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HOACHUTEJIbBHAA 3AIINCKA

ITporpamma 1o (pu3uKe Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMsI COCTAaBJIEHA HA OCHOBE IOJIOKEHUH
U TpeOOBaHMI K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOW 00pa30BaTEIbHON IPOTPaMMBL,
npenacraBieHHbix B @T'OC OO0, a takxke ¢ yu€roM QenepaipbHOil paboueil mporpaMmbl BOCHUTAHUS U
Konuenuuu npenoaBanus yueOHoro npeamera «@usnkay.

Copepxanue TmporpaMmbl 1O (HU3UKE HANpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYJarOIIUXCs U OPraHU3aINI0 N3ydyeHHs (U3UKU Ha JEeSITeIbHOCTHON OcHOBE. B mporpamme
no (hU3HMKE YyYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeamera B peanusammu TpeboBanuii @PI'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ylibTaTaM OOy4YeHHsI, a TAKKe MEXKIPEIMETHBIE CBS3H
€CTECTBEHHOHAYYHBIX y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIETr0 00pa30BaHHUS.

[IporpamMma no ¢usuke ycraHaBIMBAET paclpeaeieHre yueOHOro Marepuana o rojaaM ooydyeHus (1o
KJaccaMm), IpeJyiaraeT IpIMEpHYIO TOCJIEA0BATEIbHOCTh N3yUEHUS! TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IPEAMETHOTO COJEPIKaHMs U YUETe BO3PACTHBIX 0COOCHHOCTEH 00yJarommxcs.

[Iporpamma o ¢usuke pazpaboTaHa ¢ N0 OKa3aHUS METOJMYECKON TOMOIIH YYUTENIO B CO3/IaHUU
paboyeil mporpaMMbl 10 y4eOHOMY MTPEIMETY.

®duznka ABISETCS CUCTEMOOOPA3YIOLUUM /ISl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4yaeMbIX XUMHUEN, OHOJI0THel, acTpoOHOMHEH
u Qu3nuecKoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPEIOCTABIAET Harboiee
sSICHBIE 00pa31bl IPUMEHEHHS HAYyYHOI'O METO/1a IO3HAHUS, TO €CTh CII0CO0a MOJIyYEHHsI TOCTOBEPHBIX 3HAHHUH
0 MHpe.

Onna w3 TMaBHBIX 3a/1a4 (QU3MYECKOTr0 00pa3oBaHUs B CTPYKType 00Iero oOpa3oBaHUsS COCTOWT B
(hOpMUPOBAHUY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpECa K HAyKe y O0yJaroIInXCs.

I/I3yquI/Ie (bI/IBI/IKI/I Ha 0a30BOM YPOBHE Ipeamnojaract oBJIaJCHUC CICAYIOINMHU KOMIICTCHTHOCTAMU,
XapaKTCPpU3yIOIUMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTD:

e HAY4YHO O0OBACHATH SIBJICHUA,
e ONOCHHMBATH M IOHUMATb 0COOEHHOCTH Hay4YHOI'0 UCCIICAOBaHUA,
e HHTCPHPCTUPOBATH AAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA I ITOJIYYCHU A BBIBOJOB.

Lenn usydenuss ¢U3MKH Ha YpOBHE OCHOBHOrO oOmiero obpa3zoBaHusi ompeneneHbl B Konnenuuu
npenogaBaHusi yaeonoro npenmera «dusnka» B 00pazoBaTeNbHbIX opranusanusax Poccuiickoit denepanuu,
peaM3yIoNMX OCHOBHBIE 0O0IIe00pa3oBaTeNbHble NPOTpaMMbl, YTBEpKIAEHHOW pemieHueM Komnernu
MunucrtepcTBa npocsenieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aexadps 2019 r. Ne [TK48H).

Hean usyyenus Ppu3nKu:

nproOpeTeHne NHTepeca U CTPEeMJICHHs 00ydJaloIuXcs K HaydHOMY M3YUEHUIO MPUPObI, pa3BUTHE

WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAyYHOM MeETOJie MO3HaHHS U (OPMUPOBAHUE HUCCIIEOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOLUM SIBJICHUSM;

e (opMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yabTaTa M3Y4YCHHs] OCHOB CTPOCHHUS MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMuUpOBaHUE IPEICTABICHUN O POIH (PU3UKU I PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U T€XHOJIOTHH;

e pa3BUTHE TMpEACTaBICHUI O BO3MOXKHBIX cepax Oymaymied mpodecCHoHATBHOW eSATENbHOCTH,

CBSI3aHHOM C (PU3UKOH, MOATOTOBKA K JanbHeHIIeMy 0Oy4eHHIO B STOM HaIPaBJICHUU.



JlocTmkeHne STHX Iieliell mporpamMMmbl 1o (DU3WKE HAa ypPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
obecrieunBacTCs PEIICHUEM CIICTYIONTUX 3a1a4:

e MpPUOOpPETCHHE 3HAHWA O JTUCKPETHOM CTPOCHHH BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MPUOOPETCHHE YMCHHI OIUCHIBATH M OOBSACHATh (DU3MUECKUE SBICHUS C WCIOIH30BAHHEM
MOJIyYCHHBIX 3HAHU;

e OCBOCHME METOJOB PEIICHHUS MPOCTEUIINX pPacCUYETHBIX 3a/lady C MCIOJIb30BAaHUEM (PU3MUECKHUX
MO/IEJIeH, TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BHUTHE YMEHHUU HAOJIONATh NMPUPOJHBIE SBJICHUS U BBINOIHATH OMBITHI, Ja0OpaTOpHBIE PaOOTHI U
AKCIIEPUMEHTAJIbHBIE UCCIICOBAHMS C UCTIOIB30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OcCBoeHHE pUEMOB paboThl ¢ mH(popManueld (GpU3MUECKOTO COAepIKaHUs, BKIItOYas WH()OPMALIHIO O
COBPEMEHHBIX JOCTIKEHUIX (DU3UKH, aHATIN3 U KPUTUUECKOE OlICHUBaHUE NH(GOPMAITIH;

e 3HAKOMCTBO cO cdepamu npodeCcCHOHATBHOM NEATENbHOCTH, CBS3aHHBIMH C (U3UKOW, W
COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAaHHBIMH Ha JOCTIXKCHHSIX (PU3NUECKON HAYKH.

Ha uzydyenue ¢pusuku (6a30BbIi ypOoBEHb) HA YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs OTBOIUTCS
238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce
— 102 gaca (3 gaca B HeZEINIO).
[Ipennaraemslii B mporpamme 1o ¢pu3uke rnepedeHs 1a00paTopHbIX padOT U OMBITOB HOCUT
peKOMeHAATEIbHBIA XapaKkTep, YYUTENb JeJIaeT BbIOOp MPOBEAEHUS J1abOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUIyaTIbHBIX 0COOCHHOCTEN 00Y4arOIMXCsl, CIIUCKA SKCIIEPUMEHTAIIBHBIX 3aJaHUH,
IpearaéMbiX B paMKax OCHOBHOTO TOCYAapCTBEHHOI'0 AK3aMeHa Mo (pusmke.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®u3nka v €€ poJsib B NO3HAHUM OKPY:KAI0UIEro MUPA.

duzuka — HayKa O IIpUpOJIC. SIBneHus IMpUpOAbI. dusnyeckue SBICHU: MEXaHUYCCKUE, TCIIJIOBBIC,
QJICKTPHUYECKHUE, MAIrHUTHBIC, CBETOBBIC, 3BYKOBEIC.

Ouznyeckue BenuuMHbL. M3mepenue ¢usznueckux BennuuH. Dusnueckue npubopsl. [lorpenrHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIMHUII.

Kak (bHSHKa U JApyrue€ CCTCCTBCHHBIC HAYKH HU3Yy4YarOT IIPUPOAY. ECTCCTBCHHOH&Y‘IHHﬁ MCTOA

IIO3HAaHHA: Ha6J'IIOI[eHI/Ie, IMNOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABMIKCHHUEC I'MIIOTE3, SKCIICPUMCHT I10 ITPOBEPKE
THIIOTC3, 00BsCHEHHE Ha6n}oz[aeMor0 sBieHns1. Onucanue (I)I/I3I/I‘IGCKI/IX SIBJICHHUH C MMOMOII[bI0 MOACTICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.
2. ®wuznyeckue NpubOPHI U Mpolieypa MPsIMBIX U3MEPEHUH aHATOTOBBIM U LIU(POBBIM TPUOOPOM.

Jlabopamopusvie padbomot u onvimol.

1. OmpeneneHue LeHb! AeICHUS MIKAJTbl U3MEPUTEIILHOTO pUbopa.
2. H3mepeHue paccTOSHUM.



W3mepenne 00bEMa JKUAKOCTH U TBEPIOTO TeTa.

Ornpezenenue pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy MOMOIIM KUAKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATYpPHI.
[IpoBenenue wucciaenoBaHUS MO TPOBEPKE THUIMOTE3bl: JNAITBHOCTh IMOJIETAa IIAPUKA, MYIICHHOTO
TOPU30HTAIBHO, TeM 00JIbIIe, YeM OOJIbIIIe BHICOTA TYCKA.

ANl

Paznen 2. HepBOHa‘laﬂbeIe CBE€I€HUSA 0 CTPOCHUH BelIECTBA.

CTpOGHI/IG BCIICCTBA: aTOMBI 1 MOJICKYJIBI, UX PA3MCPHI. OHI:ITI;I, JOKa3bIBAOIME JTUCKPETHOC CTPOCHUEC
BCIICCTBA.

JIBmwxenue vactuil BemiectBa. CBsI3b CKOPOCTH JBMIKEHUSI YACTHI] C TemIiepaTypoil. bpoyHoBckoe
nBkenue, muddysus. BzanmonencTBre 4acTul BEMECTBA: MPUTSHKEHUE U OTTATKUBAHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAIIUYECKHUX) TEIl.
BzanmocBa3b MCKIY CBOMICTBAMH BCIICCTB B pPa3HbIX arp€raTHbIX COCTOAHUAX U UX ATOMHO MOJICKYJIAPHBIM
ctpoeHrueM. OcCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Hemoncmpayuu.

1. HabGmroneHnue OpOyHOBCKOTO JBUKEHUS.
2. Hab6monenue muddysuun.
3. HaOmioneHue siBieHUH, OOBSICHSIOMNXCS MPUTSDKEHUEM WA OTTAIKUBAHUEM YacTHUII BEIIECTBA.

Jlabopamopnwie pabomel u onvimel.

1. OueHka n1uaMeTpa aToMa METOAO0M PSIOB (C UCIIOIb30BaHUEM (GoTorpaduii).
2. OmnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUSI TA30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHE Tell.

MexaHudeckoe JBUKCHUC. PaBHOMepHOC N HCPABHOMEPHOC ABUKCHUC. CKOpOCTb. CpCI[HHH CKOPOCTb
IIpHU HCPABHOMCPHOM ABUKCHUU. Pacuér IIyTH 1 BpEMCHU ABHUXKCHUA.

SBnenne wuHepuMU. 3aKOH HMHEpUUU. B3aumMojaeiicTBHE Tel Kak NpUYMHA H3MEHEHHUS CKOPOCTH
JBIKEHUS Tell. Macca Kak Mepa HHEpTHOCTH Tena. [lmoTHoCTh BemecTBa. CBs3b IMJIOTHOCTH € KOJMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMA BEIECTRA.

Cua kak XapaKTCPHUCTUKA B3aHMOHeﬁCTBHﬂ ten. Cuna YIIPYroCcTu U 3aKOH FYKa I/I3MepeHHe CHJIBI C
IMOMOIIIBIO NTUHAMOMETpA. SIBaeHme TATOTEHUS M cuja TsokecTd. Cuna TSDKECTH Ha APYrux IJiaHeTrax. Bec
tena. HeBecomocth. CrnoxxeHue CHUJI, HAIIPABJICHHBIX IIO OJTHOM HpHMOﬁ. PaBHOHeﬁCTBymmaﬂ cun. Cuna
TPCHUH. TpeHHe CKOJIB’KCHHUA U TPCHHUEC TTIOKO4. TpeHI/Ie B IIpUPOJAC U TCXHUKC.

emoncmpayuu.

Ha6J’IIO,Z[CHI/IC MECXaHHUYCCKOI'0O IBMXKCHU TCIIA.

I/I3MepeHHe CKOpOCTH HpHMOHHHCﬁHOFO JABHKCHMUA.
Ha6J’IIO,Z[eHI/IC SIBJICHUA MHCPUHU.

Ha6J’IIO,Z[eHI/IC HU3MCHCHUS CKOPOCTHU IIPU B3aUMOJICCTBUM TEIl.
CpaBHeHI/IC Macc II0 B3aUMOJSUCTBUIO TEI.

M



6.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopusie pabomot u onvimul.

OrmpezeneHre CKOPOCTH PAaBHOMEPHOTO JBUKEHUS (IIapHKa B JKUJIKOCTH, MOJIEIH 3JIEKTPUUYECKOTO
aBTOMOOWJIS U TaK Jajiee).

Onpenenenne cpeHEl CKOPOCTU CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHOM IJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeENA.

OmnBITHL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD pacTshKeHUs (IedopMaiuu) NpY>KUHBI OT MPHIIOKEHHOM
CHJIBL.

OHI)ITI)I, ACMOHCTPUPYIOIKUEC 3aBUCUMOCTL CHJIbI TPCHHA CKOJIBXKCHHA OT BCCa TECJIa W XapaKTepa
COITPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBnienune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl YMEHBIIICHUS U yBENIWUEHUs JNaBieHus. JlaBieHune raza. 3aBUCUMOCTh JIaBJICHUS

raza ot o0béma, Temnepatypsl. [lepenaya maBieHus TBEPABIMU TeNaMH, >KMJIKOCTSIMHU U ra3aMu. 3aKOH
[Tackans. ITHeBMaTHUecKHe MalIMHBI. 3aBUCHMOCTD JIaBJICHUS JKUJIKOCTH OT TIyOMHBI. ['Mapocratndeckuii
napaaokc. CooOrmaronuecs cocypl. [ napaBindeckiue MeXaHu3Mbl.

Atmocdepa 3emnau u atrmocdepHoe aaBieHue. [IpUuuHBI CylecTBOBaHUS BO3AYIIHOW 000JOUYKH

3emun. OnbiT Toppuueriu. M3mepenue arMocepHoro faBieHus. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJIE€HUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopbl as u3MepeHus aTMOCPEPHOTO 1aBICHUS.

JleficTBHE KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TeJI0. BeITankuBaromias (apxuMeaoBa) cuia. 3akoH

Apxumena. [naBanue ten. BozmyxormiaBanue.

e A o e
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Jemoncmpayuu.

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPaTyphI.

[lepenaua naBiaeHUs KUIKOCTBHIO U Ta30M.

CooOmaromuecs coOCybl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TaBICHHUSL.

3aBUCHMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IUIOTHOCTHU KUJIKOCTH.
PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOMN KUIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WU MTOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOLLEHUS INIOTHOCTEN
TeJa U KUAKOCTH.

Jlabopamopnuie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
Onpenenenne BBITAIKMBAIOUIEH CUJIBI, IEHCTBYIOIIEH Ha TEIIO, TOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHUJIIBI, JEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT MAacChl
Tena.

OneITbI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHWIIBI, JEMCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJla U OT IUIOTHOCTH KUJIKOCTH.
KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYMPOBAHUE JIOJKH U ONPEJENIEHUE €€ IPy30101bEMHOCTH.

Pa3nea 5. PaGora u MoHOCTb. JHEprus.

Mexanuueckasi pabota. MOITHOCTb.



IIpoctbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecus pplyara.
[IpumeneHne mpaBuia paBHOBECUS phlyara K ONOKy. «3osotoe mpaBmio» MexaHuku. KIIJ| mpocteix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckass sHeprus. KuHermueckas u noreHuuanpHas sHeprus. [IpeBpamieHue omgHOro Buaa
MEXaHUYECKOM 3HEPIruu B Apyroil. 3aKkOH COXpaHEHMs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHHSI NMPU PABHOMEPHOM [JBMKEHHM TejJa IO TOpPU30HTaIbHOU
MTOBEPXHOCTH.

2. HccnenoBaHue yciaoBHil paBHOBECHS phluara.

N3amepenne KIIJl HaKIIOHHOW IJTOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKOW SHEPTHUU.

»

8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOoeHMs BelecTBa. Macca U pa3Mepbl
aTOMOB U MoJieKyJ. ONbIThI, TOATBEP:KIAIONINE OCHOBHBIE TOJIOKEHHUS MOJIEKYISIPHOKHHETUYECKON TEOPHUH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cOCTOsIHMIM BeriecTBa. Kpucrammueckue u amopgHbie
Tena. OObsICHEHHE CBOMCTB Tra3oB, >KMIKOCTEH M TBEPIBIX TNl HAa OCHOBE MOJIOKEHUN MOJEKYISIPHO--
KHHEeTHYecKoi Teopun. CMayrBaHue U KallWJUIApHbIE BJIEHUS. TerIoBOe pacIMpeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIMJIOBOTO ABMKEHUS YaCTUL. BHYyTpeHHsIs SHEprusl.
CriocoObl U3MEHEHHS] BHYTPEHHEW SHEPruu: Tervionepeaadya u copepiienue padboTsl. Buel Temnonepenayn:
TEIUIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUYCHHUE.

KonuuectBo TemnoTsl. YienbHas TEMIOEMKOCTh BellecTBa. TernooOMeH W TelIOoBOE paBHOBECHE.
VYpaBHeHue TemnoBoro Oananca. [lnapnenue u oTBepAeBaHNE KPUCTAITHYECKHUX BEIIECTB. Y IE/IbHAS TeIIOTa
riaBnenusd. [TapooOpazoBanue u konneHcanus. Mcnapenue. Kunenue. Y aenpHas TemnoTa napooOpa3oBaHHUsl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JAaBIICHUSI.

BrnaxHocTh BO31yXa.

9Hepr1/151 TOILIMBA. Y AebHas TEII0Ta CTOpaHus.

[Tpunnume! paboTs! TemaoBbix neurateneit KI1J] rernnoBoro apuratens. TennoBbie ABUTATENN U 3aIIUTA
OKpYKarollen Cpeibl.

3aKkoH COXpaHCHU U TPCBpAICHUSA SHCPIUH B TCIIJIOBLIX IMPOLECCaX.

Jemoncmpayuu.



Habmonenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysun.

HaGnronenue siBieHui cMauMBaHuUs ¥ KalTWJUISIPHBIX SIBIICHUH.
Habnronenue TemioBoro paciupeHust Tedl.

W3meHenne naBieHus ra3a npu U3MEHEHUN 00bEMa U HarpeBaHUM UITH OXJIAXKICHUH.
[IpaBuna u3MepeHus TeMIeparypbl.

Bupael Tenonepenayu.

OxutakieHue Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue npu coBepiieHnr pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHeHME TEMIOEMKOCTEN pa3IUYHbIX BELIECTB.

11. Habmogenne KAneHwus..

12. HabmogeHne moCTOSIHCTBA TEMIIEPATYPhI MIPH TIJIaBJICHHUH.

13. Mojenu TemIoBbIX ABUTaTENEH.

NN R W=

Jlabopamopnwie pabomel u onvimel.

OMnbITHI 110 OOHAPYKEHHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

OnpITHI 10 BRIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.

OMnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEIl.

Ompenenenre qaBaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OMBITEI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTD JIaBJICHUS BO37yXa OT €ro o0bhEMa W HarpeBaHUs WIIH

OXJIXKICHHS.

[IpoBepka rUMoOTE3pl JMHEWHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B TEPMOMETPUUYECKON

TpyOKe OT TeMIIepaTyphl.

7. HaOnmromeHue wW3MEHEHWs BHYTPEHHEH SHEPrHHM Tella B pe3yibTaTe TeIionepenayn M paboTh
BHEIIIHUX CHUJL.

8. HccrnenmoBanwue siBJICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOU U TOpSUEH BOJIBI.

9. OmpezneneHue KoOJMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJON TMpU TEIJIOOOMEHE C HarpeTbiM
METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenne yneabHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoluecca uCapeHus.

12. OnpenesieHMe OTHOCUTEILHOM BIAXKHOCTH BO3IyXa.

13. Onpenenenue yeabHON TEMIOTHI IUIaBICHUS JIbJa.
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Pa3znen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHMSI.

Onextpuzanus Tena. JIBa poda 3IEKTpUUECKUX 3apsaoB. B3ammoneicTBue 3apsHKeHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apsSKCHHBIX TEJ OT BEJIMYMHBI 3aPSI0B M PACCTOSHUS MEXTY
TeJaMu).

Onektpuueckoe rmose. Hampsok€HHOCTH — anekTpuyeckoro moiis.  [lpuHnun — cymeprio3unuu
AIIEKTPUYECKHX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn QJICKTPUYICCKHUX 3aps10B. 3HeMeHTapHBII>’I BHeKTpI/I‘{eCKI/Iﬁ 3apsan. CTpOCHI/Ie aToMma.
HpOBOI[HI/IKI/I " JUSJICKTPUKHU. 3akoH COXpaHCHUA JJICKTPUYICCKOTO 3apsaaa.

QHGKTpI/ILIeCKI/Iﬁ TOK. Y CIIOBUS CYHICCTBOBAHUA IJICKTPUICCKOTO TOKA. HCcTOYHHKH TOCTOSIHHOTO TOKA.
HeﬁCTBHH QJICKTPUYICCKOTO TOKa (TGHHOBOG, XUMHNYCCKOC, MaFHI/ITHOC). BHCKTpI/I‘{eCKI/Iﬁ TOK B XKUJKOCTAX U
rasax.

3HeKTqueCKaH OCIIb. Cuna TOKa. QHCKTpI/I‘-ICCKOC HaITpsoKCHUC. COHpOTI/IBJICHI/IC MMPOBOJHUKA.
YaenpHOE COMMPOTUBJICHUC BCIICCTBA. 3akon Oma U ydacCTKa LCIIN. IlocnenoBarenbHOE U napaliICJIbHOC
COCAMHCHUEC ITPOBOJHUKOB.



PabGota M MOIIHOCTH 3yeKTpUyYecKoro Toka. 3akoH Jxoyms—JleHna. DneKTpuUecKue Ienud u
NOTPEOUTENN IEKTPUIECKOH sHEprun B ObITYy. KOopoTkoe 3aMbIkaHHe.

ITocTossHHBIC MarHuThL. B3anMoqeMcTBHE TTOCTOSHHBIX MAarHuTOB. MarauTHoe 1moje. MaruuTHoe 1moJie
3eMJId U €ro 3HaueHue As KU3HU Ha 3emie. OnbIT Opcrtena. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKa.
[IpuMeHeHne 5>IEKTPOMAarHUTOB B TEXHUKE. JleHCTBME MAarHUTHOIO TOJIsI HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTATENh TOCTOSTHHOTO TOKa. Vcronb30oBaHue 3NEeKTPOABUTATENIe B TEXHHUYECKUX YCTPOMCTBAX U
Ha TpaHCIOpTe.

Onbrtel @apanes. SBneHue snekTpoMarHuTHOM wWHAyKmH. [IpaBuio JleHna. DnekTporeHeparop.
CriocoObI IOTyYCHHS IICKTPUUECKOM SHEPTUU. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DnekTpu3aIus Tel.

JIBa poJia SIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aK0oH COXpaHEHUs YIEKTPUICCKUX 3aPsI0B.

[IpoBOAHMKY W AWDIIEKTPUKH.

MoenupoBaHH€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJISI.
HcToYHMKH TTOCTOSIHHOT'O TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

10. DnexTpuyecKuii TOK B KUJIKOCTH.

11. T'a30BbI# pa3ps.

12. I3mMepeHue cuiibl TOKa aMIIEpMETPOM.

13. I3MepeHue 3MeKTpUUeCKOTro HAMPSIAKEHUS BOJIbTMETPOM.

14. PeocTaT u Mara3uH COPOTUBIICHUI.

15. B3aumopaeicTBre HOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHrue HEBO3ZMOXKHOCTH pa3/IelICHUs ITOJFOCOB MarHUTa.
17. MonenupoBaHrEe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OnsIT Dpcrena.

19. MarauTHoe nojue Toka. JIeKTPOMarHur.

20. [lelicTBME€ MarHUTHOTO MOJIS1 HA MPOBOIHUK C TOKOM.

21. DneKTpoaABUraTellb MOCTOSSHHOTO TOKA.

22. UccnenoBaHue sIBICHUS IEKTPOMATHUTHOM UHIYKIIMH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTD HaIlpaBJEHUsI UHAYKIIMIOHHOTO TOKA OT YCJIOBUU €0 BO3HUKHOBEHHSI.
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnuie pabomuel u onvimel.

OmnbITh IO HAOMIOJICHUIO IEKTPU3ALMH TEJl MHAYKIMEH U PH CONMPUKOCHOBEHHU.

HccnenoBanue neiCTBUSA IIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U JUAJIEKTPUKH.

C6opka 1 mpoBepka pabOThI AMEKTPHUUECKON LEMH MOCTOSIHHOTO TOKA.

W3mepenue u peryimpoBaHUe CHUIIbI TOKA.

W3mepenue u perylmpoBaHue HAPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U

HaIpPsDKEHUS Ha PE3UCTOPE.

7. OmnbIThl, NEMOHCTPUPYIOIIHE 3aBUCHUMOCTDH JJIEKTPHUYECKOIO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIAAN TOTIEPEYHOT0 CEUYEHNUS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH NP MOCIEI0BATEIILHOM COEAMHEHUHN ABYX PE3UCTOPOB.

9. IlpoBepka npasuia Jjs CUJIbI TOKa MPY NapajuIeIbHOM COEANHEHUN PE3UCTOPOB.

S e



10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIIETO YepPe3 Pe3UCTOP.

11. Onpenenenue MOIHOCTH AIEKTPUUECKOTO TOKA, BHIJENIIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAPsHKECHUS Ha HEH.

13. Onpenenenue KIIJ[ narpesarensi.

14. VccnenoBanue MarHUTHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MarHUTOB.

15. 3ydyenue MarHuTHOTO TOJISt IOCTOSIHHBIX MAarHUTOB MPH UX O0BETUHEHNUN U pa3AeiICHUN.

16. VccnenoBanue NeMcTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITBI, IEMOHCTPUPYIOUINE 3aBUCHMOCTD CHJIBI B3aMMO/ICHCTBHSI KaTyIIKH C TOKOM M MarHUTa OT
CHJIBI TOKA W HAIPABJICHUS TOKA B KaTYIIKE.

18. 3ydenue neiicTBUS MarHUTHOTO TIOJIS HA IPOBOJHUK C TOKOM.

19. KoHctpynpoBaHue U U3yueHue paboThl JIEKTPOIBUTATES.

20. Usmepenue KIIJ] anekTpoaBUraTesibHOM YCTaHOBKH.

21. OUBITEl TIO HWCCIIEAOBAHUIO SIBIICHUS SJIEKTPOMArHUTHOM WHIYKIIMU: HCCIEIOBaHWE H3MEHEHUH
3HA4YCHUs U HAINIPABIICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuveckue siBJICHHA.

Mexannueckoe aBumkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTB
MEXaHMYECKOTr0 JBM)KEHHA. PaBHOMEpHOE MpSIMOJIMHENHOE ABMXEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBrkeHne. CpeHsas 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE mpsiMonHeHOe nBkeHue. CBoOo1HOE nagenue. OnbIThl [ anmies.

PaBHOMepHOE nBWKEeHWE TO OKpyXHOCTH. Ilepmon m yactota oOpamenus. JIuHelHas u yrioBas
ckopocTH. LleHTpocTpeMuTeabHOe YCKOPEHHUE.

[Tepsriit 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuit 3akon Hetotona. [Ipunumn cynepno3unuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TpEHUSI CKOJIBKEHHS, CUjla TPEHUS TOKOs, APYrue
BU/JIbI TPCHHUS.

Cuia TSHKECTH U 3aKOH BCCMHUPHOT'O TATOTCHHA. yCKOpeHI/Ie CBO60,I[HOFO naacHus. I[BI/I)I(GHI/IG IIJIaHCT
BOKpYT CoaHna. HepBa;I KOCMHYCCKasA CKOPOCTD. HeBecomocTh 1 MEepEerpy3Ku.

PaBHoBecue MartepuanbHOW TOUKH. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEpHOro Tena ¢
3aKpEIIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TskecTH.

I/IMHyJ'ILC Tena. M3MeHenue HUMITYJIbCA. I/IMHYHBC CHIIBI. 3aKOH COXpaHCHHU HUMITYJIbCA. PeaktuBHOE
JABHIKCHUC.

Mexanuueckas pa60Ta N MOIITHOCTD. PaGora cun TSAKECTU, YIIPYTOCTH, TPCHUA. CBs3b OHEpPIUu U
pa6OTI>I. IloTennuanpHas SHEpPrus TCjia, MOAHATOTO Hall MOBECPXHOCTHIO 3CMIIH. [ToTenmuansHas OHEPIrus

C)KaToOM IIPY>KUHBIL. Kunernueckas OHEpTIUs. TeopeMa 0 KHHETHYECKOH SHEPTHUH. 3akoH COXpaHCHUA
MEXaHHYECKOH OHEPTUH.

Jemoncmpayuu.

1. Ha6J’IIO,Z[eHI/IC MCXAaHNYCCKOI'0 ABUKCHUA TCJId OTHOCUTCIILHO PA3HbIX TCJI OTCYETA.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE IyTell M TPAaeKTOPHUM ABM)KEHHS OIJHOIO U TOTO K€ Te€jla OTHOCHUTEIBHO Pa3HBIX TeEl
oTcuéTa.

N3mepeHue CKOpOCTH U YCKOPEHUS MPSMOJIMHEHHOTO JIBUKEHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue nBuXeHHs Tela 10 OKPYKHOCTH.

HabOmroienne MeXaHHYECKUX SIBIICHUH, TMPOUCXOAAIUX B cucteMe orcuéra «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHTEIILHO KaOMHeTa (QU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U ICUCTBYIOIIEH HAa HETO CHUJIBI.

HaGnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Npu yCKOPEHHOM JIBUKEHUH.

Ilepenada nMmynbca Ipy B3aMMOAECHCTBUM TEIL.

[IpeoOpa3oBaHust JHEPTUU NP B3AaUMOICHCTBUH Tell.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAEHCTBUU.

Habntonenue peakTHBHOTO ABH)KECHUS.

CoxpaHeHHe MEXaHUUECKON IHEPTUH ITPU CBOOOTHOM IaICHUH.

CoxpaHeHre MEXaHUUECKON SHEPTUH MTPH IBHKEHUH Teja M0 JEHCTBUEM NPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

»
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10.

11.

KoncTpynpoBanue TpakTta sl pa3roHa U JaJdbHEWIIETO PAaBHOMEPHOIO JBWKEHHUS IIApUKA WIIU
TCJICKKHU.

Omnpenenenre cpeaHe CKOPOCTH CKOJBKEHHsSI Opycka WM JIBIKEHHUS IIapuKa MO HAKJIOHHOMN
IUIOCKOCTH.

Omnpenenenne yCKOpeHHs Teja PpU PAaBHOYCKOPEHHOM JBMXEHHUHU 10 HAKJIIOHHOH MJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM NPH PABHOYCKOPEHHOM JIBWKEHHUU 0€3 HadaabHOH
CKOpOCTH.

IIpoBepka rumoTesbl: €ciad MpPU PAaBHOYCKOPEHHOM [BM)KEHHMM 0€3 HadajlbHON CKOPOCTH IyTH
OTHOCSTCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOINE IIPOMEXKYTKH BPEMEHH OJNHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHUIIbI TPEHHSI CKOJIBXKEHHUS OT CHJIbI HOPMAJIBHOTO 1aBIICHMUS.
Onpenenenne ko3 duiueHTa TpeHus: CKOIbKEHHUS.

Onpenenenne )XECTKOCTU IPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHsI MPU PAaBHOMEPHOM [BW)KEHUHU Tejla I0 TOPU30HTAIBHOM
IIOBEPXHOCTH.

Omnpenenenne paOOThI CHIIBI YIPYTOCTH IPU MOJIbEME Ipy3a € UCIOJIb30BAaHUEM HENOJBH)KHOIO U
MOJIBUKHOTO OJIOKOB.

W3yueHne 3aK0Ha COXpaHEHUs SHEPTUU.

Pa3zgen 9. Mexannyeckue KoJ1e0aHus U BOJHBI.

KonebarensHoe JBHMOKCHUC. OCHOBHEBIE XapPaKTCPUCTUKHU KOJIEOAHHI: nepuon, 4actora, aMIUIMTy/da.
MaremaTudeckuii u HPY)KI/IHHHﬁ MasTHHKHU. HpeBpameHHe OHCPI'uu 1IpH KoJIeOaTeIbHOM JABUKCHUU.

3aTYX2lIOH_II/IC KoJIeOaHMSI. BBIHY)K,HGHHLIC kosieOanus. Pesonanc. Mexanndeckue BoHBI. CBOMCTBa
MCXaHUYCCKHUX BOJIH. HpOI[OJ'IBHBIe U TOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb ec paciapoCTpaHCHUA.
MexaHu4uecKue BOJIHbBI B TBépI[OM TCIIC, CEICMHUYECKHE BOJIHEI.

3ByK. 'pOMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. MIH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

1.
2.

Habnronenue xonebanuil Ten noJ1 AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.



HaGnronenue BBIHYX/IEHHBIX KOJIEOaHHU U pe30HAHCA.
Pacripoctpanenue mpoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAHC.

kW

Jlabopamopusvie pabomot u onvimul.

Ompeznenenre 4aCTOTHI U IEPHOJIa KOJICOaHUI MaTEeMaTHYECKOTO MasiTHUKA.

Ornpenenenre 4aCTOTHI U IEPHOJIa KOJICOAHUI MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIeOaHUM MOIBEIIEHHOTO K HUTHU Tpy3a OT JAJUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Mepuojia KoJieOaHUN MPY>KUHHOTO MAasiTHUKA OT MacChl Irpy3a.
[IpoBepka He3aBUCUMOCTH TIEpHO/1a KoieOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh IEepHo/ia KoJeOaHUil MPYKMHHOTO MAasTHHUKAa OT Macchl
rpy3a 1 *KECTKOCTU IIPYKHUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MMaICHUS.
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Pa3nen 10. DinekTpoMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE MOJI€. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3lEKTPOMArHUTHBIX BOJH. [Ikama
AIEKTPOMAarHUTHBIX BOJIH. VICronb30BaHUE 3E€KTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JE€KTPOMATrHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuwie pabomel u onvimel.
1. V3yueHue CBOMCTB 37EKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOHIIBHOTO TenedoHa.
Pa3nen 11. CBeToBLI€e SIBJIEHHS.

queBaﬂ Mojenb cBera. MCTOYHMKU CBETA. HpHMOHHHeﬁHOC pacipoCTpaHCHUC CBCTA. 3arMenus
COJ'IHI_[a u .HYHBI. OTpa)KeHI/Ie cBeTa. Ilnockoe 3CPKaAJIO. 3akoH OTpaXCHUA CBCTA.

HpeHOMHCHI/Ie cBeTa. 3aKoOH MpCJIIOMJICHHA CBCTA. ITomHoe BHYTPCHHCC OTpaXCHHUEC CBCTA.
Hcnonp3oBaHue MOJIHOIO BHYTPCHHETO OTPAKCHUS B OIITHYCCKUX CBETOBOJAX.

JInnza. Xon nyqeﬁ B nuH3e. OnTHYecKas cucTeMa (I)OToarmapaTa, MUKPOCKOIIa U TCJICCKOIIA. I'ma3 kak
OIITHYCCKasA CUCTCMA. BJ'IH?»OpYKOCTB " JAJIbHO3O0PKOCTD.

Paznoxxenue Oeaoro cBeTa B CIICKTD. Omnsitel HetoTona, CriosxeHue CIICKTPAJIbHBIX IIBCTOB. I[I/ICHepCI/ISI
CBCTa.

Jemoncmpayuu.

1. IlpsaMonuHeNHHOE paclpOCTPAHEHUE CBETA.
2. OrtpaxeHue cBera.
3. Tosyyenue n300pa’keHH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.



IIpenomiienue ceera.

OnTruyeckuii CBETOBO/I.

Xox myueit B cobuparomeit TuH3e.

X0 1y4el B pacCenBArOILEH JINH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOMIBIO JIH3.

. Ipunnun peiictBus GoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopensb rnasa.

11. Paznoxenue 6enoro cBeTa B CIEKTP.

12. Tlomy4yenue OeIOTo CBETa MPHU CI0KCHUH CBETA PA3HBIX IIBETOB.

O 0 No L a

Jlabopamopnuie pabomuel u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yTila OTPAKEHHSI CBETOBOTO JIy4a OT yIJia TaieHHsI.

2. H3ydeHue xapakTepUCTHK H300paXeHHS IPEAMETa B ITIOCKOM 3epKaJie.

3. MHccrnepoBanue 3aBHCHMOCTH yIiia TPEIOMIIEHHS CBETOBOTO Jyda OT Yrjla NMaJeHUs Ha TPaHHUIE
«BO3TyX—CTEKIIO».

4. TlomydyeHue N300paKEHHI ¢ TOMOIIBIO COOMPAOIIEH JTUH3HI.

5. Ompenenenre POKYCHOTO PACCTOSTHUS U ONITHUECKOU CHJTBI COOMPAIOIIIEH JINH3BI.

6. OmbITHI 0 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. OmnbITHI 10 BOCTIPUSATHUIO I[BETA MMPEAMETOB IIPU UX HAOJIO/IEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBble siBJIeHUS.

OmnsiTel Pezepdopaa u mnanetapHas Mozenb aroma. Mozens atoma bopa. Mcnyckanue u noriomieHue
cBeta aToMoM. KBaHThI. JInHEHYaThIE CIEKTPHI.

PamnoaktuBHOCTH. Anbha, OeTa- u ramma-usnydenus. CtpoeHue aroMHoro siapa. Hykiionnast moiens
aToMHOTO siipa. M3otonsl. PagnoaktuBHble npeBpaienus. [lepuoa nmomypacnaaa aTOMHBIX siiep.

SnepHble peakuuu. 3aKOHBI COXpaHEHHs 3apsAJOBOIO M MAacCOBOTO YHUCEN. DHEpPrusl CBSI3M aTOMHBIX
snep. CBsizb Macchl U dHeprun. Peakuuu cuntes3a u nenenus sjaep. Mcrounuku sHeprunt ComHua v 3BE37.

}Iz[epHa;I OHCPI'CTHKA. I[eﬁCTBHH paanOaKTUBHBIX I/I3Hy‘leHHﬁ Ha KUBbIC OPIraHU3MBEI.

Hemoncmpauuu.

CrexTpbl U3JIy4eHUs U TOTJIOLIEHMS.

CrexTpbl pa3MyHbIX [a30B.

CnexTp Bojopoa.

Habnronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka MOHU3UPYIOLUINX U3Ty4EeHU.

Perucrpanus u3nydyeHus IpUPOIHBIX MUHEPAIOB U NMPOTYKTOB.

S

Jlabopamopusie pabomot u onvimul.
1. HaOnropeHue CIJIOUIHBIX M TUHEHYATHIX CIIEKTPOB U3TYUCHHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).
3. U3mepeHue painoakTUBHOTO (OHA.

IToBTOpPHTENBLHO-00001IAOIIINH MOLYIb.

HOBTOpHTCJ’IBHO-O606H.[ElIOH.IHfI MOAYJIb TpCAHA3HAYCH i1 CHUCTCMATH3alluu U O606H.ICHI/I$I
OpeaAMETHOI'O COACPIKAHUA U OIIbITa ACATCIIBHOCTHU, HpI/IO6peTéHHOFO IIpU U3YUYCHUU BCCIO KypcCa (I)I/I3I/IKI/I, a



TaKKe JUIA TMOJrOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY JK3aMeHy MO (QH3HKE JUIs OOydJaromMXxcs,
BBIOPABILIUX ATOT YU4EOHBIH MpeaMeET.

[Ipy u3yyeHur 1aHHOTO MOJYJI PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUJIBI IEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYMBACTCS JOCTH)KCHHE IPEAMETHBIX W METalpPEIMETHBIX IJIAHHUPYEMBIX PEe3YJIbTaTOB
oOyueHus, GopMHUpPYeTCss €CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHUE HAYyYHBIX METOJOB UCCIICIOBAHHUS
SIBJICHUW TIPUPOJbI M TEXHUKH, OBJIAJICHUEC YMEHUSIMH OOBSCHATh (U3UYECKUE SIBJICHUS, MPUMEHSS
MOJIyYCHHBIEC 3HAHUS, PEIIATh 3a1a4H, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMAIBHO JEATEIBHOCTHBIA XapakTep AAHHOTO pasjela pealn3yercs 3a CYET TOro, 4YTO
06yan0mHecs1 BBIIIOJIHAIOT 3aaHusA, B KOTOPLIX UM IIPCAJIaracTCs:

Ha OCHOBE TOJyYEeHHBIX 3HAHUW pacro3HaBaThb W HAYYHO OOBSCHATH (PU3WUYECKUE SIBICHHUS B
OKpYXarollel MPUpoJie ¥ TOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHBLIC MCTOAbI HCCICIOBAHUA (1)H31/I‘-I€CKI/IX ﬂBHCHHﬁ, B TOM 4YHCJIC IJIA MPOBCPKU
THUIIOTE3 U NOJIYYCHUA TCOPECTUICCKHUX BEIBOOOB;

00BACHATH HAay4YHBIC OCHOBBI HanOoJjiee BaKHBIX )IOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJ’IOFI/If/i, HaIlpumcep,
IMPAKTUYCCKOI'0 HCIOJbB30BaAHUA Pa3JINYHBIX HCTOYHHUKOB OSHEPruvd Ha OCHOBC 3aKOHa IPEBpallCHUA H
COXpPaHCHUA BCEX U3BCCTHBIX BUAOB SHCPIUH.

INVIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS IMPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS HAIMpPaBICHO Ha JOCTHKCHHE
JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesynbrare nzydyenusi Gu3MKU Ha YpOBHE OCHOBHOIO 00111ero 00pazoBaHus y o0ydaromerocst OyayT
chOopMHUPOBaHbI CIIEAYIOLUIUE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

e 1) MaTpMoTHM4ECKOT0 BOCIIUTAHUS:

e —IPOSIBJICHHE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PM3NYECKON HAyKH;

e —I[EHHOCTHOE OTHOILIEHUE K JOCTH)KCHUSAM POCCUNUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOI0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e —TOTOBHOCTH K aKTUBHOMY yYacCTHIO B OOCYXJACHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKUX MPOoOIIeM,
CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKESHUN (DU3UKH;

e —OCO3HaHMUE BaXXHOCTH MOPAIbHO-3TUYECKUX IPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTEeTH4YECKOT0 BOCIIUTAHMS:

e —BOCIPHATHE ICTETUYECKUX KaueCcTB (PU3NUECKON HAYyKU: €€ TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH;

¢ 4) HCHHOCTH HAYYHOI'O NO3HAHUS:

e — OCO3HaHHUE IIEHHOCTH (PU3MYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAXKHENIIEH COCTABIISIIOLEH KYJIBTYPHI;

e —pa3BUTHE HAYYHOU JTFOO03HATETHLHOCTH, HHTEPECA K HUCCIEI0BATENbCKON AESITeTbHOCTH;

e 5) dopmupoBaHus KyJbTYpPbl 310POBbS H SMOLMOHAJIBLHOI0 0J1ar0ONOTyYHsI:

e — OCO3HAaHUE IIEHHOCTH O0€30MacHOTO 00pa3a XU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BOXKHOCTH TPaBHJI O€30MaCHOTO TMOBEACHHMS Ha TPAHCIOPTE, HA JOPOTaX, C JIEKTPHUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAITHUX YCIOBUSX;

e —c(hopMHPOBAHHOCTH HaBBIKA pedIieKCUH, TIPU3HAHKUE CBOETO MPaBa Ha OITMOKY M TaKOTO K€ IpaBa y
JPYroro 4eoBeKa;



e 6) TPY10BOI0 BOCIIUTAHUS:

e — AKTHBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3a7ad (B pamMKax ceMbd, 00pa3oBaTelIbHOU
OpraHu3aluu, ropoja, Kpas) TEXHOJIOTMUECKON U COLMaIbHON HAlpaBIEHHOCTH, TPEOYIOLUIUX B TOM
guclie ¥ GU3NYECKUX 3HAHMIA,

e —HHTEpEC K NPAKTUYECKOMY U3YYEHHIO MPO(eccHii, CBA3aHHBIX C (PUIUKOI;

e 7)3K0J10rM4eCKOro BOCIIUTAHUS:

e — OpHEHTAIMs Ha NMPUMEHEHUE (PU3NYECKUX 3HAHWW JUIS PEIICHUS 3a7ad B 00JIACTH OKPY)KaroUIeH
Cpelibl, IIIAaHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJEACTBUI I OKPYKAIOILEN CPEJIbl;

e —OCO3HaHME [VI00ATBLHOTO XapaKTepa 3KOJOTUYECKUX IPOOJIEM U IyTEeH X pelIeHUS;

e §8) ajanTanuMm K U3MEHAIOIMMCS YCJIOBHAM COLUAJBLHOM M IPUPOAHON cpeibl:

e — MOTPEOHOCTh BO B3aWMOJICHCTBUM NPU BBHIMOJHEHUH HCCIEAOBAHUN M TMPOEKTOB (PU3MUECKOU
HAIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

e —IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO eI TEIbHOCTD;

e — 1OTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHUH, B TOM uHcie (HOpMyIUpoOBaTh HAEU, MOHATUS,
TUIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

e —OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

e —IUIAaHMPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUI;

e —CTpEeMJICHME aHAJU3UPOBATh U BBIABJISATH B3aUMOCBSI3U MPHUPOJbI, OOIIECTBA U SKOHOMUKH, B TOM
YlClie C UCTOIb30BaHNEM (PU3UUECKUX 3HAHUM;

e — OIIEHKA CBOMX JIEHCTBUHN C y4ETOM BIHUSHHUS Ha OKPYKAIOLIYIO CPEAy, BO3MOXKHBIX TI100alIbHBIX
MTOCJIEICTBU M.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHMs TporpaMmbl MO (PU3MKE HAa yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromerocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJbTAThl, BKIIOUYAIOIINAE MMO3HABATEIHHBIE
YHUBEpCaJIbHbBIC yUeOHBIC ICHCTBHS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS, PETYIISITUBHBIC
YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS

Bba3oBrble JJornyeckue aefcTBUA:

e BBUIBIISITH M XapaKTEPU30BAaTh CYIICCTBCHHbBIC IPU3HAKU O0BEKTOB (SIBJICHHN);

e YCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KIaCCH(DUKAIIMH, OCHOBaHHUS JUTI 00OOIICHNS ¥ CPaBHEHUS;

e BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B pacCMaTpUBaeMbIX (DakTax, TaHHBIX U HAOIIOCHUSX,
OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

e BBISBIATH IPHYMHHO-CIICJICTBEHHBIE CBS3M MTPU N3yYCHUH (PU3UUECKHX SBJICHUI U MIPOIIECCOB, AETaTh
BBIBOJIBI C MCTIOJIb30BAaHUEM JISIYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUEHHH, BBIABUTATh TUTIOTE3HI O
B3aUMOCBS35X (PH3MUECKUX BEINYNH;

e  CaMOCTOSITENEHO BHIOMpATh cOCO0 pemieHns ydeOHOH (pU3ruecKoi 3a1aun (CpaBHEHHE HECKOIBKHX
BapUaHTOB peEIICHHs, BHIOOp HamOoiee MOIXOJSIIEr0 C YY4ETOM CaMOCTOSTENBHO BBIICIEHHBIX
KPHUTEPHEB).

Ba3oBrble ucciaenoBare/bCcKHe 1eiicTBUA:



e HCIOJIH30BATh BOMPOCHI KAK UCCIIC0BATEILCKUN HHCTPYMEHT TIO3HAHUS;

e IIPOBOJUTH 10 CAMOCTOSITEIIBHO COCTABICHHOMY IUTAHY OIIBIT, HECJOXKHBIN (PU3UUESCKUI IKCTICPUMEHT,
HEOOJBII0e UCCeA0BaHNEe (PU3HUECKOTO SIBJICHHUS,

e OIICHMBATH HA MPUMEHUMOCTb M JOCTOBEPHOCTh MH(POPMAIINIO, TIOJIYUYESHHYIO B X0 HUCCIIEI0BAHMS
WJIA SKCTICPUMEHTA;

e CaMOCTOSTEIbHO (OPMYIUPOBATH OOOOIICHUS © BBIBOJABI IO pPE3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOZEHHS, OTIBITA, UCCIIEOBAHMS;

e TPOTHO3MPOBATH BO3MOKHOE JajbHEWIIEE pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKe BBHIIBUTATH
Hpe[[HOJIO)KCHI/Iﬂ 06 nux pa3BI/ITI/H/I B HOBBIX yCJIOBI/IﬂX N KOHTCKCTAax.

Pa6ora ¢ undpopmanmueii:

e TPUMEHSATH PA3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIlpOChl MIPH MOKUCKE U 0TOOpe MH(OpPMALIUK WIIH
JAHHBIX C YYETOM MPEAJIOKEHHOHN yueOHOM pu3nueckoi 3a1auu;

e  AHANU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH NHPOPMAIUIO PA3IMUHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

e  CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (DOpMY MpecTaBieHUss UHPOPMALUK U WILTIOCTPUPOBATD
pelIaeMble 3a7a4u HECIIO)KHBIMHM CXeMaMU, TuarpaMmMamMu, HHOHM rpa@uKkoil 1 uX KOMOMHALUSIMH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eliCTBUA:

e B X0JIe 00CYXJCHHUS YIeOHOTO MaTepuaia, pe3yJabTaToB JJabopaTOPHBIX padOT U MPOEKTOB 337aBaTh
BOIIPOCHI TI0 CYMIECTBY 0OCY)KIaeMOM TEMBI ¥ BRICKA3bIBATh WJICH, HAIICJICHHBIC HAa PEIICHUE 3a/1a49H U
noJiiep kanue 01aroxenaTeIbHOCTH OOIICHHUS;

e COIOCTABJIATH CBOU CYXKJICHUS C CYXKACHUSIMH JPYTUX YYaCTHUKOB JMajora, OOHapy>KUBaTh pa3Iinyue
H CXOJICTBO MO3UIIHIA;

e BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

e MYONUYHO TMPEACTABIATh PE3YJAbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIe0BaHUs, TIPOCKTA);

e TOHUMATh U MCIMOJB30BATh MPEUMYLIECTBA KOMAHIHOW M MHIWBUYaJbHOW pabOThI MpHU peUICHUU
KOHKPETHOM (pU3ndIecKoi mpoOIeMsl;

e TIpPUHUMAThH II€JIM COBMECTHOHN [EATENIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JOCTHXKEHUIO:
pacnpenensiTh poJid, 00CYXAaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM pabOThI, 00001IAaTh MHEHUS
HECKOJIbKUX JIFOZCH;

e  BBINOJHATH CBOIO YacTh pabOThI, IOCTUTasl KAYECTBEHHOIO pe3ysbTaTa [0 CBOEMY HalpaBlICHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU YWIEHAMU KOMaH/IbI;

e OILIGHUMBAaTh KauyeCcTBO CBOEr0 BKJIaga B OOMMHA MPOAYKT IO KPUTEPUSIM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcabHbIe Y4eOHbIe JeiicTBHSA

Camoopranmn3anus:

e  BBISIBJISATH IPOOJIEMBbI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMUX s peuieHus] PU3nIecKux
3HAHUMH;

e OpPHUEHTUPOBATHCS B PAa3IUYHBIX MOAXO0JAX NPUHATUS pEUIeHUH (MHAUBUAYAIbHOE, NPUHSATHE
pElIeHUs B TPYIINe, IPUHITHE PEIISHUN TPYIIOi);

e  CaMOCTOSITENILHO COCTAaBJISATh AITOPUTM pEIIeHUs (U3NYECKON 3a7auyd WM TUTaHa MCCIEIOBaHUS C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh MpeiiaracMble
BapHUaHThI PELICHUM;

e JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U IIpeAJIaraTh IlaH €€ U3MEHEHN,

OOBSICHATh TMPUYMHBI JOCTWKECHUS (HEIOCTH)KEHUS) pe3yJbTaTOB ACATEIbHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTUBHI B ICATEILHOCTD (B TOM YHUCIIE B XOJ1 BBITIOJIHEHUS (PH3UUECKOTO UCCIIEOBAHUS
WJIM IIPOEKTAa) Ha OCHOBE HOBBIX 0OCTOSTENIBCTB, U3MEHUBIIMXCS CUTYaLlUH, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

CTaBHTH ce0sl HAa MECTO JPYroro 4eJOBeKa B XO€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIpyroro;

MPHU3HABATh CBOE MPaBO HA OUWIMOKY MpU pelieHnr (PU3NYECKHUX 337ad WM B YTBEPKICHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenust B 7 KJjacce IpeIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh

c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

HUCITIOJIB30BATh MOHATHA: Q)HSI/I‘IGCKI/Ie U XUMHUYCECKUE SIBJICHUS, Ha6J'IIOJIeHI/Ie, SKCIICPUMECHT, MOJCIIb,
THIOTE3a, COUHHIBI (U3NYCCKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHHUSI BEIIeCTBA
(TBEpHOe, XKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE), TPACKTOPHS, paBHOACHCTBYIOIIas cuia, aepopmanus (ympyras, ImiacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnmuyath siBiieHus (auddy3usi, TEI0BOE JABIKECHHE YACTHIl BEIIECTBA, PAaBHOMEPHOE JIBHIKEHHE,
HEpaBHOMEpPHOE JBIDKCHHE, WHEPIUS, B3aMMOJCHCTBHE TEJ, pPAaBHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHOW OChIO BpAIllCHUs, Iepelada JaBJICHUS TBEPABIMHU TEJaMH, YKHIKOCTSIMU W Ta3aMH,
aTMoc(epHOe JaBIICHHE, IJIaBaHUE TEJ, MPEBPAIICHUS MEXaHWYECKOH SHEPTHH) 10 OTHCAHUIO HX
XapaKTePHBIX CBOMCTB U HA OCHOBE OTBITOB, JIGCMOHCTPUPYIOIINX TAHHOE (PHU3UYECKOE SBIICHHE;
pacro3HaBaTh NPOSBIICHUE U3YYCHHBIX (DU3MUYECKUX SBJICHUA B OKPYKAIOIIEM MHPE, B TOM YHUCIIC
¢dbu3nveckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBIKEHUS C Pa3IHYHBIMU CKOPOCTSMH B JKUBOW H
HEXHMBOH MPHUPO/IE, NEHCTBUE CUIIBI TPEHHS B TIPUPOJIC U TEXHUKE, BIIMSHUE aTMOC(HEPHOTO TaBJICHUS
Ha JKUBOW OpPraHu3M, IUIaBaHHUE PbIO, phlYaru B TEJI€ YeJIOBEKA, IPU ATOM MEPEBOJAUTH MPAKTHUECKYIO
3ajauy B y4eOHYIO, BBIICIIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UYCCKUX SBIICHUIA;
OIKCHIBATh M3YYCHHBIC CBOWCTBA TEN U (PU3MYCCKHE SBJICHUS, HCIOJNb3Ys (PU3UUYCCKUE BEIUYHHBI
(mMacca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tejla, CUJIa TPEHHUsI, NaBlieHHe (TBEPIOTO Tela, JKUJAKOCTH, I'a3a), BBITAIKABAIOIIAs
cuiia, MeXaHWueckas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI, KO3()(HUIIUEHT TOJIE3HOTO
JCWCTBUS MEXaHW3MOB, KHHETHYECKass M TOTCHIMAIbHAs SHEPrus), MPH OIHCAHUHM MPABUILHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX BEIMYMH, X 0003HAUCHUS U €TUHUIBI PU3NIECKUX
BEITUYMH, HAXOAWTHh (HOPMYIbI, CBS3BIBAIONIME JAaHHYIO (DU3HUECKYI0 BEIHMYMHY C APYTUMHU
BETUYMHAMHU, CTPOUTH IPaPUKN U3y4ECHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

XapaKTepH30BaTh CBOMCTBA Tel, PU3NYECKHUE SBICHUS U MPOIECCHI, UCTIOb3Ys MpaBUiIa CIOKEHUS
cu (BIOJIb OJHOU TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBUJIO PaBHOBECUS
peruara (670Ka), «30J0TOE MPABUIIO» MEXAaHUKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOW IHEpPrHH, MpU
3TOM J]aBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMHCHIBATh €r0 MATEMATUYECKOE BHIPAKEHUE;
OOBSACHATH (PU3UUECKHE SBICHUS, TPOIIECCHl M CBOMCTBA TN, B TOM YHCIIC M B KOHTEKCTE CUTYaIlHit
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYUHHO-CICJCTBEHHBIE CBSI3H, CTPOHTH
00BsicHeHUE U3 1—2 TOTUYECKHX MIAroB ¢ OMOPOM Ha 1—2 U3yYEHHBIX CBONCTBA (PH3UUECKUX SIBICHUIA,
(U3MYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;



pemaTh pacuéTHBIC 3a7a4d B 1—2 JEHCTBHS, HUCHOJB3YyS 3aKOHBI M (OPMYIIBI, CBSA3BIBAIOIINE
¢u3nveckue BEIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 33/1a4Ml 3allMChIBaTh KPaTKOE YCJIOBHE,
MOJICTABIIATh (PU3NYECKUE BEIMYUHBI B (HOPMYNBI U MPOBOIUTH PACUEThl, HAXOIUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAMMBbIE ISl pEIICHUs 3a/]ad, OI[CHUBATh PEATUCTUYHOCTD NOJTYYEHHOW (PU3NIECKOM
BCIINYHNHBI,

paciio3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO PCIIWTDL IIPU MMOMOIIN CI)I/I3I/I‘-IGCKI/IX METOA0B, B OITMCaHHUHU
UCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE NPEANOI0KEHUE (TUIIOTE3Y), pa3Iu4aTh U UHTEPIPETUPOBATH
HOJIy‘-IGHHBIfI pE3yJIbTaT, HAXOANTH OIIMOKHU B XO0JEC OIIbITa, ACJIaTh BBIBOALI 110 €0 PE3yJibTaTaM,
MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3WYECKHX SBICHUA WM (U3NYECKUX CBOWCTB TeIl:
dbopMynmHpoBaTh TpPOBEpSEMBIE IPEANOIOKEHHS, COOMpAaTh YCTAaHOBKY U3 TPEAIIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XOJI OTIBITAa U (POPMYTUPOBATH BEIBOIBI;

BBIIIOJIHATD MPAMBIC U3MCPCHUSA PACCTOAHUA, BDEMCHU, MACChI TCJIA, O6’béMa, CHJIbI 1 TEMIICPATYPHI C
HCIO0JIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MMOKa3aHUs MPUOOPOB € YUETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

MMPOBOAWUTE UCCICOOBAHUC 3aBUCUMOCTHU OI[HOI7[ q)HSquCKOi/JI BCJINYUHBI OT leyroﬁ C UCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUHN (3aBUCUMOCTU IYTH PAaBHOMEPHO JABMIKYILIETOCs Tejla OT BPEMEHM IBHXKCHUS
TeNa, CHWJIBl TPEHHUS CKOJBXKEHHS OT Beca Tela, KadecTBa OOpabOTKM IMOBEPXHOCTEH Ten W
HE3aBUCHUMOCTHU CHWJIbI TPECHUA OT IJIOH[aAX COIIPUKOCHOBCHUSA TECJI, CUJIBI YIIPYTOCTU OT YIJIMHCHHA
MIPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U OT IJIOTHOCTU JKUJIKOCTH,
€€ He3aBHCHMOCTH OT IJIOTHOCTH TeJIa, OT IITyOHMHBI, HA KOTOPYIO TIOTPYXKEHO TEJO0, YCIOBHUH ITaBaHHSI
TeJI, YCIIOBHI PaBHOBECHS pblyara v OJIOKOB), y4aCTBOBATh B IUNTAHUPOBAHUH YIEOHOTO UCCIIEOBAHUS,
coOuparh yCTaHOBKY W BBINOJHATH HM3MEPEHHUs, CleAysd MNPeAsIOKEHHOMY IUIaHy, (PUKCHpOBATh
PE3YIbTAThI l'[OJ'Iy‘—I@HHOfI 3aBUCHUMOCTHU (1)I/ISI/II-IGCKI/IX BCJIMYHWH B BUAC MPEAIIOKCHHBIX Ta6J'H/IH u
l"paCbI/IKOB, JCJIaTh BBIBOJBI 110 PE3YyIbTaTaM HCCICI0OBAHMA,

MIPOBOJUTH KOCBEHHBIE H3MEPEHUsS (U3NYECKUX BEIMYMH (IJIOTHOCTHh BEIIECTBA KUAKOCTU H
TBEPIOTO TeJa, Cujla TPEHUS CKOJIbKEHUS, TaBJICHHE BO3/1yXa, BHITAIKMBAIOIIAS CHUJIA, IEHCTBYOMIAs
Ha MOTPYXEHHOE B KHUAKOCTH TeJ0, KOA(PGUIUEHT MOJIE3HOTO AEHCTBUS MPOCTHIX MEXaHHU3MOB),
cienys Mpeaio)KeHHON MHCTPYKLUU: MPHU BBHIOJHEHUH U3MEPEHHU coOupaTh dKCTIEPUMEHTATbHYIO
YCTaHOBKY U BBIUHCIISATH 3HAUEHUE UCKOMOMN BETMYUHBI

coOJr01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yYKa3bIBaTh MPHUHIMMBI JCHCTBUS MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOIIAIOUINECs] COCYHAbl, OapoMeTp, pbluar, MOJBUKHBIA U HEMOABMXKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTh;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS U3YUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOUCTB € OMOPOii Ha
UX omnucaHus (B TOM 4YHUCIE: MOAUIMIHHUKH, YCTPOWCTBO BOJOMPOBOJA, THIAPABIMYECKUI Mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS O CBOMCTBaX (pU3MUecKUx
SIBJICHUN ¥ HEOOXOAUMBbIE (PU3UYECKHe 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpHl (HAXOAWTh HH(OPMALMIO O MpHUMEpax) MNPAKTHUECKOTO HCIOIb30BaHUS
(bu3nyecKuX 3HAHWUN B MOBCEIHEBHOM >XM3HU i obOecrieyeHus: 0€30MacHOCTH MpU OOpaIeHUH ¢
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHsI 3JI0POBbS U COOIIOJCHHS HOPM
HKOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIOIIEeH Cpefe;

OCYILIECTBIISATh OTOOp HMCTOYHMKOB HH(popManuu B HHTepHETe B COOTBETCTBUM C 33JaHHBIM
MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOUINXCS 3HAHUN U MyTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIJIENIATh HHPOPMALIUIO, KOTOPAs SIBJIETCS TPOTUBOPEUNBON HMIIM MOXKET ObITh HEZOCTOBEPHOI;
UCIOJIb30BATh MPH BBINOJHEHUH YU€OHBIX 33JaHUl HAyYHO-TIOMYJSIPHYIO JUTEPaTypy (PU3NUECKOro
COJiepKaHUs, CIIpaBOYHbIE MaTepuaibl, pecypchl ceth VHTepHeT, BiIageTh MNpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBbIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHbopManuu (PU3NYECKOTO COJEpXaHMs, B TOM 4YMCie MyOIMYHO JenaTh KpaTKUe COOOLICHHS O
pe3yibTaTax MPOeKTOB MM YUeOHBIX MCCIIEJOBAHUMN, IIPU ATOM I'PAMOTHO HMCIIOJI30BaTh U3y4E€HHBIN
MOHATHIHBIN ammapaT Kypca (U3uKH, COMPOBOKIAATH BBICTYINICHUE TIPE3CHTALIUCH;

IIPU BBINOJHEHUH Y4EOHBIX NMPOEKTOB M HMCCIENOBAHUN paclpenessaTh OO0S3aHHOCTH B TpyIIE B
COOTBETCTBUH C IMOCTABJICHHBIMHU 33/1a4aMH, CIECIUTh 32 BBHINIOJHEHUEM IUIaHA JICHCTBUM, aIeKBaTHO
OIICHUBATh COOCTBEHHBIH BKJIAJ] B JAEATEIbHOCTh TPYMIbl, BBICTPAUBATh KOMMYHHKATUBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsE MHEHHE OKPYXKAIOIIHX.



K konmy oOyuenust B 8 kijacce npeaMeTHBbIC pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPAXKATh

c(OPMHUPOBAHHOCTD y O0OYHAIOIIUXCSA YMEHUI:

HCII0JIb30BAaTh TOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBM)KEHHE aTOMOB M MOJIEKYII,
arperaTtHble COCTOSIHUSI BELIECTBA, KPUCTANIMYECKUE U aMOp(HbIe Teja, HACHILEHHBIH U
HEHaCBILEHHBIN Tap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsl, TEIJIOBOM JBUTaTEb,
AJIEMEHTApHbI DJIEKTPUUECKUN 3apsijl, DJICKTPUUECKOE I10JIe, IPOBOJHUKU U JIUAIIEKTPUKU,
IIOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;

pasnuyath sBJIEHUS (TEIJIOBOE pacIIMpeHHE U C)KaTue, TeIUloliepesiada, TEIJIOBOE pPaBHOBECHE,
CMauMBaHME, KalWULSIPHbIE SBJICHUSA, WCIApPEHUE, KOHJIECHCALlUs, IUJIaBJIEHUE, KPUCTAJUIM3ALMS
(oTBepaeBaHME), KWIIEHUE, TeIulonepeaaya (TEIJIONPOBOJHOCTb, KOHBEKIIHMS, M3JIyu€HUE),
AIIEKTpU3ALINS TeJl, B3aUMOJICHCTBHUE 3apsJI0B, AEUCTBUS AIEKTPUUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHICTBUE MAarHUTOB, I€HCTBE MAarHUTHOT'O I0JIS HA IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHast
MHJYKIIKS) 0 ONTMCAHUIO X XapaKTEPHbIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(buznyecKoe sIBICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SIBICHUNM B OKPYXAIOIIEM MHUpPE, B TOM YHCIIE
¢uznueckue SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE U KaNWUISPHbBIE SIBJICHUS B IPUPO/IE,
KpUCTaJIJIBl B Ipupoje, u3nydenue CoJiHIa, 3aMep3aHre BOJIOEMOB, MOpCKHE OpHu3bl, 00Opa3oBaHUe
poChl, TymMaHa, WHEs, CHEra, JJIEKTpUYECKHE SBJIEHHS B arMmocdepe, SIEKTPUYECTBO IKUBBIX
OpraHU3MOB, MarHUTHOE M0JIe 3eMJIH, Apei( MOTHOCOB, PO MATHUTHOTO MOJIS [T )KU3HU Ha 3eMIe,
MOJISIPHOE  CUSHUE, MpPH OSTOM NEPEeBOJUTh MPAKTHYECKYI 3a7adyy B YueOHYIO0, BBIJIEISThH
CyIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBIICHUII;

ONKCBIBATH M3YYEHHBIE CBOWCTBA TeN U (PU3MUYECKHE SBJICHUS, UCIOJb3Yd (PU3NUYECKUE BEINYHUHBI
(TemmepaTrypa, BHYTPEHHSAS SHEprHsl, KOJIMYECTBO TEMJIOTHI, yJelIbHas TEIIOEMKOCTb BEIIECTBA,
ylenbHas TEIUIOTa IUIABJIEHMs, yJelIbHas TEIUIOTa MapooOpa3oBaHus, yieidbHasl TEIIoTa CrOpaHHs
TOIUIMBA, KOA()(UIMEHT MOJE3HOTO JEHCTBHUSA TEIUIOBOW MAaIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTb
BO3JlyXa, DJICKTPUYECKUW 3apsl, CHJIA TOKa, DJJIEKTPUYECKOE HANPSHKEHUE, CONPOTHBIICHUE
IIPOBOJIHUKA, YAEIbHOE COMPOTUBIICHUE BELIECTBA, PA0OTa U MOLIHOCTh 3JIEKTPUYECKOTO TOKA), IpU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIUYMH, O0O3HAYCHUS U
eIMHULIBI (PU3NUYECKUX BEITUYMH, HAXOAUTh (POPMYIIbI, CBA3bIBAIOLIUE JAHHYIO (PU3UUECKYIO BETUUNHY
C IpYTMMU BEJIMYMHAMU, CTPOUTH I'paMKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;
XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUECKUE ABJICHUS U IPOLIECCHI, UCII0NIb3YS] OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM CTPOCHMs BEIECTBA, NMPHUHLMUI CYNEpHo3uLuu moJied (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsija, 3akoH OMa 1 yyacTka LenH, 3akoH JKoyns—
JleH1la, 3aKOH COXpAaHEHMs SHEpPruM, IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3alHUChIBAaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3NYECKHE IIPOLIECCHl U CBOWCTBA TEJ, B TOM YHMCJIE U B KOHTEKCTE CUTyalllil MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa: BhISABIIATH IPUUMHHOCIEICTBEHHbIE CBSI3U, CTPOUTH OObsICHEHUE U3 1—
2 JOrMYecKHX LIAroB ¢ ONnopoi Ha 1—2 U3y4EHHBIX CBOMCTBA (M3NYECKUX SIBICHUH, (PU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacu€THbIE 3a7aud B 2—3 JEHCTBHs, HCHOJb3YysS 3aKOHBI U (OPMYIIbI, CBSA3BIBAIOIINE
¢u3nyecKkre BeIMUNHBI: Ha OCHOBE aHAJIN3a YCIOBMS 331a4M 3aIIMChIBAaTh KPATKOE YCIOBUE, BHIABIATH
HE/IOCTATOK TaHHBIX JUIS PELIeHMs 3a7a4M, BbIOMpaTh 3aKOHBI M (OPMYIbI, HEOOXOUMBbIE I €€
peleHusi, MPOBOANUTh PACUETBl M CPaBHMBATH IOJIyYEHHOE 3HaueHUE (U3UYECKON BETMYMHBI C
U3BECTHBIMU JIaHHBIMY;

pacro3HaBaTh IpOOIEeMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB, UCIIOJIB3YS
ONMCAHUE WCCIENOBAHUSA, BBIACIATH IPOBEPSEMOE NPEIIOJIOKEHUE, OLCHUBATh IPABHIBHOCTD
MOPsIZIKA TPOBEJICHUS UCCIEA0BAHUS, AEaTh BbIBOIbI;

MPOBOJIUTH OMBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOMCTB Ten
(KanuJUIApHBIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHUS BO3JlyXa OT €ro o0b&éma, TeMnepaTypbl, CKOPOCTH
mporiecca OCTHIBAHUS M HAarpeBaHUS TMPH W3IYYEHHH OT IBETa H3JIydaromieil (moriomnaromeit)
MIOBEPXHOCTH, CKOPOCTh MUCIAPEHUS BOJBI OT TEMIIEPATYPhI JKUIKOCTH U IUIOLAAN €€ MOBEPXHOCTH,
IEKTpU3aLKA TEJl U B3aUMOJCHCTBUE DIIEKTPUUECKHUX 3aps0B, B3aUMOJEHCTBHE IOCTOSHHBIX



MarHyWTOB, BU3YaJIH3alMsi MATHUTHBIX TOJIEH IOCTOSIHHBIX MarHUTOB, IEMCTBUS MarHUTHOTO TOJIS HA
MPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTAa, CBOMCTBA 3JEKTPOJIBUTATEINS MMOCTOSIHHOTO TOKA):
¢dbopmMynupoBaTh TpPOBEpSAEMBIC IPEANOJIOKEHUS, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOJBI;

e BBHINOJHATH NPSMBIC U3MEPEHUS TEMIIEPaTypbl, OTHOCHTEIBHOM BJIAKHOCTH BO3[yXa, CHJIBI TOKAa,
HANpSOKEHUS C HCHOJb30BAHUEM AaHAJIOTOBBIX INPUOOPOB M JATUYMKOB (U3NYECKUX BEIUYHMH,
CpaBHUBATh PE3yIbTAThl H3MEPEHUH C YIETOM 33JaHHON a0COJIFOTHON TOTPEIIHOCTH;

e  TPOBOJUTH UCCIIEAOBAHUE 3aBUCMOCTH OJJHON (PU3MUYECKON BETMUMHBI OT JPYrOi C UCTIOJIb30BAHHEM
OpSIMBIX H3MEPEHUH (3aBUCHMOCTH CONPOTHUBIICHUS TPOBOJHHMKA OT €ro JUIMHBL, IUIOIIAJH
MOTIEPEYHOT0 CEYEHHUSI W YJEIBHOTO CONMPOTHUBIICHHUS BEIIECTBA IMPOBOJHUKA, CHIIBI TOKA, MIYIIETO
gyepe3 MPOBOJHUK, OT HANpPSHKCHHS Ha MPOBOJHUKE, WCCIEAOBAHHE IIOCIEAOBATENFHOTO U
MapajieIbHOTO COCTUHEHUH MPOBOJHHUKOB): IUIAHHPOBATH HCCIIEIOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOJTHATh M3MEPEHHs, CIenys NpPEeUIOKEHHOMY TUIaHy, (UKCHPOBATh PE3yJbTAaThl IMOJy4eHHOUH
3aBHCHUMOCTH B BHJIE TaOIUI] ¥ TPAapHUKOB, AETATh BEIBOJIBI IO PE3YJIbTaTaM HCCIICIOBaHUS;

e TMPOBOJUTH KOCBEHHBIE HW3MEpEHUS (U3NUECKUX BEIMUYMH (yIeNbHAas TEIIOEMKOCTh BEIIECTBA,
COTIPOTHUBJICHUE MPOBOJIHMKA, padOTa M MOIITHOCTH DJIEKTPUIECKOTO TOKA): TUNIAHMPOBATH W3MEPEHUS,
cOOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYsl IMPEIUIOKEHHOW HHCTPYKIHH, M BBIYUCIATH
3HAa4YCHUE BEJIINYHHEI,

e co0OumoaTh IpaBHia TEXHUKU O€30MacHOCTH MPH padboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;

e XapaKTepu30BaTh MPUHIIHITEI ACHCTBUS U3YYCHHBIX MPHOOPOB U TEXHMUECKUX YCTPOMCTB C OMOPOH Ha
WX ONHMCAHUA (B TOM YHCJIE: CHCTEMa OTOIUICHHS JJOMOB, TUTPOMETp, MapoBasi TYypOMHA, aMIIepMET),
BOJIETMETP, CUETUHK DIICKTPUIECKON SHEPTHHU, IEKTPOOCBETUTEIFHBIC MPHUOOPHI, HarpeBaTeIbHbIE
AIIEKTPONTPUOOPHI (TIPUMEPHI), HIIEKTPUIECKHE TPETOXPAHUTEIH, JIEKTPOMATHHT, JJIEKTPOIBHTATEIh
MOCTOSTHHOTO TOKAa), WCIOJB3Ysl 3HAaHUS O CBOWCTBaX (HM3MYECKUX SIBICHUH W HEOOXOJUMBIC
¢du3HuecKre 3aKOHOMEPHOCTH;

e pAacro3HaBaTh MPOCThIE TEXHHYECKUE YCTPOWCTBA M H3MEPUTEIBbHBIE MPHOOPHI MO CXeMaM |
CXeMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETp, JABUTATEIH
BHYTPEHHEI'O CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTAaBJIATh CXEMbl JIICKTPUYECKHX IeTel ¢
MOCJIEI0OBATEIbHBIM U MapajIeIbHBIM COSANHCHUEM 3JIEMEHTOB, pa3inyas yCIOBHBIC 0003HAYCHUS
3IIEMEHTOB HJICKTPHUCCKUX LETIEH;

e TPUBOAUTH TNPHMEPHl (HAXOAWTH HHPOPMAIMIO O NPUMEPax) NPAKTHYECKOTO HCIOJIB30 BaHUS
¢bu3MUeCKUX 3HAHWH B MOBCEIHEBHOM JKM3HHM Ul oOecredyeHus: 0e3011aCHOCTH HMpU OOpAaIeHUH C
npubopaMi M TEXHUYECKUMH YCTPOICTBAMM, COXpPAaHEHHS 3JI0POBbS M COONIIOACHHUS HOPM
9KOJIOTMYECKOTO NOBEACHUS B OKPY)KaIOIIEeH cpene;

e  OCYIIECTBIIATH MOMCK HH(OpManuu puszndeckoro coaepkanus B MIHTepHeTe, Ha OCHOBE MMEIOIINXCS
3HAHUH M TYTEM CpaBHEHUS JOMOJHUTEIBHBIX HMCTOYHUKOB BBIICIATH HMH(POPMAIHMIO, KOTOpPas
SIBJISIETCS] IPOTHBOPEYNBON HITH MOXKET OBITh HEJJIOCTOBEPHOIA;

e WCIIOJIL30BATh MPYU BBINOJHEHUH YYE€OHBIX 33aaHUI HAYYHO-IIOMYIAPHYIO JTUTEPATYPy (PU3UUECKOTO
COZEpKaHMSA, CIpPAaBOYHbIE MaTepuanbl, pecypchl cetn MHTepHer, BiaaeTh mnpuémMamu
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co3laBaTh COOCTBEHHBIC NMHCBMEHHBIE M KPaTKUE YCTHBIE cOOOMIeHHUs, 0000mas nHpopManuo us3
HECKOJIbKMX HCTOYHUKOB (DPU3MYECKOTO COAEp)KaHMsA, B TOM YHCIE MYOIWYHO TIPENCTABIATH
PE3yJIbTaThl IPOCKTHOW WIIM MCCIIE0BATEIECKON NEATENILHOCTH, IPH 3TOM IPaMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COPOBOXK/JIATh BBHICTYIIJICHUE IPE3EHTAIINEH;

e IpHU BBINOJHEHUM Y4YeOHBIX HPOEKTOB M HCCIIEAOBAHMHA (U3NYECKUX MPOLECCOB paCIpeesiTh
00513aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 33/1a4aMH, CJIEUTH 3a BBHITIOJIHEHNEM IU1aHa
NEeUCTBUI W KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIH BKIJAJ B JIESATEIHHOCTD
IpyIIbl, BBICTPaUBAaTh KOMMYHUKAaTHBHOE B3aWMOJICHCTBHE, MPOSBISAs TOTOBHOCTh pa3pellaTh
KOH(QJIUKTBI.

K koHmy oOyuenus B 9 kJiacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0OyHarOIUXCS YMEHUI:



HCIO0JIb30BATh MMOHATHS: CHUCTEMa OTCUéTa, MaTepHalibHas TOYKAa, TPAEKTOPHUS, OTHOCUTEIBHOCTb
MEXaHMYECKOTO IBMKEHUs, nedopmanus (yrpyras, IiacTU4ecKkas), TpeHue, [eHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH, HEHTP TSHKECTH, a0COIIOTHO TBEPIIOE TEJO, LEHTP THKECTH
TBEPJOTO TeNa, paBHOBECHE, MEXaHWYECKHEe KOoJicOaHWsI M BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
AIIEKTPOMATrHUTHBIE BOJIHBI, IIIKAJIA HJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTb,
CIEKTPBl HCIYCKaHUS M TOTJIOUICHMsA, anb(a, OeTa- M TramMma-u3Iy4eHUs, H30TOIbI, saepHas
SHEpreTHKa;

pa3nuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE JBUKEHNUE, PABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUJKEHUE, CBOOOJHOE MAaJIEHUE T, PABHOMEPHOE JBHKEHHUE I0 OKPYKHOCTH,
B3aMMOJICHCTBHE TEJN, PEaKTHBHOE JABIDKEHHE, KojeOaTelbHOe MBIDKEHHE (3aTyXamomue |
BBIHYX/ICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE ABM)KEHME, OTPAKEHUE 3BYyKa, IPSIMOJIUHEIHOE
pacnpocTpaHeHue, OTPaKEHHWE U MPEJIOMIIEHUE CBETa, IIOJHOE BHYTPEHHEE OTpaKEHHE CBETA,
pasnokeHue Oeyoro cBeTa B CHEKTP U CJIOXKEHHE CHEKTpalbHBIX IIBETOB, JUCIEPCUs CBETA,
€CTECTBEHHAas paJMOaKTHBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTr0 CHEKTPa U3JIy4yeHHs) IO OMHCAHMIO
UX XapaKTEepHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PHU3HUECKOE SIBICHUE;
pacrno3HaBaTh IPOSBICHUE U3YyUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY)KalolleM MHUpe (B TOM 4HCIe
¢usnueckue s[BJIEHUS B MPUPOJIE: MPUIMBBI U OTJIMBBI, ABM)KEHHE MiaHeT COJIHEYHOM CUCTEMBI,
PEaKTUBHOE JIBKEHHE >UBBIX OPraHMW3MOB, BOCIPHUSATHE 3BYKOB J>KHBOTHBIMHU, 3€MIIETPSICEHUE,
ceificMHuUecKre BOJIHBI, I[yHaMH, 5XO0, I[BETa TeJ, ONTHYECKHUE SBJICHHS B MPUPOJE, OMOIOrHYecKoe
NecTBHEe BUAMMOTO, YIbTPa(UOJIETOBOTO M PEHTICHOBCKOTO HW3Iy4EHHH, €CTeCTBEHHBIN
paavoaKkTUBHBIN (POH, KOCMUYECKHE JIydd, PaJAMOAKTUBHOE M3JIyuY€HUE MPHUPOJHBIX MHUHEPAJOB,
NefCTBHE PaIMOAKTUBHBIX U3JIyY€HUI Ha OpraHu3M 4YelloBeKa), IPH TOM MEPEBOAUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM) (PU3NUYECKHUX SBICHUII;
OTHCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3NYECKHE SBJICHUS, UCNOIb3ysd (QU3NUECKUE BEITHUUHBI
(cpenHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla MPU HEPaBHOMEPHOM JBI)KEHUH, YCKOPEHHE, IepeMEIICHNE,
MyTh, YIJ0Basi CKOPOCTh, CHJIa TPEHHS, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOJHOTO
MaJeHNs, BeC TeJa, HMIIYJbC Tela, HMITYJAbC CHJIBI, MeXaHH4eckas pabdoTa U MOIIHOCTb,
MOTEHIIMATIbHAS SHEPrusl Tejia, MOJHSITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs SHEPTus
C)KaTOM TPYKUHBI, KHHETHYECKas SHEPrus, IMOJIHAS MeXaHW4ecKas SHEeprus, MepHoj M 4YacToTa
KojeOaHui, AJMHA BOJIHBI, T'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEJIOMIICHUS. CPE/Ibl), MPH OMHCAHUM MPABHIIBHO TPAKTOBATH (PU3MUYECKUN CMBICT HCIHOJIB3YEMbIX
BEJTMYMH, 0003HAYEHUS M €AMHULBI (U3WYECKUX BEIIMYMH, HAXOAUTH (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JAPYrUMHU BEJIHMYMHAMHU, CTPOUTH TIpaduUKH HIy4ECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, PU3MUECKUE SIBICHUS M MPOIECCHI, UCHOIb3Ysl 3aKOH COXpaHEHUS
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHMSI, IPUHIMII CYIIEPIO3UIIUN CHJI, TPUHLIUII OTHOCUTEIHLHOCTU
l"anunes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MPEIIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAaCCOBOTO YHCEN MPHU SAJIEPHBIX PEaKIUAX, MPU TOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMKUCHIBATh €M0 MAaTEMaTHUECKOE BhIPAKECHHE,

00BACHATH (PU3MUECKUE TTPOIECCHI U CBOICTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTYallMi MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH MPUUMHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3
2-3 JOTMYeCKHX IIAroB ¢ OMOpoil Ha 2—3 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUMN, PUIUIECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIE 3a/aun (ONMUpPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMIi), UCTONb3Ys 3aKOHBI U
(dbopMyIbl, cBA3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a/1aul 3alHChIBATh
KpaTKoe YCJIOBHE, BBISBIIATH HEAOCTAIOLINE HIIM N30bITOYHbIE TaHHBIE, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXO/JUMBIE Ul pElIeHUs, MPOBOJUTH PACUYEThl M OLEHHWBATH PEATMCTUYHOCTH IMOJYYEHHOTO
3Ha4eHUsl (PU3NYECKON BETUUNHBI;

pacrio3HaBaTh IpoOIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3MUECKUX METOJ0B, UCHOJb3Ys
ONMCAHUE MCCIENAO0BAHUSA, BBIACIATH IPOBEPSEMOE NPEAINOJIOKEHUE, OLEHUBATh IPABHIJIBHOCTD
Nopsi/iKa MPOBEICHUS HCCIIeI0BaHMs, eNaTh BBIBOAbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOIEHU I
U OTIBITOB;

MIPOBOJIUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKUX SIBICHUHN MM (PU3NYECKUX CBOUCTB Tell (M3ydeHue
BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHUs HHEPIUH, 3aBUCHMOCTb IEepHoja KoJieOaHuM
MIPYKMHHOTO MAasTHHKAa OT MaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY]IbI



MaJIbIX KOJIEOAHUH, MPSIMOJIMHEIHOE pacpOCTPaHEHHE CBETA, Pa3fiodKeHue OeJIoro cBeTa B CIIEKTD,
U3yYeHHE CBOWCTB H300paXEHUS B IUIOCKOM 3€pKajie M CBOWCTB H300pakeHUS MpeaMeTa B
coOuparoriei JIMH3€e, HaOII0ICHHE CIJIOUTHBIX U JITHEWYAThIX CIIEKTPOB U3JIy4EeHHUs): CAMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOTO Habopa 00OpyHOBaHMS, ONHMCHIBATH XOJ OMbITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOIBI;

MPOBOJIUTH TNPH HEOOXOAWMOCTH CEpHUI0 TPSAMBIX H3MEPEHHU, OMpenessis CpeaHee 3HaueHHe
nu3MepseMoil BelnnuuHbl (POKYCHOE pacCTOSIHUE cOOMparoIel JInH3bI), 000CHOBBIBAThH BHIOOD crioco0a
u3MepeHus (U3MEpUTENbHOIO Mpudopa);

MPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTEH (DU3MYECKHX BEIMYMH C HCHOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCHMOCTh IYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM [BW)XCHHU 0e€3 HadaibHOUH
CKOpOCTH, TIepHoja KoJjeOaHWid MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJa
OTPaKEHHsI CBETa OT yIVIa TMAAeHHS M yria MpeJoOMJICHHS OT yIJia IaJeHus): IJIaHUPOBAThH
WCCIIeIOBaHUE, CAMOCTOSITENIHO COOMpaTh YCTAaHOBKY, (HKCHPOBATH PE3yJAbTATHl IMOJYYCHHOM
3aBHCUMOCTH (DPM3MYECKUX BEIIMYHMH B BHUJIE TAOJMHII M TpaduKOB, NeNaTh BBIBOJBI M0 pe3ylIbTaTaMm
WCCIIeIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUsT (HPM3NIECKUX BEIMYHMH (CPEIHSS CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM  JBMJKEHUH, YCKOPEHHE CBOOOJHOTO TAJeHHS, JKECTKOCTh NPYKUHBI,
KO3(G(UIIMEHT TPEeHHUs CKOJBXKEHMs, MeXaHudeckas padoTa M MOIIHOCTb, 4YacTOTa W IEPUOJ
KOJIeOaHWH MaTEeMaTHYeCKOTO M MPYKUHHOTO MAasTHHKOB, ONTHYECKAs CHJIa COOMpArOIeH JIMH3HI,
pamMoaKTUBHEI (DOH): TUTAHUPOBATh W3MEPEHHUsS, COOMPATh ASKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh W3MEPEHHUs, CIEIysl MPEIUIOKECHHOW HHCTPYKIMH, BBIYHCIATh 3HAUYCHUE BEIWYHHBI U
aHAJM3UPOBATH MOJYYCHHBIE PE3YIBTATHI C YIETOM 3aIaHHOH TTOTPEITHOCTH H3MEPEHU;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BaHUEM;
pa3nuyaTh OCHOBHBIE IPU3HAKN H3YYEHHBIX (PU3MYECKUX MOJIEIICH: MaTepHaIbHast TOUYKa, a0COIIOTHO
TBEPIOE TEJNO, TOUEYHBIM HCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJAHETapHas MOJEIb aToMma,
HYKJIOHHasl MOJIeJIb aTOMHOT'0 51/1pa;

XapaKTepU30BaTh IPUHIIMIIBI IEHCTBHSI U3y4EHHBIX TPUOOPOB M TEXHUUYECKUX YCTPOUCTB € OIIOPOil Ha
UX ONUCaHMA (B TOM 4YMCIE: CIHIOMETp, JaTUYUKHU IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, paKerTa,
9XO0JIOT, OYKH, MEPUCKOI, (poTOanmapaT, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOII, J03UMETp, Kamepa
Buiibcona), ucmonp3ysi 3HaAHUSA O CBOMCTBAX (DM3MYECKHX SBJICHUW M HEOOXOIUMMBbIC (U3NUECKHE
3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHHYECKHX YCTPOIMCTB,
M3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPH PEIICHUH Y4eOHO-NPaKTHYECKHX
3aJja4, ONTUYECKHE CXEMBI JJIsl IOCTPOEHUS U300pakeHUH B IUIOCKOM 3€pKajie U COOMparolel JINH3E,
IPUBOAUTH TNPUMEPhl (HAXOIUTh HH(GOPMALMIO O MPHUMEpax) IPAKTUYECKOI'O HCIOJIb30BaHUs
(Gu3nYecKux 3HAHUI B MOBCEJHEBHOM XHU3HM I oOecredeHus 0e30I1acCHOCTU NpHU OOpalleHHH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHMs 310pOBbS M COOJIOAECHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHUS B OKPYKAIOIIEH Cpefie;

OCYLIECTBIIATh MOUCK HHPOpPMALUU (U3UYECKOrO CcoAep)kaHUs B VIHTepHeTe, caMOCTOSTENbHO
dbopMynupys HOUCKOBBIA 3ampoC, HAXOIUTh IYTH ONpPEIENCHUs JOCTOBEPHOCTH MOJYYEHHOM
nH(pOpMalUK HAa OCHOBE UMEIOLIUXCS 3HAHUN U TONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJIb30BATh MPH BBINOJHEHUH Y4€OHBIX 33JaHUN HayYHO-IIOMYJISIPHYIO JIUTEpaTypy (prusnueckoro
COJIepKaHUsA, CIIPpaBOYHbIE MaTepuaibl, pecypchl cetdu VIHTepHeT, BiageTh MNpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMALIUH U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE HH(POPMALIUU U3 HECKOJIBKUX
UCTOYHHUKOB (DPU3NYECKOTO COJAEp)KaHUs, MyOJINYHO NPEACTaBIATh PE3YJIbTaTbl MPOEKTHON WIIH
HCCIIEI0BATENILCKOM /EATENIbHOCTH, MPU 3TOM I'PaMOTHO HCHOJb30BaTh W3YYEHHBIN MOHATUIHBIN
afnmapar M3y4yaeMmoro pasjena (U3MKH U COMPOBOXKJIATh BBICTYIUICHHE MpE3eHTaled ¢ yd4éTom
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TeMmarnyeckoe IIaHupOBaHUE

7 xnacc
KoanuyectBo yacos
Ne HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI DiexTpoHAble (MBPOBLIC)
o/ pas3a porp Beero KonTpoabHubie IIpakTuyeckue 06pa3oBaTe/bHbIE PeCypPChI
padoTsbI padoThI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHUHN OKPY/KAOIIEro MIUpa
bu6mmoreka [IOK
1.1 |/ ®u3uka - Hayka o Ipupoze 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 || ®usuyeckne BeMTIHHBI 2 https://m.edsoo.ru/7f416194
. bubnuotexa [JOK
1.3 ||[EcTecTBeHHOHAY4HBIM METO/] TO3HAHMUS 2 https://m.edsoo.ru/7f416194
‘I/ITOFO 10 paszeny H6 H

‘Pasne.ﬂ 2. IleppoHayajibHbIE CBEJACHUS 0 CTPOCHHHU BeleCTBA

2.1 ||CtpoeHnue BemniecTBa 1 bubmorexa ITIOK
: p B https:/m.edsoo.ru/7f416194
. bu6moreka [IOK
2.2 ||/IBmkeHHE B B3aUMOACHCTBHE YaCTHII BEIIIECTBA 2 https:/m.edsoo.ru/7f416194
2.3 ||ArperatHbie COCTOSIHUA BEIIECTBA 2 l]?tl/tISJsI'I;I/(r)rTleeI:iasg)OrIlfﬂ 416194
‘I/ITOFO 0 paszeny “5 ||
‘Pa:men 3. /IBu:keHHe U B3auMoOAeiicTBHE Tel
bu6mmoreka [IOK
3.1 |Mexanuriecikoe AsuxeHHC 3 https://m.edsoo.ru/7f416194
bubnuoreka IHOK
3.2 |Mnepuwas, macca, mIOTHOCTS 4 https://m.edS(])_E).ru/7f416194
bubmuoreka [JOK
3.3 |Cuna. Buper cun 14 https://m.edso0o.ru/7416194
‘HTOFO 110 pas3aeiy “21 ||
‘Pamen 4. JlaBjieHHe TBEPIABIX TeJI, ) KMIKOCTEH M ra3oB
41 Hasnenue. Ilepenaua nasneHus TBEPABIMU TEIAMU, 3 bubnuorexa [IOK
’ JKUIKOCTSIMH U Ta3aMU https://m.edsoo.ru/7f416194




KoaunuyecTBo 4acoB
Ne HaumMeHnoBanue pa3aesioB M TeM IMPOrpaMMbI I1eKTpOHHbIE (LHPPOBHIE)
n/n pasi porPp Bcero Koutpoanurre Hpakriyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
bu6mmoreka [{OK
4.2 |/lapnenue xuaKocTn > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 |Atmoceproe apiiekne 6 https://m.edsoo.ru/7f416194
44 JIeficTBHE )KUIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX 7 1 3 bubnuoreka [JOK
’ TEJI0 https://m.edsoo.ru/7f416194
‘I/ITOFO 0 paszieny H21 H ‘
‘Pa311e.11 5. PaboTra u MOIIHOCTH. DHEPrust ‘
bu6moreka [IOK
5.1 |[Pabota i MommoCTH 3 I https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 TpocThic Mexanu3MEI > I https://m.edsoo.ru/7f416194
bubnunoreka IIOK
3.3 |Mexanuscckas sueprus 4 ! I https://m.edsg).ru/7f416194
‘I/ITOFO 10 pasaeny H12 H ‘
‘PGSGPBHOG BpeMs ||3 || “ H ‘
(OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME |68 |3 12 | |
8 Ki1acce
KoanuecTBO YacoB
Ne HaumenoBanue pa3jaejoB 4 TeM NPOrpPaMMbI | l JaeKTponHbIe (LHPPOBHIE)
n/n pasi porp Bcero KonTpoubHbIe lipakTideckue o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
‘Pamen 1. TensioBBIC SAIBJICHUSA ‘
‘1.1 HCTpoeHI/Ie M CBOMCTBA BEIIECTBA “7 || H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f4181ce ‘
‘1.2 HTGHJ‘IOBHC MPOLECCHI “21 “1 “5 HBI/I6JII/10TeKa IIOK https://m.edsoo.ru/7f4181ce ‘
‘I/ITOFO IO pa3feiny ||28 || ‘
‘Pamen 2. DyleKTpUYeCKHEe U MATHUTHBbIE SIBJICHUS ‘
2.1 3neKTquve CKHC 3apA/ILI. 3APSUKCHHBIC TEA 1 HX 7 1 bubmuoreka I{OK https://m.edsoo.ru/7f4181ce
B3aHMOIEHCTBIE




KoandecTBO 9acoB

Ne HaumeHoBaHue pa3/iejioB M TeM MPOrpaMMblI KoHTpo/IbHBIE IpakTHYecKHe JJICKTPOHHbIE (HPPOBLIC)
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
‘2.2 HHOCTO;[HHHP”I AIIEKTPUUYECKUM TOK HZO Hl H7 HBI/I6JII/IOT€K3 HOK https://m.edsoo.ru/7f4181ce ‘
‘2.3 HMaerHme SBJICHUS H6 Hl H 1.5 HBI/I6JII/IOT€K3 LOK https://m.edsoo.ru/7i4181ce ‘
‘2.4 H3JIGKTpOMaFHI/ITHa$[ WUHIYKLINS H4 H H HBI/I6JII/IOT€K3 HOK https://m.edsoo.ru/7f4181ce ‘
‘I/ITOFO o pazaeny H37 H ‘
‘Pe3epBHoe Bpems H3 H H H ‘
(OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME |68 |3 [14.5 [ |
9 kiacc
’ KoJymmyecrBo yacoB ‘
N HaumeHoBaHue pa3/iesioB M TeM MPOrpPaMMbl KoHTpoJIbHBIE IpakTHuecKne JUEKTPOHHEIE (HPPOBLIC)
n/n Beero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
‘Pasnen 1. MexanuyecKkue siBJICHHS! ‘
1] [MeXaiieCkoe ABILKEHHE 1 COCOOBI ero 10 1 Bu6muorexa LIOK hitps://m.edsoo.ru/7f41a4a6
ONUCAHUS

‘1.2 HBsaI/IMoILeﬁCTBHe Tel HZO Hl ||3 HBH6J1H0TeKa IHOK https://m.edsoo.ru/7t41a4a6 ‘
‘1.3 H3a1<0HLI COXpaHEHUs HlO H ||3 HBH6J1H0TeKa IHOK https://m.edsoo.ru/7f41a4a6 ‘
‘I/ITOFO 0 paszeny “40 || ‘
‘Pa:men 2. Mexanu4eckue K0J1e0aHUS U BOJIHEI ‘
‘2.1 HMexaHI/I‘IeCKI/IC KoJieOaHMs “7 || ||3 HBI/I6J‘II/IOTeKa IHOK https://m.edsoo.ru/7t41a4a6 ‘
‘2.2 HMGX&HI/I‘ICCKI/IC BOJIHBI. 3BYK “8 “1 ||3 HBI/I6J‘II/IOTeKa LOK https://m.edsoo.ru/7f41a4a6 ‘
‘I/ITOFO 0 pasjaeny ||15 || ‘
‘Pamen 3. DJ1eKTPOMATHUTHOE 10J1e M 3JIEeKTPOMATHUTHbIE BOJTHBI ‘
3.1 I?(J)I;I{(:FOMMHHTHOC TOJIE M SACKTPOMATHHTHEIC o 2 bubmmoreka [{OK https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 10 paszeny “6 || ‘
‘Pamen 4. CBeroBble sIBJICHHSA ‘
‘4.1 H3aKOHH pacrpocTpaHeHus CBETa H6 H ||2 HBI/I6J'II/IOTeKa LOK https://m.edsoo.ru/7f41a4a6 ‘
‘4.2 HHI/IH3LI ¥ ONTHYECKHE TPHOOPHI H6 H ||3 HBI/I6J'II/IOTCI(3. HOK https://m.edsoo.ru/7f41a4a6 ‘




KoandecTBO 9acoB

Ne HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI KoHTpo/IbHBIE IpakTHYecKHe JJICKTPOHHbIE (WHPPOBLIC)
n/n Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoThI
‘4.3 HPasnomeHHe 0eJsI0TO CBETAa B CIIEKTP H3 H ||2 HBI/I6JII/IOT€K3 HOK https://m.edsoo.ru/7f41a4a6 ‘
‘I/ITOFO 10 pasjey HlS H ‘
‘Pame.ﬂ S. KBanToBbI€ sIBJICHUS ‘
‘5.1 HI/ICHyCKaHHe 1 TIOTJIOIICHHUE CBETa aTOMOM H4 H ||1 HBI/I6JII/IOT€K3 LOK https://m.edsoo.ru/7f41a4a6 ‘
‘5 2 HCTpOGHI/Ie aTOMHOTO sJipa H6 H ||1 HEI/I6J‘II/IOT€Ka IHOK https://m.edsoo.ru/7f41a4a6 ‘
‘5.3 HHILGpHHe peakiuu H7 Hl ||1 HEI/I6J‘II/IOT€Ka IHOK https://m.edsoo.ru/7f41a4a6 ‘
‘I/ITOFO 0 paszeny Hl7 H ‘
‘Pasnen 6. IloBTOpUTEILHO-00001IAI0 M MOYJ/Ib ‘
6.1 |L[loBTopenue uobobmenne coneprianua kypea g 2 Bu6mmorexa [JOK https://m.edsoo.ru/7f41ad4a6
¢buzuku 3a 7-9 xnace

‘I/ITOFO o pazzeny H9 H ‘
(OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME [[102 |3 127 I |




IToypouHoe nmaHupoBaHue

7 Kiacc
’ KoauuecTBO yacon ‘
Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE

n/n P Bcero Kontpoaenbie | IpakTuyeckue HU3yUyeHus o0pa3oBaTe/ibHbIE PECYPChI

padoTsbI padoThI

‘1 Hd)mmca — HayKa 0 IpHupoJe. SIBIeHuUs MPUPOIbI Hl ||0 HO H H

‘2 Hd)mnqecm/le SIBJICHUSI Hl ” H H H

‘3 H(Dmnqecmle BEJIMYMHBI U UX U3MEPEHUE Hl || H H H
VYpok-uccnenoBanue "M3mepenue reMeparypsl npu

4 |[moMoIIy )KUJIKOCTHOTO TEPMOMETPA U JIaTUMKA 1 1
TeMIeparypbl”

5 Merto 11 HaygyHOTO TIO3HaHMS. Onucanue GU3NYeCKUx 1 bubnuoreka [IOK
SIBJIEHUI C TTIOMOIIBIO MOJEIEH https://m.edsoo.ru/ff09{72a
VYpoxk-uccnenoanue "[IpoBepka rMnoTe3bl: JaTbHOCT

6 |monéra mapuka, MymeHHOTO TOPU30HTAIBHO, TeM OoJbIIIe, ||1 1
4yeM OoJIbIIe BhICOTA IMycKa"

7 Crpoenue BemiectBa. OMNbITHI, JOKa3bIBAIOIINUE TUCKPETHOE 1 bu6mmoreka [IOK
CTPOCHHE BEIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK

8 |swienne yactun semectsa I https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMbITHI 10 HAOIIOICHUIO TETNIOBOTO 1 1
pacCIIUPEHUS Ta30BY»

‘10 HArperaTHHe COCTOSIHUS BEIIECTBA “1 || H H H
OCco00OEHHOCTH arperaTHbIX COCTOSTHUHN BObL. O000IIEH e Bubnorexa [IOK

11 |jmo pazneny «llepBoHavyasibHbIE CBEIEHUS O CTPOECHUU 1 httos:/m.edsoo.ru/f0a0378
BEIIECTBAY PS-/A. *

12 Mexannueckoe ABMKEHNUE. PaBHOMEPHOE U 1 bu6mmoreka [JOK
HEPaBHOMEPHOE JBHKECHUE https://m.edsoo.ru/ff0a05c6

bubanoreka [IOK

13 ||Ckopocts. Enunuiibl ckopoctu 1 https://m.e dscI)_E) W/ff0a079¢

bu6mmoreka [JOK

14 |[Pacyer myTH U BpEMEHU JBUKEHUS 1 https://m.edsoo.ru/ff0a0acd




Koaun4yecTBo yacoB
Ne Tema vooKa ‘ Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarnsie || Mpakruueckue H3y4YeHH s o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
15 ||WMuepuus. Macca — mMepa MHEPTHOCTHU Tel 1 Eggg?/ﬁzléii(iﬁlfmwcl 0
16 [ImotHOCTH BemecTBa. PacueT maccel 1 00beMa Teja 1mo 1 bubmmoreka [{OK
€ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue MIOTHOCTH 1 1
TBEPAOTO TEIa
18 ||Pemenue 3agaq mo teme "IlmoTHOCTH BemecTBa" 1 bubmiorexa HOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepuCcTHKa B3aumoaecTBus ten. Cumna 1
ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabota «/3y4eHune 3aBUCUMOCTH
20 |[pactsbkenus (nedopmanun) Opy>KUHBI OT NpUIoKeHHOH |1 1
CHUITBD»
‘21 ‘[[HBJ‘IGHI/IG TsaroTeHns. Cuia TSHKeCTH ‘1 H H H
2 CBs3b MEXKY CUJION TSKECTH M Maccou Tena. Bec tena. 1 bu6mmoreka [IOK
Pemenue 3amay no treme "Cuia Tsoxectu"” https://m.edsoo.ru/ff0al778
23 Cuita TsoKecTd Ha Ipyrux mianetax. usznyeckue 1 bubnuoreka [JOK
XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [JOK
24 | Msmepenne cur. Jlunamomerp I https://m.edsc%i.ru/fanl8CC
bubnuoreka [JOK
25 |Bec Tena. Hesecomocts I https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HAlPABJIEHHBIX 110 OJIHOM IPSIMOM. 1 bu6mmoreka [JOK
PaBHozelicTByIOIIAs CHIT https://m.edsoo.ru/ff0ala70
‘27 ‘PeI_HCHI/Ie 3aiay 1o teMe "PaBHOaeCTBYIOIIas cU" |1 H H H
. bubmuoreka [JOK
28 ||Cuna tpeHus u €€ BUabl. TpeHue B pupoJie U TEXHUKE 1 https://m.edsoo.ru/ff0al b9c




KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE

n/n yp Bcero Koutpoabnbre || TpakTuueckue H3y4YeHH s o0pa3oBaTe/ibHbIE PECYPChI

padoThI padoThI
Jlaboparopnas padora «/3yueHne 3aBUCUMOCTH CHIIBI
29 T CHI/II)ﬂ CKI())JII))KI;HI/Iﬂ oT CI/IJI};I aBJICHUS U XapakTepa 1 1 bubmorexa HOK
P A - P p https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3anau Ha onpeneneHne paBHOAEHCTBYIOIIEH 1
CHIIBI

31 Pemenue 3a1au no temam: «Bec Tenay, «I'paduueckoe | bubnuorexa [JOK
nzoopaxenue cunmy, «Cuibl», «PaBHOIEHCTBYIONIAS CHIDY https://m.edsoo.ru/ff0alde0
KonTposabHas paborta o temam: «Mexanudeckoe

32 |jmBmxkeHwne», «Macca, IIIIOTHOCTEY, «Bec Temay, 1
«I"'paduueckoe nzodpakenne cuin», «CHITbI»

33 JaBnenue. CriocoObl yMEHbILIEHUS U YBETHUUEHUS 1 bubnuoreka [IOK
aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3za. 3aBHCUMOCTD JIaBJICHHUS ra3a OT 00bEMa, bu6mmoreka [IOK

34 1
TeMIIePaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHus1 TBEPABIMU TEJIAMHU, )KUIKOCTIMHU U 1 bu6mmoreka [IOK
razamu. 3axoH ITackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHne B )KMIKOCTH U T'a3e, BBI3BAHHOE JICHCTBHEM 1 bu6mmoreka [JOK
CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapieHne B JKUAKOCTH U Ta3e. 1 bu6mmoreka [JOK
3akon [lackamsy» https://m.edsoo.ru/ff0a2826

bubmuoreka [JOK

38 [|CooO0raromnuecs cocyabl 1

Ao yA https://m.edsoo.ru/ff0a2970

39 ||'mopaBnuueckuii mpecc 1 Eubmiorexa HOK

AP p https:/m.edsoo.ru/ff0a3136
‘40 ‘MaHOMCTpH. IlopuiHeBOM KUAKOCTHBIN HACOC “1 H H
. bu6mmoreka [JOK
41 ||At™Mocdepa 3eMiM 1 IPUYHMHEI €€ CYIIeCTBOBAHMUS 1
(ep p i https://m.edsoo.ru/ff0a2b5Sa
bubanoreka [IOK
42 |Bec Bo3myxa. ATMochepHOe JaBieHue 1 i

https://m.edsoo.ru/ff0a2b5a




KoauvecTBo yacoB
Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Kontpoarusre || Hpakrueckue H3yYeHHUs o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
bubnuorexa [JOK
43 |H3mepenue armochepnoro nasnenus. Oneir Toppuuemmn |1 https://m.e dS(I)_E) /ff0a2da8
44 3aBUCUMOCTH aTMOC(EpPHOTO TaBICHUS OT BBICOTHI HAJT 1 bubnuorexa [JOK
YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe AaBiieHHE Ha 1 bubnuorexa [JOK
pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
‘46 ‘PGHIGHI/Ie 3aja4 1o teMe " ATMocdepHoe naBieHue" Hl H H
47 JleiicTBHE )KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TEJO. 1 bubnnorexa [JOK
ApxumesnoBa cuia https://m.edsoo.ru/ff0a3276
43 JlabopaTtopHnas pabota «OmnpeneneHre BpITaTKUBAIOIICH 1 1 bubmuorexa [JOK
CHJIBI, IEHCTBYIOIIEH Ha TEJO, MOTPY)KEHHOE B KHUJIKOCTh) https://m.edsoo.ru/ff0a33fc
JlabopaTtopHas pabota o Teme «lccnenoBanue Bubmiorexa [[OK
49 |3aBUCHMMOCTH Beca Tejia B BOJie OT 00bEMa MorpyKeHHoi B ||1 1 https://m.edsoo.ru/ff0a3514
KUIKOCTD YaCTH TeEJIay E— :
bu6mmoreka [IOK
50 |[InaBanue Te 1
JTABARMIE T https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabora "KoHCcTpynpoBaHHE apeoMeTpa Uin
51 ||KOHCTpyMpOBaHHE JIOJKU U ONpenecHue e 1 1
rpy30n0abEMHOCTH"
Pemenue 3aaau no temam: «IlnaBanue cynos.
N bub e OK
52 |Bo3nyxomiaBanuey, «JlaBneHue TBEpBIX Tel, JKUIKOCTEH ||1 htI/tI JSI_I;I/(I)ITI elzlasg) /023654
Y Ta30B» D270, )
53 KonTponsHas paborta no teme «JlaBieHue TBEpAbIX Tell, 1
KUJKOCTEH U ra30B»
bu6mmoreka [JOK
54 |Mexanudeckas paboTta 1
P https://m.edsoo.ru/ff0a3f82
bubnunoreka [JOK
55 |MouHoCTh. EnuHMIBI MOIIIHOCTH 1 https://m.c dscI)_E) u/ff0a3f82
56 VYpok-uccnenosanue "Pacyér MOIIHOCTH, pa3BUBAEMOM 1 1
IIpU MOAbEME IO JIECTHULIE"




’ KoauvecTBo yacoB ‘
Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE

n/n P Bcero Kontpoarusre || Hpakrueckue H3yYeHHUs o0pa3oBaTe/ibHbIE PECYPChI

padoThI padoThI

‘57 ‘HpOCTI)Ie MexaHu3Mbl. Peryar. PaBHOBecHe CHII Ha pblyare Hl || H H H

58 Poruaru B TexHuke, ObITY U nipupoie. JJaboparopHas 1 0.5 bubnuorexa [JOK
pabota «VccinemoBaHue yCIIOBUN PaBHOBECHSI phIuaray ’ https://m.edsoo.ru/ff0a478e

59 ||Pemenue 3ama4 1mo TeMe «YCIIOBHUS paBHOBeCHs peraara»  |[1 bubmorexa HOK

s p p https://m.edsoo.ru/ff0a48a6
KoadunmenT noneznoro neicTBUsS MEXaHU3MA.

60 |Jlaboparopnas padota «13mepenue KIIJ| nakmonHO# 1 0.5

MIJIOCKOCTH
" " bu6mmoreka [IOK

61 |Pemenue 3amad mo teme "Pabora, momuocTh, KIT/] 1 https:/m.edsoo.ru/ff0adc48

62 Mexanunueckas sHeprus. Kunernueckas v noteHuuanbHas 1 bubnuoreka [IOK
SHeprus https://m.edsoo.ru/ff0a4252

63 ||3aKoH coXpaHEHUS MEXaHUYECKON dHEPTHHU 1 bubmorexa HOK

P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 10 TeMe ""IKCIIEPUMEHTATBLHOE

64 |lompeneneHre N3MEHEHUsI KHHETUYECKON U TIOTCHIIMATBHOM || 1 1
SHEPrUM MpPU CKAThIBAHUU TEJIa M0 HAKIIOHHON TIOCKOCTH"

65 KonTponsnas pabora no teme «Pabota u MOLTHOCTS. 1 1
DHeprus»

66 PesepBHbIil ypok. PabGoTta ¢ TekcTamu 1o teme 1 bubnmuoteka [JOK
"MexaHudeckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
PesepBHrlit ypok. PaGota ¢ Tekctamu no teme "JlaBnenue bubnuoreka [JOK

67 | . y 1
TBEPABIX TEJ, KUIKOCTEH U ra30B https://m.edsoo.ru/ffO0a4ffe

63 PesepBHrlit ypok. Pabota ¢ Texkcramu o teme "PaboTa. 1
Mo1iHOCTB. DHEprus"

(OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 |3 12 |
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KoauvecTBo yacoB
Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarusre || Hpakrueckue H3yUyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKON TEOpUHU 1 bubnuorexa [JOK
U UX OTBITHBIE [TOITBEPKICHUS https://m.edsoo.ru/ff0a5256
‘2 ‘Macca Y pa3Mep aTOMOB U MOJIEKYIT Hl H H
3 Mogenu TBEPOTO, )KUJIKOTO M Ta3000pa3HOro COCTOSTHUM | bubnuorexa [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOMCTB TBEPOTO, KUJIKOTO M Ta3000pa3HOTO
4 |lcocTosIHMIA BeleCTBA HA OCHOBE MOJIOKEHUN MOJIeKysipHO- |1
KMHETUYECKON TEOpUHU
5 |[Kpucrammnueckue u aMmop(HbIE Tera 1 bubmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 |[CmauuBaHuMe U KanmWUBIpHOCTH. [loBepxHOCTHOE HaTsDKEeHUE ||1 bubmmorexa HOK
p ' p https://m.edsoo.ru/ff0a5530
7 | TennoBoe pacHIMpEHHE U CKATUE 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBa3b TeMIEPATypPhl CO CKOPOCTHIO 1
TEIJIOBOTO JABUKEHUS YaCTHI]
Bayrpennss sueprus. CriocoObl ”3BMEHEHHS BHYTPEHHEH bubnuoreka [JOK
9 1
SHEPTHH https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 |Bunel Teruonepenaun 1
A peA https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "[IpakTrueckoe UCroab30BaHuE
11 TelimOBLIXq():Blz)ﬁc];B BCI_HECTB U MaTEPHUAJIOB B LIETIIX 1 1 Bubmzorexa HHOK
" p https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
12 | KonuyecTBO TEIIOTHI. Y AelIbHAS TEIIOEMKOCTh 1 bubmorexa HOK
thde https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TerIoBoro 6ananca. TermiooOMeH U TemIoBoe 1 bubnunoreka [JOK
paBHOBECUE https://m.edsoo.ru/ff0a7088
14 JIaGopatopHas pabota "HccnenoBanue sBiIeHUs 1 1 bubnuoreka [IOK
TEII000MEHa TP CMEUTUBAHUH XOJIOHOM U Topsiaed Boab!" https://m.edsoo.ru/ff0a6a98




KoauvecTBo yacoB ‘
Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoakupie | Ipakrueckue H3yUyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
15 Pacuer konuyecTBa TEIIOTHI, HEOOXOUMOTO IS 1
HarpeBaHus Teja U BBIICISEMOTO UM MPH OXJIAKICHUN
16 Jlaboparopras padota "OnpeneneHue yaeabHON | 1 bubmmoreka [JOK
TEIIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 || 9ueprus TorauBa. Y IelbHas TEIIOTA CTOPAHUS 1 bubmmorexa [TOK
P ' p https://m.edsoo.ru/ff0a7bSa
13 [1naBneHue u oTBEpAECBaHNE KPUCTATNINYECKUX TEJI. | bubnuorexa [JOK
VY aenbHas TEIUIOTa MJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHnas pabota "OnpeneneHne yaeabHON TETIOThI 1 1 bubmuorexa [JOK
IUIaBJeHus Jipaa" https://m.edsoo.ru/ff0a72fe
bu6moreka [IOK
20 |ITapoobpa3oBanue u kKoHAeHCaIus. Mcnapenue 1
POODP A t P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U
21 |[koHAcHCA I/Ifl 3aBHCHMOCTD TeMII)'Ie aIT) bl KUTICHUS OT 1 bubmorexa HOK
. L PATYp https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO TaBJICHUS
2 Bnaxxnocts Boznyxa. JlabopaTopHas padota "Onpenenenue 1 1 bubmuorexa [JOK
OTHOCHUTEJILHOM BJIAXKHOCTH BO3/TyXa" https://m.edsoo.ru/ff0a7628
‘23 HPGI_HGHI/IC 3a/1a4 Ha OIPEEIICHUE BIAKHOCTH BO3yXa “1 || “ H H
o4 [TpuHnume! paboThl TEMIOBBIX ABUTaTeneii. [Tapoas 1
TypOuHa. /[BUraTens BHyTpEHHETO CrOpaHus
75 KIIJI TenmoBoro asurareis. TenaoBele ABUTAaTEIH U 3allUTa 1 bu6mmoreka [JOK
OKpYXarolen cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEILIOBBIX 1
mporeccax
27 ITonroToBka Kk KOHTPOJBHON paboTe 1o Teme "TemnnoBble 1 bubnuorexa [IOK
ABJICHU. [I3MEeHEeHne arperaTHeIX COCTOSIHUM BelecTBa" https://m.edsoo.ru/ff0a83{2
78 KonTtposnpHast padota o teme "TerioBsle sBICHUS. 1 1 bubnuoreka [IOK
W3meHeHue arperaTHbIX COCTOSIHUM BemiecTBa" https://m.edsoo.ru/ff0a86ae
‘29 H3J'ICKTpI/I3aLII/I$I Tell. JIBa poja dJEKTPUYECKUX 3aps0B Hl || H H H




KoauvecTBo yacoB
Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarusre || Hpakrueckue Hu3ydeHusi | oOpa3oBaTe/bHbIE peCypChl
padoThI padoThI
30 VYpok-uccienoBanue "DnekTpusanus TeJl UHAYKIUENH U TIpU 1 1
CONIPUKOCHOBEHUU"
bubmmoreka [{OK
31 |BzaumopeiicTBue 3apspKeHHBIX Teql. 3akoH Kynona 1
A P Y https://m.edsoo.ru/ff0a87e4
32 DnekTpuyeckoe nosie. HarnpsskeHHOCTh 3JIEeKTPUIECKOTo 1 bubnuoreka [JOK
noJist. [IpyHIMI Cynepno3uIuy 3JIEKTPUYECKUX MoJIen https://m.edsoo.ru/ff0a8a0a
33 Hocutenu snextpuyeckux 3apsiioB. DJIeMEHTApHBIN 3apsi. 1
Crpoenue aToMa
34 [IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS 1 bubnuoreka [IOK
ANEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemenue 3ana4 Ha TPUMEHEHUE CBOMCTB ANEKTPUUECKUX bubmuorexa [JOK
35 1
3apsIoB https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUA €T0 CYIIECTBOBAHUS. bubmuorexa [JOK
36 1
M cToYHUKH SIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 ||[leficTBUS BAECKTPUYSCKOTO TOKA 1 bubmmorexa HOK
p https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JlelicTBUE AIEKTPUUECKOTO OIS Ha 1 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 ||DnexkTpuyecKuid TOK B METAJLJIAX, KUIKOCTAX U ra3ax 1 bubmorexa LHOK
p KA https://m.edsoo.ru/ff0a9838
‘40 ‘QHeKTpI/I‘IeCKaﬂ enb U €€ cCOCTaBHBIC YacTU “1 “ H
Cuna toka. JlaboparopHas pabota "M3mepenue u bubnnorexa [JOK
41 " 1 0.5
peryaupoBaHue CUIIbl TOKA https://m.edsoo.ru/ff0a8bd6
42 Dnextpuueckoe HanpspkeHue. Boabtmerp. Jlaboparopnas 1 05 bubnunorexa [JOK
paboTa "M3mMepeHne U peryaupoBaHie HanpsHKeHUs " ' https://m.edsoo.ru/ff0a%¢14
43 ConpoTHBieHNE MPOBOAHUKA. Y AETbHOE COIPOTUBIIEHUE 1 bubnunoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0aa738




KoandecTBO 9acoB

Ne Tema vooKa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoakupie | Ipakrueckue H3yUyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
JlaboparopHas paboTa "3aBHCHMOCTH 3JICKTPHIECKOTO
44 |com (I))TI/IBJII)GHI/IﬂpH OBOJIHUKA OT €ro JJIMHBI pnno anu 1 1 bubmorexa HOK
P POBOAL ,,II ’ tai https://m.edsoo.ru/ff0aa738
MOTEPEYHOT0 CEUEHUs U MaTepraia
45 3aBUCUMOCTD CUJIBI TOKA OT HampsbKeHUs. 3akoH OMa Jyist 1 bubnuoreka [JOK
ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHnas pabota "HcciaenoBaHue 3aBUCUMOCTH CHITBI
46 |Toka pI/I : ero 1316 €3 PE3UCTO g OT COTMPOTHBIICHUS 1 1 bubmmorexa [TOK
» HAYI pe3 p P, p" https://m.edsoo.ru/ff0aa04e
pe3nCcTOpa U HAIPsDKEHUST Ha PE3UCTOpe
47 [TocnenoBarenbHOE U APATIEIHHOE COSAMHEHUS 1
MIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka mpaBuia CI0KSHHS
48 |Ham S]i))KeHl:I)/IfI I pI/I MoCie (?B&T@?‘ILHOIBI COCIUHEHUH JIB 1 1 bubmmorexa IOK
P " p & & ABYX https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTtopHnas pabota "IIpoBepka nmpaBusia Jjisl CUIIBI TOKa 1 1 bubmuorexa [JOK
MpY MapAJJIETLHOM COCTUHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHue 3akoHa OMa s 1 bu6mmoreka [IOK
Pa3IMYHOTO COCTMHECHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoyrs- 1 bubnuoreka [JOK
Jlenna https://m.edsoo.ru/ff0abl124
JlaGopaTtopHas pabota "Onpenenenrue padoThl 1 MOITHOCTH bubnuoreka [JOK
52 N 1 1
AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKre e U MOTPEeOUTENU AEKTPUIECKON bubnnorexa [JOK
53 1
sHepruu B ObITy. KopoTKkoe 3ambikaHue https://m.edsoo.ru/ff0ab660
IToaroroBka K KOHTPOJILHOM paboTe MO TEME
54 "9J‘IﬂeKT WYECKUE 3ap;1 bl. 3a p}DKeHHBIe TeNa v ux 1 bubmotexa [IOK
P N PAIBL. 3ap N N " https://m.edsoo.ru/ff0abd2c
B3auMOJEICTBUA. [I0CTOSTHHBIN PIEKTPUUECKUIN TOK
KonTtponbHas padoTa o Teme "DIESKTPUUCCKUES 3apsi/Ibl.
55 |3a SDII:()GHHLIC TIZJ'Ia 1 UX B3aUMO eﬁCTBII)/I;I HOCTO;H-E)HSI?I 1 1 bubmmotexa [IOK
P N " a ’ https://m.edsoo.ru/ff0abea8
ANEKTPUUECKUI TOK
‘56 HHOCTO;{HHHe Mar"uThl, UX B3aUMOJICHCTBIE Hl || H H H




KoauvecTBo yacoB ‘
Ne Tema vooKa K = Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Beero| 0 TPOJBHBIC PAKTHYECKHUC || yyvyennsi |  o6pasoBaTebHbIE pecypebl
padoThI padoThI
57 VYpok-uccnenopanue "M3yueHue nosen mocTosTHHBIX bubnuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe 1mojie. MaroHuTHOE 10Jie 3eMJIA B €TI0 3HaYCHHUE bubmmoreka [{OK
JUIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO TOKA bubnuoreka [JOK
MarauTtHoe noJje KaTymKd ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne >MeKTpOMarHiuToB B TeXHUKE. JlabopaTopHas
60 ;ZSOTa "U3yuenue JI;CP'ICTBHH MarHUTHOTO TTOJIS HI; b bubmiorexa HOK
P v " https://m.edsoo.ru/ff0ac74a
MTPOBOJTHUK C TOKOM
DNeKTpOABUTATENH MIOCTOSTHHOTO TOKa. Mcnonb3oBanue
61 AIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U Ha bubmuorexa [JOK
TpancropTe. JJabopaTopnas pa6ora "Kounct OBaHUE U ps://m.edsoo.ru/ff0ac86¢
JIab 6ota "K yu https://m.ed /ff0ac86
n3ydeHue paboThl JIEKTPOABUTATENS "
62 OnbiTel @apajnesi. 3aKOH JIEKTPOMArHUTHON WHTYKIIHH.
[IpaBuno Jlenna
OnekrporeHeparop. CrocoObl MOTYyUEHUS IMEKTPHUICCKO N
63 |pHEpruu. DNEKTPOCTAHIIUU HA BO30OHOBIISIEMbIX UCTOUHUKAX
SHEPruu
64 [ToaroToBka K KOHTPOJBHON paboTe MO Teme
"DNeKTpUYECKUEe U MarHUTHHIC ABJICHUA"
65 KonTpombHas paboTta o Teme "DneKTpuueckue u bubnunorexa [JOK
MAarHuTHbIE sIBJIEHUSA" https://m.edsoo.ru/ff0acb14
66 PezepBHblit ypok. Pabota ¢ Tekctamu no teme "TeruioBsie bubnuoreka [IOK
sIBJICHUS" https://m.edsoo.ru/ff0accSe
PesepBHrlit ypok. Pabota ¢ Texctamu o teme "IlocTostHHBIH bubnunoreka [JOK
67 2 "
JJIEKTPUYECKUH TOK https://m.edsoo.ru/ff0acdc6
63 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme "MaruutHsie
sIBJICHUS"

‘OEH_[EE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 kiacc




’ KoauvecTBo yacoB ‘
Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Kontpoaknpie | Tpaktuyeckue H3yYeHHUSs o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
‘1 HMexaHquCKoe JBUKeHHe. MarepuaibHas TOUKa Hl || H H H
) Cucrema orcuera. OTHOCUTEIIBHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
JBKECHUS https://m.edsoo.ru/ff0ad474
. bubnuoreka [JOK
3 ||PaBHOMEpHOE IPAMOJIMHEMHOE TBUKEHNE 1 https-//m.edsoo.ru/ff0ad19a
4 HepaBHomMepHoe npsimonunerinoe apuxenue. Cpensss u 1
MTHOBEHHAas CKOPOCTh
5 [IpsimosnHETHOE PaBHOYCKOPEHHOE JIBUKEHHE. 1 bubnnorexa [JOK
VYckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSAMOJIMHEMHOTO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaGoparopHas pabota "Onpenenenrne ycKOpeHus Tena
7 |[mpu paBHOYCKOPEHHOM JBUKEHHUH MO HAKJIOHHOU 1 1 5562?/(3231525/&% db18
JI0CKOCTH" DS-LA0. )
‘8 HCBO6OILHOC naaeHue teyl. OneITel annnes Hl || H H H
9 PaBHOMEpHOE IBH>KEHHE IO OKPYKHOCTH. [lepnon u 1 bubmuorexa [JOK
yacToTa oOpamienus. JInneliHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael176
‘10 HHGHTpOCTpCMI/ITCJ‘IBHOC YCKOpEHHUE “1 || “ H H
11 |[ITepBblii 3akoH HeroToHa. BekTop cuiibl 1 Etl/tlggl;l/(r)rTleeIzlasg)OrIlf/fane 612
12 || Bropoii 3akon HeroToHa. PaBHOACHCTBYIOIIAs cra 1 Etl/tISJsI'I;I/(r)rTleeIzli(I)loorIlf/fane72a
13 ||Tperuii 3akon Herorona. Cynepno3uius cui 1 E;IS:'I;I/(;rTleeIzlz(I)_})OrIlf/fane982
bu6mmoreka [JOK
14 ||Pemenue 3a1a4 Ha mMpuMeHeHne 3aKkOHOB HproTOHA 1 https://m.edsoo.ru/ff0aeb6e
bubnunoreka [JOK
15 ||Cuna ynpyrocru. 3akow I'yxa I https://m.edscl)_f).ru/fanecaZ
‘16 HPCLHCHI/IC 3aj1a4 1o teMe «Cuia yrnpyroctm» Hl || H H H




KoauvecTBo yacoB
Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Kontpoaknpie | Tpaktuyeckue H3yYeHHUSs o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
17 Jlaboparopuas pabota «OnpenereHne KecTKOCTH | 1 bubnmoreka [JOK
MIPYXUHBDY https://m.edsoo.ru/ff0aee28
bubmmoreka [{OK
18 | Cuna Tpemns ! https://m.edsoo.ru/ff0af738
bubmmoreka [{OK
19 ||Pemenue 3amau o teme «Cuiia TpEHUSD) 1 htts-//m.edsoo.ru/f0afa26
20 JlabopaTtopHas pabota "Onpenenenue kodpduimenta | 1 bubnuoreka [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemenne 3agau o teme "3akonsl Herorona. Cuna 1 bu6moreka [IOK
yrnpyroct. Cuna TpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuna TsKeCTH U 3aKOH BCEMHPHOTO TSATOTEHUS. 1 bubmuorexa [JOK
Yckopenre cBOOOTHOTO TaeHUS https://m.edsoo.ru/ff0af044
Ypoxk-koupepenius "JIBuKeHUE TET BOKPYT
23 |rpaBuTanmoHHOro 1eHTpa (CoaHeYHAas CUCTEMA). 1 1
lNamakTukn"
o4 Pemrenne 3agau o reme "Cuita TSKECTH U 3aKOH 1 bubnuoreka [IOK
BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
75 [TepBas kocmMuueckasi ckopoctb. HeBecomocTh 1 1 bubmuoreka [JOK
MepPETrPy3KH https://m.edsoo.ru/ff0af33c
26 |rono, Pasosecne Toéporo Ten ¢ saxpensEmoitocsso. |1 ufimiorera LIOK
' P p https://m.edsoo.ru/ff0afe36
BpallleHUS
‘27 ‘MOMGHT cuibl. LlenTp TsxecTu “1 “ H
73 Pemenue 3agau no reme "MomeHT cuibl. LleHTp 1 bubnunoreka [JOK
TsoKEeCTH" https://m.edsoo.ru/ff0b02b4
29 ITonroToBka K KOHTPOJBLHON paboOTe MO TeMe 1 bubnuoreka [IOK
"MexaHn4deckoe aBrkeHue. B3aumonelictsue ten"” https://m.edsoo.ru/ff0b0408
30 KonTtponrHas pabota o Teme "MexaHHueckoe 1 bubnuoreka [IOK
nBrokenue. B3aumonetictsue ten"” https://m.edsoo.ru/ff0b06ec




KoandecTBO 9acoB

Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarueie || Hpakrueckue H3yYeHHUSs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
31 Nmnynsc Tena. UMnysabe cuiibl. 3aKOH COXpaHEHUS 1 bubnuorexa [JOK
UMITyJIbCa. YIIPYroe U HEeyIpyroe B3auMoIeHCTBUE https://m.edsoo.ru/ffOb07fa
32 |[Pemenue 3a1au 1o teMe "3akoH coxpaHeHus ummynbca' |1 bubmmorexa LHOK
8 P Y https:/m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenius "PeakTuBHOE IBIKEHHUE B IPUPOJIE U 1 1
TexXHUKe"
bubmmoreka [{OK
34 | Mexanuveckasi paboTa U MOIIHOCTD 1 https://m.edsoo.ru/f0b0ag4
35 ||PaGoTa CuIBI TSKECTH, CHITBI OCTH ¥ CHIIBI TpeHus  ||1 bubmorexa [IOK
. » CHIIBL YTIPYT AIBLTP https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «Omnpenenenrue padoThl CHUIIBI
36 |[TpeHust mpu paBHOMEPHOM JBUKEHHUHU TeJa IO 1 1
TOPU30HTAILHOM MOBEPXHOCTH»
‘37 ‘CBS[SL sHepruu u paboTsl. [loTeHIIMaTbHAS SHEPTHS ‘1 H ‘
38 Kunernueckas sueprus. Teopema 0 KHHETUUECKON 1 bubmuorexa [JOK
SHEPTHH https://m.edsoo.ru/ff0b0c32
‘39 ‘3aKOH COXPAHEHUS DHEPIUU B MEXAHUKE |1 “ ‘
40 JlaGopaTtopHas pabota «/3ydeHue 3aKoHa COXpaHCHHS 1 1 bubmuoreka [JOK
SHEPTUH https://m.edsoo.ru/ffObl2fe
41 |[KonebaTenbHOE NBUKEHUE U €T0 XapaKTEPUCTUKH 1 bubmorexa LHOK
A Parcep https://m.edso0.ru/ff0b1858
49 3aryxatoiue Konedanus. BeiHyKIeHHbIE KOTeOaHusl. 1 bubnunoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b2010
‘43 ‘MaTeMaTI/IIIeCKI/Iﬁ U NPYXUHHBIA MasgTHUKU |1 “ ‘
Ypok-uccienoBanue «3aBUCHMOCTh TIEpr01a KojeOaHui bubnunoreka [JOK
44 1 1
OT JKECTKOCTH IIPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
‘45 ‘HpeBpameHHe SHEPTrUM MPU MEXaHMYECKUX KOJIeOaHUSIX |1 “ ‘
JIaGopatopHas pabota «Onpesenenue 4acToThl U bubnuoreka [IOK
46 . 1 1
nepro/ia KojuebaHuil Mpy>KMHHOTO MasiTHUKa» https://m.edsoo.ru/ffOblaec




KoauvecTBo yacoB
Ne Tema vooka K = Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Beero| O TPOTBHBIC PAKTHYUECKUC || 4i3yvyenusn o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTH
47 |mepuona KoyieOaHUM rpysa, MOABEIIEHHOTO K HUTH, OT 1 1 Bubnuorexa HOK
P py3a, ’ https://m.edsoo.ru/ff0b197a
MAacChl Tpy3a»
48 Mexanndeckre BoTHbI. CBOWCTBA MEXaHUUECKUX BOJIH. 1 bubmmoreka [{OK
[IpotonbHBIE ¥ IOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb2 1fe
49 VYpok-koHpepeHnus "MexaHndeckre BOJHbI B TBEPIOM 1 1
tene. CelicMruecKre BOJIHbI"
‘50 ‘3By1<. PacnipocTpanenue u oTpakeHHe 3ByKa ’1 H ‘
51 VYpoxk-uccnenosanue "HabmrogeHre 3aBHCIMOCTH BBICOTHI 1 1
3ByKa OT 4acTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKUI 1
pPE30HAHC
53 VYpok-koHpepenius "YnpTpa3ByK U HHOPa3BYK B 1 1 bubmuorexa [JOK
MPUPO/JIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKOHBI 1 bubmuorexa [JOK
coxpaHeHHUs. MexaHn4ecKue KojaeOanus 1 BOJHbI" https://m.edsoo.ru/ff0b2510
55 KonTtposnbHas padoTa nmo Teme "3aKoHBI COXpaHEHUS. 1
MexaHnuveckue KojaeOaHusl 1 BOJTHBI"
56 || DyeKTpOMarHuTHOE MoJie. IJICKTPOMArHUTHBIC BOJIHBI 1 bubmorexa [IOK
P ’ p https://m.edsoo.ru/ff0b2abe
‘57 ‘CBOﬁCTBa 3JIEKTPOMArHUTHBIX BOJIH |1 “ ‘
Ypok-konpepennus "Llkana >n1eKTpOMarHUTHBIX BOJIH.
58 |[Ucooyip30BaHuE DIEKTPOMATHUTHBIX BOJH IS COTOBOM 1 1 Brbmiorexa OK
! p https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpok-uccnenosanue "M3yueHue CBONCTB
59 3J'IpeKT OMaFII{[I/ITHHX BOHHy: [IOMOIIBI0 MOOUIBLHOTO 1 1 Eubmiorexa OK
P " https://m.edsoo.ru/ff0b2c6¢
TenedoHa
60 Pemrenue 3agau Ha onpeieIeHUE YaCTOThI U ITTUHBI 1
ANEKTPOMAarHMTHON BOJIHBI




KoandecTBO 9acoB

Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarueie || Hpakrueckue U3y4YeHHs o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI

61 DnekTpoMarHuTHas npupojaa cBera. CKopocTh CBETa. 1 bubnuoreka [JOK
BonHoBble cBolicTBa cBeTa https://m.edsoo.ru/ff0b31d0

62 Wcrtounuku cBera. [IpsMonnHeliHoe pacipocTpaHEHHE 1 bubnuorexa [JOK
ceta. 3atmenust ConHua u JIyHsl https://m.edsoo.ru/ff0b3658

63 3aKoH OTpaKeHUS cBeTa. 3epkaia. Pemenue 3aqa4u Ha 1 bubnuoreka [JOK
MIPUMEHEHHE 3aKOHA OTPAKEHUSI CBETA https://m.edsoo.ru/ff0b38c4

bubnuorexa [JOK
64 |[Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA 1 1

https://m.edsoo.ru/ff0b3aea

65

[TonHOe BHyTpeHHEE OTpakeHHe cBeTa. Vcrnons3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAKCHUSA B OIITUICCKUX
CBETOBOJIAX

bu6moreka [IOK
https://m.edsoo.ru/ff0b3c5c

JlabopaTtopHnas pabdota "HccienoBaHue 3aBUCUMOCTH yriia

66 |mpenoMIIeHHs CBETOBOTO JIy4ya OT YIJia MaJeHus Ha 1
rpanuie "Bo3ayx-creksio""
VYpoxk-koupepenius "Vcnop3oBaHNE MTOJHOTO
67 |[BHYTPEHHETO OTPaKCHHUsI: CBETOBO/IHI, 1
ONTHUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 ||JIuH3pl. OnTHYECKas CUJIa JIMH3BI 1 https://m.edsoo.ru/fl0b3f2c
. bu6mmoreka [JOK
69 |Iloctpoenue n300pakeHuii B TMH3aX 1 https://m.edsoo.ru/f0bddda
70 JlaboparopHas pabota "Onpenenenue HOKyCHOTO 1 bubnuorexa [JOK
PACCTOSHUS U OIITHYECKOM CHIIBI COOMparomieit JTHH3bI" https://m.edsoo.ru/ff0b4206
" " bubmuorexka [JOK
71 ||[Ypoxk-koHpepenuus "OnTuueckue JUH30BbIe Tpubopsr” |1 https://m.edsoo.ru/f0c0aTe
bu6mmoreka [JOK
72 |['ma3 kak onTuyeckas cucreMa. 3peHue 1 https://m.edsoo.ru/f0b4684
73 VYpoxk-koHpepenuus "Jledexrsl 3penus. Kak coxpanutsb 1

3penue"”




KoandecTBO 9acoB

Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Konrpoarueie || Hpakrueckue H3yYeHHUSs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA. 1 bubnuorexa [JOK
CrnoxeHue CieKTpabHBIX I[BETOB. Jlucmepcus cBeta https://m.edsoo.ru/ff0c0f4c
JIaboparopHas padoTa "ONBITHI 110 Pa3I0KESHUIO OEITIOTO Bubmorexa [IOK
75 |/cBeTa B CHEKTP M BOCIIPUATHUIO I[BETA IPEAMETOB Ipu ux ||1 1 i
HaOJI0/IEHUH Yyepe3 1[BETOBbIE (PUILTPHI" https://m.edso0.ru/filcle
76 VYpok-npaktukym "BoHOBbBIE CBOWCTBA CBETA:! 1 1
nucnepcusi, MHTepdepeHnus u audpaxuus”
77 ||OnbiTel Pezepdopaa u nmiuanerapHas MoJIeIb aToMa 1 Eftlgg?/ﬁzﬁiorﬁ/ffoa 248
‘78 ‘HOCTy.]'IaTI)I Bbopa. Monens aroma bopa Hl H H
79 Hcnyckanve u noryionieHre ceera aromom. KBaHThI. 1 bubnuoreka [IOK
JIunHeiuaThie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 ||Ypok-npaktukym "Habmronenue criektpoB ucnmyckanus” |1 1 ﬁtilgg?/(geelfiiﬁ)orﬁlffocl 550
N bu6mmoreka [IOK
81 ||PammoakTUBHOCTE U €€ BULI 1 https:/m.edsoo.ru/ff0c1672
82 ||Ctpoenue atoMHoro sigpa. Hykinonnas moaenb 1 Etl/tISsJ,I'I;I/(r)rTleeIzlasiOrIlf/ffOCISac
83 ||PagmoakTtuBHBIE NpeBpaiieHus. M3otomnbl 1 Etl/tISsJ,I'I;I/(r)rTleeIzlasg)OrIlf/ffOclal 4
34 Permrenue 3agau mo treMme: "PagnoakTUBHBIE 1 bu6mmoreka [JOK
npesparieHus" https://m.edsoo.ru/ff0c1b4a
‘85 ‘Hepnon noJtypacraja “1 “ H
36 Ypok-koHpepennus "PaguoakTuBHbIC U3TYyYSHUS B 1 1 bubnunoreka [JOK
MpUpoJIe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
]7 AnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsA0BOTO U 1 bubnunoreka [JOK
MAacCOBOT'O YHCEII https://m.edsoo.ru/ff0c1c58
88 ||OHeprus cBsizu aTOMHBIX saep. CBsi3b Maccsl U 3Heprun |1 bubmmorexa [IOK
’ https://m.edsoo.ru/ffOc1d7a




’ KoauvecTBo yacoB
Ne Tema vooka Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n P Bcero Kontpoaknpie | Tpaktuyeckue H3yYeHHUSs o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
‘89 HPGHIGHI/IG 3amay no teme "Snepunie peakiuu' Hl H H
90 Peaknuu cunresa u nenenus saep. Mlcrounuku sHepruu 1 bubnuorexa [JOK
ConHua u 38€31 https://m.edsoo.ru/ffOc1e88
91 Ypok-koupepenmus "Anepuas sHepreTuka. JlericTBus 1 1
pPaIMOaKTUBHBIX U3Ty4YEeHUN Ha KUBBIE OpTraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
92 "3.]')IIGKT OMarHI/ITHoI; oJje SIJ)IeKT OMarHUTHBIE BOJHEI 1 bubmmorexa LOK
P " ) p ' https://m.edsoo.ru/ff0c223e
KBanTOBBIC ABICHUS
93 KonTposnbHas pabota no teme "DaeKTpOMarHUTHOE TMOJIE. 1
DJIEKTpOMarHuTHHIE BOJIHBI. KBaHTOBbBIE SABIEHUS"
[ToBTOpenue, 06061menHue. JlaboparopHsie paboThI 110 bubnuoreka [IOK
94 " - W 1 1
Kypcy "B3aumoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpeHme, 0600IIeHNE. Penenne pacueTHBIX 1 bubmuorexa [JOK
95 n n 1
Ka4eCTBEHHBIX 3a7a4 no Teme "TernaoBbie mpoLecchl https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 06061meHue. Pemienne pacyeTHbIX U
96 KaquTI];eHHI:IX 33,2[':‘11 o teme "KII1J] I;eHHOBHx 1 bubmorexa LOK
o https://m.edsoo.ru/ff0c2a22
JBUTATENe
97 [ToBTOpeHME, 0000IIeHNE. Penenue pacueTHBIX U 1 bubmuoreka [JOK
KauecTBeHHBIX 3aAa4 no teme "KIIJ[ anekrpoycTanoBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6ob6menue. JlabopatopHbie pabOTHI TIO bubnuoreka [JOK
98 n n 1 1 .
Kypcy "CBeTOBBIE SIBICHHUS https://m.edsoo.ru/ff0c2c52
99 [ToBTOpeHme, 0600meHne. PaboTa ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [JOK
"3aKOHbI COXpaHEHUs1 B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpEeHME, 0600mIEeHne. PaboTa ¢ TeKCTaMu 1O TeMe 1 bu6mmoreka [JOK
"Konebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme 1 bubnunoreka [JOK
"CBeToBbI€ sIBIEHUSA" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, oboOmeHue. Pabora ¢ TekcTamMu 1o TeMe 1
"KBanToBas u siaepHas ¢puzuka"




|

KoandecTBO 9acoB

Ne Tema xa Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n eMa ypo Bcero Konrpoarmie || Mpaxruieckue H3y4YeHHs o0pa3oBaTe/IbHbIE PECyPChI
padoThI padoThI
(OBIIIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 102 |3 27 |




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YHEHUKA
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