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I[TOACHUTEJIBHA A 3AITNCKA

[Ipumepnas pabodas nporpamMma 1mo Gusuke s 00yHarOIIMXCs C 3aJePIKKOU
ncuxuyeckoro passurtus (nanee — 3I1P) Ha ypoBHe ocHOBHOro 00111€eT0 00pa3oBaHuUs
MOJroToBJIeHa Ha ocHOBe denepaibHOr0 TOCYAapCTBEHHOIO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTo obOrmiero oopasoBanus (IIpukaz Munnpocenienus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHUCTEpCTBOM tocTuiiuu Poccuiickoit
®deneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0), [IpumepHoi
aJanTHPOBAHHONW OCHOBHOM 0Opa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs OOYYAIOIMIMXCA C 33J€PKKOM TCUXMUECKOro pa3BUTUA (0J00pPEHHOM
pemeareM ®YMO nio o6mmemy oopazoBanuio (mpotokosi ot 18 mapra 2022 r. Ne 1/22))
(manmee — [TAOOII OOO 3I1P), [Tpumepnoii paboueit mporpaMmMbl OCHOBHOTO OOIIIETO
oOpazoBanus 1o mnpeamery «Duszukay», Konmenmuu mnpenomaBaHusi y4eOHOTro
npeamera «duszuka» B o0pazoBaTeNbHBIX opraHuzanusx Poccuiickoit ®denepanuu,
peaiM3yIOIIMX OCHOBHBIE  00IIeoOpa3oBaTenbHble  Mporpammbl, [IpumepHoi
MPOrpaMMbl BOCTIUTaHUS, C Y4ETOM pacHpeleieHHBIX MO KjaccaM IMPOBEPSIEMBIX
TpeOOBaHMIA K pe3ybTaTaM OCBOCHUS ATaNTUPOBAHHOW OCHOBHOUM 00pa3oBaTelbHOMN
pPOrpaMMbl  OCHOBHOTO 00IIero o00pa3oBaHUs O0OydYalolUXcsi C 3aJep>KKOU
TICUXUYECKOTO Pa3BUTHA.

O01masi xapakTepucTUKA y4eOHOro npeamera «Pusuka»

VYuebnwiii  mnpeamer  «®Puzuka»  SABISETCS  CHUCTEMOOOPA3YyIOIMIUM A
€CTECTBEHHOHAYYHBIX MPEAMETOB, IOCKOJIbKY (U3UYECKUE 3aKOHBI MUPO3JTAHMUS
SBJISIIOTCSL  OCHOBOHM  COJEp)KaHUST KYpCOB XHMHUHU, OWONOTHUH, Treorpaduu
acTpoHoMuH. DuU3MKA BOOpPY)KAET OOYYAIOIMIMXCS HAYyYHBIM METOJIOM ITO3HAHMS,
MO3BOJISIIOLIUM TOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKpYKAIOILIEM MHUPE.

[Ipeamer MmakcuMaIbHO HAMpaBiieH Ha POPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLMAJIbHOMY MHUpPY, COBEpIICHCTBOBAHHE I[103HABATEILHON JCSATEIbHOCTH
oOyuaromuxcs ¢ 3I1P 3a cuer oBnajeHUsI MBICIUTEIBHBIMU ONEPAIUSIMUA CPABHEHMUS,
0000111eH s, pa3BUTHE CIIOCOOHOCTH apTyMEHTUPOBATh CBOE MHEHUE, (HOPMHUPOBAHHE
BO3MOKHOCTEM COBMECTHOM JIESITEIIbHOCTH.

N3yuenune ¢Qusuku cnocoOCTByeT pa3BuTui0 Yy oOyvatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpaXeHHs, (PYHKIIMOHAILHOW TPaMOTHOCTH, yMEHHSI
BOCIIPUHUMATh M KPUTHUYECKU aHAIMU3UPOBATh WH(OOpPMAIIMIO, MPEACTABICHHYIO B
paznu4HBIX (opMax. 3HAYMMOCTh MPEAMETA IS PA3BUTHUS KUZHECHHOW KOMIICTCHITHH
00y4YaroIIMNXCs 3aKI0YAETCS B YCBOSHUU OCHOBBI (PM3MUYECKUX 3HAHUM, HEOOXOIUMBIX
JUIS TIOBCETHEBHOM >KM3HM; HABBIKOB 3JI0POBOTO M 0E€30MACHOTO ISl YEJIOBEKa U
OKpYXaIoIlel ero cpenbl 0opasza >ku3Hu; (HOPMHUPOBAHUU IKOJTOTUIECKON KYIbTYPHI.

[IporpamMma oTpakaer cojaepkanue oOydeHus npeamery «Dusuka» ¢ ydyeTom
0co0bIX 0Opa3oBaTenbHbIX MOoTpeOHOCTeN oOydatonuxcs ¢ 3[1P. OBnaneHue n1aHHBIM
y4€OHBIM MPEAMETOM MPEICTABISET OMPEAETCHHYIO TPYIHOCTD JIsi 00YYaIOIIUXCs C
3I1P. 310 cBsI3aHO C OCOOEHHOCTAMH MBICTUTEILHOMN IESITEIbHOCTH, IEPUOUYECCKUMU
KOJIeOaHUsIMU BHUMAHUS, MaJbiM 00bEMOM MaMSTH, HEAOCTATOYHOCTHIO OOIIIETO
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3amaca 3HAHWM, NMOHWKEHHBIM I[103HABATEIbHBIM HMHTEPECOM M HU3KUM YPOBHEM
PEUYEBOT0 Pa3BUTHA.

Jlns mpeojiosieHus TPYJAHOCTEM B M3ydYeHHMHM ydeOHoro mnpeamera «Dusmkay
HeoOxomuma  ajmanrtanus oObeMa W XapakTepa ydeOHOro wmarepuaia K
MO3HABATEIHLHBIM BO3MOKHOCTSIM JTAHHOM KAaTEropuy OOYyYaroluXxcsi, y4eT HuX
OCOOCHHOCTEM pa3BUTHS: HCMOJIB30BAHUE AQITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3€M, IOCTEIIEHHOE YCI0KHEHNE U3y4aeMoro MaTepuana.

JlaHHass mporpaMMa KOHKPETH3UPYET COJEp)KaHHE TPEAMETHhIX TEM B
COOTBETCTBHHM C TpeOOBaHUSAMHU 00pa30BATEIHLHOTO CTaHAAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEIbBHOCTh U3YYEHHUS pa3iesioB (U3UKHA C YYETOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€M, JIOTUKM y4yeOHOro mpoliecca, BO3PACTHBIX U
MICUXOJIOTMYECKUX ocoOeHHocTel oOy4daromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOI'O 00IIIEro
o0pa3oBaHus, ONpEAEIsieT MHUHUMAJIbHBIA HA0Op OMNBITOB, JEMOHCTpAaIUi,
MPOBOJUMBIX ~ y4YUTENeM B  Kiacce, JIaOOpaTOpHBIX pPabOT, BBIMOIHIEMBIX
00yJaroIUMHUCH.

Meroanueckol OCHOBOM M3yueHMs Kypca «DPH3MKa» Ha YpPOBHE OCHOBHOI'O
o011ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-/IEATEIbHOCTHBIN OAXO/,
00€eCMeYnBaOIINA TOCTUKEHUE JTUYHOCTHBIX, METANpPEeIMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX pEe3yIbTaTOB MOCPEICTBOM OpraHu3aluu AKTUBHOMN
MO3HABATEILHON JCATEIBHOCTH OOYYAIOIIUXCS, YTO OYE€Hb BAXKHO MPU OOYYEHUU
nereit ¢ 3I1P, nyst KOTOPBIX XapaKTEepPHO CHUKEHUE NTO3HABATEIILHON aKTUBHOCTH.

esn v 3a1a4n U3y4eHUus yueOHOro npeamera «Pusuka»

Obwue yenu wuzydeHus: ydeOHoro mnpenmera «DuszukKa» NpPEICTaBICHb B
[TpumepHoii paboueii mporpaMMe OCHOBHOTO 0011Iero 00pa3oBaHMsL.

OCHOBHOI 11eIbI0 O0YYEHHMsI JAeTeil ¢ 3aJep’KKOM NMCUXHUECKOr0 Pa3BUTHS Ha
JAHHOM TIpEIMETEe SIBJISIETCS: MOBBIIICHHE COLMAIBHOM ajanTaiuuu JeTedl depes
npUMEHeHNEe GU3NYECKUX 3HAHUM Ha MIPAKTHKE.

s obyvaromuxest ¢ 3P, Tak ke, Kak U A1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB,  OCBaWBAIOLIMX  OCHOBHYIO  OOpa3oBaTEIbHYI0  IpOrpammy,
JOMHUHHPYIOIIEE 3HaUYeHUE TPUOOPETAIOT TaKHUE yeu, Kak:

" OCBOEHHE 3HaHWI 0 METO/IaX HAYYHOI'0 TO3HAHUS MPUPOABI U POPMUPOBAHHE HA
ATOW OCHOBE MPECTABICHUMN 0 (PU3NIECKON KapTUHE MUPA;

" OBJIAQJCHUE YMEHUAMH TMPOBOJUTH HAONIOACHUS TPUPOJHBIX SIBJICHUH,
OMUCHIBATh M 0000IIaTh pe3yJbTaThl HAOJIOJAEHUM, HUCMIOIb30BaTh MPOCTHIE
U3MepUTEIbHbIE TPUOOPHI A U3YUEHUS] (PU3NYECKUX SIBICHUI; MPEACTaBIATh
pe3ynbTaThl HAOMIOACHUN WM M3MEPEHHI C MOMOIIBI0 Tabaul, rpadUuKoB U
BBIBIAATE HA JTOW OCHOBE SMIMPHYECKHE 3aBUCUMOCTH; IPUMEHSATH
NOJTy4YEeHHbIE 3HAHUA ISl OOBSICHEHUS] pa3HOOOPA3HBIX MPUPOJIHBIX SBJICHUN U
MIPOLECCOB, NPUHILMIIOB JECUCTBUSI BAXKHEHUIINX TEXHUYECKUX YCTPOWCTB, JUJIA
penieHus: Gu3NUECKUX 3a1a4;

" pa3BUTHE I03HABATEIbHBIX HHTEPECOB, WHTEIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM, CaMOCTOSATENBHOCTH B MPUOOPETEHUN HOBBIX 3HAHWM, MPU
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pemeHnd  (PU3MYECKWX  3aJlad W BBINOJHEHWH  AKCIEPUMEHTAIBHBIX
WCCJICIOBAHUN C UCTIOJIb30BaHNUEM MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCMHTAHHE YOEKJICHHOCTH B BO3MOXXHOCTH ITO3HAHMS 3aKOHOB IPUPOJBI, B
HEO0OXOIMMOCTH Pa3yMHOTO MCTIOIB30BAHUS JTOCTHKEHUN HAYKH U TEXHOJIOT U
JUISL TaJTbHEUIIEer0 Pa3BUTHS YEJIOBEUECKOro OOIECTBA, YBaXKEHHUS K TBOPIAM
HAyKW ¥ TEXHHUKU; OTHOIIEHUS K (PU3MKE KaK K DJIIEMEHTY OOIIEUeTOBEYECKOMN
KYJIbTYPHI;

" KCMOJIb30BaHKME TOJYYCHHBIX 3HAHWA W YMEHUU JJI PEIICHHUS MPaKTHYCCKUX
3a/ad MOBCEAHEBHOM KHU3HU, OOecTieueHHs O€30MacHOCTH CBOCH IKH3HH,
palMOHAJILHOT'O MPUPOIOIIOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEIbI.
JlocTikeHre 3TUX 1eiel 00ecrednBaeTCs PEIMICHHEM CISAYIONINX 3a0ay.

= 3HaKoMcTBO oOydarormuxcs ¢ 3IIP ¢ meromamm mcciaenoBaHus OOBEKTOB M
SIBJICHUH TIPUPO/IBI;

" mMpuoOpeTeHre 3HAHWKW O MEXaHWYECKUX, TETUIOBBIX, JJICKTPOMArHUTHBIX H
KBAHTOBBIX SBJCHUAX, (PU3MUECKHUX BEIWYHMHAX, XapaKTePU3YIOIIUX ITH
SIBJICHUS

» (dhopMupoBaHNE YMEHUM HAOJI01aTh MPUPOIHBIC SIBJICHUS 1 BBITTOJHATH OMBITHI,
JabopaTtopHbie  pabOThl M OKCIEPUMEHTAIbHBICE  HCCIEJOBAaHUS  C
UCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX TPUOOPOB, IIUPOKO TMPUMEHAEMBIX B
IIPAKTUYECKOMN KU3HU;

" OBJIAJICHUE TaKUMHU TMOHATUSMH, KaK TIPUPOIHOE SIBICHHUE, SMITMPUYECKH
YCTaHOBJICHHBIHN (haKT, mpobiieMa, TUIIOTE3a, TECOPETUIECKUH BBIBO, PE3yiIbTaT
AKCIIEPUMEHTAJILHOM MPOBEPKH;

" [OHMMaHHWE OTJIMYMA HAYYHBIX JAaHHBIX OT HEMPOBEPEHHON WH(pOpMAIH,
IIEHHOCTU HAyKH IS YJIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOJICTBEHHBIX U
KYJIbTYPHBIX TTOTPEOHOCTEH YeIoBeKa.

OcobenHocTH 0TOOPA U aJaNTAIIAU Y4eOHOTO MaTepuaJja no pusnke

OcHoBoi1 00yuenust oOyuaronuxcs ¢ 311P Ha npeameTax ecTeCTBEHHOHAYYHOT'O
[MKJIa SIBJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX Ollepanuil (aHanus,
CUHTE3, CpaBHEHHUE, 0000IIIEHNE) Ha OCHOBE BBHITIOTHEHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMupoBaHHE€ MPUEMOB YMCTBEHHOM palOThl: aHaIW3 MCXOJHBIX JaHHBIX,
IJIAHUPOBAHUE MATEPHUAIA, OCYIIECTBICHUE IMOATAITHOTO U UTOTOBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYILECTBIISETCS JIMKBUAAIMS TPOOETOB B 3HAHUSX, 3aKPEIUICHUE U3YYEHHOTO
MaTtepuaia, oTpaboTKa aJrOpuTMOB, MOBTOPEHHUE MpoiieHHoro. bonpmioe 3HaueHne
NpUaaeTcss YMEHHUIO paccka3aTh O BBIMOJTHEHHOM paboTe C  IpaBUWIbHBIM
yHOTpPeOJICHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUM U COOJIIOJICHUEM JIOTMYECKHUX
cBs3eil B m3nmaraemMom marepuane. [ns oOydarommxcs 3[IP Ha ypoBHE OCHOBHOTO
obmiero o0Opa3oBaHMsI MO-TIPEKHEMY SIBIISIIOTCS XapaKTEPHBIMU: HEIOCTATOYHBIH
YPOBEHb Pa3BUTHUSA OTACIbHBIX MCUXUUYECKUX IPOILIECCOB (BOCHPUSATHS, BHUMAHUS,
MaMsTH, MBIIIJIEHUS), CHIDKCHHBIH YPOBEHb WHTEIUIEKTYaJbHOTO Pa3BUTHS, HUZKUUN
YPOBEHb BBIMIOJIHEHUST YUEOHBIX 3a/IaHUM, HU3KAsl YCIEIIHOCTh oOydeHus. [loatomy
py U3y4eHUH (QU3UKUA TpeOyeTcs IeICHANpPaBIeHHOE WHTEUIEKTYadIbHOE Pa3BUTHE
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oOyuaromuxcs ¢ 3IIP, oTBedaromiee X OCOOEHHOCTSIM U BO3MOXHOCTSM. YUeT
ocobeHHocteil oOydarommxcs ¢ 3IIP TpeOGyer, 4roObl mHpU H3YyYEHHH HOBOIO
MaTepualia 00s3aTeIbHO MPOUCXOIUII0O MHOTOKPATHOE €Tr0 MOBTOPEHHE; PACITUPEHHOE
pacCMOTpPEHHE TEM U BOMPOCOB, PACKPHIBAIOIINX CBsI3b (U3HKU C JKHU3HBIO;
aKTyaJIn3aIus IePBUYHOTO KU3HEHHOTO OIBITa 00yUYaIOIUXCSl.

YcBoeHHE TpoOrpaMMHOrO MaTepuana 1o (U3MKE BBI3BIBACT OOJNBIIHE
3aTpyaHeHust y oOyuvatomuxca ¢ 3IIP, mosTomy Teopusi m3zyuyaercs O€3 BBIBOJIOB
CIOXHBIX (opMys. 3amayu, TpeOYIOIIHME MPUMEHEHHs CIOKHBIX MaTEMaTHYECKUX
BBIYHCIICHUN U (POPMYII, B OCOOEHHOCTH TaKUX TeM, KaK «MeXaHHIEeCKOE JTBIKEHUEY,
«ApxumenoBa cuiay, «MexaHUYeCcKas OJHEPrus», <« IEKTPUUECKUE SBICHUSI,
«DNEeKTPOMArHUTHBIE SIBJICHUS, PEIIAIOTCS B KJIACCe C IIOMOIIBIO0 YUUTEISL.

Ocoboe BHMMaHHME TMPU M3YYCHUH Kypca (DU3UKH YAENISIeTCS TOCTAaHOBKE H
OpraHu3aliy dKCIEPUMEHTAa, a TaKkKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpOKE€) KpaTKOBPEMEHHBIX JEMOHCTpalii (BO3MOXKHO C  HCIOJIb30BaHHUEM
AJIEKTPOHHOM JeMOHCTpanuu). HekoTopble TeMbl 0053aTebHO OJKHBI BKJIIOYATh
OMOpHBIE JTabopaTopHbIe PAa0OTHI, KOTOpBIE pPAa3BUBAIOT YMEHHE TOJIb30BATHCS
npocTeimuMu  npubopamMu, aHaJU3UpOBATH IMOJMyYEHHBIE JaHHbIE. B cBsizu ¢
OCOOEHHOCTSIMM  TOBEJAEHUST U JesTelbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTD) MPEAYCMOTPEH CTPOXKAWIINI KOHTPOIb
3a cOOJIO/IEHNEM TIPABWJI TEXHUKU O€30MaCHOCTU NPU MPOBEICHUH JT1a00PaTOPHBIX U
MPAKTUYECKUX PadoT.

Bonpmioe BauManue npu uzydeHun ¢uzuku noapoctkamu ¢ [P oOpamaercs
Ha OBJAJICHHE MMU IMPAKTUYECKUMH yYMEHHsIMHU U HaBbikaMu. [IpemycmarpuBaercs
yYMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEIACHHM, BKIIOYCHHE OTICNBbHBIX TEM WIIH
IENBIX Pa3fielioB B MaTepHayibl JUIsi  O030pHOT0, O3HAKOMUTEIBHOTO WU
dakynpTaTUBHOTO M3ydeHus. lIpemmaraercss ymeHblieHue 00beMa MaTeMaTHIECKIX
BBIUMCJICHHUI 33 CYET YBEIMYCHHSI KAYECTBEHHOT O OMMCAHUS SIBICHUN U TIPOIIECCOB

JlocTaTouHOE€ KOJUYECTBO BPEMEHU OTBOJUTCS Ha PACCMOTPEHHE TEM H
BOIIPOCOB, PACKPBHIBAIONIUX CBSI3b (U3WKH C IKU3HBIO, C TEMH SBJICHUSIMU,
HAOJIIOICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUEHHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManbHO — HCTIONB3YIOTCS ~ MEXKIPEAMETHBIE  CBS3M € TaKUMH
TUCIUIUTMHAMY, Kak Teorpadwus, Xumus, Ouosorusi, T.K. oOydarommuecss ¢ 3I1P
O0COOEHHO HYXJAIOTCS B MPEMOJAHECEHUH OJTHOTO U TOrO XK€ y4yeOHOro marepuasa B
pPa3MUYHBIX aCIeKTaX, B €ro BapbHUPOBAHWM, B HEOJHOKPATHOM IIOBTOPCHHUH U
3aKpEIUICHUH TIONYYEHHBIX 3HAHMM W  TpakTUYeckux yMeHuid. [lo3Bosiss
paccMaTpuBaTh OJWH M TOT JK€ y4eOHBIH MaTepual C pasHbIX TOYEK 3pPEHUs,
MEXIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIYUILIEMY OCMBICIIEHUIO, O0JIee TPOUHOMY
3aKPEIUICHUIO MOJTYyYEHHbIX 3HAHUHN U MPAKTUYECKUX YMEHUU.



IIpuMmepHbIe BUIBI AesTeIbHOCTH 00ydaomuxcs ¢ 311P, 00ycioBiieHHbIe
0c00bIMH 00pa30BaTEeJILHBIMY MOTPEOHOCTAMHM U 00ecIeYuBaAOLIE
OCMBICJIEHHOE OCBOEHME CO/IePKAHNH 00pa30BaHusA MO npeamery «Pu3znka

[IpumepHast TeMaTuueckas U TEPMUHOJIOTUYECKAs JIEKCHKA IO Kypcy (pu3uku
cootBercTByeT [TOOIT OOO.

Conepxanue BUIOB JesTenbHOCTH oOydaroniuxcsi ¢ 3[IP Ha ypokax (usuku
oTpeeNsieTcsl UX 0COOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [ToMUMO MIUPOKO
ucrnonb3zyeMbix B [IOOIT OO0 o6mmx /1t BceX 00yJaronuxcsi BU0B JICITSIHBHOCTH
CJIETyeT YCWINTh BUJBI ACATEIBHOCTH, CICIU(PUIHBIC IS TAHHOW KaTETOPHUH JCTEH,
00ecCIeYnBaloIINe OCMBICIEHHOE OCBOCHUE COJIEpKaHUsI 00pa30BaHUA IO MPEIMETY:
YCUJIEHUE TPEAMETHO-TIPAKTUYECKON JEeATeIbHOCTH C aKTUBU3AIMed CEHCOPHBIX
CHUCTEM; OCBOEHHE MaTepuasia ¢ OIOPOM Ha allTOPUTM; «IOIIArOBOCThHY» B HU3YUEHUU
Marepuala; UCTIOIb30BaHUE JTOTOJHUTEIBLHON BU3yallbHOM OMOPHI (CXEMBI, IIa0JIOHBI,
ONOpHBIE TAOJIMIIBI); PEUYEBOM OTYET O MPOLECCE M PE3yNbTaTe JEATEIbHOCTH;
BBITIOJTHEHUE CIIEIUAIBHBIX 3a/IaHUi, O0O0ECTICUUBAIONINX KOPPEKIUIO PETYIISINH
y4eOHO-TT03HABATEIbHOU JIEITEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJibTaTa.

Jlnsa oOyuaromuxcss ¢ 3I[IP cymiecTBeHHBIM SIBISIOTCS IPUEMBI PadOTHI C
JEKCUYECKUM MarepuaioM 1Mo mnpeaMmery. [IpoBomautcs chnenuanbHas padora IO
BBEJICHUIO B AKTUBHBIMA CIOBAph OOYYAIONIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3y4yaembie TEPMUHBI BBOASTCS Ha MOJTUCEHCOPHOI OCHOBE, 00s3aTelIbHA BU3YyaIbHas
MOJIJIEPKKA, aITOPUTMBI pabOTHI C ONPEIETICHUEM, OTTIOPHBIE CXEMBbI /11 aKTyallu3aluu
TEPMUHOJIOTHH.

B cBs13u ¢ ocobbiMu 00pa3zoBaTelibHBIMU TOTpeOHOCTSIMU oOy4datomuxcs ¢ 3I1P,
MIpU IUTAHUPOBAHUU PAOOTHI YUEHHKA HA YPOKE CIEAYET MPUACPKUBATHCS CJIETYIOIMINX
MOMEHTOB:

1. Ilpu ompoce HeOOXOAUMO: JdaBaTh aJIrOPUTM OTBETa; pas3peliaTh
MOJIb30BATHCS IJIAHOM, COCTABJIIEHHBIM MPHU MOJATOTOBKE JIOMAIIIHETO 3aJaHusl; 1aBaTh
0oJIbIIIe BPEMEHU TOTOBHUTHCS K OTBETY Y JIOCKH; pa3peliaTh JiejaaTh IpeaBapuTeIbHbIC
3aIKCH, TTOJIb30BATHCS HATJISITHBIMU TTOCOOUSIMH.

2. Tlo BO3MOXHOCTH 3a/JlaBaTh OOYYAIOIIMMCS HABOSIIME U YTOYHSIOIIWE
BOIIPOCHI, KOTOPBIE TOMOTYT UM TOCJIEA0BATEIbHO U3JI0XKUTh MaTepual.

3. CucremMatnuecku MPOBEPSATh YCBOCHHE MaTepHalia Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOT0 OOHApYKEeHUs TTPOOETIOB B MPOIIESAIIEM MaTepuale.

4. B mpoiiecce U3y4eHus: HOBOrO MaTepuaia BHUMaHHE YYEHUKOB 00palaercs
Ha HanboJjee CI0KHBIC pa3jienbl n3ydaeMol TeMbl. HeoOxonumo daiie oopamaTses K
HUM C BOIIPOCaMHU, BBISICHSIIOIIMMHU MIOHUMaHuEe yueOHOro MaTepualia, CTUMYJIUPOBATh
BOIIPOCHI MPU 3aTPYJHEHUSIX B YCBOEHUU HOBOI'O MaTepHaa.

Mecto yueOHOro npeamera «@U3uKa» B y4eOHOM IJIaHe

B coorBerctBUM ¢ DenepanbHBIM TOCYJApPCTBEHHBIM 00pPa30BaTEIHHBIM
CTaH/JapTOM OCHOBHOTO 0011ero o0pa3oBanus yueOHbIl peamer «Ou3nka» BXOIUT B
npeaMeTHYI0 001acTh «EcTeCTBEHHbIE HAyKW» M SBISETCS 00s3aTENbHBIM JIJIst
uzydyenusi. Comepxanue ydebHoro mpenamera «DPu3nkay, MpeICTaBICHHOE B
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[IpumepHoii paboueit mnporpamme, cooTrBerctByer DPI'OC OOO, IlpumepHoit
OCHOBHOM 0Opa3oBaTeNbHON MporpaMMe OCHOBHOrO oOIIero oOpa3oBaHus,
[IpumMepHOl aganTUPOBAaHHONW OCHOBHOM 00pa30BaTENIbHOM IMPOrpaMMe OCHOBHOIO
o01ero oopazoBaHus 00YUaIOIMINXCS € 3aICPKKON MCUXUUECKOTO Pa3BUTHS.



COLEP)KAHUE YUYEBHOI'O ITPEAMETA «DPU3UKA»

7 KIIACC

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUM OKPY’KAK0IIEr0 MUPA

dusuka — Hayka o npupoze. Asnerus npupoast (MCL). dusnueckue sBIEHUS:
MEXaHUYECKHE, TETIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnyeckue BenUYUHBbL. M3Mmepenue ¢uznueckux BeNMUMH. Du3uueckue
npubopwvi®. Ilozpewrnocms uzmepenuii. MexmyHapoaHas CUCTEMA €IUHHII,

Kak ¢usuka u npyrue ecCTeCTBEHHbIC HAYKU U3YYarOT Npupoay. Ecmecmeenno-
HAyuuwlli Memoo HO3HAHUA: HAOMI0OeHue, NOCMAHOBKA HAYYHO20 B80Npocd,
8bIOBUIICEHUE ~ 2UNOme3, JIKCHepUMeHm No HposepKe 2unomes, 00bsACHeHUe
Hab0aemozo aeneHus. Onucanue ouzuuecKux A61eHull ¢ NOMOUbI0 Mooeel.

[IpenMer u MeTOIBI HUBUKH.

HMemoncmpayuu®

1.  MexaHUYecKHe, TEIUIOBLIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE
SBJICHMS.

2.  @usuueckue nmpubOOPHI U IPOLEAYPA MPAMBIX M3MEPEHUI aHAIOTOBBIM U

1 GPOBBIM PUOOPOM.
3. Onpenenenre NOrpenTHOCTH KCIIEPUMEHTA.
Dponmanvusle 1a6OpamopHbvle padomsl UIU I1EKMPOHHAA OEMOHCMPAUUSL.
1.0mnpeneneHue 1EHbI JENEHUs HU3MEpPUTEIbHOro mpubopa (MCHOIb3ys
TEXHOJOTUYECKYIO KapTy KCIIEPUMEHTA).
2. N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tea
3. Onpeoenenue pazmepos Maivix mei.

Pazjen 2. [lepBoHavajibHbIE CBeIeHHsI O CTPOEHUH BellleCTBA

CtpoeHHe BemIecTBA: aTOMbl W MOJCKYJBI, ux pazmepvl. Onvimel,
00Ka3vlearowue OUCKpemuoe CmpoeHue seuecmad.

JlBmxenne dactui BemecTBa. CBs3b CKOPOCTH JBIDKEHUS YacTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, aubdysus. Bzaumooeticmseue uacmuy
gewecmea: NPUmMsIICeHue U OMmmaiKueaHue.

ArperaTHble COCTOSIHHS BEIECTBA: CHPOEHUE 2A308, HCUOKOCHEU U MBEEPObIX
(kpucmannuueckux) men. Bzaumocesnzv meducdy ceoticmeamu eeujecms 8 pPA3HbIX
azpe2ammuviX COCMOSHUAX U UX AMOMHO-MONEKVIApHuIM cmpoeruem. OcobeHnocmu
azpe2amHvlx COCMOSAHUL 80O0bL.

JMemoncmpayuu®

1 MC — snemenTBI cosiepkanus, BKIIOUAIONINE MEKIIPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPHITHI B
TEMATUYCCKOM IJITAaHUPOBaHUU.

2 311ech U 1anee KypcMBOM 0003HAYEHBI TEMBI, H3yUYEHHE KOTOPHIX TIPOBOIMTCS B 03HAKOMHUTENLHOM IiaHe. [lexaror
CaMOCTOSTEIILHO OlpesiesieT 00beM N3yd4aeMoro MaTepuaa.

3 Bee JlemoncTparuu u JlaGopaTopHbie paGoThl, IPEACTABIEHHbBIE B COIEP/KAHMH, JOMYCKAETCs (MOKHO) TIPOBOIHT,
UCTIOJB3Ys! HH(OPMAIMOHHEIE U JIEKTPOHHBIE TEXHOJIOTHH (LIM(ppOBEIe 00pa3oBaTeIbHBIE PECYPCHI).

4 311ech 1 nanee NPUBOAMTCA PACIIMPEHHBIH MepeyeHb TaboPaTOPHBIX PAOGOT U OTBITOB, U3 KOTOPOTO YUUTENb AEIaeT
BBEIOOP IO CBOEMY YCMOTPEHHIO.
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1. Habmronenre OpoyHOBCKOTO JIBHXKEHUS.
2. Habmonenune nuddysuu.
@ponmanvHbvle 1a00pamopHvle pAOOMbL U ONBIMbL

1. Onenka pamaMeTpa artoMa METOJOM PSAoB (C  WCIOJb30BaHHEM
dbotorpaduii).
2. OMBITH IO HAOTFOACHUIO TETUIOBOT'O PACIITHMPEHUS Ta30B.

3.01bITEI MO OOHAPY)KEHHIO JEHCTBHUS CHJ MOJICKYJISIPHOTO IPUTSIKCHHS
(21eKmpoHHan 0emoncmpayus).

Paznen 3. JIBu:keHHe U B3auMoIelicTBHE TeJl

Mexanuueckoe JBWXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KEHUE.
Cxopoctb. CpedHsis ckopocmsv npu HepasHoMepHoMm OsudceHuu. Pacdér mytu u
BPEMEHU JIBUKEHUS.

SBneHue WHEPUUU. 3aKOH uHepyuu. Bzaumooeilicmeue men Kaxk npuduHa
U3MeHeHUss cKkopocmu Osudicenus mei. Macca kaxk mepa unepmHOCmu mend.
[InoTHOCTH BemecTBa. C8s3b NIOMHOCMU C KOIUYECMBOM MOJIEKYL 8 eOuHUuye 00véma
geujecmaa.

Cuna Kak XapakTepucTuka B3auMojeucTBus ten. Cuna ynmpy2ocmu W 3aKOH
I'yka. Uzmepenue cunvl ¢ nomowwto ounamomempa. SIBIeHUE TATOTEHUS U CUJA
Tsokectu. Cuna msaxcecmu na opyeux niaanemax (MC). Bec tema. HeBecomocTs.
Ciio)xeHue cui, HalpaBJICHHBIX MO OAHOM mpsimoil. PaBHOneucTBytomas cwi. Cuna
mpenus. Tpenue cxonvorcenus u mpenue noxos. Tpenue 6 npupooe u mexnuxe (MC).

HMemoncmpayuu®
Habnronenne MmexaHM4ecKoro ABMKEHUS Tela.

N3mepeHune ckopocTH NPSIMOJIMHENHOTO JIBUKCHMUS.
Habmronenue siBieHus UHEPILIHH.

Habmronenne n3MeHeHus1 CKOPOCTH TIPU B3aUMOICHCTBHM TEll.
CpaBHeHHE MAcC IO B3aUMOJIEUCTBUIO TEIL.

CrnoxeHue CHJjl, HaPaBJICHHBIX 110 OJTHON IPSIMOM.

7. leMoHCTpanuys CHIbI yIIPYTrOCTH Ha pa3IuYHBIX MaTeprasax.
@ponmainvhule 1adopamopHvle padomsvl U ONLIMLL,

ok whE

1. Ornpenenenue CKOpOCTH PABHOMEPHOT'O JIBUKEHUS (IIapUKa B )KUJIKOCTH,
MOJIEJIU JIEKTPUUECKOT0 aBTOMOOWIISI U T. 11.) (2JIeKMPOHHAA 0EMOHCMPAUU).

2. OrnpeneneHue cpeiHel CKOPOCTU CKOJNBXKEHUA Opycka WM IIapuKa Mo
HAKJIOHHOM TIJIOCKOCTH.

3. OrnpezneneHue IIOTHOCTH TBEPIOTO Tea.

4. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsKeHUs (1edhopMarivi)
MPY>KUHBI OT MPUIIOKEHHON CHUJTBI.

S. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

BCCa TCJIa U XapaKTCpa COMPUKACAOIINXCA HOBerHOCTeﬁ.

Paznen 4. JlaBjieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB
Hasnenue. Cnocobvl ymenvuienus u ygeeiuveHus oasneHus. [lasneHue easa.
3asucumocms Oasnenus 2aza om obvéma, memnepamypul. llepedaua oasnenus
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meépoviMu menamu, sxscuoxocmamu u easzamu. 3axou Illackans. Ilnesmamuueckue
MawiuHbl. 3aBUCUMOCTD JIABJICHUS KUAKOCTU OT TiyouHsl. Coobwarowuecsi cocyobni.
l'uopasnuueckue mexanusmoi.

Atmocdepa 3emnn u armochepHoe naBieHue. llpuuunvl cyuecmeosanusl
6030ywiHoti obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheproco
oasneHus. 3a8ucumocms ammocghepHo2o 0asieHuss Om 6blCONMvl HAO YPOBHEM MOPS.
Ipubopul ona usmepenuss ammocgeprozo oasnenus.

Heticmeue orcuoxocmu u 2asza Ha nocpysicéHHoe 8 Hux mesno. BolTaakuBaromas
(apxumenoBa) cuna. 3akon Apxumeda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu
3aBUCUMOCTH JaBJICHUS ra3a OT TeMIIepaTyphl.

[lepenaua naBiaeHUs KUIKOCTHIO U TA30M.

CooOmatoryecs CoCy/bl.

I'mppasinnueckunii npecc.

[IposiBnenue nercTBust aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAJIKHUBAIOIIEH CUJIBI OT 00bEMa MOrpYy>KEHHOM YacTu
TeJa U IJIOTHOCTH JKUJIKOCTH.

1. PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue miiaBaHus TeN: IJIaBaHUE WIH NOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEH TeNa U )KUIKOCTH.

DponmanvHule 1a00pamopHsle padoOmovl U ONbIMbL

ok wnE

1. HccnenoBanne 3aBUCHMOCTH Beca Telna B BOJAC OT 00bEMa MOrpykEHHOM
B JKMJKOCTb YacTH Tea.

2. OnpeneneHue BBITAJIKUBAIOIICH CHJIbI, JICUCTBYIOUIEH Ha  TeJIO,
MOTPY>KEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAKOUIEH CHWIIBI, JEWCTBYIOLIEW Ha
TEJIO B )KUJIKOCTH, OT MACCHI TeJIa.

4, OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH BBITAJIKUBAIOIICH CHIIBI,

JICHCTBYIOIICH Ha TEJIO B KUIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJla
U OT INIOTHOCTH KUJIKOCTH.

5. KonctpynpoBanue  apeomerpa Wi KOHCTPYHUPOBaHHUE JIOJKHU
U onpeiesieHue €€ rpy30MnoabEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. JHEpPrus

MexaHnuueckast pabora. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAA IUIOCKOCTb. [lpasuno
pasnogecus pviuaza. llpumenenue npasuia pasnogecusi pvluaza K O10KYy. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. I[IpocTbie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. Kuumemuueckas U  NOMEHYUANbHAA — IHEPUA.
IIpespawenue 00HO20 6uUda MexaHuueckou 3Hepauu 6 Opy2ou. 3aKOH COXpaHEHUs
SHEPrUU B MEXaHUKE.

Jemoncmpayuu

1. [Tpumepsl MPOCTHIX MEXAHU3MOB.
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@ponmanvhsle 1abopamophvie’pabomot u onvimor*

1. Onpenencaue paboOThI CHIIBI TPEHHS IIPH PABHOMEPHOM JBIDKCHHH TeJla
110 TOPU3OHTAJIBHON TOBEPXHOCTH.

2. HccnenoBanne yciioBUi paBHOBECHS pblyara.

3. N3mepenue KIIJI HaKJIOHHOM TUIOCKOCTH (21ekmponnasn
demoncmpayus).

4, N3ydeHne 3akoHa COXpaHEHUS MEXAHUYECKOW SHEPrUU (271eKmpoOHHAA
demoncmpayusi).
8 KIIACC

Pa3nen 6. TensioBble ABJIEeHUSA

OcHoBHble  NONOJICEeHUs.  MONEKVIAPHO-KUHEMUYECKOU meopuu  CMmpoeHus
gewecmea. Macca u pazmepvr amomog u moaekyn. Onvimvi, noomeepoicoaioujue
OCHOBHbLE NOJIOAHCEHUSL MONEKVIAPHO-KUHEMUYECKOU MeopUul.

Mopenu TBEpPAOro, XKUAKOIO MW Ta3000pa3HOrO COCTOSHUWA BEIIECTBA.
Kpucmannuuecxkue u amopgnvie mena. OdwvicHeHue c0UCME 2a308, HCUOKOCMeEU U
MBEPOLIX Mmell HA OCHOBE NOJNONCEHUl MOAEKVIAPHO-KUHEMUYECKOU meopuu.
CmauuBaHue u KanuuisapHvle sAeleHus. 1enniogoe pacuupenue u caicamue.

Temneparypa. Céasb memnepamypvl cO CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buytpennsis  sHeprusa. CnocoOvl  usmeHeHusi  6HYMpEHHeU  IHepPeUU:
menjionepeoaua u cogepuieHue pabomol. Buovl menionepedauu: menionposooHoCcmy,
KOHGeKYUsl, UnydeHue.

KommaecTtBo Temnotel. Yoenvnas mennoémxocms eewecmea. Tennoobmen u
menyogoe pasHosecue. Ypasnenue menniogozo oanauca.

lInasnenue u omeepoesanue KpUCMAIIUYeCKUx eewjecms. Yoenvnas menioma
nnaenenus. Ilapooopaszosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menjoma  napoobpazosanus.  3a8UCUMOCbL — MeMnepamypvl — KUNEeHus — om
ammocgeprozo oasnenus. Biaxcnocms 6030yxa.

DHeprus TOIUINBA. Y0enbHas menioma ccopaHusi.

Hpunyunor pabomor mennosvix oeucameneu. KIIJ[ mennogoco osucamerns.
Tennogvie 0sucamenu u 3awyuma oxkpyaicaroujeii cpeovt (MC).

3axon coxpanenus u npespawjenus snepauu 6 menniogvlx npoyeccax (MC).

Hemoncmpayuu

1. HaGnronenne 6poyHOBCKOIO JIBUKEHUS.

2. Ha6nronenune nuddysun.

3. HalGntonenue sBieHnii cMauuBaHus U KaNWLISIPHBIX SIBJICHUH.

4. HabutoieHue TerioBoro pacumpeHus Tel.

5. W3meHenune paBieHus ra3a Mpu U3MEHEHHH 00bEMa U HArpEeBaHUU WIH
OXJIQXKICHUH.

6. [IpaBumna u3MepeHus: TeMIepaTyphl.

1. Bugel Tenonepenayn.

8. OxmnaxeHue mpu COBEPIICHUN PadOTHI.
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Q. HarpeBanue npu coBepiiieHur paboThl BHEITHUMHU CUJIAMH.
10. CpaBHeHHE TETIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmroaeHue KuneHus.

12. HaGmroneHune mocTOsSHCTBA TEMIIEPATYPHI MTPH TUIABJICHUH.
13. Mopxenu TeIUIOBEIX IBUTaTEIEH.

Dponmanvhvie 1adopamophsvle padbomvl U ONvIMbl

1. OnbITEl IO OOHAPYKEHUIO JEHCTBUS CHJI MOJICKYJISPHOTO TPHUTSIKEHUS
(21eKmponHan demoncmpayus).

2. OnbITHI IO BBIPAIMBAHUIO KPHUCTAJUIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OnbITHl O HAOIIOJECHUIO TETUIOBOTO PACHIMPEHUS T'a30B, KUIAKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenuve AaBiIeHUs BO3AyXa B OAJJIOHE HITIPUIIA.

5. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJIIEHUS BO3/1yXa OT €ro
00bEMAa M HArpEeBaHUS WU OXJIAXKCHUS.

6. HaGnronenne m3MeHeHus BHYTPEHHEW PHEPruu Tejla B PE3ylbTare
Teronepeaay U padboThl BHEUTHUX CHJL.

1. UccnenoBanue siBeHUs TEMIOOOMEHA MPH CMENIMBAHUM XOJOIHON U
ropsiueu BOJIBI.

8. UccnenoBanue npolecca ucnapeHusl.

Q. Ornpenenenne OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

10.  Omnpeoenenue yoenvroti meniomol NiAG1eHUA 1b0d.

Pazjiesn 7. DiekTpryeckne H MATHUTHBIE SIBJIEHUS

Inekmpusayusi men. JIBa poja SJIEKTPUUYECKUX 3apsAloB. B3anmoneincrsue
3apsIKEHHBIX TEJl.

DnekTpuueckoe moie. llpunyun cynepnozuyuu 3j1eKmpudeckux nojet (Ha
KauecmeeHHOM YPOo8He).

Hocumenu snexkmpuueckux 3apsa0o8. OnemeHmaphuwlii 31eKmpuideckuil 3apso.
Cmpoenue amoma. IIpOBOJHUKYU U TUDIIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOT O
3apsja.

DNEKTPUUECKUM TOK. Ycnosus cywecmeosanuss 31eKmpuiecko2o moKd.
NCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBHUS dJIEKTPUUECKOro TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIeKmpUudecKull mox 6 HCUOKOCMX U 2aA3ax.

Pabora u MOIIHOCTH BIEKTpUUECKOro Toka. 3axon Jlcoyrnas—/lenya.
Onekmpuueckue yenu u nompebumenu NEKMPUUECKOU OdHepeuu 6 Ovlmy.
Onexkrpuueckasd uenb. Cuia TokKa. OneKkTpuyeckoe HamnpspkeHue. COlpoTHBIIEHUE
MIPOBOHUKA. YOenvHoe conpomusienue seujecmeda. 3akoH OMa I ydacTKa IICTIH.
[TocnenoBarenbHOE W MapajuICIbHOE COCIMHEHHE MPOBOJHUKOB. Kopomkoe
3amMuIKaHue.

[TocTosiHHBIE MarHUTHL. B3auMoaEHCTBUE TOCTOSHHBIX MAarHUTOB. Maznumnoe
none. Macnumnoe none 3emnu u e2o 3nauenue 0/ sHcuznu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe none sanekmpuueckoeo moka. Ilpumenenue 31eKkmpomacHumo8 8 mexHuke.
eticmseue macHumno2o nojsi Ha NPOBOOHUK C MOKOM. INeKmpoosueameilb
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nocmosanHo2o moka. HMcnonvzoganue snekmpoogueameneti 8 MeXHUUECKUx YCm-
poucmeax u Ha mpaHcnopme.

Onvimor @apaodes. Aesnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Dnekmpozcenepamop. Cnocobwvl noLyueHus: 2NeKmpuUyecKoll dHepeul. IIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu
DJeKTpu3aIus Teml.

JIBa posia SJEeKTpUUECKUX 3apsI0B U B3aUMOIEHCTBHUE 3apSXKEHHBIX TE.
Y CTpOMCTBO U IEUCTBUE 3IEKTPOCKOIIA.

DJNeKTpocTaTuueCKask MHIYKIIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOJTHUKH U TUDIIEKTPUKHU.

MopaenvupoBanue CUIIOBBIX JJUHUM JIEKTPUIECKOTO TIOJIS.

HcTouHrKY NOCTOSTHHOTO TOKA.

JIericTBYsL DIIEKTPUYECKOIO TOKA.

0. DJEKTpUYECKHUH TOK B )KUIKOCTH.

11. Ta3oBbIii pa3ps.

12.  H3mepeHue Cuiibl TOKa aMIIEPMETPOM.

13. U3mepenwue 37IeKTPUIECKOT0 HANPSKEHUSI BOTBTMETPOM.

14. PeoctaT u MarazuH CONPOTUBJICHUN.

15. BzaumopeiicTBHE MOCTOSHHBIX MArHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/IEICHUs TOJTIOCOB MarHUTa.

17. MoaenupoBaHU€ MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmmwiT Opcrena.

19. MarnuTHoe 1moJie ToKa. IJIEeKTPOMAarHHUT.

20.  [leficTBME MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTeb MOCTOSHHOT'O TOKA.

22. HccrnenoBaHue SIBICHUS 3JIEKTPOMArHUTHONW WHYKITUH.

23.  Omnprtel dapajes.

24. 3aBUCHMOCTbH HAINpaBIEHUS MHIYKIIMOHHOTO TOKa OT YCIIOBUW €ro
BO3HUKHOBEHUSI.

25.  DIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

DponmanvHole 1a60pamopHsvie padbomvl U ONbINbL

HOooo~NoOabwhE

1. OnpITel MO HAONIOACHHUIO DOJEKTPU3ALMM TEJI WHAYKIUMEH U TpHU
COIPUKOCHOBEHUH.

2. UccnenoBanne NEUCTBUS DSICKTPUYECKOTO TOJISI HA MPOBOJHUKH U
TVDIICKTPHUKH.

3. COopka u poBepka padOThI AJIEKTPUUECKOM 11eNMU OCTOSIHHOTO TOKA.

4. W3mepenne u peryimpoBaHue CHIIBI TOKA.

5. N3mepeHne u peryIupoBaHue HANPSHKCHHUS.

6.  Uccneoosanue 3asucumocmu cuivl moxa, uoyuje2o uepes pe3ucmop, om

conpomueierusl pesucnmopa U HanpAasdiCeHusl Ha pesucnope.

14



7. Onvimeui, OeMoHcmpupylowue  3a8UCUMOCD INEKMPULECKO20
conpomuenenus NnpoeoOHUKA Om e20 ONUHbL, HAOWAOU NONEPEYHO20 CeYeHUs U

mamepuana.
8.  Ilposepxa npasuna crodxceHus HANpsAd*CEHUU NpU NOCIe008aAMETbHOM
COCOUHEHUU 08YX Pe3UCIOPO8.
9.  Ilposepxa npasuna 0ns cuivbl MmoKa Npu NAPALIeibHOM COeOUHeHUU
Pe3UCMOPO8.

10. Omnpenenenue padOThI IESKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11. OmnpegeneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

12.  HccnegoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUYKY, OT
HaIpSKECHUS HA HEW.

13. MHccnepoBaHrie MarHUTHOTO B3aMMOJIEHCTBUSI TOCTOSTHHBIX MarHUTOB.

14. W3yyeHue MArHUTHOTO TOJiI TOCTOSHHBIX MArHUTOB TMpPU UX
00BbEIMHEHUU U pa3/IeJICHUN.

15. MUccnenoBanue qeUCTBUS SJEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmbITh, JIEMOHCTPUPYIONINE 3aBUCHUMOCTh CHJIBI B3aUMOJCUCTBUS
KaTyIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPABJIEHUS TOKA B KATYIIKE.

17. W3ydeHue AeHCTBUS MAarHUTHOIO MOJISI HA TPOBOJAHUK C TOKOM.

18.  Uzyuenue pabomwi snekmpoosucamesi.

19. Usmepenue KII1/] anexTpoaBurarenbHON yCTaHOBKH.

20. OmnpITBI TO WCCJICAOBAHUWIO SIBIICHUS DJIEKTPOMATHUTHOW WHAYKITUU:
HCCIIEOBAaHUE U3MEHEHU I 3HAYCHUS U HAIIPABJICHUA UHAYKIIMOHHOT O TOKA.

9 KJIACC

Pa3nen 8. Mexanndeckue siBJICHUSA

Mexannueckoe nBwxkeHue. MarepuanbHas Touka. (CHcrema  OTCU€ra.
OTHOCHUTENBHOCTh MEXaHMYECKOI'0 JBWKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBuwxenue. Hepasnomepnoe npamonuneunoe osudicenue. CpenHsis u MeHOB8eHHAsA
CKOPOCMb mena npu HepasHOMEPHOM OBUINCEHUU.

VYckopenue. PaenoyckopenHoe npamonuHelinoe  osudicenue. (CBOOOIHOE
nagenue. Onvimot I anunes.

Jluneunas u y2nosas ckopocmu. L{lenmpocmpemumenvrnoe yckopenue.

IlepBsiii 3axkoH Hprorona. Bropo# 3akon Herotona. Tpernii 3akoH HeroToHa.
lpunyun cynepnosuyuu cu.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus: cuia mpeHus CKOJIbAHCEeHUs, CULd
MpeHUs NoKosl, opyeue 8Udbl MPeHUsl.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUS. YCKOpPEHHE CBOOOTHOTO
nageHus. [euocenue nianem eokpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmbo u nepecpysxu.

PaBHOBecue MarepuanbHOU TOUKH. AbOcoaromuo meépooe meno. Pasnosecue
MeEpP0020 mena ¢ 3aKpenyiéHHou ocvio epaujerus. MOMEeHT cuilbl. Llenmp msascecmu.
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Nmnynec Tena. Mzmenenue umnynvca. HMmnynvc cuivl. 3aKOH COXpaHEHUS
uMmiyibsca. PeaktusHoe npmxenue (MC).

MexaHnuueckas pabota 1 MOIIHOCTh. PaboTa cui TsKeCTH, ynpyeocmu, mperust.
Cea3v  ouepeuu u pabomel. IloTeHIMANbHAST DSHEPTHUS TeENa, TMOJHSATOTO HaJ
MOBEPXHOCTBIO 3eMIIHU. [lomenyuanvras suepaus cocamou npyrxcunvl. Kunernueckas
sHeprusa. leopema o Kunemuyeckou dHepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTHH.

JHemoncmpayuu

1. HabnroneHne MexaHn4ecKoro ABUKEHUS TeJla OTHOCUTEIbHO PA3HbIX TEJ
OTCYETA.

2. CpaBHEHME TyTEW M TPACKTOPUM ABWIKEHUS OJHOIO M TOTO KE Tela
OTHOCUTEIIBHO Pa3HBIX TEJ OTCYETA.

3. N3mMepeHne CKOpoCTH U YCKOPEHUS TPAMOIMHENHOTO IBUOKEHUSL.

4. HccenenoBanne Npu3HaKOB paBHOYCKOPEHHOTO JBHKECHHS.

S. HaGuroienue nreHus Tesa 1o OKpy>KHOCTH.

6. Habnrogenne MexaHUYEeCKUX SBJICHHMM, NPOUCXOIAIIMX B CHCTEME

orcuéra «Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBIDKCHHH OTHOCHUTEIIBHO
KabuHeTa PU3UKHU.

1. 3aBUCUMOCTh YCKOPEHHMS Te€la OT MAcChl Tejla U JEUCTBYIONIEH HA HErO
CHUJIBI.

8. HaGntonenune paBeHcTBa CUil IPHU B3aUMOACHCTBUU TEIL.

Q. N3MeHeHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

10. Ilepemaua ummyibca Npu B3aUMOJIEUCTBUU TEN.

11. TIpeoOpa3zoBanus SHEPTHH MPU B3AUMOICHCTBUH TEII.

12. CoxpaHeHue UMIyjbca IPU HEYIPYrOM B3aUMOIEHCTBUU.

13. CoxpaHeHue uMIysbca npu adCOIOTHO YIIPYTroM B3aUMOJIEHCTBUH.

14. HaGnroneHre peakKTUBHOTO JBHXKCHHUS.

15. CoxpaHeHre MEXaHUYECKON SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHue MEXaHWYECKOM SHEPruu TMpH JBMKCHUM Tela TOA
JIEUCTBUEM NPYKHUHBI.

@ponmanvrsvle 1a00pamopHvle padOmMvl U ONBINLbL

1.  Koucmpyuposanue mpaxkma 011 pazeora u OaibHeuue20 pagHoOMEPHO2O
OBUINCEHUST ULAPUKA UTIU MENeHCKU.

2. Ompenenenre CpeaHE CKOPOCTU CKOJBKEHUS OpycKa WIW JIBIKCHUS
1IapyKa o HaKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHre yCKOPEHHS Tella P PAaBHOYCKOPEHHOM JBUKEHUH 10
HaKJIOHHOM IUIOCKOCTH.

4. WccnenoBanne 3aBUCUMOCTH TTYTH OT BPEMEHU TPU PaBHOYCKOPCHHOM
JBIKEHUH 0€3 HaYalbHON CKOPOCTH.

S. UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXKEHHUS OT CHJIBI
HOPMAJILHOTO JIaBJICHUS.

6. Onpenenenue kKodHPUIIUEHTA TPEHHUS CKOITBKEHUS.

7. Omnpenenenue XECTKOCTH MPY>KUHBI.
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8. Omnpenenenue pabOThl CHUIIBI TPEHUS MTPU PABHOMEPHOM JBUKEHUM TeEJa
10 TOPU3OHTAJILHON MOBEPXHOCTH.

9. Omnpenenenue pabOThl CHJIBI  yOPYrOCTH TpH  TMOABEME Tpy3a
C MCTIOJIb30BAHNEM HETIOJIBIYKHOTO Y TTOJIBMXKHOTO OJIOKOB.

10. UN3yuenue 3aKkOHA COXpaHEHUS YHEPTHUU.

Pa3nen 9. Mexannueckne Ko/je0aHUSA U BOJTHbBI

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHMI: mepuo,
4acToTa, aMIumiaryna. Mamemamuyeckuu u npysxcunnviu masmuuxu. Ilpespawenue
9HepeUU Npu Ko1eobamenbHOM O8UNCEHUU.

3aryxatouiue konebanus. BeiHyx1eHHbIE Kosie0aHus. Pe3oHaHc.

Mexanuueckue BOJIHBL. (CBOWCTBA MEXAaHUYECKHX BOJH. [Ipoodonbuble u
nonepeyHwvle 8OIHbI. /[MUHA B80IHbL U CKOPOCMb €€ pacnpocmpaneHus. Mexanuueckue
80JIHbL 8 MBEPOOM meie, ceticmudeckue gonnvl (MC).

3ByK. I pomxocmob 38yka u evicoma moua. Ompadicenue 38yka. Ungpazeyk u
VIbMPA3BYK.

Hemoncmpayuu

1. HabOmronenne xoneOaHUi TEM MO IEHCTBUEM CHIBI TSKECTU U CHIIBI
YIPYTOCTH.

2. Habmronenne konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3. HaOntonenune BoIHYXA€HHBIX KOJI€OaHUI U pPe30HAHCA.

4. PacnipocTpanenue mpo0JIbHBIX U MTOMEPEYHBIX BOJH.

5. Habmronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHUYECKHI PE30HAHC.

@ponmanvrvle 1a60pamopHvle padomsvl U ONbIMb

1. OmnpeneneHue YacTOThl M Mepuofa KojieOaHMM MaTeMaTUYECKOIo
MasTHUKA.

2. OrnpeneneHue 4acTOThl U MEepUOA KOJIeOAHUN MPYKUHHOTO MasiTHUKA
(271eKMpOHHAA 0eMOHCMPAYUL).

3. WccnenoBanre 3aBUCUMOCTH TTEPHO/1a KOJIeOAHUN MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. UccnenoBanre 3aBUCMMOCTH  IepuoAa KojeOaHUW  MPYKUHHOTO
MasTHUKA OT MaccChl rpy3a (271eKmpOoHHAs 0eEMOHCMPAUU).

S. [IpoBepka HE3aBUCUMOCTH TepUoa KoJieOaHui rpy3a, MOABEUICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh Tepuoja  KoJjieOaHuM
MPY>KMHHOTO MasgTHUKA OT MaccChl Ipy3a U KECTKOCTHU MPYKUHBI.

1. N3mepenne  ycKOpeHHs  CBOOOJHOrO  TNaACHUS  (91eKmpoHHaA
demoncmpayus).

Pa3nen 10. DiieKTpoMarHuTHoOE 1MoJI€ ¥ YJIeKTPOMATrHUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOdHBL  (Ceoticmea
INeKMpOMACHUMHBIX  60aH. [llkana snexkmpomacnumuvix 6oaH. Hcnonv3oeanue
INEeKMPOMASHUMMHBIX 80JIH OISl COMOBOU CEA3U.
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DJneKTpoMarHuTHas npupoga cBera. CKOpocTh cBeTa. BolHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu

1. CBOMCTBA 2IEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE CBOICTBA CBETA.

@Dponmanvhsle 1abopamopnvie’ pabomet u onvimut’

1. N3ydeHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C TMOMOIIBIO

MOOUITLHOTO TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHUSA

JlyueBas Mmogenb cBera. MictouHuku cBerta. [Ipamvonuneinoe pacnpocmpaneHue
ceema. 3ammenusi Connya u Jlynwi. OTpaxkeHue cBera. [lnockoe 3epkano. 3aKow
OMPaxtceHus: ceema.

[Ipenomiienne cBera. 3akoH TpernoMieHHs cBeTa. [lonnoe eHympeHHee
ompaxcenue ceema. HMcnonvzogeanue NONHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EMOBOOAX.

Jluaza. Xox nydeit B mwmH3E. Onmuueckas cucmema @omoannapama,
mukpockona u meneckona (MC). Inaz kak onmuueckas cucmema. bnuzopykocms u
O0AIbHO30PKOCb.

Paznooicenue benoco ceema 6 cnekmp. Onvimvl Hviomona. Cnooicenue
CNEeKmMPAIbHbIX YBEMmO8.

Hemoncmpayuu
[IpssmonuHerHOE pacpoOCTpaHEHUE CBETA.

OTtpaxenue cBera.

[Tony4yenue n300pakeHU# B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrudeckuii CBETOBO/I.

Xo mydelt B coouparomien JuH3e.

XoJ dy4der B pacCEeuBaIOLIEH JIMH3E.

[Tonyuenne n300pa’keHHI C MTOMOIIBIO JIMH3.

[IpuHuun nerictBus oTroamnmnapara, MUKPOCKOIIA U TEIECKOMA.
0. Mogens riasa.

1. Paznoxenue 6e10ro cBeTa B CHEKTP.

12. TlonmydeHue 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
DponumanvHvle 1a60pamopHsvie padbomvl U ONbINLL

RBPRoOwooo~NoOaR~rOWNE

1. HccnenoBanne 3aBUCUMOCTH YTJla OTPAXKEHHSI CBETOBOTO Jyda OT yrja
najICHUsI.

2. W3ydenne xapakTepuCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKaie.

3. HccnenoBanne 3aBUCUMOCTH yria MPETOMIICHUSI CBETOBOT'O JIyda OT yIiia
NaJICHUS] Ha TPAHMIIE «BO3TYX—CTEKIION.

4. [Tony4yenune nzo0paxeHU# C MOMOIIBIO COOUPAIOIIEH JIMH3BI.

5. Omnpenenenue GOKyCHOTO PACCTOSHUS U ONTUYECKOM CHUITBI COOMpAIOIIIE

JIVH3BI (2J1eKMPOHHAA 0EMOHCMPAUUsL).
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6. OnbITEl MO Pa3OKEHUIO OEIOoro CBETa B CHEKTP (2J1eKMPOHHAA
demoHcmpayusi).

7. OnpITHl O BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOMIOAECHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI

Onvimovl Pezepghopoa w 1utanerapHass mojnenb aroma. Moxaenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmul.

PanunoaktuBHOCTh. Anbgha-, bema- u camma-usnyuerus. CTpOCHUE aTOMHOTO
anpa. Hyknonnas mooens amomnozo aopa. zomonwl. Paouoakxmueénvie npespaujeHus.
Ilepuoo nonypacnaoa amomuwix sioep.

SAnepHble peakuu. 3aKOHBI COXPAHEHUsS 3apsSIOBOIO U MAacCOBOIO YHCEIL.
Peaxyuu cunmesa u oenenus soep. Mcmounuku snepeuu Connya u 36€30 (MC).

SAnepnas sHepreTuka. /leiicmeus paouoaKmueHblX U3ZLYYEHUN HA HCUBble
opeanuszmvi (MC).

Jlemoncmpayuu

1. CHexTpbl U31y4EeHUS U TOTJIOIIEHUSI.

2. CrekTpbl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopoa.

4. HaGnronenue TpekoB B kamepe BuiibcoHa.

S. Pabota cuérurika HOHU3UPYIOIIMNX U3TYYEHH.

6. Perucrtpaius uznydeHus OpupoIHbIX MUHEPAIOB U MPOIYKTOB.

@ponmanvuvle 1a00pamopHvle padomsvl U ONbIMb

1. HccnenoBanne TPEKOB: M3MEPEHUE IHEPIMU YACTHUIBI 10 TOPMO3ZHOMY
nyTH (1o ¢otorpadusim) (271eKmpoHHAA 0eEMOHCIMPAUUL).

2. W3mepenne paainoakTUBHOTO (hOHA (21eKmMPOHHAA 0eMOHCMPAYUsL).

IHoBTOpHTEILHO-00001IAO M A MOLYJIb

[ToBTOpHUTENHHO-0000IAOIMINK MOLYNb ITPEAHA3HAYEH ISl CUCTEMATU3AIUH U
0000111eHHs TPEAMETHOTO COACP>KAHUS U OTbITA IEATEIbHOCTH, MPUOOPETEHHOTO TIPU
M3Y4YEHUH BCEro Kypca (QpU3HKU.

[Tpy m3ydeHUM JAHHOIO MOAYJIS PEaJU3YIOTCS U CUCTEMATU3HPYIOTCS BUIBI
JESTENbHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBAETCS JTOCTH)KEHHE MPEIMETHBIX U
MeTanpeAMETHBIX TUIAHUPYEMBIX Pe3yIbTaTOB 00yueHus, POPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB UCCIIEAOBAHUS ABIECHUN IPUPOLBI
U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBACHATH (DU3UUECKUE SIBICHUS, NPUMEHSS
[IOJIyYCHHBIE 3HAHMWS, pelaTh 3aJadyd, B TOM YHCIE KAYECTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AEATENTBHOCTHBIM XapaKTEep JAHHOIO pas3jena peain3yercs 3a
CYET TOr0, YTO y4allUECS BBINOJIHSIIOT 3aJaHUsA, B KOTOPBIX UM MPEIJIaracTcs:

" Ha OCHOBE IIOJYYEHHBIX 3HAHMM pAcHo3HaBaTh M HAy4yHO OOBACHATH
dbuznueckue sIBICHHs B OKpYKaloleld MpUpoie U MOBCETHEBHON KU3HU;
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" KCNOJB30BATh II0J PYKOBOJCTBOM II€Aarora Hay4HbI€ METOABI MCCIIEIOBAHUS
(¢u3nyeckux SBICHUH, B TOM YHWCJIE JISI NPOBEPKH THUIOTE3 M MOIYYEHHS
TEOPETUYECKHUX BBIBOJIOB;

" OOBSCHATH C ONOPOW HA AUJAKTUYECKUN MaTepuall Mociie OOCYXKICHHUS C
[e1aroroM Hay4Hble OCHOBBI HauOoJjiee Ba)KHBIX JOCTHXKEHHUN COBPEMEHHBIX
TEXHOJOTUWA, HAmpuMmep, MPAaKTHYECKOrO0  HCMHOJIb30BAHMUS  Pa3IMYHBIX
MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA IMPEBPAICHHMS U COXPAHEHHUS BCEX
W3BECTHBIX BUOB JHEPIUM.

Kaxxnas U3 TeM 1aHHOTO pa3jiena BKI0YaeT 3KCIEPUMEHTAIBHOE UCCIIEI0BaHNE
o0oO0mIaroniero xapakrepa Ha YCMOTpPEHHUE Iefarora ¥ Impu ero nomomu. Paznen
3aBEpIIAETCS MPOBEACHUEM JIMAarHOCTHUECKOW W OIICHOYHOM paboThl 3a Kypc
OCHOBHOM IIIKOJIBI.

HpI/IMeprle KOHTPOJbHO-USMEPUTECIILHBIC MaTCPHAJIbI

[IpoBeneHne OLEHKU JOCTHKEHUU IJIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
y4e0HOro mpeaMeTa NpoBOAUTCS B (hOpMeE TEKYIIETO U PyOEKHOT0 KOHTPOJISL B BUJIE
KOHTPOJIBHBIX PaloT.

7 kaacc

Konmponvnas paboma Ne I o teme «llepBoHayaibHbIe CBEACHUS O CTPOCHUU
BEIIECTBAY»

Koumponvnasa paboma Ne 2 no reme «Macca, I0THOCTb, 00BEMY.

Koumponvnas paboma Ne 3 no teme «CHITbI B IPUPOJIEN.

Konmponvnas paboma Ne 4 rio teme «JlaBneHue.

Hmoeosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Koumponvnas paboma Ne 2 o teme «TernnoBbie IBIECHUSY.

Koumponvnasa paboma Ne 3 o TeMe «ArperaTHble COCTOSHHS BEIIECTBAY.

Koumponvnaa paboma Ne 4 no teme «QnekTpuueckuil Tok. Hampsoxenuey,
«Conporusnenue. CoequHEHNE MPOBOJHUKOBY.

Koumponvnaa paboma Ne 5 no teme «PaboTa ¥ MOIIHOCTH AJIEKTPUUECKOTO
TOKa», «3akoH Jlkoyns —Jlennay.

HUmoezosas nposepounas paboma

9 kanacc

Bxoonasa nposepounas paboma.

Konmponvnas paboma Nel o teme «3aKOHBI ABWKEHUS W B3aUMOJICHCTBUS
TE.

Komnmponvnas paboma Ne 2 o teme «MexaHHUECKHE KOJICOAHHS ¥ BOJTHBIY.

Koumponvnas paboma Ne 3 1o Teme «NEKTPUUECKUE U MATHUTHBIE SIBJICHUS».

Koumponvnaa paboma Ne 4 o teme «CTpoeHrue aToMa U aTOMHOTO AIpa» U
«CTtpoenue u 3BoIO1MA BeeneHHon.

HUmoeosas nposepounas paboma.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYHEBHOI'O ITPEJIMETA
«DPU3NKA» HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHIMA

B nenom pesynbratel ocBoeHus oOyuatomumucs ¢ 3[IP yueOHOrOo mpeamera
«Du3uKa» OIKHBI COBIAJATh C PE3yNbTaTaMH MPUMEpPHON pabouell mporpammbl
OCHOBHOT'O 00111eT0 00pa30BaHUSI.

Haubosnee 3HAYNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIMA K 00yUEHHIO U LIEJICHANPABICHHON MTO3HABATEIbHOM ACITEIbHOCTH;

YCTAaHOBKA Ha OCMBICJICHUE JIUYHOTO OIbITa, HAOMIOJCHUN 3a (PU3NYECKUMU
JKCIIEPUMEHTAMU;

yCTaHOBKa Ha OCMBICIICHHE PE3YJIbTAaTOB HAOIIOACHUN 3a MPUPOAHBIMU U
TEXHOT€HHBIMU SIBICHUSIMU C TO3UIIUN (PU3UUECKUX 3aKOHOB;

CIIOCOOHOCTH OLIGHMBATh MPOUCXOASAIINE HU3MEHEHUS U X TMOCIEICTBUS;
(bopMyIMpOBaTh U OIICHUBATH PUCKHU, (HOPMHUPOBATH OIIBIT;

NOBBIILIEHWE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  MPaKTHYECKYIO
JeSITeNbHOCTD (IIPU COBMECTHOM BBIMOJIHEHUHU J1a00paTOPHBIX MPAKTUUECKHUX padoT);

yMEHHUE pa3iinyaTh y4eOHble CUTyallud, B KOTOpbIX ydamuiicsa ¢ 3I1P moxer
JEICTBOBaTh CaMOCTOSITEIBHO, W CHTyaluW, TIJI€ CIEAyeT BOCIOJIb30BATHCS
CIpaBOYHOM MH(pOPMALIMEN U APYTUMHU BCIIOMOTaTeIbHBIMHU CPEICTBAMU;

CIIOCOOHOCTh TPUHUMATh PEIICEHHE B >KU3HEHHOM CHUTyallud Ha OCHOBE
IepeHoca IMOJIYYEHHBIX B Xoja€ oOydeHus (U3NYECKUX 3HAHUW B aKTyaJbHYIO
CUTYaIIHIO;

CHOCOOHOCTh  COONIIOIaTh B TOBCEAHEBHOM KM3HU TPaBWiIa JHYHOU
0€30MacHOCTH Ha OCHOBE NOHMMAaHHUS (U3MYECKUX SBICHUM M 3HAHUS 3aKOHOB
bu3uKy;

YMEHHE KPUTHUYECKHU OLIEHHWBATh IMOJIyUEHHYIO OT coOeceHUKa MH(pOpMaLnIO,
COOTHOCSI €€ CO 3HaHHEM (PU3NYECKHUX 3aKOHOB;

CIIOCOOHOCTH TIePENaTh CBOM COOOPAXKEHUS, YMO3AKIIOUCHUS TaK, 9YTOOBI OBITh
MOHSTBHIM JIPYTUM YEJIOBEKOM;

aJIeKBaTHOCTh TOBEJEHUSI OOY4YaloIIerocss ¢ TOYKH 3PEHUsl OMACHOCTH WJIU
0e301acHOCTH AJis1 ce0sl U JIJIS1 OKPY’KaIOIIUX;

yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYI0BOM 1€ATETbHOCTH;

yriayOJieHne TpeACTaBIEeHUI O IeJIOCTHOM KapTHHE MHpa Ha OCHOBE
MPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUH U MPAKTHUECKUX YMEHUH.

METAINPEIMETHBIE PE3YJIBTATBI

Osnadenue yHugepCcanbHbIMU YUEOHBIMU NOZHACAMETbHOIMU 0CUCMGUAMU:

BEISBIISTH IPUYUHBI M CJICACTBHUS MPOCTHIX (DU3UICCKUX SIBJICHUIA;

onpeneniaTh (GU3NYSCKUE MOHATHS, CO3/1aBaTh OOOOIICHUS, YCTaHABINBATh
aHAJIOTUH, KJIaCCU(PHUIIMPOBATh, CAaMOCTOSATEIHLHO BHIOMPATh OCHOBAHHS M KPUTCPHUU
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TUTsI KJlacCU(UKAIUH, UCTIONB3YS CIPABOYHYIO HHPOPMALIMIO U ONTUPAsICh HAa aITOPUTM
y4eOHBIX JIeUCTBUMH;

yYCTaHABIMBATh TPUYUHHO-CIICJICTBCHHBIE CBSI3M, CTPOUTH  JIOTHYECKOE
paccyxJeHue, yMO3aKItodeHNe (MHIYKTUBHOE, JETYKTUBHOE, 110 AHAJIOTHUH) U JIENaTh
BBIBOJIBI T10]] PYKOBOJICTBOM TI€/1arora;

WCKaTh WJIN OTOMpATh WHPOPMAIUIO WIM JaHHBIE W3 UCTOYHUKOB C YUETOM
MIPEIIOKEHHON yUueOHOM 3a/1a4M U 3aIaHHBIX KPUTEPUEB.

co3/1aBaTh, MPUMEHATH U TIPE0OPa30BBIBATH 3HAKA M CHUMBOJIBI, MOJICITH U CXEMBI
JUTSI peIIeHs] y9eOHBIX U TI03HABATEIBHBIX 3a/1a4;

C IOMOUIBIO TIEJarora Wiu caMOCTOSITEIbHO MPOBOJIUTH OMbBIT, HECIOXKHBIN
HKCIIEPUMEHT T10 YCTAHOBJICHUIO OCOOCHHOCTEH (M3HUECKOT0 OOHEKTA WITH SIBJICHUS;

npeo0pa3oBbIBaTh MH(OPMAIUIO U3 OJTHOTO BUJIA B IPYroil (TaOIUIly B TEKCT U
mp.);

YCTaHABJIMBATh B3aMMOCBSI3b (DH3UUYCCKUX SBJICHUH M IPOIIECCOB, HCIIONB3YS
QITOPUTM Y4E€OHBIX JIEHCTBUIA.

Osnadenue YHUBEPCATbHBIMU yueoHvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OCO3HAHHO HCIIONh30BaTh PEUEBBIC CPEACTBA B COOTBETCTBHHM C 3ajauei
KOMMYHUKAIIMH TSI BRIPAKEHUSI CBOMX MBICIICH M TOTPEOHOCTEH /ISl TIIIaHUPOBAHUS
CBOEH J1eITENbHOCTH;

OpPraHU30BBIBATH YUEOHOE B3aMMOICHCTBHE B TpyMIie (OMPEALIATh 00IIHe e ,
pacnpenessTh POy, I0TOBapUBaTHCS IPYT C APYTOM U T. 1I.).

IeJIEHATIPABIICHHO UCITOJIB30BaTh WH(GOPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUH, HEOOXOIUMBIE JUIsl PEIICHHUS Y4EOHBIX M MPAKTUYECKUX (PUINIECKUX
3ajay;

OpPraHU30BbIBATh Y4EOHOE COTPYAHHYECTBO U COBMECTHYIO NEATEILHOCTH C
YUUTEJIEM U CBEPCTHUKAMU B MPOIlECcCe 3aHATUN (HPU3UKOM.

Osnadenue ynugepcanbHolMu YUeOHbIMU PeZYIAMUGHBIMU OCUCHEUAMU:

MOHUMATh IEIH €CTECTBEHHOHAYYHOTO OOYy4eHHs, CTaBUTh U (POpMyITHUpOBaTh
JUTsl ce0sl HOBBIE 3aJ1aud B yueOe U ITO3HaBaTeIbHOMN e TeIbHOCTH;

oOHapykuBaTh W (HOPMYIHPOBATH Y4EOHYIO MpOOJIEMy, OMPEACNSITh IETh
y4eOHOM eI TeIbHOCTH;

CaMOCTOSTEIILHO WJIM C TOMOIIBIO YYUTENS TJIAHUPOBATh MYTH JOCTHKCHUS
nene B (pU3MYECKUX SKCIEPUMEHTaX, B TOM YHCIE allbTePHATHUBHBIE, OCO3HAHHO
BBIOMpaTh Haubosee 3HEeKTUBHBIE CIIOCOOBI PEIICHHST YUEOHBIX U MO3HABATEIbHBIX
3a/1ay;

COOTHOCUTH CBOM MPAKTUYECKUE NEUCTBUS C TUIAHUPYEMBIMH pPE3yJIbTaTaMH,
OCYIIECTBIISITH KOHTPOJIb CBOCH NMEATEILHOCTH B TPOIECCe NOCTIKEHUS PE3yNIbTara,
OTIPEENATh CIIOCOOBI MEHCTBUN B paMKaxX MPEJI0KEHHBIX YCIOBUW M TPEOOBaHMIA,
KOPPEKTUPOBATh CBOU JCHCTBUS B COOTBETCTBUHU C U3MCHSIOIICHCS CUTYaIIHECH;

NPAaBWIBHOCTh  BBITIOJIHCHHWS ~ OKCIEPUMEHTAIBHOW  ydeOHOW  3ajaud,
COOCTBEHHbBIE BO3MOXXHOCTH €€ PEIICHHUS;

BJIAJICHUE OCHOBAaMH CaMOKOHTPOJISA, CaMOOIICHKH, NPHWHSITHS PEIICHUHd U
OCYIIIECTBJICHUS] OCO3HAHHOT'O BHIOOpA B yU€OHOM U MMO3HABATENILHOM JESTEIIBHOCTH;
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JIaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U MPEJiaraTh IJIaH €€ U3MEHEHHUS;

NpPEIBUICTh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTbH NPH PELICHUH y4eOHON
3a/1a4H;

OCO3HABATh HEBO3MOKHOCTHh KOHTPOJIMUPOBATh BCE BOKPYT.

NPEJMETHBIE PE3YJIBTATBI

TpeGoBaHusi K NpeIMETHBIM Pe3yJIbTATAM OCBOEHHMS Y4eOHOI0 mpeamMera
«@Pu3uka», pacupeneaeHHbIe 10 roAaM 00y4eHust

PesynpTaThl 1o romam (GoOpMyIUpPYIOTCS MO NPUHLIMIY T0OABIEHHUS HOBBIX
PE3YJIBTATOB OT rojia K roAy (pe3ysibTaThl OUEPEIHOIO0 I'0/Ja 10 YMOJIYAHHUIO BKIOYAOT
PE3yNbTaThI MPEABIAYIIUX JIET).

7 KJIACC
[IpenmerHbie  pe3yibTaThl Ha 0a30BOM  YpPOBHE JOJMKHBI  OTpPa)kaTh
c(OpMHUPOBAHHOCTH Yy O0YHAIOIIUXCSI YMEHUM:

— OpHEHTHPOBATHCS B TOHATHUAX W ONEPHPOBATH MMH Ha 0a30BOM YypOBHE:
bu3nueckue W XUMHUYECKUE SIBJICHMS; HAOJIOJEHHUE, SKCIEPUMEHT, MOIENb,
TUIO0Te3a; CIWHUIBI (U3MYECKUX BEIWYHMH; aToM, MOJIeKyja, arperaTHble
COCTOSIHMSI BemlecTBa (TBEpAOE, JKUIKOE, Ta3000pa3HOE); MEXaHHYECKoe
IBUKEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAeKTOpPHs,
paBHOJEHCTBYIOMIAs CWJl, iepopmanus (ynpyras, IiiacTUYECKasi), HEBECOMOCTb,
COOOIIIAIOIINECS COCYBI, C OMTOPON Ha JUIAKTUUYECKUN MaTepual

— paznmuuath sBieHUS (IuQy3us; TEIIOBOE ABMKCHHUE YaCTHI[ BEIIECTBA;
pPaBHOMEPHOE  JIBIDKCHWC, HEPAaBHOMEPHOE  JIBIDKCHWC, WHEPITHS;
B3aMMOJICHCTBUE TEII, pasHoBecue mMeEEPObIX meil C 3AKPENIEHHOU OCbIO
epaujenus; nepeaada JIaBlIeHUsS TBEPABIMU TEIIaMH, XUAKOCTIMU WM Ta3aMH,
aTMocdepHoe JaBieHUE; TNIABaHUE TEJ; MPEBPAICHIS MEXaHUYECKOW YHEPTHH )
0 OMNHUCAaHUI0O WX XapaKTEepHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JAEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE, TOCIE MPEeIBAPUTEILHOTO
00CYXIEHHUS C TIeIarorom;

— pacro3HaBaTh MNPOSIBIIEHWE M3YUYEHHBIX (DU3UUECKUX SIBJICHUN B OKPY>KalOIIEeM
MUpE, B TOM YHclie GU3UYECKUE SBICHHS B MPHUPOE: MPUMEPHI ABUKEHUS C
pPa3NTUYHBIMU CKOPOCTSIMU B >KMBOW M HEXHBOW TPUPOAE; NEHCTBUE CHIIbI
TPEHUS B TMPUPOJIC U TEXHHUKE; BIMSHUE aTMOC(EPHOTO JaBJICHHUS HA KUBON
OpraHu3M; IJIaBaHHWE PbIO; phlYard B TEJE YENOBEKA; MPU STOM NEPEBOJIUTH
MPaKTUYECKYI0  3a7adyy B Y4eOHYI0,  BBIIENATh  CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKN (PU3UUECKUX SBJICHHUIA C TIOMOIIBIO TIE1arora;

— ONKCHIBATh W3YYCHHBIC CBOWCTBA TeN M (U3NUECKHUE SIBICHUS, HCIOIb3YS
¢dusnueckue BEMWYWHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS, IYTh,
CKOpPOCTb, CPEIIHASI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUila
TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Tas3a), BHITAJIKMBAIONIAS CHIIA,
MeXaHu4ecKas paboTa, MOITHOCTb, TUIEUO CHJIBI, MOMEHT CHJIbI, KO3 pummeHT
MOJIE3HOTO JEHCTBUSA MEXaHU3MOB, KHHETUYECKas U MOTEHITMAIbHAs DHEPTHUS) C
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OMOpO Ha CXeMy; NpH OINUCAHUU PACKPHIBATH (PUINYECKUNA CMBICH
UCIOJIb3YEMBbIX BEJIUYHMH, UX 0003HAUYECHHS M €AMHUIBI (PU3NYECKUX BEITUYMH,
Haxooums Gopmyvl, césa3vI8aOUiUe OAHHYIO YUBULECKVIO GEIUYUHY C OpYeUMU
GeUUUHAMU, CMPOUMb 2PAPUKU U3VUEHHBIX 3ABUCUMOCTMEN  DUSUYECKUX
geuyyH C ONIOPOM HA TUAAKTUYECKUNA MaTepHUal;

XapaKTepUu30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPOIECCHI, UCTIONB3YS
MpaBuIa CIOXKEHUs cWII (BIOJIb OAHOW MpsiMoOil), 3axon Iyka, 3axon Ilackans,
3aKoH Apxumeoa, npasuno paenosecus pviuaza (610Ka), «3010mMoe NPasuio
MeXaHuKy, 3aKOH COXPAaHEHHS MEXaHWMYECKOW SHEepruu; Mpu HTOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA H 3aNUCHLIBAMb €20 MameMamuyecKoe
8bipadicerue noo pyKoBoOCmMeEoM nedazo2a ¢ 00cydicoeHuem niana pabomol,
OOBSCHATH (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TN, B TOM YHCIIE U
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: Ipy MOMOIIU
neiarora BhISBJISTh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1—2 normyeckux maroB ¢ onopoil Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, (PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh TUIIOBBIE PACUETHBIE 3aJadyd B 1J€liCTBHME C OMOpPOM Ha aJITrOPHUTM,
IpeIBapUTEIbHO PAa300paHHBI COBMECTHO C MEAArOroM, UCIOJb3Ys 3aKOHBI U
(bopMyIibl, CBsI3bIBAIONINE (PU3NUECKHE BETMUMHbBI: HA OCHOBE aHAJIU3a yCIIOBUS
3a/layy 3aMMChIBaTh KPATKOE YCJIOBHUE, MOJCTABIATh (PU3NUYECKHE BETMYUHBI B
dbopMyBI W TPOBOAWTH PACU€Thl, HAXOIUTHh CIPABOYHBIC JIaHHEIE,
HE0OXOIUMBbIE NIl PElIeHMs] 3a/lay, OLICHUBATh PEATUCTUYHOCTh MOJTYYEHHOM
(bU3UYECKON BEIMUUHBL;

pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3HIECKUX
METOJIOB IOCJI€ MPEABAPUTEILHOIO0 OOCYXACHHUS C MeNaroroM; MpHu MOMOIIH
nezarora B ONKUCAaHUM UCCIIEIOBAHUS BBIACIATh POBEPSEMOE MPEATIONOKEHHUE
(rumoTe3y), ¢ Omopodl Ha JUAAKTHYECKHM Marepuayl pa3iuyath |
MHTEPHPETUPOBATh MOJYYEHHBIA PE3YNbTaT, HAXOAUTh MOCIE OOCYXAECHHUS C
Me1aroroM OIMMUOKU B XOI€ OMBITA, JAETaTh BHIBOABI 10 €r0 pe3yIbTaTaM;

YMETh HaXOJUTh C UCIOJIb30BAaHUEM HUQPPOBBIX 00pa30BATENbHBIX PECYPCOB
OIBITHI IO HAOIIOAEHUIO (PU3UYECKUX SIBJICHUN WIH (PU3UUECKUX CBOWCTB TEN:
dbopMynupoBaTh TpPOBEpSEMbIE  MPEAMNONIOKEHHUs, COOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYA0BAHMS C ONIOPOM Ha CXEMY, 3alUChIBATH X0/ OIbITa
1 (OpMYIUPOBATH BHIBOJIBI IO/ PYKOBOACTBOM I€/1arora;

BBITNIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHM, MacChl Tena, 00bEMa,
CWJIbl U TEMIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX NPUOOPOB
C OIOPOM Ha aNrOpUTM; 3alMChIBATh MTOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUH;

MPOBOJUTh COBMECTHO C IIE€AAroroM HCCIEI0BaHUE 3aBUCHUMOCTH OJIHOM
¢bu3nYecKoil BETUYMHBI OT JIPYrol C HMCIOJIBb30BAHUEM MPSIMBIX HW3MEpPEHUI
(3aBUCUMOCTH MYTH PAaBHOMEPHO JBWKYILIEroCid Tela OT BPEMEHH JBUKEHUS
TeNa; Culbl MpeHus CKOAbXICEHUsl Om eeca mena, Kavecmea o00pabomku
nogepxHocmeti meil U HE3ABUCUMOCU CUIbl MPEHUs om Niowaou
CONPUKOCHOBEHUST MEJl;, CUNbL YNPY2OCU OM YOIUHEHUS] NPYIHCUHDL,
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BLIMANKUBAIOWEL CUNbL OM  00bEMA NOSPYIHCEHHOU Yacmu mena u Oom
NIOMHOCMU  HCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NYOUHDI, HA KOMOPYIO NOZPYIHCEHO MmeNo, VCI08Ull NAA8aHusi mei, YCI08Ull
pasHosecus pviuaea u O10K08), TIOA PYKOBOJICTBOM Ilefarora y4acTBOBaTh B
TUTAHUPOBAHUM Y4EOHOTO HCCIEAOBaHUS, COOMPATh YCTAHOBKY U BBITIOJHSTH
WU3MEpPCHHUS, CIIeAys TPEII0KCHHOMY IUIaHy, (UKCHpOBaTh pPE3yJbTaThl
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKMX BEIWYMH B BHUJE MPEIITOKCHHBIX
Tabnui u rpaduKoB, AeaTh BHIBOJABI MO pe3yJIbTaTaM UCCIIEI0BAHNUS,
COOTHOCUTh KOCBCHHBIE M3MEpPEHUsS (PU3NYECKHX BEIWYUH (TUIOTHOCTH
BEIIECTBA KUJIKOCTH M TBEPJOTO TEJa; CUia TPEHUS CKOJIBKCHUS; JTaBICHUC
BO3/yXa; BBHITAJIKMBAIONIAS CHUJIA, ACHCTBYIONIAS HA MOrPYKEHHOE B KUIAKOCTh
Teno; KOA3(PPUIMEHT TMOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYs
MPETIOKEHHON WHCTPYKITMH; TIPY BBHITTOJIHEHUH U3MEPEHHH O] pyKOBOACTBOM
nejarora coOMparh SKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYHMCIATH 3HAUCHHE
WCKOMOM BEIUYHHLI;

coOI0IaTh TMpaBWiIa TEXHUKH O€30MmacHOCTU Mpu paboTe ¢ 1abopaTopHBIM
000pyA0BaHUEM TIOCTIE TIPEIBAPUTEIHLHOTO OOCYKICHHUS C TIEaroroMm;
COTIOCTAaBIISATh TPHUHITUIBI JCHCTBUS MPUOOPOB W TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapoOMeTp, phlyar,
MOJIBM)KHBIM W HETOABWKHBIM OJIOK, HAKJIOHHAs TUIOCKOCTh C OIOpPOM Ha
JTATAKTUYECKUN MaTepHrall,

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YyUYECHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOKCTB TOCTIE MPEBAPUTEINHHOTO 00CYKICHUS C MTearoroM ¢ OIMIOPOH Ha MX
omucanuss (B TOM 4YHCIE: TOMAMIMAIHUAKN, YCTPOHCTBO BOJONPOBOJA,
TUIPABINICCKUN TIPECC, MAHOMETP, BBICOTOMED, TTOPIITHEBOIM HACOC, apEOMETD),
UCTIONIB3Ysl 3HAHMSI O CBOMCTBAX (HM3WUYECKUX SBICHUA M HEOOXOIUMBIE
(bu3HUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI / HAXOAUTh MH(GOPMAIUIO O MpUMepax MPAKTHUYECKOr O
WCIOJIb30BaHUS (PM3MYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU JIJIs1 00SCTICUeHUS
0€30MacHOCTH MPHU OOPAIIEHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHUS 3JI0POBbSI W COOJIOJICHUS HOPM DKOJOTHYECKOTO ITOBEIACHUS B
OKpYKaroLIEH Cpene;

OCYIIECTBIISITH C MOMOIIBIO MeIarora 0ToOp UCTOYHUKOB UH(MOPMAIIMU B CETH
WNHTEepHET B COOTBETCTBHHM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCSl 3HAHUW W MyTEM CPaBHEHUS PA3IUYHBIX UCTOYHUKOB BBIJCISTH
uH(poOpMaIMIO, KOTopas SBISETCS TMPOTHUBOPEUYUBON WM MOXKET OBbITh
HEI0CTOBEPHOM;

WCIOJIb30BaTh TPHU BBITIOJIHCHUN YUYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATypy (U3UYECKOrO COJEp)KaHMs, CIPABOYHBIC MaTepHANbl, PEeCypChl
cetru  UHTEepHeT; BIaAeTh mpuéMaMH  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpazoBaHusi HGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh ITOJI PYKOBOJICTBOM IIe/Iarora ¢ 00CyXJICHHEM ITaHa paboThI KpaTKHE
MMUCHMEHHBIE U YCTHBIE COOOIIEHNSI Ha OCHOBE 2—3 UCTOYHUKOB MH(POPMAIIHH
(bu3HUeCKOro coiepKaHusi, B TOM YUCIIE MyOJIMYHO IeTaTh KpaTKue COOOIEeHNUs
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O pe3yapTaTax MPOEKTOB WJIM Y4€OHBIX HCCIIEJOBAHMI; NMPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIN MOHATUIWHBIN anmapaT Kypca QU3HKu, CONPOBOXKAATh
BBICTYIIJICHUE NPE3EHTALUEN;

— TMpU BBIIOJHEHUU YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN MOJ PYKOBOJICTBOM
nejarora pacmpenensTb 00S3aHHOCTM B TpyNIe B COOTBETCTBUU C
IIOCTABJICHHBIMH 3aJa4aMH, CJIEAWTh 3a BBIIOJHEHUWEM IUIaHA JCUCTBUM,
aJIeKBaTHO OILICHUBaTh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTh TPYIIIbI;
BBICTpAaWBaTh KOMMYHUKATUBHOE  B3aWMOJCHCTBUE, YYUTbIBas MHEHHUE
OKPYXKaIOIHUX.

8 KIIACC
[IpenmerHble  pe3yiabTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI  OTPa)KaTh
c(OpMHUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUM:

— OPHEHTUPOBATHCS B TIOHATHUSIX M OTIEPUPOBATH UMK Ha 0a30BOM YPOBHE: Macca
U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHUE ATOMOB WU MOJIEKYJ, arperarHble
COCTOSIHMSI BEILECTBA, KPUCTAJUITMUECKHE U amMOop(HBIE Tela, HACBIIICHHBIA U
HEHACBILIECHHBI Map, BIAXHOCTh BO3AyXa; TEMIIEPATYpa, BHYTPEHHSS YHEPT U,
TEIUIOBOM JIBUTATEIb; SJIEMEHTAPHBIA 3JIEKTPUYECKUN 3apsifi, SJIEKTPUUECKOE
1oJie, NPOBOJHUKKA U JUDJIEKTPUKU, TOCTOSHHBIA DSJIEKTPUUYECKUM TOK,
MarHuTHOE I0JIE;

— pa3iuyaTh SBJIEHUS IIOCJIE€ MPEABAPUTENILHOIO OOCYXKIEHUs C TMeAaroroM
(TeruioBOE  paclIMpeHHe/cKaThe, Terlonepeaaya, TEIUIOBOE pPAaBHOBECHUE,
CMayMBaHUE, KaNWUISpHbIE SIBJIICHUS, UCHApeHHe, KOHACHcAllus, IJIaBJeHUE,
KPUCTaJIU3alus (oTBEpieBaHUE), KUIICHHE, Temionepeaaya
(TerIONpPOBOAHOCTh,  KOHBEKIIUS,  W3JIYYEHHE),  JJIEKTpU3alus  Tel,
B3aMMOJICMCTBUE 3apSAJIOB, JICMCTBUSL DIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCICTBUE MArHUTOB, JIEMCTBUE MArHUTHOTO  MOJIS
Ha TMPOBOJHHUK C TOKOM, 3JEKTPOMATHWUTHAs HWHAYKIUS) IO OMNUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
(bu3HUecKoe SBICHUE;

— pacro3HaBaThb C MOMOIIBIO TEAAarora MPOSBICHHE HW3YYEHHBIX (PU3MUECKHUX
SBJICHUM B OKPYXKAIOIEM MHUPE, B TOM YUClI€ (PU3HUECKHUE SBJICHUS B IIPUPOJIE:
MTOBEPXHOCTHOE HATSKEHHUE U KANWJUISIPHBIE SIBJIICHUS B IPUPOJE, KPUCTAILIBI B
npupoae, usnydeHue ConHUa, 3amep3aHue BOAOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra; »JJICKTPUYCCKUE SIBIICHUSA B
aTMocdepe, FNEKTPUUECTBO KUBBIX OPraHU3MOB; MAarHUTHOE IOJe 3eMIIH,
Apei¢ TOIICOB, PO MArHUTHOTO MOJS AJS JKM3HM Ha 3emie, MOJIIPHOE
CUSIHUE; TPU 3TOM MEPEBOJAUTHh MPAKTUYECKYIO 3a]a4y B y4e€OHYIO, BBIICISTh
CYILLECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3UUECKUX SIBICHMIA;

— ONHCHIBATh IO/ PYKOBOJCTBOM Iienarora ¢ OOCYXIEHHEM IulaHa pabOThl
M3Y4YCHHBIE CBOMCTBA Tl M (PU3UYECKHE SIBICHUS, UCHOJB3Yys (U3HUYECKUE
BEJIMYMHBI (TEeMIEeparypa, BHYTPEHHSS DJHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNnbHasi TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YEIbHas
TEII0Ta MapooOpa3zoBaHus, yAelbHAs TEIIOTa CropaHus TOIIMBA,

27



KOO(Q(QUIUEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOM MAalIWHBI, OTHOCHUTEIbHAs
BJIQXHOCTh BO3/AYyXa, OJJIGKTPUUECKUH 3aps], CWiIa TOKA, SJIEKTPUUYECKOE
HaIpsDKEHUE, CONPOTHBIICHWE IMPOBOAHMKA, YIEIBHOE CONPOTUBIICHUE
BEUIECTBA, paboTa M MOIIHOCTh JJIEKTPUYECKOIO0 TOKA); MpPU OMHCAHUHU
OPaBWJIBHO TPAaKTOBAaTh C IOMOLIbI0 Tenarora (QU3MYECKUH  CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS W €IUHUIIBI (U3MUYECKUX BEJIUYMH,
HaXOAUTHh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYHMHY C
APYTUMHU  BEJIMYUMHAMH, CTPOUTH TIpadUKH U3YYEHHBIX 3aBUCUMOCTEN
(bUBUYECKUX BEJIMUUH,;

OIPEAEIIATH MOCIE MPEABAPUTEIBHOIO 00CYX AEHUS C I1€JaroroM CBOMCTBa Tell,
¢usnyeckue SBJIEHUS U MPOLECCHI, HCHONb3ysl OCHOBHBIE IIOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TE€OpUHM  CTPOEHUS  BEIIEeCTBa,  IPUHIIUI
CYINEPIIO3ULIMU TOJIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHMs 3apsja,
3akoH Oma Uil ydacTka Lenu, 3akoH [[coyna—/lenya, 3aKOH COXpaHEHUS
SHEPrUM; TPU 3TOM HAXOAWTH CIIOBECHYIO (OPMYIMPOBKY 3aKOHa U €ro
MaTEeMaTUYECKOE BBIPAXKEHHE C ONOpPOH Ha IM(pPOBbIE 00pa30BaTEIbHBIE
pecypcsl;

COOTHOCHUTb IOJI KOHTPOJIEM TeAarora Gu3ndeckue Mmporecchl U CBOMCTBA Tell,
B TOM YHUCJIE U B KOHTEKCTE CUTYALMI IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa,
IPU MOMOILM TEAArora BbIABIATh NMPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHHE U3 1—2 JTOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3HUECKUX SIBICHUM, PU3NUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

pelaTe THIOBBIE PACYETHBIE 3a1a4i B |—2 NEHWCTBUA ¢ ONOPOU HA alITOPUTM,
IpeIBapUTEIbLHO PA300PAHHBIN COBMECTHO C IE€1aroroM, UCIONb3ys 3aKOHBI U
(bopMyIIbl, CBSI3bIBAIOIINE (PU3UUECKHE BETUUMHBI: HA OCHOBE aHAIN3a YCIOBHS
3a/la4yd 3aIUChIBaTh KPATKOE YCIOBHE, BBIBIATH HEAOCTATOK JAHHBIX IS
peleHusl 3ajayd, BbIOMpaTh 3aKOHbI M (OpPMYJIbl, HEOOXOAMMBIE Il €€
pelIeHMs, TPOBOAUTH pacy€Tbl M CpPAaBHUBATh IOJYYEHHOE 3HAYEHHUE
($u3rYeCcKOil BETNYMHBI C U3BECTHBIMU JIAHHBIMU;

UMETh NPEJCTaBICHUE O MpoOieMax, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
bu3nYecKuX METOJOB TOCIE MPEABAPUTEIHLHOTO OOCYKIEHHUS C TEIarorom;
WCIIOJIb3YsI OIMCAHHUE UCCIIENOBAHMSI, BBIIEIATH IPOBEPSAEMOE IIPEATIONOKEHNUE,
OLICHMBAaTh MPaBWIBHOCTh TOpSAJKA NPOBEJIECHUA MCCIEIOBAaHUA, JIeJaTh
BBIBOJIBL;

YMETh HaxOJIUTh C MCIOJb30BAaHUEM LIUQPPOBBIX 00pa3oBaTENbHBIX PECYPCOB
OTBITHI 1O HAOMIOACHUIO (PU3UUECKUX SIBICHUN WM (PU3NUECKUX CBOMCTB TEN
(KanWUIsIpHBIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHHMS BO3JyXa OT €ro o0béma,
TEeMIIepaTyphl; CKOPOCTH MPOLIECCa OCTHIBAHMS/HATPEBAHUS TTPU U3JTYYEHUH OT
[[BETA M3JTYYarOIIeH/IOTIOMAIONIE TOBEPXHOCTH; CKOPOCTh MCHIAPEHUS BOJIBI
OT TEMIEPATYPHI )KUJIKOCTH U ILIOIIAIN €€ MIOBEPXHOCTHU; NIEKTPU3ALUS TEI U
B3aUMOJICUCTBHE AJIEKTPUUYECKUX 3apsiioB; B3aUMOJEUCTBHE MMOCTOSHHBIX
MarHuTOB, BU3yaJIN3al1sl MArHUTHBIX MOJIEN ITOCTOSHHBIX MarHUTOB; IEHCTBHS
MarHUTHOTO TOJISl HA IPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA
AIIEKTPOJIBUrATENsl IIOCTOSIHHOT'O TOKAa): POPMYIUPOBAThH MIPOBEPSEMbIC
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MPEINONIOKEHUs, COOUpaTh YCTaHOBKY W3 TPEUIOKEHHOTO OOOPYIOBAHHS C
OMOPOM HAa CXEMY; OIMCHIBATH XOJ OIbITa W (HOPMYIUPOBATH BBIBOIBI IO
PYKOBOJICTBOM TI€/Iarora;

UMETh TIPEJICTABIICHUS O U3MEPEHHUH TeMITepaTypbl, OTHOCUTEILHOMN BIIaXKHOCTH
BO3]lyXa, CUJIbl TOKA, HATIPSDKEHUSI C UCTIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (U3NYCCKUX BEIMYMH; TIPM TIOMOINM TIelarora CpaBHUBATh
pe3yabTaThl UBMEPEHUN C YUETOM 3aJJaHHON aOCOMIOTHOM MOTPENTHOCTH;
NPOBOJNTH COBMECTHO C TIEAaroroM HCCIEAOBAHUE 3aBUCUMOCTH OIHOU
(GU3NYECKON BETUYHMHBI OT JPYrol C HCIOJB30BAHHEM IMPSIMBIX H3MEpPEHUI
(3aBHCHUMOCTh  CONPOTHBJICHUS TMPOBOJHHMKA OT €ro JUUIMHBI, IUIOMIATH
MOTIEPEYHOT0 CEYCHMsSI M YJEIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOIHUKA;
CWJIBI TOKa, WAYIIETO Yepe3 NPOBOJHHK, OT HAMPSHKEHUS Ha IPOBOHUKCE,
WCCJICIOBAHUE  TIOCIEAOBATEIIBHOTO W MApaUIeIbHOTO  COSAMHCHUI
MPOBOJTHUKOB): IUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS 10J] PyKOBOJICTBOM II€/Iarora, CIeAys MPeI0KEHHOMY
1a"y, GUKCHPOBATH PE3YJbTATHI MOJTYYECHHON 3aBUCUMOCTH B BHJIEC TaOJIUIL U
rpaduKoOB, JeNaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIICIOBAHUS ITOCIIE O0CYKICHUS
C MeJarorom;

COOTHOCUTh KOCBEHHbIE U3MEpeHHUs (U3HUECKUX BeNWUUH (yAelbHas
TEII0OEMKOCTh BEIICCTBA, CONPOTHBIICHHE MPOBOJHKMKA, paboTa M MOITHOCTH
AIEKTPUUECKOTO TOKA): C TIOMOIIBI0 TIEAarora IUTAHUPOBAThH HM3MEPEHUS,
coOMpaTh  SKCIEPUMEHTAILHYIO  YCTAaHOBKY, CIEAys  TPEIOKCHHON
WHCTPYKITUH, U BBIYUCIISITh 3HAUCHUE BETMYNHEI;

coOMI0aTh TpaBWia TEXHUKH Oe30macHOCTH TMpu paboTe ¢ 1abopaTopHBIM
000pyTIOBaHUEM TIOCIIE TIPEIBAPUTEIILHOTO OOCYKACHHS C TIEIaroroMm;
COIOCTABJIATh C TIOMOIIBIO TIeJarora TMPUHIMIBI JCHCTBUS HM3YYCHHBIX
prUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI HA WX OMHUCAHUS (B TOM YHUCIIE:
cUCTeMa OTOIUICHHS JIOMOB, THUTPOMETp, TMapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYUK DIIEKTPUUECKOW DHEPTUH, DJICKTPOOCBETUTEIHLHBIE
npuOOphl, HArpeBaTelIbHbIE AJIEKTPOIPUOOPHI (MIPUMEPHI), AIEKTPUUECKHUE
MIPEIOXPAHUTEN; DJICKTPOMATHUT, JJICKTPOJIBUTATENh IOCTOSHHOTO TOKA),
UCIIOJIb3YsI METOIMYECKHE MaTepPHaIbl O CBOMCTBAX (DM3WYECKUX SIBICHUU |
HeoO0XoanMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMOCIE MPEIBAPUTEILHOTO OOCYXKICHHS C MEJaroroM MpoCThIe
TEXHUYECKHUE YCTPOWCTBA W HU3MEPUTENbHbIE MPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHETO CropaHUs, OJJIEKTPOCKOI, PEOoCTaT);
COCTaBIIATh CXEMbI DJJIGKTPUYECKUX IIeTel ¢ TMOCJeI0BaTeIbHbBIM |
napauieTbHbIM COEIMHEHHUEM JJIEMEHTOB, COOTHOCS YCIOBHBIE OOO3HAYEHUS
AJIIEMEHTOB DJIEKTPUIECKUX TIETICH;

NPUBOANTH MPUMEPBI/HAXOIUTh HHPOPMAIMI0 O TpUMEpax MNPaKTHIECKOTO
MCITOJIb30BaHUS (PM3MYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HU JIJIS1 O0ECIICUSHUS
0€30MacHOCTH MPHU 0OpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXpPaHEHHS 3J0POBbS U COOJIFOJICHUS HOPM DJKOJOTHYECKOrO ITOBEJICHUS B
OKpYKaroLIEH Cpele;

— OCYUIIECTBJISITH C TIOMOIIBIO TIeJlarora IOUCK HWH(popMaIuu (GU3HIECKOTro
comepkaHus B ceTu HTepHET, HA OCHOBE MMEIONIMXCSH 3HAHUM M IIYTEM
CpPaBHEHHS JOTIOJHUTEIBHBIX MCTOYHHUKOB BBIICIATH MH(MOPMAIINIO, KOTOpas
SIBJISIETCSI TPOTUBOPEUYUBOM MIIH MOXKET OBITh HEIOCTOBEPHOM;

— UCIOJIb30BaTh IMPHU BBINOJHEHUH Y4YEOHBIX 3aJlaHhil OTOOpPAaHHYIO MEIaroroM
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (HU3UUECKOro COAep>KaHUs, CIPABOYHBIE
MaTepuaibl, pecypcbl cetu MHTepHET; BlageTh NTpuéMamMyu KOHCIIEKTUPOBAHUS
TeKcTa, mpeodpazoBanus HHGOPMAIINH U3 OJHON 3HAKOBON CUCTEMBI B JPYTYIO
C OMOPOI Ha AJITOPUTM U YTOUHSIOLIUE BOIPOCHI MEAArora;

— Cco3JaBaTh IIOJI PYKOBOJICTBOM TIieAarora ¢ OOCYXKIEHHEM IUIaHa padoThl
MMMCHMEHHBIE W KpaTKUE YCTHBIE COO0OImeHus, 0000mas wHPOpMAIHUIO U3
HECKOJIbKUX MCTOYHHUKOB (PM3UYECKOT'0 COACP)KAHMS, B TOM YHCJIE MyOJIMYHO
MPEJCTABIATh PE3YIAbTATHI MPOCKTHON WJIM MCCIEA0BATENBCKON AEATEIbHOCTH;
MpYU 3TOM TPAMOTHO MCIIOJb30BaTh M3YYEHHBINM MOHSITUUHBIN ammapar Kypca
(bu3uKH, COMTPOBOKAATH BHICTYIUUICHHE MPE3CHTAIIUCH;

— TIpY BBITIOTHEHUN YYE€OHBIX TPOCKTOB M UCCIEAOBAHMI (PU3MUECKHUX MTPOIIECCOB
MOJI PYKOBOJCTBOM II€/larora pachpeiesiiaTh OO0sS3aHHOCTH B TpYyIIe B
COOTBETCTBHUM C MOCTABJICHHBIMU 33Jla4aMH, CICIUTh 34 BBINOJHEHUEM IJIaHA
NEHCTBHI U KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIM BKJIAJI B
JNEATEILHOCTh TPYIIIbl, BBICTPAUBATh KOMMYHHMKATUBHOE B3aHMMO/ICHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peiiatb KOH(QIUKTHI.

9 KUIIACC
[IpenmerHbie  pe3yibTaThl Ha 0a30BOM  YpPOBHE JOJKHBI  OTpa)kaTh
c(OpMHUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUMA:

— OpHUEHTHPOBATHCS B TMOHATUAX W ONEPUPOBATh MMH Ha 0a30BOM YypOBHE:
CUCTEMa OTCuU€ra, MaTepuaibHas TOYKa, TPAEKTOPHUSA, OTHOCUTEIBHOCTH
MEXaHUYECKOro JBIKEHUS, nedopmanus (ympyras, MjiacTHYecKas), TPEHHE,
YeHmpocmpemMumenbHoe YCKopeHue, HEBECOMOCTb U TEPErpy3Ku; UEHTP
TSOKECTH; aOCONIOTHO TBEPAOE TENo, UEHTP TSKECTH TBEPAOro Tea,
paBHOBECHE; MEXaHWYECKHE KojeOaHUs U BOJHBI, 3BYK, HH(]pa3ByK
U yIbTPA3BYK; 3JEKTPOMArHUTHBIE BOJIHBI, IIKajla AJEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JaJTbHO30PKOCTh, CHEKMPbl UCHYCKAHUS U NO2TOWEHUSL,
anbda-, 6eTa- U raMMa-u3Ty4eHUs], U30TOIBI, SIepHAsi YHEPTETUKA;

— COOTHOCHUTbH SIBJICHMSI TOCJE MNPEIBAPUTEIBHOrO OOCYKIEHUS C TeAaroroMm
(paBHOMEpHOE 51 HEPABHOMEPHOE MIPSAMOJIMHEUHOE JNBHKECHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TMaJeHHE Tel,
PAaBHOMEPHOE IBHKEHHE IO OKPY’KHOCTH, B3aHUMOJECHUCTBUE TEJ, PEAKTUBHOE
IBKEHUE, KojebaTenbHOe [BIDKCHHE (3aTyXalollue ¢ BBIHYXKJICHHBIE
KojeOaHus), PE30HAHC, BOJHOBOE  JIBIDKEHHE, OTPAKEHHE  3BYKa,
IIPSAAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHHAE CBETA, TIOJTHOE
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BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHHUE OEJIOro CBETa B CIIEKTP U CIIOKEHHUE
CIEKTPAJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa W3JIY4YeHHs]) 110 OMNHCAHUIO0 HUX
XapaKTEPHbIX CBOMCTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
(bu3HUecKoe SBICHUE;

pacro3HaBaTh C IOMOINBIO Menarora MNpPOSIBICHWE H3YYEHHBIX (PUINUECKUX
SIBJICHUHN B OKpY’KaroIieM MUpe (B TOM uuciie GU3NIECKUE SIBICHUS B IPUPOJIE:
MPWINBBl U OTJIWBBI, JBWKEHHE TutaHeT COJNIHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIKEHUE  JKUBBIX  OPraHU3MOB, BOCIPHUATHE 3BYKOB  JKMBOTHBIMU,
3eMJIETPSICEHUE, CECMHUYECKHE BOJIHBI, IIyHAMH, 3XO, LIBETA TEJ, ONTHUYECKHE
SBJICHUS B MPUPOJIEe, OMOJIOTUYECKOE ACHCTBUE BUTUMOTO, YIbTPaduOoIeTOBOTO
U PEHTIEHOBCKOI'O W3JIYYCHHMM; €CTECTBEHHBIM pPaJMOAaKTHBHBIM  (DOH,
KOCMUYECKHE Jy4Yd, PaJUOAKTUBHOE W3JIyUYE€HUE NPHUPOJHBIX MHUHEPAJIOB;
JeCTBUE PaIMOAKTUBHBIX M3JIYYEHUN HA OpPraHu3M YeJIOBEKa), MPU 3TOM MOJ]
PYKOBOJACTBOM IIelarora TIEpPEeBOJUTh MPAKTHUYECKYIO 3a7adyy B Y4eOHYIO,
BBIJIETISITh CYILIECTBEHHBIE CBOMCTBA/MIPU3HAKY (DU3UUECKUX SIBJICHUM;
OMUCHIBATh TMOJI PYKOBOJACTBOM Iiearora ¢ OOCYyXJAEHUEM IulaHa pPalOOThI
W3Y4YCHHBIC CBOWCTBA T W (PU3UUYECKHUE SIBICHUS, WCHONB3YS (U3HUECKHUE
BEIMYMHBI (CpEIHSE M MIHOBEHHAs CKOPOCTb Tela MpPH HEPaBHOMEPHOM
IBUXKEHUU, YCKOPEHHE, NTEpeEMENIEHHE, MyTh, YTII0Bas CKOPOCTh, CHJIa TPEHMUS,
CWJIa YOPYroCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJieHHs], Bec TeJa,
UMITYyJIbC TeJla, HUMIYJIbC CWIbl, MeXaHh4yeckas padoTa M MOIIHOCTb,
MOTCHIIMAIbHAST DHEPTUs TeNa, TMOMHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAIbHASI DHEPTUSl CKATOW MPYKHUHBI, KUHETHUECKasi YHEPTusi, MOJIHAS
MEXaHUYecKass HHEprus, IEepuoJ M 4YacToTa KojeOdaHWM, /JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTellb MPETOMICHUS
cpenbl); TpPU OMNUCAHMM C TIOMOUIBIO YUYUTENsS TMPaBUIBLHO TPAKTOBATH
(GU3NYECKUIT CMBICT WCIOIB3YEMbIX BEIUYUH, OOO3HAYCHHS] W CIUHUIIBI
(bu3MUeCKUX BEJIWYUH, C OMOpPOMl Ha METOAMYECKHUX MaTepuanl HaXOAWTh
(dbopMmyIibl, CBS3bIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUMHY C JpPYyTUMHU
BEIMYMHAMH, CTPOUTh TpadUKU M3YyUYEHHBIX 3aBUCUMOCTEH (DUUUECKUX
BEJIMYUH;

XapaKTepu30BaTh IOCIE NPEIBAPUTEIBLHOTO OOCYXKIEHHS C IeJarorom
CBOMCTBA TN, PU3NYECKHUE SIBJICHUS U MTPOIIECCHI, UCIIONIB3Ys 3aKOH COXPAHECHHUSI
DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS, TPHUHIIUI CYIEPIO3UIIUN  CHII,
MPUHLIUN OTHOCUTENbHOCTU ['amumies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXKEHUS M TPEIOMIICHUS CBETa, 3aKOHbI COXpPaHEHMUS
3apsiZIOBOTO M MAacCOBOI'O YMCEN MPU SJAEPHBIX PEAKIUSAX; IPU ITOM HAXOJUTh
CJIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W €ro MaTeMaTHYeCKOE BBIPAKEHHUE C
oropoit Ha 1udpoBbIe 00pa30BaTEIbLHBIE PECYPCHI;

COOTHOCHUTB IOJT KOHTPOJIEM TeAarora (Gpu3ndeckue mpoIeccsl U CBOMCTBA TET,
B TOM YHCJIE U B KOHTEKCTE CUTYAIIMi MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBIIATH TIPU TIOMOIIM TeJarora MPUIMHHO-CIEACTBEHHBIC CBS3U, CTPOUTH
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o0BbsCHEHHWE M3 2—3 JIOTMYECKHX IIIaroB ¢ ONOpPOM Ha 2—3 HM3YYEHHBIX
CBOMCTBA (PM3MUECKUX SABJICHUM, ((PU3NICCKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
peliaTh TUIMOBBIE Pacu€THBIE 3aaul B 1—2 JEHCTBUSL ¢ OMOPOM HA allrOPUTM,
NpeaBapUTENbHO pa300paHHBI COBMECTHO C, UCTIONB3Ys 3aKOHBI M (POPMYIIHI,
CBsI3BIBAIONINE (DM3MYECKUE BETWYMHBI: HA OCHOBE aHA/IM3a YCIOBUSA 3aJa4yH
3alUCHIBaTh KPAaTKOE YCJIOBHE, BBISBISITH HEAOCTAIONINE WM H30BITOYHBIC
JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYINBI, HEOOXOIWMBIC ISl PEIICHHUS,
OPOBOJUTH Pacuy€Tbl W OLEHUBATH C TOMOUIBIO YYHUTENS PEATUCTUYHOCTD
MOJTy4YEHHOTO 3HaUCHUS (PU3MUECKON BEIUIUHBL;

UMETh TPEJICTAaBIIEHHE O MpoOieMax, KOTOPhIE MOXHO PEIIUTh MPH TTOMOIIH
(bu3MUeCKUX  METOJIOB; MCMOJb3ysd OINHUCAaHME HCCIENOBaHUsA, IOCJe
NpPEeIBAPUTEIBLHOTO OOCYXACHHS C TIEIaroroM BBIACTATh IPOBEpsIieMOe
MPEANOIoKEHNEe,  OIEHUBATh  MPABWIBHOCTh  MOPSIKA  MPOBEICHHUS
WCCIICIOBAHMS, JIENaTh BBIBOJbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUI
Y OTIBITOB,;

YMETh HaXOJUTh C HCIOJNb30BaHWEM LU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB
OMBITHI 1O HAOMIOACHHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TENl
(u3yueHue BTOporo 3akoHa HbrOTOHa, 3aKOHa COXpaHEHHS JHEPruu;
3aBUCUMOCTb TMEpHOJa KoJieOaHUMN MPY>KMHHOT'O MasiTHUKA OT MAacChl Tpy3a U
KECTKOCTU TIPY>KWHBI W HE3aBUCUMOCTb OT aMIUTUTYIbl MajbIX KOJeOaHMI;
NpSIMOJIMHEMHOE paclpoCTPaHEHUE CBETA, pPa3yioKeHUe OeIoro cBeTa B CIEKTP;
M3YyYeHHE CBOWCTB M300paKeHHUs B IJIOCKOM 3€pKajieé M CBOMCTB M300paKeHUS
npenMera B coOuparoied JinH3e; HaOMI0JIeHWE CIUIONIHBIX M JIMHEHYaThIX
CTHIEKTPOB M3IIYYEHHs): CAMOCTOSITEIFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00OpyJOBaHUS C OMOPOWM HAa CXEMY; OINKCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, (GOPMYITHUPOBATH BHIBOJIBI IO PYKOBOJICTBOM I€arora;
MPOBOJUTH TPU HEOOXOJUMOCTH CEpUI0 MPSMBIX HU3MEPEHUM, ompenenss
CpedHee 3HAYEHUE U3MEPSAEMON  BENUYHHBI  (QoKycHoe paccmosinue
cobuparouyeti JIUH3DL); 000CHOBBIBATH BBIOOD criocoba
W3MEPEHHSI/M3MEPHUTETHLHOTO TPUOOPAa;

MPOBOUTH COBMECTHO C MIEIaroroM MCCIeI0OBaHUE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH C HCIOIB30BAHUEM TNPSIMBIX H3MEPEHUH (3aBUCUMOCTH IYyTH OT
BPEMEHH NP PABHOYCKOPEHHOM JIBM)KEHUHU 0€3 HadallbHOM CKOPOCTH; TIepro/ia
Koie0aHUIl MaTeMaTHYEeCKOr0 MasTHUKA OT JJIMHBI HUTH; 3aBUCHUMOCTH yrja
OTpakKEHUsI CBETa OT YIJia MaJeHUsl W yria MpeioMJICHUs OT yrja IMaJleHus):
nocine 00CyXKIeHHs MOl pPyKOBOJCTBOM Ie/larora IiaHupoBaTh MCCIEIOBaHNUE,
coOupaTh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOITYYEHHON 3aBUCUMOCTH
(¢u3uMYeCKUX BEIMYUH B BHUAE Tabuuil U TpaduKOB, Ji€JaTh BBIBOJBI IO
pe3ynbTaTam UCCIICIOBAHUS;

COOTHOCUTBH KOCBEHHBIE U3MEPEHUs PU3NUECKUX BEIIMYUH (CPEIHSS CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO
najieHusi, JKECTKOCTh TMPYXKHHBI, KOIQOUIMEHT TPEHUS CKOJIbXKCHUS,
MexaHu4yeckas paboTa © MOIIHOCTh, YacTOTa W TEpUOA KoJeOaHui
MaTEeMAaTHYECKOTO U MPY>KUHHOTO MAasATHUKOB, ONTHYECKAs CHUJIa COOMparomiei
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JIMH3BI, PAJUOAKTUBHBIN ()OH): C MOMOIIBIO TIeJarora MIaHUPOBaTh U3MEPEHNS;
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBHITIOJNHATH W3MEPCHUS, CICIYS
MPEVIOKEHHOW ~ WHCTPYKIIMH;  BBIYUCIIATH  3HAYCHHWE  BEIWYUHBI U
aHAIM3UPOBATH TOJYYCHHBIC PE3YNbTaThl C YUETOM 3aJaHHON MOTPEITHOCTH
W3MEPEHNN;

coOJo1aTh TpaBWiia TEXHUKU OE€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyA0BaHUEM TIOCTIE TIPEIBAPUTEIHLHOTO OOCYKICHHUS C TTEaroroMm;
COTOCTAaBIISATh C TIOMOINBIO TIEAarora OCHOBHBIE TIPW3HAKA W3yYCHHBIX
dbu3uYecKX MOJeNe: MaTepuaibHas TOYKa, aOCOJNIIOTHO TBEPAOE TeEO,
TOYEUYHBI UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IIAHETapHAs MOJEIbh aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Ipa C OMOPOil HA METOAMYECKHE MaTEpHAIIbI;
XapaKTepU30BaTh IIOCTE TMPEABAPUTEIBHOIO OOCYXIEHUS C TIeJarorom
MPUHITIIBI ICUCTBHUSI W3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha WX ONMUCaHUsA (B TOM YHUCIE: CHUJAOMETpP, NAaTYUKU IOJIOKEHUS,
pPacCTOSIHUSI M YCKOPEHWs, pakera, 3XOJO0T, OYKH, Mepuckor, (oroamnmapar,
ONTHYECKHE CBETOBONBI, CIEKTPOCKON, JO03UMETp, Kamepa BuibcoHa),
HCIIONB3Ys MUGPOBBIE 00pa30BaTEIbHbIE PECYPCHI;

WCITIOJIB30BATh IO/ PYKOBOJICTBOM II€/Iarora CXeMbl U CXEMAaTHUYHBIC PUCYHKH
W3YYCHHBIX TEXHUYECKUX  YCTPOWCTB, W3MEPUTEIBHBIX MNPUOOPOB U
TEXHOJIOTHYECKUX IIPOIIECCOB MPH PEUICHUH Yy4eOHO-TPAKTUUYECKUX 3aj1ay;
ONITHYECKHE CXEMBI I TOCTPOCHHUS HM300paKeHW B IUIOCKOM 3€pKalie H
cobuparoIei JIuH3e;

MIPUBOJIUTH TMPUMEPBI/HAXOJAUTh HHPOPMAIUIO O TPHUMEPaX MPAKTUUCCKOTO
MCIOJIb30BaHUS (PM3MYECKUX 3HAHUHN B TIOBCETHEBHOM KU3HU JIJIsT 00ECTICUSHUS
0e30macHOCTH MpH 00paIleHUH C MPUOOpaMHu U TEXHUYECKUMH YCTPOUCTBAMU,
COXpaHEHHUS 3JI0POBbS W COOJIIOJICHUS HOPM DKOJOTHYCCKOTO ITOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOJT PYKOBOJICTBOM T€Aarora nmouck HHpopManuu pu3nyeckoro
cojiepkaHusi B ceth VIHTEpHET, CaMOCTOSITENIEHO (OPMYIUPYST TTOMCKOBBIH
3ampoc, HAXOAWTh IYTH ONpENETeHUs JOCTOBEPHOCTH  MOJYyYEHHOMH
nH(OpMAaITU Ha OCHOBE UMCIOIIUXCS 3HAHUH 1 JIONTOJIHUTEIBLHBIX HCTOYHHUKOB;
WCIIOJIB30BATh TMPHU BBHITIOJHEHWH YYCOHBIX 3aJaHUNl OTOOpPaHHYIO IEJarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (HU3UYECKOTO COAEpKaHUs, CIPABOYHBIE
Martepualbl, pecypchl cetu HTEpHET; BiaageTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, mpeodpazoBanusi THGOPMAIIMH U3 OJHONU 3HAKOBON CUCTEMBI B JPYTYIO
C ONOpOM Ha aJTOPUTM W YTOYHSIOIIME BOIPOCHI Iearora; co3jaBaTh IO
PYKOBOJICTBOM TIEIarora ¢ 00CYKAEeHUEM TJIaHa paOOThI MUChbMEHHBIE U YCTHBIE
COOOIIEHNS Ha OCHOBE MH()OPMAIIMH M3 HECKOJIIBKUX UCTOYHUKOB (PU3HMIECKOTO
CoJlep)KaHMsl, IyOJIMYHO TMPEACTABIATh  pPE3ydbTaThl IMPOCKTHOW WM
WCCJIEOBATEILCKON JIESITEIbHOCTH; TPU O3TOM TPaMOTHO HCIOJIb30BATh
W3YYEHHBIH TOHATHHHBIM  ammapar H3y4aeMoro pasjaeina (QU3uKd WU
COMPOBOXKJATh BBICTYIUICHUE TMpe3eHTaled C y4€TOM OCOOCHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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TEMATHUYECKOE INTAHMPOBAHUE

TemaTuueckoe MIaHuPOBaHUE U KOJIMYECTBO YaCOB, OTBOJJUMBIX HA OCBOEHHUE KaXI0U TeMbl yueOHOro npeamera «duszukar
[IpumepHOl amanTUPOBAHHON OCHOBHOW 00pa30BaTEIbHOM MpOrpaMMbl OCHOBHOTO OOLIEro oOpa3oBaHUs OOYYAIOIIMXCA C
3aJIEP)KKOM TICUXMYECKOT'0 Pa3BUTHS, B IIEJIOM COBIIAJIAIOT C COOTBETCTBYIOIIMM paszaenoM [IpumepHoii pabouelt mporpamMmsl
yuebHoro npeamera «duznka» o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO o011ero oopazoBanus. [Ipu sTtom Opranuzaius Bpase
camMa BHOCUTH M3MEHEHHS B COJEp)KaHUE U pacmlpezesieHne yueOHOro mMarepualia Mo rojaM oO0y4deHHs, B MOCIEI0BaTEIbHOCTh
U3Y4YECHHUS] TEeM M KOJMYECTBO YaCOB Ha OCBOCHUE KAXKIOW TEMBI, ONPEICICHHE OpPraHu3alMOHHBIX (OpM OOy4YeHHUs U T.II.
OO0OCHOBaHHOCTh JIAHHBIX M3MEHEHUH ompenensieTcs BbIOpaHHbIM OOpa3oBaTenbHOU opraHuzanueil YMK, uHnuBuayanbHbIMU
NCUXO(PU3NIECKUMHA OCOOEHHOCTSIMU KOHKPETHBIX oOyuatomuxcsi ¢ 3[IP, cremeHpl0 yCBOGHHOCTH WMHU YYEOHBIX TEM,
pPEKOMEHIAIUSIMU IO OTOOPY U aianTaluy yueOHOro MaTepuana no Gusuke, npeacTaBieHHbIMU B [losicCHUTENbHOM 3amucKe.

7 KJIACC (68 u)

BeJIHYHHBI (2 1)

usnueckux BenmuuuH. Qusuveckue npubopwr®

TemaTnueckmii OcHoBHBIE BH/IbI IEATEILHOCTH YUALIUXCS
OcHoBHOe coziepkaHue . N
0JI0K, TeMa (Ha ypOBHe y4eOHBIX el cTBUI)
Pa3zgen 1. ®u3nka u e€ posib B IO3HAHUH OKpY:Karomero mupa (6 1)

PDuzuka — Odusuka — Hayka O 1mpupone. SIBieHus | BbIsBIeHHE OCHOBHBIX Pa3lMUYUi NPH MOMOIIM Mexarora MeXIy (H3HYECKUMH M XHUMHYECKHMHU

Hayka o npupoae | npuponst  (MC®).  Ousuueckme  sBnenus: | npespaienusmu (MC — xumus).

2 9) MEXaHW4eCKHe,  TeIJIOBBIe,  OJJIEeKTpuYeckue, | PacriosHaBanme m Kiaccuukamus mocie OOCY)KIOCHHS C IEAaroroM IpH ITOMOIIM HAaBOJSIINX

MarHUTHBIE, CBETOBBIE, 3BYKOBEHIE. BOIPOCOB (PM3MYECKUX SBJICHUI: MEXaHHYECKHUX, TEIUIOBBIX, OJEKTPUYECKHUX, MarHUTHBIX

1 CBETOBBIX.
HabGmtonenue u onucanue Gu3HYECKUX sIBICHUI Ha 6a30BOM YpOBHE.

dusnyeckne dusnueckne BEJINYMHBI. Wzmepenne | OmpeneneHne mpu MOMOIIY Nearora IEeHbI ACICHHS IKaIbl H3MEPUTEIHLHOTO IpHOopa.

Nsmepenue mo o0Opasily moj pyKOBOJCTBOM IMEAarora JUHEHHBIX Pa3MEpOB TElI M MPOMEKYTKOB

> MC — 5JIEMEHTSBI COZIEPIKAHHSL, BKITFOUAIOIIHIE MEXKIIPEIMETHBIE CBA3H, KOTOPHIE TOIPOOHEE PACKPHITHI B TEMATUIECKOM IUTAHUPOBAHHH.
6 KypcuBom 0603HaueH yueOHBINH MaTepual, KOTOPhIi H3y4aeTcs, HO HE BHIHOCUTCS Ha IPOMEKYTOIHYIO M HTOTOBYIO aTTECTAIHIO.
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Hoepewnocms  usmepenuti.  MexayHapoaHast
cucTeMa eIUHHII.

Jemoncmpayuu’

1. MexaHn4ecKkue, TEIIOBBIE, JJIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIC SBJICHUS.

2. ®usndeckue MprOOPHI U MPOIEeLypa MPSIMbBIX
U3MEpPEHU  aHAJOTOBBIM U LHU(POBBIM
IprOOPOM.

Dponmansuvie nadopamopHslie padomvl uIu
INEKMPOHHAA OCMOHCINPAYUA.

1. Omnpenenenne LICHBI JCTICHUS
HU3MEPUTENIBHOTO npubopa  (UCHOJIB3Ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. W3meperne  o0bEMA  KUAKOCTH U
TBEPAOTO TENA.
3. Onpedenenue pazmepos Manvix mei.

BPEMEHH C yIETOM ITOTPEIITHOCTEH.

W3mMepeHue no o6pasily noa pyKoBOICTBOM Iefarora 00bEMa JKUIKOCTH U TBEPAOTO Tea.
W3meperne mo obOpasmy MmoJ pyKOBOJACTBOM Mearora TEMIIEPaTypbl MPU ITOMOIIM SKHIKOCTHOTO
TEpMOMETpPA U JaTYUKa TEMIIEPATYpBI.

BbIinosHeHNE HECIOXKHBIX TBOPYECKUMX 3aJaHUM C ONOPOH HA alIrOpPUTM, MPEABAPUTEIHHO
Ppa3o0paHHbIH C IIEAaroroM Mo MOUCKY COcO00B H3MEPEHHSI HEKOTOPBIX (PU3NIECKUX XapaKTEPHCTHK,
HalpuMep, pa3MepoB MalbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OONBIINX
PpaCCTOSHMIA, MaJIBIX IPOMEKYTKOB BpeMeHH. OOCyKIeHIEe MpeTaraéMbIX CIioco00B.

EcrecTBeHHO-
HAy4HbIH MeTOJ
no3Hanus (2 1)

Kak ¢msuka u pgpyrue ecrecTBEHHBIC
HAayKH U3Y4aroT MPUPOLY. EcmecmeeHHO-HayuHblll
Memoo no3Hanus: HabooeHue, NOCMAHOBKA
HAYYHO2O — GOMPOCA,  BLLOBUJICEHUe — 2UNomes,
9KCNEepuUMeHm no nposepke cunomes, 00vACHeHUE
Habnooaemoeo senenus. Onucanue @uzuuecKux
SABNEHULL C NOMOUIBIO MOOENELL.

[Ipenmer 1 MeTOIBI HU3UKH.
JHemoncmpavyuu

1. Onpenenenue MOTPENTHOCTH
SKCICPUMEHTA.

BrIABIDKEHHE THIIOTE3 TIOCIE IPESABAPUTEIFHOTO 00CYKACHHUS C EAaroroM, OOBSICHSIONINX IPOCTHIC
SIBJICHHS1, HATTPUMED:

— MOYEeMY OCTAHABIIMBACTCS JBIIKYIICECS 10 TOPHU30HTAIBHON MMOBEPXHOCTH TEJIO;

— MoYeMy B JKapKyro TIOTOly B CBETIION 0@k e NPOXIaaHeil, 4yeM B TEMHOIL.

Bb100p criocoGoB MpoBepKH I'UIIOTE3 U3 MPEATI0KEHHBIX [1E1ar0rOM.

Habnrofenne OpEIyIOKCHHBIX IIEAAaroroM HKCCICAOBAHUN II0 IPOBEPKE KAKOW-THOO THIIOTE3B,
HAMpUMep: AAIBHOCTh MOJIETA MIAPUKA, MYLICHHOTO TOPU30HTANBHO, TeM O0oJibliie, YeM OoJblie
BBICOTA IIyCKa.

[NocTpoeHue COBMECTHO € MEJAroroM MpOCTEHIIHMX Moieel (pU3MUECKHX SBICHUH (B BUEC PUCYHKOB
WITH CXEM), Hal[puMep MaJeHue IpeMeTa; MPsMOINHEHHOEe PacCIpOCTPaHeHHE CBETa.

Paznen 2. [lepBoHavaabHble CBedeHNs 0 cTPpoeHnH Bemrecta (5 1)

Ctpoenne
pemrecrsa (1 1)

CrpoeHne BEIIECTBA: aTOMBI M MOJIEKYIBI, UX
pasmepvl. Onvimul, 00Kasvigaiowue OUCKpemuoe
cmpoenue eujecmaa.

Dponmanvuvie nadopamopnvie padomvl u

HabGnroneHue n MHTEpIpeTanys COBMECTHO C II€AAaroroM OIBITOB, CBUICTEILCTBYIONIMX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEIIECTBA: OTBITHI C PACTBOPEHHEM Pa3JIMYHbIX BELIECTB B BOJIE.

OueHka MpU MOMOIIM TEXHOJOTHMYECKOI KapThl pa3MepoOB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHHEM
¢doTtorpaduii, NOITy4EeHHBIX HA aTOMHOM CHJIOBOM MHKpockorie (ACM).

Ornpezenenue Nocie NPeaBapuTENbHOT0 0O0CY)KAECHHS C IIEIaroroM pa3MepoB MaJIbIX Tell.

7 Bee JlemoncTpauuu u JlabopaTtopHble paboThl, IPECTABICHHBIE B COJICP)KaHNH, JIOITYCKASTCsI(MOXKHO) IIPOBOAUTD, UCIIONB3YS HH(POPMALOHHBIE U JJIEKTPOHHBIE TeXHOJIOrHH (LudpoBbIe
00pa3oBaTeNbHBIC PECYPCHI).
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onvimui®.
1. Ouenka quameTpa atoMa METOJIOM PSJIOB (C
UCTIOJIb30BaHueM (hoToTpaduii).

JABukeHue

M B3aNMOJeiicTB
e YacTHIl
BenecTBa (2 4)

JIBmkenne yactuil BemectBa. CBs3b CKOPOCTH
JBIDKCHHUS YaCTHUI] C TeMIIepaTypoi. bpoyHoBCcKoe
nBwkenne, nuddysus. Bzaumoodeticmsue yacmuy
sewjecmea: npUMAdICeHUe U OMmankueanue.

Hemoncmpayuu

1. HaGmroieHre 6pOyHOBCKOTO JBIKEHHS.

DponmanvHvie nadbopamopuvle padomvl u
onsimul

1.OnbITH 0  HaOIIOIEHUIO

pacuInpeHus ra3oB.

2.0mBITE IO OOHAPY)KEHHUIO JCHCTBHUS CHIT

MOJICKYJISIPHOTO TIPUTSKEHHUSI.

TCIIJIOBOTO

HabGmonenue n o0bsicHEHHE PH MOMOIIM TeJarora OpoyHOBCKOTO ABMIKEHHUsI U siBlieHUs Tuddy3nn.
[IpoBenenne n 0OBSICHEHNE C OMOPOH HA ANTOPUTM, NPEIBAPUTEIHHO Pa3oOpaHHBIN C IEaroromMm
OIIBITOB 10 HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHUS I'a30B.

[IpoBeneHrne M OOBSCHEHHE OIBITOB C OMOPOH Ha alIrOPUTM, MPEABAPUTEIBHO Pa30OpaHHBIA C
TIeIaroroM 110 0OHAPY)KEHHIO CHJT MOJICKYISIPHOTO NPUTSDKCHUS U OTTAIKUBAHMS.

ArperatHbie
COCTOSTHHS
BenecTBa (2 4)

ArperaTHble COCTOSHHS BEILECTBA: CHIPOECHUE
234308, arcuokocmeti u MeepovIX
(kpucmannuueckux) men. Bzaumoceazv medxcoy
CBOlICMBAMU  8eUeC8 8 DA3HLIX a2pecamublx
COCMOAHUAX U UX  AIMOMHO-MONEKYIAPHbIM
cmpoeHueM. Ocobennocmu azpe2amHulx
COCMOAHUL 800bI.

Hemoncmpavyuu

1. Habmronenue muddy3uu.

Onucanue o] pyKOBOJCTBOM IIeAarora (C UCHOIb30BAHUEM MTPOCTHIX MOJIENEH ) OCHOBHBIX Pa3IHInil
B CTPOEHUU T'a30B, KUIAKOCTEN U TBEPABIX TEIl.

HavanpHble mpencTaBieHHs O Maloil CKAMAeMOCTH JKHIKOCTEH ¥ TBEPABIX Tel, OOJBIION
C)KMMAaEeMOCTH T'a30B.

OO0pscHeHre Ha 0a30BOM ypOBHE MOJ KOHTPOJIEM IIelarora O CoXpaHeHHH (HOPMBI TBEPIABIX TEN U
TEKY4YECTH KUIKOCTH.

Ha6HIO}IeHI/Ie 3a OIIbITaMH, JOKA3bIBAOIIIUMH, YTO B TBép)IOM COCTOSIHUH BOAbI HaCTHUIIbI HAXOOATCA B
CpeIHEM Jambllie APYT OT Ipyra (MTIOTHOCTh MEHBIIE), YeM B KUIKOM.

VYcraHoBieHHEe C OMOpPOM Ha JUAAKTHUYECKUNA MaTepuaid TMPOCThIX B3aUMOCBS3EH MEXKIY
OCOOCHHOCTSIMH arperaTHBIX COCTOSHHHA BOJBI M CYIIECTBOBaHHEM BOIHBIX opraHm3mMoB (MC —
Ouosnorusi, reorpadusi).

Paznen 3. /IBuskenue u B3aumojeiicteue te (21 1)

Mexannueckoe
aBukenue (3 u)

Mexanuueckoe naBMKeHUe. PaBHOMepHOEe U
HepaBHOMepHoe aBmxeHne. Ckopocts. Cpeowusas

CKOpOCMb  NpU  HEePAGHOMEPHOM  OBUIICEHUU.
Pacuér nyTu u BpeMeHU JBUKEHUS.
JHemoncmpayuu
1. HabmoneHne  MEXaHWYECKOT'O  JIBMDKEHHMS

HccnenoBanne paBHOMEPHOTO JIBMYKCHUS U ONPEICICHUE €ro MPU3HAKOB IOCIIE MPEABAPUTEIHHOTO
00CYXIEHHS C TIeIarOTOM.

HabnroneHne HepaBHOMEPHOTO IBUKCHUS M OMIPECIICHHE €r0 OTINYUI OT pPABHOMEPHOTO JTBHYKCHUS
[TOCJIE MPEIBAPUTEIILHOTO 00CYKACHHS C [IEAaroroMm.

Peurenrie TUMIOBBIX pacyETHBIX 3a1ad B 1—2 ieiicTBUSI ¢ OMOPON HA AITOPUTM, MPEABAPUTEIHHO
pa300paHHbI COBMECTHO C MEAAroroM Ha OMpPECICHHUE MYTH, CKOPOCTH U BPEMEHH PAaBHOMEPHOTO

8 31ech 1 naee MPUBOIUTCS PACIIMPEHHBIN ITepedeHb JJA00PaTOPHBIX PAOOT M ONBITOB, N3 KOTOPOTO YIHUTEIb JieaeT BEIOOP MO CBOEMY YCMOTPEHHIO M ¢ YUETOM CIHCKa SKCIIePUMEHTAIBHBIX 3a1aHuH,
npeayaraembix B pamkax OI'D no ¢usuxe.
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Tena.
2. 3mepenne
JIBYDKCHHMS.
@ponmanvuvie 1a6OpamopHyle paoomol u
onvimol
1. Onpenenenue  CKOPOCTH  PaBHOMEPHOTO
JBIDKEHHs (LIapuKa B JKUIKOCTH, MOJENIH
ANIEKTPHYECKOTO aBTOMOOMJIS U T. II.).
2. Ompenenenue cpenHeit CKOPOCTH
CKOJIXKEHHs Opycka WM IDapHKa 110
HAaKJIOHHOH IUIOCKOCTH.

CKOpPOCTH Hp?[MOJ'IPIHCﬁHOl"O

JIBHDKCHHMS.
AHau3 Ipy TIOMOIIIH TIeIarora rpaguKoB 3aBUCUMOCTH ITYTH M CKOPOCTH OT BPEMCHH.

HNuepuus, macca,
IJIOTHOCTH (4 )

SBeHue WHEPITUH. 3axon unepyuu.
Bzaumooeiicmeue men xax npuuuna uzMeHeHusl
ckopocmu  Osudicenuss mein. Macca kak mepa
unepmuocmu mena. IlnotHocts BemectBa. Ces3b
NIOMHOCMU C KOIUYeCME8OM MOAEKVI 8 eOUuHUye
00véma eeugecmea.

Hemoncmpayuu

1. HaGnrosieHvie sSIBICHUST HHEPIIUH.

2. HaOnroieHre M3MEHEHHUSI CKOPOCTH IPH
B3aUMOJICHCTBUH Tell.

3. CpaBHEHHE MacC MO B3aMMOICHCTBHIO TEIL.

OOBsiCHCHHE TIPU TIOMOIIY TEXHOJIOTHYECKOM KapThl W TEJarora ¥ IMPOTHO3WPOBAHHE SBIICHHH,
00yCIIOBIICHHBIX HHEPIHEH, HAIPUMEpP: YTO MPOHMCXOAWUT IPU TOPMOKCHHH MM PE3KOM MaHEBpe
aBTOMOOWIISL, TOYEMY HEBO3MOXKHO MIHOBEHHO TIPEKPATUTh BMKCHUE Ha BEJIOCHUIIEC/IC WIIA CaMOKAaTe
uT. .

Habmronenne wm 0a30BBIi aHaNW3 OMBITOB TOA PYKOBOJICTBOM II€NIarora, JIEMOHCTPHPYIOIIUX
HU3MEHEHHE CKOPOCTH JIBIDKEHUS Tella B pe3ysibTare JICHCTBUS Ha HETO JAPYTUX TEl.

Pemenue THMOBBIX pacdE€THBIX 3a1ad B 1—2 AEHCTBUSA C OMOPON HA alrOpUTM, MPEIBAPUTEILHO
pa300paHHbI COBMECTHO C IIEIArOTOM Ha OMpPECICHUE MacChl Tela, ero 00bEMa 1 TIIOTHOCTH.
Habnromenne u 0a30BbI aHaIW3 OIMBITOB IMOA PYKOBOJICTBOM II€Iarora, IEMOHCTPHPYIOIIHX
3aBHCHMOCTBH U3MEHEHHUS CKOPOCTH TeJIa OT €r0 MacChl IPU B3aUMOJCHCTBUY Tel. 3MepeHne Macchl
Tela pa3InuHbIMH CIIOCO0aMHU.

OmnpenesneHne COBMECTHO € IIEIarOroM IJIOTHOCTH TeJla B Pe3yJIbTaTe U3MEPEHHS €0 MacChl M 00bEMa.
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Cuiaa. Buae! cua
(14 )

Cuna Kak XapaKTepUCTHKA
B3auMozeiictBua Ten. Cuia ynpyrocTu M 3akOH
T'yka. Hsmepenue  cunv c  noMOwwio
ounamomempa. SIBIeHWE TATOTEHUS M CHJIA
Tokectu. Cuna msdcecmu Ha Opy2ux nAaHemax
(MC). Bec mena. Heeecomocmo. Cnoxenue cui,
HaIlpaBJICHHBIX o OJIHOH HPSIMOH.
PaBnopelictBytomas cun. Cuna mpenus. Tpenue
cKronvicenus u mpenue noxos. ITpenue 6 npupooe u
mexnuxe (MC).

Jemoncmpayuu?®

1. Cno>xeHue cuil, HaNpaBJICHHBIX MO0 OJHOU
psAIMOiA.

2. [lemoncmpayus  cunvl
PA3UYHBIX MAMEPUANaXx.

Dponmanvuvie nadopamopuvie padomuvl u

onvlmul.

1. Ompeznenenyie MIOTHOCTH TBEPIOTO Tea.

2. OUBITHL, JI€MOHCTPUPYIOIINE 3aBHCHMOCTb
pacTspkeHus  (medopmMarn) TMPYKHHBL  OT
IIPWJIOKEHHOM CUJIBL

3. OmBITH, AEMOHCTPHPYIOLIME 3aBUCHMOCTD
CIJIBl TPEHMs CKOJBXKEHHsI OT Beca Tena U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

ynpyzocmu  Ha

M3ydeHne COBMECTHO C IEAArOoroM B3auMOICUCTBUS KaK MPUYMHBI U3MEHEHUS] CKOPOCTH TENa WU €T0
nedopmanuu.

Omnmcanue Ha HA9aIBHOM YPOBHE PEaNIbHBIX CUTYAIMd B3aUMOICHCTBHUS TEI C IOMOIIBIO MOJECTIEH, B
KOTOPBIX BBOJIUTCS IOHSATHE U U300PaKEHUE CHITBL

N3yyenue nox pykOBOJACTBOM Ienarora CHJbl YIPYIOCTH, 3aBUCUMOCTU CHJIbl YIPYTOCTH OT
VIUTMHEHUS PE3MHOBOTO ITHYpa WITH MPYKHUHEI (C IOCTPOCHUEM rpaduka).

AHanmu3 ¢ onopoi Ha AWJAKTUYECKUH MaTepuall Mol KOHTPOJIEM Iearora MpakTHYeCKUX CUTYaIui,
B KOTOPBIX MPOSBISIETCS ACUCTBUE CHIIBI YIIPYroCTH (YIPYrOCTh Msda, KPOCCOBOK, BETOK JepeBa
u ap.).

AHanu3 ¢ ONnopod Ha IUAAKTUYECKUN MaTepuall oA KOHTPOJIEM Iearora CUTyaluil, CBs3aHHBIX C
SIBJICHHEM TATOTEHUSL.

ITonnmanue ¢ omopod Ha CXeMbl MpPU TOMOINM TieJarora OpOUTaIbHOTO BMXKEHUS IUIAHET C
HCIIOJIb30BAHUEM SIBIICHUS TATOTCHHS 1 3akoHa mHepuud (MC — acTpoHOMILS).

M3mepenune Beca Tena ¢ MOMOIIbI0 quHamMoMeTpa. OO0CHOBaHKE ATOTO crocoba M3MepeHus mocie
TOBTOPEHUS C EJATOIOM.

HaGnronenuve siBjaeHs] HEBECOMOCTH.

Habmromenne 3a SKCIIepUMEHTAIBHBIM TIOYYCHHEM TIpaBHUiIa CIOKEHUS CHJI, HAIIPaBJICHHBIX BJIOJb
0HOM npsiMoil. Onpesienienre Mpy MOMOILIM Te1arora BeJIMYMHbI PABHOACUCTBYIOIIEH CHJI.
N3ydyenue noa pykoBOACTBOM IIE€AATOTa CUJIbl TPEHUSI CKOJIBKEHUS U CUIIbI TPEHUS IIOKOSL.
HccnenoBanue ¢ omnopod Ha TEXHOJOTHYECKYIO KapTy 3aBUCHMOCTH CHJIBI TPEHHUSI OT Beca Teja
U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

ba30BrIil aHamu3 ¢ ONMOpoil HA AUAAKTHUYECKUN MaTepHall MOJA KOHTPOJIEM IEeNarora npakTUYeCKUX
CUTYaIluH, B KOTOPBIX MPOSBISETCS NEHCTBUE CUIIBI TPEHHUS, UCTIOIB3YIOTCS CIIOCOOBI €€ YMEHbBIIICHHUS
WK yBenWdeHWs (KaTaHWEe Ha JbDKaX, KOHBKAaX, TOPMOXXKCHHE aBTOMOOWIA, HCIOJIH30BAHUE
TIOJIIIUITHUKOB, IJIaBaHKE BOJIHBIX KHUBOTHBIX U Jip.) (MC — Ouosorus).

Pemenue TUMOBBIX pacdyE€THBIX 3a1a4 B 1—2 AEHCTBUA ¢ OMOpPON HA alrOpUTM, TMPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MEAArOrOM C UCTIOB30BAaHUEM (POPMYIT JUTS PACYETa CHIIBI TSHKECTH, CHIIBI
YOPYTOCTH, CUITBI TPSHHSI.

Paznen 4. JlaBjieHue TBEPABIX TeJ, KUAKOCTEl U ra3os (21 u)

JaBienue.
Ilepenaua
JaBJIEHHSA
TBEPABIMU
TeJIaMH,
JKHIKOCTAMU U
razamu (3 1)

Hasnenue. Cnocobvl ymeHbieHUs U Y8enIuteHUs
oaenenus. Jlasnenue 2aza. 3asucumocmso
oasnienust 2aza om obveéma, memnepamypeol.
Ilepeoaua oasnenus meépovimu meramu,
arcuokocmamu u 2azamu. 3axon Iackans.
Inesmamuueckue mauiunol.

Jemoncmpayuu’

1. 3aBHCUMOCTH

TEeMIEepaTypHI.

JaBJICHUA rasza oT

AHanu3 u 00bsICHEHHE C OIIOPOH HA JWAAKTHYECKUI MaTepuall 1ol KOHTPOJIEM Me/larora OInbITOB U
MPAKTUYECKUX CUTYAIMH, B KOTOPBIX IPOSIBIIIETCS CUJIA NaBICHUS.

O0ocHOBaHME € OTIOPO Ha TEXHOJIOTMYECKYIO KapTy P IOMOIIIH ITe/larora croco00B yMEHbIICHUS U
YBEIIUYEHUS aBJICHUS.

Wzydenne noa pykoBOACTBOM Ie1arora 3aBUCHMOCTH JIABJICHHS ra3a 0T 00bEMa U TeMIIepaTyphl.
W3y4yenue moj pykoBOJCTBOM I€larora 0COOEHHOCTEH Nepefadu JaBIeHUs! TBEPABIMU TEIaMHU,
KHUJIKOCTSIMU ¥ razamMu. OOOCHOBaHNE PE3yNIbTATOB ONBITOB OCOOCHHOCTSMH CTPOEHUS BEIIECTBA B
TBEPAOM, )KUAKOM U ra3000pa3HOM COCTOSHHSX MPEITI0KEHHBIMU (OPMYITUPOBKAMH.

HaOmtonenue 3a sKCiepuMEHTaIbHBIM JOKa3aTeIbCTBOM 3aKOHA [lackars.

38




2. Hepeuaqa JaBJICHUA ) KUJIKOCTBIO U I'a30M.

PemeHne THIOBBIX PacyETHBIX 3amad B 1—2 nmelicTBHS ¢ OMOpPOW Ha aNrOpUTM, NPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MEIaroroM Ha pacdyéT JaBJieHUs TBEPIOTO Tea.

JlaBienue
skuakoctu (5 1)

3aBUCHMOCTH JABJICHUS )KUAKOCTH OT ITyOUHBI.
Tuopocmamuyeckuii napaooxc. Coobwarowuecs
cocyowi. I'udpasnuyueckue mexanuzmoi.

Jemoncmpayuu?®

1. Coobmarommuecst coCypl.

2. l'uppaBigeckuii mpecc.

HccnenoBanue ¢ onopodl Ha TEXHOJOTUYECKYIO KApTy IHOJ PYKOBOJCTBOM IIE€arora 3aBUCUMOCTH
JABJICHUS XXUJKOCTH OT TIIYOWHBI MOTPYKEHUS ¥ TUIOTHOCTH JKHAKOCTH.

Habmnronenne u HavapHOE MOHUMaHKE THAPOCTATHYECKOTO MapaJokca Ha OCHOBe 3akoHa [lackais.
W3ydeHre COBMECTHO C TIEaroroM COOOIIAFONIUXCS COCYIOB.

Penienne THNOBBIX pacu€THBIX 3ama4 B 1—2 JCHCTBUS ¢ OMOPOW HA aJrOPUTM, MPEIABAPUTEIHHO
pa30o0paHHBI COBMECTHO C MEIaroroM Ha pacdéT NaBICHUS KAIKOCTH.

Habnronenue 3a 00bsICHEHUEM TIPUHITHIA ICHCTBHS THAPABIAYCCKOTO Mpecca.

AHamu3 W OOBSCHEHHE C ONOpO Ha MWAAKTHYECKHH MaTephall MOJ KOHTPOJEeM Iiefarora
MPaKTUYECKUX CUTYaIMH, JEMOHCTPUPYIOLIUX MPOSIBICHUE TaBICHUS XKUAKOCTU U 3akoHa [lackais,
HaIpruMep IPOIIeCCOB B OpraHM3Me MpH TITy00KoBogHOM HBIpstHUN (MC — Onoiorus).

AtMmocdepHoe
nasjenue (6 4)

Atmocdepa 3emin n atMocepHOE IaBJICHHUE.
Ipuuuner cywjecmeosanus 6030yuiHOU 00010UKU

3emau. Onvim Toppuuennu. Hsmepenue
ammocghepnozo 0asneHusl. 3asucumocmo
ammocghepnozo  Oaenenusi Om  6bLCOMbL  HAO
yposnem  mops. Ilpuboper  Ons  usmepenus
ammocgepnozo dasnenus.

Jemoncmpayuu’

1. [posiBneHue neiicTBUsS aTMOC(HEPHOTO

JIABIICHUSI.

Habnronenne 3a skcriepruMeHTaIbHBIM OOHApYKEHHEM aTMOC(HEPHOTO TaBICHUS.

AHanu3 1 00bsSCHEHHE C ONIOPOH HAa JMIAKTUYECKUN MaTepHall 1oJi KOHTPOJIEM IIe[arora OIbITOB U
MIPAaKTHYECKUX CUTYaIUi, CBA3aHHBIX C A€HCTBHEM aTMOC(HEPHOTO JABICHUSL.

Habmonenue 3a 00bsiCHEHHEM CyLIECTBOBAaHHS aTMOc(ephl Ha 3eMile 1 HEKOTOPBIX IUIAaHEeTax WH e€
oTCyTCTBUSI Ha pyrux riaHerax u Jlyne (MC — reorpadus, acTpoOHOMHUS).

bazoBoe moHMMaHWE NMPUYMH M3MEHEHUs IUIOTHOCTH aTMoc(epbl C BBICOTONH M 3aBUCHMOCTH
aTMOC(EpHOTO JaBJICHHS OT BBICOTHI.

Peurenrie THIIOBBIX pacyETHBIX 3a1ad B 1—2 JeiiCTBHsI ¢ OMOPON HAa AITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C I€1aroroM Ha pacyér arMoc(epHOTo JaBIeHuUsI.

W3ydenue nox pyKoBOJCTBOM Ileflarora ycTpoiictsa 6apomeTpa-aHepoua.
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HeiicTBue
JKHIKOCTH M raza
HA NOrpy:kéHHOE
B HuX TeJ10 (7 4)

eticmsue srcudkocmu u 2aza Ha NO2PYyHcéHHoe
6 Hux meno. BelTankuBatomas (apxumMe0Ba) CHIa.

3axon Apxumeoa. Inasanue mei.

Boszoyxonnasanue.

Jemoncmpayuu’

1. 3aBUCUMOCTh BBITAIKHBAIOMIEH CHJIBI OT
00péMa TOTPYKEHHOH dYacTH Tela U
TUIOTHOCTH JKUIKOCTH.

2. PaBeHCTBO BBITAIKHMBAMOIICH CHIIBI BECY

BBITCCHEHHOU JKUJKOCTH.

3. YcnoBue IUIaBaHWS TeN: IUIaBaHUE WM

HOTpy)K€HHEe Tel B  3aBUCHUMOCTH  OT

COOTHOIIIEHUS ITIOTHOCTEH Tella U KUIKOCTH.

Dponmanvuvie nabopamopuvie padbomuvl u

onvlmul.

1. UccnenoBaHne 3aBUCHMOCTH Beca Tena B
BOJIe OT 00bEMa MOTPYKEHHOW B JKHJKOCTb
4acTH Tena.

2. OnpeneneHne  BBITAIKHMBAIOIICH  CHJIBI,
JICUCTBYIOIIEH Ha TeNo, HOTPYXKEHHOE B
JKUAKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKHBAIOIIEH
CHJIBI, JIEUCTBYIOIIEH Ha TENO B )KUAKOCTH, OT
Macchl Tena.

4. OmbITBI, JIEMOHCTPUPYIONINE 3aBUCHMOCTD
BBITAIKUBAIOUIEH CHUJIBI, ACUCTBYIOIIEH Ha
TEJO B XHUIKOCTH, OT 00BEMa IOTPYKEHHOH B
JKUAKOCTh YacTH Tela U OT IUIOTHOCTH
KHUJIKOCTH.

5. Koncrpynposanune apeoMerpa UIH
KOHCTPYHPOBAHHE JIOJKU U OTpeAeneHue eé
Ipy30101bEMHOCTH.

Habnronenue 3a SKCIepIMEHTAIBHBIM 00HAPY)KEHHUEM JeHCTBUS KUAKOCTH M T'a3a Ha HOTPYXEHHOE B
HUX TEJO.

OmnpezesneHue ¢ Onopoil Ha TEXHOJIOTHYECKYIO KapTy BRITAJIKUBAIOIIEH CHIIBL, IEHCTBYIOIIEH Ha Telo,
MOTPYXEHHOE B KUIKOCTD.

Habmionenue 3a npoBeieHNEM B 00CYKIEHHE COBMECTHO C I1€/IaroroM OIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIONIEH Ha TEJIO B XKUIKOCTH, OT 00BbEMa MOrpyKEHHON
B XKHJIKOCTb YaCTH TeJIa U OT MIOTHOCTH KUJIKOCTH.

HccnenoBanue o1 pykoBOJCTBOM II€Jarora 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHON
B JKUJKOCTb YacTH TeJa.

PemieHne THNOBBIX pacu€THBIX 3ama4 B 1—2 JEHCTBHUS C ONMOPOW HA aJTOPUTM, MPEIABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IIEaroroM Ha IPUMEHEHHE 3aKOHa ApXUMea U YCIOBUS TUIABAHUS TEL.
KoHncTpyupoBanue npu NoMoIIy Megarora apeoMerpa Wik KOHCTPYHPOBaHUE JIOJKU U ONpeAeIeHue
€€ Tpy30NOAbEMHOCTH.

Pa3zgen 5.

Pa6ora u MmomHoCTB. JHeprus (12 1)

Pabora
H MOIITHOCTH
(CR))

Mexanndeckas pabotra. MoITHOCTh

Habnromenne 3a 3KCIIEpUMEHTAIBHBIM ONPEACICHHEM MEXaHHYEeCKOH pabOTHl CHIIBI TSDKECTH HpPU
NMajJeHUu Teja M CWIbl TPEHHUS MPU PABHOMEPHOM [EpPEMEIICHUH Tejla MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Habmronenue 3a neMoHcTpanueii pacyéra MOIITHOCTH, pa3BUBAEMOI ITPH MOABEME TI0 JICCTHHIIE.
Penienne THNOBBIX pacu€THBIX 3a1a4 B 1—2 NEWCTBUSA ¢ ONMOPOW HAa AJTOPHUTM, MPEIBAPUTEIHLHO
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paSO6paHHI:II>i COBMECCTHO C I€aaroromM Ha pacqéT MEXaHUYECKOM pa6OTI)I 1 MOIITHOCTH.

IIpocteie
MexaHu3MbI (5 1)

ITpocTeie MEXaHM3MBI: pBIYar, OJIOK, HAKIIOHHAS
IUIOCKOCTb.  [Ipasuno  pasHnosecuss — puvluaea.
Ilpumenenue npasuna pasnosecus poiiaca K
onoky. «3onomoe npasunoy mexanuxu. KI1J]
IPOCTBIX MEXaHU3MOB. IIpocTbie MexXxaHH3MBI B
OBITY U TEXHUKE.

Hemoncmpayuu

1. IlpuMepsl IPOCTHIX MEXaHU3MOB.

Dponmanvrvie nadbopamopuvle padonmvl u
onvimul

1.Onpedenenue pabomsi cunvt mpenus npu

PAasHOMEPHOM osudCeHUU mena no

20pU30HMANLHOU NHOBEPXHOCHIU.

2. Hccredosanue ycnoguii pasnosecust puluazd.

3. Usmepenue KIIJ wnaxnonnou niockocmu

(31eKMPOHHASL OEMOHCMPAYUSL).

HauansHOoe NOHMMaHKE BBIUTPBIINIA B CHJIE IIPOCTBHIX MEXaHN3MOB Ha IIPUMEpPE pbIUara, IoABHKHOTO
1 HENOABHXHOTO OJIOKOB, HAKJIOHHOH IIIIOCKOCTH.

HccnenoBanne COBMECTHO C IIEarOTOM YCJIOBHSI PaBHOBECHS pblUara.

OOGHapy>eHre 1oJ] PyKOBOJCTBOM IIEIarora ¢ ONOpPOi Ha JUAAKTHYECKUH MaTepHall CBOMCTB MPOCTBIX
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTAX M MPHCIIOCOOICHUSX, UCIIOIB3yEeMBIX B OBITY M TEXHHUKE, a
TaKKe B XKUBBIX opranusmax (MC — Guosorus).

Habmronenue 3a sKCIIepUMEHTAIbHBIM JI0Ka3aTelIbCTBOM PaBEHCTBA paboOT MPU MPUMEHEHHH ITPOCTHIX
MEXaHN3MOB.

Omnpenenenue noa pykoBoactsoM nenarora KITJ[ Hak1oHHO# miockocTy.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 IEHCTBHUS C OMOpPOW Ha aJTOPHUTM, MPEIBAPUTEIHHO
pa3oOpaHHBI COBMECTHO C TEIAaroroM Ha NpPUMEHEHHUE IpaBUila PaBHOBECHS phlyara W Ha pacuér
KII.

Mexanuyeckast
sHeprus (4 1)

Mexanuueckass sHeprus. Kunemuueckas u
nomenyuanshas suepeus. Ilpespawenue 00H020
8U0A MeXanuueckol 3Hepeuu 6 Opyeou. 3aKOH
COXpaHEHHsI SHEPIUU B MEXaHHUKE.
®poHTabHBIE Jad0opaTOpHbIE Pa0OTHI U
ONBITHI.

1. Wzyuenne 3aKOHa COXpaHCHHS
MEXaHUYECKOH OJHEpruu (AJIEKTPOHHAsS
JEMOHCTPAITHS).

Habnronenue 3a SKCIEpHUMEHTAIBHBIM OIPECIICHUEM M3MEHEHUS KHHETHUYECKONW M MOTCHIIMATBHON
SHEPruu TeJla MPH €ro CKaThIBAHUU 0 HAKJIOHHOM IJIOCKOCTH.

DOpMyIUPOBAHUE COBMECTHO C II€arOroM Ha OCHOBE UCCIICJOBAHUS 3aKOHA COXPAaHEHUS
MEXaHUYECKOH SHEPIUH.

IIpencraBnenue npu NOMOIH earora rpaHuLl IPUMEHUMOCTH 3aKOHA COXPaHEHUS YJHEPTUH.
PerieHne TUNOBBIX pacu€THBIX 3ama4 B 1—2 ACHCTBHS ¢ OMOPON HA aJrOPUTM, MPEABAPUTEIBHO
pa300paHHBI COBMECTHO C IIEIaroroM C UCIIOJIb30BAHUEM 3aKOHA COXPAaHEHUS SHEPTUH.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 1)

TemaTH4ecKHii
0JIOK, TEMBI

OcHoBHOe coiep:kaHue

OcHOBHbIE BH/IbI IEATEILHOCTH YUALUXCS
(Ha ypoBHe Y4eOHbIX JIeliCTBHIA)
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Pasznen 6. TemioBble siBjieHust (28 )
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Crtpoenue
M CBOMCTBa
BemtecTBa (7 1)

Ocnosnvie NOJNOJHCEeHUs MONEKYNAPHO-
KUHEMUYeCKol meopuy CMpoeHus 8eujecmad.
Macca u pazmepor amomosg u monexyn. Onvimobl,
noomeepoicoaiowue  OCHOGHbIE — NOAONCEHUS.
MONEKYNIAPHO-KUHEMUYECKOU Meopul.

Monenu TBEPIOTO, KHUAKOTO M ra3000pa3HOTO
cocTosHMM BemiecTBa. Kpucmannuueckue —u
amopgusie mena. ObvsAcHeHue c80UcM8 2a308,
JrcuoKocmel U meeépobiX  menl  HA  OCHO8e
NON0JICEHUL MONEKYIAPHO-KUHEMUUECKOU MeopUul.
CmaunBaHue u xanuiispHvle asienus. Teniosoe
pacwupenue u cocamue.

Jemoncmpauyuu’

1. Habmoenre OpoyHOBCKOTO JIBH>KEHUSI.

2. Habmopnenune nuddyznn.

3. HaOmonenne  sBieHUM

KalWJUIIPHBIX SBICHHUH.

4. Habmoieare TerIoBOTO PACIIMPEHUS TE.

5. V3meHeHue naBieHHs Taza MpH U3MEHEHUHU
00bEMa 1 HarpeBaHUH WITH OXJIAKICHHH.
Dponmanvuvie nadbopamopuvle padomvl u

onvlmul.

1. OnbITEI IO OOHApYKEHUIO HEHUCTBUS CHII

CMadYrBaHUs u

MOJICKYJISIPHOTO MIPUTSHKCHUS (i
AIIEKTPOHHAS AEMOHCTPALIHS).

2. OmbITEl 1O  BBIPANIMBAHUIO KPHCTAJLIOB
[IOBapEHHOM COJIM UJIU caxapa.

3. OnmeITel MO  HAOMIOAEHHMIO  TEIJIOBOTO

paclMpeHus: ra3oB, >KUAKOCTEH U TBEPIBIX
Tell.

4. OnpeneneHne JaBJieHUs BO3ayXa B OajloHe
IITIPULIA.

5. OnbITHL, JEMOHCTPHUPYIOLINE 3aBUCHMOCTH
JOaBJIeHHs BO3AyXa OT ero o0séMa H
HarpeBaHMs WIH OXJIXKACHHSL.

6. IIposepka eunomesvl TuUHEHOU 3A8UCUMOCTIU

ONUHbL cmonbuxa JrcUoKOCmu 6
mepmomMempuyecKoul mpyoke om
memnepamypbl.

Habmnronenne n WHTEpIIpETAIMs COBMECTHO C IIEaroroM OIBITOB, CBUAETEIBCTBYIOMMUX 00 aTOMHO-
MOJIEKYIISIPHOM CTPOEHHU BELIECTBA: OMBITHI C PACTBOPEHUEM PA3IMUYHBIX BEILECTB B BOJE.

Pemenue THMOBBIX pacu€THBIX 3a7a4 B 1—2 AeiicTBHsI ¢ OMOpON Ha alTOPHUTM, MPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C TIEIar0TOM IT0 OTICHUBAHHIO KOJIMYECTBA aTOMOB FUTH MOJICKYI B €IMHUIIC
00béMa BeliecTBa.

[IpencraBnenne mpu MOMOIIH Mearora OPOYHOBCKOTO IBIDKEHHUS, SBICHUSA TUGGY3UN M pa3naaui
MEXly HIMH Ha OCHOBE TOJI0XKEHUI MOJIEKYIIPHO-KUHETUUECKON TEOPUHU CTPOCHHUS BEILIECTBA.
OOBsicCHEHHE TP TIOMOIIH [Ie1arora ¢ OMopoi Ha JUIAKTHYECKH MaTepHal OCHOBHBIX pa3induil B
CTPOEHUHU Ta30B, >KUIKOCTEHM M TBEPABIX TeJ C MCHOJIb30BAHUEM IOJIOXKEHUH MONEKYISIPHO-
KUHETHYECKOH TEOPUHU CTPOCHHS BEIIECTBA.

IIpoBenenue nox pyKoBOACTBOM II€AArora OIbITOB MO BbIPAILMBAHUIO KPUCTAIJIOB IOBAPEHHON COJIU
WM caxapa.

[IpoBeneHne COBMECTHO C MEAAroroM M OOBSICHEHHE U3 MPEUIOKEHHOTO MIEPEYHS BEIBOJOB OIBITOB,
JEMOHCTPHUPYIOUINX KaNWUIIpHBIC SIBICHUS U SIBICHHE CMaulBaHUSs.

OO0BsiCHEHNE C OTTOPOH Ha TEXHOJIOTMYECKYIO KapTy IO PYKOBOJICTBOM II€Jarora poJId KalMUIAPHBIX
SIBIICHUH JUIS IIOCTYIUICHHSI BOJBI B opranu3M pacrenunii (MC — Ouosorus).

HaOuntozieHue onbITOB M0 HAOJIOISHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUAKOCTEH U TBEPIBIX TEl.
OO0BsiCHEHHUE C OTIOPOH HA TEXHOJIOTHUYECKYIO KapTy MO PYKOBOJCTBOM IIeIarora COXpaHeHus: 00bEMa
TBEPJBIX TeJ, TEKY4ECTH JKUIAKOCTH (B TOM YHCIE, Pa3HUIBI B TEKYUECTH Ul PAa3HBIX >KUAKOCTEH),
JIaBJICHUSI ra3a.

HabGmntonenue 3a npoBeieHHEM OIIBITOB, AEMOHCTPUPYIOLIMX 3aBUCUMOCTD JIaBJICHUSI BO3/yXa OT €ro
00péMa W HarpeBaHHWS WINM OXJAKICHUSA, W UX OOBSICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISPHOTO
YUECHHUS.

AHanmu3 NpH NOMOIIYM Telarora ¢ OMopoil Ha AWAAKTUYECKUN MaTepuasl MPaKTHYECKUX CUTYaIHui,
CBS3aHHBIX CO CBOMCTBAMM I'a30B, KUIAKOCTEH U TBEPIBIX TEIN.
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TensioBblie
npoueccol (21 v)

Temneparypa. Csa3b  memnepamypvl  co
CKOPOCMbIO MENI06020 0BUIICEHUS Hacmuy.

Buytpennsist sHeprus. Cnocobvl usmenenus
GHYMpEHHel  dHepeuu:  menjionepeoaia  u
coseputenue pabomul. Buovl mennonepeoauu.

Menionpo8oOHOCHb, KOHBEKYUS, U3TYYeHUe.
KomnunuectBo TEIUIOTHI. YnenpHas

TEII0EMKOCTh BelIecTBa. Tennoobmen u menyiogoe

pasHogecue. YpasHnenue mennogo2o banamnca.
Inasnenue u omgepoesanue KpUCMALIUYECKUX

seujecme.  YyenpHas ~ TEIUIOTA  IUIABJICHMSL.
Ilapoobpazosanue u rondencayus. Hcnapenue
(MC). Kunenue. VaenbHas TEIUIoTa
napooOpazoBaHusl. 3asucumocms memnepamypul
Kunenusi — om  ammocghepHoco  OasieHus.
Buasicnocms 6030yxa.

DHeprusi  TOIUIMBA.  YIENbHAas  TEIUIOTa
CropaHusl.

Tlpunyunvt pabomuvl meniogvlx Osucamenell.
K1 meninsoco
osucamens. Tennosvie Ogueamenu u 3awuma

oxpyarcaroweti cpeovt (MC).

3axon coxpanenus u npespawjenus smepeuu 8
mennoguvix npoyeccax (MC).

Jemoncmpayuu’
[IpaBuia n3MepeHHs TEMIIEPATYPHI.

1. Busl Teruronepeaayn.

2. OxyaXkIeHUEe NIPU COBEPILIEHUH PabOTBHI.

3. HarpeBanme mnpu coBepmieHHH  pabOTHI

BHEIIHHUMH CUJIAMH.

4. CpaBHEHHE  TEIUIOEMKOCTEH  pa3MYIHBIX
BEIIIECTB.

5. HabmongeHune kuneHusl.

6. HaGmogenue IOCTOSIHCTBA — TEMIIEPaTyphl

IIpU TUIaBJICHUU.
7. Mopaenu TEIUIOBBIX JBUTATENEH.
Dponmanvuvie nadbopamopuvle padomvl u
Oonbimbol.
1. HaOmoneHnne W3MEHEHUS  BHYTPCHHEH
SHEpTUU Teja B pe3yabTare TeIulonepeauu U
pabOTHI BHEIIHUX CHIL.

OO6ocHOBaHME 1O TIOATOTOBJICHHOMY AITOPHUTMY COBMECTHO C IEAaroroM IPaBWJI M3MEPEHHMS
TEMITIEPATYPHI.

CpaBHEHNE PA3TMYHBIX CIIOCO00B H3MEPEHHS U IIKAJl TEMIIEPATYPEL.

HaGmonenue 3a npoBeaeHNEM ONBITOB, AEMOHCTPUPYIOLIMX H3MEHEHNE BHYTPEHHEH SHEPIHH Teja B
pe3ynbpTaTe TEImIonepeadu U paboThl BHEITHUX CHIL.

Habmonenue 3a mpoBeAEHNEM OIBITOB, OOCYKACHUE MPAKTUIECKUX CUTYAIH, JEMOHCTPHPYIOIINX
pa3IMyHBIE BUIBI TEIUIONEPEaayl: TeIUIONPOBOIHOCTD, KOHBEKIINIO, U3ITyICHHE.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PyKOBOACTBOM II€Jarora siBJICHUS
TEIUI00OMEHA MPU CMEIIMBAHUM XOJIOIHOM U TOpPsUYe BOJIBL.

Habmnronenne ycTaHOBIEHHUS TEIUIOBOTO PABHOBECHS MEX Ty TOPSUCH M XOJIOTHOW BOJIOM.
Omnpenenenne Ipy MOMOIIIH MEAarora KOJMYeCTBA TEIUIOTHI, TI0JIy4€HHOTO BOJIOH TP TETJIO00OMEHE C
HarpeTbiM MCTAJUIMYECKUM HUIMHIAPOM.

Omnpenenenue Mo TabIHIE yISIbHON TETIOEMKOCTH BELIECTBA.

Pemenue TUMOBBIX pacdyE€THBIX 3a/a4 B 1—2 AEHCTBUA C OMOpPON Ha alrOpUTM, MPEABAPUTEIHHO
pa3oOpaHHBIi COBMECTHO C II€AAaroroM, CBSI3aHHBIX C BBIYHCICHHEM KOJHMYECTBA TEIJIOTHI H
TEIIIOEMKOCTH TPH TETIIO0OMEHE.

AHanmu3 Tpy TOMOINM TEAarora CUTyallMd IPaKTUYECKOTO HCIHOJIB30BAHUS TEMJIOBBIX CBOMCTB
BEIIECTB W  MarepuajoB, HampuMep B  LENIX  DHEProcOCpeKeHMs:  TETIIOM30JISLHS,
9HEprocOeperaroye Kpoly, TEPMOAKKYMYIISITOPBI U T. 1.

HaOmonenue siBineHniA ncnapeHns 1 KOHICHCANH.

Habmnronenue 3a nccieoBaHUEM IPOLIECCa UCTIAPEHUS Pa3IUYHBIX JKHUIKOCTEH.

OObsicHEeHNE 110 ANTOPUTMY COBMECTHO C IIEIarOTOM SIBJIICHHH NCIIApEHUs 1 KOHACHCAIINH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO yUCHUS.

HaOmtonenue u 00bsiCHEHHE ITpoLecca KUIIEHNUS, B TOM YHCIIE 3aBUCHMOCTH TEMIIEPATYPhl KUIIEHHUS OT
JIaBJICHUSI.

Onpenenenune Mo TabINIe OTHOCUTENIFHOM BIIaXKHOCTH BO3-IyXa.

Habmonenue npornecca rmiiaBiaeHus KpUCTAIIIMYECKOTO BELIECTBA, HAIPUMED, JIbA.

CpaBHeHI/Ie 1o IUJIaHy MIpU IMOMOMIIM m€aarora MNpoHCeCCOB IUIABJIICHUSA KPUCTAUIMYECKUX TEI
1 pa3Msr4eHus Py HarpeBaHUU aMOPQHBIX TeJl.

Omnpenenenue 1o TabaKIe YIeIbHON TEIUIOTHI IUTaBICHHS JIb/A.

OObsicHEeHnE TI0 cXeMe Tocie 00CYXKIEHHS C MEeAaroroM SIBJICHUH IIaBJICHUS U KPUCTALIM3AlNH Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOrO y4EHUSI.

Pemenne THNOBBIX pacu€THBIX 3amad B 1—2 IEHCTBHUS C OMOpPOW HAa aJTOPHUTM, MPEIBAPUTEIHHO
pa3o0paHHbIi COBMECTHO C IIEJIaroroM, CBSI3aHHBIX C BEIYMCIEHHEM KOJMYECTBA TEIUIOTHI B ITpoLieccax
TEIUIONEPENaUX P TUIABJIIEHUH U KPUCTAIIM3ALAN, HCIAPEHUH U KOHICHCALMH.

AHanmu3 mpH MOMOIIM IEeAarora ¢ ONOpPod Ha AUAAKTHYECKMHA MaTepHall CUTYyallMi MPaKTHYECKOrO
IIPUMEHECHUs] SIBJICHUH IUIABJICHUS W KPUCTAUIM3allUd, HaIpUMeEp, IOIY4YEHUE CBEPXUYUCTBIX
MaTepHUalloB, COJIEBast IPeNKa | Ap.

AHaM3 Y TIOMOILM Teiarora padoThl U 00BsICHEHHE TIPUHIUIIA ISHCTBHSI TEIUIOBOTO JIBUTATEIS.
Beruncienue KoJau4ecTBa TEILUIOTHI, BBIACIAIOIIETOCS IPU CTOPAHUN PA3]IMYHBIX BHIOB TOILIUBA, U
KII[ nBuratens.
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2. UccnenoBanue sIBICHUS TEIIOOOMEHa MNpHU
CMEIIMBAaHUU XOJIOJHOM U TOpsYel BOBI.

3. Onpeoenenue Koauuecmea meniomeol,
NOMYYEeHHO20 6000l NpU MenioooMeHe ¢
HazpemvlM MemaiIudecKum YuiuHOpOM.

4. Onpedenenue  yOenvHoOl — MeNI0EMKOCHU

seujecmea.

. UccnemoBanue nporecca uCapeHus.

6. OnpeneneHne OTHOCUTENBHON BIAXXHOCTH
BO3/1yXa.

7. Onpedenenue yoenvbHoOlU Meniomsl Niae1eHUs.
1604.

o1

OO6cyXJIeHne COBMECTHO C IIEAAaroroM 3KOJOTHYECKHX IOCIEJCTBUI HMCIOIb30BaHUS JABUTATEICH
BHYTPEHHET0 CTOpaHHus, TEIJIOBBIX U ruapo3iaekTpocTanuuit (MC — 3komorus, Xumus).

Paszzmen 7. DiieKTpuyecKHe M MArHUTHBIE siBJeHus (37 41)

DyekTpUYecKHe
3aps/bl.
3apsiKeHHbIE
Tejaa M UX
B3aUMO/IeliCTBUE
(7 1)

Onexmpuzayus men. JIpa pona dMEKTPUUECKUX
3apsinoB. B3anmmozeilcTBue 3apsDKEHHBIX Tl
3axon Kynona (3asucumocmo Cuvl
63AUMOOCUCMBUSL 3APSIHCEHHBIX MeTL OM GENUUUHbL
3aps0086 U paccmosHus, Medicoy meiamu).

Onekrpudeckoe  mone.  Hanpsicénnocmo

anekmpuyeckoeo noas. Ilpunyun cynepnozuyuu
NeKmpudecKux nouell (Ha KauecmeeHHOM YposHe).

Hocumenu INEKMPULECKUX 3aps1008.
Onemenmapnuoiil 9NeKMPU4ecKull 3aps0.
Cmpoenue amoma. TIpOBOJHUKH U TUIICKTPUKH.
3aKoH COXpaHEeHHUsI TEKTPUUECKOT0 3apsiia.

Jemoncmpayuu’

1. DnexTpuzauus Tei.

2. IBa poja OJNEKTPUYECKHX 3apsiioB H

B3aUMOJICHCTBUE 3aPSHKEHHBIX TEI.

3. YcrpoiicTBo 1 AeHCTBUE AIIEKTPOCKOTIA.

4. DnekTpocTaTndeckas HHIYKITUS.

5. 3aKOH COXpaHEHUs IEKTPHUUECKUX 3apAI0B.

®Dponmansuvle nabopamophvle padomol u
onsimeul.

1. OnpIThl 0 HAOTIOACHUIO DIIEKTPU3ALIUN TEJ

MHIYKIUEU 1 IPU COTIPUKOCHOBEHHH.

Habmronenue 3a mpoBeeHNEM OIIBITOB IO AJIEKTPU3ALNH TEJ IIPH COITPUKOCHOBEHUH U MHIYKIIUCH.
Habnronenue n o0bsCHEHHE C OMOPOH HA MUNAKTHYCCKUN MaTepuall B3aMMOACHCTBYS O JHOUMEHHO
Y Pa3HOMMEHHO 3apsKEHHBIX Tell.

OOBsiCHEHNE TIPH TTOMOIIH TIearoTa MPUHITUIIA ASHCTBHS HIIEKTPOCKOTIA.

OOBsCHEHHE COBMECTHO C IEAAroroM SIBIICHHN 3JICKTPU3AI[MK [IPU COMPUKOCHOBCHUHU TEN U
WHIYKLUHMEN ¢ UCIIOJIb30BAHUEM 3HAHUM O HOCUTEISIX DJIEKTPUUECKHX 3apsIIOB B BELECTBE.
Pacno3naBanne W OOBSCHEHHE N0 CXEME COBMECTHO C IIEAaroroM SsBJICHUH 3JICKTPU3AIUH
B IIOBCEJHEBHOM KU3HU.

Habmroenue u 00bsCHEHUE C OTTOPO HA TEXHOJIOTHIECKYIO KapTy OIBITOB, HINTFOCTPUPYIOIINX 3aKOH
COXPaHEHHUs JIEKTPUYECKOT0 3aps/a.

HabnromeHune onpITOB 0 MOAETMPOBAHUIO CHIIOBBIX JTMHAN 3JICKTPUIECKOTO TOJIS.

HccaenoBanue moja pyKOBOJCTBOM Iefarora JEHCTBUS SJIEKTPUUYECKOTO MOJI Ha MPOBOJHUKH H
JTUBJIEKTPUKU

45




IocTosaHHbIH
3JIEKTPUYECKUH
TOK (17 1)

DNEeKTPHYECKUH TOK. Ycnosusa cyujecmgeosanus
anexmpuyecko2o moxa. VICTOYHUKU TOCTOSTHHOTO
ToKa. J[efCTBUS 2NEKTPUUECKOTO TOKa (TEIIOBOE,
XAMHYECKOE, MArHUTHOEC). DieKmpuyecKuli moK
8 AHCUOKOCHIAX U 2A30X.

Pabota W MOIIHOCTH AIIEKTPUYECKOTO TOKA.
3axon [icoyns—/lenya. Onexmpuueckue yenu u
nompebumenu 31eKmpuieckol dHepeuu 8 Obimy.
Onexrpuueckas uemnb. Cuiia Toka. DNEeKTpUIECcKoe
HanpsbkeHue.  CONPOTHBJICHHWE  MPOBOJHHKA.
Yoenvroe conpomuenenue geujecmsa. 3akon Oma

s ydacTka uenu. IlocnmemoBarensHoe M
MapaiieNbHOe  COEJMHEHHE  TIPOBOIHHKOB.
Kopomxoe 3amvikanue.

Jemoncmpayuu’

1. TIpOBOXHYUKHM ¥ JUIIEKTPHKH.

2. MoaenupoBanue CUJIOBBIX JIMHUN

ANEKTPHYECKOTO TTOJISL.
. lcTouHUKYN TOCTOSIHHOTO TOKA.
. JlecTBUS JIEKTPUUECKOTO TOKA.
. DNEeKTPUYECKUN TOK B JKUAKOCTH.
. 'a30BbI# pazpsin.
. I3amMepeHne critbl TOKa aMIIEpMETPOM.
. VI3smepenHne 37IeKTpHUUECKOro HaNpsKEHUSI
BOJIBTMETPOM.
9. Peocrar 1 MarasuH COIPOTHBIICHHH.
DponmanvHvie nadbopamopuvle padomvl u
onsimel.

coO~NO Ol bW

JccnenoBanue NeiCTBUS SIEKTPUYECKOTO MOJIS HA

MPOBOAHUKU U JUIICKTPUKHU.

.Cbopka 1 mpoBepka pabOTHI JTEKTPHIECKON LIETH

IIOCTOSAHHOI'O TOKA.

.M3mepenue u peryaupoBaHue CUIIbI TOKA.
. I3mMepenme u perynupoBaHue HapsHKEHUS.
Hccnedosanue 3asucumocmu cunvl moxa, uoyujeco

uyepez  pesucmop, om  COnpomueneHus
Pe3uUcmopa u HanpPsNCeHusl.
.Onvimel,  OeMOHCmMpupylOwWue  3a8UCUMOCHIb

INEKMPUUECKO20 CONPOMUBIEHUSA nposodHuKa
om ezo OJZqul, nﬂowa()u nonepe4Hoco cedernust

Habnronenne pa3aimgHbIX BUAOB IEHCTBHS SIEKTPHUECKOTO TOKa U OOHAPY)KEHHE COBMECTHO C
MeJaroroM 3TUX BUAOB JEHCTBUS B IOBCEJHEBHOM KU3HU.

COopka 1Mo cxeMe U UCIBITAHUE TT0I KOHTPOJIEM TEarora 3JIeKTPHUCCKON ISTH MOCTOSHHOTO TOKa.
Habnromenue 3a teMOHCTpanueld M3MEpeHHsI CHITBI TOKa aMIIEpPMETPOM.

Habnroenue 3a qeMoOHCTpanueii M3MEPEHUs AIEKTPUYCCKOTO HAMIPSHKECHUS BOJIBTMETPOM.
[IpoBeneHne m OOBSCHEHWE TPH TMOMOINU YYHUTENS OTBITOB, NEMOHCTPHUPYIONINX 3aBHCHMOCTH
JJIEKTPUYECKOTO CONMPOTHUBIIEHUS MPOBOJHHMKA OT €ro JUIMHBI, IUIONIAAW IOINEPEYHOI0 CEUEHUs M
Marepuana.

Habnronenne 3a JHeMOHCTpanuell MCCICTOBaHUS 3aBHCHMOCTH CHUIBI TOKA, MPOTEKAIOMIETO depes3
pe3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

ba3zoBrie mpencTaBieHus 0 MpaBUiIax CIOXKEHUS HAPsLDKEHUA IPU [IOCIIEN0BATEIBHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

Ba3zoBrie mpencTaBieHus 0 IpaBUiIax Ul CUJIbl TOKA [IPU NapajuIeIbHOM COEIUHEHUH PE3UCTOPOB.
HabnroneHue neMOHCTpaluu Mefarora 0 CUTyalusax MOCIeI0BaTeNbHOTO U MapajlieIbHOTO
COEIMHEHUS IPOBOIHUKOB B IOMALIHUX NIEKTPUUECKUX CETSIX.

Pewenue TMMOBBIX pacy€THBIX 3a1ady B 1—2 AeHCTBUA C ONMOPON Ha ajJrOpUTM, IPEIBAPUTEIBHO
pa3oOpaHHBIi COBMECTHO C IEAaroroM ¢ HCHonb3oBaHueM 3akoHa Oma u ¢dopmyn pacuéra
JJEKTPUYECKOTO  CONMPOTHUBJIECHHUSI MpPH TMOCIENOBATEIbHOM M  NApaJUIEIbHOM  COEIUHEHUH
TIPOBOJHUKOB.

OmnpeneneHre C OMOPOH Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOJICTBOM Iefarora padOTHI
3JIEKTPUYECKOT0 TOKA, IIPOTEKAIOLIEr0 YEPE3 PESUCTOP.

OmnpenerneHne ¢ OMOPOH Ha TEXHOJOTHYECKYIO KapTy MO PyKOBOJCTBOM II€arora MOITHOCTH
JJIEKTPUYECKOTO TOKa, BBIJICIISIEMOI Ha pe3HUCTOpeE.
Habnronenue 3a uccineqoBaHneM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAaMITOUKY OT HAalpsHKSHUS Ha Hell.
OmnpeneseHne ¢ OTIOPOil Ha TEXHOJIOTHIECKYIO KapTy o1 pykoBoacTBoM negarora KI1/1 HarpeBatens.
HabGmonenue 3a uccnenoBanueM IpeoOpa3oBaHus SHEPTUH TP TI0AbEME I'Py3a 3JIEKTPOABUTATEIIEM.
OOBsICHEHHE TIOCIIE PACCYKIIEHH C MEaroroM M COCTaBJICHHUE IJIaHa-KOHCIIEKTa YCTPOUCTBA H
TIPUHIUIA IEACTBUS JOMAIIHUX 3JIEKTPOHATPEeBATENbHBIX MPUOOPOB.

OOBsICHEHNE TIOCIIE PACCYKIEHHS C ITEAaroroM M COCTaBJICHHUE IJIaHa-KOHCIIEKTa IPHYUH KOPOTKOTO
3aMBbIKaHMsI U IPUHIIMIIA JEUCTBUS IIJIABKUX MPEAOXpaHUTENEH.

Perienre THNOBBIX pacu€THBIX 3ama4 B 1—2 NCHCTBHUS ¢ ONMOPOW HA aJTOPUTM, MPEIABAPUTEIHHO
pa300paHHBI COBMECTHO C IEaroroM C HUCIOJIb30BaHueM 3akoHa Jlxxoyms—IJleHna.

Ha6nronenre BO3HUKHOBEHUS DJIEKTPUUECKOTO TOKA B )KUJIKOCTH.
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u mamepuanda.

Ilposepka npasuna cnodicenus HAnPA’CEHUl npu
nocnedo8amenbHoM coeouHeHuu 08yx
pe3uUcmopos.

dlposeprxa npasuna 0ns cunel  moxka  npu
NnapanienbHoM coeOUHeHUU Pe3UCHIOPO8.

.Omnpenenenre pabOThI  AIEKTPUYECKOTO  TOKa,
HIYIIETO Yepe3 pe3ucTop.

0. OmpeneneHre MOITHOCTH TEKTPHUCCKOTO TOKA,
BBIJICJISIEMOI Ha pE3UCTOPE.

1. UccnemoBaHWe 3aBUCHMOCTH  CHIIBI  TOKa,
HIYIIEro 4Yepe3 JAMIIOYKY, OT HAMPSKCHUS Ha
HeH.

2. Onpeoenenue KII/[ nacpesamens.
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MarsurHbie
sByieHus (6 4)

ITocTosinabie MarHuThl. B3anmoeiictBue
MTOCTOSTHHBIX MarHUTOB. MacHumHoe noie.
Maenummnoe none 3emnu u e2o 3uauenue 0s
orcusnu na 3emne. Onvim Dpcmeda. Macnumnoe
noze anekmpuyecko2o moka. Ilpumenenue
9NEeKMPOMAZHUMO8 8 mexHuxe. /lelicmaue
MAZHUMHO2O0 NOJISL HA NPOBOOHUK C MOKOM.
Onexmpoosueamenb nOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpooguzamerneii 8
MeXHUYecKux yCmpoucmeax u Ha mpancnopme.
Jemoncmpayuu’
1. B3aumoeiicTBHE TIOCTOSTHHBIX MarHATOB.
2. MoaenupoBaHue HEBO3MOKHOCTH
pa3IeneHus MOOCOB MarHUTA.
3. MonenupoBaHue MarHUTHBIX
MTOCTOSTHHBIX MarHUTOB.
4. OmsiT Jpcrena.
5. MarauTHoe noje Toka. DJIeKTPOMarHuT.
6. [lelicTBME MarHUTHOTO TIOJISI HAa TIPOBOTHHK C
TOKOM.
7. DNEKTPOABUTATENH IOCTOSIHHOTO TOKA.
Dponmanvuvie nadbopamopuvle padomovl u
onvimal.

MoJIeH

. I/ICCHGHOBaHI/IG MAarHuTHOTO B3aPIMOI[€I7[CTBPIH
IMOCTOSIHHBIX MarHUTOB.
. I/ISY‘ICHI/IG MAarauTHOI O II0JIA IIOCTOSTHHBIX

MAartvTOB IIpH UX O6’beﬂl/IHeHHI/I 1 pa3CJICHUU.

JccnenoBanue necTBUs 3AEKTPUUECKOTO TOKA HA

MAarHUTHYIO CTPEJIKY.

.OmBITBI, JEMOHCTPHUPYIOLINE 3aBHCUMOCTD CHIIBI

BBaHMOHeﬁCTBHﬂ KaTylmiki ¢ TOKOM U MarHvurTa
OT CHUJIbI TOKA U HAITPaBJICHUA TOKA B KaTYIIKEC.

JM3yuenne OeMCTBUSL MAarHUTHOrO IOJIL  Ha
MIPOBOJIHHUK C TOKOM.

.Koncmpyuposanue u usyyenue  pabomuvl
anexmpoogueamerns.

JM3mepenne KT 3JIEKTPOABUTaTEIIbHON
YCTaHOBKH.

HccnenoBanue o1 pyKOBOJICTBOM I€1arora MarHUTHOTO B3aMMOJEHCTBUSI MOCTOSIHHBIX MarHUTOB.
W3ydenmne ¢ omopoil Ha TEXHOJIOTHIECKYIO KapTy IO PyKOBOACTBOM I1€arora MarHUTHOTO TIOJIS
MTOCTOSTHHBIX MarHUTOB MPH UX 00BCTUHCHUU U Pa3/ICIICHUH.

HaGmronenre 3a mpoBeACHUEM OTIBITOB 10 BU3yaM3aI[UH MOJISI TOCTOSIHHBIX MarHUTOB.

M3ydenue noa pykoBOJACTBOM I€Aarora siBJICHUs] HAMarHU4MBaHUs BELIECTBA.

HccnenoBanre COBMECTHO C MEIAroroM JAEUCTBUS ANEKTPUIECKOTO TOKAa Ha MAaTHUTHYIO CTPEIIKY.
Habnronenne 3a mpoBeNCHUEM OIBITOB, AEMOHCTPHUPYIOMIUX 3aBHCHMOCTH CHIIBI B3aUMOJICHCTBUS
KaTYIIKU ¢ TOKOM ¥ MarHUTa OT CHJIbI U HallpaBJIEHUs] TOKA B KaTYIIIKE.

AHamU3 TpU MMOMOIIH TIEJarora CUTYaluid MPaKTHYECKOTO MPUMEHEHHUS DIIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKUX YCTPOWCTBAX, TPOMEBIIIJICHHOCTH, MEIAUIIUHE).

W3ydenmne ¢ omopoii Ha TEXHOJIOTHYECKYIO KapTy MOJI pPyKOBOJICTBOM ITejarora AeHCTBUS MarHUTHOTO
ITOJIS Ha TIPOBOTHHUK C TOKOM.

N3ydenue ¢ onopoil Ha AMJAKTUYECKUI MaTeprall IeHCTBUS IIEKTPOIBUTATEIS.

M3mepenue comectHo ¢ neaarorom KIIJI anexkTpoaBUraTesibHOM YCTaHOBKH.

BazoBbIe MpencTaBieHus O Pa3InYHbIX IPUMCHEHUSX AJICKTPOABUraTeNICH (TpaHCIOPT, OBITOBBIC
yCTpOHCTBaA U JIp.).
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DJIEKTPOMATHUT
Has HHIYKIUs
(49)

Onvimoi @apaoes. AHsnenue
anexmpomazHumnol unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwi NoxyYeHus
9neKmpuyeckol dHepeuy. DIEKTPOCTAHIINM Ha
BO300HOBJISIEMBIX HICTOUHUKAX SHEPTUU.
Jemoncmpayuu’
1. VlccnenoBaHue SBICHUS IEKTPOMAarHATHOMN
WHIYKIIHH.

2. OnsiTer Qapanest.

3. 3aBHCHUMOCTD HaINpaBJIeHUs] UHIYKIIHOHHOTO
TOKa OT YCJIOBHH €r0 BOSHUKHOBEHUS.

4. DnekTporeHepaTop NOCTOSHHOTO TOKA.

@ponmansvrsle nadbopamopHvie pabomut u
onvimol.

1. OnsITBl 1O HUCCIENOBAaHHUIO  SBJIECHUS
AIEKTPOMArHUTHON MHIYKIIUU: UCCICIOBAaHHE
W3MEHEHUH  3HAUeHHMsS W  HaIpaBIICHHS
MHAYKIIMOHHOTO TOKA.

HpOBeZ[eHI/Ie COBMCCTHO C II€JaroromM OIIbITOB ITO UCCICAOBAHUIO SABJICHUSA 3HCKTpOM8,FHPITHOI71
HUHAYKIOHU: UCCIICAOBAHUC W3MCHCHUM 3HAYCHHS 1 HalpaBJICHUS NHAYKONUOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 )

TemaTnueckui
0J10K, TeMa

OcHoBHOE cojiepkanue

OcHoOBHBIE BUAABI 1eATEIbHOCTH YYAIIMXCSA
(Ha ypoBHe y4eOHBIX JeiicTBHI)

Pazgen 8. Mexanunveckue sipieHus (40 )
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MexaHnnveckoe
JBHIKEHHE

M CIOCO0BI €ro
onucanus (10 u)

Mexaandeckoe JBHIKCHUC. MaTCpI/IaJ'IBHaFI

Touka. Cucrema oTcuéra. OTHOCHTEIBHOCTH
MEXaHHYeCKOTr0  IBIDKEHHS.  PaBHOMepHOe
NpsSIMOJIMHEHHOE JIBMWXeHue. Hepasnomeproe
npamoaunennoe  osudicenue.  CpemHsas — u
MZHOBEHHAS CKOpOCMb mena npu
HEPABHOMEPHOM OBUINCEHULL.

Yckopenue. Pasnoyckopennoe
npamonuHelnoe odsuoiceHue. CBoboaHOE

nmagenue. Onvimsi [ anunes.
Pasnomepnoe osudicenue no oxpyscHocmu.
Ilepuoo u yacmoma obpawenus. Jluneunas u
yenogasi ckopocmu. Llenmpocmpemumenvroe
yCcKopeHue.
Hemoncmpayuu
1. HaOmroneHne MeEXaHHUYECKOTO ABIKEHUS
TeJIa OTHOCHUTENFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IIyTeH U TPAEKTOPUH IBYXKCHHUS
OJIHOTO W TOTrO € Tejla OTHOCHUTEIBHO
Pa3HBIX TeJN OTCUETA.

3. U3mepeHne  ckopocTH M YCKOPEHUS
MPSIMOJIMHEITHOTO TBIKCHUSL.

4. UccnenoBanue MPU3HAKOB
PaBHOYCKOPEHHOTO JBIKEHIUSL.

5. HaGmronenue TIBYKCHUS Tena o
OKPY)KHOCTH.

6. Habmrofgenue MeXaHHYECKHUX  SIBJICHUI,
IPOUCXOJALIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM H
YCKOPEHHOM  JIBHDKCHUHM  OTHOCHTEJIBHO

KabmHeTa (PU3UKH.

Dponmanvuvie nadbopamopHvie padomol u

onsimeol.

1. Koncmpyuposanue mpakma 0ons paseona u
OanvHeluue20 PasHOMEPHO20 — OBUICEHUS
WapUKa Uiy meaedxtcKu.

2. OmpeneneHue cpenHen CKOPOCTH
CKOJIbKEHUsI Opycka WIM  JIBHKEHMSA
IIapHKa 110 HAKIOHHOH TJIOCKOCTH.

3. OmpeneneHre  YCKOPEHHS — Tela
PaBHOYCKOPEHHOM JBIKCHHH TI0

npu

AHanM3 ¢ MOMOIIBIO TIEArora M 00CYX/ICHHE Pa3INYHBIX TIPHMEPOB MEXaHNIECKOTO JIBIKCHHS.
OOcyXIeHue COBMECTHO C IIEJaroroM IpaHull IPUMEHHUMOCTH MOJENN «MaTepHaIbHas TOUKay.
Omnncanne nocne 00CyXICHHS ¢ MeIaroroM MEXaHWYECKOTO JBIKEHUS Pa3INIHBIMHU CTIoco0aMu
(ypaBHeHue, Tabmuua, rpaduk).

AHanu3 TOJ PYKOBOJACTBOM Iearora
OTHOCHUTEJIFHOCTh MEXaHUYECKOTO JIBIKCHHSI.
HabmnroneHne MexaHH4eCcKOTo JIBI)KEHUS Tela OTHOCUTENHFHO Pa3HBIX TEN OTCUETa.

CpaBHeHHe IyTeH U TPACKTOPHUI JBIKEHNUS C OTIOPOH HA TEXHOJIOTHUYECKYIO KapTy MOJ pyKOBOJCTBOM
Ielarora OJIHOTro U TOTO 7K€ TeJ1a OTHOCUTEIIBHO PAa3HBIX TEJ OTCUETA.

AHanM3 ¢ MOMOIIBIO ITeaarora TekcTa Ianmiest 00 OTHOCHTENbHOCTH JIBHKCHNS; BBITTOJTHEHUE 3aaHUN
I10 TEKCTY (CMBICIIOBOE UTEHHE).

[pocreiimme BeIYMCIICHHS 10 00pa3ily CpeJHEH CKOPOCTH CKOJIBKEHHUS OpyCKa MM JBHXKCHUS [IapruKa
I10 HAKJIOHHOH TTOCKOCTH.

AHanmu3 1 00CyXIeHHE ¢ ONOPOH Ha TEXHOJIOTHYECKYIO KapTy IO/ PYKOBOACTBOM Iefarora crocooos
MIPUOIMKEHHOTO ONPE/ICNICHNUS MTHOBEHHON CKOPOCTH.

Ompenenenye Mocie pacCyx/JICHU ¢ IEJar0roM II0 CXeMe CKOPOCTH PABHOMEPHOI'O JBIDKEHUS (LIapuKa
B )KUAKOCTH, MOJETIH IIEKTPHUECKOTO aBTOMOOWIIS | T. II.).

OnpezneneHue COBMECTHO C MEJaroroM IyTH, HNPOMJEHHOTO 3a JAaHHBIA NPOMEXKYTOK BPEMEHHU, U
CKOPOCTH Tena 10 rpadyKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JBIKEHUS OT BPEMEHHU.
Hauaneuple rmpezncraBieHne O TNpPUHOWNAX JEWCTBHA NPUOOPOB, H3MEPSIOUINX
(cimmomeTpoB).

[Ipocreiimme BeramcineHUs 1Mo 00pasily MyTH W CKOPOCTH TPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBIDKEHUH Telna.

OmnpeneneHne COBMECTHO C MEAArOrOM MPOMICHHOTO ITyTH M YCKOPEHUS OBIKCHUS Tena MO rpauky
3aBHCHUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O NMPSIMOJIMHEHHOTO JBM)KEHUS TeIa OT BPEMEHH.
OmnpenesneHne ¢ MOMOIIBIO MeJarora YCKOPeHus Tena Ipy paBHOYCKOPEHHOM JBIDKCHHUH 110 HAaKJIOHHON
MJIOCKOCTH.

H3mepeHue mo cxeme IOCNIE PACCYXKACHUS € MEIaroroM INepHoja U YacTOThl OOpalieHus Tela II0
OKPY>KHOCTH.

OmnpeneneHne HaxXOXKAEGHUS MOJ PYKOBOACTBOM II€farora CKOPOCTH PaBHOMEPHOIO IBIDKEHHS Tena
10 OKPY>KHOCTH.

Pemenne TUMOBBIX pacuyETHBIX 3ama4 B 1—2 meicTBUS C ONMOPOH HA aIrOpUTM, MPEABAPUTEIHHO
pa3o0paHHBII COBMECTHO C TIIEZJarOTOM Ha OMNpEJEICHHE KHHEMAaTHYECKUX XapaKTEPHCTHK
MEXaHUYECKOT0 JIBUKEHHS PA3JIMYHBIX BUIOB.

Pacnio3naBaHue 1 npuOIMkEHHOE OMMCaHUE 10 00pa3Ily Hociie 0OCYKACHHUS C MIearoroM pasiIH4YHbIX
BHIOB MEXAaHWYECKOTO IBIDKCHHUS B MPUPOJIE M TEXHHKE (Ha mMpuMepax cBOOOJHO MaJAlOIIUX Te,
JIBIDKEHUS! )KUBOTHBIX, HEOSCHBIX TeJI, TPAHCIIOPTHBIX CPENICTB U JIP.).

KU3HEHHBIX CHUTYyaIliif, B KOTOPBIX MPOSBIIAETCA

CKOPOCTh
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HaKJIOHHOH TUIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IYTH OT
BPEMEHH IIPH PaBHOYCKOPEHHOM JABH)KECHUH
0e3 HavaJIbHOI CKOPOCTH.

5. Ilposepxa unomesul: ecau npu
PABHOYCKOPEHHOM osudiceHUU oe3
HAYANLHOU CKOPOCHU HYMU OMHOCAMCA KAK
pAao HeuémHuIx yucer, mo
coomeememeyioujue nPOMENHCYMKU
8peMeHU OOUHAKOBYL.

B3aumopeiictBue
Ten (20 v)

IlepBrlii 3axkoH Herorona. Bropoli 3akoH
Herotona. Tperuit 3akon Hrelorona. Ilpunyun
cynepno3uyuu cu.

Cuna ynpyzocmu. 3axon I'vka. Cuna mpenus:
CUNa MpeHusi CKONbICEHUS, CUNA MPEHUsS. HOKOS,
opyeue 8U0bl MpeHusl.

Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
TATOTEHHS. YCKOpEHHE CBOOOJHOTO MaJeHUsI.
Heuocenue naanem eokpye Conuya (MC).
Ilepsasa kocmuueckasa ckopocms. Heeecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHanbHON
Abcomomno  meépooe  meno. Pasnosecue
meépooeo  mena ¢  3AKPEeniéHHOU  OCbio
epawenus. MoOMeHT cuibl. Llenmp msascecmu.

Hemoncmpayuu

1. 3aBHCHMOCTBH YCKOPEHHS TeJIa OT MAacCh

Tena U JEUCTBYIOLIEH Ha HETO CUJIBI.

2. Habmronenue paBeHCTBa CHUIT

B3aUMO/JICHCTBUU TEJL.
3. I3MeHeHne Beca Tena MpH YCKOPECHHOM
JIBUKCHUU.
®@poHTAaJIbHBIE JJa00paTOPHbIEe PadOTHI U
ONBITHI.

TOYKH.

pu

1. HCCJ’IGﬂOBaHI/Ie 3aBUCUMOCTH CHUJIbI TPCHUS

CKOJIL)KEHUS OT CHJIBI  HOPMAaJbHOTO
JaBJICHHS.
2. Onpenenenne  ko3(hGHULIMEHTA  TPEHHS
CKOJIBXKEHHSI.

HaGmonenue u o0CyKaeHHE COBMECTHO C IMEAAroroM OIBITOB C JBM)KEHHUEM Tella NMPU YMEHBIICHHH
BJIMSIHUA JPYTUX TN, NPENATCTBYIOIUX IBUKEHUIO.

AHanmu3 1o cxeMme Iocje pacCyXJIeHHUs ¢ Ielarorom Tekcra l'amunes ¢ OmMUCaHHEM MBICIEHHOTO
SKCIIEpUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH WHEPIMHU; BBHITIOJHEHHE 3aJaHUH 10 TEKCTY (CMBICIOBOE
YTEHUE).

Ob6cyxaeHne moJi pyKOBOJCTBOM IieJlarora BO3MOXHOCTH BBIIIOJTHEHHUS 3aKOHA MHEPLUHU B Pa3IMIHBIX
CUCTEMax OTCYETA.

Habmonenne u o0CyXJeHHE COBMECTHO C NEJaroroM MEXaHWYECKHX SIBJICHUH, NMPOUCXOAALIMX B
cucreMme orcuéra «Tenexxka» mpu e€ paBHO-MEPHOM U YCKOPEHHOM JIBIDKEHHUHU OTHOCHUTEIIFHO KaOWHeTa
¢busuku.

JlelicTBUS ¢ BEKTOpaMu CHUJI: BBITIOJTHEHHUE 33JJaHUM 10 CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Habnromenne 3a MpOBENCHHWEM OMBITOB, ICMOHCTPUPYIOIIMX 3aBHUCAMOCTh YCKOPEHHUS Teia OT
TIPUJIOKEHHOU K HEMY CHJIbI M MAcChl Tela.

Ananmu3 1 00BSICHEHHE C OMOPOH Ha TEXHOJOTHIECKYIO KapTy MO PYKOBOJICTBOM IIeIarora sBJICHUH C
UCII0JIb30BAaHKUEM BTOPOro 3akoHa HproToHA.

Pemenne THUIOBBIX pacy€THRIX 3agad B 1—2 NeicTBUS C OMOpPOW HA aNrOpUTM, MPEIBAPHUTEIBHO
pa3oOpaHHBI COBMECTHO C I€JaroroM C HMCIIOJIb30BaHHEM BTOpPOro 3akoHa HpioToHa M mpaBmia
CJIOKEHUS CHJL.

OnpezeneHre COBMECTHO C II€JaroroM >kKECTKOCTHU MPY>KHUHEL.

AnHanu3 cuTyanuili ¢ omopoi Ha TEXHOJOTHYECKYI0 KapTy IOJ PYKOBOJCTBOM IENarora, B KOTOPBIX
HaOIIoMarTCs ynpyrue aedopMarud, 1 uX oObsICHEHHE ¢ HCIIOF30BaHUEM 3aKkoHa ['yka.

PemieHue TUMNOBBIX pacyéTHBIX 337ad B 1—2 NEHCTBUS C ONMOPOW HA aNrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIA COBMECTHO C MIEaroroM C MCIIONIb30BaHHeM 3akoHa ['yka.

HccnenoBanue npu MOMOUIH MEJArora 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJILHOTO
nasiieHus. CoBMecTHOE 0OCYKICHHE PEe3yIbTaTOB UCCIICTOBAHMS.

OnpepesneHre Mo KOHTPOJIEM TIeIarora ¢ ormopoi Ha KOHCIEKT KOG GHUIIMEHTa TPSHUS CKOJIBKCHHS.
M3mepeHue ¢ NOMOIIBIO NTeJarora CUjbl TPEHUS MOKOSL.

PemmeHne THUNOBBIX pacd€THBIX 3a7a4 B 1—2 NEWCTBUSA C ONMOPOil Ha alrOpUTM, IPEABAPHTEIHHO
Ppa300paHHBI COBMECTHO C MIEArOroM C UCIOJIb30BaHHEM (YOPMYIIBI IS CHIIBI TPEHUS CKOJIBKCHUSL.
AHanM3 1Mo CXeMe IOCIE PACCYKIEHMs Iearora O JABMXKEHUM Te€Jl TOJBKO IO ACHCTBHEM CHIIbI
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3. Onpenenenue KECTKOCTH TPY>KUHBI.

TSKECTH — CcB0OOOTHOTO TaJCHUS.
OObsicHEHHE 1101 PYKOBOJICTBOM IleJlarora He3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO Ma/ICHHsI OT MaCChI
Tena.

OreHKa COBMECTHO C TI€Jar0roM BEJIMYUHBI CHIIBI TATOTEHUS, JEHCTBYIOIIEH MEX Ty IBYyMS TeTaMu ([Uis
Pa3HBIX Macc).

AHanmu3 ¢ OmMOpol Ha MUAAKTUYCCKHH MaTephan IBIDKECHUS HEOCCHBIX Tell IOoJA ACHCTBHEM CHUIBI
TATOTCHUA (C HCIIOJIb30BAHUEM NOIIOJITHHUTCIIBHBIX NCTOYHHKOB HH(bOpMaHI/IPI).

Pemenne THIOBBIX pacy€THRIX 3agad B 1—2 MEWCTBUS C OMOPOH Ha alrOpUTM, MpeaBapUTEIBHO
pa3o0paHHBI COBMECTHO C IEIAaroroM C UCIIOJb30BaHHEM 3aKOHA BCEMHPHOTO TATOTEHHS U POPMYIIBI
JUIsL pacuéTa CUJIbl TSYKECTH.

Habmonenue u o0CyxeHHEe ¢ IIOMOIIBIO Melarora OINbITOB TI0 H3MEHEHHIO Beca Tela IPH YCKOPEHHOM
JBYKCHUU.

AHanu3 ¢ MOMOLBIO IIEAArora yCIOBU BOZHUKHOBEHUS! HEBECOMOCTH U NEPETPY3KHU.

PerieHne THUIOBBIX PacuETHBIX 3aaa4 B 1—2 NCHCTBUSA C OMOPOil HA aJTOPUTM, MPEABAPUTEIHHO
pa300paHHBI COBMECTHO C TIEIAroroM Ha OIpe/IeTICHHE Beca Tella B Pa3IMYHBIX YCIOBHUSX.

AHanmu3 ¢ onopoil Ha TEXHOJOTUYECKYI0 KapTy MOJ PYKOBOJCTBOM IeJlarora Cui, AeHCTBYIOIUX Ha
TEJI0, NOKOSIIEECS Ha OTIOPE.

OmnpezeneHue ¢ TOMOIIBIO MEJarora HEHTpa THKECTU pa3IUyYHbIX Tel.
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3aKoHbI
COXpaHEeHHA
(10 v)

Umnynee Ttenma.  H3menenue  umnyawca.
Hmnynve cunvl. 3aKOH COXpaHEHUS] UMITYJIbCA.
PeaktuBHOE nBmxerne (MC).

Mexanuueckasi pabota ¥ MOUTHOCTh. PaboTa
CHI TSDKeCTH, ympyeocmu, mpenus. Céa3b
onepeuu u pabomvi. lloTeHIMANbHAs JHEPTUA
Tena, TOAHSATOTO Hall IMOBEPXHOCTHIO 3EMIIH.
Tomenyuanonas smepaus CoHCAmol NPYICUHDL.
Kunernueckas SHEprusl. Teopema o
KuHemu4eckou 3Hepeuu. 3aKOH COXpPaHECHUSA
MEXaHW4YEeCKOW SHEPTHH.

Hemoncmpayuu
1. Tlepemaua uMmIyibca TPU B3aUMOJCHCTBUH

Tell.

2. TlpeoOpazoBanus
B3aUMO/ICHCTBUH TEIl.

3. CoxpaHeHHE UMITYJIbCA IIPH HEYIPYroM
B3aUMOJICHCTBUHU.

4. CoxpaHeHHE HUMITyJIbCa IPU aOCOTIOTHO
YIIPYroM B3aUMO/ICHCTBUH.

5. HabmtogeHue peakTHBHOTO JIBUKEHHUSL.

6. CoxpaHeHHEe MEXaHHYECKOH SHEPTrUH NpH
CBOOOITHOM TaJICHHH.

7. CoxpaHeHHE MEXaHWYECKOH SHEpTHH IpH
JIBIDKCHHH TeJla MOJ| IGHCTBHEM TTPYKHHBL.
Dponmanvusie nadopamopHsle padbomol u

onvimul.

1. Ompenenenue pabOTHI CHJIBI TPEHUS IPH
paBHOMEPHOM  JABIKEHHM  Tela 110
TOPHU30HTAILHOM MOBEPXHOCTH.

2. Omnpenenenue pabOThI CUIIbI YIIPYTOCTH MIPH
nmoxpéMe  Tpy3a € HCIHOJIB30BaHUEM
HCIMOABUXXHOI'O U IIOABUKXHOI'O 6J10KOB.

3. M3ydenue 3akoHa COXpaHEHHUS SHEPTHH.

SHEPTUH pu

Habmonenue u 06cyxieHre C TIOMOIIBIO Melarora OMbITOB, IEMOHCTPUPYIOIINX MEpeiady UMITyIbca
IpHU B3aUMOJCHCTBUHU TeJ, 3aKOH COXPAHEHHUS MMITylbca IpU aOCOJIOTHO YIPYIOM M HEYINPYrom
B3aMMOJACHUCTBUH TEIL

HaOmronenue neMoHCTpaluy nenarora CUTyalii B OKpYyXKalolled )KU3HU C HCIIOJIb30BaHHEM 3aKOHa
COXPaHEHH UMITYJIbCA.

Pacno3naBaHue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IIOJ PYKOBOJACTBOM I€Jarora sBICHHS
PEaKTUBHOTO JBHXKEHUS B pupoie U TexHuke (MC — Guosorus).

[IpuMeHeHre COBMECTHO C MENAroroM 3aKOHA COXPAaHEHHs HUMITyJbCa U pacuéra pe3ysbTaToB
B3aUMOJIEHiCTBUA Ten (Ha MpuMepax HEYNpPYroro B3aUMOJEICTBUSA, YHPYroro LEHTPAIbHOIO
B3aNMO-/ICHCTBHS ABYX OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX HETO/-BIKHO).

Pemrenne TUMOBBIX pacuy€THBIX 3a7a4 B 2—3 JACHCTBUS C ONOPO Ha aJrOpHUTM, MPEIBAPHTEIBHO
pa3o0paHHBI COBMECTHO C IIEIar0TOM C MCIIOJIb30BaHUEM 3aKOHA COXPAHECHUS UMITYJIbCA.
Omnpenenenue ¢ OMopoi Ha AWAAKTHYECKUH MaTepran paboThl CHIIBI YIIPYTOCTH HPH MOIbEME Ipy3a
C UCIIOJIb30BAHUEM HCIIOABUXXHOT'O U ITOJABHXKHOI'O OJIOKOB.

W3mMepeHne COBMECTHO C NEAArOroM MOIIHOCTH.

W3mepenne ¢ moMouipio Tearora NoTeHIUAIBLHOM SHEPTHU YIIpyro 1e(OpMHPOBAHHON MPY>KHHEI.
H3MepeHne COBMECTHO € MEAATOTOM KHHETUYECKOH SHEPTHH Tella 10 JUIMHE TOPMO3HOTO ITyTH.
HaGmionenue 3a 5KCriepUMEHTAIBHBIM CPAaBHEHHEM HM3MEHEHUS MOTEHIUAIBHON M KHHETHYECKOM
SHEprui Tena npu IBUKEHUH 110 HAKIOHHOM IMJIOCKOCTH.

HaOmonenue 3a sKcneprMMEHTAIBHON TPOBEPKOM 3aKOHA COXPAHEHMsI MEXaHWYECKOW 3HEpTuH MpH
cBOOOIHOM ITaJEHNM.

IIpuMeHeHre Ha HaYalbHOM YPOBHE, C ONOPOM HAa MUAAKTUYECKUI MaTepHan 3aKOHa COXPaHEHHS
MEXaHUYECKOM dHEPruu i pacuéra OTEHIUAIBHON U KUHETUYECKOM SHEPrui Tena.

PeureHre THMOBBIX Pacu€THBIX 3amad B 1—2 jaeiicTBUSI C ONOpPOI HA AITOPUTM, MPEABAPUTEIHHO
Ppa3o0paHHbI COBMECTHO C I1€J[ar0roM C HCIOJIb30BaHNEM 3aKOHA COXPaHEHHS MEXaHNYECKOW YHEPTHH.

Pazgen 9. Mexannueckue KoJjedanusi 1 BoJHbI (15 9)
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Mexannueckne
Kosiedoanus (7 4)

KonebarensHoe NIBYDKEHHE. OCHOBHEBIE
XapaKTePUCTHKH KOJEeOaHH: TIEPUOJ], YacToTa,
aMIuuTyna. Mamemamuyueckuilt U NPY’HCUHHBIL

masmuuku.  Ilpegpawenue  suepeuu  npu
KonebamenbHOM OBUNCCHUU.

3aryxatommue KoyeOaHUS. BBIHYXICHHBIC

kosiebanus. Pe3onanc.

Jemoncmpayuu’

1. HaGmronenue KoJeOaHMi  Tem MO
ﬂeﬂCTBHeM CHUJIbI TAXKECCTU nu CHUJIbI
YIPYTOCTH.

2. HabmoneHue xoyie0aHuil Tpy3a HA HUTH U
Ha TPYXHUHE.

3. HabmoneHne BBIHYKACHHBIX KOJICOAHWHA U
pe3oHaHca.

®dponmansuvie nabopamopnvie paoomuvt u

onsimel.

1. OmpeneneHne  4acTOTBI HW  TEpHOIA
KoJIeOaHUH MaTEeMaTHYeCKOro MasiTHHKA.

2. OnpeneneHnne  4acTOThl M MEepHOAa
KoJIeOaHWH TPYKWHHOTO MasiTHHKA (WIn
UIEKTPOHHAs IEeMOHCTPALUs).

3. UccnenoBaHne  3aBUCHMOCTH — EpHOJIA
KOJIeOaHHH 1OJIBEIIEHHOTO K HUTH I'py3a OT
JUTMHBI HATH.

4. VccnenoBaHne  3aBHCUMOCTH  TIE€pUOJA
KoNeOaHNH NPYKHHHOTO MAasTHHKA OT

MAacCHI rpy3a (mmum AIEKTPOHHAS
JIEMOHCTpAITH).
5. IIpoBepka HE3aBUCHUMOCTHU repuoia

KoJIeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl rpysa.
6. ONBITHI, JEMOHCTPHPYIOIINE 3aBHCUMOCTh

nepruoaa KoJIeOaHui MIPY>KAHHOTO
MasiTHHKa OT MAacChl Tpy3a U KECTKOCTU
MIPY>KHUHBI.

7. Usmepenne YCKOpEHHUSI ¢cBOOOIHOIO
ajeHus (i JJIEKTPOHHAS
JIEMOHCTpAITHS).

HaOmtonenue xoneGaHuii mof AefCTBUEM CHII TSHKECTH M YIPYTOCTH U OOHApY)KEHHE NPH ITOMOIIU
TIe1arora rnoJOOHbIX KoJIeOaHUH B OKpPY)KAIOIIEM MHUpE.

AHan3 COBMECTHO C MeJIaroroM Koje0aHuii rpy3a Ha HUTH U Ha npyxxuHe. OnpelieNieHne o alropuTMy
YaCTOTHI KOJIEOaHMH MaTeMaTHIECKOTO 1 MPYKUHHOTO MasTHUKOB.

Habmonenue u 00bsicCHEHNE € TOMOIIBIO eJlarora sIBJICHHsT Pe30HaHca.

HccrnenoBanme ¢ omopoil Ha aNTOPUTM, MPEABAPUTENHFHO Pa300paHHBI COBMECTHO C MENArorom,
3aBHCHMOCTH NepHo/ia KOJIeOaH!i OABEIIEHHOTO K HUTH I'Py3a OT UTMHBI HUTH.

ITpoBepka ¢ onopoii Ha TEXHOJIOTUIECKYIO KapTy O] PyKOBOJCTBOM II€Aarora He3aBUCUMOCTH IIEpHOia
KoJIeOaHMH Tpy3a, TOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habnronenue u obcyxaeHne M0 PyKOBOJCTBOM TI€Iarora ONbITOB, JEMOHCTPUPYIOIINX 3aBUCHMOCTb
nepuoa KojaebaHnii NpyKMHHOTO MasiTHUKA OT MacChl IPy3a M JKECTKOCTH MPY>KHHBI.

IIpuMeHeHMEe ¢ TOMOLIBIO NTeAarora MaTEMaTUIECKOTO U MPY>KUHHOTO MAasTHUKOB B KaUECTBE MOJIETeH
JUTSL OIIMCaHMS KOJIeOaHUH B OKPYKArOIEM MHpE.

Pemenne TUMOBBIX pacuy€THHIX 3ama4 B 1—2 smeicTBUS C ONMOPOH HA aIrOpUTM, NPEIBAPUTEIIHLHO
pa3o0paHHBIIl COBMECTHO C HEJAroroM, CBA3aHHBIX C BBIYMCICHHEM WIIM OLEHKOM 4acTOThI (EPHOAA)
KoJeOaHur
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Mexannyeckue
BOJIHBI. 3BYK
84v)

MexaHuyeckue BOJIHBI. CaoiicTBa
MEXaHHYECKUX BOJIH. IIpooonvrbie u
nonepeynvle 80aHbL. [[MUHA BOIHbL U CKOPOCb €€
pacnpocmpanenus. Mexanuueckue 601HbI 8
meépodom meie, celicmuueckue oanvl (MC).

3Byk. Ipomrxocmv 38yKka U Gvlcoma MoOHA.
Ompadsicenue 38yka. Hgpazeyk u yiempassyx.

Jemoncmpayuu’

1. Pacmpoctpanenue
MTOTICPEYHBIX BOJIH.

2. HabmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YaCTOTHL

3. AKYCTHYECKHH pe30HaHC.

ITPOAOJIBbHBIX u

OOHapyXeHHE U aHAJIN3 C TIOMOIIBIO ITearora BOJHOBEIX SBJICHUH B OKPYKAFOIIEM MHUPE.
Habnronenne COBMECTHO C TENaroromM pacmpOCTpPaHEHHs MpPOJOJIBHBIX M TOMEpPEeYHBIX BOJH (Ha
MOJIeNH) B OOHApYKCHHE aHAJIOTUYHBIX BUIOB BOJIH B IPHPOJIE (3BYK, BOISIHBIC BOJIHEI).

Brruncnenue B 1—2 fneiicTBUS ¢ OMOPOI HA aNTOPUTM, MPEIBAPUTENLHO Pa300paHHBIN COBMECTHO C
IIeAaroroM JJTHBI BOJHBI H CKOPOCTH PacIIpOCTPaHECHUS 3BYKOBBIX BOITH.

HaOmonenne 3a 3KCHEpHUMEHTAIBHBIM OIPEJCJICHUEM TpaHHUIl YacTOTHl CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHH.

HabnroeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C UCTIOIB30BAHUEM MY3BIKAJTBHBIX
HHCTPYMEHTOB).

HabnroneHnune u 00bSICHEHHE C TOMOIIBIO TIEIarora sBICHIS aKyCTHIECKOTO pe30-HaHca.

UreHne COBMECTHO C IEaroroM OpUTHHAIBHOIO TEKCTa, MOCBSIIEHHOTO MCIOIb30BaHUIO 3BYKa (MM
VABTPa3BYKa) B TEXHHUKE (9XOJIOKAIHSA, YIBTPA3BYK B MEAUIIMHE U [IP. ); BBIIOJHEHHUE 3aIaHIH 10 TEKCTY
(cMBICTIOBOE UTEHHE)

Pa3pen 10. DneKTpoMarHuTHOE M0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUT
Hoe 1oJie

U 3JIEKTPOMATHU
THBIE BOJIHBI
@)

DIEeKTPOMAarHuTHOE rnoJe.
DNeKTpOMarHuTHbIE BOJIHBL. Ceoticmesa
9NEKMPOMASHUMHBIX BOJIH. Hlxana
nekmpomacHumHelx  6onH.  HMcnoavsosanue
INEKMPOMASHUMHBIX BOH OJisl COMOBOU CEA3U.

DneKTpoMarHuTHas pupoa CBETa.
CxkopocTb cBeTa. BosHOBBIE CBOICTBa CBETA.

Jemoncmpayuu’

1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOICTBA CBETA.
®dpoumansusie nabopamoprvie padbomot u
onsimel.
1. 3yyenne CBOMCTB 3IEKTPOMAarHUTHBIX
BOJIH C TIOMOII[bIO MOOMIIBHOTO Tene(oHa.

ITocTpoeHue MPOCTHIX PACCYKIEHUH HAa OCHOBE MOJTOTOBJICHHBIX BBIPaXEHHH, 000CHOBBIBAIOIIUX
B3aUMOCBSI3b ANEKTPUYECKOTO U MarHUTHOT'O MOJIEH.

HaGmonenue 3a sKkCrepruMeHTaIbHBIM U3YY€HHUEM CBOWCTB JIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
ITOMOTIFEO MOOMIIEHOTO Tene(oHa).

AHanu3 ¢ MOMOUIBIO NIEarora peHTTr€HOBCKUX CHUMKOB Y€JIOBEYECKOI0 OpraHu3Ma.

AHanu3 COBMECTHO € IIEAArOrOM TEKCTOB, OIMCBIBAIOLIUX IIPOSBIICHUS 3JIEKTPOMArHUTHOTO U3ITY4ECHHUS
B MIPHUPOJIC: KHUBBIC OPraHU3MBI, U3IYICHUS HEOCCHBIX TN (CMBICIIOBOC YTCHHE).

Pacnio3naBanue v aHanu3 pazIMYHBIX MPUMEHEHUN 3JIEKTPOMArHUTHBIX BOJIH B TEXHHMKE C OMOPOU Ha
TEXHOJIOTMYECKYIO KapTy NOJI pyKOBOJCTBOM II€Jarora.

PerieHne TUIMOBBIX pacuyéTHRIX 3a1ad B 1—2 MSHCTBUSA C OMOPOH Ha ajIrOPUTM, MPEIBAPUTEIIHHO
pa3o0paHHBI COBMECTHO C MEJArOrOM C UCIOIB30BaHUEM (OPMYIT UL CKOPOCTH 3JIEKTPOMATHATHBIX
BOJIH, JUIMHBI BOJIHBI U YaCTOTHI CBETA.

Paznen 11. Ceerosble siBiaenus (15 1)
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3akoHbl
pacnpocTpaHeHu
s ceera (6 1)

JlyaeBast mMonens cBera. VICTOUHHMKH CBerTa.
IIpamonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Cornya u Jlynor. OTpakeHHE CBETA.
ITnockoe 3eprano. 3axon ompasiceHusi céemd.
[Ipenomnenue cBeta. 3aKOH MPEIOMIICHUS
cseta. [lonnoe 6nympennee ompasicenue ceemd.
Hcnonvsosanue nonnozo eHympennezo
OMPAdICEHUss 8 ONMUYECKUX CEEMOBOOAX.

Jemoncmpayuu’

1. IpsimonmHeitHOE pacpoCcTpaHeHNE CBETA.

2. OTpakeHue cBeTa.

3. [Monyuenne u300paKeHUH B IIOCKOM,

BOTHYTOM M BBIITYKJIOM 3€pKaax.

4. IlpenomiieHue CBETA.

5. OnTuuecKkuii CBETOBOLIL.

Dponmanvuvie nadbopamopuvle padomvl u
onvlmul.

1. HCCHGZ[OB&HI/IG 3aBUCHUMOCTH yria
OTpaXCHUs1 CBCTOBOIO Jiyda OT Yyrja
nagcHus.

2. V3yyenne XapakTEpUCTHK H300pakeHMs
IIpeAMeTa B IIIIOCKOM 3EpKalle.

3. UccnenoBanne 3aBUCHMOCTH yria
IPEJIOMIIEHUs] CBETOBOTO Jyda OT yIJa
TIaJICHNS Ha TPAHHLE «BO3TYX—CTEKIION.

Habnromenne OMBITOB, AEMOHCTPHUPYIOMIMX SBICHHE MPSIMOJMHCHHOTO pPAaCIpOCTPaHEHUS CBETa
(BO3HI/IKHOBCHI/IC TCHU U HOJ'IyTeHI/I), n ux I/IHTepHpeTaLlI/IH C UCITIOJIB30BAHUCM ITIOHATHUS CBETOBOT'O nyqa.
OOBsicHEHHE U MOJCTHPOBAHNE TIOCIIE PACCYXICHHUS C MEeNaroroM I0 CXeMe COJHEYHOTO W JYHHOTO
3aTMEHUH.

HccnenoBanue ¢ omopoit Ha TEXHOJOTHYECKYIO KapTy MO pyKOBOJICTBOM TI€Iarora 3aBUCUMOCTH yIia
OTpa’KEHHsI CBETOBOTO JTy4a OT yIJia MaICHIs.

N3ydenne ¢ MOMOIIBIO TeIarora CBOMCTB N300pakeHUs B TUIOCKOM 3epKale.

Habnronenue u 00bsICHEHHE COBMECTHO € TIEJATOTOM OTIBITOB T10 ITOJTYYCHUIO N300paKEeHHA B BOTHYTOM
Y BBIIYKJIOM 3epkainax. HaOnroneHre u 00bsICHEHHE TIOCIIE PAaCCYKACHUS C Me]aroroM 110 CXeME OIIBITOB
10 TIPEJIOMJICHHUIO CBETAa HA TPAHHUIIE PA3IMYHBIX CPEl, B TOM YHCIE OMBITOB C MOJIHBIM BHYTPEHHUM
OTpaXKCHHUEM.

HccrnenoBanme moj pPyKOBOACTBOM II€arora 3aBUCUMOCTH YTJia TPEIOMIICHHS OT yIiia TaieHUs
CBETOBOTO JIy4a Ha TPAHHUIIEC «BO3LYX—CTEKIIOY.

Pacrio3HaBaHne ¢ MMOMOINIBIO TIenarora sIBICHUH OTPaKEHUS W TPEJIOMIICHHUS CBETa B IMOBCEAHEBHOM
KU3HU. AHAITU3 ¥ OOBSICHEHNE COBMECTHO C IIEJATOTOM SIBIICHUS OITHYCCKOTO MUPaXKa.

PemieHue TUMOBBIX pacyéTHBIX 33gad B 1—2 NEWCTBUSA C OMOPON HA aNrOpUTM, MPEIBAPUTEIHEHO
pa3o0paHHBI COBMECTHO C IIEJArOTOM C UCIIOJIH30BAHNEM 3aKOHOB OTPAYKEHHSI U TIPEIOMIICHHS CBETA.

JInH3bI
H ONTHYECKHE
npudopsi (6 1)

Jlunza. Xon nyuedt B nmH3e. Onmuueckas

cucmema  Qomoannapama, MUKpOCKOna —u
meneckona (MC). Ihnaz xax onmuueckas
cucmema. bauzopyxocms u danvHo3opkocms.
,Zlemoucmpauuuz

1. Xopn sydeit B cobuparoniei JrH3e.

2. Xop jty4eil B paccenBarolei JUH3e.

3. Ionyyenue n300paXkeHUI ¢ MOMOIIBIO
JIMH3.

4. TpuHIUT JercTBUS
MHUKpPOCKOTIA M TEJIECKOTIA.

5. Mopens riasa.

Dponmanvuvie 1adbopamopuvie pabomvl u

¢oroanmapara,

[osryyeHue Mo KOHTPOJIEM Tearora H300paKeHU ¢ MOMOIIBI0 COOUPAIOIIEH U pacCenBarOIICH JIUH3.
Omnpenenenue ¢ onopoit Ha arOPUTM pa3pabOTaHHOTO COBMECTHO C IEAAroroM (OKyCHOTO PACCTOSTHUS
1 ONTUYECKOW CHIIBI COOMPAIOIIEH JIMH3EL.

AHanmu3 COBMECTHO C [1€aroroM yCTPOMCTBA U IPUHITHIA IeHICTBUA HEKOTOPBIX ONTHYECKUX MPUOOPOB:
(oroanmapara, Mukpockorna, Teneckorna (MC — OHOJOTHSI, aCTPOHOMHS).

AHanu3 ¢ onopoit Ha TEXHOJOTUYECKYIO KapTy M0/ PYKOBOJICTBOM I1€/Iarora siBJeHUi OJIM30pYKOCTH U
JATFHO30PKOCTH, IPUHIUITA AeHCTBHS 09K0B (MC — Onoorus).
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onslmol.
1. [Tony4yenre W300paKeHUH C TMOMOIIBIO
cobuparonieil JINH3bI.
2. Onpenencaue (OKYCHOTO PACCTOSHHUS U
OTITHYECKON CHIIBI cOOMpAIOIIeH INH3BI (HITH
AJIEKTPOHHAS ICMOHCTPAIIHS).

Pa3znoskenne
0eJioro ceera
B criektp (3 4)

Pasnoocenue benoco ceema 8 cnekmp.
Onvimer Hotomona. Cnoowcenue cnekmpanibHvlx
yeemos. [lucnepcus ceema.

,Zlemoucmpauuuz

1. Pa3noxxenue 0eloro cBeTa B CIEKTP.

2. I[Tomy4yeHnune 6en0TO CBETA MPH CIOKESHUH

CBETa pa3HbIX IIBETOB.
@ponmanvusle nadopamopHvie pabomut u
onvimaol.
1. OmeITEl MO pa3noKeHUIo 0eroro ceera B
CHEKTp.

2. OUBITHL TI0 BOCIPHATHIO I[BETA MPEIMETOB
Opyd WX HaOJIOJCHWU Yepe3 IIBETOBBIC
(UIBTPEL

HalGnroneHue COBMECTHO € ITEIaroroM I10 pasyIoxKEHHIO OEI0To CBETa B CIIEKTP.

Hab6nronenue n o0bscHeHHE Ha 6a30BOM YPOBHE I0J] PyKOBOACTBOM II€arora OIBITOB MO TOJYYCHHUIO
0eJ10ro cBeTa IPHU CIOXKEHUH CBETA Pa3HbIX I[BETOB.

[poBexeHne U 0OBSICHEHUE TI0J PYKOBOACTBOM IIEIAarora OIBITOB 110 BOCIIPUSATHIO [IBETA MPEIMETOB
IIpY UX HAOMIOZIEHUH Yepe3 I[BETOBbIE (QMILTPHI (L[BETHBIE OUKH).

Pasnen 12. Keanrosele siBiaenus (17 1)

Hcenyckanue

U MOrJoleHue
cBeTa aTOMOM
(44)

Onvimul Pezepgpopoa ¥ TI1aHETapHAS MOJICIb
atoma. Mognens atoma bopa. HUcnyckanue u
noenowenue  céema  amomom.  Keanmor.
Jluneiiuamole cnexmpeoi.

OOcyxJeHue ¢ TOMOIIBIO TeJIarora 1ejiu onbIToB Pesepdop/aa o uccineaoBaHnio aTOMOB, BBIJIBHKECHHE
TUIOTE3 O BO3MOXKHBIX PE3YNbTaTaX ONBITOB B 3aBUCUMOCTH OT IPEAINOJIAraéMOro CTPOECHUS aTOMOB,
(opMynHpOoBaHKe BHIBOJOB U3 PE3YJIbTATOB OIBITOB.

OOcyxJaeHne ¢ Omopoi Ha TEXHOJIOTHMYECKYIO KapTy MOJ PYKOBOJICTBOM II€Jarora MpOTHBOPECUHMH
TUTaHETAPHON MOJICNI aTOMa M OCHOBAaHWH JUIsl THIIOTE3bl bopa 0 cTanoHapHbIX OpOUTax 3JIEKTPOHOB.
Habnronenne cOBMECTHO € MEJaroroM CIUIONIHBIX M JIMHEWYAThIX CIIEKTPOB HM3IYUCHHS Pa3IMIHBIX
BemecTB. OOBACHEHUE C OTIOPOH Ha TMIAKTUIECKII MaTeprall IMHEHYaThIX CIEKTPOB H3ITydCHHUSI.

Crtpoenue
aTOMHOIO s1Ipa
(6 1)

PagnoaxtuBHOCTB. Anbgha-, bema- u eamma-
usnyuenus.  CTpoeHHE  aTOMHOTO  spa.
Hyxnounas mooens amomnozo adpa. HMzomonul.
Paouoaxmuenvie npespaujerus. Iepuoo
noaypacnada amomHuix soep.

Hemoncmpayuu

1. CreKTphl U3Ty4EHUS U MOTJIONICHHS.

OOCyxIeHHEe COBMECTHO C MEAr0roM BO3MOXKHBIX THIIOTE3 O MOJIENISIX CTPOSHHUS Spa.

Omnpenenenue Mo cXeMe ¢ MCHOJIb30BaHNEM METOAWYECKOT0 MaTepHuaia 110/l PyKOBOJCTBOM Ie/arora
COCTaBa siiep MO 3aJaHHBIM MAacCOBBIM M 3aps/IOBBIM YHCIIaM U 110 TMOJOXEHHIO B MEPUOINYECKON
cucteme 3aeMeHToB (MC — Xumus).

AHanu3 ¢ ormopoi Ha TEXHOJIOTHYECKYIO KapTy MO/ PYKOBOJCTBOM Ie/Iarora M3MEHEHHs COCTaBa spa
H ero MoJIoKeHHs B MepHOIHYeckoil cucteme npu [ -paguoaktuBHocTH (MC — xumus).
HccrieioBanKe ¢ NOMOLIBIO MeAarora TPeKos [ -YaCTHIL 110 TOTOBEIM (oTorpadusm.
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2. CrekTpbl pa3IHyuHbIX T'a30B.

3. Cmektp Bogopoa.

4. HaGmonenue TpekoB B kamepe Bubcona.

Dponmanvhsle 1adopamopHsle padomul u
onvimbl.

1. Habnooenue cniowmslx u JIUHEYAMBbIX

CNeKmpOo8 U3NyYeHUs.
2. UccrnenoBanue TPEKOB: H3MEPEHUE SHEPTHU

HabGnronenue 3a neMoHcTpanuei paboThl H3MEPEHHs paJHallMOHHOr0 ()OHA C MOMOILBIO TO3UMETpA,
OLIEHKA €r0 HHTEHCUBHOCTHU.

AHanM3 COBMECTHO C TEIaroroM OMOJOTMYECKHX HM3MEHEHUH, NMPOUCXOMSANINX IMOJ JeHCTBHEM
paanoakTuBHEIX m3nydeHnit (MC — Ononorus).

HaOmonenue nemMoHcTpanMu 00 HCIOJIB30BaHHE PAJMOAKTUBHBIX M3NydeHHHd B MmenuunHe (MC —
Oouomorus).

YacTUIBl [0 TOPMO3HOMY Iyt (1O
dororpadusim) (wmn SIEKTPOHHAS
JIEMOHCTpAITHS).
SinepHbie SlmepHbie peaknuu. 3aKOHBI COXpaHEHUS | PelleHue THITOBBIX PacuETHBIX 3amad B 1—2 AEWCTBUS ¢ ONOPOH Ha &ITOPHUTM, MPEIBAPUTEIHLHO

peakuuu (7 4)

3apsiIOBOTO M MacCOBOTO YHUCEN. DHepeus ces3u
amomubix  si0ep. Ces13b  MACCbl U IHEPSULL.
Peakyuu cunmesa u denenus sdep. Mcmounuxu
onepeuu Coanya u 3630 (MC).

SAnepnas SHEpreTuKa. Heticmsusa
PAOUOGKMUBHBIX — USAYYEHUU  HA  JICUBbLe
opeanusmul (MC).

Hemoncmpayuu
1. PaboTa cuéTUHKA HOHU3UPYIOIINX

U3ITydeHUH.

2. Perucrpauusi UW3JNy4eHHS  NPHPOIHBIX

MHUHEPAJIOB U MPOIYKTOB.
@ponmanvuvie 1a60pamopHyle paoomol u
onvimol.
1. smepenue panuoakTHBHOTO (oHa (Win
9NIEKTPOHHAS AEMOHCTPALHS).

Ppa3o0paHHbIi COBMECTHO C MEIAar0roM C MCIO0JIb30BaHHEM 3aKOHOB COXPAaHEHHsI MAaCCOBBIX M 3apsI0BBIX
YHcesl Ha ONpeJeeHHEe Pe3yNbTaTOB SASPHBIX PEaKIMil; aHaJIu3 BO3MOXKHOCTH WIIM HEBO3MOXKHOCTH
SIIEPHOM PEaKIiH.

OreHKa ¢ TOMOIIBIO TTeJJarora SHEPTHA CBSI3H SIIEp € MCIIONBF30BaHUEM (OPMYIIBI DHHIITEHHA.
OOcyxJileHne COBMECTHO C IIEIaroroM IE€pCHEeKTUB HCIIOJIb30BAHUS YIPABISIEMOTO TEPMOSIEPHOTO
CHHTE3a.

OO6cyxIieHre COBMECTHO C MeIaroroM IPenMyIIECTB U KOJIOTHYECKUX ITPO0IIeM, CBSI3aHHBIX C SIACPHON
sHepreTukoit (MC — skonorus).

MoBTOpUTEIHLHO-0006 AN IIHIT MOAYIB (9 U)

CucremaTusanus
1 000011EHNE
MIPEIMETHOTO
COJIepIKaHUsI

U OIIBITA
JIEATELHOCTH,
proOpe-TEHHOTO

00001IeHIEe  COACPIKAHUS — KaKIOro W3
OCHOBHBIX paszenon Kypca bu3uku:
MEXaHUUYCCKHE, TEIUIOBBIC, 3JICKTPOMArHHUTHBIC,
KBaHTOBBIC SIBJICHUSL.

Hay4HbI# MeTO TO3HAHUS U €r0 Pean3alus B
(U3HUECKUX HCCIEIOBAHUSX.

CBsi3p (DM3UKH U COBPEMEHHBIX TEXHOJIOTHU B

BeinosiHeHHE ¢ MTOMONIBIO TTefarora yueOHbIX 3a/laHui, TPEOYIOIINX IEMOHCTPALUH KOMITETEHTHOCTEH,
XapaKTEPU3YIOIUX €CTECTBEHHOHAYYHYI0 TPaMOTHOCTb: TNPHUMEHEHMs IONyYEHHBIX 3HAHUM Ui
HAy4YHOTO OOBSCHEHUs] (PU3NYECKHMX SBJICHUI B OKpYyXalolled NPHPOJE W IOBCEIHEBHOW JKW3HH, a
TaKKe BBIABJICHHUS (DU3MUCCKUX OCHOB psila COBPEMEHHBIX TEXHOJOTHH; MPUMEHEHHS OCBOEHHBIX
9KCTIEPUMEHTANIBHBIX YMEHUH Ul ucciaeqoBaHus (U3NUECKUX SBICHUM, B TOM YMCIE JUIl MPOBEPKU
TUIIOTE3 U BBISABIECHHUS 3aKOHOMEPHOCTEN.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 pmeiicTBUS ¢ OMOpPOH Ha AITOPUTM, IPEIBAPUTEIHHO
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NIPU U3yYCHUH obnacTy nepenavyn MHGOPMALUH, SJHEPTeTUKE, pa3oOpaHHBIl COBMECTHO C IIEAAroroM, B TOM YHCIIE NMPEATIONATAIONINX HCIOJIB30BaHUue (HH3MIECKOI
BCEro Kypca TpaHCIIOPTE MO/JICJIM ¥ OCHOBAaHHBIX Ha COJIEP)KaHUH Pa3IMYHBIX Pa3esioB Kypca Gpusnku.
lIN7k37091

[Ipu pa3paboTke paboueil mporpaMMmbl B TEMATHYECKOM IUIAHUPOBAHWM JOJKHBI OBITh YYTCHBI BO3MOKHOCTH
MCIIOJIb30BaHUs 3JIEKTPOHHBIX (IIU(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBJISIOIIMXCS y4€OHO-METOIUYECKUMU MaTepualaMU
(MynbTUMEIUITHBIE TPOTPaMMBI, SJICKTPOHHBIC YICOHUKH U 3a/Ia4YHUKH, SJIEKTPOHHbIE OMOIMOTEKH, BUPTyaJIbHbIE J1a00paTOpuH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIUU ITUGPOBBIX 00pa30BATEIbHBIX PECYPCOB), peATH3YIONIUX quaaKkTudeckue BozMoxHoct VKT,
COJIEp>)KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHUU.
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