BOJIHBL. 3BYK
(89)

MexaHnueckue BOJIHBI. CaoiicTBa
MEXaHHUYECKUX BOJIH. Ipooonvhvie u
nonepeumvie 8OaHbl. [[MUHA B0HLL U CKOPOCHIDb
eé pacnpocmpanenus. Mexanuyeckue 60.HbL 8
meépoom meie, celicmuueckue 6onnvl (MC).

3Byk. [pomxocms 38yka u 6vicoma MOHA.
Ompaosicenue 38yka. Hngpassyk u yiompasseyx.

Hemoncmpavuu
1. Pacnpoctpanenue

MOTIEPEYHBIX BOJIH.
2. HabmogeHue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YaCTOTHI.
3. AKycTHYecKuil pe3oHaHC.

IIPOAOJBHBIX u

OOHapy»KeHHe U aHaJIM3 C TOMOIIBIO NIe/Iarora BOJHOBBIX SBICHUN B OKPYIKalOLIEM MHUpE.
HaOmtoneHne COBMECTHO C TEIAaroroM pacipoCTpaHEHWs HPOJONBHBIX M IONEPEYHBIX BOJIH (Ha
MOJIeNN) U OOHApYKEeHHE aHAJIOTHYHBIX BUIOB BOJH B MPHPO/IE (3BYK, BOJSHEBIC BOJIHEI).

Brruncnenne B 1—2 #eWCTBHS ¢ OMOPOH Ha alNTOPUTM, MPEIBAPUTEIBFHO Pa300paHHBIN COBMECTHO C
TIEIarOroM JUIMHBI BOJIHBI M CKOPOCTH PAacIpOCTPaHEHHsI 3BYKOBBIX BOJIH.

HaOmionenne 3a SKCIEPHUMEHTAIBHBIM OIPEACICHHEM TPAHUI] YacTOTHl CIBIIINMBIX 3BYKOBBIX
KoJieOaHHH.

HaOmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE C HCHONB30BAHNEM MY3bIKaIbHBIX
HHCTPYMEHTOB).

Habnronenue 1 00bsCHEHUE C OMOILBIO IIEAarora sBJICHU aKyCTHYECKOTO Pe30-HaHca.

YreHue COBMECTHO C neaaroroM OpUruHajJbHOro0 TEKCTa, HOCBSII_[IéHHOFO HCIOJIb30BaHUIO 3BYKa (I/IJ'II/I
yIbTpa3Byka) B TEXHUKE (IXOJIOKAalMs, YIbTPAa3ByK B MEIWIMHE M Jp.); BBIOJHEHHE 3aJlaHUH
10 TEKCTY (CMBICTIOBOE YTEHUE)

Pazneua 10. DieKTPpOMAarHUTHOE 1M0JIe M JIEKTPOMATHUTHBIE BOJHBI (8 1)

DJIeKTPOMATHUT
HOE ToJie

U JJIEKTPOMArHU
THBIE BOJIHBI
(8)

DNeKTPOMarHUTHOE noJe.
DNeKTpOMarHUTHBIE BOJIHBI. Ceoticmesa
INEKMPOMACHUMHBIX BOJIH. Ulxana
neKkmpomacHumnbIx  @onn.  Hcnoavzosanue

9NEKMPOMACHUMHBIX 80JIH OJis COMOBOU CA3U.
DJeKTpOMarHuTHas mpupoaa CBETa.
CkopocTb cBeTa. BoHoBbIE CBOMCTBA CBETA.
,Zlemoucmpamm2
1. CBoiicTBa 3NEKTPOMATrHUTHBIX BOJIH.
2. BOIHOBEBIE CBOMCTBA CBETA.
Jlabopamopnsie pabomol u onvimol.
1.M3y4yeHne CBOWCTB  3JIEKTPOMArHHUTHBIX
BOJIH ¢ ITOMOILBIO MOOMIILHOTO
TenedoHa.

IlocTpoeHre MPOCTBIX PACCYKICHUH HAa OCHOBE IMOATOTOBJICHHBIX BBIPAKCHHM, 0OOCHOBBIBAIOIIMX
B3aUMOCBA3b AIEKTPUUECKOTO U MArHUTHOTO TMOJIEH.

HaGmronenne 3a sKkCriepruMeHTaIbHBIM U3YYEHUEM CBOMCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
MOMOIIBI0 MOOHIBHOTO TenedoHa).

AHanu3 ¢ MOMOILBIO MEJarora peHTTeHOBCKUX CHUMKOB YEJIOBEYECKOTO OpraHu3Ma.

AHanu3 COBMECTHO C TMI€JaroroM TEKCTOB, OINMUCBHIBAIOMIUX MPOSBICHUS 3JIEKTPOMATHUTHOIO
M3IYYCHUS B TIPUPOJIC: )KUBBIC OPTaHU3MBI, H3ITydeHHS HEOCSCHBIX TEIl (CMBICIIOBOE UYTCHUE).
Pacno3naBanue v aHanu3 pa3iaMuHbIX NPUMEHEHUH 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE C ONOPOH Ha
TEXHOJOTMUYECKYIO KapTy MO/ PYKOBOACTBOM I€AArora.

Pemienne TUNOBBIX pacu€THBIX 3a7ad B |—2 AEWCTBHS C OMOPOW Ha ajIrOpUTM, MPEABAPUTEIHHO
Ppa300paHHBIi COBMECTHO C MEAaroroM ¢ UCIOJIb30BaHHEeM (hOpMYIT I CKOPOCTH DJIEKTPOMATrHUTHBIX
BOJIH, JJIMHBI BOJIHBI U YaCTOTHI CBETA.
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Paznen 11. CBeroBbie siBjiaeHus (15 u)

3aKoHbI
pacnpocTpaHeHu
s1 cBeTa (6 4)

JlyueBas monens cBera. McrouHuku cBera.
Ipsmonuneiinoe  pacnpocmpauenue — ceema.
3ammenus Connya u Jlynvl. OTpakeHUE CBETA.
ITnockoe 3eprano. 3axon ompadicenus ceema.
[penomienue cBera. 3aKOH NPEIOMIICHHS
cBeTa. [lonnoe sHympentee ompasicenue cgemd.
Hcnonvsosanue nonnozo 8HympeHnHe2o
OmMpasicerusi 8 ONMUYECKUX C8eNMOBOOAX.

Zlemoucmpauuuz

1. IIpsmonuHEHHOE PACTIPOCTPAHEHUE CBETA.

2. OTpaxceHHUE CBeTA.

3. [MonyyeHrne w300paKEeHUH B IUIOCKOM,

BOTHYTOM M BBIITYKJIOM 3€pKaJjax.

4. TIpenomieHue cBeTa.

5. Ontudeckuii CBETOBOI.

Jlabopamopnsie pabomol u onvimol.

1. HCCJ’ICI[OB&HI/IG 3aBUCUMOCTH yria
OTpaKC€HUsA CBCTOBOI'O Jiyda OT yrja
naJaCHus.

2. 3ydyeHne XapakTEpHCTHK H300paXKeHUS
IIpeIMETa B IJIOCKOM 3epKalle.

3. UccnenoBanue 3aBHCHMOCTH yria
MPEJIOMJIEHUs] CBETOBOTO Jyda OT YyIJa
MaJICHNS] Ha TPAHHLE «BO3JYyX—CTEKIIO».

HaGnronenve ompITOB, JEMOHCTPUPYIONIMX SIBICHHE MPSMOJMHEHHOTO PACIPOCTPaHEHHsI CBeETa
(BO3HUKHOBEHHE TEHHU U MOJYTEHU), U MX HHTEPHpETAlUsi ¢ HCIOJIb30BAaHHUEM IOHITHUS CBETOBOTO
Jy4a.

OOBsCHEHHE U MOJCIMPOBAHUE TIOCIIC PACCYKACHUS C MEJAroroM Mo CXeMe COJHEYHOIrO U JIyHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ pyKOBOJCTBOM I€Jlarora 3aBUCUMOCTH yTia
OTpaXEHHs CBETOBOTO JIy4ya OT yIJja MaJeHUs.

H3ydenue ¢ HOMOIIBIO IeAarora CBOMCTB N300paKSHHS B TNIOCKOM 3epKalie.

Habmrogenne m 0OBSICHEHHE COBMECTHO C IIEJAaroroM OIBITOB IO TIONYYCHHIO H300pakeHUH B
BOTHYTOM W BBIITYKJIOM 3epkajiax. HaOmronenne u 0ObICHEHHE TOCE PACCYKICHUS C TEIaroroM Io
CXEMC€ OIIBITOB II0 HpeJ'IOMJ'IeHI/I}O CBC€Ta Ha FpaHI/IHe pa3anH1>1x cpeu, B TOM YHMCJIC OIIBITOB C IMTOJIHBIM
BHYTPEHHHUM OTPaKECHUEM.

HccnenoBanne moja pyKOBOJCTBOM I€farora 3aBUCHMMOCTH yrila NPEJOMIICHUS OT YIJla MajeHus
CBETOBOI'O JTyya Ha IPAHUIIE «BO3AYX—CTEKJIION.

Pacno3naBaHue ¢ MOMOIIBIO TeJarora SIBJICHUNW OTPa)KEHHUS M MPEJIOMIICHHUS] CBETa B IIOBCEIHEBHOM
JKHU3HU. AHaJ'II/I3 u 06’LHCHCHI/IC COBMECTHO C nneaaroromM siBJICHUS ONITUYCCKOTO MHpanca.

Pewienne TUNOBBIX pacu€THBIX 3a1ad B 1|—2 AelcTBHUS C ONOpPOM Ha alrOpuUTM, MPEeABAPUTEIBHO
pa300paHHBIN COBMECTHO C TIEIaTOTOM C MCIIOJIF30BAaHHEM 3aKOHOB OTPAKCHHS U IIPEIIOMIICHHS CBETA.

JInH3bl
U ONTHYECKHE
npudops (6 1)

Jlunza. Xon nyuedt B nuH3e. Onmuueckas

cucmema gomoannapama, MUKPOCKONA U
meneckona (MC). [Inaz xax onmuyeckas
cucmema. bauzopykocms u danvHozopkocms.
ZIeMOhlcmpamm2

1. Xox mydeit B cobuparomeii TuH3e.
2. Xon Jry4eil B paccenBaloleii JTMH3e.
3. Ilomyyenue w300pakeHUH C MOMOUIBIO

[Tonydyenne oI KOHTPOJIEM MeAarora M300pa)k€HW ¢ TOMOIIBIO COOMparolel W paccenBaromeit
JIUH3.

Onpenenenne C OMOPOM Ha aJNrOpPUTM pa3pabOTaHHOTO COBMECTHO C TMeAaroroM (OKyCHOTO
PacCTOSIHHSA ¥ ONTHYIECKON CHIIBI COOMpPAFOIIEi TMH3HI.

AHanmu3 COBMECTHO C neaarorom yCTpOI\/’ICTBa U IIpUHIHUIIA ﬂeﬁCTBHﬂ HEKOTOPBIX ONTHYCCKUX
mpubopoB: poToanmapara, MUKpockomna, Tereckona (MC — OHOIOTHSA, aCTPOHOMHUS).

AHanM3 ¢ ONopoil Ha TEXHOJIOTHUECKYIO KapTy MO PYKOBOJCTBOM Iearora siBJIeHUH OJIM30pyKOCTH U
JaJIbHO30PKOCTH, NPUHIKIA AeicTBUS 0ukoB (MC — OGuosorus).
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JIUH3.

4. Mpuniwn JNEUCTBUS
MHKPOCKOIIA M TEJIECKOTIA.

5. Monens rnasa.

Jabopamopnsie padbomuvr u onvimol.

1. ITonyuenne wu300paXeHUH C IMOMOIIBIO
coOuparomiet JINH3HL.

2. OnpeneneHne (QOKYCHOTO PacCTOSIHHUA U
ONTHYECKOM CHIBI cobuparomeil JITHH3BI
(M 3J1eKTpOHHAS IEMOHCTPALUs).

¢oroanmapara,

Pasznoskenne
0eJioro ceera
B cnekTp (3 u)

Pasznoocenue bOenoco ceema 6 cnexmp.
Onvimor Hviomona. Crodwcenue cnekmpanbHbix
yeemos. [ucnepcus ceema.
/Iemomzmpauuu2
1. Paznosxenue 6em10ro cBeTa B CIEKTP.
2. [Tony4yeHnue Oemoro CBETa MPHU CIOKECHUU
CBETa pa3HbIX IIBECTOB.

Jabopamopnsie pabomuvl u onvimol.

1. OmBITEl IO pa3NIOKEHHUIO OENoro CBeTa B
CIIEKTP.

2. OTBITH IO BOCTIPHUATHIO IIBETA MPEIMETOB
OpH WX HAOIOJCHWH depe3 IIBETOBBIC
GuIbTPHL.

Habmonenne cOBMECTHO € MEIaroroM Io pasio)keHHIO OeIoro CBeTa B CIIEKTP.

Hab6mronenue u o0bacHeHHEe Ha 6a30BOM YPOBHE IO/ PYKOBOACTBOM II€AArora OMbITOB IO HONTYyYEeHHIO
0eJioro cBeTa MY CJIOXKEHHUHU CBETa PAa3HBIX LBETOB.

[IpoBeneHue n 0OBSICHEHHE MO/ PYKOBOJCTBOM II€Jarora OIBITOB 110 BOCHPHUITHIO LIBETA NPEIMETOB
IIpY MX HAaOJIOJICHUH Yepe3 [IBETOBbIC (GHIbTPHI (L[BETHBIE OUKH).

Pa3znen 12. KBanToBsle siBjieHus (17 u)

Hcnyckanue

U NOTJI0IeHne
CBETa aTOMOM
(49)

Onvimul Pezepghopoa n mutanetTapHasi MOJETb
atoma. Mogens atoma bopa. Hcnyckanue u
noziowenue  ceéema  amomom.  Keanmoi.
Jlunetivamoie cnekmpebi.

OOcyxneHne ¢ TIOMOIIBIO TIejarora Leid onbIToB Pesepdopra 1o HcciIeIoBaHUIO aTOMOB,
BBIJBIDKCHUE THUIIOTE3 O BO3MOXKHBIX PE€3YyJbTaTax OIBITOB B 3aBUCHUMOCTH OT IPEAIOIaraeMoro
CTPOEHUS aTOMOB, (POPMYITHUPOBAHHUE BEIBOJOB U3 PE3YIHTATOB OIBITOB.

ObcyxaeHne ¢ Omopol Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOJACTBOM II€Jarora MpOTHBOPEUMH
IUTaHETapHON MOZEIN aTOMa M OCHOBAHHH JJIs THIOTe35I bopa o cTannoHapHBIX OpOUTax 3JIEKTPOHOB.
Habmrogenne coOBMECTHO C MEAaroroM CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB HM3JIYUSHHS Pa3iIUIHBIX
BemiecTB. OOBSICHEHNE C ONOPOH Ha AMJAKTHYECKUH MaTepHall IMHEHYIAThIX CIIEKTPOB U3TyICHUSI.

Crpoenne
aATOMHOTO SIIPa
(6 1)

PagnoaktuBHOCTE. Aibpa-, bema- u eamma-
U3NyHeHUs. CrpocHue aTOMHOTO  spa.
Hyxnounas mooenv amomnozo siopa. Hzomonei.

O6CY)K,H6HI/IG COBMECTHO C I€AaroroM BO3MOXKHBIX THUIIOTE3 O MOJACIIAX CTPOCHUA sJApa.
OnpeaeneHI/Ie 0 CXeM€ C UCIOJIb30BAHUEM MCTOAMYCCKOI'0 MaTepuajia noJd pyKoBOJACTBOM Iieaarora
CcoCTaBa sACP N0 3aJaHHBIM MACCOBBIM U 3apAA0BbIM YHUCJIaM U 1O IIOJIOKCHHUIO B HepI/IO,HI/I‘IeCKOﬁ
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Paouoaxmuegnvle npespawyenusl.
noaypacnada amomusix soep.
Hemoncmpauyuu
1. CrieKTphl U3yYCHHUS U TTOTIIOIICHUS.
2. CrieKTphl pa3inYHbIX T'a30B.
3. Cmiektp Boiopoa.
4. HaGmonenue TpekoB B kamepe Bunbcona.
Jabopamopnsie pabomul u onvimoi.
1. Habniodenue cnaownvlx u JuHeuuamolx
CREKMPO8 U3LYUEeHUS.
2. UccnenoBanue TPEKOB: HU3MepeHne
SHEPrUM YaCTUIBI [0 TOPMO3HOMY IyTH

Ilepuoo

cucteme deMeHToB (MC — xummus).

AHanm3 ¢ onopoi Ha TEXHOIOTHYECKYIO KapTy HOA PYKOBOACTBOM II€Jjarora N3MEHEHHS COCTaBa sapa
U €T0 TONIOXKEHHUS B IepHoimaecKkoif cucteme mpu [J-paguoaktuBHocTd (MC — Xumus).
HcenemoBanue ¢ MOMOITEBIO TIejlarora TpeKoB []-4acTull o TOTOBBIM (hoTorpadusM.

Habmonenue 3a neMoHcTpanuei paboThl H3MEPEeHHsT PaAHAlIMOHHOTO ()OHA C TIOMOLIBIO I03UMETPa,
OLIEHKA €T0 UHTEHCUBHOCTH.

AHanaM3 COBMECTHO C NEJaroroM OHOJOTHYECKMX W3MEHEHHH, HPOUCXOJIINX MOJ JAeHCTBHEM
panuoakTHBHBIX u3inydeHuit (MC — Guosorus).

Habmonenne nemMoHcTpammu 00 HMCIOIBb30BaHME PAJAMOAKTHBHBIX H3NydeHHH B Meamiuae (MC —
OHMOJIOTHS).

(mo Qororpapmsam) (WM SICKTPOHHASL
JIEMOHCTPAIIHS).
SinepHbie SnepHble peakumu. 3aKoHBI CcOXpaHeHMs | PemreHwe THMOBBIX Pacu€THBIX 3amaq B 1—2 NEHCTBHS C ONOPOW HA AJTOPUTM, HPEABAPUTEIHHO

peaxuuu (7 4)

3apsIOBOTO M MAaCCOBOTO YHCEI. DHepeusi cesi3u
amomuvix a0ep. Ceéa3b maccbl U IHEPIUU.
Peaxyuu cunmesa u denenust adep. Ucmounuku
onepeuu Cornya u 36¢30 (MC).

SnepHast DHEPreTHKA. Heticmeus
PAOUOAKMUGHBIX — UZNIYYEHUll  HA  JICUBbLEe
opeanusmwvl (MC).

JHemoncmpayuu
1. Pabora CUETUHKA HOHU3HPYIOIIHX

W3ITyYEHU .

2. Peructpanmsi  W3NMy4EHUs  NPHPOIHBIX

MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvimol.

1. Ismepenne paanoakTHBHOTO (hoHA (WM
AIIEKTPOHHAS JEMOHCTPALIUS).

pa3o0paHHBI COBMECTHO C IEZaroroM C HCHOJIB30BAHUEM 3aKOHOB COXPAHEHUS MAacCOBBIX U
3apsiIOBBIX YHCENl Ha OIpeNeNieHHe pe3yJIbTaToOB SIACPHBIX PEaKLUil; aHaiu3 BO3MOXKHOCTH HIIU
HEBO3MOYKHOCTH SIIEPHOU peaKiyy.

O1ieHKa ¢ IOMOIIBIO [IeIarora SHEPrUH CBSI3H SAEpP C MCIOJIb30BaHUEM (OPMYJIbl DWHINTEHHA.
OOcysk/ieHHEe COBMECTHO C IEJaroroM IEpCHeKTHB HCIOJIb30BAaHMS YIPABISIEMOTO TEPMOSIEPHOIO
CHHTe3a.

OO6CyX/IeHHe COBMECTHO C MEJaroroM HPEeHMMYIIECTB M JKOJIOTHYECKHX NpOoOJeM, CBS3aHHBIX C
simepHoi HepreTikor (MC — 3KoJoTHs).

IMoBTOpHUTEIHLHO-00001IaIOIIMIT MOAYJIb (9 4)

CucremMaTH3aIus
u 0000111IeHNE
MPEAMETHOTO
COJIepIKaHUs

O0oOmieHne  comepkaHHWs — KaXIOro U3
OCHOBHBIX pasjenos Kypca busnku:
MEXaHUYECKUEe, TEIUIOBbIE, DJICKTPOMArHUTHBIE,
KBaHTOBBIC SIBJICHUSL.

Brimonnenne C IIOMOIIIBIO negarora y‘le6HI)IX 3aﬂaHHﬁ, Tp€6yIOHII/IX JACMOHCTpaluun
KOMHCTGHTHOCTGﬁ, XapaKTCPpU3yrommnx €CTCCTBCHHOHAYYHYIO T'paMOTHOCTb: MMPUMEHCHUA
TOJTYYCHHBIX 3HAHUUI I HAYYHOI'O 00BICHEHUS (I)I/I3I/I‘{€CKI/IX SIBIICHUI B oxpyxca}omeﬁ npupoae
u HOBCGHHCBHOﬁ KHU3HH, a TAKXKC BBIABJICHUS (1)1/[3I/I‘ICCKI/IX OCHOB psijia COBPEMCHHBIX TeXHOJ’[OFHﬁ;
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U OIIBITA
JesATEIEHOCTH,
pUoOpe-TEHHOTO
IIPY U3YYSHHUU
BCEro Kypca
¢bu3ukn

HayuHblil MeTOA MMO3HAHUS U €0 peanu3alus
B (PM3UYECKUX MCCIICTOBAHMAX.

CBsi3b (DM3UKU M COBPEMEHHBIX TCXHOJIOTHI B
obnactu mepenaun WHGOPMAIIMU, DHEPrETHKE,
TpaHCIopTe

TIPUMEHCHUSA OCBOCHHBIX JKCIIEPUMEHTAJIBHBIX yMCHI/Iﬁ IJIsT UCCIICOOBaHUA (1)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, B
TOM YUCJIE IJI IPOBEPKU TUIIOTE3 U BBIABJICHUA SaKOHOMepHOCTeﬁ.

Pemenue TumoBwix pacqéTme 3aJa4 B 1—2 JIEHCTBUS C Ol'IOpOI71 Ha aJirOpuT™M, OPEABAPUTCIIBHO
pa306paHHLII71 COBMCCTHO C I¢garoroM, B ToM 4uCJIC Mpeanojararonux uCroJIb30BaHUuC (1)PI3PI‘ICCKOI71
MOA€CJIN U OCHOBAHHBIX Ha COACPIKAHNHU Pa3JIMIHBIX Pa3acjioB Kypca (l)I/I3I/IKI/I.

61




I[TIOYPOYUYHOE INTAHNPOBAHUE
7 KITACC

Ne
n/n

Tema ypoka

®du3nka — HaykKa o IpUpoJie.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoaunuecTBO 4acoB

JJIeKTPOHHbIE

Bcero

KonTposabHbie
padoThI

Hara uudgponbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

IIpakTHyeckue
padoThI

MexanndecKkue, TeIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

duznyeckue BeTUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HAaYKH U3Y4YarOT IPUPOLY.
EcrecTtBeHHOHAYUYHBINA METOJ
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIIe, YeM OOJIbIIIe BRICOTA ITyCcKa"
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https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE Enbmiorexa IOK
P p https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBr>KeHHEe YacTHI] BEIIECTBA bubmorera [JOK
T BeIl https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3oBy
10 ArperaTHbIE COCTOSHUS BEIIeCTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
Mexanudeckoe OBUKEHHUE.
12 PasHOMEpHOE Mie aBHOMEPHOE Bbrbmiorexa IJOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocrts. E CKOpOC
KOpOCTD. BIIMHULBI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuyer nyT U BpeMEHU IBUKEHUS Bubmzorexa LIOK
yr P 1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
15 Bzapll)n]/fo elficTBUE TeJ'IpII:aK OpUYNHA Bubmzorexa LIOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
16
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue

IINIOTHOCTHU TBép)IOFO TCIIa»
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pertennie 3agaud mo reme "I L1oTHOCTE

bubmuorexa [JOK

18
BermecTBa" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SIBnenue Tarorenus. Cuiia TSKECTH
CBsI3b MEXKIY CHIION TSHKECTH U
22 Maccoi TenI:lyBec Tena. Pemenue bubnmorexa LOK
S ' " https://m.edsoo.ru/ff0al778
3aga4 1o teme "Cuiia TsHKeCTH
Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuoreka [IOK
23
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Msuepenue cna. Jlusamonmerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
2 B .H
> e Tela. HEBecoMocTh https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HapaBJICHHBIX
26 10 OJTHO Hﬂﬂi’/ﬁ)ﬁ P bubmiorexa LIOK
a . p ) https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHonelicTByrOMmas cuin”
Tpenue CKOJIbXKEHUsI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npuposie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHnas pabora «M3yueHue
patopraz p i bubnmoreka [JOK
29 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXXCHUSA OT CHUJIBI AaBJICHUA U

https://m.edsoo.ru/ff0alcc8
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIPUKACAOIINXCS
IIOBEPXHOCTEW»

Pemenue 3amau Ha onpeencHue

30 . N
PaBHOJICHCTBYIOIIEH CHITBI
Pemenue 3amau mo remam: «Bec
31 tenay, «['padpudeckoe n3odpaxenue bubmuorexa [IOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padota no temam:
«MexaHuueckoe ABHKEHUEY, «Macca,
32 IUIOTHOCTBY, «Bec Tea, 1
«['paduueckoe m3o00paskeHre CHI»,
«Cure»y
JlaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmoreka [IOK
33
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHUE ra3a. 3aBUCUMOCTD
34 IlaBJ'IGHI/ISI rasa ot oonLéma Bubmorexa ITOK
! ’ https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaya naBieHus! TBEPALIMU
35 Tenihfn )I(IfI[I[KOCT}IMI/I u f")aHSaMI/I 3akoH bubmmorexa [IOK
> ) https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBneHue B KUAKOCTH U rase, bubnmoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Taze. 3axkoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 CooOmaroniuecst CoCyabl
ot yA https://m.edsoo.ru/ff0a2970
o b K K
39 IMuapaBnuueckwmii mpecc nommorexa [0

https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomerpsl. [lopuHeBon

40 .
YKUJKOCTHBIN Hacoc
Atmocdepa 3emun. [TpudaurHb
CYLIECTBOBAHMSI BO3 HOI1
41 O}GIL:JIOqKH 3emin SiylféHMOCTb bubmmorexa [TOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 B LA
cC Bo3tyxa. ATMOCHEPHOC f1aBIICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOTo 1aBICHUS. bubnnoreka [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 JaBJICHUS OT BI)ICOTIj)HIZlII OBHEM bubnmorexa LOK
yp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "
ATmocdepHoe naBneHue"”
€HCTBUE KUJKOCTH U Ta3a Ha
47 for eHHOGI[B HHX TEJIO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAIKUBAIOIIICH CUJIBI, bu6mmorexa [IOK
JIEHCTBYIOLLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlabopaTopHas paboTa 1mo Teme
49 «HMccrnenoBanue 3aBUCUMOCTH Beca bubnmoreka [JOK

Teja B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

JlaGopaTopHas paboTta
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKHU U
onpezaeseHue e€ rpy30noabEMHOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenne 3amau no remam: «llimaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

54

55

KonrtponbHas pabora no teme
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

Mexanunueckasi paborta

Momntaocts. EquHUIEI MONITHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msl. Poryar.
PaBHOBecue cun Ha peiuare

58

59

Prryaru B TexHuke, OBITY U IPUPOJIE.
JlabopaTopHas pabota
«MccrenoBanue ycIoBHi paBHOBECHSI
peryara

Pemenue 3amau mo temMe «Y CI0BUS
paBHOBECHSI pblUara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent nonesnoro necTpust

0.5
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https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KIIJI HakIOHHON
TUTOCKOCTI

61

62

Pemenue 3agau mo teme "Pabora,
MotHocTb, KIT/I"
Mexanuyeckas SHEpIusl.

Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIMATBHON SHEPTUU IPU
CKAaTBIBAHUHM Te€JIa IO HAKIIOHHOM
MJIOCKOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

65

66

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTb. DHEPTUs»

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JIBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

68

PeseprubIit ypok. PaGora ¢ Tekcramu
o Teme "/laBneHnue TBEPABIX TE,
JKUJIKOCTEH U Ta3oB"

PesepBHblit ypok. Pabora ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
OCHOBHBIC TIOJIOKECHHS MOJICKYJISIPHO-
1 KHHETHYECKON TCOPHH U UX ori]HTEHe 1 bubmorexka [TOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Monenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1
ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrammueckue u aMopdHBIC TelIa 1
p po https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIupeHre U CKATHE 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCcTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs] BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 Bu6morexa LOK

https://m.edsoo.ru/ff0a6412
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTruaeckoe
KCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "
12 KonunuectBo TEIoThl. Y AeiibHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOIro OanaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora
14 "HccnenoBanue siBJICHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,
15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
Jlaboparopnast pabota "Onpenenenue bubnunorexa [JOK
16 v "
YAEIbHOM TETUIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTHIECKUX ?eln VYnenpHas bubmorexa [JOK
P oA https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI
19 JlaGopatopHnas pabota "Onpexnenenue bubnnorexka [HOK
yIeIbHOM TEIIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
A Bu6nuoreka [IOK
21 napooOpazoBaHMsI U KOHACHCALIUH.

3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS

https://m.edsoo.ru/ff0a786¢
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https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

23

0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIAXKHOCTH BO31yXa"
Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

24

25

[TpuHIMITBL paObOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

KIIJI TenmoBoro aBuraTers.
TermtoBele ABUTATENN U 3aIUTA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

29

KonTponbhast padbota no teme
"TenoBele ABieHus. M3menenne
arperaTHbIX COCTOSIHUM BemecTna'

Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

31

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"

B3aumMoneiicTBre 3apsHKEHHBIX TEI.
3axoH KynoHna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE TOJIE.

bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

HanpsiskeHHOCTB JIEKTPUYECKOro
nosist. [IpuHnmn cynepnosuuuu
NEKTPUYECKUX TOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 OnemeHTapHbii 3apsa. CtpoeHue
aroma
34 [IpoBOHUKY W TUAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYSCKHUI TOK, YCIIOBUS €ro
36 c ecIT)BOBaHI/I;I I/ICT(})]‘IHI/IKI/I bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3IEKTPUYECKOTO T0JI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
39 DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmnorexa [JOK
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbBIE
JacTH
Cuita Toka. JJabopaTropHas padorta
41 "Usmepenue u eli J'II/Ip OBaEHe CHJIBI 0.5 Eubmrorexa IOK
" p peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUECKOE HAMIPSKEHHE.
42 Bonbr™merp. JlaGopaTopnas pabora 05 bubnnorexka [JOK

"N3mepenue u peryiupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14
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ConpoTHuBieHHE IPOBOAHMKA.

bubmuorexa [JOK

43
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS bubnnoreka [HOK
MPOBOJHHUKA OT €0 JJIMHBI, TUIOLIAINA https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHusl U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubmorexa LHOK
P ' yi https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
46 TOKa, U €ro uepes3 pe3sucTop, oT bubmmorexa LIOK
» AT pe3 b p- https://m.edsoo.ru/ff0aa04e
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnegoBarenbHOE U MapaieTbHOE
COETMHEHUS TIPOBOITHUKOB
Jlaboparopnas pabdota "IIpoBepka
48 MpaBUJia CIOXKEHUS HAMPSHKEHUN TIPU bubnmnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopnas pabora "IIpoBepka
49 IIpaBWJIa I CUJIBI TOKA IIPU bubmuoreka [IOK
IapajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenne 3amau Ha MpUMeHEHHE
50 3akoHa Oma A a3J11)Hquro bubmmorexa [OK
P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
51 PaboTa 1 MOIITHOCTH AIEKTPHIECKOTO bubnmoreka [JOK

ToKa. 3akoH Jxoynsa-Jlenma

https://m.edsoo.ru/ff0ab124
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Jlaboparopuas pabota "Onpenencaue

bubmuorexa [JOK

52 a00TBI ¥ MOIIIHOCTH JJIEKTPHUECKOTO 1
P " o P https://m.edsoo.ru/ff0ab3e0
TOKa
DJIEKTPUYECKUE LIENN U IOTPEOUTEIIH
53 DIIEKT pl/mecxoﬁ SHEPIUH B 6II)nIT Bubmiorexa IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "DIeKTPUUECKHUE 3apsab.
54 3apsKEeHHBIE TeJl;)a A UX P Brommozexa [OK
P " . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. [1ocTOTHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DIEeKTPUUECKHE 3aPSIIbI.
55 3a ﬂ)K?I){HHe TeIa I/IpI/IX 1 Bubmzorexa IOK
P N . https://m.edsoo.ru/ff0abea8
B3aumoencTBys. [10CTOSHHBIN
AIEKTPUICCKUN TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnmnoreka [JOK
IOJIEH TIOCTOSHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe nosie. MaruuTHOE 1oJie
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa LIOK
https://m.edsoo.ru/ff0acOba
3emiie
OnrsIT Opcrena. MarauTHoe moJje
59 DJIEKT I/Il':-)IeCKOFO TOKa MarsurHoe Brbmrotexa OK
P https://m.edsoo.ru/ff0ac1d?2
T0JIe KaTYIIKH C TOKOM
[IpuMmeHeHne HIeKTPOMArHuTOB B
60 TexHuke. JJaboparopras pabora 05 bubnmoreka [JOK

"U3y4yeHue neicTBUSA MAarHUTHOTO
MOJIs1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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61

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTpOICTBAaxX U Ha TPAHCIOPTE.
JlaGopaTopHas paboTta
"KoncTpynpoBaHue U u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

OmnbrTel @apasest. 3akoH
3J'I€KTpOMaI“HI/ITHOI71 HUHAYKIUU.
[IpaBuio Jlenna

DnexTporenepatop. CriocoObl
MIOJIYYEHUS DJIEKTPUYECKOM SHEPTUH.
DIEeKTpOCTaHIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPIUU

64

[ToaroroBka Kk KOHTPOJILHOM padoTe
1o TeMe "DIIeKTPUUECKHE U
MAarHuTHBIC SBJICHHS"

65

66

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

Pesepubrit ypok. Pabora ¢ Tekcramu
o teMe "TemtoBble aBneHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0accse

67

68

Pesepubrit ypok. Pabora ¢ Tekctamu
o teme "IlocTosHHBII
BJIEKTPUYECKUAN TOK"

PesepBHelit ypok. Pabora ¢ Tekctamu
1o Teme "MarHuTHbI€ siBJIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 Mexanundeckoe aBrkeHue. MarepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOJIMHEHHOE JBUKESHHUE 1 bubmorexa LIOK
P p a https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE MPSAMOTMHEHHOE IBH)KCHHE. 1
CpenHsisi 1 MTHOBCHHAsI CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MIPSMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JABWXeHU. [ paduk 1
CKOPOCTH
JlaGopaTtopHas padota "Onpezaenenue
7 CKO peHI/IfI) TeJIaIL) npu aBHopcio €HHOM 1 1 bubmorera [JOK
YOROP pup o YCrop " https://m.edsoo.ru/ff0adb18
JIBIDKCHHH 10 HAKJIOHHOM IIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMEpHOE ABMIYKEHUE TTO OKPYKHOCTH.
9 ITepuon II; qachTa 00 aIHCHHHpJ};)IfI(HeﬁHaH u 1 bubmmorexa LIOK
p p ’ https://m.edsoo.ru/ff0ael76
yII0Basi CKOPOCTH
10 LleHTpOCTpEMUTETBHOE YCKOPEHHE 1
. bubmuorexa [JOK
11 [Tepserit 3akon HeroToHa. BekTop critbl 1 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. 1 bubnuoreka [IOK
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PaBHOelicTBYIOIIAA cHita

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akoH Herorona. Cynepno3unus cui nggﬁ;ﬁ;{;gﬁ}?ﬂ)%%z
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akon T'yka E;ISSH/I;I r%?:(ﬁ)g rOulllfanecaZ
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlabGopaTtopHast pabota «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cra Tperms https://m.edsogru/fanf738
bubnnorexa [HOK
19 Pemenue 3amau no teme «Cuma TpeHUs» https://m.e dsogru 1F10afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
K03 PUIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsr HeroToHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
29 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
o4 Pemenue 3agau no reme "Cuina TSHKECTH U bu6mmorexa [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnuoreka [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKHU.
26 AOGCOTIOTHO TBépﬁOC Teno. PaBHoBecHe bubmiorexa LIOK

TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO

https://m.edsoo.ru/ff0afe36
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BpauieHusi. MomeHT cuiibl. LieHTp TskecTu

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

27 R IS
TBEPOrO Tella C 3aKPEIIEHHOI 0ChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
29 "MexaHn4ecKoe IBUKEHUE. Brommozexa [OK
N " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTtponpHast pabora o Teme
30 "MexaHHUeCKOe ABMKEHHE. bubmorera [JOK
N " https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynsc Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITyJIbCa. YIIPYroe U bubmorexa HOK
. https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMoJIeiiCTBUE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuorexa [JOK
uMmmyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nmoreka [JOK
34 M
eXaHMIECKa PAOOTA H MOIIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabora cuiibl TSXKECTH, CHITBI YIIPYTOCTH U bubnnoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota «Ornpenenenue
36 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTATbHON
MIOBEPXHOCTU»
37 Cas13b sHepruu U paboTsl. [loTeHnuanpHas

SHeprus
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Kunernueckas sneprus. Teopema o

bu6mmoreka [IOK

38
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUs YHEPTUH B MEXaHUKE
40 Jlaboparopnas pabota «3y4eHue 3akoHa bubnnoreka HOK
COXPaHEHHUsI SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUIKEHUE U €TO bubmuoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnoreka [JOK
kosieOaums. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MaremaTrueckuii U IpyXKHUHHBINA MasiTHUKU
Vpok-ucciegoBanue «3aBUCUMOCTD IIEPHUOIA
44 Kfne6aHHﬁ ())IT JKECTKOCTH 11 WHLI 1 I\I/)[aC()JII)I Br6miorexa IJOK
Py https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBpaleHue SHEPTrUU MPU MEXAHUYECKHUX
KOJIe0aHUIX
JIaGopartopHas padora «Onpeaenenne
46 qacrome I/IpHG I/II)O a Kone6afmi;1 I WUHHOTO brbmiorexa IJOK
PHOA Py https://m.edsoo.ru/ffOblaec
MAasTHAKA
JIaGoparopHas padora «IIpoBepka
47 He3aB1?/ICI/II\1/:I)OCTI/IpHe nomaa Ifoneé)anm"d rpysa bubmorexa [IOK
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBELIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
48 MEXaHUYEeCKUX BOIH. [IpononbHbIEe U Brbmrotexa OK
- HIPoat https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenmus "MexaHUYeCKHue BOTHBI
B TBEPAOM Telie. CeHCMUYECKHE BOTHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
52 ['poMKOCTB 3ByKa U BBICOTA TOHA.
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AKYCTHYECKHI pe30HaHC

Ypok-koHpepeHius "YIbTpasByK 1

bubmuorexa [JOK

53 1
uH(ppa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
o4 "3aII[(OHBI COX aHeHI/II)SI Mexafll)nqecm/le bubmorera [JOK
P v https://m.edso0.ru/ff0b25f0
KOJICOaHHS Y BOJIHBI
KoHTposbHast pabota 1o Teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKue KojieOaHus u 1
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepennus "Llkana
ANEKTPOMArHUTHBIX BOJIH. Mlcnosib30Banme bubnnoreka [JOK
58 . 1
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yuenue cBONCTB
59 BHI:;KT OMaFI-II[I/ITHBIX BOJIHy: MHOMOIIIBIO 1 brbmiorexa IJOK
P | https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI
61 DeKTpoMarHuTHas IPUpoa CBETA. bubnmoreka [JOK
CxopocTts cBeTa. BomHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmonuneitHoe
62 acIpocTpaHEHUe CBIe)Ta 3atmenus ConHua bubmorera [JOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
u JlyHsl
3aKkoH oTpaxxeHHs cBeTa. 3epkaia. Pemenue
63 3aaq H;II)'I MMEHEHUE 3a1<o§a OTpaKCHHUS bubmorera [JOK
g P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS bubnmoreka [JOK

80



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 I/IcnonLBOBzf{II)/Ie nonHofo BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "Hccienoanue
66 3aBUCHUMOCTH yTJjia MPeOMJICHUS] CBETOBOTO
Jy4da OT YIJia MMaJIeHUus Ha rpaHulle "BO3ayX-
cTekno""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 J .
MH3BL. OUTHHCCKas CHIIA THH3bI https://m.edsoo.ru/ffob3f2c
bubmuorexa [JOK
n .
69 OCTPOCHHE U300paKCHHUI B JTMH3AX httos://m.edsoo.ru/fobAdda
JlaGopaTtopHast pabota "Onpezaenenue
70 dox I(:Horf) aCSTOSIHI/IS{ u orr)IT):/IqGCKOI?I CHJTBI bubmiorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIel TUH3BI
Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnuotexa [JOK
71 "
nprOopbI https://m.edsoo.ru/ffOc0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmiorexa HOK
-9P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "Jedexrsr 3penus. Kak
COXpaHMTH 3peHue"
Paznoxxenue 6enoro ceera B ciekTp. OMBITHI
74 Hprorona. CioxkeHue CrekT aJ'II)HBII)X BETOB bubmnorexa LIOK
) P H ) https://m.edsoo.ru/ffOc0f4c
Hucniepcus ceera
JlaboparopHas pabota "OnBITHI 110
patopHax p Bu6nuorexa LIOK
75 Pa3I0KEeHUI0 OEJIOro CBETa B CIIEKTP U

BOCIIpHUATHUIO IBE€TA MPCIAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a
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HaOJII0IeHNH Yepe3 BETOBbIe (GUIbTPHI"

Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: IucIepcus, uHTephepeHIus u
nudpakmus"
77 OmwiTel Pesepdopaa u ruranerapaast MoJieTb bubnunoreka [HOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa
79 Henyckanue v noryonieHue cBeTa aTOMOM. bubnuoreka [IOK
KBanTs1. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habnronenue cCieKTpoB bubnuorexa [JOK
UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI Brommozexa [OK
https://m.edsoo.ru/ff0c1672
82 Crpoenune atoMHoro siapa. Hyknonnas bubnnorexa [HOK
MOJICIThb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl BH6J.IHOTCK3 LTOK
https://m.edsoo.ru/ffOclal4
84 Pemenne 3amau nmo teme: "PagnoaxkTuBHEBIE bu6mmoreka [IOK
npeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nonypacnana
86 Ypoxk-koH(pepennus "PagnoakTuBHbIC bubnuorexa [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsJIOBOTO U MACCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBSI31 aTOMHBIX sifiep. CBs3b MacChI bubnuorexa [JOK
U DHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a U ACNEHUS Saep. bubmuorexa [JOK

Wcrounuku sneprun ConHua u 3BE311

https://m.edsoo.ru/ff0c1e88
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Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JleficTBHS paguOaKTUBHBIX U3JIy4YEHUN Ha 1
JKUBbIE OpraHU3MbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBeHUS"
KonTtponpsHast pabora o Teme
93 "DIeKTPOMarHuTHOE TOJIE. 1
DneKTpOMarHuTHbIE BOJTHBL. KBaHTOBBIE
siBIeHUS"
[ToBTOpenue, o606meHue. JlabopaTtopHbie bubnnoreka [JOK
94 n L= " 1 .
pabotsl o Kypey "B3aumoneiictBue ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Penienue
95 acqurl){Hx u KaqecHTlBeHHLIX 3a/1a4 1o TemMe bubmorera [JOK
E) i https://m.edso0.ru/ff0c2572
TerutoBble mpoueccsl
IloBTOpeHue, 0606MIcHNE. Pemenue
96 acquII){mx " KaqecHTIBeHHHX 3a/1a4 1o TeMe bubmorera [JOK
F,) . s https://m.edsoo.ru/ff0c2a22
KII/I TerutoBbIX ABUTATENEH
IToBTOpenue, o6o6meHue. Pemenne
97 acquI?{Hx u KaqecHTlBeHHLIX 3a/1a4 1o Teme bubmorera [JOK
E) " https://m.edsoo.ru/ff0c2b30
KIIJI anekTpoycTaHOBOK
98 [ToBTOpenwne, o600meHNe. JlabopaTopHbIe 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52
IToBTopenue, 0006meHKMEe. PaboTa ¢
99 TCKCTaI;/[I/I o TeMe HéaKOHBI COXpaHEHHUS B bubmorera [JOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, 0600meHue. Pabora ¢ bubmuorexa [JOK
tekctaMu 1o Teme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 0600menue. Padora ¢ bubnuoreka [IOK
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TekcTtaMmu 110 TeMe "CBeToBble ABIeHAA"

[ToBTOpenue, 0600meHue. Pabora ¢

https://m.edsoo.ru/ff0c3044

102 TekcTamu 1o Teme "KBaHTOBas U sijiepHast 1
¢duzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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