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C 3AJIEP)KKOM ICUXUYECKOI'O PA3BUTHSA



IHOACHUTEJIbHA A 3AITNCKA

PaGouas nporpamma o Gpusuke A 00y4arommxcs ¢ 3a1€p>KKOM MCUXUYECKOT0
passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs MOJATOTOBIECHA
Ha ocHOoBe DenepalibHOIO TOCYJAPCTBEHHOr0 00pa30oBaTeIbHOIO CTaHAapTa
ocHOBHOTO o6miero oopazoBanus (IIpuka3 Munnpocsemenus Poccun ot 31.05.2021
r. Ne 287, 3apeructpupoBan MuHucTtepcTBOM tocTUlMM Poccuiickoit @enepanuu
05.07.2021 r., per. HoMmep 64101) (manee — OI'OC 0OOO), IIpumepHoi
aanTHPOBAHHON OCHOBHOW 00pa30BaTENIbHONW MPOTrpaMMbl OCHOBHOT'O OOIIIETO
o0pa3oBaHusg OOYYAIOIIMXCA C 33JEPKKOM TNMCUXMUECKOro pa3BUTUA (0J0OpEHHOI
pemeaneM ®YMO 1o obmemy odpazoBanuto (mpoTokoi oT 18 mapta 2022 1. Ne 1/22))
(manee — ITAOOIT OOO 3I1P), ITpumepHo# padodeii mporpaMMbl OCHOBHOTO 0O0IIIETO
oOpazoBanus 1Mo mnpeamery «®Pusukay, KoHuenmuu npenogaBaHus y4yeOHOTO
npenmera «Pusuka» B oOpa3zoBaTelbHBIX opranmzanusx Poccuiickoit denepanum,
peaiM3yIoIIMX OCHOBHBIE  001e00pa3oBaTelibHble  Mporpammbl, [IpumepHoii
MporpaMMbl BOCIIUTAHUS, C YYE€TOM PAaCIpEAEIeHHBIX IO KjaccaM MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS ANaNTUPOBAHHOW OCHOBHOM 00pa3oBaTebHON
MporpaMMbl  OCHOBHOTO OOIIEro 0O0pa3oBaHUsl OOYy4YalOIIUMXCS C  3aJCepP>KKOM
MICUXUYECKOTO PA3BUTHSI.

Oo0mas xapakrepucTuka yueO0Horo npeamera «@u3zunka

VYuebupiii mpeaMer «®Puzuka»  SABIAETCS  CHCTEMOOOPA3YIOIIUM IS
€CTECTBEHHOHAYYHBIX IPEAMETOB, IOCKOIbKY (HU3UYECKUE 3aKOHBI MHUPO3JIaHHS
SBJISFOTCSL OCHOBOW COZICp)KaHWS KypCOB XUMHUHU, Ouonorum, reorpadud u
acTpoHoMuu. DuU3MKa BOOpPYKAET OOYYAIONIMXCS HAYYHBIM METOJIOM ITO3HAHWSI,
MO3BOJISTIONUM TTOJIY9aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[Ipenmer MakcHUMalIbHO HaMpaBIieH Ha (POpMUPOBAHUE UHTEPECA K TPUPOTHOMY
U COIMAJbHOMY MHpPY, COBEPIICHCTBOBAHHWE IT03HABATCIILHONW JCATCIIBHOCTH
obyuaroruxcs ¢ 3[1P 3a cueT oBimajeHUsT MBICITUTEIHHBIMEA OTICPAIMSIMU CPABHCHHS,
0000IIIeH S, pa3BUTHE CITIOCOOHOCTH apTryMEHTHUPOBATh CBOE MHEHHE, (HOPMUPOBAHHE
BO3MOXHOCTEH COBMECTHOM JCSATEIHHOCTH.

N3yuenue ¢usuku crnocoOCTByeT pa3BuTuio y oOyuatomuxcs ¢ 3[IP
MIPOCTPAHCTBEHHOTO BOOOpaKeHHS, (PYHKIIMOHAILHOH TPaMOTHOCTH, yMCHHSI
BOCIIPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh WH(OpPMAIUIO, TPEICTABICHHYIO B
paznu4HbIX (opMax. 3HAYMMOCTD MpeaMeTa JJIs Pa3BUTHUS KUZHEHHOW KOMIIETSHIINH
00y4YarolMXCs 3aKJII0YAETCS B YCBOCHUU OCHOBBI (PU3MUECKUX 3HAHUM, HEOOXOIUMBIX
JUTSI TIOBCEJTHEBHOW J>KM3HH, HABBIKOB 3JI0POBOrO M 0E€30MacHOTO ISl 4YejIoBEKa W
OKpY’KaroIen ero cpeapl o0pasa Ku3HU; (HOPMUPOBAHUN YKOJIOTHIECKOMN KYIbTYPHI.

[Iporpamma oTpaxkaeT cojaep:kanue o0ydeHus npeamery «Dusnka» ¢ y4yeTom
0co0BIX 00pa3zoBaTenbHbIX MOTpedbHOCTeN oOyyatonuxcs ¢ 3[1P. OBnageHne 1aHHBIM
y4eOHBIM MPEAMETOM TIPEICTABIISICT ONMPEACICHHYIO TPYIHOCTD JJISI 00YJarOIIuXCsl C
3ITP. 310 cBsA3aHO ¢ 0COOCHHOCTSIMH MBICTUTEILHOMN IS TEIIbHOCTH, IIEPHOINISCKIMU
KOJICOAHMSIMU BHUMAHHUS, MajJbIM 00bEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIIETO
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3amaca 3HaHUM, MOHWKEHHBIM IIO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM
pPEUEBOTO Pa3BUTHSL.

Jlnst mpeosioneHuss TPYAHOCTEH B M3y4EHHHM y4eOHOoro mpenmera «Dusnkay
HeoOXxoAauMa ajanrauus o0bemMa W XapakTepa YydyeOHOro Marepuaia K
MO3HABATEIBLHBIM BO3MOKHOCTSIM JAHHOM KAaTEropuym OOyYaroluxcs, Yy4eT HuX
O0COOCHHOCTEM pa3BUTHUS: HCIOJIb30BAaHUE AQJITOPUTMOB, BHYTPUIPEIMETHBIX HU
MEXIPEAMETHBIX CBA3€H, IOCTETIEHHOE YCIOKHEHNE U3Yy4aeMOro MaTepuaa.

JlanHass nporpaMma KOHKPETHU3HPYET COJEpKaHHE MPEIMETHBIX TEM B
COOTBETCTBUM C TpPEOOBaHUSIMH OOpA30BaTEIbHOIO CTaHIAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATENbHOCTh M3YUYEHUSl DPA3JeNoB (DU3UKH C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM Yy4e€OHOrO IMpollecca, BO3PACTHBIX H
MICUXOJIOTMYECKUX 0coOeHHOoCcTel oOy4daromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOT'O 00IIIETr0
o0pa3oBaHus, ONpEAEIsIeT MHHMMAJIbHBIA HAOOp ONBITOB, JEMOHCTpalUi,
OPOBOJMMBIX YYWUTEIEM B  Kjacce, JabOpaTOpHbIX paboOT, BBINOIHIEMbIX

00yYaroIUMHUCH.
Meroauyeckoi OCHOBOM H3y4yeHHs Kypca «DPu3nka» Ha YpOBHE OCHOBHOIO
o011ero 00pa3oBaHMs SBIIETCS CUCTEMHO-1€ATEIbHOCTHBIN OJIXON,

00€CTeunBaIOIINI  JTOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX pEe3yJabTaTOB MOCPEICTBOM OpraHHU3aluu AKTUBHOMN
MO3HABATEILHOM JIEATEIbHOCTH 00YUYaIOIINXCsl, YTO OUYE€Hb BaYKHO IMPU O0YUEHUUIETEH
¢ 3I1IP, nJist KOTOPBIX XapaKTEPHO CHU)KEHUE NTO3HABATEIbHON aKTUBHOCTH.

Heﬂl/l U 3a1a'I1 U3YyUYCHUSA y‘l@ﬁHOI‘O nmpeamera «Pu3zukar»

Obwue yenu wusydeHus: ydeOHoro mnpeamera «®Du3uKa» NpPENCTaBICHbl B
[TpumepHoii paboueil mporpaMMe OCHOBHOT'O 00111ero 00pa3oBaHMUsL.

OCHOBHOI 1EBI0 O0YYEHHMsI AETEH ¢ 3aJEpKKOM MCHUXUYECKOro0 pa3BUTHSA Ha
JAaHHOM IIpeIMeTe SBJSETCS: IOBBIIIEHHE COLMAIbHOM ajnanTanuu jAered depes
npUMeHeHre GU3NIECKUX 3HAHUHA Ha TIPAKTHKE.

Jns obyuaromuxest ¢ 3P, Tak ke, Kak W 1711 HOPMATUBHO Pa3BHBAIOLUXCS
CBEPCTHUKOB,  OCBauBAIOLUIMX  OCHOBHYIO  OOpa30BaTelIbHYI0  IpOrpammy,
JOMUHUPYIOIIEe 3HAaUCHNE IPUOOPETAIOT TaKue yeiu, KaK:

" OCBOCHHUE 3HAHMI O METO/1aX HayYHOTr'0 TIO3HAHUS NPUPO/IbI U GOPMUPOBAHUE HA
3TOM OCHOBE MPE/ICTABIICHUI 0 PU3NYECKON KapTUHE MUPAa;

" OBJAJICHUE YMEHHUSIMH MPOBOAUTH HAOIIOJEHUS MPHUPOAHBIX SIBICHUH,
ONHUCHIBaTh M 0000IIAaTh pe3ynbTaThl HAOIIOJAEHWH, HCIOJB30BaTh IPOCTHIE
U3MEPUTEIbHBIC TIPUOOPHI IS U3yUeHUS] (PU3UUECKUX SIBICHUN; TIPEICTaBISThH
pe3ynbTaThl HAOMIOACHUN WM U3MEPEHHM C MOMOIIBI0 TabmuIl, TpaduKoB H
BBISIBIISITH HAa OTOH OCHOBE OMITUPHUYECKHE 3aBUCHUMOCTH; TMPUMEHSITH
NOJy4YEHHbIC 3HAHUS JIJIs1 OOBSACHEHUS pa3HOOOPAa3HBIX MPUPOAHBIX SBICHUI U
IPOLECCOB, NPUHLUIIOB JEHCTBUS BAaXKHEUIIUX TEXHUYECKUX YCTPOMCTB, IS
penieHns PU3NYECKUX 3a/1ay;

" pa3BUTHE II03HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH, CaMOCTOSATENHHOCTH B MPHOOPETEHUHN HOBBIX 3HAHWMA, MPH
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pemieHMH  (PU3MYECKUX 33Ja4 U BBIIOJHEHUM  DKCIEPUMEHTAIbHBIX
UCCJIEIOBAHUMN C UCTIOJIb30BaHMEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

" BOCIHUTAHHE YOEXKIEHHOCTU B BO3MOXXHOCTM IO3HAHHS 3aKOHOB MPUPOJBI, B
HEO0OXOJIMMOCTH Pa3yMHOT'0 UCTOJIb30BAHMS TIOCTUKEHUI HAYKU U TEXHOJIOTHl
JUTSL JAJIbHEUIIEro pa3BUTHUS YEIOBEUYECKOro OOIECTBA, YBAKEHUS K TBOpPLAM
HAyKW ¥ TEXHHUKU; OTHOIIEHUS K (PU3MKE KaK K DJIIEMEHTY OOIIeUeIOBEYECKOM
KYJIbTYPBI;

" KCNOJIb30BAHKME MOJYYECHHBIX 3HAHUM M YMEHUU JJIs pEelIeHUs] MPAKTHYECKUX
3a/lad TIOBCEJHEBHOM JKM3HM, oOecriedeHuss Oe30MacHOCTH CBOEH KHU3HH,
pPalMOHAILHOTO TPUPOAOIIONB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpebl.
JlocTmxkeHue 3THX 1iesiel 00ecrieunBaeTcs pellieHueM CIEAYIOIUX 3a0ay.:

* 3gakoMcTBO oOyyvaromuxcst ¢ 3[1P ¢ Meromamu wuccienoBaHuss OOBEKTOB U
SIBJICHUW TTPUPOJIBI;

" MpuoOpeTeHrEe 3HAHWNM O MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX H
KBaHTOBBIX SIBJICHUSAX, (PU3NYECKUX BEIMYMHAX, XapaKTEPU3YIOIIMX ATHU
SIBJICHUSL;

" (opMUpOBaHUE YMEHHI HAOIIOAATh MPUPOJIHBIE SIBJICHUS U BBITIOIHSITH OIBITHI,
nabopaTtopHbie  pabOThl M OKCIEPUMEHTAJIbHBIE  HUCCIEAOBAaHUS  C
UCIIOJIb30BAaHUEM H3MEPUTENBHBIX MPUOOPOB, IIUPOKO MPUMEHAEMBIX B
MIPAKTUYECKOM KU3HU,

" OBJIAJICHUE TAKMMH TMOHSATHUSIMHU, KaK MPUPOJHOE SBICHUE, SMIUPUUYECKHU
YCTaHOBJICHHBIN (haKT, mpobiieMa, TUIoTe3a, TEOPETUUECKUIN BBIBO, pe3yIbTaT
JKCIEPUMEHTAIIBHON ITPOBEPKHY;

" [OHMMaHHE OTJIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HUH(OpMAaIH,
HEHHOCTH HayKH JUIsl YIOBJIETBOPEHHUS OBITOBBIX, HPOU3BOACTBEHHBIX U
KYJIbTYPHBIX TOTPEOHOCTEM YelloBeKa.

Oco0ennocTu 0TOOPa M aganTALMH Y4eOHOT0 MaTepuaJa no gpusuke

OcHoBoit 00yuenus ooyqarommxcs ¢ 3[1P Ha mpenMeTrax ecTeCTBEHHOHAYYHOTO
LUKJIa SIBJSETCS Pa3BUTHUE Yy HUX OCHOBHBIX MBICIUTENIBHBIX OIepanuil (aHamus,
CUHTE3, CpaBHEHHUE, 0000I1IEHNE) HA OCHOBE BBHIMIOJHEHUS Pa3BUBAIOIINX YIIPAXKHEHUH,
dbopMupoBaHHE TPUEMOB YMCTBEHHOW paOOTHI: aHaNW3 HUCXOAHBIX JIAHHBIX,
IJIAHUPOBAaHKE MaTepHala, OCYIIECTBICHUE IOATATHOTO U UTOI'OBOTO CAMOKOHTPOJIS,
a TaK)Ke OCYILIECTBIISIETCS JIMKBUAALNS MPOOEIOB B 3HAHUSX, 3aKPETJICHNE U3YYEHHOTO
MaTepuaia, OTpaboTKa aJlfOPUTMOB, MOBTOPEHHE MpoMieHHOro. bosbiioe 3HaueHue
OpUIaeTCs YMEHHIO paccka3aTh O BBIIOJHEHHOW paboTe ¢ MpaBUIBHBIM
yIOTpeOJIeHHEM COOTBETCTBYIOUICH TEPMUHOJIOTUU U COONIOJCHHUEM JIOTHYECKHX
cBsi3ell B m3naraeMoMm marepuane. s oOywaromuxcs 3IIP Ha ypoBHE OCHOBHOI'O
o0miero oOpa3oBaHUs MO-MPEKHEMY SIBISIOTCS XapaKTEPHBIMU: HEJOCTAaTOYHBIN
YPOBEHb DPa3BUTHUS OTAEIBHBIX NCHUXUYECKHUX IPOIECCOB (BOCHPUSATHS, BHUMAHUS,
NaMSITH, MBIIJICHHSI), CHIDKEHHBIM YPOBEHb MHTEIICKTYAIbHOTO PAa3BUTHS, HU3KHUM
YpOBEHb BBITIOJHEHUS y4eOHBIX 3aJaHUi, HU3Kasg YCIHEIHOCTh o0ydenus. [loatomy
py U3ydeHUH (QU3UKU TpeOyeTcs IeJICHANPaBIeHHOE WHTEIUIEKTYalbHOE Pa3BUTHE
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oOyuaromuxcst ¢ 3IIP, oTBewaromiee X OCOOEHHOCTSM M BO3MOXHOCTSIM. YUeT
ocobeHHocteir oOydaromuxcs ¢ 3P TpebGyer, 4roObl mpuM HIy4EeHHH HOBOTO
MaTepualia 00s3aTeIbHO IPOUCXOIUII0O MHOTOKPATHOE €0 MOBTOPEHHE; PACIIUPEHHOE
pacCMOTpPEHHE TEM U BOMNPOCOB, PACKPHIBAIOIIUX CBs3b (U3UKU C IKHU3HBIO;
aKTyaJIn3anus NEPBUYHOrO KU3HEHHOTO OIbITa 00yYaIOIUXCSl.

VYcBoeHne mporpaMMHOro Mmarepuana 10 (U3MKE BBI3BIBACT OOJbIINE
3arpynHenust y oOyuwatomuxcsi ¢ 3P, mostomy Teopus uzyudaercs Oe3 BBIBOJIOB
CIOXHBIX (opMyJ. 3amayuu, TpeOYIONIME NMPUMEHEHHS CIOKHBIX MaTEMaTHUYECKUX
BBIYHCIICHUN U (POPMYII, B OCOOEHHOCTH TaKUX TEM, Kak «MeXaHn4eCKOe JTBUKEHUEY,
«ApxumenoBa cuia», «MexaHudeckas SHEPrus», «INEKTPUUECKUE SIBJICHUS,
«DNEKTPOMArHUTHBIE SIBIICHUS», PEIIAIOTCS B KJIACCE C TIOMOIIBIO YUHUTEIA.

Oco0oe BHHMMaHME NPU M3YYCHUH Kypca (DU3MKHU YAENSIeTcsl MOCTAaHOBKE U
OpraHu3aliy 3KCIEPUMEHTA, a TaKkKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YPOKE€) KpaTKOBPEMEHHBIX JEMOHCTpaluil (BO3MOXKHO C  HCIOJIb30BAaHUEM
AJNEKTPOHHON JeMOoHCTpanuu). HekoTopble TeMbl 00s13aTE€IbHO JOJKHBI BKJIIOYAThH
OIOpHBIE JTA0OpaTOpHBIE PAOOTHI, KOTOPBIE pPA3BUBAIOT YMEHHE MOJIb30BATHCS
MpOCTEUIIUMU TIpUOOpamMu, aHAJIM3UPOBAaTh TOJyYEHHbIE JaHHble. B cBsizu ¢
OCOOEHHOCTSIMM  TOBEAEHUST U JedTelbHOCTH  oOywaromuxcs ¢ 3IIP
(pacTOpMOXKEHHOCTb, HEOPraHW30BAHHOCTB) MPEIYCMOTPEH CTPOXKANIINI KOHTPOJIb
3a cOOJI0JIEHNEM NIPABWIJI TEXHUKU 0€30MacHOCTH IPH MPOBEACHUHU JTaOOPATOPHBIX U
MIPAKTUYECKUX padoT.

Bonbiioe BHUMaHue npu u3ydeHuu ¢puszuku nogapoctkamu ¢ [P obpamaercs
Ha OBJAJICHHE MMHU MPAKTUYECKHMMHM yYMEHUsIMU U HaBbikaMu. [IpegycmarpuBaercs
yMEHbIIIEHHE 00beMa TEOPETUYECKUX CBEIACHHM, BKIIOYEHHE OTIENbHBIX TEM WM
LHEeNbIX pPa3fesioB B MaTepuaibl JUisi 0030pHOr0, O3HAKOMUTEIBHOTO WU
dakynpTaTUBHOTO M3ydeHus. [Ipennaraercsi ymeHbIlieHHEe 00beMa MaTeMaTUYeCKHUX
BBIYMCJICHUH 32 CUET YBEIMYEHUS KAYECTBEHHOT O OMMCAHUS SABJIEHUMN U MTPOLIECCOB

JlocTaTO4HOE KOJIMYECTBO BPEMEHM OTBOJMTCS HA PACCMOTPEHHE TEM U
BONPOCOB, PACKPBIBAIOMIMX CBS3b (PU3UKH C JKU3HBIO, C TEMHU SIBICHUSIMH,
HaAOJIIOICHUSIMU, KOTOPBIE XOPOILIO U3BECTHBI YUEHHUKAM U3 UX KU3HEHHOTO OIbITA.

MakcuManbHO  UCHOJB3YIOTCA  MEXIPEIMETHbIE  CBA3M C  TaKUMU
TUCIUIUIMHAMM, Kak Treorpadus, Xumus, Ouosiorusi, T.K. oOydaromiuecsi ¢ 3IIP
OCOOEHHO HYXJAIOTCS B MPENOJAHECEHUU OJJHOTO M TOrO XK€ y4eOHOro marepuasa B
pPa3JIMYHBIX AaCHEKTaX, B €ro BapbHUPOBAHUHU, B HEOJHOKPATHOM IOBTOPEHHH H
3aKPEIUICHUHA TOJIYYEHHBIX 3HAHUW M IpakTH4Yeckux ymenuu. [lo3Bosss
paccMaTpuBaTh OAMH W TOT JK€ YYEOHBIA MaTepHall C pPa3HbIX TOYEK 3pEHUS,
MEXIPEIMETHBIE CBA3U CITIOCOOCTBYIOT €0 JYUIIEMY OCMBICICHHIO, 00JIe€ MPOYHOMY
3aKPEIUIEHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.



Bunabl nesaresHocTu odyqaommuxcs ¢ 3I1P, 00yc/10BjIeHHBIE0COOBIMU
0o0pa3oBaTeJIbHBIMHU MOTPEOHOCTAMHU U 0O0ecneYrBaKoIIue
OCMBICJICHHOE OCBOEHHE COJIePKAHNH 00pa30BaHus MO npeamery «Pusznka»

TemaTudeckass ¥ TEPMUHOJIOTHYECKAs JIEKCHKA 1O KypCy (U3UKHU
coorBercTByeT [IOOIT OOO.

Conepxanue BUAOB JeaTenbHOCTH oOydatomuxcs ¢ 3IIP Ha ypokax dusuku
orpezensercss uX ocoObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMH. [IoMUMO HIMPOKO
ucnonbzyembix B [IOOIT OOO oOmux 1715 Bcex 00y4aromuxcsi BUJIOB AESTEIbHOCTH
CJIETyeT YCWIUTh BUJBI ACSITEIBHOCTH, CIEU(PUYHbBIE JIJIS TAHHON KaTeropuu JAETeH,
o0ecIeynBaroIe OCMBICIEHHOE OCBOCHUE CO/IepKaHusl 00pa30BaHUs 10 MPEIMETY:
YCWICHHE MPEIMETHO-TIPAKTUYECKON eATeTbHOCTH C aKTUBHU3AIlMeld CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaya C OMOpOi Ha aJIrOpPUTM; «IIOLIATOBOCTH» B M3YUYCHHUH
MaTepHalia; UCIO0Ib30BaHHUE JOIIOTHUTEIBHONW BU3YAJIbHOM OMOPBI (CXEMBI, IIA0JIOHBI,
ONOpHBIC TAOJHUIIBI); PEUYEBOM OTYET O MPOIECCE M PE3yNbTaTe JeATeIbHOCTH,
BBITIOJIHCHUE CIICIMAIGHBIX 3aJaHui, OO0ECIEeYMBAIOMINX KOPPEKIMIO PETYISAIUN
y4e0HO-TI03HABATEIHHOM IEATETLHOCTH M KOHTPOJIb COOCTBEHHOTO pe3yJIbTara.

Hnst obyuarommxca ¢ 3I[IP cyiecTBeHHBIM SBISIIOTCS TMPUEMbI PabOTHI C
JEKCUYECKHM MaTepuajioM 1o mnpenMery. lIpoBogutcs cneuuanbHas pabora 1O
BBEJICHUIO B aKTUBHBIA CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3yyaembie TEPMUHBI BBOISTCS Ha MOJTUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YaTbHAs
MOJIZIEPIKKA, AITOPUTMBI paOOTHI C ONIPEICTICHUEM, ONTOPHBIE CXEMBI JIJIS aKTyaJIU3aI[uu
TEPMUHOJIOTUH.

B cBs13u ¢ 0coObiMu 00pa3oBaTenbHBIMU OTPEOHOCTAMH 00yyaromuxcs ¢ 3I1P,
MIPY TUTAHUPOBAHUU pabOTHI yUEHUKA HA YPOKE CIEAYET MPUIEPKUBATHCS CICTYIOMINUX
MOMEHTOB:

1. Tlpm ompoce HEOOXOMMMO: J1aBaTh aJITOPUTM OTBETA; pa3pemiaTh
T0JIb30BAaThCS IIJITAHOM, COCTABJICHHBIM IIPH MOJITOTOBKE JOMAIITHETO 3aJIaHus; 1aBaTh
00JIBIIIE BpEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTh JAeNIaTh IPeIBapUTEILHbIE
3aMKCH, TTOJIb30BATHCS HATJISITHBIMU MTOCOOUSIMH.

2. Ilo BO3MOXXHOCTH 3a7aBaTh OOYYAIOIIMMCS HABOJAIIME W YTOUYHSIOIIUE
BOIPOCHI, KOTOPBIE IOMOTYT MM TOCIIEA0BATEIbHO U3JI0KUTh MaTepUal.

3. CucreMaTuuecku MPOBEPSITh YCBOCHHWE MaTepHajia Mo TeMaM YpPOKOB, IS
CBOEBPEMEHHOI0 OOHAPYKEHU MPOOETOB B MPOLIEAIIEM MaTepHaIE.

4. B nporiecce u3ydeHuss HOBOTO MaTepraja BHUMaHUE YYEHUKOB oOpalaercs
Ha HanboJjiee CI0oXKHBIC pa3jienbl u3ydaeMoi TeMbl. HeoOxonumo yaiie oopamaTses K
HUM C BOIIPOCAMHU, BBISCHSIIOIITIMHU TTIOHUMaHNE YIeOHOT0 MaTepraia, CTUMYJIUPOBATh
BONPOCHI NPU 3aTPYITHEHUAX B YCBOEHUU HOBOI'O MaTepuara.

MecTto yueOHOro npeamera «Pu3uka» B yueOHOM ILUIaAHE

B coorBerctBUM ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0011Iero o0pa3oBaHus yueOHbIN npeaMer «Pusuka BXOAUT B
npeaMeTHYI0 001acTh «EcTecTBeHHBIE HAyKW» M SBISCTCS 00s3aTEIbHBIM IS
n3yuenus. Cozaepkanue yuyeOHoro npeamera «dusnkay, NpecTaBIeHHOE B
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[IpumepHoii paboueit mnporpamme, coorBerctByer PI'OC OOO, IIpumepHoii
OCHOBHOHM  0oOpa3oBaTebHOM IIporpaMMe OCHOBHOIO o0OIIero oOpa3oBaHMS,
[IpumepHOl amanTUPOBAaHHON OCHOBHOM 00pa30BATENbHOM MPOrpaMMe OCHOBHOI'O
o011ero ooOpa3oBaHus 00YUAIONUXCS C 33JIEPIKKON IICUXUYECKOTO Pa3BUTHSL.



COLAEPXAHUE YYEBHOI'O ITIPEAMETA «®U3UKA»

7 KIIACC

Pa3znesn 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKIIET0 MUPA

dusrka — Hayka o npupoje. Ssnenus npupoasl (MC'). @usnueckue sBIEHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenmuuuHbBL. M3Mmepenue ¢Guznueckux BenuuuH. Du3uueckue
npubopwi’. Ilozpewrnocms uzmepenuii. MexmayHapoaHas CUCTEMA €IUHHII

Kak ¢u3uka u 1pyrue ecrecTBEHHbIC HAYKU U3Y4alOT pUpoay. Ecmecmeenno-
HayuHoulll MemoO NO3HAHUA. HAON00eHue, NOCMAHO8KA HAYYHO20 BONpOCd,
8bIOBUDICEHUE ~ 2UNOmMe3, JIKCHepuMeHm Nno Hpoeepke 2unomes, 00bsCHeHUe
Habarooaemoezo asnenus. Onucanue u3uLecKux s61eHull ¢ NOMOUbI0 MoOeel.

[Ipeamer u MeTOABI PUBUKHU.

HMemoncmpayuu’

1.  MexaHu4ecKue, TEIUIOBBIE, DIIEKTPUYECKHE, MATHHTHBIEC, CBETOBBIC
SBJICHMS.

2.  ®wusuyeckue MpUOOPHI M NPOIeaypa MPIMBIX U3MEPEHUH aHATOTOBBIM 1

uU(pPOBBIM NPUOOPOM.
3. OnpeaeneHne NorpeuHoCTH YKCIIEPUMEHTA.
DponmanvHole 1a00pamopHvle padomuvl UNU ITEKMPOHHAA OEMOHCIPAUUAL.
1.Onpenenenre 1EHbl JEIEHUS H3MEPUTENBHOro Mnpudopa (UCHONIB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).
2. 3amepenne 00bEMa KUJKOCTH U TBEPAOTO Tella
3. Onpedenenue pazmepos maivlx mel.

Pa3znen 2. IlepBoHayajibHbIE CBE/IEHNSI 0 CTPOEHUU BEIECTBA

CtpoeHue BemiecTBa: aTOMbl W MOJICKYINBL, ux pazmepwvl. Onvimel,
00Kasvlearowue OUCKpemuoe CmpoeHue euecmaa.

JlBmxenue wdactuil BemecTBa. CBsS3b  CKOPOCTH JBIDKEHHUS YacTHUI[ C
temrepatypoil. bpoyHoBckoe aBuxenue, auddysus. Bzaumooeticmseue uacmuy
gewecmea: NPUmMsICeHue U OMmmankueaHue.

ArperaTtHble COCTOSTHUS BEIECTBA: CMpPOeHUe 24308, HCUOKOCMEl U MEEPIbIX
(kpucmannuueckux) men. Bzaumoceazv medcdy ceoticmeamu 6ewjecms 8 pAa3HbIX
azpe2ammuvlX COCMOSHUAX U UX AMOMHO-MONEKVAApHuIM cmpoenuem. Ocobennocmu
azpe2ammuvix COCMOSHUL 80OWL.

HMemoncmpayuu?

' MC — s11eMeHTBI CoJiepKaHMsl, BKIIOYAKOIIME MEXIPEIMETHBIE CBA3H, KOTOPbIE MOAPOOHEE PACKPHITHI B
TEMaTUYECKOM ILJIAHUPOBAHUU.

2 3):[60]: 1 JaJie€ KYpCUuBOM 0003Ha4YEeHbI TEMBI, U3YUYCHUC KOTOPBIX IMTPOBOJUTCA B O3HAKOMUTECIILHOM ILIAHE. He;[aror
CaMOCTOSATENBHO OTIpe/ieNsieT 00beM U3yTaeMOTO MaTepraa.

3 Bee JlemoncTpanuu u JlaGopaTopHble paboThl, IPEICTaBICHHEIE B COIEPKAHHUY, TOMYyCKaeTcs (MOKHO) HPOBOUTS,
HCTOJB3Ys MHPOPMAITHOHHBIE U SIEKTPOHHBIE TEXHOJIOTHH (IIU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI).

4 351ech M nanee NPUBOMTCA PACIIMPEHHBIH MEpEeYeHb TaGOPATOPHBIX PAOOT M OTBITOB, U3 KOTOPOTO YUUTENb JEAeT
BEIOOD IO CBOEMY YCMOTPEHHIO.
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1. Habmntonenrie OpoyHOBCKOTO JIBUXKEHUSI.
2. Habmonenne nuddysun.
@ponmanvusle 1a60pamopHvle padbomul U ONbIMBL

1. OueHka pauameTrpa aroMa METOAOM psloB (C  HCHOJIb30BaHUEM
¢dotorpaduii).
2. OMnBITHI IO HAOIIOICHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.

3.0nbITEl IO OOHAPYKEHUIO JCHCTBHUS CHJI MOJICKYJISIPDHOTO TPHUTSIKEHUS
(2/1eKmMpOHHAA OeMOHCMPayus).

Pa3nen 3. /IBuikeHne u B3anMojaeiicTBHe TeJl

Mexannueckoe JBH)KEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBH)KECHHE.
Ckopoctb. Cpednss ckopocmev npu HepasHomepHom Ogudcenuu. Pacuér mytu u
BPEMEHU JIBUKEHUSI.

SIBnenue wuHepuuu. 3akoH unepyuu. Bzaumooleiicmeue men Kaxk npuuuHa
UMeHeHus cKopocmu oOsudcenusi mena. Macca xaxk mepa unepmHOcmU mend.
[TnoTHOCTH BemiecTBa. C8s13b NAIOMHOCIU C KOIUYECMBOM MOJEKY]l 6 eOUHUYe 00bEMA
gewecmaa.

Cuna Kak XapaKTepuCTUKa B3aumoneuctBus ten. Cuna ynpyzocmu W 3aKOH
I'yka. Uzmepenue cunvt ¢ nomowwro ounamomempa. SIBIeHUE TATOTEHUS U CHUJA
TsokecTd. Cuna msaxcecmu Ha opyeux naawemax (MC). Bec Ttena. HeBecomocTb.
CrnoxxeHue cwil, HapaBJIEHHBIX 10 OJHOW mpsiMoil. PaBHonelcTByromasa cui. Cura
mpenus. Tpenue ckonvicenuss u mpenue nokos. Tpenue 6 npupooe u mexuuxe (MC).

Hemoncmpayuu’

Haburoienne MexaHn4ecKoro ABMKEHUS TeNa.

N3mepenne cKopocTH MPSIMOJIMHEWHOTO JIBUKEHUS.
HaOntonenue sBieHs] HHEPLUH.

Halntonenune usmMeHeHus: CKOPOCTH MPHU B3AUMOJEHCTBUU TEN.
CpaBHeHHE Macc IO B3aUMOJECHCTBUIO TEN.

CrnoxeHue cuj, HallpaBJIEHHBIX 110 OAHON IPSAMOIA.

7. JlemOHCTpanus CUJIbl yIPYTrOCTH Ha Pa3JIMYHbIX MaTepuaiax.
Dponmanvusle 1a00pamopHvle padomsvl U ONbLIMDBL.

S S e

1. Omnpenenenre CKOPOCTH PABHOMEPHOT'O IBUKEHUS (ILIAPUKA B HKHUIKOCTH,
MOJIEJIN JIEKTPUUECKOT0 aBTOMOOWIIS U T. 11.) (2/1EKMPOHHAA 0EMOHCIMPAYUL).

2. Omnpenenenne cpeHeld CKOPOCTU CKOJBXEHMs OpycKa WM LIapuKa 1o
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHne IIOTHOCTH TBEPAOTO TEIA.

4. OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (nedopmanyn)
MPY>KUHBI OT MPUIOKEHHON CHJIBI.

5. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUSI CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3on
HaBnenue. Cnocobvl ymenvuienus u yeeiuveHus oasieHus. [lasnenue 2asa.
3asucumocms Oasnenus 2aza om oowvéma, memnepamypul. Ilepeoaua Ooaenemnus
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MeEpPOLIMU  menamu, dHcuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
MawiuHbl. 3aBUCUMOCTD JIaBIICHUS KUIAKOCTU OT TiiyouHsl. Coobwarouuecs cocyobl.
l'uopaenuueckue mexanusmoi.

Atmochepa 3emnn u armochepHoe naBieHue. llpuuuHvl Ccyuecmeosanus
6o30ywiHot ob6onouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
0asnenust. 3a8ucumMocms ammoc@eprHo2o 0asieHusi om 8biCOMbl HAO YPOBHEM MOPS.
IIpubopul ons usmepenus ammocgheprozo 0asieHus.

eticmeue orcuokocmu u 2asa Ha nocpyxicéHHoe 8 Hux mesno. BblTaakuBaromas
(apxumenoBa) cuna. 3akox Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu
3aBUCHUMOCTb JIABJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBiaeHUs KUIKOCTHIO U TA30M.

Coobmaroniuecs COCybl.

I'mapaBauueckuit mpecc.

[IposiBnenue nelcTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BEMa MOTPYXKEHHOW YaCTH
Tea U TNIOTHOCTU KHUJAKOCTH.

7. PaBeHCTBO BBHITAIKMBAIOIIEN CHJIBI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBue miaBaHus TeN: IUIaBaHUE WIH NOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIICHUS TFIOTHOCTEH Tea U )KUJIKOCTH.

Dponmanvuvle 1a60pamopHvle padomuvl U ONbIMbL

S S

1. HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOrpyKEHHON
B JKMJIKOCTb YaCTH TeJa.

2. Onpenenenue BBITAIKHMBAIOUIEH CHJIBL, JCHCTBYIOIIEW Ha  TEJO,
IIOIPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIMICH CHIIbI, JEUCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT MAacChl Tea.

4. OneITBl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YaCTH Tella
U OT INIOTHOCTH >KUJIKOCTH.

5. KonctpyupoBanne apeomerpa WM  KOHCTPYUPOBAHUE  JIOJKUHU
ONpeaeIeHuE €€ rPy30IM0AbEMHOCTH.

Paspnes 5. Pabora M MOIIHOCTD. JHEPIrus

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIYAr, OJIOK, HAKIOHHAS IUIOCKOCTh. [Ipasuio
pasHosecusi pviwazca. Ilpumenenue npasuna pasHosecus pviuaza k 610ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocTeix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY |
TEXHUKE.

Mexanndeckass dHeprus. Kunemuueckas U NOMEHYUANbHAS — SHEPIUsL.
Ilpespawenue o00nozo 6uoa mexaHuueckou dHepeuu 6 Opyeou. 3aKOH COXPAHEHHS
DHEPTUU B MEXaHUKE.

Hemoncmpauuu

1. [TpuMepbI IPOCTHIX MEXaHU3MOB.
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@ponmanvhvle nabopamophnvie’pabomol u onvimol*

1. Omnpenenenue pabOThl CUIIBI TPEHUS MTPU PABHOMEPHOM JBUKEHUH TeJa
10 TOPU30HTAIILHON MTOBEPXHOCTH.

2. HccnenoBanne ycaoBUid paBHOBECUS phlUara.

3. N3smepenue KIIA HaKJIOHHOU IIJIOCKOCTHU (3.1exkmponnas
oemoncmpayusi).

4. N3yueHne 3akoHa COXpaHEHUsS MEXAHWYECKOW DHEPrUU (271eKmpPOHHAA
demoncmpayus).
8 KUIIACC

Pa3nen 6. TensioBble siBJIeHUS

OcHosHble  NOAOJCEeHUs.  MOAEKVAAPHO-KUHEMUYECKOU meopuu  CMmpoeHus
gewecmea. Macca u pazmepvr amomog u moaekyr. Onvimsl, noomeepiscoaroujue
OCHOBHbLE NOJIONHCEHUSL MONEKVIAPHO-KUHEMUYECKOU Meopul.

Mopgenu TBEPAOro, KHUIAKONO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucmannuueckue u amopgpnvie mena. Obvsacuenue ceolicms 2asos, Hcuokocmeu u
MBEPOLIX MeNl HA OCHOBE NONONCEHUl MOAEKVIAAPHO-KUHEeMUYECKOU meopuu.
CmauuBaHue u KanuuisapHle a6leHus. Tenniogoe pacuiuperue u caicamue.

Temneparypa. Céasb memnepamypvl €O CKOPOCMbIO MENI08020 OBUNCEHUS
yacmuy.

Buyrtpennsis  sHeprusa. Cnocobvl  usmeHeHusi  6HYMpEHHeU  IHepPeUU:
menionepeoaya u cogepuieHue pabomol. Budel menionepedauu: menionposooHoCmy,
KOHBeKYUs, usiydenue.

KonuuectBo Temnotel. Yoenvnas mennoémxocmo eewecmea. Tennooomen u
menjiogoe pasHosecue. YpasneHue meniogozo baiauca.

lInasnenue u omeepoesanue KpUCMAIIUYeCKux eewjecms. Yoenouas menioma
nnasnenus. Ilapooopasosanue u konoencayus. Ucnapenue (MC). Kunenue. Yoenvnas
menioma  napoobpazosanus.  3a8UCUMOCMb  MeMnepamypvl — KUNEeHusi  Om
ammocgeprozo oasnenus. Baasxcnocms 8030yxa.

DHeprus TOIUIuBA. Yoenbras menioma ccopanus.

lpunyunvr pabomer mennogvix Oeuecameneu. KII/[ mennosoco Osucamens.
Tennosvle ogueamenu u 3awuma okpyxcaoweti cpeovt (MC).

3axon coxpanenus u npespaujenus sHepauu ¢ menyiogvlx npoyeccax (MC).

Hemoncmpauuu

1. HaGnronenne 6poyHOBCKOTO TBUYKEHUSI.

2. Habmonenune nuddysun.

3. HaGnronenue sBieHni cMauuBaHUs U KaWJLIISIPHBIX SIBJICHUN.

4. Halntonenue TemioBoro paciuvpeHus Tell.

5. W3meHeHune aaBieHUs Tra3a MpU U3MEHEHHH 00bEMAa M HAarpeBaHUU WIIH
OXJIKICHHH.

6. [IpaBumna uzmMepeHus: TeMIeparyphl.

7. Bunpr Terionepenaum.

8. OxJtaXkieHue Mpy COBEPIICHUU PAOOTHI.
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0. HarpeBanue npu coBepiiieHnH padOThl BHEIIHUMH CHJIAMHU.
10. CpaBHeHHE TEIIIOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HabmroneHre KUICHMS.

12. HabGmroneHre NoCTOSHCTBA TEMITEPATYPhI MPU TUTABICHUH.
13. Mopaenu TEMJIOBLIX ABUTaTEIEH.

@ponmanvuvle 1a60pamopHvle padomsvl U ONbIMb

1. OnbIThl 110 OOHAPYKEHUIO AEUCTBUS CHIJI MOJIEKYJIIPHOIO IPUTSKEHUS
(271eKMpPOHHAA 0eMOHCMPAYUL).

2. OnBITHI IO BBIPAIIMBAHUIO KPHUCTAJUIOB ITIOBAPEHHOM COJIM WJIU caxapa.

3. OnpIThl MO HAOIIOJEHUIO TETUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U
TBEPABIX TEIL

4. OrnpeneneHue AaBiaeHUs BO3yXa B OAJIJIOHE IIMPHUIIA.

5. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJIEHUS BO3/1yXa OT €ro
00bEMA U HArpeBaHUS WK OXJIAXKICHHUSL.

6. HaGntonenne m3MeHeHHs BHYTPEHHEW >HEPruu Tena B Pe3yJlibTare
TeIuIonepeauu U paboThl BHEIIHUX CHJL.

7. HccnenoBanue sBIEHMs TEINIOOOMEHA IIPU CMELIMBAHUU XOJIOIHOM MU
ropsiuei BOJBI.

8. HccenenoBanue nporecca UCIIapeHus.

0. Ornpenenenne OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

10.  Onpeoenenue yoenbHoli meniomuol NAAGNEHUA 1b0d.

Pa3zpnesn 7. JnekTpruyeckne H MATHUTHBIE SIBJICHUS

Inexmpuszayusi men. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3aummoneiictBue
3apsHKCHHBIX TEJ.

Onektpuueckoe mnone. llpunyun cynepnosuyuu 21eKmpudeckux noneu (Ha
KawecmeeHHOM YPoa8He).

Hocumenu snekmpuueckux 3apso0o8. IneMeHmapuvli 31eKmpuidecKuil 3apsio.
Cmpoenue amoma. IIpOBOJHUKU U TUDJICKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOT O
3apsja.

DJIEKTPUUYECKUM TOK. Vcnosus cywecmeosanusi 31eKMpU4ecKo2o0 moKd.
UcTouyHuKM TOCTOSSHHOTO TOKa. JIeWCTBUSL DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIeKmpuiecKutl mox 6 HCUOKOCMAX U 2A3dXx.

Pabora u MOIIHOCTH »dJEKTpUUECKOro Toka. 3axon Jlowcoyis—/lenya.
Onekmpuueckue yenu u nompebumenu NEKMPUUECKOU dHepeuu 6 Ovlmy.
Onektpuueckas uenb. Cuia ToKa. DnekTpuyeckoe HampsikeHue. ColpoTUBIEHUE
MIPOBOIHUKA. YOenvHoe conpomusieHue seujecmea. 3akoH OMa Jyisl ydacTKa IETIH.
[TocmenoBartenpHOE W MOapaJUIEIbHOE COECIMHEHHE MPOBOJHUKOB. Kopomkoe
3aMbIKaHue.

[TocTosiHHBIC MarHUTHL. B3anMoaelCcTBUE NOCTOSSHHBIX MarHUTOB. MaznumHoe
none. Macnumnoe none 3emnu u e2o 3nauenue 0.5 sHcuznu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe none snekmpuueckozo moka. llpumenenue 31eKkmpomacHumos 6 mexHuxe.
eticmeue macHumno20 nojsi Ha NPOBOOHUK C MOKOM. DNIeKmpoosuecameisb
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nocmosanno2o moka. Hcnonvsosanue snekmpoogueameneti 6 MeXHUUecKux ycm-
poucmeax u Ha mpaucnopme.

Onvimbr @apaodes. Asnenue snekmpomacnumuou unoykyuu. llpasuno Jlenya.
Inexmpozenepamop. Cnocobwl noyuenus s1eKmpudeckol SHepauu. INEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUU.

Hemoncmpayuu

1. DJIeKTpu3anus Tel.

2. JIBa poza dNEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBHUE 3apSyKEHHBIX TEI.
3. YCTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.

4. DIIEKTpOCTaTUYECKAsl NHIYKIIUS.

5. 3aKOH COXpaHEHHUS DJIEKTPUUECKHUX 3apsiI0B.

6. [IpoBOAHUKY U TUAJIEKTPUKHU.

7. MopenupoBaHue CUIIOBBIX JTUHUN AIEKTPUUECKOTO MOJIS.

8. M cTOYHMKY OCTOSITHHOTO TOKA.

0. JIENCTBHS DIIEKTPUIECKOTO TOKA.

10.  DnexkTpudecKui TOK B KUJIKOCTH.

11. T'a30BbIl pa3ps.

12. HM3MmepeHue cuibl TOKa aMIIEPMETPOM.

13.  HM3MepeHue 3NeKTpUYECKOro HAPSIAKEHUS BOIbTMETPOM.

14.  Peocrar u Mara3uH CONPOTUBIICHUM.

15. B3aunMoaelcTBUE NOCTOSIHHBIX MArHUTOB.

16. MogenupoBaHrue HEBO3ZMOXHOCTH pa3/I€JICHUs MOJOCOB MarHUTa.
17. MonenupoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.  OmeIT Dpcrena.

19. MarnuTtHOE nosie ToKa. DNEKTPOMArHuT.

20. JleiicTBHE MarHUTHOTO ITOJIsI HA MPOBOJHUK C TOKOM.

21.  DJeKTpOJABUIraTelb MOCTOSHHOIO TOKA.

22. HccnenoBanue ABICHUS 2JIEKTPOMATHUTHON WHAYKIIUM.

23.  Omnertel Papajes.

24. 3aBHCHMOCTb HAIIPABJICHUS MHIYKLIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBECHUS.

25. DIeKkTporeHepaTrop NOoCTOSHHOTO TOKA.

@ponmanvrsvle 1a00pamopHvle padoOmvl U ONbIM b

1. OnpITel MO HAONIOACHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U TpHU
CONPUKOCHOBEHHUH.

2. UccnenoBanne AEHCTBHUS SIEKTPUUECKOTO IMOJsA Ha MPOBOAHUKH U
TUDIIEKTPUKH.

3. COopka 1 npoBepka padOThl ANEKTPUUECKON LIETH MOCTOSHHOTO TOKA.

4. N3MepeHune u peryampoBaHue CUIIbI TOKA.

5. N3Mepenune u peryiupoBaHue HaNPSKEHMUS.

6. Hccneoosanue 3asucumocmu cuivl moka, uoywe2o yepes pe3ucmop, om

CoOnpomueierusl peaucmopa U HanpAasitCeHusl Ha pesucmope.
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7. Oi’lblﬂ’Zbl, deMOHcmpupy;omue 3a6UCUMOCNTb IJIEKMPUHECKO20
conpomueiernus npoeodHuKa om eco a]ll/tl-lbl, I’l]lOLL;aaM nonepedHoco Cced4erHus u

mamepuana.

8. Ilposeprxa npasuna CrodiCeHUs HANPSNCEHUL NPU NOCIe008AMENbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9. Ilposeprxa npasuna 01 Cuivbl MOKA NPU NAPALIENbHOM COEOUHEHUU
Pe3UCMOPO8.

10. Omnpenenenue padbOTHI AIEKTPUUECKOrO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTHA JJICKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pe3ucrope.

12.  HccnemoBanue 3aBUCMMOCTH CWIBI TOKA, MAYIIETO YEpPeE3 JaMIIOUKy, OT
HaIpsHKEHUS Ha HEH.

13. MHccnemoBaHne MarHUTHOT'O B3aUMOACUCTBUS IOCTOSHHBIX MarHUTOB.

14. HW3ydyeHuWe MAarHUTHOIO TOJISI TIOCTOSHHBIX MAarHUTOB TIpU  HUX
00BEIMHEHUH U Pa3/ICIICHHUU.

15. HccnenoBanue AeWCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

16.  OnbIThl, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS
KaTYyIIKU C TOKOM U MarHuTa OT CHJIbl TOKA M HAaIPaBJIEHUS TOKA B KATYIIIKE.

17. W3yuyeHwue neHCTBUS MArHUTHOIO TOJISl HA MPOBOJIHUK C TOKOM.

18.  U3yuenue pabomwi snekmpoosucames.

19. HN3mepenue KIIJI anekTpoaBUrarenbHONW yCTaHOBKHU.

20. OnbITBl MO HCCIEAOBAHUIO SIBJICHUS DSJICKTPOMArHUTHONW WHAYKIHU:
HCCIIeIOBAHUE U3MEHEHU N 3HAUYCHUS U HAIIPaBJICHUS UHIYKIIMOHHOTO TOKaA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUSA

Mexanuueckoe JBwkeHue. MarepuanbHas Touka. CucremMa  oTcuéra.
OTHOCUTENBLHOCTh MEXAaHMYECKOTO JBMXKEHHUsS. PaBHOMEpHOE MpPSIMOJMHENHOE
nBuwxenue. Hepasnomepnoe npamonuneunoe osudicenue. CpenHsis u MeHO8eHHAs
CKOPOCMb mena npu HepagHOMEPHOM OBUNCEHUU.

VYckopenue. Paenoyckopennoe npamonunetinoe  osudicenue. (CBOOOIHOE
najgeuue. Onvimol [ anunes.

Jluneunas u y2nosas ckopocmu. L{enmpocmpemumenvnoe ycKkopenue.

[Tepseiit 3akoH HproTona. Bropoit 3akon Herorona. Tperuii 3akoH HproToHa.
Ipunyun cynepnozuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpeHusi CKOJIbH#CeHUs, CUla
MpeHUsi NoKos, opyaue Uobl MpeHUs.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUS. YCKOpPEHHE CBOOOJHOIO
nagenus. [euoscenue nianem eokpye Coanya (MC). Ilepeas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecHe maTepHanbHOM TOYKHU. Abconomno meépooe meno. Pasnogecue
meepo02o meia ¢ 3aKpenjiéHHolU ocvio epaujeHus. MOMEeHT culibl. [lenmp masxcecmu.
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Nmnynee Tena. Hsmenenue umnyinvca. HMmnyrvc cunvi. 3aKOH COXpPaHEHUSA
umyibca. Peaktusnoe asmwxenue (MC).

Mexanunueckast paboTa ¥ MOIIHOCTh. PaboTa Cuil TSHKECTH, ynpy2ocmu, mpenus..
Ceazv  ouepeuu u pabomei. IloTeHIMaNbHAsT SHEPTrUs TeNa, MOJHATOTO Haj
MOBEPXHOCTBIO 3eMIU. [lomenyuanvhas snepeus cocamot npysxcunvl. Kunernaeckas
sHeprusi. Teopema o Kunemuueckou 5SHepeuu. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPTUH.

Hemoncmpauuu

1. HaGnronenne MexaHWn4eCcKOro ABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEIl
OTCYETA.

2. CpaBHeHUE TyTEHd U TPACKTOPUN ABUKEHHUS OJHOIO U TOrO KE Tela
OTHOCHUTEJIHLHO Pa3HbIX TeJl OTCUETA.

3. N3Mepenre CKopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO JIBUXKEHUSL.

4. HccnenoBanne npu3HaKoB paBHOYCKOPEHHOT O JBUKEHHSI.

5. Habnronenune 1BUKEeHUS Tejla M0 OKPYKHOCTH.

6. HaGnroneHne MeXaHWYECKUX SBIICHHWHA, TPOUCXOIANUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTbh YCKOPEHHMS TeJla OT MACChl Tejla U JCHCTBYIOIICH Ha HETO
CHUIBL.

8. Habmronenre paBeHCTBA CHIT TTPH B3aUMOJICHCTBUH TE.

9 N3meneHue Beca Tela npu yCKOPEHHOM JIBUKCHUU.

10. Ilepenaua ummyibca IpU B3aUMOACHCTBUU TEI.

11. Tlpeobpa3oBaHus PHEPTUU IPHU B3AUMOICHCTBUU TEIL.

12. CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaneHue uMIyJbca Mpu a0COIIOTHO YIPYTOM B3aUMOICHCTBUH.

14. HaOmroneHne peakKTUBHOTO JIBUKEHUSI.

15. CoxpaHeHue MEXaHHYECKOW SHEPTUH MTPU CBOOOTHOM TMaJICHUH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPruu NpPU JABWKEHUU Tela 0]
JNEUCTBUEM IIPYKHHBI.

@Dponmanvhvle 1adOpamopHvle padomul U ONbLINbL

1. Koncmpyuposanue mpaxma 0ns pazeouna u oanvheuule2o pagHoOMepHO20
OBUIICEHUS] WLAPUKA UTIU MENEeHCKU.

2. Omnpenenenue cpeHel CKOPOCTU CKOJbKEHUs OpycKa WU JBUKEHUS
LIapyKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OrnpezneneHue yCKOpeHHUsl Tena Ipu PaBHOYCKOPEHHOM JIBHXKEHUU T10
HAKJIOHHOM TJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 Ha4allbHON CKOPOCTH.

5. HccnenoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKONBXKEHHS OT CHJIBI
HOPMAaJILHOTO JIaBJICHUSI.

6. Onpenenenue ko3 PuLIMEHTA TPEHUS CKOIBKEHUS.

7. Onpenenenue KECTKOCTU MPYKUHBI.
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8. Omnpenenenue pabOThl CUIIBI TPEHUS MTPU PABHOMEPHOM JBUKEHUH TEJa
10 TOPU30HTAIILHOM TOBEPXHOCTH.

9. Omnpenenenue pabOThl CHUJIBI  yOPYrOCTH TpU  MOABEME Tpy3a
C MCTIOJIb30BAHUEM HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

10. HM3yuyeHwne 3aKOHA COXPAHEHUS YHEPTUH.

Pa3nen 9. Mexannueckne Koje0aHUA U BOJHbBI

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUM: MEPUOI,
4acToTa, aMIUTUTyna. Mamemamuueckuii u npysxcunHvlt masmuuxu. Ilpespawenue
9HepeUuU npu Ko1ebameibHOM OBUNHCEHUU.

3aryxartoniue konedanus. Boeinyxennnie konebanus. Pesonanc.

Mexanuueckue BoiHbBL. CBOHCTBa MEXaHWYECKUX BOJH. [IpodonvHble u
nonepeynvie 80aHbl. /[MUnHa 80HbL U CKOPOCMb €€ pacnpocmparnenus. Mexanuueckue
80/IHbL 8 MBEPOOM melte, ceticmuyeckue 8oansl (MC).

3Byk. I pomrocmu 38yka u gvicoma mona. Ompadicenue 38yka. Ungpazeyk u
VILMPA3EYK.

Hemoncmpayuu

1.  HabGmionenue xonebGaHuii TN MOJ ACUCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

2. HabGnronenue kosnebanuii rpy3a Ha HUTH U HA MPYKHUHE.

3. HaGntonenune BoIHY X ICHHBIX KOJIEOaHUI U Pe30HAHCA.

4.  PacmpocTpaHeHre IPOAOIbHBIX U TIONEPEYHBIX BOJH.

5. HaGuroienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pEe30HaHC.

DponmanvHole 1a00pamopHsvie padbomvl U ONbINbL

1. Omnpenenenne 4YacTOThl M TEpHOJa KOJIEOAHWI MaTeMaTUYECKOTO
MasITHHKA.

2. OrnpeneneHue 4acTOThl U MepUoAa KojaeOaHUN MPYKHMHHOTO MasTHHUKA
(21eKmpoHHan oemoncmpayus).

3. Uccnenoranue 3aBUCUMOCTH MEPUOIa KOJICOAHUH MOBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. UccnenoBanne 3aBUCUMOCTH  TepuoAa KojeOaHUW  MPY>KUHHOTO
MAasITHUKA OT MACCHI Tpy3a (2/1eKmMPOHHAA 0eMOHCMPAYUsL).

5. [TpoBepka HE3aBUCHMOCTH TepHOa KOJIEOaHHM T'py3a, MOABEIICHHOTO K
HUTHU, OT MAcCChI Ipy3a.

6. OmbITE, JEMOHCTPHUPYIONIME 3aBUCHMOCTH IE€pHOJa  KoJeOaHUH
MPYKUHHOTO MAsITHUKA OT MACChI Tpy3a U )KECTKOCTHU IPY>KUHBI.

7. N3mepenne  yCKOpeHHWs  CBOOOMHOTO  TAACHUS  (971eKMpOHHAA
demoncmpayus).

Paznen 10. DiiekKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJICKTPOMArHUTHBIE  BOJIHBI. Cesoticmesa
anekmpomacHumuolx 60aH. Illkana snexmpomachumusix 60aH. HcnonvzosaHue
INEKMPOMACHUMHBIX BOJIH OJ151 COMOBOLL CBA3U.
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OnekTpoMarHutHas npupoaa ceera. CkopocTh cBeTa. BoiHOBBIE CBoOiCTBa
CBETa.

Hemoncmpayuu

1. CBoIICTBa PIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOJICTBA CBETA.

@ponmanvhsle 1abopamopnsie’ pabomol u onsimor’

I. WN3yuyeHne CBOWCTB DJJIEKTPOMAarHUTHBIX BOJH C IOMOLIBIO

MOOHUITEHOTO TenedoHa.

Pa3nen 11. CBeToBbBIE IBJIEHUA

JlyueBast Mogenb cBeta. IcTOUHUKH cBeTa. [Ipsamonunelinoe pacnpocmpanenue
ceema. 3ammenusi Connya u Jlynvi. OTpaxkeHue cBera. [lnockoe 3epkano. 3aKoH
ompasiceHus ceema.

[Ipenomnenue cBera. 3akoH TMpenomyeHUs cBeTta. [lonnoe enympenHee
ompadicenue ceema. HMcnonvzoeanue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8EMOBOOAX.

Jlunza. Xopn nyueid B JauH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocms u
0aNbHO30PKOCHb.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimvr Hviomona. Cnoowcenue
CHeKMPAalbHbIX YBEMO8.

Hemoncmpayuu
[IpssmonuHEHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHnue cBera.

[Tonyuenne n3006paskeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onruveckuil CBETOBOJ.

Xon mydel B cCOOMpArOIIeid TUH3E.

XoJ1 JIydeu B pacCEHUBAIOIIEH JIMH3E.

[Tomyuenue n300pa>keHUM C MOMOIIBIO JIMH3.

0. [Tpunun pevictBus oTroamnmnapara, MUKPOCKOIIA U TEIECKOMA.
10.  Mopens rna3sa.

11. PaznoxeHue Oenoro cBera B CIEKTP.

12. IlomyueHue OeIOro CBeTa MPHU CI0KEHUU CBETA PA3HBIX I[BETOB.
@ponmanvrsvle 1a00pamopHvle padoOmMvl U ONbIM b

XN RE LD =

1. WccnenoBanne 3aBUCUMOCTU YIJIa OTPAKEHUSI CBETOBOI'O Jiyda OT YIJia
naJICHuUs.

2. N3ydyenue xapakTepucTUK U300pakeHHsI MpeMeTa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTJla IPETOMIIEHHSI CBETOBOIO JTy4a OT yIiia
MajIcHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. [Tonyuenue n300pa>keHM C OMOIIBbIO COOUPAOIIEH JIUH3HI.

5. Onpenenenue (OKYCHOTO PaCCTOSIHUS U ONITUYECKOM CHIIBI coOMparonien

JIUH3BI (271eKMPOHHAA 0eMOHCMPAUUSL).
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6. OmpITBl TIO PA3JIOKEHUIO OCJIOr0 CBETa B CIEKTP (271€eKMpOHHASA
demoncmpayus).

7. OnbITHI 110 BOCOPUSITUIO I[BETA MPEIMETOB IIPU UX HAOIIOJACHUU yepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe siBJICHUS

Onvimsl Pezepgpopoa u TunaHeTapHass Mojelb aroMa. Monenb atoma bopa.
Hcnyckanue u nocnowenue ceema amomom. Keanmui.

PanuoaktuBHOCTE. Anvgpa-, 6ema- u camma-usnyyenus. CTpoeHUE aTOMHOTO
anpa. Hyknonuas mooenvy amomnozo aopa. zomonul. Paouoakmuensle npespaujeHusl.
Ilepuoo nonypacnaoa amomuwix si0ep.

SAnepHble peaknu. 3aKOHBI COXpaHEHHUS 3apsAA0BOIO M MacCOBOI'O YHCEIL.
Peaxyuu cunmesa u denenus si0ep. Ucmounuxu suepeuu Coanya u 36¢30 (MC).

SAnepuas sHepreTuka. /leiicmeus paouoakmueHbiX U3LYYEeHUN HA JHCUBble
opeanuszmwvl (MC).

Hemoncmpayuu

1. CHexTpel U31y4EeHUS U MOTJIOMIEHUS.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. Crnektp Bogopoa.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka HOHU3UPYIOMKUX U3TYIECHU.

6. Perucrpanus uznydeHuss HpUPOIHBIX MUHEPAIOB U IPOAYKTOB.

@Dponmanvrsvle 1a00pamopHvle padOMvl U ONBIM b

1. HccnenoBanne TpEeKOB: U3MEPEHHUE DHEPTUU YACTHIBI 110 TOPMO3ZHOMY
nyTH (1o ¢pororpadusam) (2.1eKmponHas demoncmpayus).

2. N3mepenne paainoakTUBHOTO (DOHA (271eKMPOHHAA OeMOHCIMPAUU).

IHoBTOpHUTEILHO-0000 1AM MOTYJIb

[ToBTOpUTENHEHO-00001IAIOIINN MOTYIIb TIPEIHA3HAYEH JJISI CUCTEMATU3AINHA U
0000IIIEeHUS TPEAMETHOT'O COJIEPKAHUS U ONBITA IEATEIIbHOCTH, MPUOOPETEHHOTO MPHU
W3YYEHUH BCEro Kypca (QU3HKH.

[Ipyn M3ydeHUM JAHHOTO MOIYJS PEaTU3yHTCS M CHUCTEMATHU3UPYIOTCS BUJIbI
JESITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBACTCA JTOCTHXKEHHE MPEIMETHBIX U
MeTanpeIMETHBIX IIJITAHUPYEMBIX PE3YIbTaTOB 00yUueHUs, GOPMUPYETCS] €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEAOBAHUS SIBICHUN MPUPOIBI
U TEXHUKH, OBJIQJICHUE YMEHHUSAMH OOBACHATH (DU3UYECKUE SIBICHHS, MPUMEHSS
MOJIydeHHbIE 3HAHWS, pellaTh 3aJauyd, B TOM YHCIE KAdyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIIMTIHATBHO ACSITEIBHOCTHBIN XapaKTep JaHHOTO pa3jelia peaau3yercs 3a
CYET TOrO, YTO yUalllMeCs BHIMOIHSIOT 3aJJaHUs, B KOTOPBIX UM MPEIaraeTcs:

" Ha OCHOBE TIOJYYCHHBIX 3HAHMM pacmo3HaBaTh M HAyYHO OOBACHATH
bu3nYEeCcKHe SIBJICHUS B OKPYXKAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;
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" HMCIOJIB30BATh II0J] PYKOBOJCTBOM II€AAarora Hay4HbIE METOAbI UCCIEAOBAHUS
¢u3nyeckux SBICHUNW, B TOM 4YHUCIE Ui MPOBEPKH TUIIOTE3 U IMOJYyYEHHUS
TEOPETUYECKHUX BBIBOJIOB;

" OOBACHATH C ONOPOW Ha AUJAKTUYECKUN MaTepHall TMociie OOCYXKICHHUS C
NearoroM Hay4yHbl€ OCHOBbI HamOoJee Ba)KHBIX JIOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMM, HAlpUMEpP, MNPAKTHYECKOTrO  HCIOJIb30BAaHUA  PA3JIUYHBIX
VCTOYHUKOB JHEPrMM Ha OCHOBE 3aKOHA IIPEBPAIICHUS M COXPAHEHUS BCEX
W3BECTHBIX BUJOB YHEPTHH.

Kaxxnas n3 TeM 1aHHOTO paszelna BKI0YaeT IKCIIEPUMEHTAIbHOE UCCIIEA0BaHUE
000011al0IIero XapakTepa Ha yCMOTpEHHE Iejnarora M npu ero nomomu. Pazgen
3aBEpIIAETCS MPOBEAECHUEM TUArHOCTUYECKON M OLIEHOYHOM pabOoThl 32 KypCOCHOBHOM
IIKOJIBI.

KonTpoabHO-u3MepuTebHbIE MATEPHAbI

[IpoBeneHre OIEHKH JOCTIKEHHM IJIAHUPYEMBIX pe3yJlIbTaTOB OCBOCHUS
y4eOHOro npeaMera MPoOBOAUTCS B JOpME TEKYILETro U PyOESKHOTO KOHTPOJIS B BUIE
KOHTPOJIBHBIX PaboT.

7 kJi1acc

Konmponvuas paboma Ne 1 no teme «llepBoHavyanbHbIe CBEICHUS O CTPOSHUU
BEIIECTBA»

Konmponvnasa paboma Ne 2 no teme «Macca, INIOTHOCTb, 00BEMY.

Koumponvnasa paboma Ne 3 no reme «Cuiibl B IPUPOJIEN.

Konmponvnas paboma Ne 4 nio teme «JlaBneHue».

Hmoeosas nposepounas paboma.

8 kiace

Bxoonas nposepounas paboma.

Koumponvnas paboma Ne 2 o teme «TersioBbie sIBICHUS .

Koumponvnas paboma Ne 3 no TeMe «ArperaTHble COCTOSIHHSI BEIIECTBA.

Konmponvnaa paboma Ne 4 nio teme «Inekrpuueckuil Tok. Hampsokenuey,
«Conporupnenue. CoequHEHUE MTPOBOTHUKOBY.

Konmponvnaa paboma Ne 5 no teme «PaboTra U MOIIHOCTH 3JIEKTPUYECKOTO
ToKay, «3akoH Jlxoyis —JIenuay.

Hmoezosas nposepounas paboma

9 kiace

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel o teme «3aKOHbl ABWKEHUSI U B3aUMOJICUCTBUS
TET.

Konmponvnas paboma Ne 2 no teme «MexaHHUUeCKHE KOJIEOAHUS U BOJHBIY.

Konmponvuas paboma Ne 3 o teme «INEKTPUUECKUE U MATHUTHBIC SBICHUS.

Koumponvnaa paboma Ne 4 no teme «CTpoeHHE aTOMa U aTOMHOTO fJIpay U
«CTtpoeHnue u 3BoIonusa BeemeHHon.

Hmoezosas nposepounas paboma.
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IJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O ITIPEAMETA
«PU3NKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

B 1ienom pesynbraTthl ocBoeHusi odydaromumucs ¢ 3[IP yueOHoro mpeamera
«®Du3nkay JOJDKHBI COBIAJAaTh C pe3ysibTaTaMd MPUMEPHON paboueill mporpammbl
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

HaunGosee 3HaunMBbIMHU SIBIISTFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaIIMs K 00yUEHUIO U LIEeII€HANPABICHHON I03HABATEIbHOU AEATEIbHOCTH;

YCTAaHOBKA Ha OCMBICJIEHUE JUMYHOTO OMbITA, HAOMIOAEHUN 3a (PU3NYECKUMU
AKCIIEPUMEHTAMU;

YCTAaHOBKA Ha OCMBICIICHUE PE3YyJIbTAaTOB HAOJIOJACHUI 3a MPUPOAHBIMU U
TEXHOT€HHBIMU SIBJICHUSIMU € TO3ULUN (PU3UUECKUX 3aKOHOB;

CIIOCOOHOCTh OLIEHMBATh IPOUCXOASAIINE U3MEHEHUS U UX IOCIIEICTBUS;
(bopMyIMpOBaTh U OLIEHUBATH PUCKHU, (DOPMHUPOBATH OMbIT;

NOBBIIIICHUE YPOBHS CBOEW  KOMIIETEHTHOCTH  4e€pe3  MPAKTHUECKYIO
JEeSATENbHOCTD (TP COBMECTHOM BBIIIOJIHEHUH JTAOOPATOPHBIX MPAKTHUECKUX PadoT);

YMEHHUE pa3inyaTh y4eOHbIE CHUTyallud, B KOTOpbIX ydamuiica ¢ 3IIP moxer
JEMCTBOBAaTh CaMOCTOSITENIBHO, M CHUTyallud, TA€ CJeAYyeT BOCIOIb30BaThCs
CIPaBOYHOMN MH(pOpPMALIMEN U APYTUMHU BCIIOMOraTeIbHBIMU CPEICTBAMY;

CIIOCOOHOCTH MMPUHUMATh PEIICHHUE B )KU3HEHHOM CUTYalluu Ha OCHOBENEpEeHOoca
MOJIYYEHHBIX B X0J1¢ 00y4ueHHs (PU3NUECKUX 3HAHUHU B aKTyaJbHYIO CUTYAIIHIO;

CIIOCOOHOCTh ~ COOJIOJaTh B  TIOBCEIHEBHOW JKM3HU TpaBWja JIUYHOU
0€30I1acHOCTH Ha OCHOBE MOHUMAaHUS (U3NYECKUX SBJICHUN M 3HAHMUS 3aKOHOB
bu3uKy;

YMEHHE KPUTHUYECKHU OLIEHHWBATh MOJYYEHHYIO OT coOeceqHuKa MH(pOpMaLuIo,
COOTHOCSI €€ CO 3HaHHEM (PU3NYECKHUX 3aKOHOB;

CIIOCOOHOCTH TIePENaTh CBOM COOOPaXKEHUS, YMO3AKIIOUCHUS TaK, 9YTOOBI OBITh
HOHATBHIM JIPYTUM YETOBEKOM;

aJIeKBaTHOCTh TOBEJIEHUS OOY4YalOIIErocsi ¢ TOYKH 3PEHUSl OMACHOCTH WIIU
0e30MacHOCTH AJis ce0sl U 111 OKPY’KaIOIIHUX;

yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYI0BOM 1€ATETbHOCTH;

yrayOjaeHue TMpeAcTaBiICHUHM O LEJOCTHOM KapTHHE MHUpa Ha OCHOBE
NPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUHN U MPAKTUYECKUX YMEHUH.

METAIIPEIJMETHBIE PE3YJIBTATBI

Osnadenue yHugepCaIbHbIMU YUEOHBIMU NOZHAGAMETbHOIMU OCUCMGUAMU:

BEISIBIISITH TIPUYUHEI M CJICACTBUS MPOCTHIX (DU3UICCKUX SIBJICHUIA;

onpeaensaTh (HU3NIECKUEe MOHATHSA, CO3/1aBaTh 000OIIECHMSI, YCTAHABINBATh
aHAJIOTUH, KJIACCH(HUIIMPOBATh, CAaMOCTOSATEILHO BBIOMPATh OCHOBAHMS M KPUTCPUU
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JUTs1 KacCu(UKALIMY, UCTIONB3YSI CIIPABOYHYIO MH(POPMAIIUIO U ONTUPASCh HA aTOPUTM
y4eOHBIX JEHCTBUM;

YCTAaHABIMBATh MPUYUHHO-CIECICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyxJeHue, yMOo3aKiItoueHue (MHAYKTUBHOE, JeNYKTUBHOE, 10 aHAJIOTHUH) U JIeNaTh
BBIBO/IbI T10JT PYKOBOJICTBOM I1€J1arora;

UCKaTh WJIA OTOMpPaTh MH(POPMAIUIO WM JaHHBIC U3 UCTOYHUKOB C YYETOM
MPEAJIOKEHHON yueOHOM 3a1auM U 3aJaHHBIX KPUTEPUEB.

C03/1aBaTh, MPUMEHSThH U MPEe0OPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETIA U CXEMBbI
JUTSI pelieHus] yueOHBIX U TT03HABATENIbHBIX 3a/1a4;

C IOMOIIIBIO TI€JIarora Uik caMOCTOSITEIbHO POBOJIUTh OIBIT, HECIOXKHBIN
AKCIICPUMEHT I10 YCTAaHOBJICHUIO OCOOCHHOCTEH (PU3MUECKOT0 00hEKTA MITH SIBJICHUS;

npeo0pa3oBbIBaTh MH(OPMAIUIO U3 OJJHOTO BUJIA B IPYroil (TaOIuIly B TEKCT U
mp.);

YCTaHABJIMBATh B3aMMOCBS3b (DU3UYECKUX SIBJICHUN M TMPOIIECCOB, HCIONb3YS
AJTOPUTM y4E€OHBIX JICHCTBUIA.

Osnadenue YHUBEPCATbHBIMU yueonvimu KOMMYHUKAMUBHBIMU
oelicmeuamu:

OCO3HAHHO HCIIOJNb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHM C 3ajauei
KOMMYHUKAIIMH ISl BBIPAKEHUS] CBOMX MBICIIEH M MTOTPEOHOCTEN /ISl TIJIaHUPOBAHUS
CBOEH IeATEIbHOCTH,

OpraHU30BBIBaTH YU€OHOE B3aMMO/ICHCTBHE B rpyIie (OMpeaesaTh 00Iue ey,
pacnpenensTh poiu, T0rOBapuBaThCs APYT C APYTOM U T. 1I.).

1[€JICHAIIPABIICHHO UCIIO0JIb30BaTh nH(OPMAITMOHHO-KOMMYHUKATHBHBIC
TEXHOJIOTUU, HEOOXOIUMBIE JUIsl PEIICHHUS Y4E€OHBIX M MPAKTUYECKUX (PUINUECKUX
3azay;

OpPraHU30BbIBATh Y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JI€ATEIBLHOCTH C
YUHUTEJIEM U CBEPCTHUKAMH B MPOLECCE 3aHATHIA (PUINKOM.

Osnadenue ynugepcanbHolMu YUeOHbIMU PEZYIAMUGHHIMU OCUCHEUAMU:

MOHUMATh EIH €CTECTBEHHOHAYYHOr0 OOy4eHHs, CTaBUTh U (PopMyIHUpoBaTh
11 ceOst HOBBIE 3a/1a4M B yueOe U MO3HABATEIbHOU JEATEIbHOCTH;

oOHapyxuBaTh U (OPMYIHPOBATH Yy4EOHYIO MpOOJIEMy, ONPENENITh Iehb
y4eOHOM eI TeNbHOCTH;

CaMOCTOSITEJIbHO WJIM C MOMOIIbI0 YYWUTENsl IUIAHUPOBATh MYTHU JOCTHKEHUS
nened B (PU3MYECKUX SKCIEPUMEHTaX, B TOM YHCIIE ajlbTepHATHUBHBIC, OCO3HAHHO
BbIOMpaTh Hanbosee 3(h(PEeKTUBHBIE CIIOCOOBI pEeNIEHUS! YUEOHBIX U MMO3HABATEIbHBIX
3ajay;

COOTHOCHUTH CBOW MPAKTUYECKHUE JCUCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMu,
OCYIIECTBJISITh KOHTPOJIb CBOEH AESATEIbHOCTU B MPOLECCE JTOCTUKEHUS pe3yJibTaTa,
OIpEAENATh CIOCOObI NEHCTBUN B paMKaxX MpPEJI0KEHHBIX YCIOBUNH M TPeOOBaHMIA,
KOPPEKTHUPOBATH CBOU JICMCTBUSL B COOTBETCTBUU C U3MEHSIOLICUCS CUTYaIUEN;

NPAaBWIBHOCTh  BBIMIOJIHEHHUS ~ DKCHEPUMEHTAIBHOM  yuyeOHOM  3ajauu,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHHUS;

BIIaJICHUE OCHOBAMHU CaMOKOHTPOJSI, CAMOOLEHKH, MPUHATHS PEIICHUuN u
OCYIIECTBJIEHUS] OCO3HAHHOI'0 BbIOOpA B yU€OHOM U MMO3HABATENILHOM €S TEIIbHOCTH;

22



JaBaTh aJ€KBaTHYIO OIIEHKY CUTYallMH U MpeJiaraTh MJIaH €€ U3MEHEHHUS;
NPEIBUIETh TPYAHOCTH, KOTOPbI€ MOT'YT BOSHUKHYTH MPHU PEIICHUH y4eOHOM
3a/1auu;
0CO3HABAaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT.

HNPEIMETHBIE PE3YJIBTATBI

TpeOoBanusi kK MpeAMETHBIM pPe3yJbTATAM OCBOCHHMS Y4eOHOI0 mpeaMeTa
«Pu3uKa», pacnpeaejeHHbIe 110 roxaM 00y4eHu s

Pesynpratel mo rogam (GopMymHMpyrOTCs N0 NPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaTOB OT rojia K roAy (pe3yJabTaThl 04EPEeTHOr0 rojia 0 YMOIUYaHUIO BKIIOYAIOT
pe3yNbTaThl NPEABIAYIIUX JIET).

7 KJIACC
[IpenmerHbie  pe3yibTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTH y 00YJAIOIITUXCSI YMECHU

— OpHCHTHPOBATHCSA B TOHATHIX M ONEPUPOBaTh MMM Ha 0a30BOM YpOBHE:
dbu3uYeCKre W XUMUYECKHUE SIBJICHUS, HAOJIOJ€HUE, SKCIIEPUMEHT, MOJIENb,
TUMO0Te3a; CIUHUIBI (U3NYECKUX BEIWYHH; aToOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSI BelllecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOE); MEXaHUYECKOE
JIBIDKEHHE (PaBHOMEpPHOE, HEPaBHOMEpPHOE, MNPSIMOJIMHEHHOE), TpaeKTopus,
paBHOAEHCTBYIOMAs CrJl, neopmanus (ynpyras, IiacTHIecKas ), HeBECOMOCTb,
COOONIAIOIIMECS COCY/IbI, C OTIOPOM Ha AMJIAKTUUECKUN MaTepua

— paznuyath sBiaeHUuA (Auddy3us; TEMIOBOE ABMKEHHUE YaCTHUI[ BEIIECTBA;
pPaBHOMEPHOE JIBUKCHUE; HEPaBHOMEPHOE JIBUKCHUE; WHEpIUS;
B3aUMOJICUCTBUE TEII, pagHOBecUe MBEPOLIX mel C 3AKPENIEHHOU OCbHo
spawjenus; niepeaada AaBJICHUS TBEPJABIMM TelaMU, KUAKOCTSIMH W Ta3aMu;
aTMoc(epHOe JJaBJICHHE; IJIaBaHUE TEJT; TPEBPAIICHUS MEXaHUYECKON IHEPTHH )
[0 ONHCAaHUIO MX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JIaHHOE (PU3HUECKOE SBJICHHE, MOCIe MPEeaBapUTEILHOIO
00CYXJIEHUS C TIeIarorom;

— pacIio3HaBaTh MPOSBICHNE U3YUCHHBIX (DU3UUECKUX SIBJICHUN B OKPYKAIOIIEM
MHpE, B TOM YHuCle (PU3HUECKHE SBIICHHUS B MPUPOC: MPUMEPHI ABMIKCHUS C
Pa3JIMYHBIMHA CKOPOCTSIMA B >KMBOM M HEXUBOW NPUPOJE; IAEHCTBUE CHIIBI
TPEHHS B MPHUPOJAC M TEXHUKE; BIUSHHUE aTMOC(HEPHOI0 JABIICHHS Ha >KHBOM
OpraHu3M; IJIaBaHUE PhIO; pblYard B TeJie YelIOoBEKa; MPH ITOM IEPEBOIUTH
MPAKTHYECKYIO 3aa4y B y4eOHYIO, BBIICIATH CYILIECTBEHHBIE
CBOMCTBa/TIPU3HAKU (PU3HUECKUX SBJICHHM C TOMOIIBIO TIEarora;

— OINWCHIBATh W3YUYCHHBIC CBOMCTBA Tel U (PU3NUECKUE SIBJICHUS, HCIOIb3YS
¢busnueckue BeMWYUHBI (Macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMS, IYTh,
CKOpPOCTb, CPEIHSIA CKOPOCTh, CHJIa YIIPYI'OCTH, CHJIA TSKECTHU, BEC TeJa, CHIIa
TpeHus, JaBjieHue (TBEPAOro Tela, KUIKOCTH, raza), BhITAJIKMBAOIIAS CuUIa,
MexXaHH4YecKas paboTa, MOIITHOCTb, IJICUO CHIIBI, MOMEHT CHJIBI, KO3 PHUIIEeHT
MOJIC3HOTO AEHCTBHS MEXaHU3MOB, KHHETHYECKAs U MOTCHIIMAIbHAS DHEPTHS) C
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OTOpPOM Ha CXeMy; TpH OIHUCAHWHA PACKPhIBATh (PU3UUSCKUN CMBICI
WCIIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYCHUS M CAMHUIIBI (PU3NIECKUX BEITUYMH,
Haxooums Gopmyvl, céA3bI8aAOUjUe OAHHYIO DUBULECKVIO GEIUYUHY C OpYeUMU
BeIUUUHAMU, CMPOUMb 2pAPUKU  USVUEHHBIX 3asUcuMocmel QuaUUecKux
geuyuUH C ONOPOU Ha TUJAKTUYECKUI MaTepua;

XapaKTepH30BaTh CBOMCTBA TeJ, GU3NUECKUE SBICHHS M TPOIECCHI, UCTIONB3YS
MpaBUJIa CI0XKEHUsI CUJI (BJIOJIb OJTHOM MpsIMOW), 3axkon I'yka, 3akown Ilackans,
3axoH Apxumeoa, npasuno pagHogecus pviuaza (0J10Ka), «30710moe NPaguioy
MeXauuku, 3aKOH COXPAHEHHWS MEXaHWYEeCKOW HSHEpruu; NpHU STOM J1aBaTh
CJIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3ANUCHIBAMb €20 MAmeMamuyeckoe
8blpadceHue noo pyKo8oOCmMeoM nedazoza ¢ 00cyicoeHuem niana pabomol,
OOBSCHATHh (PU3UYECKUE SBIICHUS, TPOIECCH U CBOMCTBA TN, B TOM YHCIIC U
B KOHTEKCTE CUTYallUui MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: Mpy MOMOIIIH
reflarora BeISBJIATh MPUYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSCHECHUE W3
1—2 noruyeckux maroB ¢ ONOpoi Ha 1—2 W3yYEHHBIX CBOWCTBA (U3HUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pelmaTe TUIIOBBIE PACUETHBIE 3a7a4yd B |IEHWCTBHME C OMOpPOM HA AITOPUTM,
MIpeIBapUTEIHLHO PAa300paHHBIN COBMECTHO C TEAaroroM, UCHOIb3ys 3aKOHbBI U
dhopmyIibl, CBsI3bIBaIONINE (DU3NUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS
3a/lauu 3aMHChIBaTh KPATKOE YCJIOBUE, TIOJCTABIATh (PH3NUECKHE BETUYMHBI B
dbopMyiabl UM TPOBOAUTH PACU€Thl, HAXOJIUThb CIPABOYHBIE JIaHHEIE,
HEOOXOAMMBIC ISl PEUICHHs 3a7a4, OIICHUBATh PEATUCTUYHOCTh MONYYCHHON
(hU3UYECKON BEIIMUUHBL

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh MPU TIOMOIIH (PHU3NIECKUX
METOJIOB TIOCJI€ MPEABAPUTENHLHOTO OOCYXACHUS C TEeNaroroM; MpHu MOMOIIU
nejiarora B ONMUCAHUM UCCIIEIOBAHUS BBIICIATH IPOBEPSEMOE MPEATIONOKEHHUE
(rumote3y), C OMOpOM HA JUAAKTHUECKUW MaTepwan pa3indaTb U
WHTEPIPETUPOBATh TONYICHHBIA PE3YIbhTaT, HAXOAUTHh TOCTE OOCYXICHHS C
nearoroM OmuOKM B XOZE OIbITA, JIeJaTh BBIBOJIBI 11O €r0 Pe3yJibTaTaM;

yMETh HAXOJUTh C HCIOJIb30BAHHEM HHU(PPOBBIX 00Pa30BATEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WK (DU3NIECKUX CBOMCTB TEI:
dbopMyIMpoBaTh MPOBEPSiEMbIE MPEANOIOXKEHUS, COOUpATh YCTAaHOBKY U3
NPEI0KEHHOTO0 000pPYIOBaHUS C OTIOPOM HAa CXEMY, 3aMUCBIBATH X0 OMbITAU
(GbopMyIMpOBaTh BHIBOJIBI ITO/I PYKOBOJICTBOM I1€1arora;

BBITIONIHATh NPSIMble U3MEPEHUsI PACCTOSHUSA, BPEMEHHU, MacChl Tela, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M ITU(DPOBBIX MPHOOPOB
C OTOPOI Ha aNTOPUTM; 3alUCHIBATh MMOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM
a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTH COBMECTHO C TI€IaroroM HCCIEIOBAHUE 3aBUCUMOCTH OJHOU
(bu3MUeCcKO BENUYUHBI OT JAPYrod C HCIOIB30BAHUEM IMPSMBIX H3MEPEHH
(3aBHCHUMOCTH TIYTH PaBHOMEPHO NBWKYIIErOCS TEla OT BPEMEHH IBIDKCHUS
TeNa; CUNbl MPEHUsi CKONbMCeHUs Oom eeca mena, Kaiecmea o00pabomxu
nogepxHocmeti mel U HE3ABUCUMOCMU CUTbl MPEHUs Oom Niowaou
CONPUKOCHOBEHUS e, CUTbL YIPY2OCU OM YOTUHEHUST NPYIHCUHDL,
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BLIMANKUBAIOWEU CUTbl OM  00bEMA NOSPYICEHHOU uacmu mena u om
NIOMHOCIU AHCUOKOCIU, €€ He3A8UCUMOCTU OM NIOMHOCMU Meld, Om 21y Ounbl,
Ha KOMOPYIO NO2PYHCEHO MeNo;, YCI08Ull NIABAHUs Meil, YCI08UL PABHOBECUs]
pbviuaza u 610K08); O] PyKOBOJICTBOM I€arora y4acTBOBaTh B IUIAHUPOBAHHUH
y4eOHOro HCCIEOBaHus, COOMpaTh YCTAaHOBKY W BBITIOJHATH H3MEPECHHS,
clieysd TPEMIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YNIbTAaThl MOTYYECHHOU
3aBUCUMOCTH (PHU3MYECKUX BEIUYMH B BHUJAE MPEIOKECHHBIX TaOIHUIl U
rpaduKoB, AeTaTh BBIBOABI IO Pe3yJibTaTaM MUCCIEIOBAHNUS;

COOTHOCUTh KOCBEHHBbIE M3MEpeHHs] (PU3NUYECKHMX BEIUMYMUH (TUIOTHOCTH
BEIIECTBA XUAKOCTU U TBEPAOIrO TeJla; CUJIa TPEHUS CKOJIbKEHUS; JaBJICHUE
BO3/yXa; BBITAJKWBAIOIIAS CHJIA, ICUCTBYIOIIAsl HA IOTPYKEHHOE B KHUIKOCTh
TeNO; KO3(PQUIMEHT TMOJE3HOr0 JEHCTBUS NPOCTHIX MEXAHU3MOB), CIEAys
NpEI0KEHHON MHCTPYKITUNH; TIPY BHITIOJTHEHUN U3MEPEHHI MOJT PYKOBOJACTBOM
nejarora coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCISTH 3HAUCHUE
MCKOMOM BEJTMUMHBI;

coO0aTh MpaBuia TEXHUKU O€30MacHOCTU Mpu paboTe ¢ 1adopaTopHbIM
000pyA0BaHUEM I10CIIE NIPEIBAPUTEIBHOTO 00CYKIEHHS C TIEJarorom;
COIMOCTABJISTh TPUHIMIBI JACHCTBUS NMPHOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChI, TEPMOMETP, TUHAMOMETp, COOOIIAIONIMECS COCYAbI, OapoMeTp, pblyar,
MOJBIKHBIA W HEMOJABMXKHBIA OJIOK, HAKIOHHAs IUIOCKOCTh C OMOpOW Ha
IUAKTUYECKUN MaTepHa;

XapaKTepH30BaTh MPUHIUIBI JEHCTBHUS M3yYE€HHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB MOCTIE MPEIBAPUTEIHHOTO OOCYKACHUS C TIEJar0oroM C OIIOpPOr Ha UX
omucaHus (B TOM 4YHCIIe: MOJMUIMIIHUKH, YCTPOHCTBO BOIOMPOBOAA,
THIPaBIMYECKUIN MPECC, MAHOMETP, BEICOTOMED, MMOPLTHEBOM HACOC, APEOMETP),
UCTIOJb3ysl 3HAHHUA O CBOMCTBaX (PU3MUECKUX SBJICHUH U HEOOXOAUMbIE
¢busnyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI / HAXOAUTh MH(DOPMALMIO O TpUMEpax MPaKTHUECKOTO
UCIIOJIb30BaHUs (GU3NYECKUX 3HAHUM B TOBCEITHEBHOM KU3HU JJ1s 00€CIIeueHUs
0€30MacHOCTH MpU OOPAIEHUU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBaMH,
COXpPaHEHHUS 3JI0pOBbS U COOJIOACHHUS HOPM 3KOJOTHYECKOTO IOBEICHUS B
OKpY>KaloIIel cpere;

OCYILECTBISATH C TOMOIMIBIO MEarora 0TOOpP UCTOYHUKOB MH(POPMAIUHU B CETH
HHTepHeT B COOTBETCTBUHM C 33/JaHHBIM TMOMCKOBBIM 3aIpOCOM, Ha OCHOBE
UMEIOIUXCSA 3HAHUM U MyTEM CPaBHEHHS PA3IUYHBIX MCTOYHUKOB BBLIEIATH
uHPOpMAIMIO, KOTOpasi SBISETCS TMPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

WCTIOJIb30BaTh TMPH BBIMOJIHEHWN YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepaTypy (U3MYECKOTrO COAEpX aHHs, CIPaBOYHbIE MaTepUalbl, PECYpChI
ceru  HWuTepHer; Biajgerb nNpuéMaMHd  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh MOJ1 PyKOBOACTBOM I€JJarora ¢ 00CykK1eHueM Iu1aHa paboThl KpaTKue
NICbMEHHBIC U YCTHBIE COOOIICHNS HAa OCHOBE 2—3 MCTOYHUKOB MH(OpMAIUH
(bu3NYIECKOro ColepKaHus, B TOM YHCIIe MyOIMYHO AeNaTh KpaTKUe COOOICHHS
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0 pe3ynbTaTax MPOEKTOB WJIM YYEOHBIX MCCIEIOBAHM; MPU 3TOM TI'PAMOTHO
MCIIOJIb30BaTh N3YYCHHBIN MOHATUWHBIN anmapaT Kypca QU3nKu, COMPOBOKIAThH
BBICTYIUIEHUE IIPE3EHTALUEH;

— TpH BBINIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHUHI IMOA PYKOBOJCTBOM
nejarora  pacmpenensitb OOs3aHHOCTM B Tpymdmne B COOTBETCTBUU C
IIOCTABJICHHBIMM 3aJ1a4aMH, CJIEIWTHh 3a BBINOJIHEHUEM IUIaHA JEHCTBUM,
aJIcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JCATEIBHOCTh TPYIIIIHI;
BBICTPAaMBATh ~KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YUHUTHIBAs MHEHHUE
OKPYKaIOIIUX.

8 KUIIACC
[IpeamerHble  pe3yapTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI — OTPaXaTh
c(hOpMHUPOBAHHOCTH Yy O0YHAIOIIUXCSI YMEHUA:

— OPHUEHTUPOBATHCS B MOHATHUSIX M OMEPUPOBATH UMK Ha 0A30BOM YPOBHE: Macca
U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSIHUS BEIECTBa, KPUCTANIMYECKHUE U aMOp(HbIEC Tena, HACHIIICHHBIA U
HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3AyXa; TEMIEpaTypa, BHYTPEHHSS YHEPT U,
TEIUIOBOM JIBUTATEIb; JJIEMEHTAPHBIA 3JIEKTPUYECKUN 3apsifi, JIEKTPUUECKOE
nojie, MPOBOJHUKH ¢ JUAJICKTPUKHU, TOCTOSHHBIA JJIEKTPUYECKUN TOK,
MarHuTHOE MOJIE;

— pa3nuyaTh SBIEHUS IIOCJIE€ MPEABAPUTEILHOIO OOCYXKIEHUs C TeaaroroMm
(TeryioBOEe  paclIMpeHHue/cKaTue, Tellonepenaya, TEMIOBOE€ pPaBHOBECHE,
CMauyuBaHUE, KaNWUISIPHBIE SBJICHUS, UCIApeHUE, KOHACHCAlUs, TUJIaBJICHUE,
KpUCTaTA3AIS (oTBepAeBaHue), KUTICHHE, Teruionepeaayda
(TErIONPOBOAHOCTh,  KOHBEKIUS,  W3JIYyYEHHUE);  DJIEKTpU3alus  Tel,
B3aMMOJICCTBUE 3apANIOB, JCHUCTBUSL DJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJICHCTBUE MArHUTOB, JICKCTBME MArHUTHOTO  TOJIS
Ha TPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHas WHAYKIHUSA) MO OMUCAHUIO HUX
XapaKTEepHbIX CBONCTB M HAa OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JAaHHOE
(bu3nUecKoe SBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TIEAArora MPOSBICHUE W3YYEHHBIX (PU3MUECKHUX
SBJICHUM B OKPYXKaIOIlEeM MHUPE, B TOM yucie GU3NUECKUE SBJICHUS B IIPUPOJIE:
MMOBEPXHOCTHOE HATSKEHHUE U KANWJUISIPHBIC SIBIICHUS B IPUPOJIE, KPUCTAIIBI B
npupoae, usnydenue ConHia, 3amep3aHue BOAOEMOB, MOPCKHUE OpH3HI,
oOpa3oBaHHWE pOCHI, TyMaHa, WHEs, CHera; »JJEKTPUUYECKUE SBJICHUSA B
aTMocdepe, IIEKTPUYECTBO JKUBBIX OPTraHU3MOB; MAarHUTHOE IIOJe 3eMIIH,
Apeld MOMIOCOB, pOJib MATHUTHOTO TOJSA VISl JKU3HM Ha 3emiie, MOJISIpHOE
CUSIHHE; TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/7ad4y B Y4EOHYIO, BBIJCISATh
CYIIIECTBEHHBIEC CBOMCTBA/TIPU3HAKN (PU3UUECKUX SIBICHHIA;

— OIKCBHIBaTh I0OJ] PYKOBOJCTBOM Iejnarora ¢ OOCYXIEHHEeM IulaHa padoThl
M3y4YCHHbIC CBOMCTBAa Tel W (U3UYECKUE SIBIICHUS, HCIOIL3Ys (hU3MUYECKUe
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSII SHEpPrus, KOJUYECTBO TEIUIOTHI,
yaelbHasg TEIUIOEMKOCTh BEIECTBA, YIENbHAs TEIJIOTA IUIaBICHUS, yAelbHas
TEIJI0Ta Mapoo0pa3oBaHus, yAelbHAs TEIIOTa CropaHus TOTUINBA,
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KO3 (PUIIMEHT TOJE3HOr0 JEWCTBHUS TEIUIOBOM MAlIMHBI, OTHOCHUTEIIbHAS
BJIQXHOCTh BO3/AYyXa, JJIEKTPUYECKUH 3apsj], CWIa TOKA, 3JIEKTPUUYECKOE
HanpsDKEHUE, CONPOTHBIICHHE TMPOBOAHUKA, VYAEIbHOE CONPOTUBIICHUE
BEUIECTBA, paboTa M MOIIHOCTh 3JJIEKTPUYECKOIO0 TOKA); MPHU OMHCAHUHU
NpaBWIbHO TpakTOBaTh C TMOMONIbIO Tmefarora (PU3WYECKHd  CMBICH
UCIIOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUS W €IUHHLBI (U3HYECKUX BEJIWYMH,
HAaXOJUTh (POPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYI0 BEIUYHHY C
APYTUMHU  BEJIMYMHAMH, CTPOUTh TpaduKu HM3YyUYEHHBIX 3aBUCHUMOCTEH
(bM3UYCCKHUX BEIIMUHMH,

OIPEALINATH MOCIE MPEABAPUTEIBHOI0 00CYX AEHUS C MEeJaroroM CBOMCTBA Tell,
¢u3nueckue SBICHHUS W TMPOLECCHl, HUCIOIb3ysd OCHOBHbIE TOJOXKEHHUS
MOJIEKYJIIPHO-KUHETUYECKOM ~ TEOpPUHM  CTPOEHUS  BEIIECTBA,  IPUHIIMI
CYNEpIO3ULIUU MoJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja,
3akoH Oma Uil yyacTka Lenu, 3akoH J[coynsi—/lenya, 3aKOH COXpaHEHUS
DHEPTUU; TPU ITOM HAXOAWUTH CJOBECHYIO (DOPMYIHMPOBKY 3aKOHA MU €ro
MaTEMaTUYECKOE BBIPAKEHHE C ONOpod Ha LHUQpOBbIe 00pa3oBaTENbHbIE
pecypchl;

COOTHOCHTH IOJI KOHTPOJIEM Iefarora (pu3nyecKue mpolecchl U CBOMCTBA Te,
B TOM YHCJIE U B KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa,
IpU TOMOIIM TIEJarora BBIABIATh NMPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHHE U3 1—2 JOrnYecKux MIaroB ¢ onopoi Ha 1—2 MU3y4yeHHBIX CBOWCTBA
(bu3HYeCKUX SBICHUM, PU3NIECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

peliaTh TUIOBBIE pacu€THBIE 3aa4l B 1—2 AEMCTBUS C OMOPOM HA aJIrOPUTM,
MpeIBapUTEIbHO PAa300paHHBI COBMECTHO C MEAAroroM, UCIOJb3Ys 3aKOHBI U
dbopMyIibl, CBsI3bIBAIONINE (PU3HMUECKHE BETUUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCIOBHE, BBISIBISTH HEJOCTATOK JaHHBIX JIs
pelIeHMs] 3a/layd, BbBIOMpaTh 3aKOHBI W (HOPMYJbl, HEOOXOAUMBIE sl €€
pElICHMs, NPOBOAUTH pacy€Tbl M CPABHUBATh IIOJYYEHHOE 3HAYCHUE
(U3MUECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

MMETh NPEJCTABICHUE O MpoOIeMax, KOTOPbIE MOYXHO PELIMTh MPU MOMOIIU
¢u3nyecKux METOJIOB IOCIIE€ NPEABAPUTEIBLHOTO OOCYKIEHUS C IEIarorom;
UCIIOJIb3Ysl OMUCAHUE UCCIIEI0OBAHMS, BBIJIEIATH IPOBEPSEMOE IPEATON0KEHNUE,
OLICHMBAaTh IMPAaBWIBHOCTh NOpSAJKA NPOBEICHUS MCCIEIOBAaHUA, J€JaTh
BEIBO/IBI;

yMETh HaXOJUTh C HCIOJIb30BAHHEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB
OTIBITHI 10 HAOIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3UYECKUX CBONCTB TEIN
(KanmuJUIApHBIE SIBJIEHUS, 3aBHCHUMOCTb JABJIEHUS BO3JlyXa OT €ro o0beéma,
TEeMIEPaTypbl; CKOPOCTH IMPOLIECCa OCTHIBAHUS/HATPEBAHUSA NPU U3IYYSHUU OT
[[BETA M3JIy4arolIei/MOrIomaroiiei moBepXHOCTH; CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIEPATYPHI )KUJIKOCTH U IUIOIIAIN €€ MOBEPXHOCTHU; IEKTPU3ALUS TE U
B3aUMOJICUCTBUE IJIEKTPUUYECKUX 3apsioB; B3aUMOJEHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yaJIU3alysi MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; IEUCTBUS
MarHUTHOIO MOJISl HA IPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
AJIEKTPOJBUTATEIS TOCTOSHHOT'O TOKA): (POPMYyIHUpOBATh MPOBEPSIEMbIE
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MIPEANOIO0KEHUsSA, COOUPATh YCTAHOBKY M3 IMPENJIOKEHHOI0 00OpYyAOBaHUS C
OIOpOIl Ha CXeMy; OMMCHIBATH XOJ OIBbITa U (POPMYIMPOBATH BHIBOJBI I0J]
PYKOBOJICTBOM II€/1arora;

MMETh MPEJCTABIECHUS O U3MEPEHUH TEMITEPATYPbl, OTHOCUTEIBHOMN BIa)KHOCTH
BO3/1yXa, CWJIbI TOKA, HAIIPSPKEHUS C UCIIO0JIb30BAHUEM aHAJIOIOBBIX IPUOOPOB U
JAaTYMKOB (PU3WYECKHX BEIWYMH; MpU TOMOLIM II€Jarora CpaBHUBATH
PE3yNbTaThl U3BMEPEHUN C YyU4ETOM 3aJJaHHOM a0CONIOTHOM MOTPEUTHOCTH;
OPOBOJAUTh COBMECTHO C IIE€AArOroM MCCIEJ0BAaHUE 3aBUCHUMOCTH OJHOM
(bu3MUeCcKO BENWYUHBI OT JAPYroM C HMCHOJIb30BAHHEM MPSMBIX H3MEPEHHUI
(3aBHCHMOCTb  CONPOTHUBIIEHUS IPOBOJHHMKA OT €ro JUIMHBL, IUIOLIAIU
MIONIEPEYHOr0 CE€YEHUs M YIEIBbHOIO COIMPOTUBIICHHS BEIIECTBA ITPOBOJIHMKA;
CWJIbl TOKa, WAYIIEro 4Yepe3 MNPOBOJHMK, OT HANpPSIKEHUS HAa IMPOBOJHUKE;
UCCIICIOBAHNE  IOCIEAOBATEIIBHOIO M NApPaJUIENbHOIO  COEIMHEHMIA
MIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY U
BBIIIOJIHATD U3MEPEHUS 110J] PYKOBOJICTBOM I1€J1arora, ciaeays NpeyioxKEHHOMY
IUIaHy, (DUKCUPOBATh PE3yJIbTAThl NOJIYYEHHOW 3aBUCUMOCTH B BUJIE€ TaOIUIl U
rpauKoB, JeaTh BHIBOJABI MO pe3yIbTaTaM MCCIEIOBaHUS Mocie 00CyXKIeHUS
C IIe1arorom;

COOTHOCUTh KOCBEHHbIE HW3MEpPEHHUsS] (U3MUECKUX BEIMYUH (yZAesibHas
TEIUIOEMKOCTh BEIIECTBA, COIMPOTHBIICHHE MPOBOJHHMKA, padOTa M MOILIHOCTH
AJIEKTPUYECKOr0 TOKA): € IOMOINBIO Iefarora IUIAHUPOBATh H3MEPEHUS,
coOupaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY,  CI€Aysl  MpeAJIOKEHHOU
WHCTPYKIUH, U BBIYUCIISTh 3HAUCHUE BEIMYNHBI;

coOroaTh MpaBuila TEXHUKU O€30MacHOCTU Ipu paboTe ¢ 1adopaTopHBIM
000pyA0BaHUEM TOCIIE MPEIBAPUTEITBLHOTO OOCYKIEHHS C NIEAArOrOM;
CONOCTAaBIIATh C TIOMOLIBIO II€farora MPUHLHIIBI JEUCTBUS HM3YYEHHBIX
pruOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOIl HA UX OmHUCcaHus (B TOM YHUCIE:
CUCTEMAa OTOIUIEHHS JOMOB, THIPOMETp, NapoBas TypOHWHA, aMmIepMETp,
BOJIbTMETP, CUETYMK DJIEKTPUYECKOW DSHEPrUH, 3JIEKTPOOCBETUTEIBHBIE
npuOOpbl, HArpeBaTelIbHbIE AJIEKTPOINPUOOPHl (MIPUMEPHI), AIEKTPUUECKHUE
IIPEIOXPAHUTENN; BJIEKTPOMATHUT, 3JEKTPOJABUraTENb IOCTOSHHOIO TOKA),
UCIIOJIb3Ysl METOJUYECKUE MaTepuajbl O CBOMCTBaX (PU3MUECKUX SBJICHUN U
HE00X0IUMbI€ (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCIE MPEIBAPUTENBHOTO OOCYKICHHS C MEJaroroM IMpoCThie
TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHbIE MNPUOOPHI MO CXEMaM H
CXEMAaTHYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETD,
TUTPOMETp, JABUTATENb BHYTPEHHEIO CrOPAaHMs, JJIEKTPOCKOIL, PEOCTar);
COCTAaBJATH CXEMbI DJJIEKTPUUYECKMX LENed ¢ MOCIEAOBATEIbHBIM U
napajuleJbHbIM COEIMHEHHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE OOO3HAYEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

MPUBOJIUTH TMPUMEPHI/HAXOAUTh HHPOPMALIMIO O TPUMEPAX MNPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUM B TOBCETHEBHOM KU3HU JJIs 00€CIIeUeHUs
0€30MacHOCTH MPHU 0OpaIEHUH € MPUOOPAMU U TEXHUUECKUMHU YCTPOUCTBAMHU,
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COXpaHEHUSI 3JI0pPOBbS U COONIOACHHUS HOPM D3KOJOTHYECKOTO TOBEACHHUS B
OKpYyXalollen cpese;

— OCYHIECTBJIATH C TIOMOIIBIO TEeAarora MOUCK HH(OpMaMu (PUINIECKOTO
cojepkaHusi B ceTu VIHTepHET, Ha OCHOBE HMEIOUIMXCA 3HAHUU U MyTEM
CpaBHEHUS JOTIOJHUTEIBHBIX MUCTOYHHKOB BBIICIATH MHPOPMAIIMIO, KOTOpas
SBJISIETCS] MPOTUBOPEUYMUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;

— HCIMOJb30BaTh MPU BBHINMOJTHEHUH YYE€OHBIX 3aJaHUM OTOOPAHHYIO TEeAaroroMm
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PHU3UUECKOro COepKaHUs, CIpPaBOYHBIC
MaTepuaibl, pecypchl ceTu HTepHeT; BIajeTh npuéMaMu KOHCTIEKTUPOBAHUS
TeKcTa, nmpeodpazoBanus HHGOPMAIIMK U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO
C OMOPOIA Ha AITOPUTM M YTOUHSIOIIUE BOIIPOCHI MEarora;

— co37aBaTh MOJA PYKOBOJCTBOM IIefarora ¢ OOCYXXIEHHEM IUIaHa padOTh
MUCbMEHHBIE U KpaTKUE YCTHBIE CcOoOIIeHus, 0000mas wuHopManuo u3
HECKOJIbKMX MCTOYHHMKOB (DM3MYECKOTO CONEP)KaHUsA, B TOM YHCIE MyOIUIHO
NPEJCTaBIATh PE3yNbTaThl MPOSKTHOW UM HCCIEA0BATEIbCKOMN 1eATEeIbHOCTH;
IIpY 3TOM T'PAMOTHO MCIIOJIb30BaTh M3YyYECHHBIN IMOHATUWHBIM alapar Kypca
(bu3MKH, COMPOBOXKAATH BHICTYIIJICHUE MPE3EHTAINEH;

— IIpH BBIIIOJIHEHUH YUEOHBIX IPOEKTOB U UCCIIEI0BaHUN (PU3NUECKUX MTPOLIECCOB
MOJT PYKOBOJCTBOM TIelarora pacmlpeiensiTh OO0sS3aHHOCTH B TpyHIe B
COOTBETCTBHM C MOCTAaBJICHHBIMH 3aJ[auaMu, CJIECIUTh 32 BBIIIOJIHEHHEM ILIaHa
JIEHUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN BKJIa/ B
AESITENFHOCTh TPYMIbBI; BHICTpPAaWBAaTh KOMMYHHUKATHMBHOE B3aMMOJCHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3periaTh KOH(IUKTHL.

9 KIIACC
[IpenmeTHbie  pe3ynbTaThl Ha ©a30BOM  ypOBHE JOJDKHBI  OTpaXkaTb
c(hOpMHUPOBAHHOCTH Yy O0YJAIOIIUXCS] YMEHU:

— OpUEHTUPOBATbCA B MOHATHSAX M ONEPUPOBATH MMM Ha 0a30BOM YpPOBHE:
cucreMa OTcuéra, MaTepualibHas TOYKa, TPACKTOPHs, OTHOCHUTEIHHOCTh
MEXaHUYECKOro JBHKEHUs, nedopmanus (ympyras, MjaacTUyecKkas), TPEHHE,
yeHmpocmpemumenvbHoe YCKOpeHue, HEBECOMOCTbh M MEpPerpy3ku; LEHTP
TSOKECTH; aOCOIMIOTHO TBEPAOE TEIO, IICHTP TSHKECTH TBEPAOro Tela,
paBHOBECHE; MEXaHWYECKUE KojieOaHWsl M BOJHBI, 3BYK, MWH(pa3BYKH
yIbTPa3BYK; O3JCKTPOMArHUTHBIC BOJHBI, IIKanda SJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U aJIbHO30PKOCTb, CHEKMPbl UCNHYCKAHUSL U NO2TOWCHUST;
anb(Qa-, 6eTa- U raMMa-u3Jy4eHUs], U30TOIbI, sIepHasi SHEPTeTUKA;

— COOTHOCHUTDH SIBJICHHUS TIOCJIE€ MPEIBAPUTENBHOTO OOCYXACHHUA C TMeNarorom
(paBHOMEpHOE u HEpaBHOMEPHOE IpSIMOJIMHEHOE JBUKECHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE TaJeHHe Tell,
paBHOMEPHOE JABM)KEHHE IO OKPY)KHOCTH, B3aUMOJEWUCTBUE TeJl, pEaKTUBHOE
JBW)KEHHE, KoeOaTelbHOE JBMKEHHME (3aTyXalollUe€ W  BbIHYXKJCHHbBIE
KojeOaHus), PE30HAHC, BOJHOBOE  JIBIDKCHHME, OTPAKEHHE  3BYKAa,
NPSIMOJIMHEWHOE pacpOCTpaHEHUE, OTPAKEHUE U MTPEIOMIIEHUE CBETA, MTOJTHOE
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BHYTPEHHEE OTPAKECHHUE CBETA, Pa3JI0KEHHUE OEJI0r0 CBETA B CIIEKTP U CIOKECHHUE
CHEKTPAJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEMUYATOr0 CIHEKTpa U3JIYy4YCHHsS) IO OMNHCAHUIO UX
XapaKTEepHbIX CBONCTB M HA OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3nuecKoe BIICHUE;

pacro3HaBaTh C TOMOIIBIO TEJarora MPOSBICHUE H3YUYEHHBIX (PU3HMUYECKUX
SBJICHUM B OKpYXaroieM Mupe (B TOM 4uciie Pu3ndeckue siBICHUS B IPUPOJIE:
OPWINBBI U OTJUBBI, JBWKEHUE IUIaHET COMHEYHON CHUCTEMBI, PEAKTHUBHOE
JIBIDKEHHE  KUBBIX  OPraHU3MOB,  BOCIPUSITUE 3BYKOB  KUBOTHBIMH,
3eMIIETPSICEHUE, CEIICMUYECKUE BOJIHBI, IIyHAMH, X0, I[BETA TEJI, ONTHYECKUE
SIBJICHUS B IPUPOJIE, OMOJIOTUYECKOE ACHCTBUE BUAUMOTO, YIbTPahruOIETOBOTO
U PEHTTEHOBCKOTO W3JIYYCHHM,; €CTECTBCHHBIM PaJMOAKTHBHBIA  (DOH,
KOCMHYECKHUE JIy4d, PaJUOAKTUBHOE W3JIyUYCHHE TMPUPOIHBIX MHHEPAIOB;
JIEHCTBHE PAIMOAKTUBHBIX M3JyYCHUI Ha OPraHU3M 4YelOBEKa), MPU 3TOM MOJ
PYKOBOJICTBOM TIeflarora TIepeBOAUTh NPAKTUYECKYIO 3aj]ady B Yy4eOHYIO,
BBIJICJISTh CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKHU (DU3UYECKUX SIBJICHUM;
ONMCHIBATH TIOJT PYKOBOJACTBOM Tiemarora ¢ OOCYXJACHHEM IutaHa pabOThI
M3Y4YCHHBIE CBOWMCTBA Tl U (PU3UUYECKHUE SIBICHUS, UCIONB3YysS (U3MUECKHE
BEJIMYMHBI (CpEHsSII M MIHOBEHHAs CKOPOCTh Tejda MpU HEPaBHOMEPHOM
JIBUKEHUH, YCKOPEHHUE, NIEPEMELIEHHE, MTyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHUS,
cujia YINpyrocTH, Cujia TSIKECTHU, YCKOPEHHE CBOOOIHOrO MajeHHUs, BEC Tela,
UMITYJIbC Tela, WMIYJIbC CHUJIbI, MEXaHWYecKas padora U MOUIHOCTD,
MOTEHIUAJIbHAST DSHEpPrusl Tela, MOAHATOrO HaJ IOBEPXHOCTBIO 3EMIIH,
MOTEHIIUAJIbHASL YHEPTHS CKATON TMPYKUHBI, KWUHETHUUECKAss dHEPTHUs, MOTHas
MEXaHUYecKass HHEeprus, IEepUuoJl M 4YacToTa KoJeOaHWH, /JIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKAa3aTeIb MPEIOMIICHHS
Cpenbl); MpU ONUCAHMM C TOMOUIBIO YYWUTENS TMPAaBUIBHO TPAKTOBATH
(GU3HUECKUIl CMBICT HCIOJIb3YEMbIX BEIUYUH, OOO3HAYECHHS W EIUHUIIBI
(U3MYECKUX BEJIMYMH, C OMOPOM HAa METOJMYECKHUX MaTepuail HaxOJUTh
dbopMysbl, CBS3BIBAIONIME JAaHHYI0 (U3HUECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TpapUKH M3YUYCHHBIX 3aBUCUMOCTEH (DU3UUECKUX
BEJIUYUH;

XapaKTepu30BaTh TIOCIE TIPEBAPUTEIBLHOTO OOCYXIEHHUS C IMeJarorom
CBOMCTBa TN, PU3NUECKUE SIBJICHUSI U TTPOLIECCHI, UCIIONB3Ys 3aKOH COXPaHEHHUS
SHEPIrUM, 3aKOH BCEMHUPHOTO TSTOTECHMS, MPUHIIMI CYNEPIO3UIUU CHUll,
MIPUHLININ OTHOCUTENBbHOCTU ['anmumnes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
HUMITYJIbCA, 3aKOHBI OTPaXEHUS W TPEJIOMIICHHS CBETA, 3aKOHBI COXpPAHEHUS
3apsiIOBOTO M MacCOBOI'O YMCEN MPU SAEPHBIX PEAKIUAX; IPU ITOM HAXOJIUTh
CJIOBECHYIO (POpPMYJUPOBKY 3aKOHAa U €ro MaTEeMaTHUYe€CKOE BBIPAXKEHUE C
OTIOpoii Ha IU(POBBIE 0OPa30BATEIBHBIE PECYPCHI;

COOTHOCHTH IOJI KOHTPOJIEM Iefarora Gu3ndeckue mpolecchl U CBOMCTBA Te,
B TOM YHCJI€ U B KOHTEKCTE CUTYaIlUi TPAKTUKO-OPUEHTUPOBAHHOT O XapaKkTepa:
BBISBJISITh MPU MOMOIIM IeJarora MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
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OOBSICHEHHE W3 2—3 JIOTMYECKUX IIaroB C ONOpod Ha 2—3 H3YyYEHHBIX
CBOMCTBA (PU3UUECKUX SIBICHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pelmaTe THIOBbIE PACYETHBIE 3a1aun B |—2 MEHCTBUSA ¢ ONOPOM HA AJIITOPUTM,
NpeIBapUTEIbHO Pa300paHHbIE COBMECTHO C, UCTOIb3Ys 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUA 3aJauyM
3aMMCBIBATh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOUIME WIH H30BITOUHBIE
JaHHbIE, BBIOMpPATh 3aKOHBI U (HOPMYINBI, HEOOXOAMMBIE JUIsl PpELICHMS,
MPOBOJUTh Pacy€Tbl U OLEHUBATH C MOMOULIBIO YUYHUTENS PEATUCTUYHOCTD
MOJy4YE€HHOT0 3HaU€HUs (PU3NUECKON BEIUYUHBL;

UMETh IPEJCTaBICHUE O NpodieMax, KOTOPble MOXHO PELIMTh MPU MOMOIIH
(Gu3MUEeCKUX  METOJIOB; HCHOJb3ysd OINHWCAHWE KCCIENOBaHUA, MOCTe
NPEIBAPUTEIBLHOTO OOCYXIEHHS C TMEeNaroroM BbBLACIATh IPOBEpsieMOe
NPEANnoiaoKEeHWe,  OLEHUBATh  MPABWIBHOCTh  MOpPSAKA  MPOBEICHHUS
WCCJIEI0BAaHUs, JI€NaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YJIbTATHI HAOIIOACHUIA
Y OIIBITOB;

yMETh HAaXOJUTh C HMCIOJIb30BaHHEM IU(PPOBBHIX 00pa30BATEIbHBIX PECYPCOB
OIBITHI IO HAOJIO/IEHUIO0 (DU3UUECKUX SIBJICHHM WM (PU3NUECKUX CBOICTB Tel
(u3yueHue BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpPAHEHUS HHEPruH;
3aBUCUMOCTb NEpHOJa KoJieOaHUM MPY>KMHHOT'O MAasiTHUKA OT MAaccChl Ipy3a U
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYJbl MajblX KOJEOaHUU;
MPSIMOJIMHEWHOE PacpOCTPAaHEHHUE CBETA, Pa3JIOkKEHUE OEIOro CBETa B CIIEKTD;
U3y4EHHE CBOWCTB M300paKEHHUS B IJIOCKOM 3€pKajie M CBOMCTB U300paKEeHUs
npeaMeTa B coOMparolled JIMH3€; HaOJI0JIeHUE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB M3JIYYEHHMsI): CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO
Habopa 00OpyZOBaHMS C OMOPOW HA CXEMYy; OIMCBHIBATH XOJ OIbITAa M €ro
pe3ynbTarhl, GOPMYITUPOBATH BHIBOJIBI 11O PYKOBOICTBOM I€arora;
INPOBOANUTH MpPH HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEPEHMH, OIpeaenss
CpeldHee 3HAYEHUE U3MEpSEMON  BENWYMHBI  (QoxycHoe paccmosinue
coouparoweti JIUH3BL); 000CHOBBIBaTh BBIOOD crioco0a
U3MEPEHHSI/U3MEPUTETHLHOTO IPUOOPa;

IPOBOJIUTH COBMECTHO C IIEIar0roM UCCIEI0BAaHUE 3aBUCUMOCTEN (DU3HUECKUX
BEJIMYMH C MHCIOJb30BAHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTbH IyTH OT
BpPEMEHH IIPHU PABHOYCKOPEHHOM JIBI)KEHUHU 0€3 HadallbHOM CKOPOCTH; Iepro/ia
Kosie0aHUIl MaTeMaTU4ECKOr0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH yrJja
OTpaXKEHUsI CBETa OT YIJla MaJeHUs W yrja MNpeloMJICHUs OT yria MaJeHus):
nocie 00CyXIeHHs O]l pyKOBOJICTBOM I€/larora IiaHupoBaTh UCCIEI0BaHuUE,
coOupaTh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTATHI IMOJIYYEHHOW 3aBUCUMOCTH
¢busnyeckux BEIMYMH B BHIE TaOiWll U TpaduKoB, AenaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BaHUS;

COOTHOCHUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETUUUH (CPEAHSS CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBMKEHUHU, YCKOPEHHE CBOOOIHOIO
NajieHus, JKECTKOCTb MPYKUHBI, KOIP(QUUUEHT TPEHUsSI CKOJIbKEHHUS,
MexaHu4eckas pabdoTra M MOUIHOCTb, YacTOTa MW MEpUOJ KojeOaHUi
MaTEeMaTUYECKOTO U MPYKUHHOTO MasgTHUKOB, ONTHYECKAas CUJIa COOMparolei
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JIMH3bI, PAIMOAKTUBHBIN (DOH): C MOMOILBIO IE1arora MIaHupPOBaATh U3MEPEHMUS;
coOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH U3MEPEHHUS, CIEHYS
OPEIIOKEHHOW ~ WHCTPYKIIMM,  BBIUYMCIATH  3HAYCHHE  BEIUYUHBI U
aHAJIM3UPOBATh MOJTYYEHHBIE PE3yJAbTaThl C YYETOM 3aJaHHOW IMOTPEIIHOCTH
U3MEPEHUN;

coOI0aTh MpaBWia TEXHUKU O€30MacHOCTU Mpu paboTe ¢ 1adopaTOpHBIM
000py1I0BaHUEM I10CIIE MTPEIBAPUTEIILHOTO OOCYXKACHUS C NIEIaroroMm;
COIOCTABJIATh C IIOMOINBIO T[€Jarora OCHOBHbIE TIPU3HAKK H3YyUYEHHBIX
bu3nueckux Mojenel: MaTepualibHas TO4YKa, aOCONIIOTHO TBEPAOE TeIo,
TOYEYHBI MCTOYHUK CBETa, JIyd, TOHKAs JIMH3a, MUJIAHETapHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEIb ATOMHOT'O SI/[pa C OIOPOil HA METOANYECKUE MaTEpHUAIIbI;
XapaKkTepu30BaTh IOCIE€ NPEABAPUTENBLHOTO OOCYXACHHA C TI€IaroroM
NPUHLMIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKHX YCTPOWCTB C
OIOpON Ha UX ONHMCaHHA (B TOM 4MCIE: CIIMJOMETP, NATUMKH IIOJIOKEHHUS,
paccTosHUSI M YCKOPEHHUS, pakeTa, 9XOJO0T, OYKH, MEpUCKOIN, (oTroamnmapar,
ONTUYECKUE CBETOBOABI, CIEKTPOCKOIN, JO3UMETp, Kamepa Buibcona),
UCIIONB3Ys UPPOBBIE 00PA30BATEIBHBIE PECYPCHI;

UCIOJIb30BaTh 0]l PYKOBOJCTBOM II€1arora CXeMbl U CXEMaTHYHbIE PUCYHKHU
U3YYEHHBIX TEXHHYECKUX YCTPOICTB, M3MEPUTENbHBIX IMPUOOPOB U
TEXHOJIOTMYECKHUX TMPOLECCOB NPH PEUICHUU Y4YEOHO-IPAKTUUYECKUX 3a/]1ad;
ONTUYECKHE CXEMbI JUIsl MOCTPOEHHUS HM300paKEHUM B IUIOCKOM 3€pKaje U
coOuparoIei JIuH3e;

IMPUBOJUTH MPUMEPHI/HAXOAUTh HHPOPMALIMIO O HPHUMEPAX MNPAKTUYECKOTO
UCIOJIb30BaHUs GU3NYECKUX 3HAHUM B TOBCETHEBHOM JKU3HU AJIs1 00eCreueHUs
0€30MacHOCTH MpU OOPAIEHUU ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH,
COXpPaHEHUSl 3JI0pOBbS U COOJIOACHHUS HOPM 3KOJOTHYECKOTO IOBEICHUS B
OKPYKAIOIIEH CPEAE;

OCYUIECTBJISITh O]l PYKOBOJCTBOM I€Aarora nouck HHQopMauuu pu3nyeckoro
cozepkaHusi B ceTd VHTepHET, camMOCTOATENbHO (OPMYNIHUPYsS MOMCKOBBIN
3aMpoc, HAXOAWUTh IIyTU  OMNpPEAENEHUs JIOCTOBEPHOCTU  IOJyYEHHOU
MH(pOpMaIMU Ha OCHOBE UMEIOIINXCS 3HAHUM U TONOJIHUTEIbHBIX UCTOYHUKOB;
UCIIOJIb30BaTh MPU BBIIIOJHEHUU YUYEOHBIX 33JaHU OTOOPAHHYIO IMEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (DU3UUECKOr0o COAEp>KaHUs, CIPABOYHBIE
MaTepHalibl, pecypcbl ceti HTepHeT; BiIajaeTb NpUEMaMHU KOHCIIEKTUPOBAHMS
TeKCcTa, IpeoOpa3zoBaHus UHPOPMALIMU U3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO
C OMNOpOIl Ha aNrOpuTM U YTOUHSIOUIME BOIPOCHI IEJarora; co3jiaBaTh IMOJ
PYKOBOJICTBOM I€Jlarora ¢ 00Cy/1€HUEeM I1aHa paboThl MMCbMEHHBIE U YCTHbBIE
COOOIIEHUS] HA OCHOBE MH()OPMALIMK U3 HECKOIBKUX UCTOUYHUKOB (PU3HUECKOTO
colepKaHus, MyOJIMYHO TMPENCTaBIATh PE3yAbTaThl MPOEKTHOW WU
UCCIIEJIOBATEIbCKON JESATENbHOCTH; IMPU OSTOM TIPaMOTHO HCIOJIb30BaTh
U3YYEHHBIM TOHATUWHBIA anmapar M3yd4aeMmoro pasjaena (QU3NKd U
COMPOBOXKJIaTh  BBICTYIUICHHE TMPE3CHTAIME C y4€TOM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.
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TEMATUYECKOE IINTAHUPOBAHUE

Tematnyeckoe MIaHUPOBAHUE U KOJTMYECTBO YACOB, OTBOAMMBIX HAa OCBOCHHE Ka)X10M TeMbl yueOHOro nmpeamera «Pu3nka
[IpumepHOW amanTUPOBAHHON OCHOBHOM 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUA OOYYAIOIIMXCS C
3a/Iep)KKOM TICUXUYECKOI0 pPa3BUTHS, B LIEJOM COBIAJAIOT C COOTBETCTBYHOUIMM pazaenoM [IlpumepHoil pabouell mporpammsl
yaeOHoro npenmera «Pusnka» 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus. [Ipu atom Opranuszanus Brpase
camMa BHOCUTh M3MEHEHHUS B COJEpXaHUE U paclpesesieHne y4eOHOro maTepuana Mo rojaM oO0ydeHus, B MOCIEA0BATEIbHOCTh
U3YYEHUS TE€M M KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXKIOW TEMbI, OINpeAeiCHHE OpraHU3alMOHHBIX (opM OOydeHHs U T.II.
OO0OCHOBaHHOCTh JIAHHBIX W3MEHEHUH OIpenesnsieTcs BhIOpaHHBIM oOpa3oBaTeinbHOM opranuzanued Y MK, uHauBumyaibHbIMU
NCUXO(PU3NYECKUMH OCOOEHHOCTSIMU KOHKpETHbIX oOywaromuxcsi ¢ 3[IP, cremneHpl0 yCBOEHHOCTH HUMHU YYEOHBIX TEM,
PEKOMEHJAlIUSIMU 110 OTOOPY M aJanTaliy yueOHOro MaTepuaa rno gpusuke, npeacraBieHHbIMU B [loscHUTETBHOMN 3aIuCKe.

7 KJIACC (68 u)

MAarHuTHBIC, CBETOBBIC, 3BYKOBEIC.

TemaTuueckuii OcCHOBHbIE BU/IbI JIESITEIbHOCTH YYAIIUXCSI
OcHOBHOe coep:kaHue . .
0s10K, TEMA (Ha ypoBHe y4eOHBIX JAeiiCTBHI)
Pa3nen 1. ®u3uka u eé poJib B MO3HAHUHU OKPY:Kaloero mupa (6 4)
Puzuka — Odusuka — Hayka O 1pupoje. JSIBicHus | BbIABICHHE OCHOBHBIX Pa3IMYMi MPH TOMOIIM IEAarora MKy (QU3NYSCKAMU U XUMHUYCCKUMHU
Hayka o mpupoae | npupoast  (MC®).  ®usuueckme  sBienus: | npespamenusmu (MC — xumns).
(24) MEXaHWYCCKUE,  TCIUIOBBIC,  3JCKTPUYCCKHUE, | Pacrmo3HaBaHWe W KITACCH(UKANUS IMOCIE OOCYXKICHUS C MEAaroroM IpH IOMOIIM HaBOISIIUX

BOIPOCOB (PU3HMUECKUX SIBICHNI: MEXaHUYECKHX, TEIUIOBBIX, 3JIEKTPUIECKIX, MATHUTHBIXH CBETOBBIX.
Habmonenune n onncanne GpU3MYECKUX SIBICHUN HAa 0a30BOM YpOBHE.

Dusznyeckue
BEJINYHHBI (2 1)

duznyeckue BEJIMYUHBIL. Usmepenue
(usnyeckux BenuuuH. Qusuueckue npubopvi®

OmnpezencHre IPYU MOMOIIH IIearora MeHbI ACJICHUS KAl H3MEPUTEIBHOTO MpHOOopa.
N3mepenue mo oOpasily MoJi pyKOBOJCTBOM I€/larora JIMHEHHBIX Pa3MEpOB Tl U MPOMEKYTKOB

5 MC — snemeHTBI COJCPIKaHNs, BKIIFOUAOIINE MEKIIPEAMETHBIC CBA3HU, KOTOPBIC noapoGHee PACKPBITHI B TEMATHYCCKOM IIJIaHUPOBAHUU.
6 KprI/IBOM 0003HauCH y‘leGHbIﬁ MaTtepual, KOTOpBIﬁ H3y4ac€TCs, HO HE BBIHOCUTCA HA IIPOMEKYTOUYHYIO U UTOIOBYIO aTTECTALUIO.
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Tozpewnocms — usmepenuti.  MexayHapoHas
cHCTeMa eIUHUIL.

Hemoncmpayuu’

1. MexaHnueckue, TEIUIOBBIC, JJIEKTPHYECKHUE,
MarHUTHbBIE, CBETOBBIC SBICHHUS.

2. ®usnveckue MpuOOPHI U IPOLEypa IPSIMbBIX
W3MEPEHUH  aHANOrOBBIM H  LU(POBBIM
IpuOOPOM.

Dponmanvuvie nabopamopuvlie padomvl uIU
INEKMPOHHASL OEMOHCIPAUUSL.

1. Omnpenenenue LIEHBI JIeTIeHUS
HU3MEPHUTEITHHOTO mpubopa  (WCIIONB3YA
TEXHOJIOTHYECKYIO KapTy IKCIIEPUMEHTA).

2. MN3mepenne  00béMa  KUAKOCTH U
TBEPAOIO Tena.
3. Onpeodenenue pazmepos mMaivlx mei.

BPEMEHU C y4ETOM MOTPELIHOCTEH.

N3mepenne mo o06pasiry moa pyKOBOJACTBOM Itefarora 00bEMa )KUIKOCTH U TBEPAOTO Tea.
Wzmepenne no oOpasmy ImoJ pyKOBOJCTBOM Ieflarora TEMITEPaTyphl MPH TOMOIIM >KHIKOCTHOTO
TCPMOMETpPA U JaTUMKaA TCMIIEPATYPhI.

BrinonHeHHe HECIOXHBIX TBOPYECKMX 33JaHUM C ONOPOM Ha alIroOpuTM, IPEABAPUTEIBHO
pa3o0paHHEIi ¢ 1eAaroroM Mo MOKUCKy CIOCO00B H3MEPEHNUST HEKOTOPBIX (PU3UUECKHUX XapaKTEPHUCTHK,
HATpUMep, pa3MepoB MaJbIX OOBEKTOB (BOJIOC, TPOBOJIOKA), YHAIEHHBIX OOBEKTOB, OOIBIINX
paccTosHUN, MAJIBIX IPOMEXYTKOB BpeMeHH. O0CyKJIeHne Mpe ylaraeMbIX ClIoco00B.

EcTecTBeHHO-
HAYYHBIH MeTO/
Mo3HaHus (2 )

Kak ¢wusmka u japyrue ecTecTBEHHbIE
HAYK{ U3y4aroT IPUPOLY. EcmecmeenHo-HayuHbill
Memoo No3HAauus. HabnooeHue, NOCMAaHOB8Kd
HAYYHO20  GONPOCA,  BbLOBUMICEHUE — 2UNOMES,
9IKCREPUMEHM NO NPOsepKe 2unomes, 00bsiCHeHUe
Habnwoaemozo senenus. Onucanue Quzuyeckux
SABNCHUIL C NOMOWBIO MOOeell.

IMpeamet u MeTO 16l HU3UKH.
Hemoncmpayuu

1. Ompenenenne NOrPENIHOCTH
IKCIICPUMECHTA.

BrlBrkeHHEe TUIIOTE3 OCIIE MTPEABAPUTENLHOTO OOCYKACHHS C TIEAaroroM, 0OBSICHSIOINX IPOCTHIE
SABJICHUS, HAIIpUMEDP:

— MOYEMY OCTAHABJIMBAETCS JBHKYLIEECS 110 TOPU30HTANBHOM MOBEPXHOCTH TEJIO;

— I[10YEMY B JKapKyo [I0r0Jly B CBETJION OJEXK /1€ IPOXJIaHEN, YeM B TEMHOM.

Br100p c11oco60B MpOBEpKH THITOTE3 U3 MPEI0KEHHBIX I1E€1arOTOM.

HaGmonenue mnpeuiosKeHHBIX I1€1aroroM HCCIEeIOBaHU 10 TPOBEpKE KaKOW-JIMOO THUIIOTE3bl,
HampuMep: IajJbHOCTh MOJETa IIapHKa, MYIMICHHOTO TOPH30HTAJIBHO, TeM Ooublie, deM OoJblie
BBICOTA ITyCKA.

[TocTpoeHre COBMECTHO C I1eIaroroM MpocTeHimx Mojesel (pU3nIecKux IBJIeHui (B BUAE PUCYHKOB
WIN CXEM), HallpuMep IaJicHNe IpeIMeTa; IpSMOIMHEHHOE paclipoCTpaHEHNE CBETA.

Paznen 2. [lepBona

YaJIbHbIE€ CBCICHHUS O CTPOCHUM BelleCTBa (5 ‘l)

Crtpoenue
BewecTna (1 4)

CrpoeHue BelIecTBA: aTOMbl M MOJICKYJBI, UX
pazmepsi. Onvimsl, 00Kazvigaroujue OUCKPEmHOe
cmpoeHue eeuecmad.

@Dponmansuvie nabopamopuvie padomol u

HabmroneHue v HHTEpIIpETaIs COBMECTHO C IEJarOrOM OIBITOB, CBUACTEIBECTBYIONIMX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEILECTBA: OTIBITHI C PACTBOPEHHEM Pa3JIMYHBIX BEIIECTB B BOJIC.

OreHKa MPU MOMOIM TEXHOJOTHYECKOW KapThl pa3MEpPOB aTOMOB U MOJIEKYJ C HCIIOJIb30BaHHEM
(dhoTorpaduii, moTydIEHHBIX HA aTOMHOM CHIIOBOM MUKpocKote (ACM).

OmnpeneneHue mocie MpeIBapUTEIbHOrO 00CYKICHHUS C MIEaroroM pa3MepoB MabIX TEll.

7 Bee Jlemonctpauuu 1 JlaGopatopHble paGOThI, IPEACTABICHHBIE B COECPKAHNH, AOMYCKACTCs(MOXKHO) IPOBOAUTH, MCIIONB3YsI HHPOPMAaLMOHHbIE U 3JIEKTPOHHbIE TEXHONOruH (LUdpoBbIe
00pa3oBaTebHBIE PECYPCHI).
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onvimui’.

1. OneHka AuaMeTpa aToMa METOJOM PAIOB (C
HCTIOJB30BaHNEM (poToTpadumii).

JBuzkeHue

M B3aMMOJIeiicTB
He YacTHuIl
BelecTBa (2 )

JBmwxenne yactun BemectBa. CBA3b CKOPOCTH
JIBIDKEHUS YacTull ¢ TeMiepaTypoil. bpoyHoBckoe
IBIOKeHUe, muddysusi. Bzaumodeilicmaue yacmuy
6eujecmea: NPUMANCEHUe U OMmanKueaHue.

Jemoncmpayuu

1. Habmonenne OpOyHOBCKOTO IBHKCHUS.

Dponmanvhvie 1adopamopHvie padbomol u
onvimul

1.OnbITE 0  HaOIIOIEHUIO

pacIupeHus ra3oB.

2.0nbITEl IO OOHAPY)KEHHIO NEWCTBHS CHII

MOJIEKYIISIPHOTO TIPUTSKEHHUS.

TCILJIOBOT'O

Habmonenne u 00bsCHEHHE TIPU TIOMOIIIH TIe1arora OpOYHOBCKOTO IBIDKEHUS U SIBICHUS AU y3HH.
[TpoBeneHne U OOBSCHEHUE C ONMOPOM HAa AITOPUTM, NPEABAPUTEIILHO Pa300paHHBIN C Menarorom
OIIBITOB 110 HAOIOACHHUIO TEIUIOBOTO PACIIMPEHHUS I'a30B.

[IpoBeneHne u OOBSCHEHHE OMBITOB C OMOPOM Ha aNrOpPHUTM, NMpPEABAPUTEILHO Pa300paHHBIN C
MeIaroroM 1o 0OHaPYKEHUIO CHII MOJIEKYIISIPHOTO TIPUTSHKCHUSI U OTTAIKUBAHUS.

ArperatHbie
COCTOSTHUSA
BemiecTBa (2 )

ArperaTHbIe COCTOSIHHS BEIIECTBA: CIMpOeHUe
2az08, orcuoKocment u meépovix
(kpucmannuueckux) men. Bzaumoceszv medcoy
CBOUCMBAMU  BEUeCME 6 PA3HBIX A2PecamHbIX
COCMOSHUAX U UX — AMOMHO-MOLEKYVISIPHOIM
cmpoenuem. Ocobennocmu azpecammuuvlix
COCMOSIHULL BOObL.

Jemoncmpayuu

1. Habmoaenue nuddy3um.

Onucanue 1101 pyKOBOJICTBOM Ie/1arora (C UCTIOJIb30BaHUEM MPOCTBIX MOJIEINEiT) OCHOBHBIX Pa3IMuUi
B CTPOCHUU T'a30B, KUAKOCTEH U TBEPIBIX TEIl.

Hauanpuple mpencraBieHnss O MaJlod CKMMaeMOCTH SKHUIKOCTEH W TBEPABIX TeJd, OOJBIION
C)KUMAEMOCTH Ta30B.

OObsicHeHne Ha 6a30BOM YPOBHE I10JT KOHTPOJIEM IIEJarora 0 COXpaHEeHHH (OPMBI TBEPABIX TEJ U
TCKYYCCTHU KUIKOCTHU.

Habmonenue 3a onbITaMy, JOKa3bIBAIOIIMMH, YTO B TBEPJOM COCTOSHHHN BOJIBI YACTUIIBI HAXOSTCS B
CpellHeM Aajibllie APYT OT Apyra (MIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

VYcraHoBEHHE C  ONOpPOM HA JUMIOAKTUYECKMM MaTepuall MpOCTbIX B3aMMOCBA3EM MexAy
0COOCHHOCTSIMH arperaTHbIX COCTOSIHHM BOJbI M CYIIECTBOBaHHMEM BOJHBIX opranu3MoB (MC —
Ouonorus, reorpadus).

Paznen 3. /IBu:kenue u B3aumoneiicteue e (21 4)

MexaHuyeckoe
nBuzkenue (3 1)

Mexannueckoe aBuxkeHue. PaBHOMepHOe U
HepaBHOMepHOe naBmkeHHe. Ckopoctb. Cpeowsis

CKOpOCMb  NPU  HEePABHOMEPHOM — OBUNCEHUU.
Pacuér myTtu 1 BpeMeHH ABIDKCHHUS.
JHemoncmpayuu
1. HaOmogenne MeEXaHHMYECKOTO  JABMDKEHUS

HccnenoBanue paBHOMEPHOTO JIBIDKEHHUS U OINPEIEICHHE ero MPU3HAKOB T10CIIe IPEeIBapUTEIBHOIO
00CYX/ICHUS C TICIaroroM.

HaGuonene HepaBHOMEPHOTO JIBHXKEHHUS U OTIPEJIENICHUE ero OTIMYHI OT PABHOMEPHOTO JBIKEHHS
MOCIIEe TIPEIBAPUTEIEHOTO OOCYKICHHS C TICIATOTOM.

Pemrenne TUMOBBIX pacy€THBIX 3a1a4 B 1—2 NIEHCTBUS C ONMOPOH Ha JTOPUTM, NPEABAPUTEIHHO
pa300paHHBI COBMECTHO C MIEAaroroM Ha ONpeAeieHNe IIyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO

8 31ech 1 najee NPUBOIUTCS PACIIMPEHHBIH IIepeveHb J1ab0paTOPHBIX PabOT M ONBITOB, U3 KOTOPOTO YYHUTEIIb JieaeT BHIOOP [0 CBOEMY YCMOTPEHUIO U C YUETOM CIIHCKA SKCIIEPUMEHTAIBHBIX 3a1aHHH,
npeanaraeMeix B pamkax OI'D mo dusnke.
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Tena.
2. U3mepenue
JBIDKCHUS.
DponmansvHsle n1adopamopHvie padbomsl u
onvimul
1. Onpenenenne  CKOPOCTH  PaBHOMEPHOTO
JBIDKEHUS (IIapuKa B JKUAKOCTH, MOJIEIH
3IEKTPUYECKOT'0 aBTOMOOWMIIA U T. 11.).
2. Omnpenenenue cpenHen CKOPOCTH
CKOJIb)KEHUs] Opycka WM LIapuKa 110
HaKJIOHHOM IUIOCKOCTH.

CKOpOCTH prIMOJ’IPIHeﬁHOFO

JBUXKCHUA.
Ananus IIpy NOMOIIH 1egarora I‘pa(l)I/IKOB 3aBUCUMOCTH ITYTHU U CKOPOCTU OT BPEMCHHU.

HNuepuus, macca,
TIOTHOCTD (4 4)

SBnenue HHEPIUH. 3axon uHepyuu.
Bszaumooeiicmeue men xax npuuuna usmeHeHus
ckopocmu  osudicenus men. Macca xak mepa
unepmuocmu mena. IlnotHOCTH BemectBa. Cas136
HIOMHOCIU C KOAUYECMBOM MOAEKYL 6 eOuHuye
00véMma sewgecmaa.

Hemoncmpayuu

1. HabnroieHue ssBICHUS MHEPIIHH.

2. HabnromeHne M3MEHEHUSI CKOPOCTH TIPH
B3aMMO/ICHCTBHUH TEIl.

3. CpaBHEHHE MacCC 110 B3aWMOICHCTBUIO TEI.

OObsicHEHHEe TPH TMOMOLIM TEXHOJIOIMYECKOW KapThl M IeJarora M NPOTHO3UPOBAHHE SIBICHHH,
0OYCIIOBIICHHBIX WMHEPHHEH, HAalpuMep: YTO IPOMCXOAWT NPH TOPMOKCHWH WIM PE3KOM MaHEBpe
aBTOMOOWIIS, TIOYEMY HEBO3MO>KHO MTHOBEHHO IPEKPATHTh JABMKEHUE Ha BEJIOCHIIENIE MIIM CaMOKaTe
UT. I

HaOmronenne n 0a30BbIf aHAIM3 OIBITOB I0J PYKOBOACTBOM IIE€AArora, JEMOHCTPHPYIOIIUX
M3MEHEHHE CKOPOCTH JBIDKCHUS TeJa B PE3yIbTaTe JEHCTBUS HAa HETO IPYrUX Tell.

Pemenre TMHOBBIX pacu€THBIX 3amaq B 1—2 IEHCTBUS ¢ ONMOPOH Ha aITOPHUTM, NPEIBAPUTEIBEHO
pa300paHHBIil COBMECTHO C MEIaroroM Ha OTpeJIelIeHue MacChl Tela, ero 00bEMa 1 INIOTHOCTH.
HaOmronenne n 0a30BbI aHAIW3 OIBITOB IOJ PYKOBOACTBOM IEAArora, JEMOHCTPHPYIOIINX
3aBHCUMOCTb U3MEHEHUSI CKOPOCTH TeNa OT €r0 MacChl IpU B3auMojieicTBun ten. smepeHue Maccsl
TeJla pa3IndHBIME CII0COOaMH.

OmnpeneneHue COBMECTHO C ITEAAroroM INIOTHOCTH Tella B PE3yIbTaTe N3MEPEHHs ero Macchl M 00bEMa.
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Cuaa. Buasel cua
(14 )

Cuia Kak XapaKTepUCTHKA
B3auMoeicTBus Ten. Cuiia ympyrocTd M 3aKOH
I'yka.  Mzmepenue  cunwvi c  nomowwio
OuHamomempa. SIBIeHWE TATOTEHHS M CHIIA
Tsoxectd. Cuna msadxcecmu Ha Opyeux NiaHemax
(MC). Bec mena. Hesecomocmo. CnoxeHHue CHIL,
HaIlpaBJIEHHbBIX 1o OJHOM NPSIMOM.
PaBnopeiictBytomas cui. Cuna mpenus. Tpenue
cKobIceHus u mpenue nokos. Tpenue 8 npupooe u
mexnuxe (MC).

Jemoncmpayuu®

1. Cno>xeHue CHII, HapaBlIeHHBIX MO OJHON
IpsIMOIL.

2. Jlemoncmpayus  cunvl
PASTUYHBIX MAMEPUATAX.

@Dponmanvusle nabopamopuvlie padomuvt u

onvimol.

1. Onpenenenue MIOTHOCTH TBEPJOTO Tea.

2. OmBITEL, OEMOHCTPHPYIOIINE 3aBHCHMOCTH
pacTsbkeHus  (negopManuu) TPYXKHHBL  OT
TIPUJIOKCHHON CHIIBIL.

3. OnBITE, JAEMOHCTPHPYIOIINE 3aBUCHMOCTD
CHIIBI TPEHHsI CKOJBLKEHHS OT Beca Tena U
XapakTepa CONPUKacalOINXCs HOBEPXHOCTEH.

ynpyzocmu  Ha

W3yueHne cOBMECTHO € NT€aroroM B3auMoIeHCTBUS KaK IPUYUHBI U3MEHEHUS! CKOPOCTH TeJa UM €T
nedopmanuu.

OnucaHue Ha Ha4albHOM YPOBHE PEAIbHBIX CUTYyalUil B3aUMOACHCTBHS TEN ¢ MOMOIIBIO MOJENEH, B
KOTOPBIX BBOJHTCS TIOHSTHE U N300paKEHHE CUIIBL.

W3ydenne mon pyKOBOACTBOM IIE€Aarora CHIBI YOPYTOCTH, 3aBUCUMOCTH CHIBI YHPYTOCTH OT
YIUIMHEHUS PE3MHOBOTO IIHYPa WIIH MIPYXXHHBI (C TOCTPOEHHEM rpaduka).

Ananu3 ¢ onopoi Ha ANAAKTHUECKUI MaTepuall Mo/ KOHTPOJIEM MEAarora NpakKTHIeCcKNX CUTYaIHH,
B KOTOPBIX HPOSBISIETCSI NEWCTBHE CHIIBI YIPYrocTH (YIPYrocTtb Msida, KPOCCOBOK, BETOK JiepeBa
u 1Ip.).

Ananmu3 ¢ onopoi Ha JUIAKTHYECKUI MaTepuan MoJ KOHTPOJIEM IIearora CUTyallui, CBSI3aHHBIX C
SIBIICHHEM TSTOTECHUS.

[lonnmanue c OmMOpol Ha CXEMBI NPH ITOMOIIM II€Jarora OpOMTAIFHOTO ABIKEHHS IUIAHET C
UCTIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKoHa uHepuu (MC — acTpoHOMHS).

W3mepenne Beca Tenma ¢ MOMOIIBIO quHaAMoMeTpa. OOOCHOBaHUE 3TOTO CIOCO0a M3MEPEHUs MOCIe
MOBTOPEHUS C TIeJITarOroM.

HaGuronenne siBieHns HEBECOMOCTH.

HaOmoneHnne 3a KCIIEpUMEHTAIBHBIM HOydEHHEM MIPaBUIIA CIIOKEHHSI CHJI, HAaIlpaBJIEHHBIX BJIOJb
oHOM npsMoii. OmipeniesieHre py MOMOIIH ITejarora BeIHYHUHBI PaBHOCHCTBYOMIEH CHIL.
H3ydenne mox pyKoBOACTBOM MENATOTa CHIIbI TPEHHS CKOJIBKEHUS W CHIIBI TPEHHS TOKOSI.
HccnenoBanue ¢ omopoi Ha TEXHOJIOTHUECKYIO KapTy 3aBUCHMOCTH CHJBI TPEHHs OT Beca Teja
Y CBOMCTB TPYIIMXCS IOBEPXHOCTEM.

Ba3oBblil aHanM3 ¢ onopoil Ha AMJAKTUYECKUH MaTepHall MOoJ KOHTPOJEM Iefarora NpakTHYeCKHX
CHUTYaINH, B KOTOPBIX MPOSIBIIAETCA ACHCTBUE CUIIBI TPEHHMS, NCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIECHHS
WIN yBenW4eHWs (KaTaHWEe Ha JIbDKaX, KOHBKaX, TOPMOXCHHE aBTOMOOWIIS, HCIOJIb30BAHHE
MOAIIUITHUKOB, TJIABaHWE BOJHBIX KHUBOTHBIX U Ap.) (MC — OGuomnorus).

Pemenne THMOBBIX pacd€THBIX 3a4ad B 1—2 HEWCTBUS C ONMOPOW Ha aJTOPHUTM, MPEIBAPUTENBHO
pa300paHHBIil COBMECTHO C IIEJaroroM € UCIIOJIb30BaHHEM (HOpMYIT ISl pacuéTa CHIIBI TSHKECTH, CHIIBI
YIPYrOCTH, CHJIBI TPEHUSI.

Paznen 4. /laBjieHne TBEPABIX TeJ, JKHIKOCTel 1 ra3os (21 )

JaBieHue.
Ilepenaua
JAaBJIEHUSI
TBEPABIMU
TeJaMH,
SKHJKOCTSIMH M
razamu (3 )

Hasnenne. Cnocobuvl ymeHbueHus u yeeauyeHusl
oaenenus. Jlagnenue 2aza. 3asucumocms
oaenenus 2aza om 06véma, memnepamypbl.
Ilepeoaua daenenus meépovimu menamu,
arcuokocmsmu u eazamu. 3axon Iackans.
ITHesmamuueckue Mauiumbl.

Jemoncmpayuu?

1. 3aBucumocTh

TeMIIepaTypsl.

JaBJICHUS rasa oT

Ananu3 u 0OBSICHEHHE C ONIOPOH Ha AUAAKTHUYECKUI MaTepual 1o KOHTPOJIEM Mearora OIbITOB U
MPaKTHYECKUX CUTYAIlUH, B KOTOPBIX MPOSIBIISICTCS CHIIA JIaBIICHUSI.

O0o0cHOBaHHE C OMIOPOH HA TEXHOJIOTHYECKYIO KapTy IPU MOMOIIH MIE€AArora crioco00B yMEHbIIECHUS U
YBEJIMYCHUS JaBJICHUSI.

W3yuyeHnne noj pyKOBOACTBOM II€Jarora 3aBUCMMOCTH JIaBJICHUS ra3a oT 00bEMa U TeMIIepaTypshl.
W3ydyenne noj pyKOBOJCTBOM Ieiarora 0COOCHHOCTEH Nepefaun JaBJIeHUs TBEPABIMU TEIaMH,
JKUJIKOCTSIMU U razamu. OOOCHOBaHHE PE3yNIbTaToOB ONBITOB OCOOCHHOCTSAMH CTPOCHUS BEIIECTBA B
TBEPIOM, )KHUIKOM U ra3000pa3HOM COCTOSHUSX MPEATIOKEHHBIMH (POPMYITHPOBKAMH.

Habmonenne 3a sSKCieprMEHTAIBHBIM J0Ka3aTeIbCTBOM 3aKoHa [lackars.
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2. Ilepenayda qaBIeHUs KUIKOCTBIO U Fa30M.

Pemenne TUMOBBIX pacu€THHIX 3a7a4 B 1—2 JEHCTBUS C OMOpPOHM Ha aNroOpuTM, MPEIBapUTEIHLHO
pa300paHHBIN COBMECTHO C TIEIArOTOM Ha pacuéT MaBJICHUS TBEPAOTO Tea.

JlaBnenue
skuaKoctH (5 )

3aBHCHMOCTB JIABJICHUS KHIKOCTH OT TITyOHHBEL.
T'uopocmamuueckuti napadokc. Coobwarowuecs
cocyoul. Tuopasnuueckue mexanumol.

Jemoncmpayuu®

1. CooOrmraronuecs coCysl.

2. l'uppaBanueckuil mpecc.

HccnenoBanue ¢ onmopoi Ha TEXHOJIOTHUYECKYIO KapTy MOJ PYKOBOJCTBOM IIE€AArora 3aBUCHMOCTH
JaBJICHUA ) KUAKOCTH OT FJ'Iy6I/IHI)I TIOTPYKECHHUA U TNIOTHOCTHU KUJIKOCTH.

Habmonenne n HagaapHOE IIOHUMAaHNE THAPOCTATHYECKOTO MapaJoKca Ha OCHOBE 3akoHa [lackais.
N3ydeHue COBMECTHO C IEJaroroM coOOIIAIOMINXCS COCY/I0B.

Pewenne TUNOBBIX pacu€THBIX 3afady B 1—2 AelCTBUA C ONMOPOIl Ha aJrOPUTM, MPEIBAPUTEIILHO
pa300paHHBIIl COBMECTHO C IIEIar0TOM Ha pacyéT aBJICHUS )KUAKOCTH.

Habnronenue 3a 00bsICHEHNEM MPUHIMIIA ASHCTBUS THAPABINYECKOTO IIpecca.

Ananu3 u OOBSICHEHHE C OIOpOW Ha JMUJAKTHYECKHH MaTepuai I0J KOHTpOJEM Iejarora
[IPaKTUYECKUX CUTYyalUH, JEMOHCTPUPYIOLUIUX IIPOSBIICHUE JABJICHMS XKUAKOCTH U 3akoHa Ilackais,
HalpHuMep IPOIECcCOB B OPraHU3Me IpH IiTy0oKoBotHOM HEIpstHuN (MC — OGuosorus).

ATtmocgepHoe
nasjenue (6 4)

Atmochepa 3emiu u aTMOcepHOE NTaBICHUE.
Hpuuunsl cywecmeosanus 6030YuHOU 000104KU

3emnu. Onwvim Toppuuennu. H3mepenue
ammocgheprnozo oaenenusl. 3asucumocmeo
ammocgeprozo  Oasnenus Om  8bICOMbL  HAO
yposnem  mopa. Ilpubopul  Onsa  usmepenus
ammocgepHo2o 0asneHus.

Hemoncmpayuu?

1. IposiBnenue neiicTBUs aTMOCHEPHOTO

JIaBJICHUSI.

HabGnroneHue 3a 3KCIepUMEHTAIBHEIM 00HAPYKEHHEM aTMOC(EPHOTO JaBJICHUSL.

Amnanu3 u 00bSCHEHHE C ONOPOH Ha JUIAKTUYECKHH MaTepHal MoJi KOHTPOJIEM IIeJ]arora OIbITOB U
NPaKTUYECKUX CUTYALMH, CBSI3aHHBIX C JICHCTBHEM aTMOC(EPHOTO JaBJICHHS.

Habnronenue 3a 00bsACHEHUEM CYyIIECTBOBAaHUSA aTMOc(ephl Ha 3eMile 1 HEKOTOPBIX IIaHeTaX WiIn e
OTCyTCTBUS Ha Apyrux mianerax u Jlyane (MC — reorpadmus, acTpoOHOMES).

bazoBoe moHMMaHWe NPUYMH M3MEHEHUS IUIOTHOCTH arMoc(epbl C BBHICOTOW M 3aBUCHMOCTH
aTMOC(EPHOTO JAaBJIECHHS OT BHICOTHL.

Pemenre TMIIOBBIX pacy€THBIX 3a1ad B 1—2 AeHCTBUS C ONMOPOH Ha AITOPUTM, IIPEABAPUTEIIHHO
Pa30OpaHHBII COBMECTHO C IIEAAroroM Ha pac4éT aTMOC(HEPHOTO JaBICHHUS.

W3ydeHne noJ pykoBOACTBOM IeJjarora ycTpoiictea 6apomMerpa-aHeponaa.
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HeiictBue
JKHIKOCTH W Ta3a
HA NOrpy:kéHHOE
B HUX TeJIo (7 1)

eticmaue sicuokocmu u 2a3a Ha no2pyxncénHoe
6 Hux meno. BeITankuparomas (apxuMenoBa) cuia.

3axon Apxumeoa. Inasanue mei.

Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBHCHUMOCTh  BBITAJIKMBAIOMIEH CHIBI OT
00béMa MOTPYKEHHOW dYacTH Tena W
IUIOTHOCTH JKHIKOCTH.

2. PaBeHCTBO BBITAJKUBAIOLIEH CHJIBI BECy

BBITECHEHHOH KUIKOCTH.

3. YcnoBue IUTaBaHWS TeN: IUIABaHWE WIIA

IMOTPYKCHUC TCII B 3aBUCUMOCTH oT

COOTHOIIICHUS IDIOTHOCTEH TeJla U JKUAKOCTH.

@Dponmansvuvie nabopamopuvie padomvl u

onvimol.

1. UccnenoBanue 3aBUCHMOCTH Beca Tela B
BOJe OT 00B&Ma MOTPYKEHHON B JKHUAKOCTH
YacTH Tea.

2. Onpenenenne  BBITAJKUBAIONIEH  CHJIBI,
JIEUCTBYIOLLIEH Ha TENO, NOrpyXEHHOE B
KUAKOCTb.

3. [IpoBepka HE3aBHCHMOCTH BBITAJIKUBAIOMICH
CHJIBL, AEUCTBYIOIIEN HA TEJIO B )KUAKOCTH, OT
Macchl Teja.

4. OnbITBl, AEMOHCTPUPYIOIIUE 3aBUCHMOCTb
BBITAJIKUBAIOILIEH CHJIbI, JCUCTBYIOIIEH Ha
TEJO B )KHUIIKOCTH, OT 00bEMa MOTPYKEHHOH B
KHUIAKOCTh 4YaCTH T€jJda W OT IINIOTHOCTH
KUIKOCTH.

5. KoncrpyupoBanue apeoMerpa WU
KOHCTPYHUPOBAHHE JIOJKHA U OIpeAeicHne eé
TPY30TI0IbEMHOCTH.

Habmonenne 3a skcriepuMeHTaNbHBIM 00HApYKEHHEM JEHCTBHS KHUIKOCTH U Ta3a Ha MOTpyXEHHOE B
HUX TCJI0.

OmnpezeneHne ¢ OMOPOit Ha TEXHOJIOTHIECKYIO KapTy BHITAIKUBAOIIEH CHITBI, ISHCTBYIOMIEH Ha TEIo,
HOTPY>KEHHOE B JKUAKOCTb.

Habnronenue 3a npoBegeHreM U 00CyXKJEHHE COBMECTHO C IIE€AAaroroM OIBITOB, JEMOHCTPHPYIOMINX
3aBUCHMOCTH BBITAJIKHBAIOIIEH CHIIBI, AEHCTBYIOMIEH HA TENO B KHUIKOCTH, OT 00bEMa NOTPYKEHHO
B JKUAKOCTb YAaCTH TCJIa U OT IIJIOTHOCTH XXHUAKOCTH.

HccnenoBanue o pyKOBOACTBOM Ielarora 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpY:KEHHOH
B )KMJIKOCTb YacCTH TeJa.

Pemenne THMOBBIX pacuéTHRIX 33a4 B 1—2 MEHWCTBUS C OMOPOW HA alTOPUTM, MPEIBapUTEIBHO
pa300paHHBIIl COBMECTHO C IIEIaroroM Ha NMPUMEHEHHE 3aKOHa ApXHUMe/ia U YCIIOBHS TUIaBaHUS Tell.
KoHcTpynposanue npu MoMoIIM Melarora apeoMeTpa il KOHCTPyHPOBAHUE JIOJKU U ONIpelieiIcHUE
€€ Irpy30I0IbEMHOCTH.

Pazpnen 5.

Pa6ora u momHocTh. JHeprus (12 u)

Pab6ora
H MOILLHOCTDH
(ER))

Mexanmdeckast pabota. MomrHoCTh

Habmonenne 3a 3KCTIEPUMEHTATBHBIM OMPEACICHHEM MEXaHWIEeCKOW pabOThI CHIIBI TSXKECTH MpPH
nmaacHuu Te€j1a M CUJIbl TPEHUA TIPpU PABHOMCPHOM MNEPEMCIICHUU TEIa 110 FOpHSOHTaHLHOﬁ
MTOBEPXHOCTH.

Habmronenue 3a nemoHcTpanueii pacuéra MOIIHOCTH, pa3BUBAEMOM IIPH NOABEME I10 JIECTHUILIE.
Pemenne THMOBBIX pacu€THBIX 3a1a4 B 1—2 NEWCTBUS C OMOPOH HAa aJTOPHUTM, MPEeaBapUTEIBHO
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pa300paHHBIil COBMECTHO C IIEJJaroroM Ha pacuéT MeXaHHueCKOil padoThl U MOIITHOCTH.

IIpocThie
MeXaHU3MBbI (5 4)

[IpocTeie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS
IUIOCKOCTb.  [Ipasuno  paguosecus  puviuaza.
Ilpumenenue npasunra pasHosecus poluazd K
onoky. «3onomoe npasunoy mexanuxu. KIIJ
MPOCTBIX MEXaHW3MOB. lIpocTble MeXaHH3MbI B
OBITY U TEXHHKE.

JHemoncmpayuu

1. ITpumepsl IPOCTBIX MEXAHU3MOB.

Dponmanvusie nadbopamopuvie padbomol u
onvimul

1. Onpedenenue pabomvl cunvl mpeHus npu

PAaBHOMEPHOM 08UICEHUU mena no

20pU3OHMATLHOU NOBEPXHOCHIU.

2. Hccnedosanue ycnosuil pagrnogecus puiuaea.

3. Usmepenue KIIJ[ Hakaounoti niockocmu

(21eKMPOHHASL OEMOHCMPAYUSL).

HavanpHOE MOHWMaHWE BEIMTPEIIIA B CHJIE TIPOCTHIX MEXaHU3MOB Ha IPUMeEpe phluara, MoJBIKHOTO
1 HENOABIKHOTO 0JI0KOB, HAKJIOHHOM IJIOCKOCTH.

HccenoBanue COBMECTHO C MIEIaroroM YCIOBHS PaBHOBECHS phIyara.

OO6HapyXeHHe MMOoJ PyKOBOJCTBOM Iearora ¢ OMOpOil Ha AWIAKTHYCCKHH MaTepuaj CBOMCTB MPOCTHIX
MEXaHH3MOB B Pa3IHMYHBIX HHCTPYMEHTAX H MPHUCIIOCOOICHISIX, HCIIOIB3YEMBIX B OBITY U TEXHUKE, a
TaKKe B KUBBIX oprannzmax (MC — Guosorust).

Habmonenne 3a 3KcriepuMEHTaTBHBIM JI0KAa3aTeIbCTBOM PABEHCTBA PA0OT P MPUMEHEHUH IPOCTHIX
MEXaHU3MOB.

Onpenenenne noja pykoBoactBoM neaarora KITJI HakJIOHHOHN MIIOCKOCTH.

Pemenne THMOBBIX pacd€THHIX 3a7ad B 1—2 JEWCTBUS C OMOPOH HAa ANTOPHUTM, MPEIBAPUTEIHEHO
pa300paHHbIi COBMECTHO C MEAaroroM Ha MPUMEHEHHE NPaBHJIa PABHOBECHs pbhluara M Ha pacyér
KIIAO.

Mexanndeckasi
neprus (4 4)

Mexanuueckass sHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Illpespawenue 00no2o
8uda Mexawudeckoli 3Hepeuu 6 Opyzou. 3aKOH
COXpaHEHHs PHEPTHU B MEXaHHUKE.

@D poHTAJIbHBIE JIA00PATOPHBIE PA0OTHI U
ONBITHI.

1. Nzyuenue 3aKOHA COXpaHCHHUS
MEXaHWYECKONW JHEpruu (SIEKTPOHHAs
JIEMOHCTpAITHS).

HaOmronenne 3a 3KCepUMEHTANBHBIM ONPECICHIEM M3MEHEHNSI KMHETHIECKON 1 MOTEHIIMAIBHON
SHEPIuHM TeJla P ero CKaTBIBAHUU M0 HAKIOHHOM MIOCKOCTH.

DopMynupoBaHUE COBMECTHO C IEJaroroM Ha OCHOBE HCCIIE/IOBAaHMS 3aKOHA COXPaHEHUS
MEXaHUYECKOH YHEPIUN.

IIpencrasieHue npu NOMOINH MeJarora rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHUS SHEPTHU.
Pemenne TMIOBBIX pacy€THBIX 3a1ad B 1—2 AEHCTBUS C ONMOPON Ha ITOPUTM, IPEABAPUTEIBHO
Pa3oOpaHHBII COBMECTHO C IIE€aroroM ¢ UCIOJIb30BaHUEM 3aKOHA COXPAHCHUS SHEPTUHL.

Pe3epBHoe Bpemst (3 1)

8 KJIACC (68 u)

TemaTHuecKHi
0JI0K, TEMBbI

OcHoBHOe coaepikanue

OcHoOBHBIE BUBI IeATEJIbHOCTH YYAIMXCS
(Ha ypoBHe y4eOHBIX el CTBUI)
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Pa3nen 6. TensioBble siBjieHust (28 4)
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Crtpoenue
M CBOIiCTBA
BemecTBa (7 1)

Ocnognvie nonodicenus MOREKYISAPHO-
KUHemu4eckol meopuu CMpoeHus 8eujecmad.
Macca u pazmepvr amomos u monexyir. Onvimul,
noomeepacoaiowue  OCHOHbIE — NONOIHCEHUS
MONEKYIAPHO-KUHEMULECKOU MeopUl.

Monenu TBEPAOTO, KUIKOTO M razoo0pa3HOTro
cocTosiHMI  BemiecTBa.  Kpucmaniuueckue —u
amopuvie mena. ObOvschenue C8OUCME 2d308,
Jorcuokocmett U meEpObIX Mmel  HA  OCHO8e
NONIOJHCEHUI MOAEKYIAPHO-KUHEMUYECKOT Meopul.
CMmauuBaHue u kanunispuvle aenenus. Tennogoe
pacwupenue u cocamue.

Hemoncmpayuu?

1. Habmronenne OpoyHOBCKOTO ABHKCHHUS.

2. Habmonenne muddy3un.

3. Habmronenue  sBieHuit

KaIMUIPHBIX SBICHHUH.

4. HabnroneHne TemIoBOro pacIMpEeHHs Te.

5. VI3meHeHune maBieHUs raza NpH U3MEHEHHU
00béMa 1 HarpeBaHUU WITH OXJIKACHHH.
Dponmansusie 1adbopamopHvie padbomol u

onuimbul.

1. OnbITEl 1O OOHAPY)XEHHIO NEUCTBHS CHII

CMa4YuBaHUA u

MOJICKYIISIPHOTO HIPUTSDKEHUS (vmm
JIEKTPOHHASI IEMOHCTpALHS).

2. OmpITBI 1O  BBIPALIMBAHUIO  KPHCTAIJIOB
TTOBApEHHOI COJIM MIN caxapa.

3. OnpITel 1O HAONIOJACHHIO  TEIUIOBOTO

paclMpeHusl ra3oB, KUIKOCTEN M TBEPABIX
Tell.

4. Ompenenenue AaBICHUS BO3IyXa B OalloHE
LITTPHLIA.

S. OIBITHI, JIEMOHCTPHUPYIOUINE 3aBHCHUMOCTD
JaBJIeHUs] BO3JIyXa OT ero ooOsémMa u
HarpeBaHMs WIN OXJIXKICHUS.

6. Ilposepka cunomesvl TUHEUHOU 3A8UCUMOCTIU

OUHbI cmonbuxa acuoKocmu 6
MEPMOMeMpuUecKoil mpyb6ke om
memnepamypel.

HabmoneHne 1 mHTEpIIpETAIsl COBMECTHO C MEAAaroroM OIBITOB, CBUICTEIBCTBYIOMINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3IMYHBIX BEIIECTB B BOJIE.

Pemenne THIOBBIX pacdETHBIX 3amad B 1—2 OeCTBUSA C OMOPOM HAa alNTOPUTM, IPEABAPUTEIHHO
pa300paHHBIA COBMECTHO C MIEArOroM IO OIICHUBAHUIO KOJIMYECTBA ATOMOB I MOJICKYII B CIIUHUIIC
00BEMa BemiecTna.

IIpencrapnenne Mpy MOMOIIH eAarora OPOYHOBCKOTO MBIKEHUS, SBICHUS AUGGy3UH U pa3iHduii
MEXIy HIMH Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOCHHUS BEIIECTBA.
OOBsCHEHHE TIPH TIOMOIIH TIEIarora ¢ OMOpPOX Ha MTUIAKTHYCCKUI MaTepHall OCHOBHBIX Pa3InIHi B
CTPOEHUHU Ta30B, XUAKOCTEH U TBEPABIX TEJN C HCIOJIb30BAHUEM IIOJIOKEHUNH MOJIEKYJISPHO-
KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA.

IIpoBeaenue moa pykoBOACTBOM IE€AArora OMbITOB [0 BHIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOU COJIU
WJIM caxapa.

IIpoBeneHrEe COBMECTHO C MEAAroroM U 0OBsICHEHUE U3 MPEUIOKEHHOTO MIEPEYHS BEIBOJIOB OIBITOB,
JIEMOHCTPUPYIOIINX KallUJUIAPHBIE SIBJIICHUS U SIBJICHUE CMAuUBaHMUSL.

OOBsCHEHHE C OTTOPOH Ha TEXHOJIOTHUYECKYIO KapTy IO PYKOBOJICTBOM II€aTr0Ta POIH KaMIIIPHBIX
SIBJICHUH JJ1s1 IOCTYIUIEHUS BOABI B opranu3M pactenuii (MC — Ouonorus).

Habmonenne ommsITOB 10 HAOIIOACHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, JKUAKOCTEH U TBEPABIX TEI.
OOBsACHEHHUE C OMTOPOY HA TEXHOJOTHUYCCKYIO KapTy MO PYKOBOJICTBOM IE/Iarora COXpaHeHus 00bEMa
TBEPIABIX TEN, TEKYy4ECTH JKUIKOCTH (B TOM YHCIIE, Pa3HHUIBI B TEKYIECTH JUIA Pa3HBIX JKUIKOCTEN),
JIaBJICHHUsI ra3a.

Habmromenue 3a MpoBEACHUEM OIBITOB, IEMOHCTPHPYIONIUX 3aBHCHMOCTD JTABJICHHUS BO3/IyXa OT €ro
00pEMa W HarpeBaHWs WIM OXJAXKICHUSA, M WX OOBICHEHHE Ha OCHOBE aTOMHO-MOJICKYISPHOTO
YUEHHUSL.

AHanu3 npu MoMoIIW MeJarora ¢ onopord Ha AUJAKTHUECKUNA MaTepuan NPaKTUYECKUX CUTYyalui,
CBSI3aHHBIX CO CBOMCTBaMHU ra3oB, KUJKOCTEH U TBEPBIX TEJ.
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TensoBbie
npoueccsl (21 4)

Temneparypa. Cesaze  memnepamypvl o
CKOPOCTBIO MENI0B020 OBUIICEHUS HACTHUY.

Buytpennss sHeprus. Cnocobvl uzsmeHenus
6HYmpeHHell  9Hepeuu: — mennonepeoaida U
cosepuienue pabomoei. Buodei mennonepedauu.

Menionpo8OOHOCMb, KOHBEKYUSL, U3LyUEeHUe.
KomnnuectBo TEIUIOTHI. VY nenoHasa

TEII0EMKOCTE BEIIECTBA. 1enioobmen u meniogoe

pasHosecue. YpasHeHue menniogozo baianca.
Inasnenue u omeepoesanue KPUCMALIUYECKUX

gewecms.  YIenbHas — TEIUIOTa  IUIABJICHUS.
Iapoobpasosanue u kondencayus. Hcnapenue
(MC). Kunenue. VYnenbHas TeIoTa
mapooOpazoBaHusl. 3a8UCUMOCb MeMnepamypbl
Kunenus — om — ammoc@epnozo  0a8leHusl.
Brasxcrnocms 6o30yxa.

OHeprusi  TOIUIMBA.  YjAeNbHas  TEIUIOTa
Cropasusi.

Ipunyunsl pabomsl mennoguix oOsuzameneil.
KIijq Menio8oco
osucamens. Tennogvie Osueamenu u 3auuma

oxpyacarougeti cpeovt (MC).

3akon coxpamenusi u npegpawjenus SHepeun 8
mennoguix npoyeccax (MC).

Jemoncmpayuu?
[TpaBuiia H3MEPEHUs TEMIIEPATYPHI.

1. Bugsl Temionepenayu.

2. OxnakJIeHre TIpU COBEPIIICHUN pabOTEHI.

3. HarpeBanne mpu cOBepUIEHHH pPabOTHI
BHEIITHIMH CHJIAMH.

4. CpaBHeHUE  TEIUIOEMKOCTEM  pa3iIM4HBIX
BEIIIECTB.

5. HaOmroienne KumeHus.

6. HabmogeHne TOCTOSHCTBA —TeMIEpaTyphl

TIPH TUTABJICHHN.
7. MoJienu TeIIOBBIX JBUTATENEH.
Dponmansusvie 1adbopamopHvie padomol u
onvimol.
1. HaOmionenue W3MEHEHUS! BHYTPEHHEH
SHEpPTHH Tejla B Pe3yabTaTe TeIUIonepeaadn u
pabOTHI BHEITHUX CHII.

O0o0cHOBaHME 110 TOATOTOBIEHHOMY aJITOPUTMY COBMECTHO C IEAaroroM IMpaBUJI M3MEpPEHHs
TEMIIEPaTypPHI.

CpaBHEHHE pa3IMIHBIX CIIOCOOOB M3MEPEHHS U KA TEMIIEPATYPHI.

HaGumonenue 3a mpoBeieHUEM OTIBITOB, IEMOHCTPUPYIOLIMX U3MEHEHHE BHYTPEHHEW SHEPTHHU Teja B
pe3ynbTaTe TeIIonepeaadn U paboThl BHEITHUX CHII.

HaGuronenue 3a npoBeieHHEM OIBITOB, 0OCYKAEHHE MPAKTUYECKHX CUTYAIlUH, JEMOHCTPUPYIOLINX
pa3IUYHbIC BUIBI TETIONEpEadr: TEIONPOBOIHOCTD, KOHBEKINIO, H3TyUCHHE.

HUccnenoBanue ¢ onopoit Ha TEXHOJIOTMYECKYHO KapTy IHOJ PYKOBOACTBOM II€Jarora sBJICHUS
TeTI000MEHa MPY CMEIINBAHUY XOJIOHOH 1 ropstdeit BOJbI.

Habmonenne ycraHOBIIGHHS TEIUIOBOTO PaBHOBECHS MEKIY TOpsSUYE U XOJIO0XHOH BOJIOM.
OmnpeneneHre NPH NOMOIIH [TeAarora KOJN4ecTBa TeIJIOTHI, MOJIyIeHHOTO BOIOH P TEINIO0OMEHE ¢
HarpeThIM METAUTMYECKUM [MINHAPOM.

OmnpeneneHue 1Mo TadIuIe YASIbHON TEMIOEMKOCTH BEIECTBA.

Pemenne THMIOBBIX pacd€THBIX 3amad B 1—2 JEWCTBUS C OMOPOW HAa ANTOPHUTM, NPEIBAPHUTEIBLHO
pa300paHHBIl COBMECTHO C IIEJaroroM, CBSI3aHHBIX C BBIYHCICHHEM KOJMYECTBA TEIUIOTHl H
TETIIOEMKOCTH TIPH TETIIIO0OMEHE.

AHanu3 mpu TIOMOINM IIearora CHUTyalMid IPaKTUYEeCKOTO HCIOJIb30BaHMS TEIUIOBBIX CBOWCTB
BEIIECTB W  MaTepHalioB, HampuMep B  IENIX  DSHEProcOEpeeHHs:  TEIIOM3O0JIAIHS,
SHEeprocOeperarIe KpbIlii, TEPMOAKKYMYJIISTOPHL U T. 1.

HaOmonenue siBeHui MciapeHns M KOHJICHCAINH.

Habmonenne 3a uccie10BaHuEM MpOIiecca UCTIAPEHHUS Pa3INIHBIX JKUIKOCTEH.

OOBsICHEHHUE 110 AITOPUTMY COBMECTHO C I1E€aroroM SIBJICHUH HCIapeHus U KOHJEHCAllUK Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Habmonenne 1 00bsicHEHHE ITpolIecca KUIICHNS, B TOM YHCIIC 3aBUCHMOCTH TEMIIEPATYPhl KHUITEHHUS OT
JABIICHUSI.

Ornpezenenne no TabIHIe OTHOCHTENIFHON BIaKHOCTH BO3-1[yXa.

Habnronenue npouecca IaBaeHUs KPUCTAIIMYECKOTO BEIIECTBA, HAIIPUMeED, JIbJIa.

CpaBHeHME NO IUIaHy MpPU TOMOIIM TEAArora IPOIECCOB IUIABJICHHUS KPUCTAIIMYECKUX Tell
W pa3MsrYeHHs IIPH HarpeBaHUU aMOP(QHBIX Tell.

Omnpezenenue 1o TabIULE yASTbHON TEIIOTHI IUIABICHUS JIbAA.

OOBsicHeHnE TI0 cXeMe Nociie 00CYXK/IEHHS C TIeJ]aroroM SIBJIICHUH TUIABJICHHUS U KPUCTAJUTM3alMU Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO YYCHHUS.

Pewrenne TMNOBBIX pacy€THBIX 3a7ad B 1—2 AEWCTBUS C ONMOPOM Ha aaroOpuTM, IPEeIBAPUTEIBHO
p3306paHHLIf/lI COBMECCTHO C I€aroroM, CBA3aHHbIX C BBIYMCJICHUEM KOJIMYCCTBA TCIUIOTHI B ITpoHeccax
TETUIOTIEpEeIauy MPH TUIABJICHUH U KPUCTAILTH3AINN, HCIIAPEHUH 1 KOHJICHCAIIHH.

AHanu3 npH NOMOIIM MeJarora ¢ Onopo Ha AMJAKTHYECKUH MaTepuasl CUTyalui NMpakTHYeCKOro
MPUMEHEHHS SIBICHWH TIJIaBICHUS W KPUCTAUIM3AIMM, HAINpHMeEp, TOJYYEeHHE CBEPXYHCTBIX
MaTepHaoB, COIeBasl IPeNKa U Ap.

Ananus IIpy IOMOIIIH Tegarora pa6OTI>I u O6’I)SICH6HI/I€ IIpUuHIUIIA I[ﬁflCTBI/I)I TCIUIOBOT'O JABUTATCIIA.
Brruncnenne KoMM4ecTBa TEIUIOTHI, BRIACISIFOLIETOCS TIPH CTOPAHUH PA3IHYHBIX BHJOB TOIUIMBA, U
KIIJ nBurarens.
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2. UccnenoBanue sBIICHHUS TEIIOOOMEHA MpH
CMEIIMBAaHUM XOJIOHOM U ropsiuel BOJBI.

3. Onpedenenue Konauyecmea meniomel,
NOMYHEHHO20 8OO0l NpU MenioobmeHe ¢
Hazpemvim Memaiiuyeckum YuruHOpoMm.

4. Onpedenenue  yOenvbHOU  MENIOEMKOCHIU

sewyecmaa.

. UccnemoBanue mporiecca UCIapeHusl.

6. OmpenienieHNie  OTHOCHUTENBHOW  BIIAYKHOCTH
BO3/TyXa.

7. Onpedenenue yOenibHOU Meniomvl NAAGICHUS
ab0a.

9,1

OOCyXJIleHne COBMECTHO C II€AaroroM 3KOJOTMYECKHX IOCIEICTBUII MCIOJIb30BaHUs ABUTATECH
BHYTPEHHETO CTOPaHMS, TEINIOBBIX U rHApo3IeKkTpocTaniuil (MC — 3KOJI0THs, XUMHUS).

Pazgen 7. DnekTpuyeckne 1 MAarHUTHBIE siBjeHus (37 1)

DyleKTpuyecKue
3apsabl.
3apsKeHHbIE
TeJ1a M UX
B3anMoJelcTBHE
(7 4)

Onexmpusayus men. JIpa pona 3IEKTPUIECKUX
3aps10B. BzaumopeiicTBue 3apsDKEHHBIX — TETl.
3axon Kynona (3asucumocmo cuvl
83AUMOOCUCMBUS 3APAACEHHBIX MeT OM 8ENUUUHD]
3apA008 U pACCMOAHUSA MeHCOy meadamu).

OnexTtpudeckoe  mone.  Hanpsagcénnocmo

anexmpuyeckozo nons. Ilpunyun cynepnosuyuu
INEKMPUEeCKUx nosiell (Ha KauecmeeHHOM YposHe).

Hocumenu INEKMPUUECKUX 3apa008.
DnemenmapHulii 2neKmpuyecKuii 3aps0.
Cmpoenue amoma. TIpOBOTHUKH U TUIJIEKTPUKH.
3aKOH COXPaHEHHS MEKTPUIECKOT0 3apsia.

Hemoncmpayuu?

1. DnexTpu3anus Teml.

2. lBa pona DSJEKTPUYECKHX 3apsiioB H

B3aUMO/ICHCTBHUE 3apSHKEHHBIX TEJ.

3. YeTpoicTBO U JEMCTBHE 3IEKTPOCKOA.

4. DnekTpocTarudeckas HHIYKIUS.

5. 3aKOH COXpaHEHUS DIIEKTPUIECKHUX 3apsIOB.

®Dponmansusle 1a6Opamoprvie padomot u
onvinbl.

1. OmBITEL IO HAOIIONCHUIO SNEKTPHU3AIHUN TeI

WHAYKLIUEH U IPU COTIPUKOCHOBEHUH.

Habmronenne 3a npoBeeHUEM OIIBITOB 10 JIEKTPH3ALNH TEJl IIPH CONPUKOCHOBEHNH U MHAYKIUEH.
HaGuonenue 1 00bsICHEHHE ¢ ONIOPOW Ha JMIAKTUUECKUI MaTepHal B3aMMOJICHCTBHS OJHOUMEHHO
U Pa3HOMMEHHO 3apsKEHHBIX Tell.

OOBbsicHEeHrE ITPY TIOMOILY TeJlarora IMPHHITUIA JEHCTBHS SJIEKTPOCKOTIIA.

OOBsIcCHEHHE COBMECTHO C IIEZIarOrOM SIBJIICHHH JJICKTPH3ALUHN HPH CONPUKOCHOBCHUH TEN U
UHAYKIMEN ¢ UCIOJIb30BAaHUEM 3HAHUHN O HOCUTENAX MIEKTPUUECKHUX 3aps0B B BEIIECTBE.
PacnosHaBanue M OOBACHEHHME IO CXEME COBMECTHO C IEJaroroM SBICHUH 3JI€KTPH3ALUU
B IIOBCEJHEBHOM KH3HH.

HaGutonenue n o0bsicCHEHHE ¢ OTIOPOii Ha TEXHOJIOTHYECKYIO KapTy ONBITOB, HIUTIOCTPUPYIOLIMX 3aKOH
COXPaHEHHS JIIEKTPUYIECKOTO 3apsaa.

HaGtoreHue omnbITOB 110 MOJIEITMPOBAHUIO CUIIOBBIX JIMHHUH 3JIEKTPUYECKOTO TI0JISI.

HccnenoBanne moa pykoOBOACTBOM Iefarora ACHCTBHs 3JIEKTPHUYECKOTO IIONS HA IPOBOJHUKU U
JUBIIEKTPUKU
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MocTossHHBIH
3JIeKTPUYEeCKU I
ToK (17 1)

DneKTpuuecKui ToK. Yenogusa cywecmeosanus
anekmpuyecko2o moxa. VICTOUHUKN TIOCTOSHHOTO
ToKa. J[eHCTBHS AIIEKTPUIECKOTO TOKa (TEILUIOBOE,
XUMHUYECKOE, MarHUTHOE). OneKmpuueckuil mox
8 JHCUOKOCMAX U 2A3aX.

Pabota W MOIIHOCTH AJIEKTPHYECKOTO TOKA.
3axon Jrcoyna—J/lenya. Onexmpuyeckue yenu u
nompebumenu 31eKmpuieckoli 3Hepeuu  Ovimy.
OnexTpuyeckas 1ens. Cuna Toka. DIeKTpUIECcKoe
HanpspkeHne.  CONpPOTHBICHHWE  MPOBOJHUKA.
Yoenvrnoe conpomuenenue eeujecmsa. 3akon Oma
g ydactka menw. llocrmemoBaTensHOE U
mapaielbHOe COCITMHCHUE MIPOBOTHUKOB.
Kopomkoe 3amvixanue.

JMemoncmpayuu’

. [IpOBOTHUKY U AUDTEKTPUKH.

. MonenupoBanue CHJIOBBIX
3NIEKTPUUYECKOTO MOJISL.

. IcTOYHUKM TOCTOSIHHOTO TOKa.

. JlelicTBHSI AIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KHUIAKOCTH.

. T'a30BBIi pazpsi.

. I3mMepeHue cuibl TOKa aMIepMeTpoM.

. I3mMepeHne 3NMeKTPUIEeCKOTO HANpsHKEHUS
BOJIbTMETPOM.

9. PeocTar u Mara3uH COpOTUBICHUII.

Dponmanvhvie 1adbopamopHvie padbomol u
onvinbl.

DN —

JIMHUAHA

0N LN bW

JHccnenoBanne neficTBUS 3JEKTPUUECKOTO MOJISI HA

ITPOBOAHUKHU U JUDJICKTPUKH.

.COopka 1 mpoBepka padoThI IEKTPUIECKON IIeTTH

IIOCTOSAHHOI'O TOKA.

.JM3mepenue u peryaupoBaHue CHIIBI TOKA.
. 3amepenue u perynupoBaHue HapspKEHUS.
Hccnedosanue 3agucumocmu cunbl moka, uoyujezo

yepez  pe3ucmop, om  conpomuéneHus
pe3ucmopa u HanpANCeHus.
.Onvimul,  demoncmpupylowue  3a8UCUMOCHIb

QJIEKMPUHECKO20 COnpomueieHusl I’lpO@O()HMKa
om ezo aﬂqul, nﬂomadu nonepevynoco cevyernus

Habmonenne pa3nuaHbIX BUAOB IEHCTBHSI SIEKTPUIECKOTO TOKa U 0OHAPYKEHNE COBMECTHO C
neaaroroM 3Tux BUJ10B I[eﬁCTBHH B HOBCCHHGBHOﬁ JKHU3HU.

C6opka 1o cxeMe U UCTIBITAaHHE TT0JL KOHTPOJIEM Iejarora JEKTPHIECKOH [IETTH MOCTOSHHOTO TOKA.
HaGuonenue 3a geMoHCTpaleld i3MepeHHs: CHIIbI TOKa aMIIEPMETPOM.

Habnronenue 3a ieMOHCTpaIeil H3MEpeHNs DIEKTPHYECKOTO HAIIPSHKEHUS BOJIBTMETPOM.
[IpoBenenne u OOBSICHEHHE NPH NOMOIIM YYHUTEIS OIBITOB, JIEMOHCTPUPYIOIINX 3aBUCHMOCTD
QJICKTPUYCCKOTO COIMPOTHUBJICHUA IMPOBOAHUKA OT €ro MJIWMHBI, IJIOIIaJAW MONCPECYHOI0 CCYCHUSA H
MaTepHana.

HaGmonenue 3a jaeMOHCTpanueil MCClleOBaHMs 3aBUCUMOCTH CHJIbI TOKa, MPOTEKAIONIEro uepe3
PE3UCTOP, OT CONPOTUBICHUS PE3UCTOPA U HAMIPSKEHHSI HA PE3UCTOPE.

Ba3oBble mpeacTaBneHus O MpaBUIaX CJIOXKEHUS HAMPSHKEHUH MpU MOCIEA0BAaTEIbHOM COSAUHEHUU
JIBYX PE3UCTOPOB.

BasoBble mpeacTaBneHys 0 MpaBrUiIax Ul CHIIbI TOKA IIPU NapaieIbHOM COEAUHEHHN PE3UCTOPOB.
HaGurogenne neMOHCTpaIMK Mearora O CUTYaIHsIX HOCIEA0BATEIFHOTO M MapaIeIbHOTO
COEIMHEHUS IPOBOJHUKOB B JOMAIIIHUX IEKTPUYECKHUX CETSX.

Pemenune TUMOBBIX pacdy€THBIX 3aja4 B 1—2 JEUCTBHUS C OMOPOIl HA ANITOPUTM, MPEABAPUTEITHHO
pa3o0paHHBIl COBMECTHO C IIEAaroroM C HCIONb30BaHMEeM 3akoHa Owma m ¢opmyn pacuéra
JIEKTPUUYECKOTO  CONPOTUBICHHA MpH IIOCIENO0BAaTEIbHOM U MapajieIb-HOM  COECJUHEHUU
IIPOBOJIHUKOB.

OmnpeneneHne ¢ ONOPOH HAa TEXHOJOTMYECKYIO KapTy MOJ PYKOBOACTBOM Iiefarora paOoThl
ANIEKTPUYECKOTO TOKa, IPOTEKAIOIIETO Yepe3 PEe3UCTOP.

Onpeznenenre ¢ ONOPOH Ha TEXHOIOTMYECKYIO KapTy MO PyKOBOJACTBOM II€Jarora MOIHOCTH
3NIEKTPUYECKOTO TOKa, BBIICTISIEMOM Ha pe3UCTope.
Habmonenne 3a uccnenoBaHneM 3aBUCHMOCTH CHJIBI TOKA YEPe3 JIaMITOUKy OT HANPSDKEHHS Ha HEH.
Onpezenenue ¢ 0IOPOI Ha TEXHONIOTNYECKYI0 KapTy oJ pykoBoacTBoM nenarora KII/I Harpesaresns.
Habmonenue 3a uccnenoBaHneM npeoOpa3oBaHUs SJHEPTUH NIPU TTOABEME I'Py3a 3JEKTPOABUTATEIIEM.
OOBsicHEeHNE TTOCIIE PACCYKACHUS C TIEJaroroM U COCTaBJICHUE TUTaHa-KOHCIIEKTa YCTpoiicTBa U
MPUHINIA JEHCTBUS JOMAIIHUX 3JIEKTPOHATPEBATEIbHBIX IPHOOPOB.

OOBsicHEeHNE TT0CIIe PACCYKACHUS C TIeIaroroM M COCTaBJICHHE IIaHA-KOHCIIEKTa IPUYUH KOPOTKOTO
3aMbIKaHUA U IIPUHIMIIA }1617ICTBI/I$[ IJIaBKUX Hpe)IOXpaHHTeHeﬁ.

Pewrenue TUNOBBIX pacu€THBIX 3afady B 1—2 AelCTBUSA C ONMOPOIl Ha aJrOPUTM, MpPEIBAPUTEILHO
pa300paHHbI COBMECTHO C IIEAroroM ¢ UCMoJib30BaHueM 3akona Jlxoyns—IJlenia.

HaOmonenne BO3HUKHOBEHHSI SIEKTPHUYECKOTO TOKA B KUIKOCTH.
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u Mamepuana.

dlposepka npasuna crodxcenuss Hanpadxcenui npu
nocnedosamenbHOM coeOuHeHuu 08yx
Ppe3ucmopoa.

dlposepxa npasuna Ona  cunel  moka  npu
napanienbHoM COeOUHEHUU Pe3UCHIOPOS.

.Ompenennennie  pabOTBI  AIIEKTPUYECKOTO  TOKA,
WAYLIETO Yepe3 Pe3UcTop.

0. OmpeneneHne MOLITHOCTH 3JIEKTPHUECKOTO TOKA,
BBIJIEIIIEMOI Ha PE3UCTOPE.

1. HccnenoBanue 3aBUCHUMOCTH — CHJIBI  TOKa,
UAYLIETO 4Yepe3 JIAMIIOUKY, OT HalpsDKeHUS Ha
Heil.

2. Onpeoenenue KII/] nacpesamens.
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MarauTHbIe
siBjienus (6 1)

ITocTossHHBIE MarHuTHL. B3anMonelicteue
MTOCTOSTHHBIX MAaTHUTOB. MacHumHoe noie.
Maenummnoe none 3emau u e2o 3Haverue 0is
arcuznu Ha 3emae. Onvim Opcmeda. Maenumuoe
noxe anekmpuyeckozo moka. Ilpumenenue
21eKmpoMazHumos 8 mexnuxe. /leticmaue
MA2HUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOAHHO20 MOKA.
Hcnonvzosanue snexmpoogueamerneti 6
MeXHUYEeCKUX YyCmpoucmeax u Ha mpancnopme.
JMemoncmpayun’
1. B3aumoeiicTBre MOCTOSHHBIX MarHUTOB.
2. MonenupoBaHue HEBO3MOXKHOCTH
pazJieNieHus MOJII0COB MarHUTa.
3. MonenupoBaHue MarHUTHBIX
MMOCTOSTHHBIX MArHHUTOB.
4. OnbIT DpcTena.
5. MarHuTHO€ IoJIe TOKa. JIEKTPOMAarHuT.
6. JleficTBMe MarHUTHOTO TIOJISl HA POBOJIHUK C
TOKOM.
7. DNEKTPOABUTATEh IOCTOSTHHOTO TOKA.
Dponmansusie nadbopamopuvie pabomol u
onvimol.

noJsei

Hccnenopanue MarHuTHOI'O B3aHUMOJICHCTBUS
IMOCTOSAHHBIX MAarHuTOB.
.I/I3yquI/1e MAarsvTHOI'O 0JIA IIOCTOSIHHBIX

MAar"HvuTOB IIPpU UX O6'be,Z[I/IHeHI/II/I 1 pasaciICeHnuNn.

.HCCHG}IOB&HI/IC HeﬁCTBHﬂ QJICKTPUYICCKOT'O TOKA Ha

MAarHUTHYIO CTPEJKY.

.OHLITLI, JACMOHCTPUPYOINIUC 3aBUCUMOCTb CHIJIbI

B3aMMOJCUCTBUS KaTyliKhd ¢ TOKOM U Mar"HuTra
OT CHJIBI TOKa W HAIIPABJICHUA TOKAa B KaTYIIKE.

JM3ydeHne pAelCTBHMS MarHUTHOTO MOJS Ha
MIPOBOAHUK C TOKOM.

Koncmpyuposanue v usyuenue  pabomul
9NeKmpoosuzamers.

M3mepenne KIT SJIEKTPOABUTaTENBHOMN
YCTQHOBKH.

HccnenoBanue o1 pyKOBOACTBOM MEIarora MarHUTHOTO B3aMMO/ICHCTBHS IOCTOSHHBIX MarHATOB.
N3yyenue ¢ onopoil Ha TEXHONOTHUECKYIO KapTy MO PYKOBOACTBOM I€Jarora MarHUTHOTO TOJIs
MOCTOSIHHBIX MarHUTOB IIPH UX OOBEIMHEHUH U Pa3ICIICHIH.

HabmroneHne 3a poBeIeHUEM OTIBITOB IT0 BH3YAJTHU3AI[IH OIS TOCTOSTHHBIX MAarHUTOB.

I/IsyquI/Ie o pyYKOBOJCTBOM Ii€arora siBJICHUSI HaMarnninuBaHus BEIICCTBA.

HccrenoBanne COBMECTHO C ITEAArOrOM JCHCTBHS AIIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.
HaGuonenue 3a npoBeiieHHEM OIBITOB, AEMOHCTPHUPYIOIIMX 3aBHCHUMOCTh CHIIBI B3aUMOJICHCTBUS
KaTyIIKA ¢ TOKOM M MarHuTa OT CHJIBI M HAIIPaBJICHHUS TOKA B KaTYIIIKE.

AHamu3 Tpy MOMONIM TENarora CUTYallnid MPaKTHYECKOTO MPUMCHEHHUS SJIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKHUX YCTPOMCTBAX, IPOMBIIIJICHHOCTH, MEAUIIUHE).

W3ydenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy IO pyKOBOACTBOM IIe/Jarora JeHCTBUS MarHUTHOTO
I10Jid Ha NPOBOJHUK C TOKOM.

M3yyenue ¢ onopoi Ha AMIAKTUYECKUI MaTepuall AeUCTBUS JIEKTPOABUTATEINS.

N3mepenue coBmectHo ¢ neparorom KIIJI anexrpoaBurarenbHON yCTaHOBKH.

BazoBeie mpeacTaBiIeHns O Pa3InYHBIX IPUMEHEHHSX 3JICKTPOABUTATENIeH (TPaHCIIOPT, OBITOBEIC
YCTpPOHWCTBA U AP.).
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DJIEKTPOMATHUT
Hasi MHIYKIHUS
CRY

Onvimul Dapaoes. Aenenue
anexmpomaznumuou unoykyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobul nonyyeHus
NeKmpuyeckou dSHepeuy. IEKTPOCTAHIUU Ha
BO300HOBIISIEMbIX HCTOYHHKAX SHEPTHH.
JMemoncmpayuu’
1. ViccnenoBanue siBJICHUS JIEKTPOMarHUTHOM
WHTyKITHH.

2. Onbitel Qapajest.

3. 3aBHCHMOCTh HampaBJICHUS UHIYKIIHOHHOTO
TOKa OT YCIIOBUH €ro BOZHUKHOBEHHSL.

4. DaeKTporeHepaTop MOCTOSIHHOTO TOKA.

@ponmansusie 1a6Opamoprvie padomol u
onvinbl.

I. OneITl 1O HCCIENOBAaHUIO  SBICHUS
9JIEKTPOMAarHUTHOW MHIYKIMU: UCCIIEA0BaHNE
W3MEHEHMH  3HAueHWsT W  HalpaBleHUS
WHTyKIIMOHHOTO TOKA.

HpOBeZ[eHI/IC COBMECCTHO C II€JAroroM OITIbITOB IIO HMCCJICIAOBAHHIO SIBJICHUA 3H6KTpOMaFHPITHOI>i
HWHAYKIUHA: UCCIIEA0OBAHNE W3MEHEHUM 3HAYCHUS U HallpaBJICHUS UHAYKIIMOHHOI'O TOKa

PezepBHoe Bpems (3 41)

9 KJTACC (102 v)

TemaTnueckuid
0JIOK, TeMAa

OcHoBHOe coaepikaHue

OcHOBHBbIE BH/IbI 1eATeTbHOCTH YYALIUXCS
(Ha ypoBHe y4eOHBIX JAeiicTBHIi)

Paznen 8. Mexanuueckue sijeHus (40 1)
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Mexannueckoe
IBUKEHHE

M CIOCOOBI ero
onucanns (10 9)

Mexanuueckoe JBWXKeHUE. MarepuaibHas
Touka. Cucrema otcu€ra. OTHOCHTEIHHOCTH
MEXaHMYECKOTO  JBWXKeHus.  PaBHoMepHOe
NpsSIMOJIMHEWHOE JABWXKeHue. Hepasnomeproe
npamonunelnoe  osudxcenue.  CpemHsas  u
M2HOBeHHas cKopocmb mena npu
HEPABHOMEPHOM OBUNCEHULL.

VYckopenue. Pasnoycropennoe
npAMONUHelUHoe osudicenue. Csobognoe

naneaue. Onvimol I anunes.
Pasnomepnoe osudicenue no OKpys#CHOCHU.
Iepuoo u yacmoma obpawenus. Jlunetinas u
yanoeas ckopocmu. Llenmpocmpemumensvroe
YcKopeHue.
JHemoncmpayuu
1. HaOmtofieHne MEXaHWYECKOTO JABIKEHHS
TeJla OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.

2. CpaBHEHHE ITyTeH U TPACKTOPHUH JBIKEHUS
OIHOTO M TOTO K€ TeJad OTHOCHTEIBHO
Pa3HBIX TEJ OTCUETA.

3. U3aMepeHue  CKOPOCTH M YCKOPEHUS
MPSIMOJIMHEHHOTO IBUYKCHUS.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPCHHOTO JIBHKCHUSI.

5. Habmonenue JIBHOKCHUS Tena o
OKPYKHOCTH.

6. HaOmrofeHne  MeXaHMUYECKHUX  SIBIICHUM,
MIPOUCXOMSAIINX B CHCTeMe OTcuéra
«Tenexka» mnpu €€ pPaBHOMEPHOM W

YCKOPEHHOM  JIBIDKEHHH  OTHOCHTEJIBHO
KaOMHeTa (PU3UKH.

@Dponmansusie nadbopamopnvie padbomuvt u

onwsimbul.

1. Koncmpyuposanue mpaxma 0ist pazeoua u
oanvHeluuez0 pPaBHOMEPHO20  OBUICEHUSL
wapuka uiu menesCcKu.

2. Onpenenenue cpenHen CKOPOCTH
CKOJIbJKEHHUS OpyCKa WIIN IBHIKEHHSIIAPHKA
110 HaKJIOHHOH TIOCKOCTH.

3. OmpeneneHne  YCKOpeHHSI — Tela
PaBHOYCKOPEHHOM JIBH>KEHHH TI0

npu

AHanM3 ¢ MoMoIIbIo Negarora ¥ 00CyK/IeHHE Pa3InYHbIX IPUMEPOB MEXaHUYECKOTO JIBHKEHHSI.
OO6cykaeHrne COBMECTHO C IIEJaroroM rPaHrIl MPIMEHUMOCTH MOJETH «MaTepHaIbHAs TOUKAY.
Omnmcanune mocie oOCYKICHHUS C IMeAaroroM MEXaHHIeCKOTO JBIKEHUS Pa3IMIHBIMHU CII0CO0aMuU
(ypaBHeHue, Tabiuna, rpaduk).

AHamu3 TIOX PYKOBOACTBOM IIefarora >KH3HEHHBIX
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JABKCHMUSL.
HabmogeHne MeXaHNn4ecKOTO IBMKCHHUS Tea OTHOCHUTENIFHO Pa3HBIX TeJ OTCUETA.

CpaBHeHUe IyTel U TPaeKTOpHUil IBIKEHUS C ONOPOI Ha TEXHOJOTHYECKYIO KapTy MOJ PYKOBOJCTBOM
e1arora 0JTHOTO M TOTO K€ TeJla OTHOCUTENBFHO Pa3HBIX Te OTCUETA.

Ananmu3 ¢ moMoIIbIo Tegarora Tekcra ['ammies 00 OTHOCUTENBHOCTH ABHKCHHUS, BBITTOTHCHHUE 3aJaHUH
IO TEKCTY (CMBICTIOBOE UTECHHE).

[IpocTeiimme BeAUCIEHAS IO 00pa3Iy CpeqHel CKOPOCTH CKOIBXEHHS OPYCKa FUTH ABIKCHHUS IIapHUKa
10 HAKJIOHHOM IIJIOCKOCTH.

Amnanmu3 1 00CYyXXICHHE C OTIOPOH Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOJCTBOM IeIarora croco6oB
NpUOIMKEHHOTO OTIPE/IeNICHNs] MTHOBEHHON CKOPOCTH.

OmnpeneneHne Mocie pacCyXACHHUS C MEAaroroM Mo CXeMe CKOPOCTH PAaBHOMEPHOTO IBIDKEHUS (IIapuka
B J)KUAKOCTH, MOJIEJIH 3JIEKTPHYECKOTO aBTOMOOWIIS 1 T. I1.).

OmnpezneneHre COBMECTHO C IIEaroroM ITyTH, MPOIIEHHOTO 3a JaHHBIM IPOMEXYTOK BPEMEHH, U
CKOpPOCTH TeJa 1Mo rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO JIBI)KEHUS OT BPEMCHU.
HavanpHble mpeacTaBieHWE O TPUHLOUNAX JEHCTBHS NPUOOPOB, HU3MEPSIONIMX
(cttmmoMeTpoB).

[Tpocreiimue BeIYMCIEHUS MO OOpasly IIyTH U CKOPOCTH NPH PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBIDKEHUH TeJa.

OmnperneneHne COBMECTHO C TEAaroroM MPOHASHHOTO ITyTH ¥ YCKOPEHHMS JIBIDKEHMS Tena 10 rpaduky
3aBUCHUMOCTHU CKOPOCTHU PaBHOYCKOPEHHOI'O pr{MOJ’[I/IHeI\/’IHOFO JBHKCHUA TCJIa OT BDEMCHU.
OmnpeneneHne ¢ MOMOIIBIO TIearora YCKOPSHH Tea MPpH paBHOYCKOPEHHOM JBIDKEHHH TI0 HAKIIOHHOW
IJIOCKOCTH.

WzmMepeHne mo cxeme IOcCle pacCyXIeHHs C MeJaroroM IEepHoJa M YacTOTHl oOpamieHus Teia Mo
OKPY>KHOCTH.

OmnpezneneHre HaXOXXICHUS TOJT PYKOBOACTBOM IIe€Aarora CKOPOCTH PaBHOMEPHOTO IBIDKEHHS Tena
MO OKPYKHOCTHU.

Pemenne TUNOBBIX PAacUETHBIX 3aMa4 B 1—72 AEWCTBHsI C OMOPOW Ha aNTOPHUTM, MPEABAPUTEITHHO
pa3oOpaHHBII COBMECTHO C TIEJAaroroM Ha OIpENelieHHEe KHHEMATHYSCKUX —XapaKTePHCTUK
MEXaHUYECKOTI'0 ABMKCHU Pa3JIMYHBIX BUIOB.

Pacno3naBanne u mpuOMMKEHHOE OTHMCAHKE IO 00pa3Ily IMOCie 00CYKICHHS C TIeNaroroM pa3IuIHBIX
BUJIOB MEXaHWYECKOTO IBIKEHHUs B NPUPOJEC U TEXHHKE (Ha IMpUMepax CBOOOIHO MaJaroluX Tel,
JIBIDKEHUS JKUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEACTB U AP.).

CUTyallMid, B KOTOPBIX MPOSBISIETCA

CKOPOCTh
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HaKJIOHHOH MJIOCKOCTH.

4. UccnemoBanne 3aBUCHMOCTH IIyTH OT
BPEMEHU NIPH PABHOYCKOPEHHOM JBHKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

5. Ilposepka 2unomeswi: ecau npu
PABHOYCKOPEHHOM O8UIICEHUU OE3HAYATbHOU
cKopocmu  nymu  OMHOCAMCA KAk — pso
Heuémmublx uucen, mo
coomeemcmayioujue NPOMENCYMKU
8peMeHU 0OUHAKOBDI.

B3aumopeiicrBue
Teg (20 v)

IlepBeiii 3axkoH HerooTroHa. Btopoil 3akoH
Herorona. Tperuit 3axon Herotona. Ilpunyun
Cynepno3uyuu cul.

Cuna ynpyzocmu. 3axon I'yka. Cuna mpenus:
CUNA MPEHUS CKOTIbIICEHUS, CUNA MPEHUS NOKOS,
opyaue 8udbl MpeHus.

Cuma TSDKECTM M 3aKOH  BCEMHPHOTO
TATOTEHUS. YCKOpEHHE CBOOOJHOTO MaJCHUS.
Heusicenue naanem eokpye Connya (MC).
Ilepsas xkocmuueckas ckopocmo. Hegecomocme
U nepezpy3Ku.

PaBHoBecue MaTepHaIbHOU TOYKH.
Abconromno  meépooe  meno.  Pasnosecue
meép0020 mena ¢ 3aKpenjiéHHOU 0CbIOGPAUCHUSL.
MowmeHT cunsl. Llenmp mascecmu.

JHemoncmpayuu

1. 3aBUCHMOCTH YCKOPEHHS Tela OT MacChl

TeJa U JeHCTBYIOLIEH Ha HETO CUJIBI.

2. Habmogenne  paBeHCTBa  CHII

B3aUMOJIEHICTBUH TEIL.
3. 3MmeHeHue Beca Tesla MPU YCKOPEHHOM
JBIKCHUU.
D poHTAIBHBbIE JIA00pPaATOPHbIE PadOTHI
ONBITHI.

pu

1. MccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS

CKOJILKEHHS OT CHJIBI  HOPMAlbHOTO
JIABJICHUSI.
2. Onpenenenre  KodpduueHTa  TPEHHUS
CKOJIEXKCHUS.

HaGumonenue u o0cyx/ieHHe COBMECTHO C IEIaroroM OMBITOB C JBIKEHUEM Tella MPU YMEHBIICHUN
BIIMSTHHS IPYTHX TEJ, MPETATCTBYIOMIHNX TBUKCHUIO.

AHanmu3 1o cxeme IOCIie pacCyXAEHHUS C IelaroroM Tekcra [ammies ¢ ONMMCaHWEM MBICICHHOTO
SKCIEPUMEHTa, 0OOCHOBBIBAIOIIECTO 3aKOH WHEPIMY; BEITIONHEHUE 3aJIaHUH 10 TEKCTY (CMBICIOBOE
YTEHHE).

OO6cyxaeHne oI pyKOBOJACTBOM IIeIarora BO3MOYKHOCTH BBIIOJTHEHUS 3aKOHA HHEPIIUU B Pa3IMIHBIX
CUCTEMAaX OTCYETA.

Habnronenne n oOCyXIeHHE COBMECTHO C IEIAaroroM MEXaHHYeCKHX SIBJICHHH, MPOUCXOIAIIHNX B
cucreme oTcuéra «Tenesxka» npu e€ paBHO-MEPHOM M YCKOPEHHOM JIBM)KCHUH OTHOCHTEIIBHO KaOnHeTa
¢busuky.

JleiicTBUS C BEKTOpaMH CHUT: BRITIOJTHEHHUE 3aJJaHUH TI0 CIIOKCHHUIO U BRIYUTAHUIO BEKTOPOB.
HaGmogenue 3a mpoBeieHHEM OIBITOB, JAEMOHCTPUPYIOLIMX 3aBUCHMOCTh YCKOpEHHs Teja OT
TIPUJIOKEHHOW K HEMY CHIIBI M MAaCCHI Tela.

Ananu3 u 00bsICHEHHE C OTIOPOH Ha TEXHOJIOTHYECKYIO KapTy 10/l PYKOBOJICTBOM I1€/1arora siBJICHUH ¢
WCTIOJIF30BaHNEM BTOPOTO 3akoHa HeroToHa.

Pemenrie THUMOBBIX pacdETHBIX 3amad B 1—2 AeHCTBUS C ONMOPOH Ha ajroOpHTM, INPEaBapHTENBEHO
pa3o0paHHBEIl COBMECTHO C MENAaroroM C HCHOJb30BaHHEM BTOpPOro 3akoHa HbIOTOHa W mpaBwia
CJIOKCHUS CHIL.

OmnpezeneHre COBMECTHO € TIEJaroroM »ECTKOCTH MPYKHUHBI.

AnHanmu3 cuTyanuil ¢ omopoi Ha TEXHOJOTHYECKYI0 KapTy IOJ PYKOBOJCTBOM II€Aarora, B KOTOPBIX
HaOJIOIal0TCs YIpyrue nedopMaiin, 1 uX 00bsICHEHHE ¢ HCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemenne THNOBBIX pacy€THBIX 3agad B 1—72 NeHCTBHSA C OMOpPOW Ha aJrOPUTM, IPEIBAPHUTEIHHO
pa3o0paHHBIil COBMECTHO C I1E/Iar0roM C UCIIOJIb30BaHHEM 3aKoHa ['yka.

HccnenoBanue mpu MOMOIIH ITE€arora 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAaJIHHOTO
nasneHusi. CoBMECTHOE 00CYKAIeHHE PE3yIbTaTOB HCCIIEIOBAHUSL.

OmnpeneneHue 1oJi KOHTPOJIEM NeJjarora ¢ Oropoi Ha KOHCHEKT KA QUIMEeHTa TPEHNUS CKOJIbKEHUSI.
M3mepenne ¢ MOMOIIBIO MeIarora CHIIBI TPEHUS ITOKOSL.

Pemenne THMOBBIX pacu€THBIX 3agad B 1—2 NEHCTBHUS C ONOpPOW Ha alrOpUTM, IpeIBapHTENBEHO
pa300paHHBIil COBMECTHO C EaroroM ¢ UCIOJIb30BaHUEM (DOPMYIIbI TSl CHIIbl TPEHUSI CKOJIBLKEHUSI.
AHanM3 1O cXeMe Iocje pacCyXJIeHHWs Ieiarora O IBHXKEHUHM TN TOJBKO MO JEHCTBHEM CHIIBI
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3. OnpenerneHue >KECTKOCTH MPY>KUHBIL.

TAKECTH — CBOOOHOTO HaJeHus.
OOBsIcHEHNE TI0/T PYKOBOJICTBOM II€/Iarora HE3aBUCUMOCTH YCKOPEHHSI CBOOOJHOTO MaJEHUsI OT MacChl
Tena.

Or11eHKa COBMECTHO C TI€/IaroroM BEeJIMYUHBI CHITBI TATOTCHHUS, IEHCTBYIONIEH MEX Ty IBYMS TeJIaMHu (JUis
pa3HBIX Macc).

Ananu3 ¢ omnopodl Ha MUIAKTUYECKHH Marepuall JBIKEHHS HEOECHBIX Tell MOJ JIeHCTBHEM CHIIbI
TATOTEHUS (C UCIIOIb30BaHUEM JOIOIHUTENBHBIX HICTOYHNKOB HH(pOpMALNH).

Pemenne TUNOBBIX pacu€THBIX 3agad B 1—2 nelcTBUSA ¢ OMOpPOH Ha aarOpUTM, MpPeABapUTENIBLHO
pa300paHHBII COBMECTHO € MEJAroroM C UCMOJIb30BAHUEM 3aKOHA BCEMHPHOTO TATOTEHUS U (JOPMYIIBI
JUISL pacdyéra CHIIBI TSDKECTH.

Habnronenue u o0cyxaeHne ¢ IIOMOIIBIO IIelarora OIBITOB [0 H3MEHEHHUIO Beca Tejla TP YCKOPEHHOM
JIBYDKCHHU.

AHanu3 ¢ IOMOIIBIO NeJarora yCI0BUIl BOSHUKHOBEHHSI HEBECOMOCTH U MEPErPy3KH.

Pemenne THNOBBIX pacdETHBRIX 3a7ad B 1—2 NMecTBHSA C OMOPOi Ha alrOpUTM, MpPEABAPHTEIHHO
pa3oOpaHHBII COBMECTHO C I1€IaroroM Ha OIpe/eeHHe Beca Tela B Pa3IMYHbIX YCIOBUSIX.

AHanu3 ¢ onopoil Ha TEXHOJOTWYECKYI0 KapTy MOJ PYKOBOACTBOM IIE€[arora Cwi, ACHCTBYIOIIMX Ha
TeJI0, TIOKOSIIEeCs Ha OIOopeE.

OmnpeneneHue ¢ MOMOIIBIO IEArora eHTpPa TSHKECTU Pa3InYHbIX TEll.
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3aKOHBI
COXpaHEeHHS
(10 )

Umnynsc Tena.  Msmenenue — umnynvca.
Hmnynse cunvl. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHoe nsmwkenue (MC).

Mexanuueckas pabota ¥ MoIIHOCTb. PaboTa
CHIl TSDKECTH, ympyeocmu, mpenus. Caasb
oHepeuu u pabomsl. lloTeHIMaNbHAs SHEPTUS
TeJla, MOAHSATOTO HaJ IOBEPXHOCTHIO 3EMIIH.
Tomenyuanvnas snepaus coCamol NpPYsHCUHBL.
Kunernueckas SHEprusl. Teopema o
Kunemuueckol 9SHepeuu. 3aKOH COXPaHEHUS
MEXaHWYECKOW IHEPTUH.

JHemoncmpayuu
1. Tlepenaua umImynbca NMpH B3aUMMOACHCTBUU

TeJL

2. TIpeoGpazoBaHus
B3aUMOJEHUCTBUH TEIL.

3. CoxpaHeHHE UMITYJIbCa IPH HEYIPYTOM
B3aUMOJICHCTBUU.

4. CoxpaHeHHE UMITyJbCa TP abCOIIOTHO
YIPYrOM B3aUMOJICHCTBHH.

5. HabGmonerne peakTHBHOTO IBIKEHUS.

6. CoxpaHeHHE MEXaHUYECKON SHEpruu Ipu
cBOOOIHOM MAJEHNH.

7. CoxpaHeHHE MEXaHWYECKON SHEPruM Ipu
JABHMXKCHUU TCJIa 110 ﬂeﬁCTBHEM IPYXUHBI.
Dponmanshovle 1adbopamopHvie padomot u

onulmbul.

1. Omnpenenenue pabOTHl CHIBI TPEHHS MPH
pPaBHOMEpPHOM  IBIDKGHHHM  TeJla  II0
TOPU30HTAJIIBHOM IOBEPXHOCTH.

2. Ompenenennie pabOTHI CHITBI YIIPYTOCTH TIPH
noaséMe  Ipy3a € HCIOJb30BaHUEM
HETIOABI)KHOTO Y TIOABUKHOTO OJIOKOB.

3. H3ydeHue 3aKOHA COXpAaHEHUS PHEPTUU.

OHEPIrun apu

HaGuonenue u o0cyxJIeHHE C TIOMOILBIO MeJlarora OnbITOB, IEMOHCTPUPYIOIINX Mepeaavdy UMITYIbca
IpU B3aMMOJCHCTBHUHU TEJ, 3aKOH COXPAaHEHHUs HMITylIbCa MpHU aOCONIOTHO YIPYTOM M HEYNPYroMm
B3aMMOJICHCTBUH TEIl.

HaGumogenue neMOHCTpalMy TIeJjarora CUTyaluid B OKpYKarolleil KU3HH ¢ UCIIOJb30BaHHEM 3aKOHa
COXpPaHEHHSI HMITYNIbCA.

Pacnio3HaBanue ¢ omopoil Ha TEXHOJOTMUYECKYIO KapTy IOJ PYKOBOJCTBOM IIe[arora SsBJICHUS
PEaKTHBHOTO IBIKEHUS B npupose u TexHuke (MC — OGuonorus).

IIpuMeHeHHE COBMECTHO C MEAArOrOoM 3aKOHA COXPAaHEHMS HUMIIyJIbca I pacuéTa pe3yslbTaToB
B3aUMOJCHCTBUS Ten (HAa NPUMEpPax HEYNPYroro B3aUMOJCHCTBHSA, YIPYTOTro IEHTPAIBHOTO
B3aUMO-JICHCTBHA ABYX OJMHAKOBBIX TEJI, OJJHO M3 KOTOPBIX HEIIOI-BIXKHO).

Pemenne TUNOBBIX PAcUETHBIX 3a1a4 B 2—3 JACWCTBHsI C OMOPOW Ha aNTOPHUTM, MPEABAPUTEITHHO
pa300paHHBII COBMECTHO C MEIaroroM ¢ MCIHOJIb30BaHNEM 3aKOHA COXPAaHEHUS UMITYJIbCa.
Omnpenenenue ¢ onopol Ha AMIAKTUUECKUH Mareprai paboThl CHIIBI YIPYrOCTH HPH MOJIBbEME Ipy3a
C MCIHOJIb30BaHNEM HETIOIBIKHOTO M TIOABM)KHOTO OJIOKOB.

M3MepeHne cOBMECTHO C MEAaroroM MOIHOCTH.

W3mepenne ¢ MOMOMIBIO IIe1arora MOTeHIHAIEHOW SHEPTHH YIPYTo Ie(hOPMHPOBAHHON IIPYKUHEI.
M3mepeHne COBMECTHO ¢ MeJaroroM KNHETUYECKOM SHEPrUH Tella MO JUIMHE TOPMO3HOTO ITyTH.
Ha6HIOJICHI/Ie 3a OKCIICPUMECHTAJIbHBIM CPAaBHCHUEM H3MCHCHUS HOTeHHHaHI)HOfI 1 KHHETUYECKOH
SHEPrui Tesa MpU ABWKEHUU 110 HAKIIOHHOW IUIOCKOCTH.

HaGmonenue 3a skcreprMMEHTaNbHON MPOBEPKOW 3aKOHA COXpPAaHEHHMs MEXaHWUYECKOH SHEpPTHH IpH
CBOOOIHOM TaJCHUH.

IIpuMeHeHHe Ha HauyaJbHOM YpPOBHE, C ONOPOIl Ha MUIAKTHUECKUI MaTepuan 3aKkOHa COXpaHEHUs
MEXaHUYECKOM SHEPruu i pacuéra NOTEHUUAIBHON U KUHETUYECKOW SHEPrul Tena.

Pemenne TUNOBBIX pacdy€THBIX 33Aad B 1—2 nelcTBUSA ¢ OMOPON Ha AITOPUTM, MPEABAPUTEIBHO
pa300paHHbII COBMECTHO C [IEIar0roM € UCIOIb30BaHIEM 3aKOHA COXPAaHCHHS MEXaHUYECKOH SHEPTUH.

Pazgen 9. Mexannveckue KoJiedanus U BOJHBI (15 )
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MexaHnnveckue
KoJedanus (7 u)

Konebatenpnoe  mBmwkeHne.  OCHOBHBIC
XapaKTePUCTUKHU KojieOaHUI: MepuoJi, 4acToTa,
aMIUIMTYHa. Mamemamuueckui u npys*CUHHbLLU

masmuuky.  Ilpespawenue  snepeuu  npu
KOJIeOamenbHOM OBUNCEHUU.

3aryxaromme KoieOaHus. BBIHYXICHHBIC

koJiebanus. PezoHanc.

Jemoncmpayuu?

1. HaGmrogenne KoaebaHui Tel  TOX
JCHCTBUEM  CHIIBI TSDKSCTH W CHIIBI
YIPYTOCTH.

2. HaGmronenue kosebaHuii rpy3a Ha HUTH U
Ha MPYKHUHE.

3. HaGmoieHre BBIHYXJICHHBIX KOJIeOaHUN U
pe3oHaHca.

Dponmanvuvie nadopamopnuvie pabomuvt u

onvimol.

1. Ompenenenrie  9acTOTBI HW  IepHOJA
KoJIeOaHU MaTEMaTHYECKOr0 MasiTHHKA.

2. OmpeneneHrie 9acTOTBI W IepHOJA
KOJIeOAaHUH TPYKUHHOTO MasTHUKa (WM
AIEKTPOHHAs IEMOHCTPAIIHS).

3. MccnenoBanue  3aBUCUMOCTH  MEepUOJIa
KOJIeOaHUH MOABEUICHHOTO K HUTH TPpy3a OT
JUIMHBI HUTH.

4. UccnemoBanue  3aBUCHMOCTH  IEpUOJa
KoJeOaHUH TPYKUHHOTO MAasTHHKA OT

MAaccChl rpysa (nnu JIEKTPOHHAS
JEMOHCTPAITHS).
5. IIpoBepka HE3aBUCHMOCTHU neproia

KoJiebaHui Tpy3a, MOJBEIICHHOTO K HHUTH,
OT Macchl Ipy3a.
6. OTBITBI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTD

nepuo/ia KoJIeOaHui MPYXHUHHOTO
MasiTHHKa OT MacChl rpy3a M JXECTKOCTH
MIPY>KUHBI.

7. U3mepenue YCKOPCHUS CcBOOOIHOIO
ajeHus (wu JJIEKTPOHHAS
JIEMOHCTPAITHS).

Habmonerne konebaHmii oA ASHCTBHEM CHI TSDKECTH W YIIPYTOCTH U OOHapy:KEHHE MPU TTOMOIIH
mejarora rmoJ0OHBIX KOJICOaHU B OKPYKAIOIIEM MUDE.

AHanmm3 COBMECTHO ¢ ITe1aroroM KojiebaHuii rpy3a Ha HUTH U Ha IpykuHe. OnpeieTieHne 1Mo alropuTMy
9acTOTHI KOJICOAHUI MaTEMaTHYECKOTO U MPYKHHHOTO MAasTHUKOB,

HaGumonenue 1 00bsSCHEHUE € TOMOUIBIO TIearora sIBIICHNs] pe30HaHCa.

HccrnenoBanue ¢ omopoil Ha alrOpPHUTM, MPEIBAPUTEIHEHO Pa300paHHBIA COBMECTHO C IENarorom,
3aBUCUMOCTH TIepHOoa KoJeOaHW TIOIBEIIICHHOTO K HUTH IPpy3a OT JUTMHBI HUTH.

[IpoBepka c onopoit Ha TEXHOJIOTHUYECKYIO KapTy M0 PYKOBOJACTBOM IeJarora He3aBUCUMOCTH MEPHOa
KoJieOaHUM TPpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.

Habmonerne u o6cyxaeHne 01 PYKOBOIACTBOM IIEarora OMbITOB, JEMOHCTPUPYIOMINX 3aBUCHMOCTD
Mepro/ia KoJieOaHUI MPYKUHHOTO MasTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI.

[IprMeHeHre ¢ TOMOIIBIO Me1arora MaTeMaTHYeCKOTO U MPYKUHHOTO MasiTHUKOB B KAYECTBE MOJENIEeH
JUTS OTIMCAHUSI KOJIGOAHUH B OKPYKAIOIIEM MHUpE.

Pemenne TUNOBBIX pacu€THBIX 3a1ad B 1—2 AEWCTBHsI ¢ OMOPON Ha alrOpPUTM, NPEIBAPUTEIHLHO
pa300paHHBI COBMECTHO C TIEIarOTOM, CBSI3aHHBIX C BEIYMCIICHUEM WM OLIEHKOW YacTOTHI (Iepro/a)
KoJieOaHuH
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MexaHuyeckue
BOJIHBI. 3BYK
(CR)

Mexanuueckue BOJIHBL. CaoiicTBa
MEXaHHUYECKUX BOJIH. Ilpooonvrolie u
nonepeunvie 80HbI. [MUHA 80IHbL U CKOPOCb eé
pacnpocmparenus. Mexanuueckue 601HbI 8
meépdom meie, celicmuueckue oansl (MC).

3ByK. [pomkocmv 38yKa u 8vicoma mowa.
Ompaoicenue 38yka. Ungpazeyk u yiompassyx.

Jemoncmpayuu?

1. Pacnpoctpanenue
MOMNCPCUHBIX BOJIH.

2. HabGmionerne 3aBHCUMOCTH BBICOTHI 3ByKa
OT YaCTOTHL.

3. AKyCTHYECKHH pe30HaHC.

IIPOAOJIBHBIX n

OOHapy)XeHHEe U aHaJIM3 C IIOMOIIBIO NIeJIarora BOJIHOBBIX SBJICHUI B OKPYXKaOLIeM MHUpE.
HaOmroneHne COBMECTHO € MENaroroM paclpoCTPaHEHMs IPOJOJBHBIX M IIONEPEYHBIX BOJH (Ha
MOJIENIN) ¥ OOHApY)KEHUE aHAJIOTMYHBIX BU/IOB BOJIH B ITPUPO/IE (3BYK, BOASHBIC BOJIHBI).

Brruncienne B 1—2 neiicTBUS C OTOPOI Ha aNTOPHUTM, MPEABAPUTENBHO Pa300paHHBIE COBMECTHO C
Me1aroroM JJIMHBI BOJIHBI ¥ CKOPOCTH PACIPOCTPAHEHUS 3BYKOBBIX BOJIH.

Ha6J'IIO,HeHI/Ie 3a DOKCHEPUMCHTAJILHBIM OIPCACICHUEM TI'paHUIl YaCTOThI CIBIHNIMMBIX 3BYKOBBIX
KoJIeOaHUH.

Ha6HIO}IeHI/Ie 3aBUCHUMOCTHU BBICOTHI 3BYKa OT 4aCTOThbI (B TOM YHCJIE C UCTIOJIb30BAHUEM MY3bIKaJIbHBIX
HHCTPYMEHTOB).

HaGuonenue u 00bSCHEHUE C TOMOIIIBIO TI€arora siBJISHUs aKyCTHYECKOT0 Pe30-HaHca.

YreHne COBMECTHO C MEJaroroM OPUTHHAIBHOTO TEKCTa, MOCBSIIIEHHOTO HCIOIB30BAHUIO 3ByKa (MIN
YABTPa3ByKa) B TEXHHUKE (IXOJIOKALUS, YIETPa3ByK B MEIUIIMHE U JIP.); BBIMIOJIHEHUE 33/IaHHUH 10 TEKCTY
(cMBICIIOBOE YTEHHE)

Pazgen 10. DjekTpoMarHuTHoOe noJje U 31eKTPOMarHuTHbIE BOJIHBI (8 1)

DJIEKTPOMATHUT
HOeE moJie

M JJIeKTPOMAarHu
THBIE BOJTHBI
8)

DNeKTpOMarHuTHOE ToJe.
DNIeKTpOMarHuTHHIE BOJIHBIL. Ceoticmesa
INEKMPOMACHUTNHBIX BOH. Llxana
ANEeKMpoMacHUMHbIX ~ 604H.  Mcnonvsosanue
INEKMPOMASHUTNHBIX 60IH O COMOBOLL CEA3U.

DneKTpoMarHuTHas npupona cBeTa.
CxopocTtb cBeTa. BostHOBEIE cBOMCTBA cBETa.

Jemoncmpayun’

1. CoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHOBEBIE CBOICTBA CBETA.
Dponmanvhvie 1adbopamopHvie padbomol u
onvinbl.
1. 3yueHne CBOMCTB 3JEKTPOMArHUTHBIX
BOJIH C IIOMOII[BI0 MOOHJIBHOTO TejieoHa.

[TocTpoeHne MPOCTHIX PACCY’KACHHH Ha OCHOBE MOATOTOBICHHBIX BBIPAKCHMI, 00OCHOBBIBAIOIINX
B3aMMOCBSI3b 3JIEKTPUUECKOTO U MArHUTHOTO MOJIEH.

HaGutogenne 3a 3KCIeprMEHTANbHBIM N3ydEHHEM CBONCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM 4HCIE C
MOMOIIIEI0 MOOMIIBHOTO TeNIE(OHA).

AHanN3 ¢ MOMOIIBIO TIEJarora peHTTeHOBCKUX CHUIMKOB YEJIOBEUECKOTO OpraHu3Ma.

AHanmu3 COBMECTHO C IEJaroroM TEKCTOB, ONMCBIBAIOIIKX MPOSBICHUS 2JEKTPOMAarHUTHOTO U3ITy4EeHHUS
B TIPHPO/IC: )KUBBIE OPraHU3MBbI, U3JTy4eHUsI HEOSCHBIX TeJl (CMBICIIOBOE YTCHHUE).

PacriozHaBaHue U aHANMN3 Pa3IMYHBIX IPIMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B TEXHHKE C OTIOPOH Ha
TEXHOJIOTHYECKYIO KapTy MO pPyKOBOACTBOM Ielarora.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 [eiCTBHA C OMOPOW HA aNTOPUTM, INPEIBAPHTEIHHO
pa3o0paHHBII COBMECTHO C IIEJAaroroM ¢ MCIOJIb30BaHUEM (OPMYIT JUIsl CKOPOCTH JIEKTPOMAarHUTHBIX
BOJIH, JIMHBI BOJHBI U YaCTOTHI CBETA.

Pa3znen 11. CBeroBble siBjieHust (15 1)
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3aKoHbI
pacnpocTpaHeHn
s1 cBeTa (6 4)

JlyueBas Monenb cBera. VcToyHWMKM cBera.
IIpsvonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynw. OTpaxeHue CBETa.
IInockoe 3epkano. 3axon ompadicenus ceema.
[Tpenomienune cBeta. 3aKOH NPEIOMIICHHS
cBeta. [lonnoe 6Hympennee ompagicenue ceemd.
Hcnonvzosanue noinozo 6HympeHHe2o
OMpadcenus 8 ONMUYECKUX CEEMOBOOAX.

Jemoncmpayuu?

1. IlpsaMonuHeHOE pacpOCTPaHEHUE CBETA.

2. OTpakeHue CBeTa.

3. [MomyyeHne M300pa’keHU B ILIOCKOM,
BOTHYTOM H BBIITYKJIOM 3€pKajax.

4. IlpenomiieHue cBETA.

5. Ontudeckuil CBETOBO.

Dponmansusie nadbopamopuvie pabomol u

onvimbul.

1. Uccnenosanue
OTPaXKEHUS
TIa/ICHHMSI.

2. 3ydyeHue XapakTepUCTUK H300paskeHUs
MIpeaMeTa B ITIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCHMOCTH yria
MIPEIOMIICHUSI CBETOBOTO JIyda OT yIJIa
a/ICHNS] Ha TPAHUILIE «BO3JyX—CTEKIION.

3aBUCHMOCTH yria
CBETOBOTO JIyda OT yria

HaOnroneHue OMBITOB, JAEMOHCTPHUPYIOIIMX SBJICHUE MPSIMOJMHCHHOTO pPACIpPOCTPAHCHUS CBETa
(BO3HUKHOBEHHE TCHU U TIOJIYTEHHN), U UX MHTEPIIPETAIUS C HCIIOIB30BAHUEM TTOHITHS CBETOBOTO JIyda.
OOBsCHCHHE U MOJCITUPOBAHHE MOCIE PACCYXICHUS C MEIAaroroM 1o CXeME COJIHEYHOTO W JIYHHOTO
3aTMEHM.

HccrenoBanue ¢ omopoif Ha TEXHOJIOTHIECKYIO KapTy MO PYKOBOICTBOM II€Jarora 3aBHCUMOCTH yTriia
OTpa)KEHHs CBETOBOTO JIyya OT yrja maJieHusl.

W3yuenne ¢ moOMOIIBIO ITe1arora CBOMCTB H300pakeHMs B TUIOCKOM 3epKaje.

HabGnronenue 1 00bSICHEHHE COBMECTHO C IEJar0roM OIBITOB IO MMOJYYCHHUIO H300paXKCHHUI B BOTHYTOM
1 BBIITYKJIOM 3epKaiax. HaOmronenne n 00bsICHEHHE TTOCIe PACcCy ACHUS C IEAaroroM IO CXeMeE OIIBITOB
M0 MPEIOMJICHUIO CBETA Ha TPaHULIEC PA3IUYHBIX CPEJl, B TOM YHUCIE OMBITOB C MOJHBIM BHYTPEHHUM
OTpa)KEHHEM.

HccnenoBanrme moa pyKOBOJACTBOM IIearora 3aBUCHMOCTH YIJIa IIPEIIOMIICHHS OT yriia MaaeHUs
CBETOBOTO JTyya Ha TPAHUIIE «BO3yX—CTEKIIO».

Pacno3naBaHne ¢ MOMOIIBIO Tiearora sBICHHNA OTPaXCHHS W TPEIIOMIICHHUS CBETa B TIOBCEIHEBHOM
JKU3HU. AHAITU3 U 00BSICHEHHUE COBMECTHO C TIEIarOTOM SIBJICHUS ONTHYECKOTO MUPaXa.

Pemenne TUNOBBIX PAacu€THBIX 3aMad B 1—72 AEWCTBHsI C OMOPOW Ha aNTOPHUTM, MPEABAPUTEITHHO
pa300paHHBIA COBMECTHO C IEArOTOM C UCIIOIh30BAHUEM 3aKOHOB OTPAXKCHHS U MIPEIOMIICHHUS CBETA.

JInH3bI
U ONITHYECKHE
npudopslI (6 4)

Jlunza. Xon nyueét B nuH3e. Onmuueckas

cucmema  (omoannapama,  MUKpockona u
meneckona (MC). [naz kax onmuueckas
cucmema. Brauzopyrocms u 0aibHO30pKOCHb.
Hemoncmpayuu?

1. Xox ny4eli B coOuparomieii JIMH3e.

2. Xop Jiy4yeil B paccenBarollei JJMH3E.

3. [lony4yenne n300pakKeHUI C MMOMOIIBIO
JIUH3.

4. Mpunuun JIeHCTBUS
MHKPOCKOTIA U TEeJIECKOTa.

5. Mogens rnaza.

Dponmansusie 1adbopamopnvie pabomol u

(oroamnmapara,

[Tonydenue o KOHTPOJIEM Tearora H300paKeHUH ¢ MOMOIIBI0 COOMPAIOIIEH B PACCEUBAOIIIEH JIUH3.
OmnpezeneHne ¢ OMOPOH Ha aNTOPUTM Pa3pab0TaHHOTO COBMECTHO C MEAAroroM (POKyCHOTO pacCTOSHHS
M ONITHYECKOW CHJIBI COOMPAFOIICH JINH3BI.

AHanmm3 COBMECTHO C MEaroroM yCTPOMCTBA M MPHUHITIITA ICHCTBHS HEKOTOPBIX ONTHYECKIX TPHOOPOB:
(hoToanmapara, Mukpockomna, Teneckorna (MC — OHOJIOTHS, ACTPOHOMUS).

AHanmm3 ¢ ormopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOICTBOM II€Jarora sIBIICHHH OIIM30PyKOCTH H
JTATEHO30PKOCTH, IPUHIUITA NeWCTBUSA 09KOB (MC — Omoorus).
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onulmbul.
1. [Tonyuerne wu300pakeHW C TMOMOIIBIO
COOMPAIOIICH JTH3HI.
2. Onpenenenue (GOKYCHOTO pACCTOSHUS |
OIITHYECKOW CHIIBI COOMpAIOIIeH JINH3HI (HIH
UIEKTPOHHAs IEeMOHCTPALUs).

Pa3znozkenune
0eJyi0rO0 cBETa
B crieKkTp (3 1)

Pasnoocenue 6enozo ceema 6 cnexkmp. Onvimol
Hboromona. Cnooicenue cnekmpanvhvlx y6emoe.
Hucnepcus ceema.

Hemoncmpayuu?

1. Paznoxenue 6eI0ro cBeTa B CIIEKTP.

2. TlosnyueHue GeI0ro CBETa NPH CIOKEHUU

CBETA PAa3HBIX LIBETOB.

@ponmanvivie nadopamopusie padomol u
onbinbl.

1. OnmbITHl N0 pa3NOKEHUIO OEJoro cBeTa B

CIIEKTD.
2. ONBITHI 110 BOCIIPUATHIO LBETA MPEIMETOB
Opd  MX HaONIOJEHUH 4Yepe3 LBETOBBIE

GUIBLTPEIL.

HabmrogeHne coBMECTHO ¢ IejaroroM o pa3ioKeHUI0 OeI0To CBeTa B CHEKTP.

HabmoneHue u 00bsicHeHHE Ha 6a30BOM YPOBHE ITOJI PYKOBOJCTBOM II€J]arora OTBITOB MO MOJYyYCHUIO
6eToro cBeTa IMpH CII0KEHUH CBETA Pa3HBIX I[BETOB.

[IpoBeneHue u 0OBICHEHNE O] PYKOBOJCTBOM IIEarora OMBITOB 0 BOCHPHUSATHIO [BETa MPEIMETOB
NP UX HAOIIOACHUU Yepe3 IBETOBbIE PUILTPHI (LIBETHBIE OUYKH).

Paznexn 12. KBanrtoBrbie siBienus (17 u)

Hcnyckanue

U MOTJIOIIeHHE
cBeTa aTOMOM
CR))

Onvimet Pezeppopoa v TaHeTapHas MOJICIb
aroma. Mopnens atoma bopa. Hcnyckanue u
noznoweHue  ceema  amomom.  Keanmuoi.
Jluneiiuamoie cnekmpul.

OO0cyxIeHre ¢ TOMOIIBIO TieIarora 1efiv onsIToB Pesepdopaa nmo uccnenoBanrio aTOMOB, BEIJIBIDKEHHE
TUTOTE3 O BO3MOXKHBIX Pe3ylbTaTaxX ONBITOB B 3aBUCUMOCTH OT IMPEANONIAaraéMoro CTPOEHHsI aTOMOB,
(hopMynHpOBaHHE BBIBOJIOB U3 PE3YJIBTATOB OIBITOB.

OO6cyxJleHne ¢ ONOpOH Ha TEXHOJIOTHYECKYIO KapTy IOJ PYKOBOJACTBOM Ielarora IpOTHBOPEUHH
IUTaHeTapHON MOJIENIN aTOMa U OCHOBAHUH JUIs TUIOTe36l bopa 0 cTanmoHapHBIX OpOUTaX HIEKTPOHOB.
HabmroneHne cOBMECTHO C MENaroroM CIUIONIHBIX M JIMHEHYAaThIX CHEKTPOB M3IYYEHHS DPa3IMIHBIX
BemiecTB. OObsICHEHHE ¢ ONIOPOH Ha TUAAKTUYECKUH MaTepHuai JMHEHYaThIX CIIEKTPOB U3ITy4YEHUS.

Crtpoenue
aTOMHOTO siApa
(6 1)

PagnoaxtuBHOCTB. Anbgha-, bema- u eamma-
U3Iy4eHus. CtpoeHne  aToMHOTO  sapa.
Hyxnounas mooens amommnoeo sopa. Uzomonul.
Paouoaxmusnvie npespauyenus. Ilepuoo
noaypacnaoa amomusix soep.

Jemoncmpayuu

1. CrieKTpbl M3ITy4YCHUS U TTOTJIOIICHUS.

OO6cyXIeHne COBMECTHO C IeJIaroroM BO3MOXKHBIX TUIIOTE3 O MOJAENSX CTPOSHHUS sSIIpa.

OmnpezeneHye Mo cXeMe ¢ UCMOJIb30BaHUEM METOAWYECKOI0 MaTepHaia MoJ pyKOBOJCTBOM Iefarora
cocTaBa szep MO 3aJaHHBIM MAacCOBBIM M 3apsIOBBIM YHCIIaM W TIO TIOJIOKECHHUIO B MEPHUOIAICCKON
cucreme 31eMeHToB (MC — xumusi).

AHanu3 ¢ onopoil Ha TEXHOJOTHUYECKYI0 KapTy MO PyKOBOJACTBOM IIefarora U3MEHEHHsI COCTaBa sApa
H €T0 TOJIOKEHHAA B TIEPUOIMIECKOH cCHCTeMe TIpH — -paanoakTuBHOCTH (MC — xumus).
HcenenoBanme ¢ TIOMOTIBIC TIEAarora TpeKos [ -9acTHII TI0 TOTOBBIM (oTorpadusm.
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2. CHeKTpsl pa3IMYHBIX T'a30B.

3. CnexTp BoJoOpo/Ja.

4. HabmoneHne TpekoB B kamepe BuuibcoHa.

Dponmanvuvie 1adbopamopHvie padbomot u
onvimbul.

1. HabnooeHue CRIOWHBIX U JUHENYAINbIX

CREKMPOB U3NLYYEeHUSL.
2. NccnenoBanue TpEeKoB: U3MEPEHHE SHEPTUHI

Habmonenne 3a neMoHCTpanuei paboThl M3MEPEHUs paJlHallioHHOTO (OHA C MTOMOIIBIO JO3UMETDA,
OIICHKA €r0 MHTEHCUBHOCTH.

AHanu3 COBMECTHO C IEJaroromM OMOJOTWYECKHX M3MEHEHUH, MPOUCXOMALINX TOJ AEHCTBHEM
paaroakTUBHBIX U3nydeHuit (MC — Ouosorus).

Habnronenne memMoHcTpanuu 00 HCIIONB30BAaHHME PaJHOAKTHBHBIX HM3TydeHHH B Meaunuue (MC —
ononorus).

YaCTHIIBl 1O TOPMO3HOMY myTH (TIO
(doTtorpadusim) (mmm AIIEKTPOHHAS
JIEMOHCTpAIHS).
Snepubie SnepHble peakuuu. 3aKOHBI COXpaHEHHs | PerieHue TUMOBBIX pacyETHBIX 3a7ad B 1—2 JEHCTBUS C OMOPOM Ha ajrOpPHUTM, NPEIBapHTENHEHO

peaxkuuu (7 4)

3apsAIOBOTO W MAcCOBOTO YHCEN. DHepeusi Ce:A3u
amomuwix s0ep. Cei3b Maccel U 9Hepeuu.
Peaxyuu cunmesa u Oenenus sdep. Ucmounuxu
anepeuu Connya u 36é30 (MC).

SnepHas JHEpPreTHKA. Heticmesus
PAOUOAKMUBHLIX — UZIVYEHUll  HaA  Jicusbie
opeanuzmsl (MC).

JHemoncmpayuu

1. Pabora cuéTynka HMOHU3UPYIOLUX

H3JIy4YEHUH.

2. Perucrpamys  UM3JNMydeHUS  TPUPOIHBIX

MUHEPAJIOB U NPOIYKTOB.
Dponmanshovle 1adbopamopHvie padomot u
onsimbul.
1. U3mepenne pamunoakTuBHOTO (oHA (WIH
SNIEKTPOHHAS AEMOHCTPALIHS).

pa300paHHbII COBMECTHO C IEJaTOTOM C UCIIOJIE30BAHAEM 3aKOHOB COXPAHEHHS MAaCCOBBIX U 3aPsTOBBIX
YKceNl Ha ONpECICHUE PEe3yNIbTaTOB SICPHBIX PEaKIUi; aHAJN3 BO3MOXKHOCTH HJIM HEBO3MOXKHOCTH
SIZIGPHOM peakLnH.

OI11eHKA ¢ TOMOIIBIO TIEJarora SHEPTHH CBA3HU SACP C UCIIOIB30BaHUEM (GOPMYITBI DWHIITCHHA.
OOCyXJileHHe COBMECTHO C IEIaroroM IEpCIEKTUB HCIOJIb30BaHUS YHPABISIEMOr0 TEPMOSIEPHOTO
CHHTE3a.

OO0cCyxKIeHHUE COBMECTHO C TIEJarOroM MPEUMYIIIECTB ¥ 3KOJIOTUICCKUX IPOOIIeM, CBSI3aHHBIX C SICPHOM
sHepreTukoit (MC — 3KOJIOTHS).

IHoBTOPHUTE/IHLHO-0000AOIIHI MOAY.Ib (9 1)

CucreMarn3anus
1 0000111IeHIE
MPEIMETHOTO
COJICpIKaHNS

U OIIbITA
JIETENLHOCTH,
pruoOpe-TEHHOTO

O6oOmierne  comepkaHUsl — KOKIOTO W3
OCHOBHBIX pas3zesnos Kypca ¢busnKH:
MEXaHUYECKHUE, TEIUIOBBIE, DIEKTPOMArHUTHBIE,
KBAHTOBBIE SIBIICHMUSL.

HayuHblif METO/ IO3HAHUS U €0 pealln3anys B
(U3HYECKNX HCCIICAOBaHUSAX.

CBs3b (DU3UKHM M COBPEMEHHBIX TEXHOJIOTHH B

BrmonaeHne ¢ moMomIpo Ieaarora yaeOHBIX 3aJaHAH, TPEOYIOIIX TEMOHCTPAIIH KOMIIETEHTHOCTEH,
XapaKTePU3YIOUIUX €CTeCTBEHHOHAYYHYI0 T'PaMOTHOCTb: NPUMEHEHUS! IMOJyYEHHBIX 3HAHUM ISt
Hay4yHOTO OOBSICHEHHS (U3MUECKUX SIBJICHHH B OKPYXKAIOIIEH MpPUPOJIe W MOBCEAHEBHON KHU3HU, a
TaKXKe BBIABICHUS (DPU3NYCCKUX OCHOB pPslia COBPEMEHHBIX TEXHOJIOTHI; NMPUMEHEHHUS OCBOCHHBIX
SKCTIICPUMEHTAIBHBIX YMCHHM TSI UCCICIOBAaHUS (U3UUCCKUX SIBJICHHI, B TOM YHCIE JJIS TPOBEPKU
TUTIOTE3 ¥ BEISBICHUS 3aKOHOMEPHOCTEH.

Pemenne TUNoBBIX pacyE€THBIX 3afauy B 1—2 AeWCTBUA C OMOPOM Ha AITOPUTM, HpPEIBAPUTEIHHO

57




IIPU U3YYCHUH
BCEro Kypca
¢bu3uku

obnactu nepexaun wHPOPMAIIH, SHEPTETHKE,
TpaHCIIopTe

pa3o0paHHBIIl COBMECTHO C MENAroroM, B TOM YHCJIE MPEAINOIAraouX UCIIOIb30BaHUE (PU3NIECKON
MOJIETI U OCHOBAHHBIX Ha COJIEP)KaHUM Pa3IMYHBIX Pa3esioB Kypca Gpusnky.

[Ipu paspaborke pabodyeil mporpamMMbl B TEMAaTHUYECKOM IUIAHUPOBAHMM JOKHBI OBITH YUTEHBI BO3MOKHOCTHU
UCIIOIb30BaHUsl AJIEKTPOHHBIX (IUPPOBBIX) 0O0pa30BaTEIbHBIX PECYPCOB, SBISIOMUXCS Y4EOHO-METOAMYECKUMU
MaTepraiaMi (MyJIbTUMEANINHBIC MPOTPAaMMBbI, SJEKTPOHHBIC YUYEOHWKH W 3aJa9HUKH, SJIEKTPOHHBIC OWUOIHOTEKH,
BUPTYaJIbHbIE JJA0OpPaTOPUHU, UTPOBBIE TPOrPAMMBI, KOJUIEKIIMH ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIINX
nunakTuaeckue BosmMoxHoctu KT, copepkanrie KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 0Opa3oBaHUMU.
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IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KosanyecTBo 4acoB JIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka
n/n yp Bceero KOﬁHTpOJII)HI)Ie H%aRanecmle H3ydyeHHsi ~ 00pa3oBaTeJIbHbIE
padoThI padoThI pecypes
1 ®u3uka — Hayka O PUPOJE. 1
SIBrieHust IpUpoOIbI
2 Pu3NYECKUE ABICHUSA 1
3 duznyuecKkre BEIUUYUHbBI U UX 1
U3MEpPEHue
JlaGopaTopHas pabdora
4 "OnpeneneHue 1eHbI JeICHUs 1 1
U3MEPUTENBHOTrO Mpubopa"
VYpok-uccinenosanue "N3mepenne
5 TEeMIIEpaTypbl IIPU TOMOIIH 1 1
KHUIKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATyphl"
Metoabl HAy4HOTO MTO3HAHMUSL.
6 OHI/ICfl[HI/Ie (f)rIzIISI/I‘{eCKI/IX SBJICHUM C 1 bubmiorexa LOK
. https://m.edsoo.ru/ff09f72a
MIOMOILBIO MOJIeNen
Crtpoenue BemiectBa. OMbITHI
7 SEaSLIBa}o Ige HCKPETHOE , 1 Bubmiorexa LOK
A HWC JIHCKP https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
3 Ypok-uccienoBanue «OnpeaeneHue 1 1
pa3MepoOB MAJIbIX TEJ»
9 JIBM)KEHHME YaCTHUII BEIIECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
10 ArperatHble COCTOSIHUS BELIECTBA 1

11

OCOoOeHHOCTH arperaTHbIX
cocTostHMHA Boabl. O000IIIEHHE IO

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

D
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pazneny «IlepBoHayanbHble
CBEJICHUSI O CTPOCHHUHU BEILIECTBA»

MexaHudeckoe OBUKEHUE.

12 PaBHoMepHOE 1 HEPABHOMEPHOE Bubmiorexa LIOK
P p p https://m.edsoo.ru/ff0a05c6
NBIDKEHNE
but6mmoreka [IOK
13 CxopocTs. EAMHMIEI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHH IBUKCHUS Bubmorexa LOK
T p a https://m.edsoo.ru/ff0a0ae4
15 Nuepnus. Macca — Mmepa bu6nmorexa [IOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemecTBa. Pacuer
16 MAacchl U 061)651121 TeJIa 0 €ro bubnoreka [IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
JlaGopaTopnas pabdora
17 «OmnpeaeneHre MIOTHOCTU TBEPAOTO
TEIa»
13 Pemntenue 3agad mo teme but6mmoreka [IOK
"ITnoTHOCTE BemecTa"” https://m.edsoo.ru/ff0al23c
Cuna kak XxapakTepuCcTHKa
19 B3auMoeicTBug Ten. Cuna
ynpyrocti. 3akoH ['yka
Jlabopartopnas pabota «3y4uenue
20 3aBUCUMOCTH PACTSHKCHUS
(nepopmann) Ipy>KUHBI OT
MIPUJIOKEHHON CUIIBI»
71 [[“IBnenue Tarorenus. Cuia
TAKECTHU
CBS3b MEXOY CUIOH TIHKECTH U
22 Maccou Tenla[lyBec Tela. Pemenne bubmiorexa LIOK
T ) " https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TsKeCTH
23 Cuiia TSKeCTH Ha APYTrux IUTaHeTax. bu6nmoreka [JOK
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dOu3nueckue XapaKTCPUCTHUKU
IJIaHET

https://m.edsoo.ru/ff0al1502

24 M3mepenue cui. JluHamomer bubmnorexa [JOK
P ’ P https://m.edsoo.ru/ff0al8cc
Bbu6moreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoxxeHue AByX CHJI
26 HaIl aBJIeHIfLIZ](XHO o : HOH MpsIMOit Bubmaorexa LJOK
p - a p ’ https://m.edsoo.ru/ff0ala70
PaBHonelicTBYIOIIAS CHIT

27 Pemienue 3ama4d mo tTeme
"PaBHOelicTBYIOIIASA CHIT"

28 Cuna TpeHus u e€ Buasl. TpeHue B bubnuorexa [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopartopnast pabota «3yueHnue
3aBUCHMOCTH CHUJIbI TPCHUS

29 CKOJIB)KEHMS OT cnmﬂp JIaBJICHUS U Eubmiorexa LJOK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONpUKacarouuXcst
MOBEPXHOCTEMN»

30 Pewenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHJIIbI
Pemrenue 3agay mo remam: «Bec

31 tenay, «['papuueckoe n3obpaxeHne bu6nuoreka [IOK
cuy, «CuisDy, https://m.edsoo.ru/ff0alde0
«PaBHOJIEWCTBYIOLIAS CUIT»

KonTponbhas pabora o Temam:
«MexaHH4YeCKOe JBHKCHHUCY,
32 «Macca, IIIOTHOCTEY, «Bec Tenay,
«['padpmueckoe n300pakeHue Cui,
«Cunb»
HaBnenune. CriocoObl yMEHBIIICHHS 1 bubmuoreka [JOK

33
YBEJIMYECHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3a. 3aBUCUMOCTh bubnuotexa [JOK
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JIaBJICHM Ta3a OT 00bEMa,
TEeMIIepaTypbl

https://m.edsoo.ru/ff0a2376

[Tepenaua naBneHust TBEPABIMU

bu6moreka [IOK

35 TCaMHU, HUAKOCTAMU H rasaMul. https://m.edsoo.ru/ff0a25b0
3akoHn [lackans
aBJICHUE B KUJKOCTH U Ta3e
36 §BI3BaHHOG eﬁfTBHeM CHJTBI ’ bubmiorexa LHOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3anau o teme «/laBnenue but6mmoreka [IOK
B JKUJIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmarommmecs cocysbt https://m.edsoo.ru/ff0a2970
39 I'uppaBauueckuii mpecc bubmorera [JOK
Ap p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmneBon
YKUJIKOCTHBIM HACOC
A1 ATtMmochepa 3eMiIu U IPUYHHBL €€ bubmorexa [IOK
CYLLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3gyxa. ATmocdepHoe bu6mmoreka [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bu6nmnoreka [IOK
nasienust. Oneit Toppuuesn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aiief{lx;[ oTTLBL?:/IOTL?HI;H y OBHEM bubmorexa [JOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapomerp-anepoun. AtmocgepHoe bu6nuorexa [IOK
45
JIaBJICHHUE Ha pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3angad mo reme "
46 "
ATMochepHoe TaBiIeHHE
elCTBHUE KUJKOCTH M Ta3a Ha
A ¢ but6mmoreka [IOK
47 MIOTPY’KEHHOE B HHUX TEJIO.

ApXI/IMeIIOBa CHJIa

https://m.edsoo.ru/ff0a3276
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JlaGopartopHnast pabota
«OrnpeneneHue BbITAIKUBAOLIEH

but6mmoreka [IOK

48 . " 1
CUJIBL, IEUCTBYIOLIEU Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYXEHHOE B )KHJIKOCTh
Jlabopartopnas paboTa mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca
49 Tella B BIE) € oT 00BéMa 1 Enbmiorexa HOK
AC O hitps://m.edsoo.ru/ff0a3514
MOTPYXEHHOHU B )KHUJIKOCTh YaCTH
Tea»
but6mmoreka [IOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "BrisicHenue
51 YCJIOBHMS IUIaBaHUSA Teja B 1
JKHUIOKOCTH"
Pemenue 3agad mo remam:
57 «IInaBanue cynos. bu6mmoreka [IOK
BosnyxomnnaBanue», «/laBnexue https://m.edsoo.ru/ff0a3654
TBEPJIbIX T, )KUJIKOCTEH U Ta30B)»
KonTponbHas pabora o teme
53 «/laBneHue TBEpBIX TEN,
KUJKOCTEN U Ta30B»
but6mmoreka [JOK
> Mexanureckas pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 MortHocTs. EquHHAIBI MOIITHOCTH
1 A 1 m https://m.edsoo.ru/ff0a3{82
VYpok-uccnenopanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
MobEME 1O JieCTHHIIE"
57 [Ipocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuil Ha phluare
53 Pbruaru B TexHuke, ObITY U 05 bu6mmoreka [IOK

npupoje. JlaboparopHas padora

https://m.edsoo.ru/ff0a478e
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«HccnenoBanue ycioBHit
PaBHOBECHSI pblyara»

59

Pemntenue 3agad 1mo treMe «Y CII0OBHUSA
paBHOBECHS pbluara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduuuent nmoneznoro aecTust
MexaHu3ma. Jlaboparopnas padota
«M3mepenne KI11 HakioHHOM
MJIOCKOCTH

0.5

61

Pemenue 3agau no reme "Pabora,
MotHocTb, KITJT"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanndeckas OHCPIu:.
Kunernueckas u INOTCHIIMAJIbHAA
QHCPIuAa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS] MEXaHUYECKOU
SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

VYpOK-3KCIIEPUMEHT 10 TeMe
"JKCrepUMEHTAIBHOE OIPEIEIEHUE
W3MEHEHMS KHHETHYECKOU U
[IOTECHUMAIbHOW SHEPIUU IIPU
CKaTBhIBAaHUHM TeJIa 110 HAKIIOHHOH
IJI0CKOCTH"

65

Kontponbhas paboTa o teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

66

PezepeHsiii ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHnueckoe
nBIOKeHne"

bub6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

Peseprubiii ypok. Pabora ¢
TekcTaMu 110 TeMme "'JlaBieHue
TBEPABIX TEN, )KUIAKOCTEH U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ffO0adffe

68

Peseprubiii ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MormutHocTs. DHeprus"

64




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIbHLIe l'IpﬁaRanecmle u3yuyeHusi ~ o0pa3oBaTeIbHbIE
padoTbI padoThI pecypebi
OCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU bu6mmoreka [IOK
1 1
TEOPUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazMep aToOMOB U MOJIEKYJI 1
Mopenu TBEpAOTrO, )KUIKOTO U
3 ra3zoo0 a3HoI;0 CO(’JTOHHHﬁ 1 bubmnorexa [JOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsICHEHHE CBOWCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOro
4 COCTOSIHUI BeIlleCTBa Ha OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KHMHETHYECKOU TEOpUH
5 Kpucrannuueckue u amoppHbIe 1 bu6mmoreka [IOK
Tela https://m.edsoo.ru/ff0a5800
6 CMaunBaHuE U KaWUISIPHOCTb. 1 bu6muoreka [IOK
[1IoBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHne U cKaTue 1 bubmiorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIUIOBOTO JABHKEHUS 1
YaCTHIL
9 Buytpennsis sueprus. CriocoObl 1 bu6nmoreka [IOK
U3MEHEHUS] BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnmnorex K
10 Buasl Termionepenaun 1 Ommorexa O

https://m.edsoo.ru/ff0a6412
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Ypok-koHdepennus "lIpaktuyeckoe
KCIIOJIb30BAaHHE TEIJIOBBIX CBOMCTB

but6mmoreka [IOK

11
BEIIECTB ¥ MaTEPUAJIOB B LEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepekeHus"

12 KonnuecTBo TEIIOTHL. Y IenbpHas bu6mmoreka [IOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
VpaBHeHHE TEIUIOBOro OajaHca.

13 Tgrmoo6MeH 1 TEIIOBOE Eubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGopaTopHnast pabota

14 "UccnenoBanue sBiICHUS bubmuorexa [JOK
TEIJI000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U ropsiueit Boabl"

PacueT koau4uecTBa TEILIOTHI,

15 HEO0OXOUMOTO JIJIsI HarpeBaHUS
TeJa ¥ BBIIEISEMOTr0 UM MPHU
OXJIKICHUHU
JlabopaTopnas paborta

16 "On Ie3 enEHHe . eJILHOM Eubmiorexa LJOK

pel YA : https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIIECTBA
OHeprust TOIUIMBA. Y 1eJIbHas bu6nuoreka [IOK

17
TEIUIOTA CTOPaHUs https://m.edsoo.ru/ff0a7b5a
IlraBneHue u oTBEpACBaHUE

18 KPUCTATMYCCKUX I;i[n VnenpHas Eubmaorexa [JOK

P e https://m.edsoo.ru/ff0a71d2
TEIJI0TA IUIaBICHUS
JlabopaTopnas padborta
19 "On E eJII::HI/Iep €JIbHOM TEIIIIOTHI Eubmiorexa HOK
perl y','Zl https://m.edsoo.ru/ff0a72fe
IUIaBJICHUS JIbJIA

20 [TapooOpa3oBaHue 1 KOHJEHCAIHS. bu6nmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

71 Kunenue. Y aeapHas Temiora bu6mmoreka [JOK

napoo6pa3013aHI/1ﬂ 1 KOHACHCAIIMH.

https://m.edsoo.ru/ff0a786¢
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3aBUCHMOCTh TEMITEPATYPhI
KHIICHUS OT aTMOC(EPHOTO
JIaBJICHHS

22

Brnaxxnocts Bo3nyxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BIIAXKHOCTH
BO3/IyXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwe 3a1a4u Ha onpesieiieHre
BIIQXKHOCTH BO3/1yXa

24

[TpuHIHATTEI paOOTHI TEIUTOBBIX
neurateneid. [laposas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUs

25

KII/ TemnoBoro ABurarers.
TemnoBele ABUTATEIN U 3aIIUTA
OKPY’KaOIIEH cpeJbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHHA U MPCBPALLICHUA
OHCPI'MH B TCIJIOBBIX IMPOHECcax

27

[ToaroToBKa K KOHTPOJIBLHOM padboTe
1o Teme ""TeIIoBhIC SIBICHHS.
N3meHeHune arperaTHbIX COCTOSHUI
BenecTna"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTtponbHas paboTa mo teme
"TennoBrle siBIeHU. V3MeHeHNE
arperaTHbIX COCTOSIHMI BemecTna'

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

29

DnexkTpuzanus Tein. [[Ba poaa
AIEKTPUYECKUX 3apsI0B

30

Ypok-uccienoBanue
"DnekTpuszanus Tea UHAYKIUEH 1
MIPY CONTPUKOCHOBEHUH "

31

BzaumopelicTBre 3apsyKEHHBIX TeEII.
3axoH Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DJIEKTPUYECKOE T0JIE.

but6mmoreka [IOK
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Hanps>keHHOCTB JIEKTPUYECKOTO
nosst. [IpuHnun cynepno3sunuu
IEKTPUYECKUX MTOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocurenu QJICKTPHUYCCKUX 3apsSAOO0B.

33 OnemeHTapHbIi 3apaa. CTpoeHue
aToMa
34 ITpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6muoreka [IOK
COXPaHEHUs DJIIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemrenue 3a1a4 Ha IpUMEHEHNE bu6mmoreka [IOK
35 o
CBOKWCTB DJIEKTPUYECKUX 3apsAJI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 c ecIT)BOBaHmI HC;‘SI‘-IHI/IKI/I bubnmorexa LHOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleficTBUS 2JIEKTPUYECKOTO TOKa Enbmiorexa OK
P hitps://m.eds0o.ru/ff0a96b2
JlaGoparopnas pabota
38 "Habmto1eHne XUMHYECKOTO 1
JICUCTBUS DJIEKTPUYECKOro ToKa"
39 DNEKTPUUECKU TOK B METaJUIaX, bu6mmorexa [LIOK
JKUJIKOCTSIX U Trazax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lemnb U e€
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas pabota
41 "U3mepenue u ell)“ J'II/Ip OBaSI/Ie CHUJIBI 0.5 bubmoreka LIOK
ep peryp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUYECKOe HAMpPSKEHHE.
BoawsT™metp. JITaboparopHas pabora bu6mmoreka [IOK
42 " 0.5
N3mepenue u perynupoBaHue https://m.edsoo.ru/ff0a%14
HanpspkeHus"
CormpoTuBiieHHE POBOTHHKA.
P POBOZ Bbu6mmoreka [JOK
43 VY nenpHOE CONPOTUBIICHNE

BEIECTBA

https://m.edsoo.ru/ff0aa738
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JlaGoparopnas pabota
"3aBUCUMOCTD JIEKTPUUECKOTO

bubmunorexa [JOK

44 COIIPOTHUBJIEHUS IPOBOJHUKA OT €TI0
P P A https://m.edsoo.ru/ff0aa738
JUTUHBI, TJIOIAY TTOTIEPEYHOTO
CEeUeHMs U Matepuaa"
3aBUCUMOCTE CHJIBI TOKA OT
45 HanpspkeHust. 3axkoH Oma g bubmiorexa LIOK
p ) o https://m.edsoo.ru/ff0aa44a
y4acTKa Lenu
Jlaboparopnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIBI
46 TOKA I/Iﬂ €To uepe3 PE3UCTop, OT Bubmiorexa LIOK
> MALYHL pes p p https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE M apAIIEIBLHOE
COEIMHEHUS TPOBOJHUKOB
Jlaboparopras padota "TIpoBepka
48 MpaBUJjIa CIOXKEHUS HANIPSKEHUN bubmuoreka [JOK
[IPU NOCJIEI0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COCAMHEHUU JIBYX PE3UCTOPOB"
JlaGopatopHnas padora "IIpoBepka
49 IpaBuJja JJId CUJIbl TOKA MPU bu6mmoreka [IOK
[apajjIeJIbHOM COCAUHEHUN https://m.edsoo.ru/ffOaadle
pe3uctopon"
Pemenue 3amay Ha npruMeHeHUE
50 3aKOHa OMaﬂ I a3JII)I/I‘IHOFO Bubmiorexa LIOK
UL p https://m.edsoo.ru/ffOaaf8a
COCIMHEHUS TTPOBOTHUKOB
Pabora 1 MOIITHOCTE
51 SJIEKT quCKIi)lro TOKa. 3aK0H bubnnorexa [IOK
P ’ https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlabopaTopHas pabora
" patopriaz p bubmuoreka [JOK
52 Omnpenenenue padoOThl U MOITHOCTH

AIEKTPUIECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0
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:‘)J'IGKTpI/ILIGCKI/IC OCIu 1u

53 HOTPEOUTENH IEKTPUUECKON bu6nunorexa [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaQHUE
[ToaroToBKa K KOHTPOJIHHOM padboTe
o TeMe "DIEKTPUUECKUE 3apAabL.

54 3apsykeHHBIE Teia A UX b bubmiorexa LIOK

P . o https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTeud. I1oCcTOSTHHBII
ANEKTPUIECKUN TOK"
KoHTponbHas paboTa mo Teme
"3
JIEKTPUYECKUE 3aPSLIbI.
55 3a SDKGII){HLIG Tena I/IpI/IX Bubmiorexa LIOK
P . o https://m.edsoo.ru/ffO0abea8
B3auMoaeiicTeus. I10CTOSTHHBII
AJIEKTPUYECKUN TOK"

56 ITocTossHHBIE MarHMTHI, UX
B3anUMOJECHCTBHE

57 VYpoxk-uccnenosanue "Mzyuenne 1 bubmmorexa [LIOK
II0JIEH ITOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaraurtHoe nojie. MarauTHOE I10J1€

58 3eMIIH U €r0 3Ha4YeHUe I KU3HU Bubmiorexa LIOK

https://m.edsoo.ru/ff0acOba
Ha 3emMie
OneIT OpcTena. MarHuTHoe 10Jie
59 JJIEKT I/IEGCKOFO TOoKa MarautHoe Bubmiorexa LIOK
p https://m.edsoo.ru/ffOac1d2
MOJI€ KaTYIIKH C TOKOM
[IpumeHeHne 31eKTPOMarHiuToB B
texHuke. Jlaboparopnas pabora bu6mmoreka [IOK
60 " . 0.5
N3ydeHue nercTBUsS MarHuTHOTO https://m.edsoo.ru/ff0ac74a
TOJIs1 HAa MPOBOJHUK C TOKOM"
DNEeKTpOABUTATENb IOCTOSTHHOTO
ToKa. Mcnomp30Banme
- Bbu6moreka [JOK
61 ANEKTPOJIBUraTeneil B TEXHUUECKUX

YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHas pabora

71
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"KoHcTpynpoBaHue U U3ydeHue
pabOoThI ANEKTpOABUTATEIIS"

62

Omnbrtel @apazes. 3aKoH
ANEKTPOMATrHUTHOW WHAYKIIUU.
[TpaBuno Jlenna

63

Onektporeneparop. CrocoObl
MIOJIY4ECHUS IIEKTPUIECKON
SHEPruu. DNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

64

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TeMe "DIJIEKTPUYECKUE U
Mar"duTHbIe gBiieHus"

65

Konrpomnbnas pabora o Teme
"DJeKTpUYECKUE U MAaTHUTHBIE
SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TekcTaMmu 110 TeMe "TerioBrie
saBiIeHUd"

bubmuoreka [JOK
https://m.edsoo.ru/ffOaccS5e

67

PeseprubIii ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosHHbBIN
AJIEKTPUYECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ffOacdc6

68

PezepHslii ypok. Pabora c
TEKCTaMH I10 TeMe "MarduTHeIe
sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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9 KITIACC

KoJsnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOIBHEIE HpﬁaKanecxne u3ydeHusi | oOpa3zoBaresibHbIE
padoThI padoThI pecype
1 Mexanunyeckoe ABuxeHue. MaTtepuaibHast |
TOYKA
) Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bu6mmoreka LIOK
MEXaHUYECKOI0 ABUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE NIPAMOIHMHENHOE ABUKEHHE 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPSMOIUHENHOE IBUKCHUE. 1
CpenHsis 1 MTHOBEHHAsl CKOPOCTh
5 [IpsiMonHEHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBH)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSMOJIUHEHUHOTO
6 paBHOYCKOpeHHOTO ABIKeHUs. [ paduk 1
CKOPOCTH
Jlaboparopnas padota "Onpenenenue
7 CKO peHI/IfI) TGJ‘IEI;) npu aBHopcilco €HHOM 1 1 bubnnorexa LIOK
yCeKop DH PaBHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
JBUYKEHUU 10 HAKJIOHHOW MJIOCKOCTH
8 CBoOoanoe nanenue ten. OnwiTel ['anunes 1
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
9 Ilepuon IE qaCTIE)Ta 00 ameHHﬂpJ}gI(HeﬁHaﬂ u 1 bubmorexa HOK
P P ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 IleHTpOCTpEMUTENBHOE YCKOPEHUE 1
. bubnmunorexa LIOK
11 [Tepsriii 3akoH HetoTOHA. BekTOp CHith 1 https://m.edsoo.ru/ff0ac612
Bropoii 3akon HetoToHa. bubnmnoreka [JOK
12 . 1
PaBHozelicTBYIOIIas crita https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akoH HetoToHa. Cynepno3unus cui 1 bubanoreka [HIOK
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https://m.edsoo.ru/ff0ae982

14 Pemenue 3aga4 Ha IPUMEHEHUE 3AKOHOB bu6muoteka [IOK
Hprorona https://m.edsoo.ru/ffO0aebbe
bubnunorexa LIOK
15 Cra ynpyroctu. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cunna ynpyroctu»
17 JlabopaTopHas pabora «Onpenenenue bubmuoteka [IOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
but6mmoreka [JOK
18 Cuna Tpemma hitps://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUs» bubmmorexa [JOK
A p https://m.edsoo.ru/ffO0afa26
20 JlabopaTopnas pabora "OnpexnencHue bu6nuorexa [IOK
Kod(durmenTa TpeHUs CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3amau no teMe "3akoHbl HeroToHA. bub6mmorexa LIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuiia TAXKEeCTH ¥ 3aKOH BCEMUPHOTO bubnuorexa [IOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaJICHHS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J|BIKeHHE T€JT BOKPYT
23 rpaBUTallMOHHOTO IeHTpa (ConHeyHas
cucrema). ['amaktuxu"
Pemenue 3agau no reme "Cuma TSKECTH U bubmuoreka [IOK
24 "
3aKOH BCEMUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
75 [lepBas kocMu4ecKas CKOPOCTb. bubnmnoreka [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUaIbHOW TOUKHU.
AbcomtotHo TBEpAOe Teno. PaBHoBecue bubnuorexa [IOK
26 R o
TBEPAOTO TEJIa C 3aKPEILNIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalICHUs
27 MowmeHT cuinsl. LeHTp Tskectn
8 Pemenue 3agau mo reme "MOMEHT CHUJIBI. bubnuorexa [JOK

Ilentp TsxecTn"

https://m.edsoo.ru/ff0b02b4
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[ToaroToBka K KOHTPOJIBHOM paboTe MO TeMe

bubmuorexa [IOK

29 Mexanuteckoe ABHKCHHE., hitps://m.edsoo.ru/ff0b0408
B3anmonenicteue ten
Kontponbhas pabota o teme
30 "MGXI;.HI/I‘IGCK(E)C TIBHKEHHE Bubmorexa LIOK
N " ) https://m.edsoo.ru/ffOb06ec
B3anmoneiictBue Ten
Nmnynse Tena. UMmnynbe cuiibl. 3aKOH
31 coxszeHmI I/IMHy.HB}C]a Ypyroe u bubmmorexa [JOK
" https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOICHCTBUE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bu6mmorexa LIOK
umnynbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHbepenus "PeakTMBHOE TBIKECHHE
B IIPUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannyeckas paboTa U MOIIIHOCTh hittps://m.edsoo.ru/f0b0a84
35 PaGota cuibl TSDKECTH, CHITBI YIIPYTOCTH U bu6mmoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboTHI CUJIBI TPEHUS TTPU PABHOMEPHOM
JBUKCHHUHU TEJa MO TOPU30HTAIBHON
MTOBEPXHOCTU»
37 CBs13b 5Hepruu u padoThl. [loTeHnmanbpHas
SHEPTHs
38 Kunernueckas sneprus. Teopema o bubmmorexa LIOK
KUHETUYECKON SHEPrUuun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 Jlabopartopnast pabota «M3ydeHue 3akoHa bubnmnoreka [JOK
COXpaHEHUs SHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE IBHIKEHUE U €TI0 bubnuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxatomue kojaebanus. BeiHyk1eHHbIE bubnuorexa [JOK

konebanus. Pesonaunc

https://m.edsoo.ru/ff0b20f0

75




43

MarteMaTH4ecKuil U NPYKUHHBIA MasITHUKU

44

VYpok-uccnenoBanue «3aBUCUMOCTb IEPUOJIA
KoJIeOaHUH OT YKECTKOCTH MPYXHUHBI U MacChl
rpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparnieHue sHEPruy P MEXAHNUECKUX
KoJIe0aHuAX

46

Jlaboparopuas pabota «Onpenenenue
YacTOTHI U TIEpUOJIa KOJICOAHUH MTPYKUHHOTO
MasiTHUKa»

bubmmnorexa IHOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopnast pabora «IIpoBepka
HE3aBHCHMOCTH Teproia KoedaHuii rpysa,
MIOJIBEIICHHOTO K HUTH, OT MacChl Ipy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BojHbI. CBOKMCTBA
MeXaHu4ecKux BOJIH. [IpogosbHbIe 1
MIOIIEPEYHBIE BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypoxk-koHpepeHus "MeXxaHUn4eCKUe BOTHBI
B TBEpAOM Tee. CelicMuYecKue BOJTHBI"

50

3Byk. PacnipocTpaneHue U oTpaxkxeHue 3ByKa

51

Ypoxk-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI1 pE30HAHC

53

Ypok-koHbepeHius "YIbTpa3ByK U
MH(Pa3BYK B IPUPOJIC U TEXHUKE"

bubmmnorexa IHOK
https://m.edsoo.ru/ff0b23ca

54

[lonroroBka Kk KOHTPOJIBHOU pabOTE MO TEME
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHusl U BOJTHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b25f0

55

KontponbHas paboTa o Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue KoIeOaHus u
BOJIHBI"

56

3HeKTpOMaFHI/ITHOe ITI0JIC.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe
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57

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

Ypok-kondepennus "lllkana
3JEKTPOMArHUTHBIX BOJIH. Mcnonib3oBaHue

butmmoreka [IOK

58 N
DJIEKTPOMATHUTHBIX BOJIH JUJIsI COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsa3u"
Vpok-uccinegosanue "M3yducHne CBOMCTB
59 3J'IpeKT OMAarHUTHBIX BOJ'IHy: MTOMOIIILIO Bubmorexa LIOK
p " https://m.edsoo.ru/ffOb2cb¢
MOOUITEHOTO TeedoHa
60 Pemenue 3a1au Ha onpeneaeHUe 4acTOTh U
JUTMHBI AJICKTPOMArHUTHOW BOJIHBI
61 DneKTpoMarHuTHasi Ipupoza CBeTa. bubmuoreka LIOK
CxopocTth cBeTa. BoJIHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. IIpssMmonuneiinoe
62 acIpoCTpaHEeHUE CBETa 3armenus CoiHna bubmorexa LIOK
pactpoctp ' https:/m.eds00.ru/ff0b3658
u JIyHbl
3aKoH oTpakeHus cBeTa. 3epkana. PemecHue
63 3a7a4 Harl)'l MMEHEHUE 3aK01§)a OTpaKEeHUS Bubmiorexa LIOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenominenue cBeTa. 3aKOH NMPEITOMIICHHUS bubmuorexa [IOK
64
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKEHHUE CBETA.
65 chonwmazgle nonHorpo BHYTPEHHETO Bubmuorexa [IOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpaKCHUs B ONITHYECKUX CBETOBOJIAX
Jlabopartopnast pa6ota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPEJIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MajieHus Ha IpaHule "BO3ayX-
crexiao""
Ypoxk-koHpepenmus "Mcnoas3oBaHue
67 MTOJTHOT'O BHYTPEHHETO OTPAKCHHMS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CB3L"
but6mmoreka [IOK
68 JInnzel. OnTHyeckast Cuja JIMH3EI
https://m.edsoo.ru/ffOb3{2c
69 [TocTpoeHue n300paxeHMii B TMH3AX bubnuoreka [IOK

Il




https://m.edsoo.ru/ffOb444a

Jlaboparopnas padota "Onpenenenue

bub6nunorexa LIOK

70 ¢dboxycHOTO [\)’aCCTOHH"I/I}I Y ONTHYECKOU CHJIBI https://m.edsoo.ru/f0b4206
cOOMparoIIei TUH3BI
71 Ypok-koHdepenius "OnTu4ecKrue TUH30BbIE bubnmnoreka [JOK
puOophI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak ontuyeckasi cucteMa. 3peHue bubmoreka LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenmus "Jledextst 3penus. Kak
COXPAaHUTh 3peHue"
Pasnoxxenue 6enoro cseta B crieKTp. ONBITHI
74 HreroTona. CrnoxeHnue criek aJIBHBII)X BETOB bubmmorexa [JOK
) P = ’ https://m.edsoo.ru/ffOc0f4c
Jlucniepcusi cBera
JlaGopaTopnas padora "OnbITh 10
75 pa3lIoKEeHUIO 0EJI0ro CBeTa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUATHIO LIBETA IPEAMETOB IIPHA UX https://m.edsoo.ru/ffOcOe2a
Ha0JII0/IEHUU Yepe3 1IBETOBbIE GUIBTPHI"
VYpoxk-npakTukym "BosiHOBBIE cBOMCTBA
76 CBeTa: UCIEepCHsl, UHTEpPEPEHLIUS U
audpaxms’"”
77 OmnsiTel Pe3epdopaa v rmianetapHas MoeTb bubnuorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moxens atoma bopa
79 Hcnyckanue U MOIJIOICHUE CBETa aTOMOM. bubnuorexa [IOK
KBanTel. JIuHeHyaThie CIEKTPHI https://m.edsoo.ru/ffOc144c
30 Ypoxk-npaktukym "Habmonenue ciekTpoB bubnuoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmorexa [JOK
A A hitps://m.edsoo.ru/ff0c1672
32 Crtpoenue atomHoro siipa. Hykionnas bu6muoteka [IOK
MOJEJIb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbie npeBpamienus. M3oronsl bubnmnoreka [JOK
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https://m.edsoo.ru/ffOclal4

Pemtennie 3aga4 mo reme: "PaamoakTHBHEBIE

but6mmoreka [JOK

84 npeBpanieHus" https://m.edsoo.ru/ffOc1b4a

85 Ilepuon nmonypacnana

36 Ypoxk-koHpepeHus "PaaroakTUBHEIC bubnnoreka [JOK
M3JIYYECHUS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

37 SnepHble peakiuu. 3aKOHBI COXPAHEHUS bubmuoreka [IOK
3apsiI0BOTO U MacCOBOI'0 YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus CBA3U aTOMHBIX s7ep. CBA3b MacChl bubnmoreka [JOK

88
W DHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemienue 3agau no reme "Anepueie peakuyn'

90 Peakuuu cunTesa u nenaeHus siaep. bu6mmorexa LIOK
Ncrtounnku sneprun CoiiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepeHus "SnepHas sHepreTuka.

91 JIeficTBUSA paJquOAKTUBHBIX U3JIy4YECHUN Ha
JKUBBIE OpraHu3Mbl"

[lonroroBka Kk KOHTPOJIBHOU pabOTeE MO TEMe

9 "DJIeKTpOMarHuTHOE MOJIE. bu6mmoreka [IOK
DJIEKTpOMarHuTHbHIC BOJIHBI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

Kontponbhas paboTa o teme
93 "JneKTpOMarHuTHOE MOJIE.
DneKTpoMarHuTHbIE BOJIHBL. KBaHTOBBIE
sIBJICHUS "
[ToBTOpenwue, od6o6menue. JlabopaTopHbie bu6mmoteka [IOK

94 6 n L n .
paloThl O Kypey "B3anmonencTsue tel https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0006mcHNE. Pemenue

95 aC‘IeTII)-II)IX " Ka‘leCHl-“lBeHHI)IX 3a/1a4 10 TeMe bubmiorexa LIOK
p > A https://m.edsoo.ru/ff0c2572

TennoBsle MPOLIECCHI
[ToBTOpenue, 00061IcHME. Pemenue
P H bubmuorexa [IOK
96 pacyYeTHBIX U KaYECTBEHHBIX 33724 110 TEME

"KII/] TermmoBeIX nBuraTenei"

https://m.edsoo.ru/ff0c2a22
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[ToBTOopenue, o6o0menue. Pemenne

bubmuorexa [IOK

97 PvaeTHLIX U KaquTBeHHI;IX 3a7a4 110 TEME 1 https://m.edsoo.r/f0c2b30
KII/I 351eKTpoyCcTaHOBOK

03 [ToBTOpenue, 06001IeHNe. JITabopaTopHbIe 1 1 bubnmnoreka [JOK
paboTs o kypcy "CBeToBble siBICHUS" https://m.edsoo.ru/ff0c2c52
IT 06006 . Pa6

99 TG?(I?:T[(;I;/IE;/II{EZ’;N?C H;ZTSEH ioiTZ;eHHﬂ B 1 Bubmrorexa [IOK

" p https://m.edsoo.ru/ff0c2d6a

MEXaHHUKE

100 [ToBTopenue, o6o6menue. Padora ¢ 1 bub6mmorexa [IOK
tekctamu 1o Teme "Kosnebanus 1 BOHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0menue. Padora ¢ 1 bubnuorexa [IOK
TekcTamu 1o TeMme "CBeToBbI€ sIBJIICHUS " https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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