COI'JTACOBAHA YTBEP/KJEHA
[Tenarornueckum cosetom MBOY COIL Ne149 npukazom MbOY COII Ne149
(mpotoxoit oT 29.08.2024 Nel) o1 29.08.2024 Ne143

PabGouyasi nporpamma
OCHOBHOTI'0 00111er0 00pa3oBaHus
IJI51 00YUAKOIIMXCS € 321€PKKOH MCUXUYECKOT0 Pa3BUTHS
OU3UKA

Exarepunoypr, 2024



IHHOACHUTEJIbBHASA 3AITMCKA

Pa6ouast mporpamma 1o Gpusuke 11t 00yJaronuxcs ¢ 3a7ep>KKOM ICUXHIECKOTO
pazButus (nanee—311P) Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHMs COCTaBlEHA Ha
ocHoBe @enmepanpHO pabodeld mporpaMMbl 1O (GU3UKE UIsI OOYYArOIIUXCS C
3a/IepKKON ncuxudeckoro pas3putusi (naynee — 3[1P) Ha ypoBHE OCHOBHOrO OOIIErO
oOpazoBanusi, pazpadoranHoit ®I'BHY «MHCTUTYT KOppPEKIIMOHHON NEAAroruku» M
pa3menieHHou Ha caiite https://ikp-rao.ru/frc-ovz3/

®denepanbHas padoyas mporpamma 1o Gpusnke st 00ydarouuxcs ¢ 3a71ep>KKon
ncuxuueckoro passutus (nanee — 311P) Ha ypoBHE OCHOBHOI0 00111eT0 00pa30BaHMs
HNOJATOTOBJIEHa Ha OCHOBE @DenepanbHOr0 TroCydapCTBEHHOT0 00pa3oBaTENIbHOTO
CTaHJapTa OCHOBHOTro o01iero oopazosanus (I[Ipukasz Munnpocsemenusi Poccuu ot
31.05.2021 r. Ne 287) (manee — ®I'OC O0OO0O), denepanbHOl amanTHPOBAHHON
o0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs sl 00y4aroIuXCs
C OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 310poBbs (IIpuka3z Munnpocsenienust Poccuu ot
24 nosiopst 2022 r. Ne 1025), @enepanbHoit paboyeit mporpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHus IO y4EOHOMY MPEIMETY
«Duzuka», PeaepanbHONl TPOrpaMMbl BOCIIUTAHUS, C YUYETOM PACIPEACIICHHBIX 110
KJlaccaM MpOBEpsSEMbIX TpeOOBaHUU K pe3ynbTaraM ocBoeHUs DenepanbHOR
aJanTUPOBAHHONW 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHMs
U1 00YYarOIINUXCS C 3aA€PKKOM MCUXUUECKOTO Pa3BUTHSI.

®denepanpHas paboyas mporpamMma no Gu3ukKe s 00yJaroIIMXCS C 3aIePKKON
ncuxudeckoro pazputus (nanee — 3[1P) Ha ypoBHEe ocHOBHOTrO 00111er0 00pa30BaHUS
noJArotoBiieHa Ha ocHoBe denepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO
cTaHaapTa ocHoBHOro oomiero oopaszoBanus (IIpukaz Munnpocsemnienusi Poccuu ot
31.05.2021 1. Ne 287) (manee — ®I'OC OO0QO), DenepanpbHON aganTUPOBAHHON
00pa3oBaTeIbHOM MTPOTPaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus IJIsI O0yJarOIIUXCS ¢
OTPaHUYECHHBIMH BO3MOKHOCTSIMU 310poBbs (IIpukaz Munnpocsenienus Poccun ot
24 Hoa0ps 2022 1. Ne 1025), @enepanbHoil paboyeil mporpaMmMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHus Mo yuyeOHOMY mipeamery «Dusuka» (0a30BbIi ypoBeHb), Konuenmmu
npenoaaBanusi ydyeoHoro mpeamera «duszrka» B 00pa30BaTENIbHBIX OpraHU3AIUIX
Poccuiickoit  depeparuu, peaqu3ylOIIMX OCHOBHBIE  0011€00pa3oBaTe/IbHbIC
nporpammbl, @DenepanbHON  paboyeil mporpaMMbl  BOCHUTAHUSA, C y4E€TOM
pacrpeiesIeHHbIX M0 KJlaccaMm MPOBEpsSIEMbIX TPEOOBAHUM K pe3yJibTaTaM OCBOCHUS
denepanbHON aganTUPOBAHHONW 00pa30BATENBHONW MPOTPAMMBI OCHOBHOTO OOIIIETo
oOpazoBanus 17151 00YJAOIINXCS C 3aACPKKON TICUXMIECKOTO Pa3BUTHA.



O0mas xapakTepucTuKa y4eOHOro npeamera « Puzuka»

VYueOHplii mnpenmer «®usukay  ABIAETCA  CUCTEMOOOpa3yroIMM  JUIs
€CTECTBEHHOHAYYHBIX IPEAMETOB, IMOCKOJIbKY (PU3MUECKHE 3aKOHBI MHPO3AaHUS
ABIIIIOTCSL OCHOBOM COJEp)KaHUS KypCcOB XWMHUH, Ouonoruu, reorpadpuu u
acTpoHOMUHU. DPU3MKA BOOPYXKAeT OOy4aIOUMXCAd HAyYHBIM METOJIOM IO3HAHMS,
MO3BOJISIOIIUM HOJIy4YaTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHpE.

[IpenMer MakcUMalIbHO HaIpaBJieH Ha POPMUPOBAHUE UHTEPECA K IPUPOTHOMY
U COLMAIBHOMY MHpPY, COBEpPILIECHCTBOBAaHUE IIO3HABATENIBHON JAESITEIBbHOCTU
oOyuatomuxcs ¢ 3[1P 3a cueT oBiageHUsI MBICIUTEIBLHBIMU ONIEPALIMSIMHU CPABHEHHMS,
0000111eHHS], pa3BUTUE CITIOCOOHOCTH apTryMEHTHPOBATH CBOE MHEHHE, ((OPMUPOBAHNE
BO3MOKHOCTE COBMECTHOM JESATEIBHOCTH.

N3yuenne Qusnku cnocoOCTByeT pa3BuTui0 y oOyuaronuxcs ¢ 3[1P
MPOCTPAHCTBEHHOI'O  BOOOpaxeHUs, (PYHKIUMOHAIBHOW TPAaMOTHOCTH, YMEHHS
BOCIPUHMMATh U KPUTUYECKH aHAJIU3UPOBATH HH(POPMAINIO, MPEICTABICHHYIO B
pa3nnuHbIX (popMax. 3HAYMMOCTh IIpeIMeTa JJIs pa3BUTHUS KUZHEHHOW KOMITETEHIUH
oOyuaroluxcst 3aKJII0YaeTCsl B yCBOCHUH OCHOBBI (PU3UUECKUX 3HAHUI, HEOOXOAUMBIX
JUIA TIOBCEHEBHOM JKM3HM; HABBIKOB 370POBOIO M O€30IIaCHOrO JUIsl YEJIOBEKa U
OKpY>Karolllen ero cpeapl 00pasa )KU3HU; POPMUPOBAHUN IKOJIOTUUECKONKYIBTYPHI.

[IporpamMma oTpaxaer copepxanue o0ydeHus npeamery «Dusmka» ¢ yuerom
0co0bIX 00pa3oBaTeIbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue faHHBIM
y4eOHBIM NPEAMETOM MPEJCTABISIET ONPEAEICHHYIO TPYIHOCTh JJIsi 00YJaromMuXCs ¢
3I1P. D10 cBsI3aHO ¢ 0COOEHHOCTSMHU MBICITUTENBHOU IS TEIBHOCTH, IEPUOINYECKUMHU
KoJeOaHUsIMU BHUMAHHS, MalbiM OOBEMOM IaMATH, HEIOCTaTOYHOCTHIO OOIIETro
3amaca 3HAHUWM, MOHIKEHHBIM MO3HABATEIbHBIM HMHTEPECOM M HU3KHUM YPOBHEM
pPEYEBOro pa3BUTHSL.

JIyist ipeoioNieHusl TPYIHOCTEH B M3Y4YEHHH y4eOHOro mpenMera «Du3nkay
HeoOXxoaMMa ajanrtanus oObeMa UM Xapakrepa Yy4yeOHOro marepuaina K
MO3HABATENBHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuud OOYYaroIIUXCs, YYeT HX
OCOOCHHOCTEW pa3BUTHA: WCIOJIB30BAaHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX H
MEXITPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

JlanHast TporpaMMa KOHKPETH3UPYET COACpXKaHHE TMPEIMETHBIX TEeM B
COOTBETCTBUM C TpeOOBaHUSIMU O0OpA30BATENBLHOIO CTaHAAPTa, PEKOMEHAYEMYIO
MOCJIC0OBATEIBLHOCTh HM3yYEHUSI pa3lieloB (U3MKH C YYETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€W, JIOTUKM y4eOHOro IMpolecca, BO3PACTHBIX U
MICUXOJIOTHYECKUX oco0eHHocTel obyyuaromuxcs ¢ 3[1P Ha ypoBHE 0CHOBHOTO 00IIIETO
oOpa3oBaHMs, OIpenesieT MUHUMAJIbHbII HAOOp OIBITOB, JIEMOHCTpAIMA,
NPOBOAMMBIX ~ YYHMTEJIEM B Kjacce, JaboOpaTOpHbIX paboOT, BBINOIHIEMbIX

00yJaroIUMUCH.
MeTroauueckorm OCHOBOM M3ydeHHs Kypca «PuU3HMKa» Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHUs SIBJIAETCS CUCTEMHO-ESITEIbHOCTHRIN MOIXO,

o0ecreynBaOIIMN  TOCTH)KEHUE JUYHOCTHBIX, METAlpPEeAMETHBIX U MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YILTATOB MOCPEICTBOM OpPraHU3AIMU AKTUBHOM



MO3HABATENbHON NEATEIbHOCTH OOYYaIOIUXCsS, YTO OYEHb BAXXKHO NpPHU OOy4YEHHU
nereit ¢ 3[1P, 11t KOTOPBIX XapakTepHO CHU)KEHHE [TO3HABATEIIbHON aKTUBHOCTH.

Hean u 3apaum n3yyeHusi yueOHoro npeamera « Dusuka

Obwue yenu wuzydeHuss ydeOHoro npenmera «Dus3uka» NpeNCTaBICHbI B
®denepanbHOI paboueli mporpaMmme OCHOBHOIO 0011IeT0 00pa3oBaHus.

OcHOBHOI1 11eIBI0 O0yUeHHUsI JAeTeil ¢ 3aJepKKON MCUXUYECKOro pa3BUTUSA Ha
JAHHOM TMpEIMETE SBJISIETCSA: MOBBIINICHUE COLUAIBHOW aJanTallid JeTell depes
npuMeHeHne (GU3NIECKUX 3HAHUH Ha TIPAKTUKE.

st obygarontuxcst ¢ 3I1P, Tak ke, kKak U 711 HOPMATUBHO Pa3BUBAIOIIUXCS

CBEPCTHUKOB,  OCBAMBAIOIIMX  OCHOBHYIO  OOpa3oBaTEelbHYI)  IpOTrpamMmy,
JOMUHUPYIOIIEE 3HaUCHUE MPUOOPETAIOT TaKKe yeiu, Kak:
. npuoOpeTeHne uHTepeca M cTpemiieHus oOyuaromuxcs ¢ 3P k

HAy9HOMY W3yYEHHUIO TPHUPOJIBI, PA3BUTHE WX HHTCIUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTE;

. pa3BuTHE 0a30BBIX MPEJACTABICHUI O HAYYHOM METOJIE TMO3HAHUS U
dbopMupOBaHUE UCCIETOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
. dbopMUpOBaHHE HAYyYHOTO MHUPOBO33PEHUS, HA JOCTYIIHOM JJIst

obOyuatomuxcs ¢ 3[IP ypoBHe, kak pe3yyibTaTa U3ydeHHUs OCHOB CTPOCHUSI MaTEpUH U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

o (dopMupOBaHUE TPEACTABICHUN O PONM (PU3UKHU NIl pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHue ATUX 1eneil 00eceunBaeTCsl peICeHUEM CIEAYIOIINX 3a0ay.

. npuoOpeTeHre 0a30BbIX 3HAHUU O JUCKPETHOM CTPOCHUM BEIIECTBA, O
MEXaHUUYECKHUX, TETUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. MpUOOPETEHUE YMEHUM OMUCHIBATH U OOBACHATH (PU3UUECKUE SIBIICHUS C
UCIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUW U C OTIOPOM Ha TUIaH/CXeMY;

B OCBOEHUE METOJIOB PpEIICHUS MPOCTEUIINX PpaCUETHBIX 3aJad C
UCIOJIb30BaHUEM (DU3UUECKUX MOJIEJICH C OMOPOi Ha alITrOPUTM;

. pa3BUTHE YMEHUN HAOII01aTh TPUPOIHBIC SIBJICHUSI U BBITIOJIHSATHOIIBITHI,

nabopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE HCCIEAOBAHMS C HMCIOJb30BaHUEM
U3MEPUTEIBHBIX TPUOOPOB (IO PYKOBOJICTBOM YUHTEIA);

. OCBOCHHE TIPUEMOB paboThI ¢ HHPpOopMaIuel GU3NIECKOTO CONCPKAHUS,
BKJIFOYAst UH()OPMAITUIO O COBPEMEHHBIX TOCTIKEHUSIX (PU3UKH, AaHATIU3 U OIICHUBAHUE
uH(popMaIuy;

. 3HAKOMCTBO cO  cdepamu  TpodEecCHOHATBHOW  NIEATeTHbHOCTH,
CBS3aHHBIMH C (DU3UKOW, W COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSX (PU3UYCCKON HAYKH.

Ocob0ennocTu 0TOOpa M aganTanMu Y4eOHOro MaTepuaJia no gpusuke

OcHoBoi1 00yuenus odydaromuxcs ¢ 3P Ha npeameTaxecTeCTBEHHOHAYYHOTO
LUKJIA SIBISIETCS Pa3BUTHE y HHUX OCHOBHBIX MBICIUTENBHBIX OMNEpanuid (aHaius,
CUHTE3, CpaBHEHHE, OOOOIIEHHE) Ha OCHOBE BBINOJHEHUS PA3BUBAIOLIUX
yrnpaxxHeHUH, (OpMHUpPOBaHNE MPUEMOB YMCTBEHHOW pabOThI: aHATH3



WCXOJHBIX JAaHHBIX, I[UJIAHUPOBAHUE MaTepuana, OCYIIECTBICHUE MO3TAMHOTO H
UTOTOBOTO CaMOKOHTPOJISI, @ TAaKXE€ OCYLIECTBISETCS JHMKBHIALUS IMPOOETIOB B
3HAHMSX, 3aKPEIJICHUE U3YYEHHOT0 MaTepuaia, oTpaboTKa alrOpUuTMOB, IOBTOPEHHE
npoiiieHHOro. bolbllioe 3HaYyeHWe MPUAAETCS YMEHUIO PAacCKa3aTh O BBIITOJIHEHHOMN
paboTe C TpaBUWIBHBIM YHOTPEOJCHHEM COOTBETCTBYIOIIEH TEPMHUHOJIOTUH U
cOOJII0/IEHHEM JIOTHYECKUX CBS3€H B u3naraeMom Marepuasne. J{is o0yuarommuxcs 311P
Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs MO-MIPEKHEMY SIBIISIOTCS XapaKTEPHBIMU:
HEJJOCTATOYHBIA  yYpPOBEHb  pPA3BUTHS  OTHAEJIBHBIX  IICUXUYECKHX  IPOIECCOB
(BocipusiTUsi,  BHUMAaHUS, MaMsTH,  MBIIUICHHUS),  CHIIKEHHBI  YpPOBEHb
HMHTEIJIEKTYaJIbHOTO Pa3BUTHUS, HU3KUUA YpPOBEHb BBINOJHEHUS Y4YEOHBIX 3aJaHUM,
HU3Kas YCIemHOCTh oOydeHus. [loatomy mipum wu3ydeHun Qusnkum TpedyeTcs
L[E€JICHAIPABJICHHOE NHTEJUIEKTyallbHOE pa3BuTHE oOydaromuxcs ¢ 3I1P, otevatomee
UX OCOOCHHOCTSIM U BO3MOXHOCTSIM. Y4eT ocoOeHHocTel oOyuaronuxcs ¢ 3I1P
TpeOyeT, 4TOObl MNpPHU H3YYEHUHM HOBOTO Marepuaia o005S3aTeIbHO IMPOUCXOIUIO
MHOTOKPAaTHOE €ro MOBTOPEHHUE; PACHIMPEHHOE PAacCMOTPEHHE TEM U BOIPOCOB,
PACKpBIBAIOIINX CBS3b (M3UKU C KU3HBIO; aKTyallU3alusi MEPBUYHOTO >KM3HEHHOTO
OmbITa 00YJarOIIUXCSl.

VYcBoeHne mporpaMMHOrO0 Marepuasia 1o (U3MKE BBI3BIBAET OOJIbIINE
3arpyaHeHus y oOyuatomuxcsi ¢ 3IIP, moatomy Teopusi mzydaercsi 6€3 BBIBOJOB
CIOXHBIX (opmys. 3amaduu, TPeOYIOIHUE MPUMEHEHHUS CIOXKHBIX MaTeMaTHYEeCKUX
BBIYKCIICHUN U POPMYJII, B OCOOCHHOCTH TaKUX TE€M, Kak «MexaHU4YeCKOe IBUKEHUEY,
«ApxumenoBa cuia», «MexaHudecKkass SHEpPrus», «IJIEKTPUUECKUE SIBICHUSY,
«ONEeKTPOMArHUTHBIE SIBJICHUS», PELIAIOTCA B KJIACCE C MOMOIIBIO YUHTEIIS.

Oco0oe BHHMMaHHME MpPU U3YYEHUH Kypca (DU3UKHU YAENAETCS MOCTAaHOBKE U
OpraHu3alMM 3KCIEPUMEHTA, a TaKXKe MPOBEACHUIO (MPEUMYIIECTBEHHO Ha KaXKIOM
YpPOKE) KpAaTKOBPEMEHHBIX JEMOHCTpauuid (BO3MOXHO C  HCIIOJIb30BAaHUEM
AJIEKTPOHHOM JaeMoHCTparuu). HekoTopble TeMbl 00s3aTEIbHO JTODKHBI BKJIIOUYATH
OTIOpHBIE J1abopaTOpHbIE pPabOThI, KOTOPHIE PAa3BUBAIOT YMEHHUE IOJIb30BAThHCS
IpOCTEHIIUMU TIpUOOpaMu, aHAIM3UPOBATH IOJYy4YEHHbIE JaHHbIe. B CBsI3u C
OCOOEHHOCTSIMU  TIOBENIEHWS W JesTenbHocT — oOydarommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTh) MPEIYCMOTPEH CTPOKAUIIUN KOHTPOJIb
3a cOOJIIOJICHUEM TIPaBUJI TEXHUKHU O€30MaCHOCTH TIPH MPOBEACHUH JaOOPATOPHBIX U
MIPAKTUYECKUX padoT.

bonwmoe BHuManue npu nzydenun Gusnuku nmoapoctkamu ¢ 3[1P obpamaercs
Ha OBJIaJICHUE UMH MPAKTUYECKUMU YMEHUSMH W HaBbIKamu. lIpegycmarpuBaercs
yMEHBIIICHUE 00BheMa TEOPETUYECKUX CBEJICHHM, BKIIOUCHHE OTICIbHBIX TEM WIIU
HEeNbIX pa3fesoB B Marepuanbl JUisi  O0030pHOTO, O3HAKOMUTEIBLHOTO  WJIU
dakynpTaTUBHOTO M3ydeHus. [Ipennaraercss ymeHbllieHHe 00beMa MaTeMaTHUYECKUX
BBIYMCIICHUM 32 CYET YBEJIMUYEHUSI KaU€CTBEHHOT'O OMMCAHUS SIBJICHUN U MPOLIECCOB

JlocTaToyHOE KOJMYECTBO BPEMEHM OTBOJUTCS Ha pPACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBA3b (PU3UKK C JKU3HBIO, C TEMH SBJICHUSIMHU,
HaOTIOACHUSIMHU, KOTOPBIE XOPOIIO N3BECTHBI YICHUKAM W3 UX JKU3HEHHOTO OIIBITA.

MakcuMallbHO ~ UCTOJIB3YIOTCA ~ MEXIPEAMETHbIE  CBA3M C  TaKUMHU
TUCIUIUIMHAMU, KaK reorpadus, xumus, Ouonorus, T.K. oOydarommuecs ¢ 3I1P



0COOEHHO HYXIOAOTCA B IPCIIOAHCCCHUN OJHOTO M TOI'O KC yqe6Horo mMarcpuajia B
Pa3IMIHBIX AaCIICKTAaX, B C€I0 BApPpbHPOBAHWMHU, B HCOAHOKPATHOM IIOBTOPCHUU H
3aKPCINICHUNU  ITOJIYYCHHBIX 3HAaHUU U MMPAKTHYCCKUX YMGHI/Iﬁ I1o3Boss
paccMaTpuBaTb OAWMH H TOT IKC y‘I€6HBIﬁ MaTrcpuaia C PpPa3HbIX TOYCK 3PCHHUA,
MCIKIIPCAMCTHBIC CBA3U CHOCO6CTBYIOT CTro JTyulIeMy OCMBICJICHHIO, Ooiece IMPOYHOMY
3aKPCINNICHUIO ITOJIYYCHHBIX 3HAaHUU U IMPAKTUHICCKUX YMGHI/Iﬁ

Bunbl pesarenbHocTH oOyvyawomuxcss ¢ 3IIP, oOyciaoB/jieHHbIE 0CO0OBIMU
00pa3oBaTeJbHBIMM NMOTPEOHOCTAMH U o0ecHeYMBAKOIINE OCMbICJIEHHOE
0CBOEHHE CO/IePKaHUM 00pa3oBaHusl MO npeaMery «Pu3zuka»

Temaruueckas u TepMUHOJIOTHYECKAs JIEKCHKA O Kypcy ¢pu3nuku cootBeTcTByeT DOII
000.

Conepxanue BUJIOB nesTesbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax ¢uzuku
onpenensieTcss uX 0coObIMH 00pa30BaTeIbHBIMU MOTPEOHOCTSAMU. [loMHUMO MIHMPOKO
ucnoas3yembix B @OIT OO0 o6mux st Bcex 00ydaronuxcsi BUAOB ACATEIbHOCTH
CJIelyeT YCWJINTh BUJIbI JEATEIbHOCTH, CIEU(pUYHBIE JI JAHHOW KaTErOpuu JeTeH,
00€ecCreynBaoIINe OCMBICIIEHHOE OCBOCHUE COJIEpkKaHUsI 00pa30BaHUA IO MPEAMETY:
YCWICHHE NPEIMETHO-IIPAKTUYECKON JEATEIPHOCTH C AKTUBHM3ALMEHd CEHCOPHBIX
CUCTEM; OCBOEHME Marepuaia C OIOpOil Ha alrOPUTM; «IOIIArOBOCTH» B U3YYECHHH
MaTepuaa; UCIIOJIb30BaHUE JOMOTHUTEIbHON BU3YyaJIbHOM OMOPHI (CXEMBI, I1A0JIOHBHI,
ONOpHBbIE TaOJMLBI); PEYEBOMl OTYET O MPOLECCE U pPE3yJibTaTe JeATENbHOCTH;
BBIMOJIHEHUE CHEIUAIbHBIX 33aJaHul, 00eCleYMBAIOUIMX KOPPEKLHIO PpETYJIsSIuu
y4eOHO-I03HABATENbHOMN 1E€ATEIbHOCTU U KOHTPOJIb COOCTBEHHOT'O pe3yJIbTara.

Jst oOydarommxcs ¢ 3I[IP cymiecTBEHHbIM SIBIAIOTCS TpPUEMBI padOTHI C
JEKCHUYECKUM MaTepuajioM 1o mnpenMery. IIpoBoautcs cneuumanpHas padbora 1o
BBEJICHUIO B aKTHBHBINA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaeMble TepMUHBI BBOJSATCS Ha TOJIMCEHCOPHOU OCHOBE, 00s3aTelbHa BU3yaJIbHAS
HOJJEepHKKa, AITOPUTMBI paOOTHI C OIIPeIeTICHUEM, OIOPHBIE CXEMBI ISl aKTyalln3alluu
TEPMUHOJIOTHH.

B cBs3u ¢ 0coObiMH 00pa3zoBaTesbHbIMU TOTpeOHOCTIMU oOy4aromuxcs ¢ 3I1P,
MU [JITAHUPOBAHUM PAaOOTHI YUEHHKA HA YPOKE CIIEIYET NPUACPHKUBATHCS CIAEAYIOIINUX
MOMEHTOB:

1. Tlpu ompoce HEOOXOIMMO: JaBaTh alTOPUTM OTBETA; paspemniaTh
I0JI30BATHCS IJIAHOM, COCTABJICHHBIM ITPU MOATOTOBKE JOMAIIIHETO 3aJaHus; 1aBaTh
00JIbIlIE BPEMEHU TOTOBUTHCS K OTBETY Y IOCKH; pa3peliaTth 1eIaTh IpeIBapUTeIbHbIC
3aIMKCH, TIOJIB30BATHCS HATJISAHBIMU TTOCOOUSIMHU.

2. Tlo BO3MOKHOCTH 3aJaBaTh OOYYAIOIIMMCSl HABOSIINE M YTOUHSIOIINE
BOIIPOCHI, KOTOPBIE MIOMOTYT UM MOCIEN0BATEIBHO U3JI0KUTh MaTepuall.

3. Cucrematnueck MpOBEPSATh YCBOECHHWE MaTepHalia o0 TeMaM YpPOKOB, Jis
CBOEBPEMEHHOTO OOHAPY>KEHUSI TIPOOEIIOB B MPOIIEIIEM MaTepHae.

4. B nporuiecce U3y4eHUs HOBOTO MaTepuaia BHUMaHHE YYCHHUKOB oOpalaercs
Ha HanOoJIee CI0XKHBIE pa3/ielbl n3yuyaeMoi Tembl. HeoOxoaumo yarie oopamarbest K



HUM C BOITPOCAMU, BBISICHSIOIIMMH ITOHUMaHUE yueOHOr0 MaTepuana, CTHMYJIUPOBaTh
BOIIPOCHI PH 3aTPYIHEHUAX B YCBOEHUH HOBOTO MaTepHuaia.

Mecto yyeOHOro npeamera «®U3MKa» B Y4eOHOM IJIaHe

B cootrBerctBuu ¢ ®enepanibHbIM TOCYJApPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApTOM OCHOBHOTO 00IIero oopa3oBaHusi yueOHbIN npeameT «Dusnka» BXOJIUT
B MpeAMETHYI0 00yacTh «EcTecTBEHHbIE HAyKuW» U SBISETCS OOA3aTENbHBIM JIJIS
uzyuenusi. Conepkanue ydeOHoro mnpenvera «®Duszuka», MPEACTaBICHHOE B
OenepansHoil paboueit mporpamme, coorBeTcTByeT DPI'OC OO0, DenepanbHOM
o0Opa3oBaTenpHON TpPOrpaMMe OCHOBHOTO 00mero oOpa3oBanus, DeaepanbHON
aJlanTUPOBAHHOW 00pa30BaTEIbLHON MpOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHus AJis
oOydaromuxcst C 3aJepXKKOH TCUXMYECKOTO pa3BuTus. OOImiee dYHCIO YacoB,
PEKOMEHJIOBAaHHBIX ISl M3y4YeHUs (pu3uku Ha 0a30BOM ypoBHE, — 238 uacoB: B 7
Kj1acce — 68 yacoB (2 yaca B HeJlento), B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9
kimacce — 102 gaca (3 gaca B HEAEIO).



COIEPKAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

7 KIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPY:KA0IIEro MUpa

dusuka — Hayka o npupoze. Asnenus nmpupoasl (MC!). dusnueckue saBieHus:
MEXaHUYECKUE, TEMJIOBBIE, IIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeNMMUYMHBI. V3MepeHnue ¢u3nUeckux BeNMMUUH. Dusuueckue
npubopwl’. Iozpewnocme uzmepenuii. MexayHapoaHas CHCTEMA €IUHMII.

Kax ¢usuka u npyrue ecrecTBEeHHbIE HAYKU U3Yy4aloT npupony. Ecmecmeento-
HAYuHblll  MemooO NO3HAHUA: HAOJ00eHue, NOCMAHOBKA HAYYHO20 BONpoOCd,
8vlOBUIICEHUEe  2UNOme3, JIKCHepuMeHm Nno Npoeepke 2unomes, 00bACHeHUe
Habo0aemoeo aenenus. Onucanue huzudeckux A61eHull ¢ NOMOUbIO MOOEEl.

[IpeameT u MeToabI HUBUKH.

Hemoncmpayuu’

I. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SBJICHUS.

2. duznyeckre NpuOOPbI U MPOLEIypa NPAMbIX H3MEPEHUIN aHATIOTOBBIM 1

ur(poBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimot

1.OnpeneneHue UEHbl JAEIECHUS HM3MEPUTENBHOrO Mpudopa (UCHOJIB3yA
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. N3mepenue pacCTOsSHUM.

3. 3Mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tella

4. OnpeneneHue pa3MepoB MAJIBIX TET.

5. H3Mmepenue Temmneparypbl MpU MOMOUIM KUJKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue ucciaen0BaHMs MO MPOBEPKE THIOTE3BI: JATBHOCTb MOJETA
IIapuKa, MyIIEHHOI'0 TOPU30HTAIBHO, TEM O0JIbLIE, YeM OO0JIbLIE BbICOTA ITYCKA.

Pa3znen 2. IlepBoHavyajibHbIE CBeIeHHUS 0 CTPOEHHH BelleCTBA

CtpoeHue BemiecTBa: aToMbl M MOJEKYJbL, UX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIME IMCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxkeHue dactull BemiecTBa. CBS3b CKOPOCTH JIBUKEHHMS YacTHUI[ C
Temrneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumopeicTBue dYacTHIl
BEIIIECTBA: MIPUTHKEHNUE U OTTAJTKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CMpPOEHUE 2d308, HCUOKOCHEU U MBEEPObIX
(kpucmannuueckux) men. Bzaumoceszv medxncdy ceoticmeamu Geujecme 8 pPAa3HbIX
acpe2amHvlX COCMOSHUAX U UX AMOMHO-MOAEKVIAPHbIM cmpoeHuem. OcobenHocmu
azpe2amHuvlx COCMOSAHULL BOObL.

'MC — >neMeHTBI coepKanusl, BKIIFOYAFOIINE MEXIIPEIMETHBIE CBA3H, KOTOPBIE TIOAPOOHEE PACKPHITHI B
TEMATUYCCKOM IINIAHUPOBAHUU.

23IICCB " Jajnee KypCuBOM 0603Ha‘-IGHI)I TEMbI, U3YYECHNUE KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IIJIaHE. Heﬂaror
CaMOCTOSTENILHO OTIpelielisieT 00beM H3y4aeMOro Marepuara.

3Bcee JlemoncTpauuy u JlabopaTopHbIe paboTHI, IIPEACTABIECHHEIE B COAEPKAHUH, TOMYCKaeTcs (MOYKHO) IIPOBOMTE,
HCTIOJNB3YsT HHPOPMAITMOHHBIE W AJICKTPOHHBIC TEXHOJIOTHH (ITMPPOBBIE 00pa30BaTEIbHBIE PECYPCHI).



HMemoncmpayuu®

1.Habmroienrne OpoOyHOBCKOTO JIBUYKEHUS.

2.Ha6monenue nuddysum.

3. HaOmionenue  sABNeHUM, OOBIACHAIOMIUXCS  MPUTSKCHHEM
WINOTTAIIKUBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimaol
1.0uenka [uMaMeTpa aTroMa  METOJOM  psgoB  (c
UCIoJIb30BaHueMpoTorpaduii).
2.OnpITHI O HAOJIIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.
3.OnbITHl IO OOHAPYXKEHUIO JEHUCTBUS CHUJI MOJEKYJISIPHOTO MPUTSKEHUS
(271eKmpoHHan 0eMoHCmpayus).

Pasnen 3. /IBU:KeHMe U B3auMoO/ielicTBHE TeJl

Mexannueckoe JABWKEHHE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKECHHUE.
Cxopoctb. CpeaHsii CKOpPOCTb MPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wuHepuMM. 3aKOH WHEpPIUU. B3anMonencTBue Ten Kak NpUYAHA
M3MEHEHHS CKOPOCTHU JABMXKEHHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [[oTHOCTh
BeliecTBa. CBsA3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €UHHUIIE 00BEMA BEIIECTBRA.

Cuia kak XapakTepucTHKa B3auMonaeucTBusa Ten. Cuia yNpyrocTd U 3aKOH
I'yka. M3mepeHue cuiibl ¢ NOMONIBIO JUHAMOMETpA. SIBICHHE TATOTEHUS U CHIIA
Tsokectu. Cuna Tsoxkectu Ha Apyrux minaHetax (MC). Bec Tema. HeecomocTs.
CnoxeHue cuj, HalmpaBJIEHHBIX MO OAHOW mpsiMoi. PaBHozaeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TpeHue nmokos. Tpenue B npupoze u rexauke (MC).

HMemoncmpayuu’

HaOmronenne MmexaHu4ecKoro JIBMOKEHUS Tea.

N3mepenne ckopocTy MPSIMOJIMHEHHOTO JIBUKECHMUS.
HaOnronenue siBfieHust UHEPIIUH.

HaOnronenue n3aMeHeHus CKOpOCTH IIPU B3aUMOJIEUCTBUU Te.
CpaBHeHHE MacC MO B3aMMOJICUCTBUIO TET.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MPSAMOM.

JIaﬁopamopubte pabomul u onvimol

1. OnpeneneHue  CKOPOCTH  PAaBHOMEPHOIO  JBIKEHUs  (1Iapuka
B OKHJIKOCTH, MOJCIH OJJICKTPUUYECKOTr0 aBTOMOOMIS W T. 1) (2JleKmpOHHAA
demoncmpayusi).

N W

2. Onpenenenue cpeaHeld CKOPOCTU CKOJIbKEHHUs OpycKa WM IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TeNA.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHHs (IedopManun)

NPYKUHBI OT TPUJIOKEHHOU CHJIBI.

“3neck 1 nanee IPUBOAUTCS PaCIMPEHHEIH IIepedeHb 1a60PaTOPHBIX padOT U OIIBITOB, M3 KOTOPOIO YIUTEb JEIAET
BBIOOP MO CBOEMY YCMOTPEHHIO.



5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT
Beca TeJjla U XapakTepa CONPUKACAIOIIMXCS TTOBEPXHOCTEH.

Pa3zneun 4. JlaBiieHue TBEPABIX TeJl, :KUKOCTEN U ra30B

HaBnenne. Cnocobvl ymenbuieHUss u yeeaudeHus oaeienus. /lasieHue easa.
3asucumocms Oasnenus 2aza om o00véma, memnepamypwvl. llepedaua Oaenenus
meépovimu menamu, xcuoxocmamu u eazamu. 3axou Ilackansa. Ilneemamuueckue
Mauwiuksl. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT TiyouHsl. Coodbwarowuecs: cocyowi.
T'uopasnuueckue mexanusmol.

Atmochepa 3emnn u atMmocdepHoe AaBieHuUe. [Ipuuunvl cyujecmeosanus
6030ywHoti  obonouku 3emau. Onwvim Toppuuennu. Hzmepenue ammocgeprozo
oasnenus. 3a8ucumMocms ammocghepHoeo 0asieHus Om 8biCOMbL HAO YPOBHEM MOPAL.
IIpubopul Ons uzmepenus ammocpeprnoz2o 0asietus.

eticmsue dcuokocmu u 2aza Ha NO2pYAHcEHHOe 6 HUX meno. BhITaakuBaromas
(apxumenoBa) cuia. 3akor Apxumeoa. l[lnasanue men. Bozoyxonnasanue.

Jlemoncmpayuu

1. 3aBUCUMOCTH JIaBJICHUS Ta3a OT TEeMIIEPATYPhI.

2. ITepenava naBieHUS KUJIKOCTHIO U Ta30M.

3. Coo0mmatomuecs CoCy/bl.

4. ['mppaBnuyeckui rmpecc.

5. [IposiBieHHEe NeMCTBUS aTMOC(EPHOTO TaBICHUS.

6. 3aBUCUMOCTD BBITAJIKUBAIOIICH CHUIIBI OT 00bEMA MOTPYKEHHON YaCTU
TeJa M IJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM JKUAKOCTH.

8. VYcnoBue maBaHusl Te: MJaBaHUE WUJIW MOTPYKEHUE TEJl B 3aBUCUMOCTH

OT COOTHONIEHUS IIOTHOCTEN TeJa U KUJIKOCTH.
Jlabopamopnwie pabomul u onvimol

I. HccnenoBanre 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa NOrpyKEHHON
B ’KUJKOCTh YaCTH Tea.

2. OnpeneneHue BBITAIKUABAIOIICH CHUJIbI, JCHCTBYIOIIEH Ha TeJo,
IOIPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOLICH CHJIbI, JIEUCTBYIOIICH Ha
TEJO B )KUJKOCTH, OT MACChI TeJA.

4. OnbIThl, JI€MOHCTPUPYIOLUIME 3aBHUCHUMOCTb BBITAIKMUBAIOIICH CHUJIbI,

JEUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEéMa MOrPY>KEHHOM B KHUJIKOCTh YACTH Tejia
1 OT INIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanune apeomerpa  WIM  KOHCTPYMPOBAHHE  JIOJKHU
U onpeaeieHue €€ rpy30noabEMHOCTH.

Pa3znen S. PaGoTra u MOIIHOCTH. DHeprus

Mexanuueckasi padota. MOIIHOCTb.

[IpocThle MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb. [lpasuno
pasHosecus pviuaea. llpumenenue npasuna pagnogecus pwvluaza K O10Ky. «3010moe
npasunoy mexanuxu. KIIJI mpocteix MexaHu3MoB. I[IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.



Mexanuueckass 3Heprus. Kunemuueckas u nomenyuanbHas  IHEPeUs.
lIpespawenue o0ono2o 6uda mexanuueckou 3Hepeuu 8 Opy2ol. 3aKOH COXPaHEHUS
SHEPTUU B MEXAHUKE.

Jlemoncmpayuu

1. [Tpumepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomet u onvinmor*

1. Omnpenenenre pabOTHl CHUIIBI TPEHUS TPU PABHOMEPHOM JIBIXKEHUH Teja
10 TOPU3OHTAIIBHOM MTOBEPXHOCTH.

2. HccnenoBanue ycaoBHil paBHOBECHUS phIUaAra.

3. N3mepenne KIIA HAaKJIOHHOU IIJIOCKOCTH (31exkmponnan
demoncmpauusi).

4. N3ydeHune 3aKkOHA COXPAHEHUs MEXAHWYECKOM JHEPTUU (2/1eKMPOHHAA
demoncmpauus).

8 KVIACC

Pa3nes 6. TensioBble siBJIeHUsI

OcHo6Hble  NONOJICEHUsT  MONEKVIAPHO-KUHEMUYUEeCKOU Mmeopuu  CMmpoeHUs.
sewecmsa. Macca u paszmepvl amomos u monekyir. Onvimol, noomeepaicoaroujue
OCHOBHbLE NONONCEHUSL MONEKYIAPHO-KUHEMUYECKOL Meopul.

Mopenu TBEPAOrO, KUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucmannuueckue u amopgnvie mena. ObwvscHenue ceolicme 2azos, dcuokocmeu u
MEEPObIX Mmejl HA OCHOBE NOJONCEHUL MONEKYIAPHO-KUHEMUYECKOl Mmeopuu.
CwmauuBaHue u kanuuisapHbie saeienus. Tennogoe pacuiuperue u cocamue.

Temneparypa. Cesaze memnepamypvl cO CKOPOCHbIO MENI08020 OBUNCEHUS]
yacmuy.

Buytpennsis  sHeprusa. Cnocobvl  usmeHeHusi  6HYMpPEHHeU  SHepUlL:
menjionepeoaya u cogepuieHue pabomol. Buovl menionepedauu. menionposooHocmv,
KOHBeKYUsl, U3yYeHUe.

KonuyectBo Temnotel. Yoenvnas mennoémxocmo eewecmea. Tennooomen u
menjiogoe pasHosgecue. Ypaeuerue meniogoz2o baniaunca.

IInasnenue u omeepoesanue KpUCmaiiuieckux eeuwjecms. Yoenvnas menioma
naaenenus. Ilapooopazosanue u konoencayus. Ucnapenue (MC). Kunienne. Yoenvnas
menjoma  NaApoooOpaz08anus.  3aBUCUMOCHb  MeMNepamypvl — KUneHus  om
ammocgeprozo oasnernus. Baasxcnocmob 6030yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopanus.

Ipunyunovr pabomor mennosvix osucameneu. KIIJ[ mennosoco oOsucamensi.
Tennosvie dsueamenu u 3awuma oxpydicaroweti cpeost (MC).

3akon coxpanenus u npespawenus 3Hepeuu 8 mennosgolx npoyeccax (MC).

Jemoncmpayuu

1. Habmonenue OpoyHOBCKOTO ABUYKECHUS.

2 Ha6nronenue nuddysun.

3. Habmronenue sBieHU CMaYMBaHUS U KAaTUJUISIPHBIX SIBJICHUM.
4 HaGnronenue TemioBoro pacumpeHus Tell.



5. W3meHneHue faBieHus ra3a npu U3MEHEHHH 00bEMa U HarpeBaHUM WU
OXJIAXKICHUH.

6. [IpaBuna u3MepeHus: TEMIEPATYPBHI.

7. Bune! renonepenaumn.

8. OxJtakieHue Npyu COBEPILIEHUH PaOOTHI.

0. Harpeanue npu coBepiiieHUH pabOThl BHEIIHUMU CHJIAMHU.

10.  CpaBHeHHE TEMIOEMKOCTEN Pa3TMYHBIX BEIIECTB.

11. HaOmronenue KAIeHus.

12. HaOmoneHne MoCTOSHCTBA TEMIIEPATYPhI MPH TUIABJICHUH.
13.  Mopaenu TENJIOBEIX ABUTATEIEH.

Jlabopamopnwie pabomul u onvimol

1. OnbITE 110 OOHAPYKEHUIO JEHCTBHUS CHUJI MOJIEKYJISIPHOTO TPUTSIKEHUS
(2/1eKMpOHHAA OeMOHCMPAUU).

2. OnbITHI 110 BhIPAIIMBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM MJIU caxapa.

3. OnbITEI TI0 HAOJIIOJICHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4, Ornpenenenye qaBieHUs BO3yXa B OaJJIOHE MIMPHUIIA.

3. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3yXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIQXKICHUS.

6. IIposepka ecunomesvl auHEUHOU 3a8UCUMOCTU OJIUHBL CMOJIOUKA
HCUOKOCMU 8 MEPMOMEMPUUECKOU mpyoKe 0m memMnepamypol.

7. HaGnrogenue u3MeHEHHs] BHYTPEHHEW SHEPrUM Tela B pe3ysbTare
Teryionepeaay U padboThl BHEUTHUX CHUJI.

8. UccnenoBanue sBiaeHUs TEMIOOOMEHA MPU CMENIMBAHUM XOJIOJHOM M
ropsiueu BOJBI.

9. Onpeoenenue Koauwecmea meniomol, HOJAYYEHHO20 BOOOU Npu

menyioooMeHe ¢ HazpemviM MemaiiudecKumM YUiuHOPOM.
10.  HccnenoBanue npouecca UCIapeHUSL.
11.  OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yXa.
12.  Onpeodenenue yoenvbHot menjiomsl NiaG1eHUs 1b0d.

Paznen 7. Diekrpuyecknue 1 MArHUTHBIE SIBJICHUSA

Onexmpuzayusi men. JIBa popa 3JIEKTpUUYECKUX 3apsaoB. B3aumoneiicTBue
3apsHKEHHBIX TEJ.

Onextpuyeckoe mone. [lpunyun cynepnosuyuu 31eKmpuyeckux noaet (Ha
Ka4ecmeeHHOM YpPOGHe).

Hocumenu snekmpuueckux 3aps0os. DnemenmapHulll 31eKmMpudeckull 3apsio.
Cmpoenue amoma. [IpOBOTHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsiaa.

DnexkTpuyeckud TOK. Ycrosus cywecmeosanusi 21eKmMpudecko2o moxa.
HUctounuku mocTOSSHHOTO TOKa. JIEMCTBUS 2JIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIeKmpUyuecKuli MoK 68 #CUOKOCHAX U 2A3ax.

PaGora u MOIIHOCTH JJIGKTPUUYECKOTO TOKA. 3akon Jicoyns—/lenya.
Onexmpuueckue yenu u nompeoumenu INEKMPUYECKOU IHEpeUu 6 Oblmy.
DnekTpuueckas nenb. Cuna Toka. IIeKTpruieckoe HanpsbkeHrne. ConpoTUBIECHUE



MPOBOAHUKA. YOenvHoe conpomusnenue seujecmsea. 3akoH OMa JUisl y4acTKa LEMH.
[TocnenoBarenbHOE W MapajuieIbHOE COCAUMHEHHE MPOBOJHUKOB. Kopomkoe
3aMbIKAHUe.

[TocTossHHBIE MarHuThl. B3anmoieCTBHUE TTOCTOSIHHBIX MarHuToB. Maznumuoe
none. Macnumnoe none 3emau u e2o 3Haverue 0Js dHcuznu Ha 3emne. Onvim Ipcmeoa.
Maenummnoe none anekmpuiecko2o moka. llpumenenue 21eKmpomMacHumos88 mexHuxe.
Jleticmeue MmacHumHo20 NOJNSA HA NPOBOOHUK C  MOKOM. Diekmpoosueamelv
nocmosinHo2o  moka. Hcnonvzosanue  snekmpoosueameneii. 8 — MeEXHUUECKUX
yempoucmeax u Ha mpaHcnopme.

Onvimvr @apaodes. Aesnenue snexkmpomacuumuoui unoykyuu. Ilpasuno Jlenya.

Anexmpozenepamop. Cnocobwi nOJYYeHUs] 9JIeKMPUYECKOU SHEep2UU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPT UM

Jlemoncmpavyuu

1. DIIEKTpU3ALUS TEN.

2. JIBa poza 3JIEKTPUYECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3aPSIKEHHBIX TE.

3. Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.

4. DIIEKTPOCTATHYECKAs MHIYKIIHS.

5. 3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPS/IOB.

6. [TIpoBOOHUKY U TUATIEKTPUKHU.

7. MopaenupoBaHue CUIIOBBIX TUHUMN JIEKTPUUECKOTO MOJIS.

8. HcTouHMKM OCTOSIHHOTO TOKA.

0. JIeHCTBUSA DIIEKTPUYECKOTO TOKA.

10.  DneKkTpuyecKui TOK B )KUIKOCTH.

11.  T'a3oBbIi pa3ps.

12. H3mepeHue cuibl TOKa aMIIEPMETPOM.

13.  H3mepeHune 31EKTpUUYECKOT0 HAPSIKEHNS BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONPOTUBIICHUM.

15. B3aumojeiicTBUE TOCTOSTHHBIX MAarHUTOB.

16. MopgenupoBaHue HEBO3MOKHOCTH pa3AEIEHUS MTOIOCOB MATHUTA.

17.  MoaenupoBaHKE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18.  OmbIT Dpcrena.

19. MarsurtHoe noJie Toka. DJIeKTPOMarHur.

20.  JleiicTBME MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.

21.  DneKkTpoJBUTaTeNb MOCTOSHHOTO TOKA.

22.  HUccrnenoBaHue sIBICHUS SJIEKTPOMATrHUTHOW UHIYKIIUU.

23.  Omnbrtel Dapajes.

24. 3aBHCHMOCTb HANpPaBJIEHUS HWHIYKIHMOHHOTO TOKAa OT YCJIOBHUHU €ro
BO3HUKHOBEHHUS.

25.  DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol

1. OneITel MO HAONIONACHHUIO DJCKTPU3ANMHM TEJI WHIYKIUEH | TpHU
CONPUKOCHOBEHHUH.

2. HccnenoBanue HNEUCTBUS DIIEKTPUYECKOTO TOJSA HA IPOBOJAHUKUA U
TADJICKTPUKH.

3. COopka u nmpoBepka pabOThl AIEKTPUUECKON MU MOCTOSHHOTO TOKa.



4. N3mepeHne n peryampoBaHnue CHIIBI TOKA.

S. N3mepenre u peryinpoBaHue HaPsHKEHMS.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUSI HAa PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh AIEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAIU TOMNEPEYHOro CEYEHUs U
MaTepuana.

8. [IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH MPU TOCIEN0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuia JJig CWIbl TOKa MPU MapalIeIbHOM COEIMHEHHH
PE3UCTOPOB.

10.  Ompenenenne pabOTHI IEKTPUUECKOTO TOKA, UAYIIETO YepPE3 PE3UCTOP.

I11.  OmnpeneneHrie MOIIHOCTH 3JJIEKTPUYECKOTO TOKA, BBIACIAEMONM Ha
pe3ucrope.

12.  HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYLIETO Y€pE3 JIAMIIOUYKY, OT
HaIpsKEHUS HA HEW.

13.  Omnpenenenue KIIJ] narpesarens.

14.  HccienoBaHne MarHUTHOTO B3aUMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.

15. H3ydyeHne MarHUTHOrO TOJS TOCTOSHHBIX MAarHUTOB IMpU  HX
00BEMHEHNH U PA3IACIICHHUH.

16. HccnenoBanue ACMCTBUS 3JIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

17.  OmnpITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOICHUCTBUS
KAaTyUIKHA ¢ TOKOM M MarHuTa OT CHJIbI TOKa U HAIlpaBJICHUs TOKA B KaTYIIIKE.

18.  HM3ydeHue AeHCTBHS MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHHe U U3yUEHHUE PAOOTHI JIEKTPOJABUTATEIS.

20. HN3mepenune KII/I anekTpoaBurareabHON yCTaHOBKH.

21.  OmnpITel O HWCCIEAOBAHMIO SIBJICHUS DSJICKTPOMATHUTHON WHAYKIWH:
MCCIIEIOBAHNE U3MEHEHUI 3HAUEHUS U HANIPABJIEHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuueckue siBJeHUs

Mexannueckoe JBHkeHHe. MarepuanbHas Touka. CucremMa oOTcuéra.
OTHOCUTENILHOCTh MEXAHUYECKOTO JIBHKEHMS. PaBHOMEpHOE MpsSMOJIMHEHHOE
nBwxeHue. Hepasnomeproe npamonunetinoe ogudicenue. CpeaHss u MeHOBEHHAsA
CKOpOCMb meia Npu HepasHOMEPHOM OBUNCEHUU.

Yckopenne. PagnoyckopenHoe npsamonurnelnoe osudcerue. CBOOOIHOE
nageuue. Onvimol I anunes.

Jlunetinas u y2nosas ckopocmu. LlenmpocmpemumenvHoe yCKOpeHue.

ITepsoiii 3akoH Herorona. Bropoii 3akon HeroroHa. Tperuit 3akon HeroToHa.
Ilpunyun cynepnozuyuu cu.

Cuna ynpyeocmu. 3akou I'yka. Cuna mpeHnusi. cuina mpeHus CKOJIbICEHUS, CULA
MpeHusi NOKos1, opyaue Uuobl MpeHUsl.



Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOTO
nanenus. [euorcenue nianem eoxkpye Coanya (MC). Ilepsas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHoBecue maTepuanbHON TOUKU. AbOconromuo meépooe meno. Pasnosecue

meép0o2o meia ¢ 3aKpeniéHHol ocbio epaujerus. MoOMeHT cuibl. [{enmp msoicecmu.

Nmnynec Tena. Msmenenue umnynvca. Mmnynvce cunvl. 3aKOH COXpAaHEHUS
umnyinbsca. PeakruBHoe auxkenne (MC).

Mexannueckast paboTta u MOIIHOCTb. PaboTa cil TsKeCTH, ynpyzocmu, mpeHus.
Cesazb  omepeuu u pabomsi. lloTeHIMaNbHAS SHEPrUsl Tena, MOAHATOTO HaJ
MTOBEPXHOCTBIO 3eMIIU. [lomenyuanvuas snepeus cocamou npysxcunvl. Kunetnueckas
sHeprus. Teopema o xunemuueckou 9SHepeuu. 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPIuu.

Jlemoncmpavyuu

I. HabGnrogenne MexaHu4eCcKOro JBUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ
OTCU€Ta.

2. CpaBHEeHUE IyTed M TPACKTOPUU IBHKEHHUS OJHOTO M TOTO K€ Teja
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. N3mepenne CKOpoCTH U YCKOPEHUS TPAMOIMHENHOTO JIBUKCHUSL.

4. Hccnenoanne npu3HaKkoB paBHOYCKOPEHHOTO IBUKEHUS.

3. HaGnronenue aBM>KEHUS Tella 0 OKPY>KHOCTH.

6. HaOmroieHue MexXaHW4YecKUX SBJICHHUH, MPOUCXOIAIIMX B CHCTEME

orcuéra «Tenmexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (HU3UKHU.

7. 3aBUCHUMOCTh YCKOPEHUS Tella OT MacChl Tella U JEHUCTBYIOIIEH HA HEro
CUJIBI.

8. HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUH TEJT.

0. N3MeHeHune Beca Tesia Ipyu YCKOPEHHOM JIBUKEHUH.

10. Ilepenmaua umiynibca Opyv B3aUMOJICUCTBUHU TEI.

11. TIpeoOpa3oBaHus PHEPTUU MPU B3AUMOJICHCTBUH TE.

12. CoxpaHeHue UMITYJIbCa ITPU HEYNPYTOM B3aUMOICHCTBUH.

13.  CoxpaHeHue uMnyJbca Ipu adCOIIOTHO YIPYTOM B3aUMO/ICHCTBUU.

14. HaGmroneHue peakTUBHOTO JIBHXKEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOHOM MAJCHUU.

16. CoxpaHeHHE MEXaHUYECKOM OSHEpPruM TMpH JABWKEHUM Teja MOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomul u onvimol

1. KoncTtpyupoBanue Tpakta sl pa3roHa U JaJIbHEHIIEro paBHOMEPHOTO
JBYOKEHUS IIapUKa WU TEJICKKHU.

2. Omnpenenenre cpeaHel CKOPOCTU CKOJBXKEHUS OpycKa WM JBUKCHUS
IapuKa Mo HAKJIOHHOM MIOCKOCTH.

3. Ornpenenenue yCKOpPEHHUs Tella IPU PABHOYCKOPEHHOM JIBUKEHUHU 10
HAKJIOHHOM TIOCKOCTH.

4. UccnenoBanune 3aBUCUMOCTH MyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM

JBYKEHUU 0€3 HayalbHOW CKOPOCTH.
5. [IpoBepka TrUMOTE3bI: €CIU MPU PaBHOYCKOPEHHOM JABMXKEHUU 0€3



HAa4yaJbHOM CKOPOCTM IIyTM OTHOCATCA  KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE IPOMEKYTKN BPEMEHU OJIMHAKOBBI.

6. HccnegoBanne 3aBUCUMOCTUA CHUJIBI TPEHHUS CKOJIBKEHUS OT CHIIbI
HOPMAJILHOTO JaBJICHHUSI.

7. Onpenenenue KorhHUIIMEHTA TPEHUS CKOJIbKECHUS.

8. Onpenenenue KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHUS PU PABHOMEPHOM JIBHXKEHHUU Teja

10 TOPU30HTAIILHON TTOBEPXHOCTH.

10. Omnpenenenrie pabOTBHl CHJIBI YIOPYrOCTH MpU TOABEME TIpy3a
C UCIOJIb30BaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. HM3ydeHwue 3aKOHA COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanuueckue KoJie0aHUSA ¥ BOJHbBI

KonebarensHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJeOaHUMU: MEepUo,
4acToTa, aMImutyaa. Mamemamuyeckui u npyscunHviti maamuuku. [Ipespawenue
SHepeUU NpuU KoJ1ebameilbHOM O8UNCEHUU.

3aryxatouue koyiebanus. BeinyxeHHbIe kosiebanus. Peonanc.

Mexanudeckue BoOJHBL. CBONCTBa MEXaHUYECKUX BOJH. [IpodonvHble u
nonepeunvie G0Hbl. /[MUHA B0IHbL U CKOPOCMb €€ pacnpocmparnerus. Mexanuueckue
80/1HbL 8 MEEPOOM meie, ceticmuyeckue 8onbl (MC).

3ByK. I pomrocms 38yka u evicoma mona. Ompadicenue 38yka. Ungpazeyk u
VIbIMPA3EYK.

Jlemoncmpavyuu

1. HaOmronenne xkoneOanuii TeJ1 o AEHCTBUEM CHIIBI TSIKECTH U CUJIBI
YIPYTOCTH.

2. HaGnronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. HaOnronenue BoIHYKICHHBIX KOJI€OaHUM U pe30HaHCA.

4. Pacnpoctpanenue npo0ibHbIX U ONEPEYHBIX BOJIH.

5. Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimol

1. Onpenenenre 4YacTOThl M TMepuoja KOJIeOAHW MaTeMaTHYEeCKOTO
MasITHUKA.

2. Omnpenenenre 4acTOThl U TepHoOJia KOJIeOaHW MPYKUHHOTO MasSTHHUKA
(271eKmpoOHHAA OeMOHCmpPayus).

3. HccnenoBanne 3aBUCMMOCTH TIEPHOJA KOJIEOAHUHN TOJIBEIIEHHOTO K
HUTH TPy3a OT AJIUHBI HUTH.

4. HccnenoBanne 3aBUCUMOCTH  Tepuoja KOJICOaHWM  TIPYKUHHOTO
MasiITHUKA OT MACChl Ipy3a (2J1eKMPOHHASA 0eMOHCMPAYUL).

5. [TpoBepka HE3aBUCUMOCTH TIEpHOJIa KoJIeOaHUM Tpy3a, MOIBEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOJia  KoJieOaHUMU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPY>KUHBI.

7. N3mepenne  yckopeHHsi  CBOOOJHOTO  MaACHUS  (271eKmpoHHaA

demoncmpauusi).



Paznen 10. DjieKTpOMarHMTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHbBI

DJIEKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMAarHUTHbIC BOJIHBI. Csoticmsa
anekmpomacHumuolx 60aH. Illkana snexmpomachumuvix 6oaH. Hcnoavzosarnue
INEKMPOMACHUMHBIX 80JIH OJisl COMOBOU CEA3U.

SHCKTPOMaI‘HI/ITHaH IIpupoaa CBCTA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBaA
CBCTa.

Hemoncmpayuu

1. CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BostHOBBIE CBONCTBA CBETA.

Jla6opamopuvie pabomut u onvimur?

1. N3yyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOHIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHUS

JIyueBast Mogenb cBeTa. MicTounuku cBeta. [Ipsavonunetinoe pacnpocmpanetue
ceema. 3ammenusi Connya u Jlynwvi. OtpaxeHue cBeta. [liockoe 3epxano. 3akou
ompasicenusi ceema.

[Ipenomnenue cBera. 3akOH TMpelnomiieHUsi cBeta. [lonnoe e6Hympennee
ompadicenue ceema. Hcnonv3oganue NOAHO20 GHYMPEHHE20 OMPANCEHUS 8
ONMUYECKUX C8emo800aXx.

Jlunza. Xon unydet B nmH3e. Onmuueckas cucmema Gomoannapama,
muxpockona u meneckona (MC). a3 kax onmuyeckas cucmema. bausopykocms u
0aIbHO30PKOCMb.

Pasznooicenue 6enoco ceema 6 cnekmp. Onvimvr Hviomona. Cnoowcenue
CNEeKmMpanbHbIX YEEMO8.

Hemoncmpayuu
[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyyenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnrTruecknid CBETOBO/I.

Xon yuelt B coouparoniei JuH3e.

X0/ 1yder B pacCEeUBAOLLEH JIMH3E.

[Tomryuenue n300pakeHU ¢ MOMOILBIO JTHH3.

[Tpuntun neiictBus GoToarmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
10. Mogpens rnasa.

11. Pasznoxxenue 6eoro cBeTa B CIICKTP.

12.  TlomyueHue O6enoro cBeTa Npu CI0KEHUU CBETa Pa3HbIX IIBETOB.
Jlabopamopnwie pabomul u onvimaol

WO B W=

1. HccnegoBanue 3aBUCMMOCTH yTila OTPAXEHUSI CBETOBOTO Jiy4ya OT YIJia
nazeHusl.

2. N3ydeHnne xapakTepuCTHK U300paKeHUs MPEAMETa B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIIEHUSI CBETOBOI'O JIyya OT

yrja naJcHus Ha 'paHUIC «BO3AYX—CTCKIIO».



4. [Tomy4yenune n300paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.

5. Onpenenenre  (OKYCHOTO  PAcCTOSIHMSI HW  ONTHYECKOM  CHUIBI
coOuparolet TUH3bI (271eKMPOHHAA 0eMOHCIMPAYU).

6. OnpITel TIO pa3lIOKEHUIO OEJIoro CBETa B CIEKTP (I1eKmpOoHHAA
demoncmpauusi).

7. OnBITH O BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
[[BETOBbIE (PHIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHUSA

Onvimul Pezepgpopoa n mnaHeTapHas MoOJeNb aroMa. Mopenb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmol.

PanuoaktuBHOCTh. Anbgha-, bema- u eamma-usnydenusi. CTpOEHHE aTOMHOTO
anpa. Hyknonnas mooenb amomnoeo siopa. izomonwi. Paouoakxmueénvle npespaujeHus.
Ilepuoo nonypacnaoa amommwvix sioep.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsJOBOTO M MAaCCOBOTO YHCEIL.
Peaxyuu cunmesa u oenenus soep. Ucmounuxu snepeuu Connya u 36é30 (MC).

SnepHas oHepreTuka. Jleiicmeus paouoaKmMueHblX U3MYUEHUL HA IHCUBble
opeanuszmsl (MC).

Hemoncmpayuu
CrexTpbl U3Ty4YEHUS U TMOTJIOMICHHUS.

CnexTpbl pa3IM4HbIX Ta30B.

CnekTp Bojopoa.

Hab6nronenue TpekoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOMKNX U3TyUEHU.

Peructpanus n3nydeHus: IpUPOJIHBIX MUHEPAJIOB U TPOTYKTOB.
JTa60pam0prte pabomul u onvimol

N

1. Habnioodenue cniownsix u aunetivamvlx cCnekmpos u3iyueHusl.

2. UccnenoBanne TpeKOB: U3MEPEHHUE PHEPTUU YACTHUIIBI 110 TOPMO3HOMY
nytu (1o ¢potorpadusam) (21eKmpoHHaAA OeMOHCMPaUus).

3. N3mepenne paaroakTUBHOTO (GOHA (31eKMPOHHAA 0eEMOHCIMPAU).

IToBTOpPHUTEIHLHO-00001AOIIMIA MOTY b

[ToBTOpHUTENHEHO-0000IIAIOIIMI MOTYJIb TTPEHA3HAYEH JIJIsI CUCTEMATU3allud U
000011IeHNs TPEIMETHOTO COJIEPKAHUS U OTIBITA IEITEIILHOCTH, MTPUOOPETEHHOTOIIPU
M3YYEHHUU BCETO Kypca (PU3UKH.

[Ipyu u3ydyeHUU JAHHOTO MOAYJSl PEANM3YIOTCA M CUCTEMAaTU3UPYIOTCS BUJIbI
NEATCIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIICUMBACTCS JIOCTIDKCHHE MPEIMETHBIX MU
MeTaIpeAMETHBIX TUIAHUPYEMBIX PE3yIbTaTOB 00yUeHUs, POPMUPYETCS €CTECTBEHHO-
Hay4YHasi TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJIOB UCCIICIOBAHMUS ABJICHUMN PUPOIbI
U TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBSCHATH (DU3UYECKUE SIBIICHUS, TPUMCHSIS
MOJIydEeHHbIC 3HAHUS, pellaTh 3aJadyd, B TOM 4YHCJI€ KauyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIC.



[IpuHIMNIIMATBHO NESTETbHOCTHBIN XapakTep TAHHOTO pa3jielia peaanu3yeTcs 3a
CYET TOT0, UTO YYAILIUECS BBIMOJHSIOT 331aHUSA, B KOTOPBIX UM IIPEJIaracTcs:

" Ha OCHOBE TIIOJYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBSICHATH
du3nueckue sIBJICHUS B OKPY KaloIlel MpUpOJIe U MOBCEIHEBHON KU3HH;

" HCIIOJB30BaTh MOl PYKOBOACTBOM IEAArora Hay4Hble METO/IbI UCCIIEIOBAHUS
du3nueckux SBIECHUM, B TOM YHCJIE i1 MPOBEPKH THUIOTE3 U MOJyYEHUs
TEOPETUYECKHUX BBIBOJIOB;

" OOBSACHATH C OMOPON HA MUIAKTUYECKHN MaTepuas mociie OOCYXICHUs ¢
neJaroroM Hay4Hble OCHOBBI Hau0oJiee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIpUMeEp, MPAKTUYECKOTO MCIOJIb30BAHUS PA3TUYHBIX HUCTOYHHKOB
SHEPruM Ha OCHOBE 3aKOHA NPEBpALICHUS U COXPAHEHUS BCEX W3BECTHBIX BUJIOB
SHEPTHUH.

Kaxnas n3 Tem 1aHHOTO pa3jiesia BKI0YAET IKCIIEPUMEHTAIIBHOE UCCIENOBAHUE
00001Ial0IIer0 XapakTepa Ha YCMOTpPEHHE Ienarora U mpu ero nomoinu. Pazmen
3aBepIIAETCA MPOBEICHUEM JIUArHOCTUYECKOM U  OIEHOYHOM pabOThl 3a KypcC
OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O INIPEJIMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDI:

B pesynbraTe n3yuenns U3MKU Ha yPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHus y
oOyuatomerocsi ¢ 3IIP OyayTt chopmupoBaHbl cleAyOIUE TMUHOCTHBIE PE3YIbTAThI
B YaCTHU:

1) maTpuoTHYECKOrO0 BOCIIUTAHUS:

IIPOSIBJICHUE MHTEpPECca K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON
(bu3nuecKoil HayKH;

LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX (PU3UKOB;

2) rpa)XAaHCKOTr0 U JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO-3HAUMMBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTUKEHUMN
bu3uKy;

OCO3HAaHHE BAKHOCTH MOPAIBHO - JTHUYECKHUX IMPHUHIUIIOB B JESITEIBHOCTH
Y4E€HOTO;

3) ACTETUYECKOTO BOCIIMTAHMS

BOCIPUSITHE ACTETUYECKUX KAdyeCTB (PU3NYECKOW HayKH: €€ TapMOHHUYHOIO
MOCTPOEHMUS], CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAy4YHOT'O MO3HAHHUS:

OCO3HaHME EHHOCTH (PU3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENILIEW COCTABIISIOIIEH KYJIbTYPHI;

pa3BUTHE HAYYHOW JHOOO3HATENBHOCTH, HWHTEpeca K HCCIIeI0BaTENbCKON
NEeATEIIbHOCTH;



5) dbopmupoBaHusS KyJIbTYpbl 30POBbSI U IMOIMOHAIBLHOTO OJIATOMOIYYHS:

OCO3HaHUE LEHHOCTH 0e30macHoro o0pasa KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MpaBUiI O€3011aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ JIEKTPUUECKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIIIHUX YCIOBUSAX;

c(hOpMHUPOBAHHOCTh HaBbIKA pe(ICKCUU, PU3HAHUE CBOETO MpaBa Ha OUIMOKY
U TaKOTO e MpaBa y JPYyroro 4eioBeKa;

6) TpyZ10BOTO BOCIIMTAHUSI:

7) aKTUBHOE y4YacTHE B PEIICHUH NPAKTUYECKUX 3a/jady (B paMKaxX CEeMbH,
oOpa3oBaTeNbHON  OpraHW3allid,  HACEJIEHHOro  MYyHKTa, POJHOrO  Kpas)
TEXHOJIOTUYECKOW M COIMATIbHOW HANpPaBJICHHOCTU, TPEOYIOIIMX B TOM YHCIE H
bu3NUecKuX 3HaAHU;

MHTEPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuid, CBI3aHHBIX C (PU3NKOM;

8) PKOJIOTUUECKOTI'0 BOCIIUTAHUS

OpUEHTAllUd Ha TPUMEHEHHE (PU3NYECKUX 3HAHWM /i1 pEelIeHus 3a1ad B
00JIaCTH OKpYXarlollel Cpenbl, INIAHUPOBAHUS MOCTYNKOB M OLIEHKH X BO3MO>KHBIX
MOCJEACTBUI JJIS1 OKPY>KAIOILIEH CPEJIbI;

OCO3HAaHME TJI00ATBHOTO XapakTepa JKOJOTHYECKUX MNpoOiIeM U TyTed ux
peuieHus;

9) amanranuu K U3MEHSIONIUMCS YCIOBUSAM COLMAIBHOW U NMPUPOIHOU CPEIBI:

MOTPEOHOCTh BO B3aMMOJICHCTBUU MPU BBINOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JAPYTHUX;

NOBBIIIEHUE YPOBHS CBOEM  KOMIIETEHTHOCTH  4Y€pe3  MPAKTHYECKYIO
NEATEIIbHOCTb;

NOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucje (GOPMYIHPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SABJICHUSIX;

O0CO3HaHHE ACHUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIICTEHTHOCTEH B 00JIACTH
busuKy;

TUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHUI;

CTPEMJICHHE aHAJM3UPOBATH U BBISABJISATH B3AMMOCBSI3H MPUPOIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BAaHNEM (DU3UUECKUX 3HAHUM;

OIIEHKA CBOMX JEHWCTBUM C YYETOM BIIMSAHUS HaA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJI00QTBHBIX MOCIEACTBUM.

METANPEJMETHBIE PE3YJIBTATDBI

Osnadenue yHugepcanbHbIMuU y4eOHbIMU NO3HAGAM ESTbHBIMU OCUCHBUAMU

1) 6a30BEIE JIOTHYECKHUE JIEHCTBUS:

BBISBIISATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKH OOBCKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(pUKAIIMN, OCHOBAHUS IS
0000111eHHS U CPaBHEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpHUBACMBIX (aKTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSIINUXCS K PU3MUECKUM SBJICHUSIM;

BBISIBIISATh TPUYMHHO -CJICICTBCHHBIC CBS3W TIPH HM3yYCHUH (DHU3NICCKUX
SBJICHMA W TPOIIECCOB, MPOBOJUTH BBIBOJIBI C HMCIOJB30BAaHUEM JIETYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOYCHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (DU3UIECKUX
BEJIMYWH, IPU HEOOXOAMMOCTH IO/ PYKOBOJCTBOM yUUTEJIS;



BBIOMpaTh CIOCO0 pemieHus ydeOHoW ¢u3nyeckoil 3amadn  (CpaBHEHHE
HECKOJIbKMX BApUAaHTOB pELICHUs, BBIOOp HAMOOJee NOAXOAAIIEr0 C YYETOM
CaMOCTOSITENIbHO BBIIETICHHBIX KPUTEPHUEB) MO/ PYKOBOJACTBOM YUUTES.

2) 0a30BBIE HCCIIEIOBATEILCKUE ICHCTBHUS:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENI0BATEIbCKUI HWHCTPYMEHT I[TO3HAHUS,

MPOBOJUTH MO TUJIAHY OMNBIT, HECIOXHBIM (U3HUUYECKUN SKCIIEPUMEHT,
HeOOJNbIIOEe  HccleoBaHUe (U3MUECKOro SIBICHMS, TMPU HEOOXOAUMOCTH TMOJ]
PYKOBOJICTBOM YUHTEJIS;

dbopmynrpoBaTh OOOOIIEHWS H BBIBOABI IO PE3yibTaTaM MPOBEAEHHOTO
HaAOJII0/ICHUS, OTIBITA, CCIIEIOBAHMS C OMOPOIl HA JIaH/aITOPUTM.

3) pabota c uH(pOpPMAITHEIA:

MIPUMEHSTD PA3INYHBIC METOIbI, HHCTPYMEHTHI 1 3aIIPOCHI TIPH TIOMCKE U OTOOpE
MH(OpMaAMU WU JaHHBIX ¢ YYETOM MPEIIOKEHHON yueOHOU (pU3nUecKor 3aaaud,
[IPU HEOOXOIUMOCTHU O] PYKOBOACTBOM YUUTEIIS;

aHaJM3UPOBaTh, CUCTEMATU3UPOBATh HH(OPMAIIUIO PA3IMYHBIX BUIOB U (HopM
MPEICTABJICHHUS;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTUMaIbHYIO  (HOpMy  TpeACTaBICHUS
vHpoOpMaIlMu ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIO0XHBIMH CXEMaMH,
JTuarpaMMamu, MHOM TpaduKoil U UX KOMOUHAIIMSIMU, TIO]T PYKOBOJICTBOM YUUTEJIS.

Osnaodenue YHU6epcanbHvlMu yueoHvIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

1) oOmeHwme:

B X0JIe 00CYXJIeHHsI y4eOHOro Marepuaia, pe3yiabTaToB JJa0OpaTOPHBIX padoT
U TIPOEKTOB 3a7[aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TE€Mbl U BBICKA3bIBATh
U7ey, HalleJICHHBIE Ha pEIICHWE 3aJadyl U TOJJIEp)KaHHe OJarokenareIbHOCTH
OOIIICHHS;

COTIOCTAaBIIATh CBOU CYXKJICHHS C CYXICHUSMHU JPYTMX YYaCTHHUKOB JHANIOra,
OoOHapy>KUBaTh Pa3INUUE U CXOJCTBO MO3UITUI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJUYHO MPECTABIATh PE3YJbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIbITa
(PKCTIepUMEHTa, UCCIIeIOBAHNUS, IPOCKTA).

2) coBMECTHas IeATEIbHOCTh (COTPYTHUUECTBO):

MOHMMATh W UCIOJIb30BaTh MPEHUMYIIECTBA KOMAHIAHOW W WHAWBUIYATHHOMN
paboThI PU PEIICHUH KOHKPETHOM (pr3nyeckoi mpooiembl;

IIPUHUMATh LEJIA COBMECTHOM JIEATENILHOCTH, OPraHU30BbIBATh ICUCTBHUS T10 €€
JOCTHXKEHHUIO: PaclpeiessiTh PO, 00CYX AaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHSTh CBOIO 4acTh PabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJjbTaTa IIo
CBOEMY HAIPAaBICHUIO U KOOPJAUHUPYS CBOM JICHCTBUS C APYTUMHU UYJICHAMHUKOMAH/IBI;

OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOMMIA MPOAYKT IO KPUTEPHSM,
CaMOCTOSTENILHO COPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHUCTBHSI.

Osnadenue yHugepCaIbHbIMU YUEOHBIMU PEYSIAMUBHBIMU OCUCH BUAMU:

1) camoopranuzanusi:



BBISIBIIATH TIPOOJIEMBI B KU3HCHHBIX U YUCOHBIX CHUTYAIUAX, TPEOYIOUUX IS
pereHus GU3NIeCKuX 3HAaHUMH;

OPUEHTUPOBATHCSA B Pa3IMYHBIX  MOAXOJAX  NPHUHATHUS  PEIICHHUI
(MHIUBHIYaTIbHOE, IPUHATHE PELICHUSI B TPYIIIE, IPUHATHE PEIISHUM IPYIIION);

COCTaBJIATh AJITOPUTM pelieHus GU3NIeCKOr 3a/1aur WK TUTaHa UCCIIeOBAHUS
C YYETOM UMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, MOJT PYKOBOJICTBOM
YUUTEISL.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHUTyallUM MW TIpe[yiarath IUIaH €€ W3MEHEHHs, Ipu
HEO0OXOJIUMOCTH TOJ] PYKOBOJACTBOM YUUTEJIS;

OOBSICHATH ~ TPUYUHBI  JTOCTHIKEHUSI (HEIOCTIKEHHUSI)  pe3yJIbTaToOB
NEeATEIbHOCTH, J1aBaTh OILICHKY MIPHUOOPETEHHOMY OIIBITY;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJU U YCIOBUSIM.

3) SMOIMOHAJILHBIN UHTEIJICKT:

CTaBHUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJi€ CIOpa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOrO.

4) npuHATHE Ce0s U APYTHUX:

IIPU3HABaTh CBOE MPABO HAa OMIMOKY IMPU PEIICHUH (PU3MUECKUX 3a/1a4d WK B
YTBEPKJICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATHI

TpeGoBanus K NMpeAMETHBIM Pe3yJbTATAM OCBOCHHUS Y4eOHOI0 mpeaMeTa
«Du3uKa», pacnpeeJeHHble 110 rogaM 00y4eHHs

PesynbpraThl mo rogam (GOpMyJIUPYIOTCS MO MNPUHIMIY J00ABICHHS HOBBIX
PE3yJIBTAaTOB OT r0/1a K roly (pe3yibTaThl OUEPEAHOTO r0J1a 10 YMOTYAHUIO BKIIIOYAIOT
pe3ynbTaThl MPEABIAYIINX JIET).

7 KIIACC
[IpenmerHble  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXatTb
c(OpMHUPOBAHHOCTD Y 00YUAIOIINUXCA YMEHUM:

— OpHUEHTUPOBATHCS B MOHATHUAX W ONEPUPOBATH MMHU Ha 0a30BOM YypOBHE:
(du3nuecKkue M XUMHUYECKUE SIBJICHHS; HAOJIOJECHHE, SKCIEPUMEHT, MOJENb,
rUNO0TE3a; €IUHMIBI (U3MYECKUMX BEJIMYUH; aTOM, MOJIEKYJa, arperaTtHble
COCTOSIHMSI BelecTBa (TBEpHOE, >KHMIKOE, Ta3000pa3HOE); MeXaHHYeCKoe
IBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOpHS,
paBHOJIEHCTBYIOIIAs CU, AeopMmarus (yrnpyras, IiacTudeckas ), HeBECOMOCTb,
COOOIIAIOIITUECS COCYIBI, C OTIOPOM HA TUIAKTUUECKHUI MaTepua

— paznmuuath sABieHUS (AU@PQy3us; TEMIOBOE ABMKEHUE YaCTHUI] BEIIECTBA;
pPaBHOMEPHOE JIBUYKEHUE; HEpPaBHOMEPHOE JBUKEHUE; UHEPIIUS;
B3aUMOJICHCTBUE TEII;, pagHoBecue meEEPObIX Mmel C 3aAKPEeNiIéHHOU OCbio
epaujeHus; Niepenaya NaBJICHUS TBEPABIMU TEJIaMH, XUIAKOCTIMU M Ta3aMu;
aTMoc(epHOE AaBJICHHE; IIJIaBAaHUE TeJl; MPEBPAILLECHUS MEXaHUUYECKOU YHEPTUN)
10 OMMCAHUIO X XapaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,



JEMOHCTPUPYIOMINX JaHHOE (PU3WYecKoe SIBICHHUE, MOCIe MPEABAPUTEIBHOTO
00CYXJIEHHUSI C TIEaroroM;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UUECKUX SBJICHUA B OKPYKAIOIIEM
MUpE, B TOM 4Hciie (U3UYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI ABUKEHUS C
Pa3IUYHBIMM CKOPOCTSAMH B JKMBOM M HEXUBOW MPUPOJE; NEUCTBUE CHUIIbI
TPEHUsSI B MPHUPOJIC€ U TEXHUKE; BIUSHHE aTMOC(EPHOTO NaBIICHUS HAa KHUBOU
OpraHu3M; IUIaBaHWE PbHIO; pblYard B TeJie YEJIOBEKA; IPH 3TOM IEPEBOIUTH
MPaKTUYECKYI0  3a7adyy B y4eOHYIO,  BBIICIATh  CYIICCTBEHHBIE
CBOMCTBA/TIPU3HAKU (PM3UUECKUX SBJICHUM C TIOMOIIIBIO TIEAAarora;

OMKCHIBATh M3YyYEHHBIE CBOMCTBAa Tel U (DU3MYECKUE SIBIICHUSA, HCIOJIb3Ys
du3nueckue BeNMUUYUHBI (Macca, 00bEM, MIOTHOCTh BEUIECTBA, BPEMsi, MYTh,
CKOpOCTb, CPEIHSSI CKOPOCTh, CUJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TEJa, CUila
TpeHUs, J1aBlieHue (TBEPAOrO Teja, KUIKOCTH, ra3a), BHITAIKUBAIOIIAS CUJIA,
MexaHu4deckasi paboTa, MOIIHOCTb, TIEUO CHUJIbI, MOMEHT CHJIbI, KOA(DPUIEeHT
MIOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KUHETHUECKasi U MOTCHIIMAIbHASI YHEPTHUs)
C ONOpol Ha cXeMy; NpH OINHCAHUHM PACKPHIBATh (PU3UYECKUM CMBICIT
UCIIOJIb3yEeMbIX BEJTUYHMH, UX 0003HAUYCHUS M CAMHUIIBI (PU3NYECKUX BEITUYHH,
HAxXo0umov Gopmysl, C8A3bI8aAOWUE OAHHYIO DUIULECKVIO BETUYUHY C OPYeUMU
BENUYUHAMU, CMPOUMb 2PAPUKU  U3VUEHHBIX 3A8UCUMOCTEU  (PUUYECKUX
geluyUH C OTIOPOM Ha AUJAKTUUECKUNA MaTepHal,

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3NYECKUE SBJICHUS U MIPOLIECCHI, UCIIOIb3YSI
IpaBuiia CIOXKEHUs CHII (BIOJIb OJHOU TIpsiMOi), 3axonu I yka, 3axon Ilackans,
3aKon Apxumeoa, npasuno pasnosecus pviuaza (0J10Ka), «3010moe Npasuion
MeXaHuKy, 3aKOH COXPAaHEHHS MEXaHWYEeCKON HHEpruu; MpU OSTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3ANUCHIBAMb €20 MAameMamuyecKoe
8bIPAdICEHUE NOO PYKOBOOCMBOM Neda2o2d ¢ 00CyicoeHuem niana pabomol;
OOBSICHATh (DU3NUYECKHUE SIBJICHUSI, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyalli MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: Mpu MOMOIIIN
nejiarora BBISIBJISTh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3
1—2 5oruyeckux 1aroB ¢ OMopoi Ha 1—2 U3yYeHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelmaTh TUIIOBBIE PAcyYETHBIE 3aJayd B |IEWCTBHE C ONMOpPOM HAa AJITOPUTM,
peABapUTEIbLHO pa300paHHbIA COBMECTHO C I€1aroroM, UCIOIb3ys 3aKOHBI U
dbopmyIibl, CBA3bIBaONINE (DU3NUECKUE BEIMUMHBI: Ha OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3aMUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (DU3NUECKUE BEJIUUMHBI B
dbopMynIBl W TPOBOAWUTH Pacy€Thl, HAXOIWUTh CIPABOYHBIC JIaHHEIC,
HEOOXOUMBIC JIJIs PEIICHUs 3a/1a4, OLICHUBATh PEAUTUCTUYHOCTh MOJYYEHHOU
(bu3UYECKON BEJIMUUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEUTUTH MPU MOMOIIHN (PU3UIECKUX
METOJ/IOB TOCJIE€ MPEABAPUTEIHHOTO OOCYXKIEHUSI C TIEAaroroM; Mpu IMOMOIIH
rejarora B OMMCAHUK UCCIICIOBAHUS BBIICIATH MPOBEPSIEMOE MPENOI0KCHHE
(rumote3y), ¢ OHNOpoM Ha AUAAKTHUYECKUNA MaTepuald pa3inyarb U
MHTEPIPETUPOBATh TOJYYCHHBIA PE3yibTaT, HAXOAUTH MOCTE OOCYXKICHUS C
nearoroM OmMOKHM B XOZE OIbITa, JIeJaTh BBIBOJIBI 110 €r0 PE3YJIbTaTaM;



— YMeThb HaxOJWTh C MCIOJB30BAHHEM LHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB
OTBITHI 110 HAOMIOJAEHUIO (U3UUECKUX SIBICHUN WM (U3HMUECKUX CBOMCTB TEJI:
bopMyIHpoBaTh MPOBEPSIEMbIE MPEANOJIIOKEHUSI, COOUpPATh YCTAaHOBKY U3
IPEJI0KEHHOTO 000PYIOBAHUS C ONTOPON HA CXEMY, 3alIUChIBATh XOJ OIbITa U
(GbopMyIHpOBaTH BHIBOJIBI MO PYKOBOACTBOM I1€/1arora;

— BBINOJIHATH NPsIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MACChl Tela, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIB30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX TPUOOPOB
C OTIOPOIl HA aNTOPUTM; 3alKUCHIBATh MTOKA3aHUS MTPUOOPOB C YUETOM 3aJaHHOU
a0COJIIOTHOM TOTPEIIHOCTH U3MEPEHHUI;

— TPOBOJHUTH COBMECTHO C II€JaroroM MCCIEAOBAHUE 3aBUCUMOCTH OJHOMU
(Gu3nUecKoil BEIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IMPSMBIX H3MEPEHHI
(3aBUCHUMOCTU TIyTH PAaBHOMEPHO ABUXKYIIETOCS Tejla OT BPEMEHH JIBHIKCHHUS
TENa; CUlbl MpeHus CKOJbXHCEeHUs om 6eca mend, Kavecmea o00pabomku
nogepxHocmei meinl U HE3AGUCUMOCMU CUIbl MPEHUs om  Niowaou
CONPUKOCHOBEHUSI mel; CUIbl YNpyeocmu Om  YOJIUHEHUS  NPYHCUHDL,
8LIMATKUBAIOWE CUTbL OM  00BEMA NOSPYHCEHHOU Hacmu meaad U om
NILOMHOCMU HCUOKOCIU, €€ He3a8UCUMOCTU OM NJIOMHOCMU med, OMm 21YOUHb,
HQ KOMOPYIO NO2PYIHCEHO MeN0, YCA08Ul NAABAHU Me, YCI08UU PAGHOBECUs
pbluaza u 6710Kk08),; O] pyKOBOJICTBOM TI€/Iarora y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHUsl, COOMpPAaTh YCTAaHOBKY M BBITIOJIHITH HU3MEPEHUS,
cienysi TpPEeUIOKEHHOMY TIUIaHy, (UKCUPOBATh PE3yJIbTAThl MMOIYYECHHOM
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIC TMPEUIOKEHHBIX TaOIUI] U
rpaduKoB, AeIaTh BHIBOJBI IO pE3yJIbTaTaM UCCIEAOBAHMUS;

— TPOBOJUTH KOCBEHHBIE U3MEPEHUS (DU3NUYECKUX BEIMYHUH (TUIOTHOCTHBEIIECTBA
KUJKOCTH U TBEPJOrO Teja; CUJia TPEHUsI CKOJIbKEHHUS; JIaBJICHUE BO3/yXa;
BBITAJKUBAIONIAS CUJIA, JNEHUCTBYIOIIAs Ha TOTPYXKEHHOE B KUAKOCTh TEJO;
KO DUIIMEHT TOJIE3HOTO  JACHCTBUS  MPOCTHIX  MEXAaHU3MOB),  CIEIys
PEAJIOKEHHON MHCTPYKIIUH; TTPU BBITIOJIHEHUU U3MEPEHUN 0] PyKOBOJICTBOM
nejarora coouparb dKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYHMCIIATH 3HAUYCHHE
HMCKOMOM BEJIUYHMHBI;

— co0nrofaTh MpaBWiIa TEXHUKH O€30MAaCHOCTH NpH pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO OOCYKIEHUS C TIEAaroroM;

— COINOCTAaBJATh TPUHIMIMBI JACHCTBUS TPHOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbI, OapOMETp, phIvar,
MOJBWKHBIM W HEMOABWKHBIM OJIOK, HAKJIOHHAS TUIOCKOCTH C OMOpOM Ha
TUIAKTHYECKUN MaTepual;

— XapaKTepU30BaTh MPUHILMIBI ICUCTBUS U3YUYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB MOCJIC TPEABAPUTEILHOTO 0OCYKICHHUS C TIeJJaroroM C OIOPOM Ha UX
onucaHuss (B TOM 4YHCJE: TMOJAIIUIHUKHA, YCTPOMCTBO BOJOINPOBO/A,
TUAPABIMYECKUM Tpecc, MaHOMETpP, BBICOTOMEp, TMOPIIHEBOM  HAacoc,
apeoMeTp), UCIOIb3ysSd 3HAHUS O CBOWCTBAaX (PU3MUECKUX SIBJICHUNA U
HE0O0X0ouMbIe (PU3NUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

— TPUBOJIUTH TMPHUMEPHI / HAXOAUTH HHPOPMAIUIO O MPUMEPAX MPAKTUIECKOTO
WCIIONIh30BaHUs (DM3UYECKUX 3HAHWA B MOBCEIHEBHOM KU3HU IS



oOecrnieueHrs 0€30MacCHOCTU MPHU OOpaIleHUH C MPUOOpaMU U TEXHUUYECKHUMHU
YCTPOMCTBAMH, COXPaHEHUS 3J0POBbSI U COOJIOJICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHUSI B OKPY KaloIleH cpefie;

— OCYIIECTBIIATH C TIOMOIIBIO TIeJjarora 0TOOP UCTOYHUKOB UH(POPMAIIUU B CETU
NHTEepHET B COOTBETCTBHHU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOITUXCSl 3HAHUN M MYTEM CpaBHEHUS Pa3JIMYHBIX MCTOUYHUKOB BBIJCIATH
nH(OpMaIMI0, KOTOpas SBISICTCS TMPOTHBOPCYUBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

— WCTOJB30BaTh NPH BBHINOJHEHUH YYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO
TuTEPaTypy (U3UYECKOTO CONEp)KaHUs, CIPABOYHBIE MaTEepUAbl, PECYPCHI
cetu  HHTepHeT; BiajgeTh npuéMamMud  KOHCHEKTHPOBAHHS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJTHONW 3HAKOBOM CHCTEMBI B IPYTYIO;

— CO3/1aBaTh MO PyKOBOJCTBOM Iefarora ¢ 00Cy»JeHHUEM IJIaHa pabOThl KpaTKUE
MUCHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE 2—3 MCTOYHUKOBUH(OpMALINHT
bu3UYECKOro cofiep kaHusl, B TOM YUCIIE MyOJIUYHO JIeNIaTh KPaTKUE COOOIIECHUS
0 pe3yJIbTaTaX MPOEKTOB WJIM y4eOHBIX HCCICIOBAHMM; MPU ITOM IPaMOTHO
UCII0JIb30BaTh U3yUYCHHBIN TOHATUMHBIN anmapaT Kypca (OU3UKH, COITPOBOXKIATh
BBICTYIUICHUE TIPE3CHTAIINCH;

— TIpU BBITIOJIHCHUH YYEOHBIX IMPOCKTOB M HMCCICIOBAHWUN IO PYKOBOJCTBOM
rejarora  pacmnpeneisiTh O0O0S3aHHOCTH B TPYINE B COOTBETCTBUH C
IIOCTABJICHHBIMH 3aJadyaMH, CJICIUTh 3a BBIIOJHCHHEM INIaHA JICHCTBHH,
aZICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIaA B JICITCIBHOCTH TPYIIIIHI,
BBICTpaWBaTh ~KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YYUTHIBAS MHCHHE
OKPY’KaIOIIUX.

8 KUIIACC
[IpenmeTHble  pe3ynbTaThl Ha 0a30BOM  YpOBHE JIOJKHBI  OTpaXkaTh
c(hOpPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUN:

— OPHUEHTUPOBATHCS B MOHITHUIX M OMIEPUPOBATH MU Ha OA30BOM ypOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBMKEHUE aTOMOB U MOJIEKYJ, arperaTHble
COCTOSIHUSI BEIIECTBA, KPUCTAIMYECKNE U aMOp(HBIC Tesa, HACHIIICHHBIA U
HEHACBIIIECHHBIN I1ap, BJAXXHOCTh BO3/lyXa; TEMIIEpaTypa, BHYTPECHHS SHEPIHUs,
TEIUIOBOM JIBUTATEIb;, SJIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsifl, JIECKTPUUECKOE
1oJjie, TMPOBOJAHUKU U JUIIEKTPUKH, TOCTOSHHBIM JJIEKTPUYECKUU TOK,
MAarHuTHOE I0JIE;

— pasnuyaTh SBJICHUS TIOCTE TPEABAPUTEIBLHOIO OOCYXKACHHUS C I€1arorom
(TemyioBoe pacHIMpeHHe/cKaThe, TeIUIoNeperaya, TEeIMJIOBOEe pPaBHOBECHE,
CMAUYMBAHUE, KAMWUISIPHBIE SIBIICHUS, UCIIAPEHUE, KOHJCHCAllUs, IJIaBJICHUE,
KpUCTaJIU3alus (oTBepaEBaHUE), KUIIEHUE, TerIonepeaayda
(TEnJIOMPOBOIHOCTh,  KOHBEKIMS,  W3JIY4YEHHUE);  DJCKTpuU3alus  Ted,
B3aMMOJEUCTBUE 3apsAJIOB, JEUCTBUS BJEKTPUYECKOTO TOKA, KOPOTKOE
3aMBIKaHHUE, B3aWMOJCHUCTBUE MAarHWTOB, JCWCTBUE MAarHUTHOIO  IOJIA
Ha MPOBOJAHUK C TOKOM, AJIEKTPOMArHUTHAsE UHIAYKIHS) MO OMUCAHUIO UX



XapaKTepHBIX CBOWCTB M HAa OCHOBE OIMBITOB, JEMOHCTPHUPYIOIINX JaHHOE
duznyeckoe sBICHUE;

pacrno3HaBaTh C IMOMOLIBIO I€Jarora NpOSBICHUE W3YYEHHBIX (U3NYECKUX
SBJICHUH B OKPYXaIOIIEM MHUPE, B TOM UUCie PU3NYECKUE SIBJICHUS B IPUPOJIE:
[OBEPXHOCTHOE HATSHKEHUE U KalIWJUIIPHBIC SIBJICHUS B IIPUPOJIE, KPUCTAILIBI B
npupose, uziaydenue CoiHIa, 3amMep3aHHe BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra; »JJEKTPUYECKUE SIBIICHUA B
atMocepe, SIEKTPUYECTBO KUBBIX OPraHMW3MOB; MarHUTHOE TMOJe 3eMIIH,
aperid moM0CcoB, poSib MAarHUTHOTO TOJIA AJIA JKM3HU Ha 3emie, MOJIIpHOE
CUSTHUE; TIPU 3TOM TEPEBOANTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIIETSATH
CYLIECTBEHHBIC CBOMCTBA/MPU3HAKN (PU3NUECKUX SBICHHUIA;

ONHUCHIBaTh MOJI PYKOBOACTBOM II€Jarora ¢ OOCYXJACHHEM IuIaHa pPabOThI
U3yYEHHbIE CBOWCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCHOJIb3Ys (PU3NYECKUE
BEJIMUYUHBl (TemrepaTypa, BHYTPEHHSS OJHEpIUs,, KOJIMYECTBO TEIUIOTHI,
ylieabHasl TEIUIOEMKOCTh BEILIECTBA, yJelbHasl TEIUIOTa IUIABJICHUS, YAEIbHas
TEIUIOTa NapooOpa3oBaHMs, yJelbHAas  TEIJIOTa CrOpaHus  TOIUIMBA,
KOA(POUIUEHT TMOJE3HOTO0 JEHCTBUS TEIUIOBOW MAalIMHBI, OTHOCHTEIbHAs
BJIQKHOCTh BO3/yXa, OJJIEKTPUUECKUU 3apsl, CHJIa TOKa, SJIEKTPUUYECKOE
HaIpsOKEHUE, COMPOTHUBJIEHUE MPOBOAHMKA, YJIEIbHOE CONPOTUBICHUE
BEILIECTBA, pab0OTa M MOIIHOCTh 3JJIEKTPUUYECKOTO0 TOKAa); MNpHU OMHCAHUHU
MpaBWJIBHO TPakTOBaTh C TMOMOIIBIO Tieaarora (QPU3WYECKUl  CMBICI
MCIIONIb3YEMBIX BEIWYUH, 0003HAUCHHS] W EIUHUIBI (DU3MUECKUX BEIUYHH,
HAaXOAUTh (OPMYIIbI, CBS3BIBAIONINE JAaHHYIO (DU3HUECKYI0 BEIWYHHY C
APYTMMU  BEJIMYUHAMH, CTPOUTh TIpadUKH U3YYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEJIMYMH,

OTIpEEIIATH MOCIE MPEIBAPUTEIBHOTO 00CYKICHUS C IEJaroroM CBOMCTBATEN,
¢usznyeckue SBIEHUS W IMPOLECCHI, MCIONb3Ys] OCHOBHBIE TOJOXKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUM  CTPOEHHS  BEIECTBA, MPUHIUI
CYIEpHO3ULMHU T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsja,
3akoH OMa Ui ydacTka Lenu, 3akoH [{xicoyna—/lenya, 3aKOH COXpaHEHUs
SHEPruM; MpPHU 3TOM HAXOAUTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U €ro
MaTeMaTUYeCKOEe BBIPAXKEHHE C ONOpPOd Ha LU(pPOBbIE 00pa3oBaTEIbHBIC
peCypChl;

COOTHOCHTb IOJ KOHTPOJIEM Iearora pu3nyecKkure mpoLecchl U CBOMCTBA Te,
B TOM YHCJIC U B KOHTEKCTE CUTYyallUii MPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa,
IpU TIOMOIIM TIEAarora BBIABISATH MPUYMHHO-CIICCTBEHHBIC CBSI3U, CTPOUTH
oOBsicHeHHe U3 1—2 JIOrMYecKuX 1aroB ¢ Onopoit Ha 1—2 U3y4eHHBIX CBOMCTBA
busnuecKux BIeHNN, GU3NUIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

peliath TUIOBBIE pacyETHBIE 3a7aud B 1—2 nelcTBUA ¢ OMOPON Ha ajrOPUTM,
MpeBAPUTENILHO Pa300paHHbI COBMECTHO C TI€1aroroM, UCIOib3ysl 3aKOHbI U
(dbopMybl, CBA3bIBaIOLIME (DU3NUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a yCIOBUS
3aayyl 3aMMChIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK MAHHBIX IS
pelIeHus 3a/1a4uu, BeIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS €€



peuieHusi, NPOBOAUTh pPacdy€Tbl W CpPAaBHHUBATh IIOJIYYEHHOE 3HAYEHUE
(¢u3nYeCKO BETUYNHBI C U3BECTHBIMU JAHHBIMU;

UMETh NpEJICTaBIIEHNE O MpobiieMax, KOTOPble MOKHO PEIIUTh P MOMOIIU
(Gu3MUEeCKMX METOJOB MOCJE MPEeABAPUTETHLHOTO OOCYKIEHUS C TEeAaroroM;
UCIIOJIb3YS ONIMCAHUE UCCIIEN0BAHUS, BBIACIATh POBEPSIEMOEIIPEAIIONOKEHHE,
OLICHMBATh IPABWJIBHOCTh TMOPSAKA TIPOBEACHUS WCCIENOBaHUA, JIEJIATh
BBIBO/IbI;

YMETh HaXOJUTh C UCIOJIb30BAaHUEM LU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTBITHI 0 HAOMIOACHUIO (DU3UUECKUX SIBICHUN WM (PU3UYECKUX CBOMCTB TEN
(KanmuJUIsIpHBIE SIBJICHUS, 3aBHUCHUMOCTb JABJICHUS BO3JlyXa OT €ro o0béMma,
TEeMIIepaTypbl; CKOPOCTH MPOIIECCa OCThIBAHMSI/HATPEBAHUSI TIPU U3ITYYCHUH OT
[[BETA M3JIy4arOIIEH/TIOTIOMAOIEH TOBEPXHOCTH; CKOPOCTh MCHAPEHHUs BOJbI
OT TEMIIEPATYpPhI KUAKOCTH U IUIOLIAJH €€ MOBEPXHOCTH; JICKTPU3ALUS TEI U
B3aUMOJICHCTBHE JJIEKTPUUYECKUX 3apsiOB; B3aMMOJECHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MAarHUTOB; I€UCTBUS
MarHUTHOTO IOJISl Ha POBOJAHKMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa
ANEKTPOJBUTATENS] MOCTOSHHOIO TOKa): (OPMYJIMPOBATH MPOBEPSEMbIE
MPEANOJIOKEHNS, COOUPaTh YCTAHOBKY M3 MPEIOKEHHOTO 00OPYIOBAaHUS C
OMOpO Ha CXEMY; ONHUCHIBATh XOJ ONbITa W (POPMYIHPOBATH BBIBOJBI MOJ
PYKOBOJCTBOM IEAArOra;

UMETh MPEICTABICHUS O MU3MEPEHUH TEMIEPATYpPbl,  OTHOCHUTEIbHOU
BJIQKHOCTHU BO3/yXa, CHJIbl TOKA, HAMIPSKEHHS C UCTIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpoOB W JATYUKOB (PU3MYECKUX BEJIMUYMH; MPU MOMOULIM Iieaarora
CpaBHUBATHh peE3yJbTaThl H3MEPEHHM C YYETOM 3aJaHHOM aOCOIIOTHOM
MOTPEITHOCTH;

OPOBOJUTH COBMECTHO C IIE€JAaroroM MCCIEI0BAaHUE 3aBUCUMOCTH OJIHOM
(bu3nuecKoil BEIWYUHBI OT JIPYrodl C HCIOJIb30BAHUEM IMPSMBIX W3MEPECHHM
(3aBHCHMOCTBb  CONPOTHBIIEHHS MPOBOJHHWKA OT €ro JUIMHBL, IUIOLIAAH
NONEPEYHOr0 CEYEHMSI U YIEIBHOIO CONPOTHUBIIEHUS BELIECTBA IPOBOJHUKA;
CWJIBl TOKA, WAYLIETO 4Yepe3 NPOBOAHHUK, OT HAINpPSDKEHUS Ha IPOBOJHUKE;
UCCJIEIOBAHUE  TIOCIEAOBATENBHOIO M MApPAJUIEIBbHOTO  COCAMHEHUI
IPOBOJHUKOB): IUIAHUPOBAaTh HCCIIEJJOBAaHME, COOMpaTh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS 10 PYKOBOJICTBOM I€/Iarora, Ciaeays NpeaioKeHHOMY
IU1aHy, UKCUPOBATH PE3YyJIbTaThl MOJIYYEHHOM 3aBUCMMOCTH B BHJI€ TaOIUIl U
rpaduKoB, JeNaTh BIBOJBI MO pe3yJibTaTaM MCCIIEOBAHUS MOCE 00CYKICHHUS
C IIEJaroroM;

COOTHOCUTh KOCBEHHBbIE HW3MEpeHUs (U3NYECKUX BEJWYMH (yAelabHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTUBIICHUE MPOBOJHHKA, pabOTa M MOIIHOCTh
ANEKTPUYECKOr0 TOKAa): € TMOMOLIBI0 MEAAarora IUIAHUPOBAaTh HM3MEpPEHUS,
coOupaTrh  SKCIEPUMEHTAIBbHYI0  YCTaHOBKY, CIEOys  HIpeIIoKEHHON
WHCTPYKIIMH, U BBIYUCISATh 3HAUYEHUE BEJIIMUUHBIL;

coOro/IaTh MpaBujla TEXHUKU O€30MacHOCTU MpHU padoTe C J1abopaTOpHBIM
000pyI0BaHUEM MOCIE MPEABAPUTETHHOTO 00CYKIEHUS C IEJarOroM;



COIOCTABJISITh C MOMONIBIO TI€/larora MPUHIMIBI JEUCTBUS HW3YYECHHBIX
pUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUA (B TOM YHCIIE:
CHCTeMa OTOIUICHUS JIOMOB, THUTPOMETp, IapoBas TypOWHA, aMIepMmeTp,
BOJIBTMETP, CYETYUK DJICKTPUUECKOW DHEPTrUM, DICKTPOOCBETUTEIBHBIC
pUOOpHI, HarpeBaTeIbHBIC AJEKTPONPHUOOPHI (MIPUMEPHI), DJICKTPUUYCCKUE
pEeAOXPAaHUTENN; DJIEKTPOMATrHUT, JJICKTPOJBHUTATEh ITOCTOSHHOTO TOKa),
WCIIONIB3Ysl METOAMYECKUE MaTepHaIbl O CBOMCTBAX (DM3WYCCKUX SIBICHUU H
HEeoOXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MOCJE TMPEIBAPUTEIHLHOTO OOCYKIICHUS C TEIaroroM IPOCThIC
TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIbHBIE MPUOOPHI IO CXeMaM |
CXEMaTUYHbIM pHUCYHKaM (KHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTeilb BHYTPEHHETO CrOpPaHMS, 3JIJIEKTPOCKOI, PEOCTar);
COCTaBJIAITb CXEMbBl JJIEKTPUUYECKUX LENe ¢ MOCIEAOBATEIIbHBIM U
napajiyieIbHbIM COCUHEHUEM 3JIEMEHTOB, COOTHOCSI YCIIOBHBIE O0O3HAUYCHUS
3JIEMEHTOB AJIEKTPUYECKUX LECIIEH;

MIPUBOJIUTH MPUMEPBI/HAXOAUTh WH(OpMALMIO O MNpUMepax MPaKTHYECKOrO
HCTIONB30BaHus (PU3NYECKUX 3HAHUH B MOBCEAHEBHOM KU3HU 17151 00ECTICUCHUS
0€30MacHOCTH MpU O0OPAIEHNUN ¢ MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXpaHEHUSI 3JI0POBbSI U COOJIOJICHUS HOPM DKOJIOTHYECKOTO IOBEJCHUS B
OKpYIKarolIen Cpee;

OCYIIECTBJISATH C TMOMOIIBI0 TeAarora MOUCK HHpopManuu (U3HIECKOTO
colepxkaHus B ceTu VHTEepHET, HA OCHOBE MMEIOIIUXCS 3HAHUU U IIyTEM
CpPaBHEHMS JOTIOJIHUTEJIBHBIX MCTOYHUKOB BBIJIECNATh MH(OPMALIUIO, KOTOpas
SIBJISIETCS IPOTUBOPEUMBOM UITM MOXKET OBITh HEOCTOBEPHOI;

HCIIOJB30BaTh MPU BBIMOJHEHUHM YUE€OHBIX 3alaHUl OTOOpPaHHYIO MEJaroromM
Hay4YHO-TIOMYJISIPHYIO JUTEpaTypy (U3UYECKOTO COJEpkKaHUs, CIPABOYHBIE
Martepualibl, pecypcsl cetu UHTepHET; BiIaAeTh NpUEMaMi KOHCIIEKTUPOBAHUS
TeKCTa, npeoOpazoBanusi THGOPMAIIMH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO
C OIIOPOM Ha AJITOPUTM M YTOUHSIIOIIME BOIPOCHI M1€1arora;

co3JlaBaTh TOJ PYKOBOJCTBOM Iie/larora ¢ OOCYyXIEHHWEeM IuIaHa pPaboOThbI
MUCHbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001as uHbOpPMAILUIO U3
HECKOJIbKUX MCTOYHHKOB (DU3UYECKOTO COAEpKaHUs, B TOM YHUCJE MyOJIUYHO
MPEICTABIATh PE3YIbTATHI MPOEKTHOM WIIM UCCIIEA0BATENBCKON AEATEIBbHOCTH;
IIPX 3TOM I'PAMOTHO MCIIOJb30BATh M3YUYEHHBIN IMOHATUHWHBIM ammapar Kypca
(bu3UKH, COMPOBOXKIATh BHICTYIIJICHUE MTPE3CHTAIIUCH;

MIPY BBITIOJTHEHUH YUE€OHBIX TIPOEKTOB U UCCIEAOBAHUIN (PU3MUECKHUX MPOIECCOB
MOJ PYKOBOACTBOM TEJarora pacmpeneiisiTb OOS3aHHOCTH B TPYIIEe B
COOTBETCTBHUM C MOCTABJIICHHBIMH 33JlauaMH, CJICIUTh 32 BBHIMOJHEHUEM ILJIaHA
NEHCTBUI U KOPPEKTHPOBATH €0, aJIeKBaTHO OIEHUBATh COOCTBEHHBIN BKJIA]] B
NEATENIbHOCTh TPYMIbI; BBICTPAaMBaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MIPOSIBJISISt TOTOBHOCTH pa3peiiaTh KOH(IJIUKTHI.



9 KVIACC
[IpenmeTHple  pe3ynbTaThl Ha 0a30BOM  ypOBHE JOJDKHBI — OTpaXkaTb
c(OpPMHUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHUI:

— OpPHUEHTUPOBATHCA B MOHATUSX M ONEPUPOBaTh MMM Ha 0a30BOM YpPOBHE:
cUCTeMa OTcuéra, MaTepuanbHas TOYKa, TPAEKTOPHUS, OTHOCHUTEIbHOCTD
MEXaHUYECKOT0 JBMKEHUS, AedopMmanus (ynpyras, IUlacTU4ecKas), TPEHUE,
YeHmpocmpemMumenbHoe YCKOpeHue, HEBECOMOCTb W IIEPErpy3KH; LEHTP
TSKECTU; aOCONIOTHO TBEPAOE TENO, UEHTP TSHKECTH TBEPAOro Teua,
paBHOBECHE; MEXaHWYECKHE KoyieOaHHs ¥ BOJHBI, 3BYK, HH(]pa3ByKH
YIbTPa3BYK; 3JEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIU30PYKOCTh U AAIbHO30PKOCTh, CHEKMpPbl UCNYCKAHUA U NO2NOWEHUSL,
anb(Qa-, 0eTa- ¥ raMMa-U3IIy4eHUs, U30TOMbI, AEpPHAS SJHEPTETHKA;

— COOTHOCHUTbH SIBJIEHUSI TOCJE MPEABAPUTEIBHOIO OOCYKIEHHUS C MeAarorom
(paBHOMEpHOE " HEPaBHOMEPHOE IPSAMOJIMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE IMaJeHHE TeT,
PAaBHOMEPHOE JBHKEHUE IO OKPY>KHOCTH, B3aUMOJECUCTBHUE TEJ, PEAKTUBHOE
IBWKEHUE, KoJieOaTelbHOE [JIBIDKCHHE (3aTyXalllMe U BbIHY)X/ICHHbIE
KoJeOaHus1), PE30HAHC, BOJHOBOE  JBWKEHUE, OTpaXEHUE  3BYKa,
MPSMOJIMHEMHOE PacpOCTpaHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETA, TIOJHOE
BHYTPEHHEE OTPAKEHHUE CBETA, Pa3JIOKEHUE OEJIOro CBETa B CIEKTP U CIOKEHUE
CHEKTpaJIbHBIX IIBETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs PpPaJUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOrO0 CIEKTpa MW3JIY4YEHUs1) 1O OINUCAHUI0 MX
XapaKTEPHbIX CBOMCTB M HA OCHOBE OINbBITOB, JEMOHCTPHUPYIOUIUX JAHHOE
¢busnuecKoe SBICHHE;

— pacrno3HaBaThb C IOMOILBIO IeJarora MpPOsBJIEHUE W3YYEHHBIX (U3NYECKUX
SBJICHUH B OKpY’KarolieM Mupe (B TOM 4Hciie (prU3nuecKue BJICHUS B IPUPOJIE:
OPWINBBI U OTJMBBI, JIBM)KEHHE IUIaHET COJIHEYHOM CUCTEMBI, PEaKTHUBHOE
JIBWKEHUE  JKUBBIX  OpPraHU3MOB, BOCIPUATHE 3BYKOB  JKMBOTHBIMH,
3eMIIETPSICEHNE, CEeCMUUYECKUE BOJHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHE
SBJICHUSI B IPUPOJIE, OMOJOTMYECKOE IEUCTBUE BUAMMOIO, YIbTPa(pHOIETOBOTO
U PEHTTEHOBCKOI'O W3JIyYCHHMM; €CTECTBEHHBbIA pPaJMOaKTUBHBIM  (DOH,
KOCMHUYECKHE Jy4d, paJuOaKTUBHOE M3IYyYEHUE NPUPOAHBIX MHUHEPAJIOB;
JENUCTBUE PAIMOAKTUBHBIX M3IYyYEHUN HAa OPTaHU3M 4YeJIOBeKa), IPU 3TOM MO
PYKOBOJCTBOM TIeJlarora MEepeBOAUTh MNPAKTUYECKYIO 3a/ladyy B Yy4eOHYIO,
BBIJICTISITh CYIIECTBEHHbBIE CBOMCTBA/MPHU3HAKU (DPU3HUECKUX SIBICHUN;

— ONKCHIBATh MOJ PYKOBOJICTBOM IieAarora ¢ OOCYXIEHHEM IUIaHa paboThI
M3YYECHHbIE CBOWMCTBAa Tel U (PU3MUECKHE SIBICHHUSA, UCHONB3YS (U3HUECKUE
BEJIMYMHBI (CpeqHsiE M MIHOBEHHas CKOpPOCTh Tejla MpU HEPAaBHOMEPHOM
JBUYKEHUU, YCKOPEHUE, NepeMEelIeHUE, MyTh, YTII0Bas CKOPOCTh, CHJIa TPEHHUS,
CuJia YOpyrocTH, Cujia TSKECTH, YCKOpEHHE CBOOOJTHOTO MaJieHMs], BeC Tea,
UMITyJIbC Tella, HMMIYJIbC CHJIbI, MEXaHuyeckasg padoTa U MOIIHOCTb,
NOTEHLMAIbHASL DHEPrus Tejld, MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIH,
NOTEHIMAIbHASI SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKasl SHEPIus, MoJIHas



MEXaHW4eCKas DHEpPTusi, MEePUOJ W dYacToTa KoJeOaHWH, IJIWHA BOJHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, NOKA3aTENb MPEIOMICHUS
cCpenbl); TpU ONHCAHUM C TIOMOIIBIO YYHUTENs MPaBUIBHO TPAKTOBAThH
(Gu3MUEeCKUl CMBICT HCIOJIb3YEMbIX BEIWYUH, OOO3HAUYCHUS W EIUHUIIBI
(bu3MUecKUX BEJIWYUH, C OMNOpPOMl HAa METOAMYECKUX MaTepuaj HaXOAWTh
dbopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUMHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTHh TpadUKUd H3YUYEHHBIX 3aBUCUMOCTEH (HU3UUECKUX
BEJIMYMH;

XapaKTEpHU30BaTh IIOCJIE MPEABAPUTEIBHOIO OOCYXAEHHS C I€Jarorom
CBOMCTBA Tell, PU3NYECKUE SBICHUS U MTPOLIECCHI, UCTIONb3Ys 3aKOH COXPAaHEHHUS
SHEPTrUM, 3aKOH BCEMHUPHOTO TATOTEHUS, NPUHIMI CYHEPIO3UIMU CHUJ,
OPUHIIMI OTHOCcUTENbHOCTH ['anunesi, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS W TPEIOMJICHUS CBETA, 3aKOHBI COXPaHECHUS
3apsAI0BOTO U MAacCOBOTO YMCEN TMPH SIIEPHBIX PEAKIUAK; MPU ITOM HAXOIUTh
CJIIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYECKOE BBIPAKEHHUE C
ornopoi Ha U(poBbIe 00pPa30BATEIBHBIE PECYPCHI;

COOTHOCHUTB I10/1 KOHTPOJIEM IeJarora (pu3nyeckue MmpoLeccsl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYyaIlNil TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPU TIOMOIIM TIeJarora MPUYMHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH
0o0BbsICHEHHE U3 2—3 JIOTMYECKUX IIIaroB C OMOpoM Ha 2—3 MU3YYEHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUHN, GU3HMUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelmaTh TUIOBBIE PACUETHBIE 3a4a4i B | —2 MEHCTBUSA ¢ ONOPOW HA AJITOPHUTM,
MpEeABapUTENILHO pa300paHHbli COBMECTHO C, UCIOJb3Ys 3aKOHBI U (POPMYJIbI,
CBA3BIBaIOIME (DU3UUYECKME BEIIMYMHBI: HA OCHOBE aHA/IM3a YCIOBUA 33Ja4d
3aMKUChIBaTh KPATKOE YCJIOBHME, BBISBIATH HEIOCTAIOUIME WA W30BITOYHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYJbI, HEOOXOIUMBIC IS peIICHUS,
IPOBOJUTH PAcUY€Thl W OIEHWBATH C TIOMOIIBI0 YYUTENS PEATMCTUYHOCTD
MOJIYYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMYUHBI,

MMETh NPEICTABICHUE O MPOoOJIeMax, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIH
(U3MUECKUX  METOJIOB; HCIOJb3Yys ONUCAaHWE HCCIENOBaHUSA, IOCHe
MPEABAPUTEIILHOTO OOCYXAEHUS C MEeJaroroM BBIACIATh IMPOBEPSEMOE
MPEANOJOKEHUE,  OLUEHUBATh  MPABWIBHOCTh  MOpPsSAKA  IPOBEICHHUS
UCCJIeIOBAHUS, JIENaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHU
Y OIIBITOB;

YMETh HAXOJIUTh C WCIOJh30BaHWEM HU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB
OTIBITHI TI0 HAOMIOACHHUIO (DU3UYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB TEIN
(u3ydyeHre BTOpOro 3akoHa HBIOTOHA, 3aKoHAa COXPAHEHHUS DSHEPIHH,
3aBUCUMOCTh TEpHOJIa KOJICOAHWN MPYXKHHHOTO MAasTHHUKA OT MAacChl Tpy3a H
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTYJbl MaJIbIX KOJEOaHMIA;
NPSIMOJIMHEMHOE pacpOCTPaHEHHE CBETA, pa3ioKeHHe OesIoro CBeTa B CIIEKT;
U3Y4YEHHUE CBOMCTB M300paKEHUSI B IJIIOCKOM 3€pKaljie M CBOMCTB U300paKEeHUS
npenMera B coOuparolied JiH3e; HAaOMI0JEHUE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB U3JIYUYEHHsI): CAMOCTOSITENHLHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO



Habopa 00OpYyIOBaHHS C OMOPON HA CXEMY; ONMHUCHIBATHL XOJ OMbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI O] PYKOBOJCTBOM IIEAarora,
NPOBOAUTh TIPU HEOOXOJUMOCTH CEpUI0 TPSIMBIX H3MEPEHUM, OIpenesss
CpemHee 3HAuCHHWE W3MEpPSIeMON BEIUYMHBI  ((QOKYCHOe paccmosiHue
cobuparouet JIUH3BL); 000CHOBBIBAaTh BBIOOD crioco0a
MU3MEPECHHsI/ I3MEPUTEITHLHOTO MTPHO0Pa;

IIPOBOJIUTH COBMECTHO C TI€IarOTOM HUCCJICIOBAaHUE 3aBUCUMOCTEN (PU3HMUECKHUX
BEJIMUMH C HCIIOJIb30BAHUEM TIPSMBIX H3MEPEHHH (3aBUCUMOCTh ITyTH OT
BPEMCHH MPY PAaBHOYCKOPSHHOM JIBHKCHHH 0€3 Ha4aJIbHOW CKOPOCTH; TIEpHUOo/Ia
KOJIeOaHWI MaTeMaTHYEeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpaXCHUS CBETa OT yrja MaJeHUs W yIJia MPEeOMIICHUS OTYyTJa TMaJCHUS):
nociie 00CyXACHHS 0]l PYKOBOJICTBOM TeJlarora miaHupoBaThUCCIICIOBAHUE,
coOupaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTATHl TMOJTYYEHHON 3aBUCUMOCTH
bu3nueckux BENWYMH B BHJE TaOnuil W TpadUKoOB, JeiaThb BBIBOJBI IIO
pe3ynbTaTaM HCCIeI0BaHNUS;

COOTHOCHUTH KOCBEHHBIE M3MEPCHUS (PU3NUECKUX BEITUINH (CPEIHSS CKOPOCTh
¥ YCKOpEHHWE TeJla IPH PaBHOYCKOPEHHOM JBMKCHUH, YCKOPEHHE CBOOOIHOTO
MajgeHus, >KECTKOCTh TMPYXHHBL, KOIDPHUIMEHT TpPEeHUS CKOJIBKCHUS,
MexaHu4eckass paboTa W MOIIHOCTb, 4YacToTa M TEPHOJ] KoJeOaHHit
MaTEMaTUYECKOTO U MPYKMHHOTO MAasgTHUKOB, ONTHYECKasl CHJIa coOuparomien
JIUH3BI, PAAMOAKTUBHBIN (DOH): C TOMOIIBIO NIeJjarora MIaHUPOBATh U3MEPEHUS;
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICAYS
NPENJIOKCHHOW ~ MHCTPYKIIMM;,  BBIYUCISATH  3HAUYCHHE  BEIUYHMHBI |
aHAJIM3UPOBATh TOJYYECHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOM MOTPEITHOCTH
U3MEPEHUN;

coOmro/IaTh TpaBuja TEXHUKH O€30MacHOCTU MpHU paboTe C JabopaTOPHBIM
000pyI0BaHUEM TIOCIIE TIPEABAPUTEIILHOTO 0OCYKICHUS C TIEAaroroM;
COTOCTaBIIATh C TIOMOIINBIO TIEJarora OCHOBHBIE TIPU3HAKH W3yUYEHHBIX
duznueckux MojeNel: MaTepualibHas TOuYKa, aOCOJIOTHO TBEPAOE TEJo,
TOYEUYHBIN UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, TUIAHETapHAasi MOJIEbh aToMa,
HYKJIOHHAsI MOJIEJTb aTOMHOTO SI7Jpa ¢ OTIOPOY Ha METOAMYCCKUE MaTEPHATbI;
XapaKTepHU30BaTh TIOCIIC TIPEABAPUTEIBLHOTO OOCYXKICHHS C II€IaroromMm
NPUHITUIBI JICWCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYECKUX YCTPOMCTB C
OTIOpPO Ha WX OMUCaHWsA (B TOM YHUCJC: CIUIAOMETP, MATYMKW IOJIOKCHUS,
PAcCTOSIHUSI M YCKOPEHHUS, pakeTa, dXOJOT, OYKH, Mepuckor, (oroammapar,
ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona),
UCTIONB3Ysl ITU(GPOBBIC 00pa30BATEIBHBIC PECYPCHI;

UCIIOJIB30BATh IO/ PYKOBOJICTBOM II€/Iarora CXEMbl U CXEMaTHYHBIC PUCYHKH
MU3YYCHHBIX TEXHHUYECKUX  YCTPOWCTB, M3MEPUTEIBHBIX TPUOOPOB M|
TEXHOJIOTUYECKHUX TMPOIECCOB TPH PEIICHWH YYCOHO-TIPAKTUUYCCKUX 3aJ1ay;
ONTHYECKUE CXEMBI I TOCTPOCHUS HM300paKCHUH B IUJIOCKOM 3€pKalie |
cobuparomiei JIMH3e;

MPUBOJNTH TMPUMEPHI/HAXOAUTh HHPOPMAIIMIO O MPUMEpPax MPAKTHUIECKOTO
WCIIONTB30BaHUs (PM3UYECKUX 3HAHWA B MOBCEIHEBHOM KU3HU IS



oOecrnieueHrs 0€30MaCHOCTU MPU OOpalleHUH C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBaMH, COXPAHEHUS 3/I0OPOBBS M COOJIOECHUS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKaloIleH cpee;

OCYILECTBIIATH 110/ PYKOBOACTBOM I€/larora MoucK MHQpopManuu Gpu3snieckoro
cojepkaHusi B cetu VHTepHET, caMOCTOATENbHO (OPMYJIHMPYs MOUCKOBBIN
3aMpoc, HaXOAWTh IyTH ONPEICNIECHHUS  JOCTOBEPHOCTH  MOJIYYEHHOMH
nH($OpPMaIIMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JOTOJHUTETbHBIX UCTOYHUKOB;
MCIIOJIb30BaTh IMPH BBIOJHEHUU yYEOHBIX 3aJaHUi OTOOPAHHYIO MEAarorom
HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3UUECKOro coaep>KaHusi, CIpaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT; BIajeTh MpuéMaMu KOHCTIEKTUPOBAHUS
TEKCTa, IpeoOpazoBaHUsl HHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO
C OMOPOM Ha ajNroOpUTM M YTOUHSIOLIME BOMIPOCHI MENArora; COo3/aBaTh MO
PYKOBOJICTBOM Ile/iarora ¢ 00CyX/1€HUEM IJIaHa paOOThl TUCbMEHHBIE U YCTHBIE
COO0O0I1IeHUsI HAa OCHOBE MH(OPMALIMK U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
colep)KaHusi, NyOJIMYHO MPEICTaBIATh pPe3ybTaTbl IPOEKTHOM WU
UCCIIEIOBATENbCKON JAESITENIbHOCTH; MPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3YYEHHBbI MOHATUMHBIA amnmapaT wW3y4aemMoro pasaena (QU3MKU U
CONPOBOX/JIaTh BBICTYIUICHUE TMpE3eHTalMe C y4€ToM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TemaTudeck

OcHoBHbBIE BUbI I€ATECJIBHOCTH YYalIUXCH

uii 0J10K, OcHoOBHOe coxep:xaHue . .
(Ha ypoBHE y4eOHBIX JeiiCTBHH)
TeMa
Pasznen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:xKal0Iiero Mmupa (6 4)
dusznka — duszuka — Hayka O TMpupoje. | BoisaBieHre OCHOBHBIX pa3IMuUid PU MOMOIIIM MeJarora Mexay Gu3nuecKuMu
HayKa o SBnenus IIPUPOABI (MC?). | u xumudeckumu npespamienusamu (MC — xumus).
npupojae duznueckue sBICHUA: MEeXaHUYeckue, | Pacno3HaBanue u kiaccudukanus mociae OOCYKICHHs C TeAaroroM Ipu
(2 9) TEILJIOBEIE, AIIEKTPUUYECKHE, | TOMOIIM HABOJSAIIUX BOMPOCOB (DU3MYECKUX SIBICHUN: MEXaHUYECKHUX,
MarHUTHbBIE, CBETOBBIE, 3BYKOBBHIE. TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.

Hab6mronenue u onucanue Gpu3nuecKkux sBJICHUNA Ha 6a30BOM YPOBHE.
duznyeckne ®usnueckue BennuuHbl. M3Mepenune | OnpeneneHue npyu NOMOIHY MeAarora UeHbl JeJIEHUs MIKalbl U3MEPUTEIBHOTO
BeJIMYMHBbI busnueckux BenuuuH. Qusuyeckue | mpudopa.

(2 9) npubopwi®llozpewnocms  uszmepenuii. | Iamepenue 1o o6pasily Hoji pyKoBOACTBOM II€IArora IMHEHHBIX Pa3MEPOB TEIl

MexayHapoaHasi CHCTEMA €IUHULI.

Jemoncmpayuu’
1. Mexanuueckue, TEILIOBEIC,
3JICKTPUYECKUE, MarHuTHEIE,

CBETOBBIE SIBJICHUSI.
2. @usnueckue npuOopbI 151
npolenypa MpsMbIX U3MEpPEHUi
aHAJIOrOBBIM M LIU(PPOBBIM

U IIPOMEKYTKOB BPEMEHU € YUETOM IOTPELIHOCTEM.

N3mepenue no obOpasily mojJ pyKOBOJACTBOM meaarora o0béma >KMIKOCTH U
TBEPJOIO TeJIa.

N3mepenne no oOpa3lly MOJ PYKOBOJACTBOM INeAarora TeMIIEpaTypbl MHpH
ITOMOIIH KUJAKOCTHOTO TEPMOMETPA U JATYUKA TEMIIEPATYPBI.

BrInonHeHne HECIOKHBIX TBOPYECKMX 3aJaHUKA C OIMOPOM Ha aQJITOPUTM,
MpeABapUTENIbHO Pa300paHHbIN € MEJAaroroM Mo MOMCKY CIIOCOOOB U3MEPEHHUS
HEKOTOPBIX (PU3MUECKUX XapaKTEPUCTHUK, HAIIPUMEpP, pa3MEpOB MallbIX

5 MC — 5JIeMEHTBI COZIEPIKAHNSL, BKITIOYAIOIINE MEXKITPEAMETHBIE CBS3H, KOTOPBIE MOAPOOHEE PACKPHITHI B TEMATUIECKOM TUIAHUPOBAHUH.
®KypcuBom 0603HaueH yueOHBIH MaTepUal, KOTOPbIil N3ydaeTcs, HO He BHIHOCUTCS Ha TIPOMEKYTOUHYIO U HTOTOBYIO aTTECTALMIO.

7Bee lemoncTpanuu u JlabopatopHslie paboThl, IPEICTAaBICHHbIC B COACPKAHHUH, AOMyCKaeTCsI(MOKHO) MPOBONTH, HCIOJB3YsI MH(YOPMAIIMOHHBIC U AIEKTPOHHBIE TEXHOJIOTHH (I POBbIC
00pa3oBaTeNnbHbIC PECYPCHI).




IPUOOPOM.

Jlabopamopnuie pabomuwl u
OnbIMbL.

1. OnpeneneHue 1EHBI JACJICHUS
U3MEpPUTEIHLHOTO npubdopa
(MCTIONB3YSl TEXHOJIOTMYECKYIO KapTy
AKCIIEPUMEHTA).

2. H3mepeHue pacCTOSIHUN.

3. Hsmepenue o0bEMa XKUAKOCTU U
TBEPAOTO TEJIA.

4.  Onpedenenue pazmepos Manvlx
mei.

5. HW3mepenue TtemnepaTypbl MOpu
IOMOIIM XKUJAKOCTHOTO TEPMOMETpa
U JaT4MKa TeMIEPaTyphl.

6. Ilpogedenue uccredosanusi no
npogepke  2unomesvl.  OATbHOCMb
nonéma wapuxka, nYWeHHo20
20pU30HMANbHO, mem Oonbule, yem
OobULe 8bICOMA NYCKA.

00BEKTOB (BOJIOC, MPOBOJIOKA), YIAJIEHHBIX O0BEKTOB, OOJBIINX PACCTOSIHUH,
MaJIbIX IPOMEXKYTKOB BpeMeHU. OOCyxIeHUE TpeIlaraéMbIX ClIOCOOO0B.

EcrecrBeHHO
HAYYHbIH
METO/
MO3HAHUS

(24)

Kak busnka u Ipyrue

€CTEeCTBEHHBIC HayKH U3Yy4aroT
npupony. Ecmecmeenno - uayunwil
MemoO0  NO3HAHUA: Haoba0enue,

NOCMAHOBKA — HAYYHO20  BONPOCA,
8bIOBUIICEHIUE 2UNOme3, IKCHEPUMEHM
no nposepke 2unomes, 00bACHEHUE
Habaooaemoco aenenus. Onucanue

BoiaBikeHre runotes mnociie MnpeaBapUTENIbHOIO 00CYXACHUS C MEeAarorom,
OOBSACHSAIONINX POCTHIE SIBJICHUS, HAITPUMED:

— NOYEMY OCTAHABJIMBACTCS JBHXKYILEECS MO TOPU30HTAIBHON NOBEPXHOCTH
TEII0;

— II0YEMY B YKapKyIO IOTrOAYy B CBETJIONW OJEXK/€ NPOXIATHEN, UeEM B TEMHOM.
Bb160p crioco00B MPOBEPKH TMIIOTE3 U3 MPETIOKEHHBIX MEJArOrOM.
HabiroieHue npennoKeHHbIX MeAaroroM UCCieJ0BaHuM 10 IPOBEPKE KAKOM-
aM00 TUMNOTE3bl, HANpUMEpP: JAIbHOCTh MOJETAa MIAPHKA, MYHIEHHOTO




Qu3auueckux AGNeHUll ¢ HOMOWbIO | TOPU3OHTAIILHO, TeM OOJIbIIE, YeM OO0JIbIIe BRICOTA ITyCKa.
Mooerne. [TocTpoeHrne COBMECTHO € TEAAroroM MPOCTEUIINX MOJeNeH (pu3ndecKkux
[IpeameT u MeToABI GUBHUKH. SABJICHWA (B BHUJE PHUCYHKOB WM CXEM), HaNpuMep TMaJCHHE MPEAMETa;
Jemoncmpayuu MNPSIMOJIMHEMHOE PacpOCTPAHEHHUE CBETA.
1. Onpenenenue NOrpemHoOCTH
HKCIIEPUMEHTA.
Pa3znes 2. IlepBoHavasibHbIE CBEACHUS 0 CTPOCHMH BemlecTBa (5 4)
Crtpoenue Ctpoenue BemiecTBa: aroMbl U | HaOGmromeHue © uMHTEpHpeTanuss COBMECTHO C  TEJaroroM  OMbITOB,
BelllecTBa MOJIEKYJIBI, ux pazmepsl. Onvimvl, | CBUAECTEICTBYIOMUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA: OTBITHI
(1 9) odoxasvlearoujue OUCKpemHoe | ¢ paCTBOPEHHUEM PA3JIMYHBIX BEIIECTB B BOJIE.
cmpoenue gewecmaa. OreHka Mpy MOMOIIY TEXHOJIOTUYECKON KapThl pa3MepOB aTOMOB U MOJIEKYJI C
Jlabopamopnuie padomut u | Ucroab30BaHueM  ¢oTorpaduii, TOJYYCHHBIX HAa AaTOMHOM CHJIOBOM
onvimul®, Mukpockone (ACM).
1. Onenka nuamerpa aroma MetogoM | OnpeneneHne nocie mpeaBapuTeIbHOTO O0CYKICHUS ¢ TIEJarOrOM Pa3MepoB
PSAIOB (c UCIIOJIb30BAHUEM | MAJIBIX TEJ.
doTorpaduii).
JIBH2KeHME JIBvxenue yactuil BeniectBa. CBsizb | HaOmtonenue n o0bsicCHEHUE TP TTOMOIITH TieJjarora OpOyHOBCKOTO JIBHKECHHUS
M B3aHMOJeil | CKOpOCTH  JBWDKEHUS  YacTHIl  C | U sSBJIeHUS U y3un.
CTBHE TEMIEPaTypoil. bpoynosckoe | [IpoBenenrie u OOBSICHEHHE C OMOPOM Ha alrOPUTM, MPEABAPUTEIHHO
YacTul JBUKEHUE, muddy3us. | pa3oOpaHHBIN ¢ TIEJAroroM OIBITOB MO HAOIIOEHUIO TEINIOBOTO PaCIIUPEHUS
BelllecTBa Bzaumooeiicmeue uacmuy eewjecmsa: | Ta3oB.
(2 9) npumsdiceHue U OMmmaniKusaHue. [IpoBenenre u 0OBSICHEHUE OMBITOB C OTIOPOM HA AJITOPUTM, MPEABAPUTEIHHO

JHemoncmpayuu

pa300paHHbIN C MEeIaroroM 1Mo 0OHapy>KEHUIO CHJI MOJIEKYJISIPHOTO

8 31ech u qasee MPUBOAUTCS PACIIMPEHHBIH epedeHb 1ad0opaTOPHBIX pabOT M OMBITOB, U3 KOTOPOTO YUHUTEIb JeTaeT BBIOOP 10 CBOEMY YCMOTPEHHIO U C YUETOM CITUCKa SKCIIEPUMEHTAIbHBIX
3aJaHui, npeaaaraeMeix B pamkax OI'D no dusuke.




1. HaGmtonenue OpOYHOBCKOTO
JBU>KCHUSL.

2.Habmonenne nuddysun.

3.Habmwooenue SA6J1eHUl,

OOBACHAIWUXCA — NPUMAANCEHUEM

U OMmmMAanKueaHuem — yacmuy

seujecmaa.

Jlabopamopnuie padbomul u onvimol

1.Oyenxa ouamempa amoma

Memooom pA00s (c

ucnoav3osanuem homoepaghuii).

2. OnbITH 1o HaOJII0IEHUTO
TETJIOBOT'O PACIIUPEHUS ra30B.

3. OnbITeI 1o O0OHapyKEHHUIO
JNEUCTBUSL CHJI  MOJIEKYJIIPHOTO
IPUTSAKEHUS.

IMPUTSOKCHUA 1 OTTAJIKNBAHWA.

ArperaTHbie
COCTOSIHUA
BellecTBA
2w

ArperatHble COCTOSIHUSI BEIIECTBA:
cmpoeHue  2a308,  JicUOKocmeu U
MeEéPObIX  (KpUCMALIUYecKux) mei.

Bzaumocesazv  medcoy  ceoiicmeamu
gewjecms 8 PpA3HbIX  ASPecamHblX
COCMOSHUSX u ux AmoMHO-
MONEKYNIAPHBIM CMpoeHueMm.
Ocobennocmu azpe2ammbuix
COCMOSIHULL 80OWbL.

Jemoncmpayuu

1. Habnronenue nuddysun.

Onucanue 1O0J PYKOBOACTBOM TieAarora (C HCIOIb30BAHUEM TPOCTHIX
MOJIeJI€) OCHOBHBIX PA3JIMUUil B CTPOCHUU T'a30B, KUJIKOCTEH U TBEPABIX TEIL.
HauvanbHbie nipecTaBiaeHUs O MallOM CKMMAE€MOCTH KUJKOCTEH W TBEPJIBIX
TeJ, OOJIBIION CKUMAEMOCTH Ta30B.

OOBbsicHeHre Ha 0a30BOM YPOBHE O] KOHTPOJIEM TeJaarora O COXpaHEHUH
(GhopMBbI TBEPABIX TET U TEKYUYECTH KUJTKOCTH.

HaOmronenue 3a onbITaMu, 10Ka3bIBAIOIIUMHU, YTO B TBEPJOM COCTOSIHUH BOJIbI
YaCTHUIIBl HAXOSATCS B CPEAHEM JIaJibllie APYT OT Apyra (MJIOTHOCTh MEHBIIIE),
YEeM B KHUJIKOM.

YcTaHOBIIEHUE C OIOPOU HA TUAAKTUYECKUN MAaTEPUAII IPOCTHIX B3aUMOCBA3EU
MEXJy OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U CYIIECTBOBAaHUEM
BOJHBIX opranu3MoB (MC — oOuomorus, reorpadus).




Paznen 3. /IBu:xeHue U B3auMojaeiicTBue Teu (21 4)

Mexanndeck

oe JIBHMKEeHHe
(3 9)

Mexannueckoe JIBUKECHUE.
PaBHOMepHOE W HEpaBHOMEpPHOE
JIBUKEHHUE. CxopocCTb. Cpeonssn
cKOpocmb npu HepagHOMEPHOM

osuoicenuu. Pacuért myTM U BpEeMEHH
JBHKCHUSL.
Jemoncmpavyuu

1. HaGmronenue MEXaHUYECKOTO
JBIOKEHUS Teja.
2. 3mepenne CKOPOCTH

IPSMOJIMHENHOTO IBUKEHUSL.
Jlabopamopnwie pabomol u onvimaol
1. Onpenenenue CKOpPOCTH

PAaBHOMEPHOTO JIBMXKECHHMS (ILIapUKa

B JKUJIKOCTH, MOJICTTH
AJIEKTPUUYECKOTO aBTOMOOMIIS
U T.IL).

2. OnpeneneHue CpelHEd CKOpPOCTU
CKOJIbYKEHHSI OpYyCKa WIIH IIapUKario
HAKJIOHHOM TIOCKOCTH.

HccnenoBaHre paBHOMEPHOIO IBHXKEHUS M OIIPEIETIEHUE €r0 NPU3HAKOB MOCIIE
MPEABAPUTENHLHOTO 00CYKICHHUS C TIEAaroroM.

HabGnrofgenne HepaBHOMEPHOTO JBUKEHHUS U OIpPEACIICHUE €ro OTIIMYUU OT
PAaBHOMEPHOTO  JABWKEHHUS TIOCJI€ MPEABAPUTEIIBHOIO  OOCYXKIEHUS C
MEJIarOrOM.

Peuiennie THOBBIX PacCUETHBIX 3a/1a4 B 1—2 IEWCTBUS C ONOPOM Ha aJITOPUTM,
MpEeABAPUTEILHO PA300PaHHBIN COBMECTHO C I1€1ar0roM Ha OINpEeICHHE MyTH,
CKOPOCTH U BPEMEHU PABHOMEPHOI'O JBUKEHUS.

AHanu3 npu NOMOLIM MeAarora rpa@MkoB 3aBUCUMOCTH ITyTH M CKOPOCTH OT
BPEMEHU.

Nuepuus,
maccea,
IJIOTHOCTh
(4 9)

SBiieHue WMHEpPUUU. 3aKOH UHEPYUU.
Bzaumooeiicmeue men kax npuuuna
UBMEHeHUs1 CKOPOCIU OBUIICEHUsT el
Macca kaxk mepa unepmuocmu mea.
II;moTHOCTH BCIIICCTBA. Css13b
NJIOMHOCMU C KOJUYECTNBOM MOJIEKYIL 8

OOBsiCHEHME TIpM TOMOIIM TEXHOJOTMYECKON KapThl M Tiemarora M
MIPOTHO3UPOBAHUE SIBJIICHUH, OOYCIIOBJICHHBIX HWHEPIIMEH, HAIpPUMEpP: YTO
MPOUCXOUT TIPH TOPMOXKEHUU WM PE3KOM MaHEBPE aBTOMOOWIISI, TOYEMY
HEBO3MOYKHO MTHOBEHHO MTPEKPATUTh JIBFDKCHHE Ha BEJIIOCUTICC WIIA CaMOKaTe
U T. 1.

HaOmronenne u 0a30BbI aHANIW3 OMBITOB I0J] PYKOBOJCTBOM II€/Iarora,




eounuye 0o6véma seujecmaa.
Jemoncmpayuu
1. HabGmroaeHue siBICHUS HHEPIUU.
2. Habmonenue M3MEHCHUS
CKOPOCTH TIpH B3aUMOJICHCTBUH
TelL.

JEMOHCTPUPYIOIINX H3MEHEHUE CKOPOCTH [BHXKEHHUSI TEla B PE3yJbTare
JICVCTBHS HA HETO JIPYTUX TE.

Peuiennie THOBBIX PaCUETHBIX 3a/1a4 B 1—2 NEHCTBUS C ONIOPOM Ha AJITOPUTM,
MpeIBapUTENIbHO Pa300paHHBIM COBMECTHO C TIEAAroroM Ha ONpeleleHUue
Macchl Tela, ero 00bEMa 1 TIOTHOCTH.

HabGmronenne u 6a30BbIN aHaIM3 OMBITOB IOJ] PYKOBOACTBOM II€/Iarora,

3. CpaBHeHue Macc 1O | IEMOHCTPUPYIOMIUX 3aBHCUMOCTh U3MEHEHUs CKOPOCTU Tejla OT €ro MacChl
B3aMMOJICHCTBHIO TEII. IpY B3auMoOJIeHCTBUHU Tell. MI3MepeHure Macchl Tela pa3iMyHbIMU CIIOCOOaMHU.
OmnpeneneHue COBMECTHO C TIEJAaroroM IUIOTHOCTH Tejla B pe3yjbTare
U3MEPEHHUSI €r0 Macchl U 00bEMA.
Cuiua. Buapl Cuna kak  xapakTtepucTuka | M3ydeHne COBMECTHO C M€JaroroM B3auMOAECUCTBUS KaK MPUYUHBIMN3MEHEHUS

cua (14 v)

B3auMojencTBUs Ten. Cuna ynpyroctu
u 3akoH ['yka. HM3zmepenue cunvl c
nomowblo  OuHamomempa. SIBleHue
TATOTEHUA W cwia Tsokectd. Cuna
mscecmu Ha opyeux naanemax (MC).
Bec mena. Hesecomocms. CnoxeHue
CWUJI, HaNpaBJEHHBIX TI0  OJHOM
npssMou. PaBHOpeMCTByrOmIass  CHUIL
Cuna mpenus. Tpenue ckonvoceHus u
mpeHue noxos. Tpenue 6 npupoode u
mexnuxe (MC).
HMemoncmpayuu?

1. Cnoxenune cuil, HAPABIEHHBIX

10 OJTHOM TIPSIMOM.

Jlabopamopnwie pabomot u onvimel.
1. Omnpenenenue IIOTHOCTH

CKOPOCTH T€Jia UJIU €To Je(popMaluy.

Onurcanue Ha HaYaJIbHOM YPOBHE PEaJbHbIX CUTyalluid B3aUMOAECHCTBUS TEI C
MTOMOILIBIO MOZIEJIEN, B KOTOPBIX BBOJUTCS MOHATHE U N300pa’KEHUE CHUIIBI.
N3ydenne nog pykoBOJACTBOM IENArora CUIbI YIIPYTOCTH, 3aBUCUMOCTH CHUJIbI
YIOPYTOCTH OT YJJIMHEHUS! PE3UHOBOTO IIHYpa WUJIU MPYKUHBI (C TOCTPOCHUEM
rpaduxka).

AHanu3 ¢ Onopoll Ha AUAAKTUYECKUW MaTepuai MoJ KOHTPOJIEM Mejarora
MPAKTUYECKUX CUTYaIHi, B KOTOPBIX MPOSIBISIETCA AEMUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JiepeBa U Jp.).

AHanu3 ¢ Omopoll Ha NUAAKTUYECKUN MaTepuas IOJ KOHTPOJEM Ieaarora
CUTYyallui, CBSI3aHHBIX C SABJICHUEM TIATOTEHUS.

[lonumaHnue ¢ Omopodl Ha CXEeMbl MpPU MOMOIIM Meaarora OpOUTAIBLHOTO
JIBYDKCHUS TIJIAHET C MCIOJIb30BAHUEM SIBJICHUS TATOTCHUS M 3aKOHA UHEPIIUU
(MC — actpoHomus).

H3mepenne Beca Temna ¢ moMolbio quHaMmomerpa. O60CHOBaHME 3TOTO CIIocoba
U3MEPEHUS I10CIIE TIOBTOPEHUS C IIEIATOIOM.

Hab6nronenue siBjieHUsI HEBECOMOCTH.




TBEPIOIO TENA.

2.  OmbITHI, JIEMOHCTPHUPYIOIIHNE
3aBUCUMOCTh pacTsKEHUS
(medopmarun) MPY>KUHBI oT
PUIIOKEHHOM CUJIBI.

3.  OnbIThl, JIEMOHCTPUPYIOILINE
3aBUCUMOCTh CHUJIBI TpPEHUS
CKOJBXEHUSI OT Beca Tela U
XapakTepa COINPUKACAIOLIUXCS
ITOBEPXHOCTEN.

HabGnrogenue 3a skcriepuMEHTaIbHBIM MOJIYYEHUEM TpaBUjia CIOKEHUS CHUII,
HaIlpaBJICHHBIX BIOJIb OJHOW mpsiMo. OmpenesieHre Mpy MOMOIIU Nearora
BEJINYMHBI PABHOJACHCTBYIOIIEH CHUJL.

N3ydenne noja pyKOBOJACTBOM II€Iarora CUJIbl TPEHUSI CKOJBXKEHHUS U CHUJIbI
TPEHUS MOKOSI.

Hccnenoanre ¢ onopold Ha TEXHOJIOTMYECKYIO KapTy 3aBUCHMOCTH CHJIBI
TPEHUS OT BECa TEJIA U CBOMCTB TPYIIUXCS OBEPXHOCTEM.

ba30BpIl aHANMM3 C OMOPOM HA AUAAKTUYECKUNA MaTepuan MOJ KOHTPOJIEM
Mearora NpakTHYECKUX CHUTYAIMW, B KOTOPBIX MPOSIBIACTCSA JNEHCTBUE CUJIBI
TPEHUSI, UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIICHUS UJIU YBEJIMYCHUS (KaTaHUE Ha
JbDKaX, KOHbKax, TOPMOKEHUE aBTOMOOMIIS,, UCTIOJIb30BAHUE MOITUITHUKOB,
MJIaBaHUE BOAHBIX KUBOTHBIX U JIp.) (MC — Ouomorus).

Peuienrie THOBBIX PaCUETHBIX 3a/1a4 B 1—2 NEHCTBUS C ONIOPO Ha aJITCOPUTM,
MpEeABApUTEILHO Pa300paHHBII COBMECTHO C IEIaroroM C UCIOJIb30BaHUEM
dbopmyI 17151 pacyE€Ta CUJIbI TSKECTH, CUIIBI YIIPYTOCTU, CUIIBI TPEHUSL.

Pa3znen 4. JlaBjieHne TBEPABIX TeJI, ;KUIAKOCTEH U ra3os (21 4)

JdaBiaenue.
Ilepenaua
AABJICHUSA
TBEPABIMH
TeJIaMH,
KHAKOCTAMU
U ra3amu
(KAL)

Hasienne. Cnocodwvl ymeHnvuerus: u
yeenuuenus 0aenenus. /lasnenue 2asa.
3asucumocms doasneHus 2aza om
00véma, memnepamypul. Ilepedaua
0asieHust meépObIMU Mmeiamu,
AHCUOKOCAMU U 2a3aAMU. 3AKOH
Tackana. [lhesmamuueckue MauuHbl.

HMemoncmpayuu’

1. 3aBuUcUMOCTL HaBJIEHHUS Tra3a OT

TEMIIEPATYPHI.

AHanu3 1 00BSICHEHUE C OTOPOM HA TUAAKTUYECKUM MaTepral Mol KOHTPOJIEM
rejilarora OMBITOB U MPAKTUUYECKUX CUTYaIllMi, B KOTOPBIX MPOSBIACTCS CHa
JIaBJICHHUSL.

O06ocHOBaHME C OMOPOI HA TEXHOJIOTMYECKYIO KapTy MpU MOMOIIM Tejarora
CIIOCOOOB YMEHBIIICHHS M YBEJIMUEHUS JTABJICHUS.

N3ydenue noa pykoBOJICTBOM T€arora 3aBUCMMOCTH JIaBJICHHUS T'a3a OT 00bEMa
U TEMIIEPATYPBL.

N3yyenue moj pyKOBOJCTBOM TieAarora OCOOEHHOCTEH Tepemaaud aBJICHUS
TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U razaMu. OO0CHOBaHUE PE3YIHTATOBOIBITOB
OCOOCHHOCTSIMU CTPOEHHUSI BEIIECTBA B TBEPJOM, JKUJIKOM




2. Ilepenayva naBiaeHUs KUJIKOCTBIO U
ra3oM.

1 Ta3000pa3HOM COCTOSTHUSX MPEIOKEHHBIMH (OPMYITHPOBKAMHU.
HaOmronenue 3a skciepuMeHTalIbHBIM JI0Ka3aTelIbCTBOM 3akoHa Ilackans.
Pemienre TUIIOBBIX pacU€THBIX 3a7a4 B 1—2 EMCTBUS C OMOPO Ha aJIrOPUTM,
MpeBapUTEIIbHO Pa300paHHbI COBMECTHO C IEJAaroroM Ha pacyéT JAaBJICHUS
TBEPJIOTO TEJIA.

JaBienue 3aBUCUMOCTh JIaBlieHUs KUAKOCTH | MccnenoBaHue ¢ Omopoil Ha TEXHOJOTMYECKYI0 KapTy MOJ PYKOBOACTBOM
KHIKOCTH oT 1yOuHbl. [ udpocmamuueckuii | iefarora 3aBUCUMOCTH JIaBJICHUS >KUJKOCTH OT TJIYOUMHBI TMOTPYXEHUS U
(S a) napaookc. Coobwarowuecss cocyowl. | IIOTHOCTU KUIAKOCTH.
T'uopasnuueckue mexanuzmoi. HaGmrogenne M HavyalbHOE TMMOHMMAHHUE THUIPOCTATUYECKOrO IapajoKca
Hemoncmpayuu?’ Ha ocHOBe 3akoHa [Tackas.
1. CooOmaromuecs cocyabl. N3ydeHne COBMECTHO € IEAAroroM cOOOIIAIOIINUXCS COCYIOB.
2. T'mapaBnuueckuii nmpecc. Pemenue THMOBBIX pacyETHBIX 3a71a4 B 1—2 JAEHCTBUS C ONOPON Ha allTOPUTM,
MpEeABApPUTEILHO pa300paHHbIi COBMECTHO C TEIaroroM Ha pacuéT JAaBJICHUS
KHUKOCTH.
Hab6nronenue 3a 00bsICHEHHEM NPUHIIUIA IEUCTBUS THIPABIMYECKOTO TIpecca.
AHanu3 u 00bSICHEHHUE C OTIOPON HA TUAAKTUYECKUN MaTEpHal 1101 KOHTPOJIEM
nejiarora MpakTHYEeCKUX CUTYAIUi, IEMOHCTPHUPYIONTUXTIPOSBIICHUE JaBICHUS
KUIKOCTH H 3akoHa [lackans, HampuMmep TPOIECCOB B OpraHU3ME IPH
ri1y00oKkoBOIHOM HbIpsiHuu (MC — Ouosorus).
ATMoc(epHO AtMocdepa 3emmn u armocdepHoe | HaGmtomenue 3a  dKCHEpUMEHTAIBHBIM — OOHApYy>KEHHEM  aTMOC(hEpHOro

e AaBJIeHHe
(6 1)

naBienue. Ilpuuunvt cyuecmeosanus
6030ywHol 0bonouku 3emau. Onvim

Toppuuennu. H3mepenue
ammocgeprozo oasieHusl.
3asucumocms ammocgheproco
0aelieHuss Om 6blCOmbl HAO YPOBHEM
mops.  Tlpubopwt  0na  uzmeperus

JTABIICHUS.
AHanu3 u 00bSICHEHHUE C OTIOPON Ha TUAAKTUYECKUN MaTEpHall TI0]1 KOHTPOJIEM
nejarora OINBITOB M TMPAaKTHUUYECKUX CHUTYyallMil, CBSI3aHHBIX C JEHCTBHEM
aTMOC(EpHOro JTaBJICHUS.

HaGnronenue 3a 0OOBSICHEHHMEM CYIIECTBOBaHUSA aTMocdepbl Ha 3emie u
HEKOTOPBIX MJIAaHETaX UK €€ OTCYTCTBUS Ha Apyrux ruianerax u Jlyne (MC
— reorpadusi, aCTPOHOMUS ).




ammocgpepnozo oaeienus.
HMemoncmpayuu’
1. IlposBneHue nelcCTBUS
aTMOC(EPHOTO JIABJICHHS.

ba3oBoe moHMMaHue MPUYUH U3MEHEHHS IUIOTHOCTU atMOc(epbl ¢ BBICOTOU
¥ 3aBUCHMOCTH aTMOC(EPHOTO aBJICHUS OT BBICOTHI.

Pelenne TUMOBBIX pacYETHBIX 3a7a4 B 1—2 AEHCTBUS C ONOPON Ha aJITOPUTM,
NpPEABAPUTEIILHO pa300paHHbBIA COBMECTHO C II€JaroroM Ha pacyeT
aTMOC(EPHOTO JABJICHUS.

W3ydeHne noi pyKOBOJICTBOM IEJarora ycTpoiicTea bapomeTpa-aHepouia.

JlelicTBHe
JKUAKOCTH H
raza Ha
NOrpy:k€HHOE
B HuX Teao(7

4)

Jleticmeue oicuoxocmu u 2daza Ha
nozpyHceénnHoe 8 HUX meino.
BreiTankuBaromas (apxumenoBa) cuia.
3axon Apxumeoa. Illnasanue men.
Bo3zoyxonnasanue.

Jemoncmpayuu?

1. 3aBHCHUMOCTb BBITAJIKUBAIOIIEH

CWIbl OT 00béMa TOTPYKEHHOU

YaCTH TeJIa U INIOTHOCTH >KUIKOCTH.

2. PaBencrtBo BBLITAJIKMBAIOIICH
CHJIBI BECY BBITECHEHHOI
YKUJIKOCTH.

3. VYcioBue IUIaBaHUS TEN:

TJIABaHUE WJTU TOTPY>KEHHUE TE B

3aBUCUMOCTH  OT  COOTHOIICHUS

IUIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimeot.

1. UccnenoBanne 3aBHCUMOCTH Beca
Tela B Boae OT  oOBEMaA
MOTPYKEHHOW B JKUJIKOCTh YacCTH
Tena.

2. OnpeneneHyde  BBITAJIKUBAIOIICH

Habnronenue 3a 3kcnepruMeHTAIbHBIM OOHAPYKEHHEM JEHCTBUSA KUAKOCTH U
ra3a Ha Horpy>k€HHO€ B HHUX TeEJO.

Ornpenenenue ¢ onopoil Ha TEXHOJOTUYECKYI0 KapTy BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B HKUIKOCTb.

Habmroienue 3a npoBeieHUEM U 00CYKIEHUE COBMECTHO C IIEAAroroM OIbITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTh BBITAIKUBAIOUIEH CHUJIbI, JEUCTBYIONIEH Ha
TEJO B KHUAKOCTH, OT 00bEMa MOTPYXKEHHON B KUIKOCTh YaCTU Tella U OT
MJIOTHOCTH JKUJIKOCTH.

HccnenoBanne moj pykKOBOJACTBOM IIE€Aarora 3aBUCMMOCTH Beca Tela B BOJAC
0T 00bE€Ma MOTrpyKEHHOM B JKUJIKOCTh YaCTH Tela.

Peuienrie THOBBIX PacUETHBIX 3a/1a4 B 1—2 NeHCTBUS C ONIOPOM Ha aJITOPUTM,
MpPEABApPUTEILHO Pa300paHHBIH COBMECTHO C TIEAaroroM Ha MPUMEHEHUE
3aKOHa ApXMMeNa U yCIOBUS IJIaBaHUS Tell.

KoHcTpynpoBanue npu MoMoOIIM MeJarora apeoMerpa Wil KOHCTPYHUPOBaHUE
JIOJIKY U OTIPENEIIEHUE €€ TPYy30IOABEMHOCTH.




CUJIBI, JCHUCTBYIOIIEM Ha TEJo,
MOTPYXKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBHCHMOCTHU
BBITAJIKUBAIOIICH CHJIBI,
JIEUCTBYIOLICH Ha TEJO0 B
JKHJIKOCTH, OT MAacCCHhI TeJa.

4. OnbITHI, JIE€MOHCTPUPYIOLINE
3aBUCHUMOCTD BBITAJIKUBAIOIICH
CWIbl, JCHUCTBYIOIIEM Ha TEJIO B
JKHUJIKOCTH, oT 00BEMa
MOTPY>KEHHONH B JKMAKOCTh 4YacTH
TeJia ¥ OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WIH

KOHCTPYHPOBAHHE JOJIKA
U OlIpeleJICHuEe ee
IPYy30II0ABEMHOCTH.

Paznen 5. PabGoTa u MOIIHOCTB. JHeprus (12 4)

Pabora
M MOIIIHOCTL
(3 9)

Mexanudeckas padota. MonHocTh

Habmtoienue 3a sKCriepuMEHTAIBHBIM ONpPEeIEHUEM MEXaHMYEeCKONH padoThI
CUJIBbl TSDKECTH IPU NAJACHUM TeEla W CUJIbl TPEHWS IPU PABHOMEPHOM
IIEPEMEILIEHUH TeJIa 110 TOPU3OHTATIBHON ITOBEPXHOCTH.

HaGnronenue 3a gemMoHCTpanuel pacdyéra MOIIHOCTH, pPa3BUBAEMOM mMpu
MIOABEME I10 JIECTHHUIIE.

Pemennie THOBBIX pacUETHBIX 3a/1a4 B 1—2 NEHCTBUSA C ONIOPOM Ha AJITOPUTM,
IOpelBapUTEeNbHO pa3o0paHHBIH COBMECTHO C TMEJaroroM Ha pacuér
MEXaHUYECKOM pabOThl U MOIIIHOCTH.




IIpoctbie [IpocTbie MexaHu3MBbI: pblyar, 070k, | HauanbHOe MOHMMAaHKE BBIMTPHIIIA B CUIIE TPOCTHIX MEXAaHU3MOB Ha MpUMEpe
MeXaHM3Mbl | HAKJIOHHAs  IUIOCKOCTh.  [lpasuno | pplyara, HOJBHKHOTO U HEMOABMXKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
(Sy) pasHogecus  pwuiuaea. Ilpumenenue | ViccnenoBaHue COBMECTHO C TIEaroroM yCJIOBHUSI PaBHOBECHS phlyara.
npasuna pagHogecus pviuaea k 610ky. | OOHapyKEHHE 0] pyKOBOJCTBOM IIeAarora ¢ ormopoi Ha JUJTaKTHICCKUI
«3onomoe npaeuno» mexanuku. KIIJI | Matepuas cBOMCTB MPOCTBHIX MEXAHU3MOB B Pa3JIMYHbIX HHCTPYMEHTAX U
OpOCThIX  MexaHu3MoB.  [IpocThlie | MPUCTIOCOONIEHHSX, UCTIOJIB3YEMbIX B OBITY M TEXHHUKE, a TAKKE B KUBBIX
MEXaHU3MBbI B OBITY U TEXHUKE. opranuzmax (MC — Guosnorus).
Jlemoncmpayuu HaOmnronenue 3a SKCepUMEHTAIBHBIM JI0Ka3aTeIbCTBOM PaBEHCTBA padoT
1. [IpuMepbl TPOCTHIX MEXAHU3MOB. | IPU IPUMEHEHUU MTPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pavomet u onstmsr | OnpeneneHue noja pykoBoactsoMm nenarora KITJ[ HakJIIOHHOM MITOCKOCTH.
1.Onpenenennie  paboThl  cuJibl | PemieHue TUIMOBBIX pacy€THBIX 3afad B 1—2 jeiicTBus ¢ omopoid Ha
TpEeHUs npu PAaBHOMEPHOM | aliTOPUTM, TNIPEABAPUTEIBLHO pPa300paHHBI COBMECTHO C TI€JaroroM Ha
JIBUKEHUU Tena 10 | MPUMEHEHUE MpaBuia paBHOBecHs priyara u Ha pacu€t KII/I.
TOPU30HTAIBHON TOBEPXHOCTH.
2. UccaenoBanue YCIIOBUM
PaBHOBECHS pblyara.
3. I3mepenne  KIIJ[  HakiaoHHOU
IJIOCKOCTH (3MeKTpOHHAs
JEMOHCTpAaIIUs).
Mexannyeckas Mexanunueckas sHeprus. | HabmioneHne  3a  DKCIIEPUMEHTAIBHBIM  OTPEICICHHUEM  M3MEHEHUs
seprust (44) | Kynemuueckas u  nomenyuanvHas | KAHETUYECKOH ¥ TIOTEHIMANBHOW SHEPIUM Tena TPH €ro CKaTHIBAHWH II0

snepeus. Ilpespawenue 00HO20 6uoa
MeXaHuyecKol dHep2ul 8 Opy2oil. 3aKoH
COXpaHEHUS YHEPTUU BMEXaHUKE.
JlaGopaTopHblie padoThI 1
ONBITHI.
1. M3yueHue 3akoHa COXpaHEHUS

HAKJIOHHOW IIOCKOCTH.

@OopMyJIMPOBAHUE COBMECTHO C IE€IAaroroM Ha OCHOBE MCCJIEAOBAHUA 3aKOHA
COXPaHEHMS] MEXaHUYECKOU YHEPTHH.

IlpencraBieHue npu MOMOINM IleAarora TIPaHUL IIPUMEHUMOCTH 3aKOHa
COXPAaHEHHUsI SHEPIUU.

Pewiennie TMOBBIX pacUETHBIX 3a/1a4 B 1—2 NEHCTBUSA C ONIOPOM Ha AJITOPUTM,
MpeIBapUTENIbHO Pa300paHHbIl COBMECTHO C IEIAarorom ¢




MEXaHUYIECKOU SHEPTUU
(2JIeKTpOHHAS JEMOHCTpAIKA).

HCIIOJIB30BAHUCM 3dKOHA COXPAaHCHHA DOHCPIUHU.

Pe3zepBHoe Bpemsi (3 1)

Temarnueckoe MIaHUPOBAHKWE U KOJMYECTBO YAaCOB, OTBOJUMBIX Ha OCBOEHHUE KaXJO0H TeMbl y4eOHOro mpeamera
«Duzukay denepanbHON agaNTUPOBAHHON OCHOBHOM 00pa30BATENLHON MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
00y4arouuxcsl ¢ 3aJIepKKON MCUXUYECKOI0 Pa3BUTHSI, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIUM pa3zesioM PDenepanbHOl
paboueii mporpammsbl yueOHoro npeamera « Pusrka» o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO o011ero oopa3zoanus. [Ipu
sToM OpraHu3anus BOpaBe caMa BHOCUTh U3MEHEHUS B COJAEpKAHME U paclpe]esieHne yyeOHOro Marepuaja Mo rojaam
oOy4eHHs, B MOCIEAOBATEIIbHOCTh W3YYEHUS TEM M KOJMYECTBO YAaCOB HA OCBOCHHME KaXXIOHW TEMBI, ONpE/EICHUE
OOOCHOBAHHOCTh JIaHHBIX HW3MEHEHHI ONpeaensieTcsl BbIOPAHHBIM
WHJUBUIYAIbHBIMUA  MICUXO(PU3UYECKUMH OCOOEHHOCTAMH KOHKPETHBIX
oOyuaronuxcst ¢ 3I1P, creneHp0 YCBOGHHOCTH UMH y4€OHBIX TE€M, PEKOMEHAAIUSAMU M0 OTOOpY M aJanTaluu y4eOHOro

OpraHu3allMOHHBIX (QOopM OO0ydeHHUs | T.0.
oOpaszoBaTenbHOM opranuzanueiit  YMK,

TEMATHUYECKOE IINTAHUPOBAHUE

Marepuana 1o (usmnke, npeacTaBiIeHHbIMU B [10SCHUTEIBHO 3amUCKe.

8 KJIACC (68 u)

7 KJIACC (68 1)

TemaTHueck
uii 0JI0K,
TeMbl

OcHOBHOE coepKaHuE

OcHOBHBbIE BU/IbI 1eSITEJILHOCTH y4aIMXCS
(Ha ypoBHE y4eOHBIX JeiiCTBHH)

Paznen 6. TeruioBble siBjieHust (28 4)




Crtpoenue
M CBOMCTBA
BelecTBa
(74)

Ocnosnvie NOIOMCEHUS
MOJeKYIAPHO-KUHEMUYeCKOU
meopuu  CmMpoeHus — eeujecmad.
Macca u pasmepvr amomos u
MOJIEKYIL. Onvimeol,
noomeepoicoaroujue OCHOGHbLE
NON0HCEHUS MONEKYIISIPHO-

KUHEemu4ecKou meopuu.
Mogenu TBEPAOro, XUIAKOTO H

razo00pa3Horo COCTOSIHUI
BemecTBa.  Kpucmannuueckue u
amopguvie  mena. ObviacHeHue
ceolcme 2az08, oJHCUOKoOcmeln U
meépobix mei Ha ocHoge
NONI0JCeHUl MOJLEKYNAPHO-
KUHemu4eckou meopuu.

CmauuBaHue u Kanuj/uislpHble
saenenus. Tennosoe pacuiupernue u
corcamue.

HMemoncmpayuu?

1. HaGmonenue OpOYHOBCKOT'O
JBYKCHUSL.

2. Habmogenue nuddysun.

3. HaOmronenue SIBJICHUU
CMayMBaHUS W KaMWUIAPHBIX
SIBJICHUM.

4. HaGmroneuue TEIJIOBOTO

pacUIMpeHHUs Tell.

HaGnronenne w wmHTEpmpeTands COBMECTHO C TIEAaroroM OIBITOB,
CBHUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUU BEIIECTBA:
OTIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIIECTB B BOJIEC.

Pemenne TUMOBBIX pacyETHBIX 3ajad B 1—2 JOEWCTBUS C OMOpPOW Ha
AJITOPUTM, MPEIBAPUTEIHHO Pa300paHHBIM COBMECTHO C IEIaroroM o
OIICHWBAHUIO KOJUYECTBA aTOMOB WJIM MOJIEKYJ B €IMHHUIICE OO0BEMaA
BCIIICCTBA.

[IpencraBienue mpu IMOMOIIM TMeaarora OPOYHOBCKOTO JIBHIKCHUS,
sBiaeHUA TUPY3Ud U pa3Iuduil MEXITy HUMHU Ha OCHOBE TMOJIOKEHUU
MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA.

OObBsicHEHHE TIpU IIOMOIIM IIeJlarora ¢ OMOpPOM Ha JUIAKTHYCCKUM
MaTeprual OCHOBHBIX pPa3jIW4hii B CTPOCHUU Ta30B, >XUIKOCTEH U
TBEPIABIX TEI C  HCIIOJb30BAHUEM  IIOJIOKCHUM  MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA.

[IpoBeneHne moa pykoOBOJACTBOM IE€AArora OIBITOB IO BBIPAIIMBAHUIO
KPUCTAJJIOB MMOBAPEHHOW COJIA WJIM caxapa.

[IpoBeneHre COBMECTHO € EAroroM U OObSICHEHHE U3 IPEIJIOAKEHHOTO
MIEPEYHS BBIBOJIOB OIBITOB, JIEMOHCTPUPYIOIINUX KANWIISPHBIC SIBICHUS
U SBJICHUE CMadYlBaHMI.

OOBsiCHEHHUE ¢ OMOPOI Ha TEXHOJIOTMYECKYIO KapTy I0JT pyKOBOJICTBOM
nefarora poJin KanWJUIAPHBIX SBICHUW [JI1 TOCTYIUIEHUS BOJBI B
opranusm pacrenuit (MC — Ouomorus).

Habmronenue onbITOB Mo HAOMIOJACHUIO TETJIOBOTO PACIIMPEHUS Ta30B,
JKUIKOCTEU U TBEPIBIX TEIL.

OOBsicCHEHHE ¢ OMOPOI Ha TEXHOJIOTMYECKYIO KapTy MOJT PYKOBOJICTBOM
nejarora COXpaHeHusi o0bEéMa TBEPABIX TEN, TEKYYECTH KHUIAKOCTH (B
TOM YHCJI€, PA3HUIbI B TEKY4YECTH ISl Pa3HbIX KUJKOCTEW), NaBIeHUS
rasa.




5. I3MeHenue aBiieHUs rasza npu
M3MEHEHUU o0BEMa u
HarpeBaHUM WU OXJIAXK]ICHUU.

Jlabopamopuvie  pabomvr  u

OnbvIMol.

l.OnpiTel 1O  OOHAPYKEHHIO
JNEUCTBUS CHJI MOJIEKYJISIPHOTO
OPUTSDKEHUS (MM DJIEKTPOHHAs
JEMOHCTpAaIIUs ).

2.0nbITBl 1O BBIPAIBAHUIO
KPHUCTAJUIOB TOBAapEHHOM COJIHU
WJIU caxapa.

3. OnObITBI 1o HaOJIIO JEHUIO
TEIUIOBOTO PAaCIIUPEHUsI Ta30B,
KUJIKOCTEW U TBEPABIX TEI.

4. OnpeneneHue JIABJICHUS
BO3/IyXa B OaJUIOHE MITIPHUIIA.

5. OnbITel,  JEMOHCTPUPYIOLIUE
3aBUCHMOCTH JaBJIECHUS BO3yXa
OT ero o0béMa W HarpeBaHUs
WJTH OXJTQKICHUS.

6. [Iposepxa eunomesvt NUHEUHOU
3a8ucumMocmu OJiUHbl CMOJNOUKA
JHcuoKocmu 8
mepmomMempuyeckou  mpyoke
om memnepamypbi.

HaGnronenue 3a  MpOBEACHWUEM  OMBITOB,  JAEMOHCTPUPYIOIIHNX
3aBUCUMOCTh JaBJCHHUS BO3IyXa OT €ro oO0héMa W HarpeBaHUs WU
OXJIAXKIEHUS, U UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSPHOTO
YUEHUS.

AHanu3 1pyu NOMONIY NeJarora ¢ ONopo Ha JUJAKTUUECKUN MaTepuai
MPAKTUYECKUX CUTYyallMid, CBI3aHHBIX CO CBOMCTBAMU Ia30B, KUJIKOCTEU
Y TBEPJIBIX TEIL.




TennoBbie
MPOLECcChI
(21 9)

Temnepatypa. Cés3v
memnepamypvl  CO  CKOPOCHbIO
Menio8020 0BUMNCEHUS 4acmuy.

Buytpennsiss sueprus. Cnocobwi
U3BMEHEeHUs1 BHYMPEHHel dHepeUU:

menionepeoaia U  cosepuleHue
pabomul. Buowi mennonepedauu:
MeNnI0NPOBOOHOCMb,  KOHBEKYUS,
u3nyyeHue.

KonudectBo Teminotel. Y aenbHas
TEIJI0OEMKOCTh BEIIECTBRA.
Tennoobmen u menyogoe

pasHosecue. Ypaguenue meniogozo
oananca.

IInasnenue u  omeepoesanue
KPUCALIUYeCKUX sewecms.
VaenbHasg TEIJIOTa  IUIABJICHMUS.
Ilapoobpazosanue u KoHOencayus.
Ucnapenue  (MC). Kunenue.
VY nenbHas TEIoTa
napooOpa3oBaHusl.  3a6UCUMOCHIb
memnepamypbl KUNeHus om
ammocgheprozo 0aseHusl.
Brasicnocms 6o30yxa.

DOHeprus TOIUIMBA. Y JelbHAs

TEIJIOTa CTOPAHMUS.

Ipunyunovr pabomel meniogvix
osucamenet. KIIJ[  mennogoeco
osucamens. Tennosvie osucamenu u

O60cHOBaHME 10 TOATOTOBIEHHOMY QJITOPUTMY COBMECTHO C IIE1arorom
IpaBUII U3MEpPEHUs TEMIIEPaTypBHI.
CpaBHEHHE pa3INYHbIX CIOCOOOB U3MEPEHMSI U LIIKAJI TEMIIEPATYPHI.
HabitoieHue 3a mpoBeIEHUEM OIIBITOB, AEMOHCTPUPYIOIUX U3MEHEHHUE
BHYTPEHHE SHEpruM Tejla B pe3yjbTaTe TeIUIoNepeaaun U padoThI
BHEILHUX CHIL.
HaGmronenne 3a mpoBelEHHWEM OIBITOB, OOCYXJACHHE NPAKTHUECKUX
CUTYyallMil, JEMOHCTPUPYIOIIMX pa3JIUYHbIe BHJbI TEIUIONEPEIayu:
TEIJIONPOBOJIHOCTh, KOHBEKIUIO, U3ITyYEHHE.
HccnenoBanue ¢ ONOpOM HA  TEXHOJIOTMYECKYHO  KapTy IOJ
PYKOBOJICTBOM II€Jjarora sIBI€HUS TEIUIOOOMEHa IpH CMELIMBaHUU
XOJIOJHOM U TOPSYEH BOJIBI.
Habnronenue ycTaHOBIIEHUS TEIJIOBOTO PaBHOBECHUS MEXAY ropsyel u
XOJIOTHOUW BOJOM.

Onpenenenve mnpu TMOMOIIM MeJarora KOJWYECTBa  TEIUIOTHI,
MOJIYYEHHOTO BOJIOM NpPH TEIIOOOMEHE C HarpeThiM METATTMYECKUM
UJTUHPOM.

Onpenenenue no TadaUIE yAEIbHON TEINIOEMKOCTH BEUIECTBA.
Pemienne TUMOBBIX pacdy€THBIX 3aAa4y B 1—2 JEWCTBUSL C OMOpPOM Ha
ITOPUTM, TIPEABAPUTEIIHLHO pa300paHHBIN COBMECTHO C IMEIarorom,
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMYECTBA TEILIOTHI U TEIUNIOEMKOCTH MPU
TEII000MEHE.

AHanu3 Tpd  TOMOIIM  MEeJarora  CUTyaluid  IPaAKTUYECKOTO
VCTIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB M MATEPUAJIOB, HAIPUMED
B LIEJAX SHEProcOepeKeHus: TEIION30JIALMs, 3Heprocoeperaroume
KPBIIIH, TEPMO aKKYMYJIATOPHI U T. 1.

Habmronenue siBiieHnit ucnapeHus: U KOHACHCAIIUH.

Habmronenue 3a wucciaegoBaHuMeM TMpoliecca HUCHMAPEHUs] Pa3TuyHBIX
JKUJKOCTEH.




3awuma  OKpydcaroueli  cpeovl
(MC).
3axon COXpaHeHUs. u

npespaujeHusl IHepeUU 8 menio8blx
npoyeccax (MC).

Hemoncmpayuu’
1. [IpaBuia
TeMIepaTyphbl.

2. Bugpl Tenonepenayu.

. OxJnaxxieHre Mpu COBEPILICHUU
paboTHI.
4. HarpeBanue mpu COBEpIICHUU
pabOThI BHEIITHUMHU CHJIAMH.
5. CpaBHeHUE TETIIOEMKOCTEMN
Pa3JIMYHbBIX BEIIECTB.
. HaOmronenue xuneuus.

7. HaGmroneuue IMOCTOSIHCTBA
TeMIepaTyphl IpH IJIABJICHUH.

8. Monenn TEIJIOBLIX ABUTATEIEH.

Jlabopamopuvie  padomer u

OnbIMbL.

1. IIposepka eunome3swvl auHerHoOU
3a6UCUMOCIU OJIUHbL CIMOJIOUKA
JHcuoKocmu 8
mepmomempuyeckou  mpyoke
om memnepamypbi.

2.HaOmronenue U3MEHEHUS
BHYTPEHHEH OJHEpPrMyh Tejla B
pe3yJibTare Teronepeaadyu u

U3MEpEHUs

(98]

(@)

OObsCHEHHE MO aIrOpUTMYy COBMECTHO C I€JaroroM SIBJICHHM
UCIIAPEHUS M KOHJEHCALlMU Ha OCHOBE aTOMHO-MOJIEKYJISIPHOIO YUCHHUS.
HaGmtonenne u 00BsACHEHHE TMpoliecca KWUIIEHUS, B TOM YHCIE
3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT 1aBJICHHUS.

Omnpenenenre no TabauIEe OTHOCUTEIbHON BIaXKHOCTH BO3-1yXa.
HaGmonenune mnporecca IJIaBlI€HUS KPUCTAUIMYECKOTO BEIECTBA,
HalpuMep, JIbJa.

CpaBHeHHE TO IUIAHY MPHU MOMOIIM MEAArora NpoLecCOB IUIABICHUS
KPUCTAJUIMUECKUX TeJl ¥ pa3MsrdeHus! Py HarpeBaHUM aMOP(HBIX TEJl.
Onpenenenue 1o TadauIE yAEIbHON TEIUIOTHI IIABICHHUS JIbJIA.
OObscHEHHE MO CcXeMe Mocie OOCYXKIEHHs C MNeAaroroM sBICHUIM
IUIABJICHUSI WM KPUCTAUIM3allMM HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUECHUS.

Pemienne TMMoBBIX pacy€THBIX 3a1ad B |—2 neWCTBUSA C ONMOpPOM Ha
AIrOPUTM, MPEABAPUTEIILHO pPa300paHHBI COBMECTHO C IEAAarorom,
CBSI3aHHBIX C BBIYHMCICHUEM KOJIMYECTBA TEILUIOTHI B IPOLECCax
TEIUIONEPEAAYN TPU IUIABJICHUM W KPUCTAUIM3ALWU, WCIAPEHUH U
KOHJICHCALIUH.

AHanu3 1py NOMOIIY Mejarora ¢ onopor Ha AMAAKTHYECKUN MaTepuat
CUTyallUd IPAKTUYECKOTO IPUMEHEHHUS SABJICHUN IUIABJICHUA U
KPUCTAJIN3ALMU, HANPUMEDP, MOJYyYECHUE CBEPXUUCTBIX MATEPUAIIOB,
coJieBas Iperka u Jp.

AHanu3 mpv MOMOIIM TMegarora padoTel M OOBSCHEHHE NpPUHLUIA
NEWCTBUSA TEIJIOBOTO JIBUTATEIIA.

Brrunciienne konu4yecTBa TEIUIOTHI, BBIAEISAIOLIETOCS IPU CrOPaHHUH
pa3nuuHbIX BUI0B TorunBa, u KIIJI geuraresns.

OO0cyxaeHue COBMECTHO C MENaroroM 3KOJOTMYECKUX MOCIEACTBUI
WCIIOJIb30BaHUsl JIBUTATENE BHYTPEHHETO CropaHusl, TEIUIOBBIX U
ruapoasiekTpoctaniui (MC — 3koJiorust, XuMus).




pabOThI BHEIIHUX CHIL

. UccnenoBanue SIBJICHUS
TEMI000MEHA MPU CMEIIMBAHUU
XOJIOJHOW U TOPSTYEU BOJIBI.

. Onpeoenenue Koauvecmea
menjiomsl, NOAYYEHHO20 000U
npu menjioobmene ¢ Hazpemuim
MEMANIUYECKUM YUTUHOPOM.

. UccnienoBanue npouecca
HCTIapEHUS.

. Onpenenenue OTHOCHUTENIBHOU
BJI&JXHOCTH BO31yXa.

. Onpeoenenue VOeIbHO

menjiomsl N1A6IeHUsL TbOd.

Pa3nen 7. JnekTpuyeckue U MarHuTHeole sisjienus (37 4)




JIeKTpuYe
cKHe
3apsaabl.
3apsikeHHBI
e TeJia U uX
B3auMojaenc
TBHE (7 4)

Onexmpuzayus men. JIBa poxaa
ANEKTPUUYECKUX 3apsi/iOB.
B3anmoeiicTBue 3apsiKEHHBIX TEI.
3axon Kynowna (3asucumocms cunivl
83aUMOOCUCMBUSL 3APAHCEHHBIX MeJl
om 8eNUUUHDB] 3aps008 u
PacCcmosiHuss Medcoy menamu).

DIIEKTPUYECKOE noJie.
Hanpsorcénnocms  a1ekmpuueckozo
nonsa.  Ilpunyun  cynepnozuyuu
9N1eKMpU4eCcKux noeiti (na
Ka4eCcmeeHHOM YpPOGHe).

Hocumenu 9JIeKMPUYECKUX
3aps008. Inemenmapuwiii
anekmpudeckuti 3apso. Cmpoenue
amoma. [IpoBogHMKH u
JTUPJIEKTPUKU. 3aKOH COXpPaHCHUS
AIIEKTPUUYECKOTO 3apsia.

Hemoncmpayuu?

1. DnexkTpuzanus Ten.

2.J]IBa  pola  BIEKTPUUYECKHUX

3apsAIOB M B3aUMOJICHMCTBHUE
3apsHKEHHBIX TETT.

3. YcrpolicTBO u JICUCTBUE
AJIEKTPOCKOIIA.

4. DnexkTpocTaTnyeckas
WHIYKITUS.

5. 3aKkoH COXpaHEHHUS

HaGnronenne 3a TPOBENCHHWEM OMBITOB 10 JJICKTPU3AIUHA  TEJ
MIPU CONPUKOCHOBEHUU U MH]IYKIIUEH.

Habmronenne u oObsCHEHHE C OMOPOW Ha JUAAKTHYCCKUM MaTepuall
B3aUMOJICHCTBUS OJJTHOUMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEJl.
OObsicHeHHME MpU  TIOMOIINM  TeJlarora  NMPUHLMNA  JACHCTBUS
3JIEKTPOCKOIIA.

OOBsICHEHHME COBMECTHO C TEIaroroM sIBJICHUW DSJICKTPU3AMHU TPU
CONPUKOCHOBEHUU TE€1 M HMHAYKIMEW C HCMOJb30BAHWEM 3HAHHUI O
HOCHUTEJISX JIEKTPUUYECKUX 3apsiIOB B BEIIECTRE.

Pacno3naBanne u OOBSICHEHHE IIO CXEME COBMECTHO C IIeIarorom
SIBJICHUI AJICKTPU3AIIMU B TTIOBCETHEBHOM KU3HHU.

Habmronenne u oObICHEHHWE C OMOPOM HA TEXHOJOTHYECKYHO KapTy

OTBITOB, WJUTIOCTPUPYIONIUX 3aKOH COXpaHEHUS  DJICKTPUYECKOIO
3apsija.
HaOntonenue OmbITOB 1O  MOJEIUPOBAHUIO  CUJIOBBIX  JIMHUU

QJICKTPHUICCKOI'O I10JIA.
HCCJ’ICI[OB&HI/Ie moa PyKOoBOJACTBOM II€garora I[GIZCTBHH QJICKTPUICCKOTO
I10JIs1 HAa ITPOBOJAHUKH U TUBJICKTPUKHU




AIEKTPUYECKUX 3aPSIOB.
Jlabopamopusie  pabomer  u
OnbvIMmol.
1. OmeiTel 100  HAOIIOAECHUIO
ANEKTPU3ALMU TENl HHIYyKIUEH
Y TIPH COMTPUKOCHOBEHUH.




IMocTosTHHBI
17
3JIeKTpHUYec

Kkuii Tox (17

4)

DNeKTpUYecKuli TOK. Ycinosus
CYWecmeo8anusi  2J1eKmpuiecKoco
moka. VICTOUHHKH TOCTOSIHHOTO
TOKa. JIEHCTBHUS DIIEKTPUUYECKOTO
TOKa  (TEIUIOBOE, XUMHUYECKOE,
MarHUTHOE). D1eKmpu4ecKuti moke
HCUOKOCMSAX U 2A3AX.

Pabota u MOIIIHOCTh
ANEKTPUYECKOT0  TOKa.  3aKowu
IDrcoyna—Jlenya. nexkmpuueckue
yenu u nompeoumenu

9N1eKMpU4ecKol 3Hepeuu 6 Ovimy.
Onektpuyeckas 1enb. Cuna Toka.

DIJIEKTPUYECKOE HaIIpsDKEHUE.
ComnpoTusiieHue ITPOBOAHUKA.
Yoenvnoe conpomuenenue

sewjecmea. 3akoH Oma 11 yJacTka
L(ETIH. ITocnenoBarensHOE 51
napajuiebHOE COEIMHEHUE
IIPOBOJIHUKOB. Kopomxkoe
3amulKauue.

Jemoncmpayuu?

1. IIpoBOAHUKY W AUBIEKTPUKH.

2. MonenupoBaHue CUJIOBEIX
JIMHHAW DJIEKTPUYECKOTO TTOJIS.

3. ICTOYHHMKH MMOCTOSHHOTO TOKA.

4. leicTBust BJIEKTPHUYECKOTO
TOKa.

HaGmronenne pa3nuyHbBIX BUAOB JCHCTBHUS JJIEKTPHUYECKOTO TOKAa M
OOHapyX€HHE COBMECTHO C NIE€JaroroM »3TUX BHUIOB JECUCTBHUS B
IIOBCEHEBHOM KU3HU.

Cbopka 1O cXeMe€ U UCIHbITaHuE
AIIEKTPUYECKON LIETIH ITIOCTOSIHHOTO TOKa.
Hab6itoieHue 3a 1eMOHCTpaluei N3MEpeHUst CUJIbl TOKa aMIIEPMETPOM.
HaGmtonenne 3a  JeMOHCTpalMedl  M3MEpEeHUs  3JIEKTPUYECKOrO
HaIPSHDKEHUS BOJIBTMETPOM.

[IpoBenenne u OOBACHEHHE TMPU TMOMOUIM YYHUTENS OIBITOB,
JEMOHCTPUPYIOLUX 3aBUCHUMOCTb JJIEKTPUYECKOIO COIPOTUBIICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJAW IIONEPEYHOI0 CEYEHHUS U
Marepuaia.

HaGmtonenue 3a JeMoOHCTpaneil ucciaeloBaHUS 3aBUCUMOCTU CHIIBI
TOKQ, MPOTEKAIOLIEr0 Yepe3 PEe3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE.

ba3zoBble mpeAcCTaBiIEeHHs O NOpaBUIAX CIOKEHUS HAIPSHKEHUN IpU
NOCJIEN0BATENBHOM COEAMHEHNN JIBYX PE3UCTOPOB.

ba3oBble npencTaBiaeHns 0 MpaBUiIax sl CUIIBI TOKA MPH NapauIeIbHOM
COEAMHEHNH PE3UCTOPOB.

Habmonenune JNEMOHCTPALAN regarora 0 CUTYyaLHsIX
NOCJENOBATENBHOTO W NAPAJUIEIbBHOTO COEOUHEHHS IMPOBOAHUKOB B
JOMAIIHUX DJIEKTPUYECKUX CETSX.

Pemienne THMoBBIX pacy€THBIX 3anad B |—2 nelcTBUSA C ONMOPOM Ha
aNrOpPUTM, MPEIBAPUTEIBHO Pa300paHHBI COBMECTHO C MENAroroM C
UCTOJb30BaHuEM 3akoHa Oma u ¢opMyn pacué€ra 3JIEKTPUUECKOTO
CONIPOTHUBJICHUS IPU MTOCIEAOBATEIBLHOM U NTApaJUIEIbHOM COEIMHEHUN
IIPOBOJIHUKOB.
Onpenenenue ¢

oA KOHTPOJIEM IICAarora

OHOpOﬁ Ha TCXHOJOTHYCCKYIO mona

KapTy




5. DIEKTpUYECKU TOK B
HKUJKOCTH.
. ['a30BbIi1 pa3psia.
1. U3mepenue CHJIBI TOKa
aMIIEPMETPOM.

8. I3amepeHue  3IEKTPUYECKOTO

HaIPSKEHHS BOJIBTMETPOM.
9. Peocrar 17| MarasvH
COIPOTUBIICHUU.
Jlabopamopuvie  padomer u
Onvlmaol.

1. UccnenoBanue JIeNCTBUA
ANEKTPUYECKOr0  TOJdsl  Ha
MPOBOJAHUKH U TUAJIEKTPUKHU.

2. Coopka W mpoBepka pabOThI
AIEKTPUYECKOUN enu
MOCTOSTHHOT'O TOKA.

3. I3Mepenne u peryanpoBaHHE
CUJIBI TOKA.

4. V3mepeHue U peryiMpoBaHUE
HaIpsHKEHUS.

5. Uccneoosanue  3asucumocmu
CUNbl MOKaA, udyuje2o uepes pe-
3ucmop, om CONpPOMUEIEeHUs
pe3ucmopa u HanpANCeHUs.

6. Onvimoel,  0emoHCmMpupyouue
3A6UCUMOCMb DNIEKMPUUECKO2O
COnpomueneHust NPOBOOHUKA

N

PYKOBOJICTBOM M€arora padoThl AMEKTPHUUECKOTO TOKA, IPOTEKAIOIIETO
4epes pe3ucTop.

Ornpenenenue ¢ onopor Ha TEXHOJIOTUYECKYIO KapTy IMOJ PYKOBOJCTBOM
Nejarora MOIHOCTH AJEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HaGnronenue 3a wucciegoBaHWEeM 3aBUCHUMOCTH CUJIBI TOKa dYepe3
JAMIIOYKY OT HAIPSKEHUs Ha HEW.

Ornpenenenue ¢ oopoi Ha TEXHOJIOTHYECKYIO KapTy MO PYKOBOJCTBOM
nenarora KIIJ[ narpeBarens.

Habntonenue 3a wuccineoBaHuEM MpeoOpa3oBaHUsl DSHEPIUU  IPU
oABEME IPy3a ANEKTPOABUTATEIIEM.

OObsicHEHUE TOCNE PACCYKACHUS C MEIaroroM U COCTaBJICHUE IIaHa-
KOHCIIEKTa  YCTpOMICTBA W  NpUHIOMOA  JCHCTBUSA  JOMAIIHHX
AJIEKTPOHArpeBATENBHBIX TPHUOOPOB.

OOBbscHEHUE MOCNIEe PAacCYX ACHUS C IeIaroroM M COCTaBJICHHE IJIaHa-
KOHCIIEKTa IPUYUH KOPOTKOIO 3aMbIKaHHWA W IPUHLMUIIA JACHCTBUSA
IUTABKHUX IIPEIOXPAHUTEIEH.

Pemienne TUMOBBIX pacy€THBIX 3a1ad B |—2 JOelCTBUS C OMOPOil Ha
QJITOPUTM, TPEIBAPUTEIHLHO Pa300paHHBI COBMECTHO C TE€IaroroM ¢
UCII0JIb30BaHMeM 3akoHa Jxoyns—JleHna.

HabutoieHne BO3HUKHOBEHHUSI 3JIEKTPUUYECKOTO TOKA B )KUIKOCTH.




om e20 OIUHbl, NIOUWAOU
nonepeyHoco ceuenusl u
mamepuana.

7. llposepxa npasuna cnoxcenus
HanpsiceHuul npu
nocn1e008amenbHOM
coeouHeHuu 08yxX pe3ucmopos.

8. Ilposepxa npasuna ona cuuvl
moKa  npu  NapaiiebHOM
COeOUHEeHUU pe3uUcmopos.

9. Onpenenenne paboThI
AIEKTPUUECKOTO TOKa,
UJIYIIETO YEPE3 PE3UCTOP.

10. OmnpeneneHue MOIITHOCTH
AIEKTPUUYECKOTO TOKa,

BBIJICIISIEMOM HA PE3UCTOPE.

11. HUccnenoBanne 3aBUCHUMOCTH
CUJIbl TOKa, HWIYIIETO dYepes
JAMIIOYKY, OT HaINpsOKCHUS Ha
HEM.

12. Onpeoenenue Kl
Hazpesameisi.




MarauTHsl
e ABJICHUA
(6 9)

ITocTossHHBIC MAarHUTHI.
BzaumMopaenicTBre OCTOSSHHBIX
MaruuToB. Macnumnoe noae.
Maenummnoe none 3emau u e2o
3HaueHue OJisl HCU3HU Ha 3eme.
Onvim Opcmeoda. Maenumnoe none
9/IeKMPUYECKO20 MOKd.
Ilpumenenue snexmpomacHumos &
mexHuke. [leticmeue MAacHUMHO20
nOJIsl HA NPOBOOHUK C MOKOM.
Anexmpoosuzamenb HOCHOAHHO20
moka. Mcnonvzosanue
anexmpoosucamerelil 8
MEXHUYECKUX YCmpoucmeax u Ha
mpaucnopme.

Hemoncmpayuu?

1. BzaumopeicTBue
IMOCTOSIHHBIX MAarHUTOB.

2.  MopgenupoBaHue
HEBO3MO>KHOCTH
TIOJIFOCOB MarHura.

3. MoaenupoBaHrue MarHUTHBIX
T10JICH MOCTOSTHHBIX MarHUTOB.

4. OmnwIT Dpcrena.

5. MaruauTtHoe
DJIEKTPOMATHMUT.

6. JlelicTBHE MarHMTHOI'O IIOJIS
Ha MPOBOJHUK C TOKOM.

pas3aeneHus

I10JIC TOKaA.

UccnenoBanne  mox  pyKOBOJCTBOM
B3aUMOJEHCTBUS ITOCTOSTHHBIX MAarHUTOB.
N3ydenne ¢ onopoid Ha TEXHOJIOTMYECKYIO KapTy IMOJA PYKOBOJCTBOM
negarora  MarHUTHOTO — TOJISI  MOCTOSHHBIX ~ MAarHUTOB TPH  HX
00BbEIMHEHUH U PA3JCICHUH.

HaGnronenue 3a mnpoBefeHUEM OMNBITOB MO BU3YaJIW3allUM  TOJIS
MOCTOSTHHBIX MarHuTOB.

N3ydenne mnoa pykKOBOACTBOM IIeJarora SIBJICHUSI HaMarHUYWBaHUs
BEILIECTRA.

HccnenoBanne COBMECTHO € MEAArOroM JEUCTBHS NEKTPUUYECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

HaOnronenne 3a  mpoBeJEHHEM  ONBITOB,  JEMOHCTPHUPYIOIIUX
3aBUCHMOCTbh CHJIbI B3aUMOJEHCTBHS KAaTyIIKH C TOKOM UM MarHuTa OT
CUJIbI U HAIIPABJICHUS TOKA B KaTYIIIKE.

AHaJIM3 MpU MTOMOIIIM Mearora CUTyalui MpakTHYECKOro MPUMEHEHUS
AJIEKTPOMAarHuToB (B OBITOBBIX ~ TEXHUYECKHX  YCTpPOMCTBaXx,
MPOMBIILJIEHHOCTH, MEUIUHE).

N3ydyeHnne ¢ onmopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PYKOBOJCTBOM
nejgarora JeMCTBUS MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
N3yyenne ¢ onopod Ha JUIAKTHYECKMH Marepuan JCHUCTBUS

rncagarora MardmMTHOI'O

BJICKTPOJIBUTATEIS.
N3mepenue coBmectHo ¢ mnemarorom KIIJI »nekTpoaBuratenbHON
YCTaHOBKH.

bazoBbie MIPEICTABJICHUS 0 PA3IIUYHBIX MIPUMEHEHUSIX

ANEKTPOJBUTATENEH (TpaHCTIOPT, OBITOBBIE YCTPOMCTBA U Ap.).




7.  DONEKTPOJABUraTENb

MOCTOSTHHOTO TOKA.
Jlabopamopnsie  padomot u
Oonvlmaol.

1. HccnenoBaHne MarHUTHOTO

B3aUMOJEHCTBUS MOCTOSTHHBIX

MarHuTOB.

2. H3yuyeHne MarHuTHOIO MOJIA

MOCTOSIHHBIX MAarHuTOB IMPU HX

00BEMHEHUY U Pa3/ICIICHUN.

3. MHccunenoBanue JIEUCTBUS

AIEKTPUYECKOTO TOKa Ha

MAarHuTHYIO CTPEJIKY.

4. OnbITbl, AEMOHCTPUPYIOIIUE

3aBUCUMOCTh CHUJIBI

B3aUMOJICUCTBUSL  KATyLIIKU €

TOKOM M MarHuTa OT CHJIbl TOKa U

HaIlpaBJIEHUS TOKA B KATYIIIKE.

5. WNsydenue JICUCTBUSA

MAarHuTHOTO MOJIsI Ha IPOBOJHUK

C TOKOM.

6. Koncmpyuposanue u
usyueHue pabomol
91eKMpoo8U2ames.

7. W3mepenue KIII
3JIEKTPOABUTATEIIBHON

YCTaHOBKH.




JJieKTpoMa
THUTHAA
HHIYKIHSA
(49)

Onvimbt  @apades.  Aenenue

9NEKMPOMASHUMHOU UHOYKYUU.
IIpasuno Jlenya.
Anexmpozenepamop. Cnocobul
HOJYYeHUs. 9/IeKMPUYeCcKoll
9Hepeuu.  DNEKTPOCTAHIIMM  Ha
BO300OHOBJISIEMBIX MCTOYHUKAX
HHEPTUU.

HMemoncmpayuu?

1. UcciaenoBanue SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIHH.

2. OnbiTel @apajnes.

3. 3aBUCUMOCTH HaIlpaBJICHUS
WHJIYKIIMIOHHOTO  TOKa  OT
YCJIOBHM €r0 BO3HUKHOBEHHUS.

4. DNeKTporeHepaTop
MOCTOSTHHOT'O TOKA.

Jlabopamopuvie  padomvt u

onsimul.

I. OmnpiTel 1O HCCIETOBAHUIO

SIBJICHUS AJICKTPOMArHUTHOM
VHIYKIWU: HUCClIeI0BaHNE
U3MEHEHU N 3HAYEHUA u

HaIpaBJICHUA HHAYKIOUOHHOTI'O
TOKaA.

HpOBCI[eHI/Ie COBMCCTHO C I1I€garoroM OIBbITOB IIO0 HCCICIOBAHHIO
SABJICHUSA SHCKTpOMaFHHTHOﬁ WHAYKIUU: HCCICAOBAHUC U3MEHCHUMN
3HA4YCHUA 1 HAIIPABJICHUA NMHAYKIUOHHOT'O TOKa

Pe3epBHoe Bpemsi (3 )




9 KJIACC (102 u)

TemaTuyeck OcHoBHOe coiep:KkaHne OcHoBHBIE BUBI 1eSITEJILHOCTH YUALIUXCS

Ui 0JI0K, (Ha ypoBHE y4eOHBIX JeiiCTBHI)

TemMa
Paznen 8. Mexanuueckue siBjaeHus (40 1)

Mexanunyeck Mexannueckoe JBUKEHUE. | AHAJIU3 C TIOMOINBIO TMeaarora W OoOCYXJCHHE pa3IMYHBIX MPUMEPOB
oe ABm:kenne | MartepuanbHas  Touka.  Cucrema | MEXaHUYSCKOTO JBHKCHUS.
U CIOCO0BI oTcuéra. OtnocurenbHOCTH | OOCYXKICHHE COBMECTHO C TEJaroroM TIpaHUI] MPUMEHUMOCTH MOJENH
ero MEXaHUIECKOTO IBYDKCHUS. | «MaTepUaIbHAS TOUKA.
ONMUCAHUS PaBHOMEpHOE npsMonuHeiiHoe | Onucanue mociie OOCYXKACHHS C TeAaroroM MEXaHWYECKOTO JBUKEHUS
(10 v) JBH>KCHUE. Hepasnomepnoe | paznuynbiMu criocodamu (ypaBHEHUE, Ta0IuIa, rpauk).

npsamoaunelinoe osudxcerue. CpenaHss
U MCHOBEHHASI CKOPOCMb mena npu
HEPABHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoycxopennoe
NPAMOTIUHEUHOE osudcenue.
CBoOoaHoe MajgicHue. Onvimol
T'anunes.

Pasnomepnoe osudiceHue no

okpysichocmu. Ilepuoo u uacmoma
obpawenus. Jlumeiunas u yenoeas

ckopocmu. Ilenmpocmpemumenvroe
YCKopeHue.
Hemoncmpauuu

1. HaGmronenue MEXAHNYECKOI 0

AHalM3 TOJ PYKOBOACTBOM IEAArora >XW3HEHHBIX CUTyalldid, B KOTOPBIX
IIPOSIBIIIETCSI OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.

Habnrogenne MexXaHWYecKOro [BHXKEHUSI Tella OTHOCUTENBHO pa3HbIX TeJ
OTCYETA.

CpaBHEHME NyTENM W TPACKTOPUM IBHKEHHMS C ONMOPOM HA TEXHOJIOTUYECKYIO
KapTy IOJ PYKOBOACTBOM I€larora OJHOTO M TOTO K€ TeJla OTHOCHUTENIBHO
pa3HbBIX TEJI OTCYETA.

AHanu3 ¢ NOMOIIbIO nejarora TekcTa ['anunes 00 OTHOCUTENbHOCTU JBUKECHMUS;
BBITIOJIHEHHE 3a/IaHUM 110 TEKCTY (CMBICIOBOE YTEHUE).

[Ipocreiimie BEIYHMCICHUS 1O 00pa3ily CpeaHeld CKOPOCTU CKOJBKEHUSI OpycKa
WJIM JBWKECHMS 1IApUKA 110 HAKJIOHHOW IUIOCKOCTH.

AHanu3 1 00CyXAeHHe C OOPOI Ha TEXHOJIOTMUECKYIO KapTy MO/ PyKOBOJCTBOM
nejarora cioco0o0B MPUONIMKEHHOTO ONPeIeNIEHUsI MTHOBEHHOM CKOPOCTH.




JNBIKEHUS Tela OTHOCUTEIBHO
pa3HbIX TENl OTCUETA.

2. CpaBHEHHE MyTEW U TPACKTOPHIA
JBUKEHUS OJTHOTO U TOTO K€ TeJa

OTHOCHUTEIBHO pasHbIX  Tel
OTCYETA.

3. U3mepenue CKOPOCTH 151
YCKOPEHUS IPSIMOJIMHEWMHOTO
JBUKEHUS.

4. UccnenoBanue IIPU3HAKOB

PaBHOYCKOPEHHOTO JBMKEHUSI.
5. HaOmroneHue OBMKEHHUS TeEjaa IO

OKPYXHOCTH.
6. HaOmroneHue MEXAHUYECKUX
SIBJICHUH, TIPOUCX O ISIIIIAX B

cuctemMe otrcuéra «Temexkar IIpu
ee PaBHOMCPHOM H YCKOPCHHOM

JIBUKEHUU OTHOCHUTEJIHHO
KaOuHeTa PU3UKH.
Jlabopamopnvie pabomul u

Onvlmol.

1. Koncmpyuposanue mpaxma 0
paseona u oanvHelue2o

DPABHOMEPHO20 OBUIICEHUSL WAPUKA
WU METIeAHCKU.

2. OnpeneneHyue cpeaHed CKOPOCTH
CKOJIBKECHUS Opycka WIH
JBH>KCHUS IIapUKa M0 HAKIIOHHOMN
MJIOCKOCTH.

Onpenenenue TmoOCI€ pPAcCyKJEHUS C TMEJaroroM IO CXeME CKOPOCTH
PaBHOMEPHOTO JIBIDKEHMS (IIApUKa B IKUIKOCTH, MOJIETU DJIEKTPUUYECKOIrO
aBTOMOOWJIA U T. I1.).

OnpeneneHue COBMECTHO C TMEAAaroroM IyTH, MPOMJIEHHOTO 3a JaHHBIM
IPOMEXYTOK BpPEMEHHU, W CKOPOCTH Tela MO TpauKy 3aBUCUMOCTH IIyTH
PaBHOMEPHOTO JIBUKECHHS OT BPEMEHH.

HauanpHble mpeacTaBieHHe O MPUHLHUIAX JIEHCTBUS NMPUOOPOB, MU3MEPSIOMINUX
CKOPOCTb (CITUJIOMETPOB).

[Tpocreiimye BeIAUCICHUS 1O 00pa3ily MyTH U CKOPOCTH MPU PAaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JBM>KEHUH Tela.

OmnpeneneHre COBMECTHO C MENAaroroM IPOMIEHHOTO NYTH MU YCKOPEHMS
JNBUKEHHMSI Tejla 1O TIpauKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABMXKEHHUS T€la OT BPEMEHHU.

Omnpenenenre ¢ NOMOUIbIO IEAarora yCKOPEHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIIIOCKOCTH.

W3mepenre 1mo cxememnociie pacCyX AEHUs C MEeAaroroM IMepuojia U 4acTOThI
oOpalieHus Tejia o OKPY>KHOCTH.

Omnpenenenre  HaXOXKIEHUS TIOJ  PYKOBOJCTBOM
PaBHOMEPHOTO JBMKEHUS Tella IO OKPY>KHOCTH.
Pemienrie TMMOBBIX PacyETHBIX 3a7a4 B 1—2 NEWCTBUA ¢ ONMOPOM HA aJIrOPUTM,
IpeBApUTENIbHO PAa300paHHBII COBMECTHO C I[E€aroroM Ha OIpejaesieHue
KMHEMaTUYECKUX XapaKTePUCTUK MEXAaHUUECKOIO JBHKEHUS PA3IMYHBIX BUJIOB.
Pacno3znaBanue u npuOIMKEHHOE ONMUCaHUe MO 0Opasily mocie o0CyXJIEHUs ¢
NEearoroM pa3jMyHbIX BUIOB MEXAHUYECKOTO JBM)KEHHUS B MPUPOAE U TEXHUKE
(Ha mpuMepax CBOOOHO MAJAIONIUX TN, JIBUKEHUS )KUBOTHBIX, HEOCCHBIX TEl,
TPAHCIIOPTHBIX CPEJICTB U JP.).

rneaarora CKOpPOCTH




3. OnpeneneHrue YCKOpPEHUsS  Tella
IIPU PABHOYCKOPEHHOM JBUKEHUU
M0 HAKJIOHHOM TUIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTHU ITyTH
oT BPEMEHU npu
PaBHOYCKOPEHHOM JBMXCHUHU 0€3
HA4YaJIbHOM CKOPOCTH.

5. Ilposepra ecunomesvl: eciu npu
PABHOYCKOPEHHOM O8UdCeHuU Oe3
HA4YanbHOU  CKOpocmu — nymu
OMHOCAMCA KAK PO HEeYEMHbIX

yucen, mo COOMBEMCMEYIOUUe
NPOMENCYMKU epemen
00UHAKOBYL.

B3aumopeiict
Bue TeJ (20

4)

[lepBbiii 3ak0H Hprotona. Bropou

3akoH Hsrorona. Tperuit 3akoH
Herorona. Ilpunyun cynepnosuyuu
cur.

Cuna ynpyzocmu. 3akon [I'yka.Cuna
MPEeHUsl. CUNa MPEeHUsl CKOJIbHCEHUS,
cuia mpeHus NoKos, opyeue 6uovl
MpeHus.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
nafcHus. /leudicenue nianem 60Kpye
Connya (MC). Ilepsasa xkocmuueckas
CKOpOCMb. Hesecomocmo u
nepezpysKu.

HaOmnronenue u 006CyK1eHHEe COBMECTHO C TIEaroroM OIbITOB C IBMYKEHUEM Tella
IIPU YMEHBIICHUH BIUSHUS IPYTUX TEJ, IPEHSATCTBYIOMINX JBHXKCHUIO.

AHaIM3 MO CXEMe ITOCHE PACCYyKIEHUS C NeJarorom Tekcra [amunes c
OMMCAaHUEM MBICJIEHHOIO IKCIIEPUMEHTA, 0OOCHOBBIBAIOIIETO 3aKOH WHEPIIUU;
BBITIOJTHEHUE 3aJaHUM 110 TEKCTY (CMBICTIOBOE YTCHUE).

OOcyxIeHue 1moj; pyKOBOJCTBOM IeJarora BO3MOXKHOCTH BBITIOJIHCHHS 3aKOHA
WHEPIUU B PA3JTUYHBIX CUCTEMaX OTCUETA.

HaOnronenue u o0Cy>KeHUEe COBMECTHO C TMEaroroM MEXaHWYeCKUX SIBJICHUM,
MPOUCXOJAIUX B cucreme orcuéra «Temexkay npu e€ paBHO-MEPHOM
1 YCKOPEHHOM JIB)KCHUU OTHOCUTEIBHO KaOMHEeTa (PU3HKHU.

JIeiCTBHS ¢ BEKTOpAMU CHJI: BBITTOJIHEHHE 3aIaHUN MO CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habnrogenne 3a TpOBENEHHEM OIBITOB, JEMOHCTPUPYIONIMX 3aBUCHMOCTH
YCKOPEHHUS TeJia OT MPUIIOKEHHOW K HEMY CHJIbI M1 MacChl TeNa.




PaBHOBecHe maTepUaJIbHOM TOYKH.
Abconomno meépooe meio.
Pasnosecue  meépooco mena c
3aKPEeniéHHoU  OCbl0  8pAUCHUSL.
MowmeHT cuiibl. [{enmp msowcecmu.

Jemoncmpayuu

1. 3aBUCUMOCTh YCKOpPEHHSI Tejla OT
MAcChl Tejla W JEHUCTBYIOLIEH HA
HETO CHJIBL.

2. HabGmoneHre paBeHCTBA CHUJI TIPU
B3aUMOJICICTBUU TEIL.

3. I3meHeHnne Beca  Tena
YCKOPEHHOM JIBUKEHHUH.
JlaGopaTopHbie padoThI 1

ONBITHI.

1. UccnenoBanrie 3aBUCUMOCTHCHIIBI
TPEHUSI CKOJBKEHUSI OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

2. Onpenenenue koaureHTa
TPEHUS CKOJBKCHUS.

3. Onpenenenue
IPY>KUHBI.

npu

KECTKOCTH

AHanus 1 00BSICHEHHE C OIIOPON Ha TEXHOJIOTMUECKYIO KapTy MO PYKOBOACTBOM
nefarora siBJICHUHM C UCIOJIb30BAHUEM BTOPOTro 3akoHa HeroToHa.

Pemenne TUNOBBIX pacu€THBIX 3a1a4d B 1—2 NEHCTBUA C ONOPOW HA alITOPUTM,
IpEeIBapUTEIBLHO Pa300paHHbI COBMECTHO C IEJaroroM € HCMIOJIb30BaHUEM
BTOPOro 3aKk0Ha HpIOTOHA U ITpaBUiIa CII0KEHUS CUIIL.

OmnpeneneHne COBMECTHO € IEAATOIOM KECTKOCTH NPYKHUHBI.

AHanu3 chTyaluuil C ONOPOW Ha TEXHOJOTMYECKYIO KapTy IIOJ PYKOBOACTBOM
nejarora, B KOTOPBIX HaOMIOAI0TCS YIpyTrue AeQopMaliu, U UX 00BSICHEHHE C
WCIOJIb30BaHUEM 3aKOHa [ 'yka.

Pemenne TUNOBBIX pacu€THBIX 3a/1a4 B 1—2 JNEHCTBUS C ONOPON Ha aJITOPUTM,
IpEeIBapUTEIbHO Pa300paHHBIA COBMECTHO C MEAAroroM € HCIOJIb30BaHUEM
3akoHa [ yka.

HccenenoBanue npy MOMOIIM MI€JArora 3aBUCHMOCTH CHJIBI TPEHUS CKOJIbKECHHUS
OT CWIbl HOpMaJbHOrO jaaBieHHs. COBMECTHOE OOCYXJIEHUE pe3yIbTaTOB
HCCIIETOBAHMUSL.

Omnpenenenre Mol KOHTPOJIEM I€arora ¢ Onopol Ha KOHCHEKT KO3 (ULIMEeHTA
TPEHUS CKOJIbKEHUS.

N3Mepenne ¢ mOMONIBIO MTEarora CHIIbl TPEHUS MTOKOS.

Pemenne TMNOBBIX pacu€THBIX 3a71a4 B 1—2 NEUCTBUS C ONOPOW HA aJITOPUTM,
peIBapUTENbHO Pa300paHHbIA COBMECTHO C MEAaroroM € HCIOJIb30BaHUEM
(opMyIIBI JUTSI CUITBI TPEHHS CKOJIBKEHHUS.

AHaJIN3 MO CXEME MOCJIE PACCYKIACHUS NEeNarora 0 IBHKEHUU TEJI TOJIBKO MOJ
JNeHCTBUEM CUJIBI TSAKECTU — CBOOOJIHOTO NaJCHUs.
OObsicHeHHue TOJA PYKOBOACTBOM II€arora HE3aBUCHUMOCTU  YCKOPEHHS
CBOOOJHOTO MAaJCHUS OT MACChI Tea.

OueHka COBMECTHO C MENAaroroM BEJIMYMHBI CUJIbI TATOTEHHUS, JEUCTBYIOIIEH
MEKy IByMsl TeaaMu (J1s1 pa3HbIX Macc).

AHanu3 ¢ onopoy Ha AUJAAKTUYECKUN MaTepual JBHXKEHHsS] HEOECHBIX Tell MO




JIEHCTBUEM CHIIBI TATOTEHUS (C MCMOJIB30BaHUEM JOTIOTHUTEIBHBIX HCTOYHUKOB
uHbOpMaIUN).

Pemienue TUNOBBIX pacYETHBIX 3a/1a4 B 1—2 NEHCTBUS ¢ ONOPON HA aJITOPHUTM,
IpeBapUTENILHO Pa300paHHbIl COBMECTHO C TMEJAaroroM ¢ HUCIHOJIb30BAHUEM
3aKOHAa BCEMUPHOTO TATOTEHUS U (POPMYJIBI AJISl pacu€Ta CUIIBbI TSKECTH.
Habnronenue u o6cyxaeHrIe ¢ TIOMOIIBIO TIeIarora OMbITOB M0 M3MEHEHHIO Beca
TeJa IPU YCKOPEHHOM JIBH>KEHUH.

AHanu3 ¢ TOMOUIbIO TIelarora YCJIOBHH BO3HHKHOBEHHUS HEBECOMOCTH U
HEepEerpy3KHu.

Pemenne TUNOBBIX pacu€THBIX 3a7ay B 1—2 1eHCTBUS C ONOPON Ha alrOPUTM,
IpEIBAPUTENILHO Pa300paHHbII COBMECTHO C IEAAroroM Ha ONpE/ENICHUE Beca
TeNa B Pa3jIMyYHbIX yCIOBUSIX.

AHanu3 ¢ onopoi Ha TEXHOJIOTUYECKYIO KapTy MOJI pyKOBOJCTBOM I€Jlarora Cuil,
JIEMCTBYIOIIMX Ha TEJIO0, MOKOsIIeecs Ha OIope.

OnpeneneHue ¢ MOMOIIBIO Ie1arora HEHTpa TAKECTU Pa3IMUHBIX TEl.




3aK0HBI
COXpaHeHHs
(10 9)

Nmmnynbse Tena. Hszmenenue
umnynvca. Hmnyroc cunvl. 3aKOH
COXpaHEHHsI HuMIylibca. PeakThBHOE
neuxenne (MC).

Mexanuueckas pabota u
MOIMHOCTh. PaboTa cumnm TsDKeCTH,
ynpyeocmu, mpenus. Ces3b dHepeuu u
padomul. lloTeHuManbHas dHEPruUs
Teja, MOJHATOrO HaJl MOBEPXHOCTHIO
semuid.  [lomenyuanvHas — dHepeus
corcamoui  npyxcunvl. KuHeTmueckas
sHeprusa. Teopema o0 Kunemuyeckou

9HepaUulU. 3aKkoH COXpaHECHUS
MEXaHHYECKON JHEPTUH.
Hemoncmpayuu

1. Ilepenaua HMMITYJIbCa npu
B3aUMOJICHCTBUU TEN.

2. IIpeobpa3oBaHusi JHEPrUU  TpHU
B3aMMOJICUCTBUH TEII.

3. CoxpaHeHHME  HWMIyJbca  IPHU
HEYIPYroM B3aUMOJICUCTBUHU.

4. CoxpaHeHue  uUMIyJbca  IpHU
abCOIIOTHO yIpyrom
B3aUMO/ICCTBUH.

5. HaGmronenue PEaKTUBHOTO
JIBUKEHUS.

6. CoxpaHeHue MEXaHUYECKOU
SHEPTUU TIPU CBOOOTHOM ITaJICHUHU.

7. CoxpaHeHue MEXaHUYECKON

Habmonenue u 06cyx1eHre ¢ MOMOIIBIO IEAArora OMbITOB, JEMOHCTPUPYIOIINX
nepeaavy MMITyJIbca NP B3aUMOICHCTBHHU TeEJl, 3aKOH COXPaHEHUS UMITYJIbCA [TPU
aOCOJIIOTHO YIIPYTOM M HEYIIPYT'OM B3aUMOJICHCTBUUTEN.

Habnrogenue neMOHCTpalMM IeJarora CUTyaluid B OKPYXArolleld >KU3HU C
WCIIOJIb30BaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.

PacnosHaBanue ¢ Omnopou Ha TEXHOJOTMYECKYHO KapTy IO PYKOBOJICTBOM
nejarora SIBJICHHUs PEaKTUBHOIO ABWXKEHUS B mpupoje U TexHuke (MC —
OounoJiorus).

[IpuMeHeHnEe COBMECTHO € NENAroroM 3aKOHA COXPAHEHHs HMMIyJbca JUIS
pacu€ra pe3ynbTaTOB B3aUMOACHCTBUSA Tl (HA MOpHUMEpPax HEYNPYroro
B3aUMOJICUCTBHS, YIIPYTOIrO LIEHTPAJIBLHOIO B3aUMO-JIEUCTBHS ABYX OJUHAKOBBIX
T€J, OJJTHO U3 KOTOPBIX HEMOA-BHKHO).

Pemenne TUNOBBIX pacy€THBIX 3a/1a4y B 2—3 JCHCTBUSA C ONOPOW HA aJITOPUTM,
IpeIBAPUTENBLHO pPa300paHHbI COBMECTHO C IEAaroroM ¢ MCIOJIb30BaHUEM
3aKOHA COXPAHECHMS UMITYJIbCA.

Omnpenenenre ¢ onopoil Ha IUJAKTUYECKUI MaTeprai paboThl CHUIIbI YIIPYTOCTH
IpU MOABEME TPy3a C UCIOJIB30BAHUEM HEMOJBUKHOTO U MOJIBUYKHOTO OJIOKOB.
M3mepeHne COBMECTHO C IIEAAroroM MOLTHOCTH.
MN3mepeHne ¢ TOMOMIBIO IMEnarora IOTEHIMAIbHON
ne(hopMUPOBAHHON NIPYKUHBI.

N3mepeHne COBMECTHO C IMENaroroM KMHETUYECKOW JHEPTUM Teja IO JJINHE
TOPMO3HOTO ITYTH.

Habmtoienue 3a sSKkcriepuMEeHTaIbHBIM CPAaBHEHUEM M3MEHEHHUS MOTEHIIMATbHON
Y KHUHETUYECKOU YHEPTIUH TeJla MPU JIBUKECHUU 10 HAKJIOHHOM TIIOCKOCTH.
HaGmrogenne 3a 9KCHEpUMEHTAIBHOW MPOBEPKOM 3aKOHA  COXpaHEHUs
MEXaHUYECKOM 3HEepPTruu Ipu CBOOOTHOM MaJICHUH.

IIpumeHeHne Ha Ha4YaJIbHOM YPOBHE, C ONOPOM Ha JUIAKTUYECKHUM MaTepuall
3aKOHA COXPAHEHUsI MEXAHUYECKOW 3HEPruM JUIsl pacuéra MOTEHUUAIbHON 1

SHEPIrUU  YIpPYro



DHEPrUU IpU ABUKCHUU Tejla MOJ | KHHETUYECKOM YHEPIUH Tea.

JEUCTBUEM IIPYKUHBI. Pemenne TUNOBBIX pacy€THBIX 3a/1a4 B 1—2 AEMCTBUS C ONMOPOW HA aJITOPUTM,
Jlabopamopuvie  pabomul u | IpeaABapuUTEeNbHO Pa300paHHbI COBMECTHO € IMEJAaroroM C HCIHOJIb30BAHUEM
onbvimal. 3aKOHA COXPAHECHMS MEXAHUYECKOU DHEPIUH.
1. Onpenenenne  pabOTBl  CHJIBI
TPEHUs pu PaBHOMEPHOM
JBHKCHUHU Tena 1o

TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. Onpepnenenre  pabOTBl  CHIIBI
YOPYrocTU MpU TOABEME Tpy3ac
UCIIOJIb30BAHUEM HETIOABUKHOTO U
IMOABMKHOTO OJIOKOB.

3. I3yueHue 3aKkoHa COXpaHEHUS
SHEPIUH.

Paznen 9. Mexanudeckue Koje0anusi 1 BOJHbI (15 4)




Mexanunueck
ue
KO0J1e0aHusl
(74)

KonebarennHoe IBIDKEHUE.
OcHOBHEIE XapaKTePUCTUKH
KOJICOAHUIA: TICPHOI, yacToTa,
aMIUITYna. Mamemamuueckuii.  u
NPYHCUHHBLLL MAAMHUKU.
Ipespawenue SHepeuu npu
KoiebamenbHOM O8UNCEHUU.
3aryxaromnue KOJIEOAHMSL.
BeIHY X ICHHBIE KOJIEOAHHSL.
Pe3onanc.

HMemoncmpayuu’

1. Habmonenue koieOaHuii Ten moj
JEHCTBUEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.

2. HaGmonenue konebaHuii rpysa Ha
HUTHU U Ha TIPYKUHE.

3. Habmonenue BBIHYKJI€HHBIX
KOJIeOaHU U pe30HaHca.

Jlabopamopnwie pabomul u
Onbvlmol.

1. Onpenenenne 4acTOTHI U MEPUOA
KoJIeOaHui MaTEMaTUIECKOTO
MasITHHKA.

2. OnpeneneHne 4acToThl U MEPHOIA
KOJICOaHMI IPYXUHHOTO
MasTHUKa (WJIW  DJIGKTPOHHAs
JIEMOHCTpALIHS).

3. UccnemoBanue 3aBUCUMOCTH
nepuojaa KoJIeOaHui

HaGmtonenue xonebaHuii mox AEMCTBUEM CHIJI TSOKECTHM W YHOPYTOCTH H
oOHapy)XeHHE IMPU MOMOILY IEarora MnojoOHbIX KOJEOAHWNH B OKPY’KAOLIEM
MUpE.

AHanu3 COBMECTHO C IE€aroroM KoyieOaHWil Ipy3a Ha HUTU U Ha TPYKHUHE.
Omnpenenenre MO aIrOPUTMy YACTOThl KOJIEOAHMM MaTeMaTHYECKOTO U
IIPYKUHHOTO MasiTHUKOB.

HabmoieHue u 00bsACHEHNE C TOMOILBIO [TEJjarora siBJICHUs pe30HaHCa.
HccnenoBanre ¢ OMNOpPOM Ha aJIrOpUTM, MPEABAPUTENBHO Pa300paHHBIMA
COBMECTHO C MENAaroroM, 3aBUCUMOCTH NEPHOJA KOJIEOAHWUH MOJBEIIEHHOIO K
HUTH Tpy3a OT JJIMHBI HUTH.

[IpoBepka ¢ onopoil Ha TEXHOJIOTMYECKYI0 KapTy MOJ PYKOBOJICTBOM Il€Jarora
HE3aBUCUMOCTH Mepuoa KoneOaHuil rpysa, MOABEIIEHHOTO K JIEHTE, OT MacChl
rpysa.

HabGmonenue wu  oOcyxJeHue T1OJ PYKOBOACTBOM II€Aarora  OIBITOB,
JEMOHCTPUPYIOMIUX 3aBUCUMOCTh NEPUOAA KOJIEOaHUH MPYKUHHOTO MasiTHUKA
OT MAacCCHI Tpy3a U KECTKOCTU IPYKUHBI.

[IpumeHeHne ¢ TOMOIIBIO TMeJarora MaTEeMaTUYECKOro U MIPYKUHHOTO
MasiITHUKOB B KA4ECTBE MOJEJICH /ISl OMUCaHUsI KOJIEOAHUM B OKPYKAIOIIEM MUPE.
Pemienre TMOBBIX pacyETHBIX 3a7a4 B 1—2 NEUCTBUA ¢ ONOPOM HA aJIrOPUTM,
MpEeIBAapUTENLHO pa300paHHbIi COBMECTHO C TME€aroroM, CBSI3aHHBIX C
BBIYHMCIICHUEM WJIM OLIEHKOM 4acTOTHI (Iepro/ia) KoiaeOaHuit



MOJIBEIICHHOTO K HHUTH Tpy3a OT
JUTAHBI HATH.

. UccnenoBanue 3aBHCHMOCTH
nepruoaa KojiebaHui MpyKUHHOTO
MasiTHUKa OT Macchl Tpys3a (Wi
AJIEKTPOHHASI IEMOHCTPAIIHS).

. IIpoBepka HE3aBUCUMOCTHU
nepuoia  KoiebaHWid  Tpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAaCChI
rpys3a.

. OTIBITHI, J€MOHCTPHPYIOIIHE
3aBUCUMOCTH TIepHoja KoieOaHui
MPYKHHHOTO MasSTHHKAa OT MacChl
rpy3a 1 )KECTKOCTH MPYIKUHBI.

. U3mepenne YCKOPEHUS
CBOOOTHOTO najieHus (v
AJICKTPOHHAS IEMOHCTPAILIHS ).




Mexannueck Mexanndeckue BoaHBL. CBoiicTBa | OOHapy)KeHHE W aHaIW3 C TIOMOIIBIO TIIe/larora BOJIHOBBIX SIBIICHUN B
He BOJIHBI. MEXaHUYECKUX BOJIH. [Ipodonbhubie u | OKpYKAIOLIEM MUDE.
3ByK (8 1) nonepeunvie GoaHwvl./[nuna eoanvt u | HabmrogeHne COBMECTHO C TI€AaroroM pachpoCTpaHEHUs: NPOAOTbHBIX H
cKopocmb eé | IONEePEeyUHbIX BOJH (Ha MOJENM) U OOHapyKEHHUE aHAJOTHMYHBIX BHJIOB BOJIHB
pacnpocmpanenusi. Mexanuueckue npupoze (3BYK, BOASHBIE BOJIHBI).
B0JIHbL 8 meépoom merne, | Beruucienne B 1—2 JEWCTBUSL C ONOpPOM Ha AJITOPUTM, IPEIBAPUTEIBHO
ceticmuyeckue 8oanvl (MC). pa300paHHBIA COBMECTHO C II€IaroroM JJWHBI BOJHBI U  CKOPOCTHU
3ByK. [ pomkocms 38yKa u 8blcoma | paclpoOCTPAHEHUS 3BYKOBBIX BOJIH.
moHa. Ompadicenue 38yka. Ungpaseyx | Habmonenue 3a 3KCIEPUMEHTAIBHBIM — OMPENEICHUEM TpPaHUI] YaCTOThI
U YIbmMpaseyx. CJIBITITUMBIX 3BYKOBBIX KOJICOAHUH.
HMemoncmpayuu? HaOnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT 4YacTOThl (B TOM YHUCJEC
1. PactipocTpaHeHue NpoOJOJIbHBIX U | UCTIOJIb30BAHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
NONEPEYHBIX BOJIH. HaGnrogenne m oOBsSCHEHHE C MOMOUIBIO IEIarora SIBJICHUS AKyCTHYECKOTrO
2. HaGnronenue 3aBUCUMOCTH | p€30-HaHCa.
BBICOTHI 3BYKa OT YaCTOTHI. UTeHue COBMECTHO C IIE€JaroroM OPUTHMHAIBHOIO TEKCTA, IMOCBALIEHHOIO
3. AKyCTHYECKHUI pEe30HaHC. WCITIOJIb30BAHUIO 3BYKa (MJIM YJIBTPA3BYKa) B TEXHUKE (IXOJIOKAIMS, YIBTPA3BYK
B MEJIUIIMHE U JIP.); BBITIOJHEHUE 3aJJaHUI TTO TEKCTY (CMBICIIOBOE YTCHHE)
Pa3neu 10. DiieKTpoMarauTHoe 1oJie U 3J1eKTPOMATHUTHbIE BOJIHBI (8 1)
duaekTpomar DNEeKTPOMarHuTHOE nosie. | [TocTpoeHue NpoCThIX pacCykKIECHU HA OCHOBE IMOJTOTOBIICHHBIX BBIPAKEHH,
HHUTHOE MoJie | DJIEKTPOMAarHUTHbIE BOJIHBI. | 0OOCHOBBIBAIOIIUX B3aMMOCBSI3b AJIEKTPUUYECKOTO M MATHUTHOTO TTOJICH.

M 3JIEKTpOMa
THUTHBIE
BOJIHBI (8 4)

Ceoticmea 21eKMPOMACHUMHBIX BOJIH.
Illlxana >1eKkMpoMASHUMHBIX — BOJIH.
Hcnonvzosanue 31eKmpomMacHUmMHbIX
60JIH OJISl COMOBOU CEA3U.

DeKTpOMarHuTHas MPUPoO/Ia CBETA.
CxopocTb cBeTa. BojIHOBBIE CBOMCTBA
CBETA.

HabGnroaeHue 3a SKCIIepUMEHTAIbHBIM H3yUYCHHEM CBOMCTB 3JICKTPOMArHHTHBIX
BOJIH (B TOM YHCJIE C TTOMOIIBIO MOOMIBLHOTO TelleoHa).

AHamM3 C TIIOMOINBIO II€JIarora PEHTICHOBCKHX CHHUMKOB YEJIOBEYCCKOIO
OpraHu3ma.

AHanaM3 COBMECTHO C II€JJaroroM TEKCTOB, OIKMCHIBAIONINX IPOSIBICHHUS
9JICKTPOMArHUTHOTO M3JIYYCHHS B TMPUPOJC: KUBBIC OPTaHU3MBI, H3ITydCHUS
HeOECHBIX TeN (CMBICIIOBOE YTCHHE).



Jemoncmpayuu?

1. CpoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH.
2. BOTHOBBIE CBOIMCTBA CBETA.
Jlabopamopnwie pabomul u
Onvlmbol.
1.3yuenue CBOWICTB
AIEKTPOMArHUTHBIX  BOJIH  C
MTOMOUIBIO MOOUITEHOTO
tenedoHa.

Pacno3sHaBanue n aHAIN3 Pa3IMYHBIX NPUMEHEHHUN 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE C ONOPOM HA TEXHOJIOTMYECKYIO KapTy IOJ PYKOBOACTBOM I1€1arora.

Pemenne TUNOBBIX pacy€THBIX 3a/1a4 B 1—2 AEMCTBUSA C ONMOPOW HA aJITOPUTM,
IpPEIBApUTENILHO Pa300paHHbIl COBMECTHO C MEJAaroroM ¢ HUCIHOJIb30BAHUEM
(bopMyI1 1151 CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHBI BOJIHBI M YACTOTBHICBETA.

Pa3znen 11. CeroBble siBjeHus (15 u)




3aKoHBI
pacnpocTpaH
e€HHf CBeTa
(6 1)

JlyueBas moneins cBeta. IcTouHMKHM
CBETA. IIpsmonunetinoe
pacnpocmpatnenue ceema. 3ammenusl
Connya u Jlynwi. OTpaxeHue cBeTa.
IInockoe 3epxano. 3akon ompasicenusl
ceema.

[Ipenomnenue cBera. 3aKoH

npesnioMyieHus ceera. [lonnoe

BHYMpeHHee OmpaxiceHue ceema.

Hcnonvzosanue noinoeo

BHYMPEHHe20 OMPANHCEHUS 8

ONMUYECKUX C8eMOBOOAX.
Jemoncmpayuu?

1. IIpsamomnuHeitHOE
pacnpoCcTpaHEHUE CBETA.

2. OTpaxxeHue cBeTa.

3. Ilomyuenne  u3oOpakeHUl B
MJIOCKOM, BOTHYTOM U BBIMTYKJIOM
3epKaJlax.

4. IIpenomnenue ceera.

5. OnTHYecKuy CBETOBO/I.
Jlabopamopnvie pabomul u

onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTiia
OTpaXEHUsI CBETOBOTO Jiy4a OT
yria najeHusl.

2. U3yueHnue
H300paKeHus
MJIOCKOM 3€pKaje.

XapaKTePUCTUK
npeamera B

HaGnrogenne  ombITOB, JIEMOHCTPUPYIOIIMX  SIBJICHUE
pacrpocTpaHeHuss cBeTa (BO3HUKHOBEHHE TEHU U TMOJYTEHH),
WHTEpIIpETalusl C UCIOJIH30BAHUEM MOHSTHUSI CBETOBOTO JIyyYa.
OOBbsicCHEHHNE W MOJEIMPOBAHUE IIOCJIE PACCYKIEHHUS C IEJaroromM I0 CXeMe
COJIHEYHOT'O U JIyHHOT'O 3aTMEHUH.

HccnenoBanre ¢ Omopod Ha TEXHOJOTUYECKYIO KapTy MOJ PYKOBOJCTBOM
nejjarora 3aBUCUMOCTH yTJila OTPa)KEHHUsI CBETOBOTO JIyda OT yrija MaJieHus.
N3yyenue ¢ mOMOIIbIO Mejarora CBOMCTB U300paKeHUS B INIOCKOM 3€pKalie.
Hab6mronenne u oO0bsICHEHHE COBMECTHO C IEAaroroM OIBITOB MO MOJYYEHHUIO
M300paKeHMI B BOTHYTOM M BBIITYKJIOM 3epKajiax. Habmrogenue u oobsacHeHne
MOCJIE PACCYKJEHHUs C TMEJaroroM Mo CXeMe OMNBITOB IO MPETOMIICHUIO CBETa
Ha FPaHULE Pa3JIMYHBIX CPEJl, B TOM YHCIIE ONBITOB C OJHBIM BHYTPEHHUM
OTpPaKEHUEM.

HccnenoBanue noj pyKoBOJACTBOM I€arora 3aBUCUMOCTH YTJia MPEIOMIIEHUS OT
yTJla MaICeHUs] CBETOBOIO JIyya Ha TPAHULE «BO3IYX—CTEKIION.

Pacno3zHaBaHue ¢ MOMONIBIO MTEArora IBICHUN OTPaKEHUS U MPETOMIICHUSACBETA
B MIOBCETHEBHOM KU3HU. AHAIIN3 U O0BSICHEHNUE COBMECTHO C TIEJaroroM siBJIICHUS
ONTHUYECKOI0 MUpPaXa.

Penienrie TUMOBBIX PacUYETHBIX 3a7a4 B 1—2 NEWCTBUA ¢ OMOPOM Ha aJIrOPUTM,
NpEeABapUTENIbHO Pa300paHHbI COBMECTHO € TEAAroroM C HCIOJIb30BAaHUEM
3aKOHOB OTPAXKCHUS U MPETIOMJICHUS CBETA.

IPSAMOJIMHENHOIO
U Ux



3. HccnenoBanue 3aBUCUMOCTH yria
IPETOMJICHUSI CBETOBOTO Jy4a OT
yria maJeHusl Ha TpaHuIe
«BO3yX—CTEKJIO».

JIMH3BI

U ONTHYECKH
e npudopsI (6
1)

JImaza. Xonx Jydyed B JIMH3E.

Onmuueckas cucmema
Gpomoannapama,  Mukpockona  u
meneckona  (MC).  [Thaz  kak
onmu4eckas cucmema.
Bnuzopykocms u danvrhozopkocme.
Jemoncmpayuu?

1. Xon nyueir B coOuparoieit

JIMH3E.

2. Xopn myded B paccenBaroniei

[Tomyyenue noj KOHTPOJEM MEAArora M300pakeHU ¢ MOMOILBIO COOMpPAIOIIEi
Y PacCenBarolLIEH JINH3.

Omnpenenenre ¢ onopoi Ha aJIFOPUTM Pa3pabOTAHHOTO COBMECTHO C MEAarorom
(hOKYCHOT'O pacCTOSTHUSI 1 ONTHYCCKOM CHIIBI COOMPArOIIEH JTUH3HI.

AHaJIN3 COBMECTHO C MEAAroroM yCTpOMCTBA M MPUHIIUIA ACHCTBHUS HEKOTOPBIX
ONTUYECKUX MpUOOpOB: ¢oToammapara, MHUKpockona, teneckona (MC —
OHMOJIOTHS, AaCTPOHOMHUS ).

AHan3 ¢ ONOpoM Ha TEXHOJOTHYECKYIO KapTy IOJ PYKOBOJACTBOM I€Jarora
SBJICHUM OJTM30PYKOCTH U JAIBHO30PKOCTH, IPUHITUMA AeHCTBUS 04KOB (MC —
ouomnorus).




JMH3E.
3. Tlomyuenue wu300pakeHUN ¢
TIOMOIIBIO JIFH3.

4. TlpuHumun EeNUCTBUA
dboToanmapara, MHKpOCKONa M
TEJECKOIIa.

5. Mogenn riasa.
Jlabopamopnvie pabomul u

OnbIMmbl.

1. TlonmyueHue u300paKeHH C
MTOMOIIIBI0 COOMPAIOIEH JTUH3BI.

2. Omnpenenenue dboKycHOTO
paccTOSHUSI M ONTHYECKON CHJIBI
coOuparolei JIUH3bI (v
AJIEKTPOHHAS IEMOHCTPALIHS).

Paznoxenue
0eJIoro cBera
B criekTp (3

)

Paznoowcenue  6enoco ceema 6
cnekmp. Onvimol Hvromona.
Chooicenue CcnekmpaibHuIX UYBemos.
Lucnepcus ceema.

Jemoncmpayuu?

1. Paznoxenue Oenoro cBera B

CTICKTD.

2. TlonmyueHnue Oenoro cera Mpu

CJI0)KEHHMHU CBETA Pa3HbIX L[BETOB.

Jlabopamopnwie pabomul u
onsvimol.

I. OmeiTel 1O  Pa3JIOKEHUIO

0eJioro cBeTa B CIEKT.

Hao0mronenre COBMECTHO € TeIaroroM 1o pa3ioKeHUI0 0€JI0ro CBeTa B CIIEKTP.
Habmronenue u o0bsicHeHHE HAa 0a30BOM ypOBHE I10J] PYKOBOJCTBOM Iiejarora
OTIBITOB I10 TTOJTYYEHHIO OEJIOro CBETa IMPH CI0KEHUHU CBETA Pa3HBIX 1IBETOB.
[IpoBeneHne u OOBSICHEHHWE II0J] PYKOBOJCTBOM TIe[arora OIBITOB 10
BOCIIPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3 [BETOBBIC (DUIIBTPHI
(LIBETHBIC OYKH).




2. OnpITl MO BOCHPHUATHUIO LIBETA
NpPEAMETOB MpPU UX HAOIIOACHUU
gyepes 1BETOBBIC (PUIIBTPHI.

Paznea

12. KBanroBble siBjienusi (17 1)

HUcnyckanune
U MOTJIOIIEeH
ue

CBeTa
aTomoM (4 4)

Onvimul Pezepgopoa u
IIaHeTapHasi MoJieib atoMa. Mojenb
aroma  bopa. Hcnyckanue u
noenowjeHue ceema amomoM.
Keanmui. Jlunetiuamvie cnekmpui.

OOcy:x1eHne ¢ TOMOIBIO Me1arora ey oneiToB Pesepdopaa no ncciaenoBanuto
aTOMOB, BBIABW)KCHUE THUIIOTE3 O BO3MOXHBIX pE3yJlbTaTax OMNBITOB B
3aBUCUMOCTH OT IIPEJIOJIaraéMoOro CTPOEHUs aTOMOB, (OPMYJIMPOBAHHE
BBIBOJIOB U3 PE3YJIbTaTOB OIBITOB.

OO0cy:x1eHnE ¢ ONIOPOM Ha TEXHOJIOTUYECKYIO KapTy MO PyKOBOACTBOM I1€Jarora
MIPOTUBOPEYMH IJIAHETAPHOM MOJIENIA aTOMA M OCHOBAaHMM U1l TMIOTE3bI bopa o
CTAIl[MOHAPHBIX OpOUTAX SJIEKTPOHOB.

HabmtoieHue COBMECTHO € MMENaroroM CIUIOLIHBIX U JIMHEWYaThIX CIEKTPOB
U3yYEHUs] pa3nyHbIX BemecTB. OObSICHEHHE C ONOpPOH Ha JUAAKTUYECKHM
MaTepUall JTUHENYATHIX CIEKTPOB U3JIYYECHUS.

Crpoenne
aTOMHOIO
siapa (6 4)

PanunoakTuBHOCTE. Anbha-, bema-u
2AMMA-UBTYYeHUsL. CrtpoeHnue
aTOMHOTO siipa. Hyxknonnas mooens

AMoOMHO20 sa0pa. H3zomonei.
Paouoaxkmusnoie npespaujeHusl.
Ilepuoo  nomypacnada  amomuulx
sa0ep.
Hemoncmpauuu
1. Cnektpsbl U3JIyYCHUS 151
TIOTJIOTIICHHUS.

2. CekTpbl pa3IuyHbIX Ta30B.
3. CnexTp BoAoOpo/a.

OOcy:x/1eHne COBMECTHO C M€1ar0roM BO3MOKHBIX THIIOTE3 O MOJEIIAX CTPOSHUS
aqpa.

OmnpeneneHue Mo CXeMe€ C HMCHOJb30BAHMEM METOJMYECKOrO0 Marepuaja IoJ
PYKOBOJICTBOM II€Aarora cocraBa sep IO 3aJaHHbIM MAacCOBBIM U 3apsA0BBIM
YuCJIaM U IO TTOJIOKEHUIO B Tepuogudeckoi cucteMe 3ieMeHToB (MC — xumus).
AHanu3 ¢ onopoil Ha TEXHOJIOTMYECKYI0 KapTy IOJ PYKOBOJCTBOM IM€Iarora
M3MEHEHHUSI COCTaBa Sipa U €ro MoJjoKEHUS B NMEPUOJUYECKON CHCTEME IpH -
paanoakTuBHOCTH (MC — xumusi).

HccnenoBanre € MOMOUIIBIO [earora TPEKOB
doTorpadusim.

Hab1roeHre 3a JeMOHCTpAIieil paboThl M3MEPEHNs PAIHAIOHHOTO (oHA C-|

-4aCTul 110 TOTOBBIM







4. HabnrogeHne TPEeKOB B KaMmepe

Bunscona.
Jlabopamopnwie pabomul u
onvimol.

1. Habnrooenue CNJIOUIHBIX u
JUHEUYAMbIX CNeKmpo8
U3TY4eHuUsl.

2. UccnenoBanue TPEKOB:

HU3MCPCHHUC OHCPIUMU YaCTHILBI IIO

MOMOIUIBIO TO3UMETPA, OLIEHKA €r0 MHTEHCUBHOCTH.
AHanmM3 COBMECTHO C MEAAroroM OMOJOTUYECKHX W3MEHEHUU, TPOUCXOISAIINX
1oJ1 ACMCTBHEM paMOaKTUBHBIX u3nydeHuit (MC — Ouoinorus).

Habnronenue nemoHcTpanuu o0 MCIOJIb30BAHUE PAIHMOAKTHBHBIX U3ITyYEHUN B
Menunuie (MC — Ouosorus).

TOPMO3HOMY yTH (1o
dboTtorpadusam) (MU IIECKTPOHHAS
JIEMOHCTpAaIIHs).
AnepHble Snepnsbie peaKuu. 3akoHsbl | Pemmenne TUIIOBBIX pacu€THBIX 3a1a4y B |—2 NEUCTBHS C ONOPOW HA aJITOPUTM,
peaxkuum (7 COXpPaHEHUs 3apsI0BOT0 U MAaCCOBOIO | IPEABAPUTENBHO Pa300paHHBI COBMECTHO C IEJAaroroM C HUCIHOJIb30BAaHUEM
q) qUCeN. JHepausi CBA3U  AMOMHBIX | 3AKOHOB COXPAaHEHHsS MAacCOBBIX M 3apsSAOBBIX YHUCEN Ha OIpEIEICHUE
sa0ep. Ceasb  maccbl U 9Hepeuu. | pe3ynbTaToB SAEPHBIX PEaKLUW; aHajdu3 BO3MOXKHOCTU WJIM HEBO3MOXKHOCTU

Peaxyuu cumnmesa u oOenenus s0ep.
Ucmounuku suepeuu Connya u 36830
(MCO).

Snepnas oHepreruka. Jleiicmeus

PAOUOAKMUBHBIX — U3IVHYEHUU  Ha
arcugvie opeanuzmol (MC).
Jemoncmpawuu
1. Pabora CUYETUMKA

MOHUBUPYIOIINX U3TyUYCHU.
2.  Perucrtpanus V3JIyYCHHS
MPUPOIHBIX MHHEPAJIOB u

AJIEPHOM PEaKIUU.

O11eHKa ¢ MOMOIIBIO TIe1arora YSHEPTUH CBA3H AP C UCIOIb30BaHUEM (HOPMYIIbI
OWHIITENHA.

OOcyxxaeHue COBMECTHO C  MEJarorom
YIPaBISIEMOr0 TEPMOSIAEPHOTO CUHTE3A.
OO0cyxkaeHue COBMECTHO C NEJArOroM MPEMMYILECTB U SKOJOTUYECKHUX NPoOIIeM,
CBS3aHHBIX C siiepHOi 3HepreTukoi (MC — skomnorus).

ICPCIICKTUB HCIIOJIB30BaHUA




IIPOYKTOB.

Jlabopamopnwie pabomul u
Oonvimul.
1. MWsmepenuwe paguoakTUBHOTO
dboHa (wm AJICKTPOHHAs
JIEMOHCTpALIHS).

IHoBTOpUTEILHO-0000 1A INH MOAYJIb (9 1)

Cucremarusa
S U
000011IeHNE
PEAMETHOTO
coiepKaHus
1 OIIbITa

TSI TCIHbHOCTH
,
pUOOPETEHH
OTo TIpH
W3YYECHUH
BCEro Kypca
busuku

O0600111eHNE COJIEpHKAHUS KAXKIOTO

U3  OCHOBHBIX  pa3leiloB  Kypca
(GU3UKU: MEXaHUYECKHUE, TEIUIOBbIE,
AIIEKTPOMAarHUTHBIE, KBaHTOBBIE
SIBJICHHUS.

Hay4Hplii MeTON TO3HAHUA U €ro
peanu3anus B buznIecKux
VCCIICIOBAHUSIX.

Cesi3p  (U3MKM U COBPEMEHHBIX
TEXHOJIOTMH B o0JacTu mepenayu
uHdopmaruu, SHEPreTHKE,
TpaHCIIOpTE

BelllonHeHre ¢ MOMOIIBIO Menarora y4eOHbIX 3aJaHHid, TPeOyOIIMX
JEMOHCTPAllMM KOMIIETEHTHOCTEH, XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTh: NPUMEHEHUS MOJYYEHHBIX 3HAHUM JJI1 Hay4HOTO OOBSCHEHUS
(bu3nyecKuX SBJICHUI B OKpY>KaOIIel NPUPOJIe U IOBCETHEBHOM KU3HU, a TAKXKE
BBISIBJICHUS (PU3MUECKUX OCHOB psJla COBPEMEHHBIX TEXHOJOIH; MPUMEHEHUS
OCBOEHHBIX JKCIIEPUMEHTAJIbHBIX YMEHUH [UIsl HCCIEeNOBaHUS (PU3NUECKUX
SABJICHUH, B TOM YUCJIE JJIs1 IPOBEPKHU TUIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEM.
Pemienre TMOBBIX pacyETHBIX 3a7a4 B 1—2 NEWCTBUSA ¢ OMOPOM HA aJIrOpPUTM,
IpeBAPUTENIbHO pa300paHHBII COBMECTHO C TMIE€JaroroM, B TOM YHCJE
IpEeIoJiaratoliuX HCIOJIb30BaHUE (U3NYECKOM MOJEIM U OCHOBAHHBIX Ha
COJIEP’KaHUU PA3IMYHBIX Pa3/IesIoB Kypca (PU3HKU.




KPUTEPUU 1 HOPMbI OHEHUBAHUA ITPEJMETHBIX PE3YJIBTATOB
OBYYAIOIUXCA 3IIP 11O ®PU3UKE

OLEHKA IMMCBbMEHHBIX KOHTPOJIbBHBIXPABOT
OTMeTKa «5» cTaBUTCS 32 pabOTy, BBHITIOJIHEHHYIO MTOJIHOCTHIO 0€3 OMMOOK U HEJ0UYETOB.

OTmeTka «4» cTaBUTCS 3a pabOTY, BBIMOJHEHHYIO MOJHOCTBIO, HO TIPH HaJW4YUU B HEW He OoJsiee oJIHOM HerpyOoi
OIIMOKY 1 OJHOTO HeJouéTa, He OoJiee TpEX HEAO0UETOB.

OT1MmeTKa «3» CTaBUTCS, €CJIM YUCHHK IMPABUIILHO BBITIOIHUII HE MeHee 2/3 Bcel paGoThI MIIH JOIYCTHII HE 00Jiee OHOM
rpy0oii omuOKU U IBYX HEA0UETOB, HE OoJiee OHOM Irpy0oi M OJHON Herpy0oil omuOku, He Oosiee TPEX HErpyObIX
oIKMOO0K, OJTHON HEerpyOoi OIMOKU U TPEX HEAOUETOB, NMPU HATMYUN YETHIPEX-TIATH HEAOUETOB.

OTmeTKa «2» CTaBUTCS, €CJIM YMUCIO OMMOOK M HEJOYETOB MPEBBICUIO HOPMY JJISI OLICHKHA «3» WIM MPABUIBHO
BBHITIOJTHEHO MeHee 2/3 Bcel paboThI.

OLHEHKAITPAKTUYECKUXPABOT

OTMeTKa «5» CTaBUTCS, €CIM y4YaIlMKCA BBINOJHAET pabOTy B MOJHOM O0BbEME C COONIIOACHHUEM HEOOXOAMMOM
MOCJIEI0BATEIbHOCTH MPOBEACHUS ONBITOB U U3MEPEHHI; CAMOCTOSITENILHO U PallMOHATBHO MOHTHPYET HEOOX0IUMOE
o0opy/noBaHWE; BCE OMBITHI TPOBOAUT B YCIOBUSX M PEXKHUMax, OOECIECUMBAIOUINX IMOJYYCHHUE MPABHIBHBIX
PE3yIbTAaTOB M BBIBOJIOB; COOIIOIAET TPeOOBAHMS MPABUI TEXHUKH O€30MaCHOCTH; MPABUIILHO M aKKYPATHO BHITIOTHSET
BCE 3aIMCH, TAOJIHIIBI, PUCYHKH, YEPTEKH, TPAQHKHU; MPABUIHHO BBITIOIHIET aHATIN3 TIOTPEITHOCTEH.

OTtMeTKa «4» CTaBUTCS, €CIIN BBIITOJIHEHBI TPEOOBAHNUS K OLIEHKE «5», HO OBLIO AOIMYIIEHO ABA-TPU HEAOUYETA, HE Ooee
OJIHOM Herpy0ooi OmMOKHN U OJJTHOTO HEJ0UETA.

OtmeTKa «3» CTaBHUTCA, €CJIIN pa60Ta BBIITOJIHEHA HE ITOJTHOCTBIO, HO 00BEM BBIIOJTHEHHOHN YacTH TaKOB, UTO ITIO3BOJIACT
IMOJIY4YHUTH HpaBHHBHBIﬁ PE3YJIbTAT U BBIBO, CCJIN B XOAC IPOBCACHHN: OIIbITA U U3MCPCHUA OBLIH JAOITYIICHBI OIITNOKH.



OtMmeTKa «2» CTaBUTCs, €CIIN pa60Ta BBIIIOJIHCHA HC ITIOJIHOCTBIO, U 00BEM BBITIOJITHECHHOM YaCTH pa6OTI>I HC IIO3BOJIACT
CACJaTh IIPAaBHUJIbHBIX BBIBOAOB, €CJIN OIIBITHI, U3MCPCHN A, BEIYMCIICHUA, Ha6J'IIOI[eHI/I$I IMPOU3BOANIIMCH HCIIPABUJIBHO.

Bo Bcex ciryyasix OLeHKa CHHKACTCS, €CJIM YYCHHK He CO0JII0aJ1 NPABHIIA TEXHUKH 0€30IaCHOCTH.

OLEHKA YCTHBIX OTBETOB

OrmeTka «5» CTaBUTCSA B TOM ciyyae, eciu yYaluncs IIOKa3bIBACT BEPHOE
OHUMaHUEe(HU3NUECKONCYIITHOCTUPACCMATPUBAEMBIX IBJICHUMM3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUIl, a Tak ke
IPaBUIIBHOE OIIpEEIICHHE duznyeckux BEJIMYMH, 1754
€IMHULIMCIIOCOO0BU3MEPEHNUS : IPAaBUIIbHOBBINIOIHACTUEPTEIKN,CXEMBIUTPAUKH; CTPOUT OTBET IO COOCTBEHHOMY
IJIaHy, CONPOBOXIAET PACCKa3 COOCTBEHHBIMU MpPUMEPAMH, YMEET NMPUMEHATHh 3HAHUS B HOBOW CHUTyalluu MpHU
BBITIOJTHEHNUH MTPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTH CBA3b MEXKAY N3y4aeMbIM U PaHEE WM3y4YECHHBIMMATEPHUAIIOM
0 Kypcy (PU3HKH, a TAKKE C MATEPUAJIOM, YCBOCHHBIM ITPU U3YYEHHUH JIPYTUX MPEIMETOB.

OtrMeTKa «4» CTaBUTCS, €CIU OTBET YUYEHUKA yIOBIETBOPSIET OCHOBHBIM TPEOOBAHUAM Ha OTMETKY «5», HO J1aH 0e3
UCIOJb30BaHUSl COOCTBEHHOI'O IUIaHA, HOBBIX NIPUMEPOB, 0€3 NpPUMEHEHHs 3HaHUM B HOBOW cuUTyaluu, 6e3
HCIIOJIb30BaHUS CBSI3€H C paHee U3yYEHHBIM MaTEpPHAIOM U MAaTEPHUAIIOM, YCBOCHHBIM MTPU U3YYECHHUH

Jp. TIPEAMETOB: €CIIM yJYallluiCs JOMYyCTHUJI OJHY OMIMOKY WM He 0oyiee MBYX HEIOYETOB U MOXKET MX HCIPABUTh
CaMOCTOSITEIILHO WJIU C HEOOIBIION ITOMOIIBIO YUUTEIIS.

OtMeTKa «3» CTaBUTCS, €CIH yYaIIUNCS MPABUIIFHO MOHUMAET (PU3MUECKYIO CYIIHOCTh PACCMATPUBAEMBIX SBICHUHN
U 3aKOHOMEpPHOCTEH, HO B OTBETE HMMEIOTCS OTeNibHble MpoOeiabl B YCBOGHHHM BONPOCOB Kypca (DU3HMKH, HE
MPETSITCTBYIONINE JATbHEUIIIEMY YCBOSGHHIO BOMPOCOB MPOTPAaMMHOTO MaTepHasia: yMeeT MPUMEHSTh MOJTydYeHHBIS
3HAHUA TIPHU PEIICHUU MPOCTHIX 33/1a4 C MCIOJIb30BaHWEM TOTOBBIX (POPMYJ, HO 3aTPyAHSETCSA MPH PEIICHUH 3ajad,
TpeOyroumx mpeoOpa3oBaHus HEKOTOPBIX (HOPMYII, AOMYCTUII HE OoJiee OJHOM IpyOoi OMMOKU U JABYX HEIOYETOB,
He 6oJ1ee 01HOM Trpy0oii U OJTHOM HEeTpyOoit ook, HeboIee2-3HETPyOBIXOMNOOK, OHOM HErPyOOil OIMMOKN U TPEX
HEJO0YETOB; JOMYyCTUI 4-5 HEAOUYETOB.



OTMeTKa «2» CTaBHUTCA, CCJIN yanHHﬁCﬂ HC OBJIaAC]I OCHOBHBIMH 3HAHUAMHU U YMCHUAMHU B COOTBCTCTBUU C
Tp€6OBaHI/IHMI/I IIporpaMMbl U1 JOITYCTHII OoJIBIIIEC OIIMOOK U HGI[O‘IéTOB qcM H€O6XOI[I/IMO A1 OTMETKHU «3».

IHOYPOYHOE IIVIAHUPOBAHME I10 ®U3HUKE 7 KJIACC

n/n

Tema ypoka

KoaundyecTBO 4acos

Bcero

KonTposbHbIe
padoThI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE HU(POBLIE
oOpa3oBarejibHbIE

pecypchl




®du3rka — HayKa 0 IPUPOJE.
SAsnenns npuponsl. usnueckue
SABJICHUSA

MexaHu4ecKue, TEII0BBIC,
3JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIEC, 3BYKOBBIC SIBJICHUS

®u3nyecKre BeIMYMHBI U UX
U3MEpPEHUE

Ypok-uccinenosanue "M3mepenune
TEMIIEpaTypbl IPH TOMOIIH
AKUJAKOCTHOTO TEPMOMETPA U
JNaTYAKa TEMIEPATYPhI"

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU U3y4YarOT
npupoay. EcTecTBeHHOHAYy4YHBIN
MeToJ o3HaHus1. OnrcaHue
(bU3UYECKUX SBJIICHUM C TOMOIIBIO
Moaeneu

bu6moreka IJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoranue "[IpoBepka
TUTOTE3bI: JaTbHOCTh MOJIETA
IapuKa, MyneHHOTO
TOPU30HTAJILHO, TEM OOJIBINE, YEM
OoJibliIe BhICOTA ITyCcKa"

Ctpoenue BemectBa. ONbITHI,
JTIOKa3bIBAOIINE TUCKPETHOE

bu6moreka IJOK
https://m.edsoo.ru/ff09fe0a




CTPOCHHUC BCIICCTBA

8 JIBM>KEHME YacTHIL BEIIECTBA bubmrorexa TIOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue «OMbITHI 110

9 HaOJIFOJICHUIO TETIJIOBOTO
pacIIMpeHus ra3oBy

10 ArperaTHble COCTOSIHHS BELIECTBA
B3anmocBs3b Mex 1y CBOMCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIxX

11 COCTOSIHUSIX U UX bu6aunoreka IIOK
ATOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexaHn4ecKkoe JTBUKECHUE.

12 PaBHOMepHOE I/I);[{epaBHOMepHOC broamorexa LOK

https://m.edsoo.ru/ff0a05c6
JBYOKCHUE
bu6morexa IJOK

13 CopocTh. EAuHHILb! CKOPOCTH https://m.edsoo.ru/ff0a079¢

14 Pacuer nmytu u BpeMeHH bubmmnoreka [{IOK
IBHKECHHUS https://m.edsoo.ru/ff0a0ae4
Nuepums. 3aK0H HHEPLUN.

15 B3aumoneiictBue Ten Kak bu6morexa IJOK
MPUYMHA U3MEHEHHUS CKOPOCTHU https://m.edsoo.ru/ff0a0c10
JBYOKCHUS TEI

16 IInoTHOCTH BemiecTBa. Pacuer bu6moreka IJOK

Macchl 1 00bEMA Tea M0 €ro

https://m.edsoo.ru/ff0a0fee




IIJTIOTHOCTH

JlabopatopHas paboTa

17 «OnpeneneHue MIOTHOCTH
TBEPJIOTO TEJIA»
13 Pemenne 3amaq mo teme bu6moreka IIOK
"IInoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepUCTHKa
19 B3aumojeicTBus Ten. Cuia
yIpyrocTtu. 3akoH ['yka
JlaGoparopnas pabota «3yueHue
20 3aBHCHUMOCTH PACTSHKCHUS
(mepopmanun) Ipy’UHBI OT
MIPUJIOKECHHON CUITBD»)
1 SBnenue Tarorenus. Cumna
TSHKECTH
BSI3b MEXKIY CHJIOHN TSHKECTH U
22 Saczoﬁ Teenze[l}.llge: (;ena. Pee(I:HGHI/Ie bubmmorexa OK
" " https://m.edsoo.ru/ff0al778
3a1a4 1mo reMe "'Cujia TshKeCcTH
WJIa TSHKECTH H 1709
23 SH;]I?GTaX.e;)I/ISI/IzeIE:II)(};Ire bubmmorexa HOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTHKH TTAHET
bu6morexa IJOK
24| Mowepenite cru. Jluamometp https://m.edsoo.ru/ff0al8cc
bu6moreka IJOK
25 | Bectena. Hepecomocts https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHIL, bu6morexa IJOK




HAIIPaBJICHHBIX 11O OJHOM HPSIMOM.
PaBHOzelicTBYIOIIASA CUIT

https://m.edsoo.ru/ff0ala70

27

Pemenune 3amau no reme
"PaBHOelcTBYOMIAs crt"

28

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B mpupoze u
TEXHUKE

bu6moreka IJOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopnas pabota «3yueHue
3aBHCHUMOCTH CHUJIbI TPEHHUS
CKOJIBKEHUS OT CUJIbI JaBJICHUS U
XapakTepa CONpPUKaCAIOIINXCS
ITOBEPXHOCTEN»

bubmoteka IIOK
https://m.edsoo.ru/ffO0alccg

30

Pemenne 3a1a4 Ha onpeeneHue
PABHOJIEUCTBYIOIIEH CHIIBI

31

Pemenue 3amau o temam: «Bec
Tenay, «I'paduueckoe
n3o0paxxeHue cuin», « CUiby,
«PaBHOJEHCTBYIOIIAS CUIT»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KontponbHas pabora o TemMam:
«MexaHU4eCKOe TBIKCHUECY,
«Macca, IoTHOCTBY, «Bec Temay,
«I"paduueckoe nzobpakeHue
cr, « CHITBI»

33

Hasnenne. CiocoObl yMEHbIICHUS
Y YBEJIMYCHHUSI 1aBJICHUS

bu6moreka IJOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue raza. 3aBUCUMOCTD

bu6mnoreka IJOK




JIaBJICHMS ra3a oT 00béMa,
TEMIIEPATYPhI

https://m.edsoo.ru/ff0a2376

[lepenaua naBiieHus: TBEPABIMU

35 TeJaMH, >KUJIKOCTSIMHU U Ta3aMHU. bubmorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackams
aBJICHUE B JKHIKOCTH M ra3e
36 BI[BISBaHHoe z[eﬁf:[TBHeM CUJIBI ’ bubmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
Pemienue 3amad mo teme
37 «JlaBieHne smm{xocm 1 rase brommorexa OK
' https://m.edsoo.ru/ff0a2826
3axoH ITackams»
bubmoteka IIOK
38 Coobmaiomuecs cocy bl https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckuit mpecc brbmmorexa OK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopmHeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emuu. [Tpuunnbl
41 obonoun Sean, Samwcimiocs bu6mrorera LLOK
] https://m.edsoo.ru/ff0a2bSa
aTMOC(EepHOro 1aBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
42 Bec Boznyxa. ATmocdepHoe bubnmoreka [{JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armochepHoro bubmmoreka [{JOK

nasiyieHusi. OnsiT ToppHuuenm

https://m.edsoo.ru/ff0a2da8




3aBUCHUMOCTB aTMOC(EpHOTO

44 aBJICHUSI OT BBICOTHI HA, OBHEM bubmorexa HOK
A AYp https://m.edsoo.ru/ff0a2fc4
MODSI
b - .
45 A?zf(?ii;ep flizpoapllsieﬂne Ha bubmiorexa LIOK
p o https://m.edsoo.ru/ff0a2fc4
Pa3ITUYHBIX BBICOTAX
Pemtenne 3amaud mo teme "
46 |
ATMmocdepHoe 1aBIeHUE
g | e e e BiGmorea 0K
Py ' https://m.edsoo.ru/ff0a3276
ApxuMeioBa cuiia
JlaGoparopHas padbota
43 «OnpeneneHne BHITATKUBAOIIEN bubmorexa [JOK
CHJIBI, ICUCTBYIOIIEH HA TEJIO, https://m.edsoo.ru/ff0a33fc
MIOTPYKEHHOE B KUJIKOCThY
JlaGoparopHas paboTa 1o Teme
n
o | Cimermmme oo BiGmorera LOK
. 8 https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHJIKOCTh YaCTH
Teaa»
bu6morexa IJOK
>0 Hnasaune Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoncTpyrupoBaHue apeoMeTpa

WJIA KOHCTPYUPOBAHUE JIOJIKU U
OIpeCIICHUE €€




rpy3onoabEMHOCTH"

52

Pemenue 3amay mo remam:
«IInaBanue cynos.
BosznyxonnaBanue», «/laBnenue
TBEPABIX TEJI, KUJIKOCTEU U Ta30B»

bu6moreka IJOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota o teme
«JlaBreHre TBEPBIX TET,
JKUIKOCTEHN U
razoB»/Bcepoccutickas
MpoOBEpOYHas paboTa rmpu
MIPOBEJICHUH C UCIIOJIb30BAHUEM
KOMIIBIOTEPA

54

Mexanuueckas padbota

bubmoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

MomntHocTh. EquHuIbI MOIITHOCTH

bubmoteka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacyér
MOIIHOCTH, Pa3BUBAEMOM NPH
noasEémMe 110 JecTHule"

57

IIpocTeie MexaHu3MBbl. Ppruar.
PaBHOBecue cui Ha peiuare

58

Peryaru B TexHuKe, OBITY U
npupoje. JlabopaTtopHas padbora
«MccnemoBanue yCIOBUAM
paBHOBECHS pblUara

0.5

bu6moreka IJOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agau mo teme

bu6morexa IIOK




«YcnoBus PaBHOBCCHA pbIdara»

https://m.edsoo.ru/ff0a48a6

60

Koadduiment noneznoro
JNICUCTBUS MEXaHNU3Ma.
JlabopatopHas paboTa
«3mepenne KI1J] HakioHHON
IJIOCKOCTH»

0.5

61

Pemrenue 3ama4 mo reme "PaboTa,
MoutHocTh, KIT"

bu6moreka IIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SHeprus.
KuneTtnueckas 1 IOTEHIIMAIIBHAS
JHEprus

bubmoteka IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpPaHEHUS MEXAHUYECKOMN
SHEPIruun

bubmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCHEPUMEHT IO TEME
"JKcrnepuMEHTAIbHOE
ONPEAECTICHUE U3MEHECHUS
KWHETUYECKOW Y MOTEHIIMAIIbHON
SHEPIruU MPU CKATHIBAHUM TEJIa TIO
HAKJIOHHOM THIOCKOCTH"

65

KoHntposnbHas paborta 1o teme
«PaboTa u MOIIIHOCTb.
Oueprus»/Bceepoccuiickas
MpoBepoYHas paboTa npu
MIPOBEICHUH Ha OyMaKHOM
HOCHUTEIIE

66

Pesepeubiii ypok. PaboTa ¢

bu6mnoreka IJOK




TEKCTaMH 110 TEME
"Mexaunueckoe aBuxxenue"”

https://m.edsoo.ru/ff0adeec6

PesepBHblit ypok. Pabora c

" bu6moreka [JOK
67 TeIfCTaMH Ho TeMe I[aBHVeHHe " ! https://m.edsoo.ru/ffOa4ffe
TBEPBIX TEII, KUIKOCTEH U Ta30B
PesepBHblii ypok. PaboTa ¢
68 TekcTamu 1o TeMe "Pabora. 1
MommHocTh. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[TPOI PAMME




8 KVIACC

KoJsmmyecTBo 4acos

JJIeKTPOHHBbIE HU(POBHIE

3‘:1 Tema ypoka Beero KonrpoabHbie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcsbl
OCHOBHBIE MOJIOKEHUS
| MOJIEKYJISPHO-KHHETHYECKON | bubmmoreka [JOK
TEOPHH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
) Macca u pa3mep aTOMOB U |
MOJIEKYJI
Mopenu TBEpAOTO, )KUAKOTO U
3 ra3§o6pa3H0I;I(§ cocm;nilnﬁ 1 bubmorexa OK
https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEeHUE CBOMCTB TBEPIOTO,
KHJKOTO M Ta3000pa3HOro
4 COCTOSIHMH BellecTBa HAa OCHOBE 1
MOJIOKECHUM MOJICKYJISIPHO-
KUHETUYECKOU TEOpUH
5 Kpucrannuueckue u amopHbie | bubmuoteka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmaumnBaHK€ U KalIMJUIIPHOCTb. | bubmuoteka [JOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIMpeHne U CKaThue 1 bubmmorexa OK
https://m.edsoo.ru/ff0aSa26
8 Temneparypa. CBs3b 1




TEMIIEPATYPBI CO CKOPOCTBIO
TEIJIOBOrO JBUKEHUS YaCTHII

9 Buytpennss sueprusi. Crioco0Obt bu6mmoreka [IOK
M3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buas! Termonepenaun bubnmorexa LIOK
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHIHs
"TIpakTHuYeCKOE UCIIOJIb30BAHHUEC
11 Tel']I;)J'IOBBIX CBOMCTB BEIIECTB U bubmorexa OK
https://m.edsoo.ru/ff0a65c0
MaTepUalioB B LEJISIX
sHeprocoepexeHus"
12 KonnyecTBO TEIIOTHI. Y AelIbHAs bubmmoreka IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
BHCHUE TEILIOBOT HCa.
5 | Temmeotmenmemonoe Gacmaorea HIOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Jlabopartopnast paboTa
14 "NccneqoBanue SIBJIEHUS bubmoreka IIOK
TEMI000MEeHa NPY CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U rOpsiueii BOABI"
Pacuer xonuyecTBa TEMIOTHI,
15 HEOOXOIMMOTO JIJIsl HarpeBaHUs
TeJla U BBIJEISIEMOT0 UM IPU
OXJIKICHUH
16 JlaboparopHas pabota bubmoreka [JOK

"Onpenenenue yaeabHOu

https://m.edsoo.ru/ff0a6bb0




TEIUIOEMKOCTH BemecTna"

DHeprus ToInBa. Y AeibHas

bu6mmoreka IJOK

17 TEIJIOTa CTOPAHHUS https://m.edsoo.ru/ff0a7bSa
[L1aBnenre u oTBEpACBaHHUE

18 KPUCTAJUTMYECKUX I;gﬂ. VY nenvHast bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS
JlabopatopHas paboTa
19 "OHpEI[eJ'II;HI/Ie I})’I[GHBHOﬁ TEIUIOTEI bubmiorexa LOK
" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJA

20 [TapooGpazoBanue u bubmuorexa [JOK
KoHAeHcanus. Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenpHast Teniaora
rmapooOpa3oBaHus U KOHACHCAIIUH.

21 3a]I:I/ICI/III\)/IOCTB TeMnepaT;;H ) butimorexa [IOK

https://m.edsoo.ru/ff0a786¢
KHUIIEHUS OT aTMOC(epHOTro
JTABJICHUS
BnaxnocTts Bo3myxa.

2 JlabopatopHas pabora bubmmoreka [JOK
"OnpeneneHne OTHOCUTEIbHOU https://m.edsoo.ru/ff0a7628
BJIA)KHOCTHU BO31yxa'

73 Pemenue 3anay Ha onpeaeneHue
BJI&KHOCTH BO3/yXa
[TpuHIUIIBEI paOOTHI TETUIOBBIX

24 neurareneid. [Taposast TypOuHa.

JIBuTaTeh BHYTPEHHETO CTOPAHMUS
25 KIIJI reruioBoro nBurartets. bubmoreka [JOK




TennoBble IBUTATENH U 3allIUTa
OKPYXaroIEH CpeIbl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
MIpEeBpaLICHHS SHEPTUH B
TEIUIOBBIX MpoIleccax

27

[ToaroroBka K KOHTPOJIBHOU
pabote no teme "TemioBbie
sBeHUA. I3MeHeHne arperaTHbix
COCTOSIHMH BenrecTna'

bu6moreka IJOK
https://m.edsoo.ru/ff0a83{2

28

KonTtpoarHas paboTa 1o reme
"TemnoBele aBiIeHus. MI3MeHeHue
arperaTHbIX COCTOSIHAM BelecTBa”

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpuzanus Tea. JIBa poaa
AIEKTPUUECKUX 3apsAI0B

30

Ypok-uccneaoBaHue
"DnekTpu3amus TeJl UHIYKIMeH u
MIpU CONPUKOCHOBEHUU"

31

B3aumoernicTBre 3apsSyKEHHBIX
ten. 3akoH Kynona

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TOJIE.
HanpskeHHOCTB 2J1EKTpUIECKOro
nonst. [IpuHiun cynepno3uuun
AJIEKTPUYECKUX TOJIEN

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpuyeckux
3apsiIOB. DIIEMEHTAPHBIN 3apsia.
Ctpoenue aroma




HpOBOI[HI/IKI/I " IUDJICKTPUKU.

34 3aKOH COXpaHEHUs Bubmmorexa [IOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUYECKOTO 3apsjia
35 Pemenue 3a1au Ha mpuMeHeEHUE bu6mmoreka [IOK
CBOMCTB 3JIEKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUM TOK, YCIOBUS €r0
36 cymeciBOBaHH;I. I/ICT(})]‘-IHI/IKI/I bubmiorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeCTBHUS SIIEKTPUYECKOTO TOKA buommorexa OK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jlenicteue
38 3JIEKTPUYECKOTO MOJIA Ha 1
MPOBOJIHUKH U TUDJICKTPUKHU"
39 DIIEKTPUYECKHM TOK B METaJIaX, bubmmoreka [JOK
JKUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIEKTpUYECKAs LEMb U €€
COCTaBHbIE YaCTHU
Cuna Toka. JJaboparopHas pabota
41 "U3mepenue u peII)“yJ]I/II}))OBa}FI)I/Ie 0.5 bubumorexa [IOK
" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DIIEKTPUYECKOE HAIIPSIKEHUE.
BoawsT™metp. JlabopaTtopHas paboTa bubmoreka [JOK
42 0.5
"N3MepeHue u peryJnpoBaHue https://m.edsoo.ru/ff0a%14
HanpsoKeHus "
43 ConpoTusiieHUE MPOBOIHUKA. bubmoreka [JOK

VY 1ebHOE CONIPOTUBIICHUE

https://m.edsoo.ru/ff0aa738




BCIICCTBA

44

JlabopatopHas paboTa
"3aBUCHMOCTD AJIEKTPHUECKOTO
COTIPOTUBIICHUS IPOBOTHUKA OT
€ro JJUHBI, TUIOIIA U
TIOTIEPEYHOTO CEUCHUS
marepuana'

bubmoreka [JOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHUJIbI TOKA OT
HanpsokeHus. 3akoH Oma Jist
y4acTKa 1enu

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aad4a

46

JlabopatopHas pabora
"HcciemoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ncTOpa U HAIPSHKCHUS Ha
pesucrope”

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarenbHOE 1
NapaijIeIbHOE COCTUHEHUS
MIPOBOJAHUKOB

48

Jlabopatopnas padota "I[IpoBepka

IIPABUJIA CIIOKEHUS HANPSHKEHUN
IIPY OCIIEA0BATEIIEHOM
COEAMHEHNH JIBYX pE3UCTOPOB"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aaa58

49

Jlabopatopnas padota "IIpoBepka

IMpaBujia JJIs CUJIbl TOKA IIPHU
mapajujicjbHOM COCANHCHUHA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0aadle




pe3ucTopoB”

Pemenune 3ana4 Ha mpuMeHEHNE

bu6mmoreka IJOK

30 3akoa OMa AUl pasiInHHoro https://m.edsoo.ru/ff0aaf8a
COCTMHEHMUSI IIPOBOTHUKOB
Pabora u MolHOCTh
51 3JI€KTpI/IIICCKIz)IFO TOKa. 3aKOH Bubmorexa [IOK
https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlaGoparopHas padota
52 "OHpI;Z[GJII;HI/Ie II))a6OTI>I u bubimorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
MOITHOCTH 3JICKTPUYECKOTO TOKa
DNEeKTpUYECKUe LeNu U
53 MOTPEOUTETH IEKTPUUECKON bubnuotexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHOU
abore o Teme "DIeKTpUIecKue
54 Eap;lz[m. 3apsiKeHHbIE TSJ'Ia U UX bubimorexa [IOK
. . https://m.edsoo.ru/ff0abd2c
B3aumoiericTBus. [loCTOSHHBIM
BJIEKTPUYECKUN TOK"
KountposnbHas pabota o Teme
"DNEeKTpUYECKUE 3apsIbI.
3apﬂ>1<eHHf>Ie TEa U UX ) Bu6morexa LIOK
55 B3auMoOAeHCTBHA. I10CTOSTHHBII

AJIEKTPUYECKUH
ToK"/Bcepoccuiickasi mpoBepoUHas
paboTa npu MPOBEJICHUU C

https://m.edsoo.ru/ff0abea8




HCIIOJIBb30BAHUCM KOMIIBIOTEPA

56

ITocTostHHBIE MAarHUTHI, UX
B3aUMOJIENCTBHE

57

VYpok-uccnenosanue "N3yyeHue
OJIEN MOCTOSHHBIX MATHUTOB"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ac3d0

58

MarautHoe mojie. MarautHoe
1oJie 3eMJIM U €ro 3HaUEHUE I
KU3HU Ha 3emiie

bu6mmoreka IJOK
https://m.edsoo.ru/ff0acOba

59

OneiT Opcrena. MarautHoe noJie
3JIEKTPUYECKOTO TOKa MarHuTHoe
0JI€ KaTYLIKH C TOKOM

bubmoreka IIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne AMeKTPOMarHuToB B
texHuke. JlabopatopHas pabota
"N3ydeHune 1ercTBU MarHUTHOTO
I10JIS1 HA IPOBOJIHUK C TOKOM"

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOBUTATEITH TTOCTOSTHHOTO
TokKa. Mcnosib3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHcnopte. JlaboparopHas
pabota "KoHcTpyupoBaHue u
u3ydeHue padoThl
AJIEKTPOABUTATEIIS "

bubmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

62

Onbitel Dapanes. 3akoH
AIEKTPOMArHUTHOM UHAYKIUU.
IIpasuio Jlenua




63

Onektporeneparop. Crocoosl
TIOJTyYEHUS DIIEKTPUICCKONH
SHEPrur. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUH

64

[ToaroToBka K KOHTPOJIBHON
paboTe 1o Teme "DIeKTpruUecKue
U MarHUTHBIE SIBJICHUS"

65

KonTponbHas pabota no teme
"DNEeKTPUYECKUE U MATHUTHBIC
asienus"/Beepoccuiickas
IIpOBEpOYHas paboTa mpu
MIPOBEICHUH Ha OyMa)KHOM
HOCHUTEIE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTa ¢
TeKkcTaMu o teMe ""'TeruioBbie
sBieHus"

bu6moreka IJOK
https://m.edsoo.ru/ffOacc5e

67

PesepBHrbIii ypok. PaboTa ¢
TekcTamu 1o TeMme "[locTosTHHBIN
ANEKTPUYECKUH TOK"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrbIii ypok. Pabota ¢
TeKCTaMHu 1o TeMe "MaruuTHbIE
saBieHus"

OBIIEE KOJIMYECTBO YACOB 110
[TPOI'PAMME

68

14.5




9 KJIACC

KoanuecTBo 4acos

JJIeKTPOHHBbIE HU(POBBIE

Ne i/ Tema ypoka Konrpoasnbie | IIpakruyeckune oOpa3oBarejibHbIE
Beero padoThI padoThI pecypchl

1 MexaHn4eckoe IBUKEHHUE. 1
MarepuranbHas TOUKa
Cucrema orcueta. OTHOCUTEIBLHOCTD bu6aunoreka [IOK

2 1
MEXAHUYECKOTO IBMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE TPSAMOIMHENHOE | bubmorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpPHOE NPAMOIIMHENHOE

4 nerkeHue. CpeqHss 1 MTHOBEHHAS |
CKOPOCTh

5 [IpssMOIMHENHOE PABHOYCKOPEHHOE | bubmmnoreka [{IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KeHUs. [ paduk 1
CKOPOCTH
JlaGoparopnas pabota "OnpeaeneHue
YCKOpPEHUs TeNa Mpu bu6mmoreka [{JOK

7 1 1
PaBHOYCKOPEHHOM JIBUKEHHUH 11O https://m.edsoo.ru/ff0adb18
HaKJIOHHOU IMJIOCKOCTH"

2 CBoOoanoe mageuue tei. OnbITh |
lNanunes

9 PaBHOMEpHOE ABUKEHUE 10 | bu6mmoreka [JOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpatenus. Jluneitnas u yrimonas
CKOPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHNE
1 IlepBsIii 3akoH HproToHa. BekTop bubmmorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmorexa [JOK
PaBHO€elicTBYIOIIAS CHIIA https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHa. bubmorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1a4 Ha MpUMEHEHUE bubmorexa [HOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubmoteka IIOK
15 Cuia ynpyrocth. 3axo Lyka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amaud mo reme «Cuiia
YOPYTOCTH»
17 JlaGoparopnas pabota «OnpeaeneHue bubmmoreka [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmmnoreka [{IOK
18| Cuma peris https://m.edsol(_)l.ru/fanf738
19 Pemenne 3agad mo teme «Cuna bu6moreka IIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
50 JlabopaTtopHas pabota "Onpenenenue bubmotexa [JOK
Kod(dumreHTa TpeHUs CKOTBKECHHS" https://m.edsoo.ru/ff0af8be
21| THuorons, Cuna ynpyroemn, Cuna bbmorexa L1OK
— https://m.edsoo.ru/ff0afb8e
22 Cuna TSHKECTH U 3aKOH BCEMUPHOTO bubmmnoreka [IOK




TATOTEHUS. Y CKOpEHHE CBOOOHOTO
najcHUs

https://m.edsoo.ru/ff0af044

Ypoxk-koHpepenuus "J[BmxeHune ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPa
(Conueunas cuctema). ['amaktuku"
Pemenwme 3amag mo teme "Cuna
24 bu6moreka IJOK
TSDKECTH U 3aKOH BCEMHUPHOTO
" P https://m.edsoo.ru/ff0af5f8
TSTOTECHUS
[IepBas KocMuYeCKasi CKOPOCTb. bubmorexa [JOK
25
HeBecomMocCTh U ieperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecHe maTepuanbHON TOUKHU.
AOcomroTHO TBEpAOE TEI0. PaBHOBEecHe
26 &poro tena cp3a eMIEHHON OChIO bubmmorexa HOK
TB ro Tel KPEIJIEHHOH OCh
P P https://m.edsoo.ru/ff0afe36
BpaiieHua. MomeHnrt cuibl. LleHTp
TSDKECTU
PaBHOBecHe MaTepuanbHON TOUKHU.
AobGcomoTHO TBEp0E Teno. PaBHOBecHe
27 TBEPAOTO TeJA € 3aKPETIIEHHON OChIO
BpauieHusa. MomeHr cuibl. LleHTp
TSDKECTH
73 Pemienue 3aga4d mo teme "MoMeHT bu6moreka IJOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[Toaroroska Kk KOHTPOJILHOI padoOTE 110
" P P bubmuoteka [JOK
29 TeMme "MexaHn4ecKoe IBIKCHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumonelicTBue Tei
KonrtposbHnas paboTa 1o Teme
" P P bubnnorexa [JOK
30 Mexannueckoe JIBUKECHHE.

B3anmoneiictue Ten"

https://m.edsoo.ru/ffOb06ec




Nmnynbe Tena. UMnyibe cuibl. 3aK0OH

bu6moreka IIOK

31| coxpaneHus iMnykca. Yrpyroc i https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHIE
3 Pemrenue 3ama4 mo teme "3akoH bu6moreka IIOK
COXpaHEeHUs uMIyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koH(pepenuus "PeakTuBHOE
JIBW>KECHUE B IPUPOJIE U TEXHUKE"
bubmoteka IIOK
34 Mexanunueckas paboTa U MOITHOCTh https://m.edsoo.ru/ff0b0a84
35 PaboTa cunbl TSKECTH, CHITBI bubmoteka IIOK
YOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paborta «OnpeaeneHue
36 paboThI CUJIBI TPEHUS TTPU
PaBHOMEPHOM JIBHKEHUH TeJia 10
TOPU30HTAILHOM MTOBEPXHOCTHY
37 CBs13b DHEPrUU U pabOTHI.
[ToTeHUMabHAS DHEPTHS
33 Kunernueckas sHeprus. Teopema o bubmmnoreka [{IOK
KMHETHYECKOU SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS YHEPTHH B
MEXaHUKE
40 JlabopaTopHas padota «M3yueHnue bubnmoreka [{JOK
3aKOHA COXPAHEHUS DHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHOE NBIKCHHE U €TO bu6moreka IJOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
47 3aTyxaronue KojaeoaHus. bu6mmoreka [JOK

BrinyxneHnnbie konebanus. Pezonanc

https://m.edsoo.ru/ff0b20f0




43

MaremaTnyecKui 1 py>KUHHBIA
MasTHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb
nepuo/ia KojaeOaHui OT )KECTKOCTH
MIPY)KHUHBI B MacChI TPy3a»

bu6moreka IIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaienre 3Hepruu nNpu
MEXaHUYECKUX KOJIEOAHUSIX

46

JlaGopartopHas paborta «OnpeaeneHue
YaCTOThI U MEpUOJIa KoJieOaHU
MPY>KUHHOTO MasTHUKA

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

47

JlaGopartopnas pabota «IIpoBepka
HE3aBUCUMOCTH TMEepHoJia KoeOaHun
rpy3a, MOABEIICHHOTO K HUTH, OT
MAaccChI Tpy3a»

bubmoteka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaaudeckue BoJIHbI. CBOWCTBA
MEXaHU4ECKUX BOJIH. [IponosibHbIE U
MOTIEPEYHBIEC BOJTHBI

bu6morexka IJOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koH(pepenuus "MexaHnueckue
BOJIHBI B TBEpIOM Tene. CelicMUYeCKHe
BOJIHBI"

50

3ByK. PacnipocTpaHeHne u oTpakeHue
3ByKa

51

VYpoxk-uccnenosanue "HabmoaeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
YacTOTHI"

52

['poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC




Ypok-koHbepeHIms "Y apTpa3ByK U

bu6moreka IIOK

53
uH(pa3ByK B IPUPOJIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO
54 Teme ""3aKOHbI COXTI;HGHI/I}I P bubmorexa TTOK
P ' " https://m.edsoo.ru/ff0b25f0
Mexanudeckue KoieOaHus U BOJIHbI
KontponsHas paborta no teme "3aKoHbI
55 coxpaHeHus. MexaHnuecKue
KoJIeOaHUs U BOJIHBI"
DJIEKTPOMArHUTHOE TOJIE. bu6morexa [JOK
56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBONCTBA DIEKTPOMArHUTHBIX BOJIH
VYpok-kondpepennus "Hlkana
53 BJIEKTPOMArHUTHBIX BOJIH. bub6auoreka [IOK
Hcnonb30BaHueE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOM CBSI3H"
Ypok-uccnenosanue "N3yuenue
59 CBPOI?ICTB DJIEK OMaFHI/ITH}:IlX BOJIH C bubmorexa LHOK
P | https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIIBHOTO TeNedoHa
Pemenune 3ana4 Ha onpeaeneHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMArHUTHOMN
BOJTHBI
OJIeKTpOMAarHuTHas IIPUPOIa CBETA.
P pHp . bu6moreka IJOK
61 CxopocTb cBeTa. BojHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku cera. [Ipsamonunennoe
P bu6mmoreka [JOK
62 pacrnpocTpaHEHUE CBETA. 3aTMEHUS

Connua u JIynsl

https://m.edsoo.ru/ff0b3658




3aKOH OTpaKEHHsI CBETA. 3epKaa.

bu6moreka IIOK

63 Pemienue 3a1au Ha MpuMEHEHUE
S OTpai‘K b https://m.edsoo.ru/ff0b38¢4
64 [Ipenomnenue cBeta. 3akoH bubmnorexa [JOK
NPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[lonHOE BHYTpEHHEE OTPAKEHUE CBETA.
bubmoteka [JOK
65 Hcnonb30BaHuE MOJTHOTO BHYTPEHHETO i
https://m.edsoo.ru/ff0b3cS5c
OTpaXEHUS B ONITHYECKUX CBETOBOaX
JlaGoparopnas pabota "VccinenoBanue
66 3aBUCHUMOCTH yTJia MPeTOMIICHHUS
CBETOBOTO JIy4a OT yrJja MaJcHHs Ha
rpaHuiie "BO31yX-CTeKiao""
VYpoxk-kondepenuus "Mcnonib3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIbI, OIITHKOBOJIOKOHHAS CBA3B"
bu6morexa IJOK
68 JIunzel. OnTryeckas cusia JUH3bI
https://m.edsoo.ru/ffOb3f2¢
. bu6morexa IJOK
69 [TocTpoenune n300pa>keHuil B TMH3AX 1
https://m.edsoo.ru/ff0b444a
Jlabopatopnas pabota "OmnpenencHue
C bu6mmoreka [JOK
70 (hOKYCHOT'0 pacCTOSIHUS M ONITUYECKOM 1
" | https://m.edsoo.ru/ff0b4206
CHUJIbI COOMPAIOIIEH JTMH3BI
7 VYpoxk-koHpepenius "OnTuyeckue bubmmoreka [JOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffO0cOa7e
bu6moreka IJOK
72 ['na3 kak ontuyeckasi cucteMa. 3peHue
p https://m.edsoo.ru/ff0b4684
73 Ypoxk-kondepennus " ledexTs




3penusd. Kak coxpanuts 3penue"

Paznoxxenue 6e5oro ceeTa B CHEKTP.
OnbeiTel HeroToHa. Cnoxenue

bu6moreka IJOK

4 CIIEKTpaJIbHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
CBETa
JlabopaTtopHas pabota "OnbITH TIO
a3JI0’KEHUIO OEJIOTO CBETa B CIIEKTP U
75 Eocnpmlm}o [IBETA PEIMETOB HpIT;p ux bubamorexa TIOK
https://m.edsoo.ru/ff0cOe2a
HAOJIIOICHUH Yepe3 LIBETOBbBIE
¢unabTpsl"
Ypok-nipaktukyM "BoaHOBBIE
76 CBOICTBA CBETa: JUCHIEPCHS,
uHTEeppepeHus u quppakuus”
77 OmnbiTel Pe3epdopaa u nnanerapHas bubmmoreka [JOK
MOJIe/Ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatsl bopa. Moaens atoma bopa
Hcnyckanue u nor HHE CBET
79 aTi)l\Z](():MéKBeaHTBI(? Ezi;q;;: ’ bubmmorexa LOK
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 Ypok-nipaktukym "Habmronenue bu6mmoreka IJOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoro sigpa. Hyknonnas bu6mmoreka IJOK
MO/IEITb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE pEBpaIEHUS. bubnnorexa [HOK

MN30oTomnb!

https://m.edsoo.ru/ffOclal4




Pemrenne 3agad mo treme:

bu6moreka IIOK

84 "PannoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon nonypacnana
VYpoxk-koHdpepenuus "PagiroakTUBHbBIC

86 I/IBIjIyT—IeHI/I:Ib BI:'IpI/E)OI[e MI;I[I/IHI/IHe bubmorexa LIOK

| ’ ’ https://m.edsoo.ru/ff0c2126
TEXHHKE
S nepHble peakunu. 3aKOHBI
87 CCJ)IXé)aHCHIE}I 3aI;;1z[OBoro Y MacCOBOTI'0 bubmmorexa LOK
https://m.edsoo.ru/ff0c1c58
qrcen
OHeprus CBsA3M aTOMHBIX s1ep. CBs3b bubmorexa [JOK

88
MacChl U 3HEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anau no reme "AnepHeie
peakuun”

90 Peakunn cuHTE3a M IETEHUS SAED. bubmmnoreka [{IOK
Hctounnku 3ueprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-kondepenuus "AnepHas

91 sHepreTuka. JlencrBus
PaMOAKTUBHBIX U3TYyYCHHUI Ha )KUBBIE
OpraHu3MbI"

[ToaroToBKa K KOHTPOJBLHOM pabOTe MO

9 TeMe "DIEKTPOMArHuTHOE TOJIE. bubmmoreka [{JOK
DJIEKTPOMAarHUTHBIE BOJTHEI. https://m.edsoo.ru/ff0c223e
KBanToBbIe siBICHUS"

KouTtposnbHas pabora o reme

93 "IEeKTPOMArHuTHOE MOJIE.

DNEeKTPOMArHUTHBIE BOJIHBI.
KBaurosrie siBiienusa"




[ToBTOpenue, 06001IEHUE.

bu6moreka IIOK

4 JlaboparopHbie padOTHI IO KyPC

? " p pu P " ypey https://m.edsoo.ru/ff0c245a
BzaumonelictBue ten
[TosTOpenue, 0000mIeHNE. Perienue

95 BTG:TII){L}IIX I/I’ Ka‘{eCI’J[lBeHHLIX 3a1a4 1o brbmoreka IJOK
acu
P | | A https://m.edsoo.ru/ff0c2572
teme "TennoBbie mpouecchl
[TosBTOpeuue, 06001IeHNE. PenieHue

96 acBTeTI:{LI:: 1/; Ka‘IeCI”]FlBeHHBIX 3a71a4 1mo budmorexa LIOK

q

P " A o https://m.edsoo.ru/ff0c2a2?2
teMe "KIIJI TennoBbIX ABUTaTENCH
[TosTOpeuue, 00001IeHNE. Penienne

o7 OBTOPEHIE, OBOOIH Bu6miorexa [IOK

A4ECTBEHHBIX 3aJ1a4 10

P acqe,,THHX 1 xad I,f https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexkTpoycTanoBOK
[ToBTOpEeuue, 0000IIEHHE.

o8 HO’gT E HHC, . 36”; . Bu6maorexa IIOK

a Bl THI IT

" OPatopHEBE P " yPey https://m.edsoo.ru/ff0c2¢52
CBeTOBbBIE SBJICHUS
[TosTOpenue, 00001IeHNE. PaboTa ¢

%0 PEHHC, ,,”;a ) Bu6morexa [IOK

KOHBI

TCKCTaMH IO TeMe " https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHUKE
[TosBTOpeunue, 00001IeHNE. Pabora ¢

100 eKC ap o) eMe 'I'Ii{oneGaHHs[ U Bubmmorexa OK
TEKCTAMM I10 TEM

| https://m.edsoo.ru/ff0c2e82

BOJIHBI

o [ToBTOpCHUE, 0606'1'HC6HI/I6. Pabora c Bu6morexa [IOK
TeKCTaM? 10 TeME "LBCTOBRIC https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o61eHue. PadoTa ¢

102 Tekctamu o teme "KBaHnToBasg u

sanepHas gusuka"
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