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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qu3MKe HA YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS COCTABJICHAa HAa OCHOBE
IOJIOKEHUH M TpeOoBaHMI K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON mporpaMmel, npeactaBieHHbIXx B @I'OC OO0, a takxke ¢ yuérom ¢enepaabHOI
paboueii mporpammsl BocrinTanus 1 Konnenmmu npenogaBanus yueOHoro npeamera «Du3nkay.

Copneprxanue mporpammbsl 1o (HU3MKE HANpaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOY4YarOLIMXCA M OpraHM3alui0 U3ydyeHHMs (DU3MKM Ha JeATeIbHOCTHOW ocHoBe. B
porpamMMe 1o (pu3MKe YYUTBHIBAIOTCS BO3MOKHOCTH Y4eOHOro IpeAMeTa B peanu3alnuu TpeOoBaHui
@I'OC OOO Kk mIaHupPyEeMBbIM JTUYHOCTHBIM M METAalpPEAMETHBIM pe3yibTaTaM OOydeHUs, a TaKkxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHHs.

[Iporpamma 1o (¢u3uKe yCTaHABIMBACT paclpejeieHue y4yeOHOro marepuaiga MO ToAaM
o0y4eHus (1o Kiaccam), peiaraeT NPUMEPHYIO MMOCIeA0BATEIbHOCTh U3YYCHHS TEM, OCHOBAaHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroImXcs.

IIporpamma 1o ¢usuke pazpaboTaHa C I€JIbI0 OKa3aHUS METOJANYECKON MOMOIIM YYUTEIIO B
co3JlaHuM paboueil mporpamMmsbl 0 y4eOHOMY IIpeIMETY.

@dusnka SBISETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB W SIBICHHW, W3Yy4aeMbIX XHUMHEH,
Ouosiorueil, actpoHomuel u ¢usnyeckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MMpa, IpeloCcTaBisieT Haubosee ssCHble 00pa3iibl IPUMEHEHNSI HAyYHOT'O METO/A ITO3HAHMS,
TO €CTh CIT0C00a MOJTYYCHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 IaBHBIX 3a1ad (pusmyeckoro oOpa3oBaHUS B CTPYKType oOIero ooOpazoBaHUS
COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aroluxcs.

W3yuenne ¢u3znkn Ha 0a30BOM YpOBHE IMpeaIojaraeT OBJaJE€HUE  CIEAYIOUIMMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOLUIUMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb!

® HAy4YHO OOBSACHSTH SBJICHUS,

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;

® UHTEpNpPETUPOBaTh JAHHbIE M HCIIOJIB30BATh HAy4yHBIE JOKA3aTENbCTBA JUIS
IIOJIy4EHUS BBIBOJIOB.

Ienn wu3ydeHuss (GU3MKM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs ONpEAETCHB B
Konuenmuu mnpenonaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®enepanuu, peanu3ylOIIUX OCHOBHBIE — 001Ie00pa3oBaTelibHbIE  MPOTPaMMBbl,
yTBepxkaAEHHON pemenueM Kosutermm MunucrepcrBa npocsemieHus Poccuiickoin ®enepanuu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean n3ydyenus pu3nku:

e npuoOpeTeHHe MHTEpeca M CTPEMIICHHsS O0YyYalolUXcs K HAyYHOMY M3YYEHHUIO MPHPOJIBL,

pa3BUTHE UX UHTEIUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TIPEACTABIEHUI O HAydyHOM METOJA€ T[O3HaHHA U  (OpMHUPOBaHUE
HCCIIEIOBATENbCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHME HAay4YHOTO MHUPOBO33PEHMSI KaK pe3ysbTaTa HU3Y4YEHHs] OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;

e (opmupoBaHue NpeACTaBICHUN O posiK (PU3UKHU AJIs pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH 1 TEXHOJIOTHII;



® pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX chepax Oyaymeid mnpodeccHoHaTbHON
NS TeIbHOCTH, CBSI3aHHOM C (PM3HMKOH, MOJATOTOBKA K JaJbHEHIIEMY OOYYCHHIO B ITOM
HaIpaBJICHUU.

JIOoCTI)KEHHE 3TUX IIeJIel MporpaMMbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

o0ecreYnBaeTcs pEIICeHUEM CIICYIONUX 3aAay:

e npuoOpeTeHHe 3HAHUI O AMCKPETHOM CTPOCHHMHU BEILIECTBA, O MEXAHWYECKHX, TETIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e pUOOPETCHHUE YMEHUI OMUCHIBATh U OOBACHATh (PU3UUYECKUE SBJICHHS C UCTIOIB30BAHUEM
MOJTyYCHHBIX 3HAHHIA;

® OCBOCHHME METOJOB pEIICHUS NPOCTEHIIMX pacu€THBIX 3a7ady C MCIOJIb30BaHUEM
(bU3NYECKUX MOJIEIICH, TBOPUECKUX U MPAKTHKOOPUECHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOJIIOAATh MPHUPOHBIC SBICHUS W BBINOIHATH OIBITHI, JIAOOPATOPHBIC
paboThl M DKCIEPUMEHTAIBHBIC HCCICOBAHUS C HCIOJIB30BAHUEM H3MEPUTEIILHBIX
puOOopoB;

® OCBOCHHE MPHEMOB paboThl ¢ HHPOpPMAIUEH (QU3MUECKOrO COJNEpKAHUS, BKIIOYAs
MH(OPMAIIHIO O COBPEMEHHBIX JTOCTKEHUSIX (U3UKH, aHAIN3 U KPUTHIECKOE OICHUBAHUE
nH(pOpMAIIHH;

® 3HAKOMCTBO CO chepamu MPOPECCHOHATBHON JCATEIHHOCTH, CBI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3UUYCCKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
otBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejento), B 8 kiacce — 68 dacoB (2 yaca B
Hezento), B 9 knacce — 102 gaca (3 yaca B HeJeIN0).

[Ipennaraemslii B mporpamme mo (u3uKe NepeyeHb J1abopaTOPHBIX PAOOT U OMBITOB HOCUT
PEKOMEH/IaTeIbHBIN XapaKTep, YIUTEhb JIeIaeT BRIOOp MPOBEACHMS Ja00paTOPHBIX pabOT U OMBITOB
C y4€TOM WHJIMBHUIYAJIBLHBIX OCOOCHHOCTEH OOYYarOMIMXCsl, CIIMCKA SKCIICPUMEHTAIBHBIX 33 aHUiH,
MpeagaraéMbix B paMKax OCHOBHOTO TOCYJapCTBEHHOTO IK3aMeHa 1o (pu3HKe.



COJEPXAHUE OBYUYEHUA

7 KJIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka O mnpupoze. SIBinenus npupoxabl. Pu3HUYECKUE SIBICHUSA: MEXaHHYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenWYMHBL. M3Mmepenune (usnyecknx BennuuH. Dusndeckue MpuOOPHI.
[TorpemHocTs u3MepeHnii. MexayHapoHas CHCTEMa €AVHMII.

Kak ¢u3uka u n1pyrue ectecTBeHHbIE HAYKH M3y4aroT npupofy. EcTtecTBeHHOHay4YHbIN MeTO]
MO3HaHUsA: HaOIIO/IeHHe, TIOCTAHOBKAa HAYYHOTO BOIPOCA, BBIIBMIKCHHUE TUIOTE3, SKCIIEPUMEHT IO
MPOBEPKE THUIIOTE3, OOBsACHEHHE HaOmonaemoro spieHus. Onucanue (U3NYECKUX SIBICHHH C
IIOMOUIBIO MOJIEIIEH.

Hemoncmpayuu.

1. Mexanunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®wusuyeckwe NPHOOPHI W MpoIEaypa NPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IU(POBBIM
puOOpPOM.

Jlabopamopuuvie pabomot u onvimel.

OrnpezienieHre EHbI AJICHUS KAl H3MEPUTEIHLHOTO proopa.

N3mepenue paccTossHUN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TE.

arwnE

N3mepenne TemmepaTypbl TpH IOMOINMA JKHUIAKOCTHOTO TEPMOMETpa | JaT4vKa
TEMIIEPATYPHI.
6. IlpoBemeHue wuccieqOBaHHUS 1O TPOBEPKE THUMOTE3bl: JAIbHOCTh IMOJNETA IapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIlIe, YeM OOJBIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaabHbIE CBEEHHS 0 CTPOEHHH BeleCTBA.

CrpoeHure BeIlecTBa: aTOMbI U MOJICKYJIbI, UX pa3Mepbl. OIBITH, JOKA3bIBAIOIINE JUCKPETHOS
CTpOEHHE BEIECTBA.

JIBmkenne dactuil BemecTBa. CBs3b CKOPOCTH JIBIDKEHHS YACTHI[ C TeMIepaTypou.
BbpoynoBckoe nBuxenwe, auddys3us. BzaumonelcTBHE YacTHI BeEIIECTBA: MNPUTSHKEHUE U
OTTaJIKUBaHUE.

ArperatHple  COCTOSHUS ~ BEIIECTBA: CTPOCHHE  Ta30B, IKHJAKOCTEH ©  TBEPIBIX
(KpHCTaUIMYECKUX) Tell. B3auMOCBs3b MEXAYy CBOMCTBAMHM BEHIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mrogenue nuddysuu.

3. Habmrogenue siBneHUi, OOBSCHSAIOMIMXCS MPUTSDKEHUEM WM OTTAIKUBAHUEM YaCTHIL

BElIEeCTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHka quameTpa aToMa METOJIOM PSAOB (C UCTIONB30BaHUEM (poTorpaduii).

2. OmbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBHS CHIT MOJICKYJIIPHOTO MTPUTSKCHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.



Mexanundeckoe ABHKeHUE. PaBHOMEpHOE M HepaBHOMepHOE ABMKeHHEe. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBI)KEHHUH. Pacuér myTu U BpeMeHH JABUKECHUSI.

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoaeiicTBie Tell Kak NpUYMHA U3MEHEHUSI CKOPOCTU
JNBUKEHUs Tell. Macca kak Mepa uHepTHocTH Tena. IlnotHocTe BemectBa. CBA3b IJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BeIleCTBa.

Cuna kak xapakTepucTruka B3aumojeiicTeus ten. Cuna ynpyrocta u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILbIO TMHAMOMETpa. fIBJIeHHE TATOTEHHS U cuiia TshKecTH. Cuila TSDKECTH Ha JIPYTUX
mnaHerax. Bec Tena. HeeecomocTh. CliokeHUE CHJI, HAIPaBICHHBIX [0 OJHOM NPSIMOM.
PaBHopelicTBytomas cui. Cuina tpeHus. TpeHue CKobXeHUs U TpeHue nokosi. Tpenue B npupoie u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBHKEHUS Tefa.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habnronenue siBiieHUs] HHEPLIWH.
HaGroieHne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJJHOM MPSIMOU.
Jlabopamopuvie pabomsl u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKCHHS (IIapuKa B JKUIKOCTH, MOJCIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpegneneHue cpeAHEe CKOPOCTH CKONbXEHUS Opycka WM I[IapuKa [0 HaKJIOHHOM
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OmnbIThl, JEMOHCTPHUPYIOUINE 3aBUCUMOCTh pACTsDKeHUS (IedopMaluu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBI.
5. OMmbITB, NTEMOHCTPHUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUSI CKOJIbKEHHS OT Beca Tela M
XapakTepa COIPHUKACarOIINXCsl TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS W YBEIMUYEHUS NaBieHus. J[aBrneHue rasza. 3aBUCHMOCTH
JaBJIEHUs Ta3a OoT o0bEMa, Temmeparypsl. llepenaua napieHust TBEPABIMHU TEJAMU, KUJIKOCTSIMHU U
razamu. 3akoH Ilackams. I[lneBmMaTuueckue MamMHBL. 3aBUCUMOCTH JIaBJICHUS JKUJIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOiaromuecs cocyabl. [ uapaBmudeckie MeXaHU3MBbI.

Atmocdepa 3emnum u arMmocdepHoe naBieHHe. [IpHYMHBI CyIIeCTBOBAaHUS BO3AYIIHON
obonoukn 3emnu. Omnbit Toppuuemmu. W3mepenue atmochepHOro [naBiieHHsS. 3aBUCUMOCTH
aTMOC(EpHOTO aBJICHHs OT BBICOTHI HAJ ypoBHEM Mops. [Ipubopsl mist n3mepenus atMochepHOTo

ok ownE

JaBJICHMUSL.
JleficTBHE XKUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BelTankuparomas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.
[lepenaya naBneHus KUIKOCTHIO U Ta30M.
Coobmarommecst CoCybl.
I'mppaBnnueckwmii npecc.
[IposiBnenue nericTBUs aTMoc(hepHOTO aBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Tela M TIOTHOCTU
JKHIKOCTH.

ok owdPE



7. PaBEHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM KHIKOCTH.

8. VYcioBue muiaBaHus TeN: IUIABaHHE WM MOTPYKEHUE TE B 3aBUCHMOCTH OT COOTHOLICHUS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOZIE OT 00bEMA MOTPY>KEHHOM B KUIAKOCTh YaCTH
Tena.

2. OmpepeneHue BBITATKUBAIOIIEH CHIIBI, IEHCTBYIONIEH Ha TEJIO, TOTPYKEHHOE B )KUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBHITAIKUBAIOLICH CHIIbI, IEHCTBYIONIEH Ha TEJIO B KUIAKOCTH, OT
Macchl Tea.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIbI, EHCTBYIOIIEH Ha TEJIO
B )KHJIKOCTHU, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT TUNIOTHOCTH JKUKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKHM U OMNpeleleHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanudeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecusl phlyara.
[Ipumenenue npaBuia paBHOBECHs pblyara K 0oky. «3osoToe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckass sHeprus. KuHernueckas M nmoTeHUManbHasg sHeprus. lIpeBpamienune ogHOro
BHJIa MEXAHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue pabOTBl CWJIBI TPEHUS TPU PABHOMEPHOM JBMKEHUH Tela IO

TOPU30HTAILHON MOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS phlyara.
3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Paznen 6. TenioBble IBJIEHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYIIPHO-KUHETUYECKON TEOpHHM CTPOEHHUs BemiecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyld.  OnbITbl, MNOJATBEPAKAAIOUIME  OCHOBHBIE  IOJOKEHUSA
MOJIEKYJIIPHOKUHETHYECKON TEOPUHU.

Mopenu TBEPAOTO, KHAKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObSICHEHHE CBOMCTB ra3oB, KUIKOCTEH M TBEPIBIX TNl HA OCHOBE IMOJOXKEHHMA
MOJIEKYJIIPHO-KUHETUUECKOW Teopur. (CmauyMBaHUME U KalWUISIpHbIE siBIeHUsA. TemoBoe
pacIIMpeHne U C)KaTHe.

Temneparypa. CBsi3b TeMIlepaTyphbl CO CKOPOCTBIO TETUIOBOTO JIBM)KCHUS YacTUIl. BHyTpeHHs s
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEPruu: Terionepenada u copepiieHne padoTel. Busr
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUECHHUE.

KomuyecTBOo TeIUIOTEL. YHenbHas TEINIOEMKOCTh BeIIECTBA. TeIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oamanca. I[lmaBieHne W OTBEp/IEBaHHE KPHUCTAJUTMUYECKUX
BeleCcTB. Y AenbHas Teriora iaBneHus. [lapoobpazoBanue u konaeHcamus. Mcnapenue. Kumnenue.
VYaenbHas TerioTa mapooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATYpbl KHIIEHHS OT aTMoc(epHOro
JIaBJICHHSL.



BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y iejbHasl TEMJI0Ta CTOPAHMUSL.

[Tpuntunst pabots! TeroBbix asuratencii KI1/1 temmoBoro neurarens. TeruioBsie nBurarenu
U 3aIlIATA OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6mronenue quddysun.
Habmoienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIM.
Habnronenue TerioBoro pacumpeHust Tel.
V3meHeHne naBneHus ra3a npu M3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxJaxieHre Ipy COBEPUIEHUH PabOThI.
Harpeanue npu coBepiieHHH padOThl BHEHTHUMH CHUJIAMH.
. CpaBHEeHUE TEINIOEMKOCTEH pa3InYHbIX BEILIECTB.
. Habmoienue xuneHus.
. HabGnromenue mocTosiHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Mojienu TEIIOBBIX JIBUTATEIICH.
Jlabopamopuuvie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Onpenenenue 1aBiaeHNs BO3AyXa B OaJUIOHE MINPHIIA.
OnbITH, 1EMOHCTPUPYIOIINE 3aBUCMOCTb JAaBJICHUS BO3/lyXa OT €ro 00bEMa 1 HarpeBaHUs
WM OXJIQXKIEHUS.
6. ITlpoBepka rHUNOTE3Bl JIMHCWHOW 3aBUCUMOCTH JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKON TpyOKe OT TeMIIepaTyphl.

7. HabmioneHue HM3MeHEHUs BHYTPEHHEW SHEpPruu Teia B pe3ylbTaTe Telsionepesauud U

paboThI BHEITHUX CHIL.

8. MHccrenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOPSTUEH BOIBI.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, NOIYYEHHOTO BOJOW MPH TEIIOOOMEHE ¢ HarpeThiM

METAININYECKUM LIUJIUHAPOM.

10. Onpenenenne yaenbHON TETNTIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca HCTIapeHHsL.

12. OnpezneneHre OTHOCUTENBHOM BIaXKHOCTH BO3/TyXa.

13. Onpeznenenue yaenbHONM TEMIOTHI IJIaBICHUS JIbJA.

Paznen 7. diiekTpuyeckne ¥ MarHuTHbIE SIBJICHUS.

OnexTpuzanus Tena. J[Ba pona aneKTpUYeCKUX 3apsaaoB. BizanMopelicTBue 3apsKEHHBIX Tell.
3akoH Kyrnona (3aBUCHMMOCTBH CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYHUHBI 3apsioB U
paccTOsSHUS MEXY TEJIaMH).

Onektpuueckoe mnozie. Hampspk€HHOCTH aiexTpuyeckoro mois. [lpuHnun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTApHBIN AeKTpudeckuil 3apsia. CTpoeHne aToMma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

CoNoORrWdE
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DJIEKTPUYECKUH TOK. YCJOBHUSI CYIIECTBOBAaHUSA AJIEKTPUYECKOro ToKa. M cCTouHHMKH
IIOCTOSIHHOTO TOKa. JIEHCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XWUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

DOnexTpuueckas uenb. Cuia Toka. JiexTpuyeckoe HarpsikeHnne. ConpoTUBICHHUE TPOBOIHHKA.
VYaenbHoe compoTuBieHHE BemlecTBa. 3akoH Oma nans yuyactka uenu. [locienoBaTenbHoe |
IapajuIeJIbHOE COEIMHEHNE IPOBOIHUKOB.

PaboTta u MOIIHOCTH AneKTprueckoro Toka. 3akoH J[xoyns—Jlenna. DnexTpudyeckue menu u
MOTPeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locrosinubie MarHuThl. B3anMopelicTBUEe TOCTOSHHBIX MAarHUTOB. MarHutHoe Ioe.
MarnuTtHoe 1mosie 3emMJId ¥ €ro 3HaueHue i ku3Hu Ha 3emuie. OnbiT Dpcreaa. MaruutHoe mosie
3JIEKTPUYECKOTr0 TOKA. IIpuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. J[€MCTBHE MArHUTHOTO MOJIA Ha
MIPOBOJHUK C TOKOM. DIJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa. VMcnonab30BaHUE 3JEKTpOABUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel  @apages.  SBnenue  anekrpomarHuTHoW — uHaykuuu.  [IpaBuno  Jlenna.
Onektporereparop. CrnocoObl MOTYyYEHUS JJIEKTPUUECKOM HSHEPruv. JICKTPOCTAHIIMHM  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEJl.
YCTpONCTBO U ACMCTBHE AIEKTPOCKOTIA.
DneKTpocTaTHuecKas WHAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.
[IpoBOAHMKY U AUAIICKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.
HcTouHnKy MOCTOSITHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KHUIKOCTH.
. 'a30BBI#1 pa3psn.
. U3mepenue cuiibl Toka aMIepMETPOM.
. I3MepeHue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. PeoctaT n Mara3uH cOnpoTHBIICHUN.
. B3auMopeiicTBre mOCTOSIHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3EICHHS MOJIOCOB MarHUTA.
. MozaenupoBaHrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnsIT OpcTena.
. MarauTHoO€ noje Toka. DIeKTPOMAarHur.
. JleficTB€ MarHUTHOTO TOJIL HAa TPOBOJIHUK C TOKOM.
. DNEeKTpOoABUTaTENb TOCTOSIHHOTO TOKA.
. UccnenoBanue sBJI€HUS DJIEKTPOMArHUTHOM WHIYKIIUH.
. Onpiter dapanes.
. 3aBUCHMOCTD HaIlpaBJIEHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUW €r0 BO3SHUKHOBEHHS.
25. DIEKTpOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimol.
1. OmnbIThl IO HAOJIIOICHUIO AIEKTPU3ALINUN TNl MHAYKIIMEH U TIPU COIPUKOCHOBEHUHU.
2. WccnemoBaHue ACMCTBUS IEKTPUUECKOTO MO HA TPOBOAHUKHU M TUAJICKTPUKH.
3. COopka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

CoNoOR~wdE
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4. UV3mepeHue u peryaupoBaHue CHIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUSI.

6. HccrnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIIYLIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa 1 HalpsHKEHUs Ha pe3UCTOpeE.

7. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTHUBIICHUS IPOBOJHUKA
OT €ro JJIMHBI, IUIOLIa/IU IONIEPEYHOT0 CEUEHUS U MaTepHraa.

8. IIpoBepka mpaBuiIa CIIOKEHHUS HANPSHKCHUH MPH MOCIEIOBATEIHHOM COCIMHEHUH IBYX
PE3UCTOPOB.

9. TIlpomepka npaBuia JUisi CUJIBI TOKA MPU NapauieIbHOM COSTUHEHUHN PEe3UCTOPOB.

o

10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenre MOIIHOCTH 3IEKTPUUECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4Yepe3 JIaMIOYKy, OT HaIpsKeHWUs Ha
HEH.

13. Onpenenenne KIIJl narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO HOJIsI TIOCTOSTHHBIX MarHUTOB IPU UX OObEJMHEHUH U Pa3/IeICHUN.

16. UccnenoBanue AeHCTBUS SJIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI B3aMMOJCHCTBHS KAaTyIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

18. N3yueHnue neiicTBUS MarHUTHOTO 10JIs Ha TPOBO/IHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEIsl.

20. Usmepenne K1/ anexTpoaBuraTrenbHON YCTAHOBKH.

21. OnBITBI 1O WCCIEIOBAHHUIO SIBICHUS JJIEKTPOMArHUTHOM WHAYKIMH: HCCIEOBaHUE
M3MEHEHHMH 3HAYeHUS U HaIpaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe naBwkeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOro  JBWKEHHs. PaBHOMepHOe IpsMOnuHENHOEe  ABMXKeHHE. HepaBHOoMepHOe
npsiMoJIuHeHOe ABMkeHne. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsiMONMHEHOe nBrkeHue. CBoOoaHoe maneHue. OTMbITHI
lanunes.

PaBHOMepHOE IBMXKEHUE 1O OKpYXHOCTH. Ilepmon um wacrora obOpamenus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[IepBoeiit 3axkoH Hprorona. Bropoit 3akon Hsertorona. Tpermii 3axkoH Herorona. Ilpunimn
CYIIEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHMsI CKOJIBbXEHUs, CHIa TPEHUS MOKOS,
JIPYTH€ BUIbI TPCHHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOT'O TSATOTEHUsI. Y CKOpEHUE CBOOOIHOTO najeHus. J(BrkeHue
ma”eT Bokpyr Connua. [lepBas kocmudeckast ckopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecue MaTepuanbHOU TOYKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tema. M3menenne wummynbca. Mmnynbe cuiabl. 3aKOH COXpaHEHUs HMITYJbCA.
PeakTuBHOE ABUXKEHUE.

Mexanunueckasi pabota 1 MOITHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBs3b SHEpruu
u pabotel. [loTeHuunanbHast sHEprUsl Tena, MOJHATOTO HAJl MOBEPXHOCTHIO 3eMiH. [loTeHunanbHas



SHEprus Cxkarol npyxuHbl. KuHeTnueckas sHeprus. TeopemMa 0 KMHETHYECKOW 3HEPruM. 3aKOH
COXPAaHEHUS MEXaHUUECKON SHEPTUH.
Jemoncmpayuu.
1. HaOnropeHue MEXaHMYECKOIO ABMKEHMSI TeJIa OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.
2. CpaBHeHHE ITyTell ¥ TPAeKTOPUN JBMXKEHUS OJJHOTO U TOT'O )K€ TeJla OTHOCUTEIbHO PAa3HbIX
TEeJ OTCYETA.
3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUSL.
4. W ccnenoBaHnue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.
5. HabmoneHue nBuxkeHUs Tella 110 OKPYKHOCTH.
6. Habmionenune MexaHHMYECKUX SBJICHUN, MPOUCXOSIINX B cucTeMe orcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.
7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.
8. HaOmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUY TEJ.
9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.
10. [lepenaya uMITyIbCca MPH B3aMMOACHCTBUH TEJL.
11. IIpeoOpa3oBaHus 3HEPTUM NIPH B3aUMOAECHCTBUH Tell.
12. CoxpaHeHue UMITyIbCa IPU HEYIPYTOM B3aUMOAECHCTBUM.
13. Coxpanenue UMITyIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBHU.
14. HaGnroenne peakTHBHOTO JIBUKCHUSI.
15. CoxpaHeHue MeXaHUYECKOM 3HEPrUH IIPU CBOOOIHOM Ha/ICHUH.
16. CoxpaHeHue MeXaHUYECKOM HEPTUH MIPU JBMXKEHUH TeJla MO JeHCTBUEM NPYKUHBI.
Jlabopamopuvie pabomul u onvimol.
1. KoncrpyupoBaHue TpakTa /Ui pa3roHa M JajbHEHIIEro paBHOMEPHOIO JBUYKEHUS LIapuKa
WM TEJIEKKH.
2. OmpeneneHue cpenHell CKOPOCTH CKOJIbXKEHUS Opycka WM JBMJKEHHS Iapuka I10
HAaKJIOHHOM TIOCKOCTH.
3. OmpeneneHne YCKOpEHHsS Tella MpPH PAaBHOYCKOPEHHOM JIBIDKEHHH 110 HAKJIOHHON
IIJIOCKOCTH.
4. WccnenoBaHue 3aBUCHUMOCTU MYTH OT BPEMEHU IpU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.
5. IlpoBepka rumotessl: €Ciau MPU PABHOYCKOPEHHOM IBMKEHHHM 0€3 HayalbHOM CKOPOCTH
IIyTA OTHOCSTCS KaK Psii HEUYETHBIX YUCEI, TO COOTBETCTBYIOIIHE NMPOMEKYTKHA BPEMEHU
OJINHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTaBJICHMUSL.
Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHSI.
Omnpenenenne KECTKOCTU IPYKUHBI.
Omnpenenenue pabOThl CHJIBI TPEHUS TIPU PABHOMEPHOM JBM)KEHUH Tela 110
TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenenenne pabOTHl CWIBI YOPYTOCTH TPH TOABEME Tpy3a C HCIHOIH30BAHHUEM
HETOJBM)KHOTO U TIOABHKHOT'O OJIOKOB.
11. N3yueHue 3akOHa COXPAHEHUS SHEPTHH.
Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.
Konebarenbnoe naBuxenne. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: MEepHoi, YacToTa,
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aMIUTUTy/a. MaremMaTudeckuii W TNPYXKHUHHBIM ~ MasTHUKM. llpeBpaiieHue SHEpruv mnpu
Kos1e0aTenbHOM JIBUKECHUH.



3aryxatomue KojieOaHus. BbeiHykIeHHble KoneOanus. Pezonanc. MexaHWYecKue BOJIHBI.
CpoiicTBa MexaHHuecKux BoJIH. IIpofonpHble M nonepeyHsle BOMHBIL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xoneGaHuii TeJ MO/ 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Habmtoienue BeIHYX/IEHHBIX KOJIeOaHUIl 1 pe30HaHca.
PacrnipocTpanenue npoJoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habnronenne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUI pE30HAHC.
Jlabopamopnusie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEpHOa KOJIeOAHUNH MAaTEMAaTUUECKOTO MasiTHUKA.
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2. OmpeneneHne 4acTOThHI U Iepruo/a KojaeOaHid MPY>KWHHOTO MasiTHUKA.
3. MHccrnenoBanue 3aBUCUMOCTH Tepro/ia KOJIEOaHUH MMOABEIICHHOTO K HUTHU Ipy3a OT JJIHMHBI
HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MepHo/ia KoeOaHUI MPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a.
5. IlpoBepka HE3aBUCUMOCTH Mepuo/ia KojJeOaHUl rpys3a, MOJBEIIEHHOTO K HUTH, OT MAacChl
rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepro/ia KOJIeOaHU MPY>KUHHOTO MasiTHUKA OT
MAacChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. V3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ieHuUs.
Pa3nea 10. Di1eKTpOMarHuTHoOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJNEeKTPOMarHuTHOE MoJjie. DJIEKTPOMArHUTHbIE BOJIHBL. CBONCTBA 3J€KTPOMArHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. MIcIonb30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. M3yueHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO TeIe(oHa.
Pa3zpnen 11. CBeroBbIe ABJICHUS.
JIyueBass mopenb cBera. Mcrounumku cBera. lIpsMonnHENHHOE pacnpOCTpaHEHUE CBETa.
3armenus Comnnua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa.
[Ipenomnenue cBera. 3akoH mpesnomiieHUs cBera. [lolHOE BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xox nyyeit B nun3ze. OnTuyeckas cucteMa ¢oroarnmnapara, MUKpOCKONa U TEJIECKOTA.
I'na3 kak ontuyeckas cucreMa. biM30pykocTh U AabHO30PKOCTb.
Pasznoxxenue Genoro ceera B crekTp. OmnbiTel HpioToHa. CliokeHHE CNEKTpPalbHBIX I1IBETOB.
Hucnepcus csera.
Jemoncmpayuu.
[IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.
OtpaxeHue cBeTa.
[Tony4yenue n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.
OnTHYeCKU CBETOBO/I.
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Xom mydeit B coOuparomieit JInH3e.

XoJ J1y4eil B pacCeUBarOLLEH JTUH3E.

[Tonmy4yenue n300paXKeHUI C ITOMOIIBIO JIMH3.

[TpuHuumn neiictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOIIA.
10 Mogens rinasa.

11. Pa3noxenne OEIOro CBETa B CIIEKTP.

12. TTony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX [[BETOB.
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Jlabopamopnusie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIyda OT YIJla MaJCHHsL.

2. N3ydenue xapaKkTEepUCTHK H300paXKeHHUs IPEAMETA B IJIOCKOM 3epKaJe.

3. HccrnenoBanue 3aBUCMMOCTH yria HpPEJIOMIJICEHHS CBETOBOTO Jiyda OT yIjla IajJeHUs Ha

I'PaHULE «BO3yX—CTEKIIO».

4. TlonyyeHue n300paKEHHUI C ITOMOIIBIO COOMPAOIICH JTNH3HI.

5. Omnpenenenne (HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3BI.

6. OMNBITHI IO Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbIThl IO BOCIIPUATHIO LIBETA IIPEIMETOB MPU UX HAOIIOICHUH Yepe3 LIBETOBbIC (PHIIBTPHI.

Pa3znen 12. KpantoBlIe siBJeHUS.

OmnbiTel Pesepdopna m mnanerapnas moxens atoma. Mogens aroma bopa. Hcnyckanue u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHeHyaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Asb(a, 6eta- u ramma-usznydeHus. CtpoeHue atoMHoro siapa. Hykionnas
MOJIeNb aTOMHOTO siapa. M3otonsl. PagnoakTuBHble npeBpaienus. [lepuon nosypacnaga aToOMHBIX
azep.

SnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apsiIOBOIO U MAacCOBOIO 4YHCEN. DHEpPrusi CBs3U
aTOMHBIX szaep. CBsi3b Maccel M dHEpruu. Peakuuu cuHTe3a U aeneHus saep. VICTOUHHMKM SHEpruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3Iy4YEHUIN Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonienue TpekoB B kamepe Bunbcona.

Pabota cuéTurika HOHU3UPYIOLUUX U3TYYEHUH.

Perucrpanus nznydeHust IpupoaHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuvie pabomsl u onsimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.
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2. UccrnepmoBanue TpeKOB: HM3MEpPEHHE SHEPrMM 4YacTULBI 10 TOPMO3HOMY MYTH (IO

¢dororpadusam).

3. U3mepeHune paaroakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-000011IAK0 M MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONNI MOy b MpeaHA3HAuUeH JUId CHCTeMaTH3alud U 0000IIeHus
MPEIMETHOTO COJIEP’KAHUS M ONbITa JIEATEIbHOCTH, NMPHOOPETEHHOTO NMPH M3YYEHUH BCEro Kypca
¢bu3MKKM, a TakXke IS MOArOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHy IO (HU3UKe Ui
oOyuaromuxcsi, BHIOPaBIUINX ATOT y4€OHBIN IPEIMET.

[Ipu M3ydeHuu JaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JESITEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ECTeYMBAETCs JOCTHKEHHE IMPEIMETHBIX U METaNpPEeIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 00ydeHHs, (OPMHUPYETCS €CTECTBEHHOHAyYHass I'PaMOTHOCTb: OCBOEGHHE Hay4HBIX



METOJIOB HCCJIEOBaHUS SBJICHUM MPUPOABI M TEXHHUKH, OBJAJEHUE YMEHHUSIMU OODBICHSITDH
(I)I/ISI/I‘IGCKI/IG SABJICHUA, TPUMCHS TOJTYUYCHHBIC 3HAHUWA, PCIIATh 3a7a4ud, B TOM YUCJIC KaUCCTBCHHLIC
1 SKCIICPUMCHTAJIBHBIC.
[IpuHIMIHATBEHO AESITETLHOCTHBIN XapakTep JaHHOTO pasjieia peaau3yeTcs 3a C4€T TOro, YyTo
oOyuaroluecs BITOJHSIIOT 33/1aHUs, B KOTOPBIX UM IPEAJIaraercs:
Ha OCHOBC NOJYYCHHBIX 3HAHUH pacio3HaBatb U HAY4YHO O6’b$ICH$ITb (1)I/I3I/I‘I€CKI/IC ABJICHUS B
OKpY>Karolle NpUpOJIe U MOBCEAHEBHON KU3HH;
UCIIOJIb30BaTh HAaYYHbIE METOJbI HCCIEeNOBaHUS (PU3NYECKUX SBICHUI, B TOM 4YHUCIE s
MIPOBEPKHU THIIOTE3 U MOJTYUCHHS TEOPETUUECKUX BBHIBOJIOB;
OGT:SICHSITL HAay4YHBIC OCHOBBI HaH6onee BaXXHbIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/If/’I,
HaIlpuMep, NPAKTUUICCKOTO HCIIOJIb30BaHUA PA3JIMYHBIX HCTOUYHHKOB JHCPIrUHM Ha OCHOBC 3aKOHaA
MIPEBPALICHUS U COXPAHEHHsI BCEX U3BECTHBIX BUIOB SHEPTHUU.



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE

HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

I/I3yquHe (1)I/IBI/IKI/I Ha YpOBHE OCHOBHOI'O 0611[61"0 O6paSOBaHI/I$I HaIrpaBJICHO Ha AJOCTHXKCHUC

JIMYHOCTHBIX, METAIIPCAMCTHLIX U IIPECAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbraTte u3ydeHust GU3NKU Ha ypOBHE OCHOBHOI'O 00ILIET0 0O0pa3oBaHMs Y 00y4aroerocs

OyayT cOpMHUPOBAHKI CIEAYIONIUE TNYHOCTHBIC PE3yIbTAThl B HACTH:

1) naTPUOTUYECKOT0 BOCTIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3NUecKOl HAyKH;
- LIEGHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- 0CO3HAHHE BAXKHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B IEITEIILHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCIpPHATHE 3CTETHYECKHX KauecTB (PU3MUECKON Hayku: €€ TapMOHUYHOI'O IOCTPOEHMS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

- OCO3HAHME LIEHHOCTU (PU3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEHUIIIEH COCTABIISIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TENbHOCTH;

5) dopmupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONIOJIYYMSI:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BaXHOCTU MpaBuUil 0€30IaCHOr0 MOBEJIEHHUs Ha TPAHCIOPTE, HAa JAOpOorax, C AJIEKTPUYECKUM U
TETJIOBBIM 000pYI0BAaHUEM B JOMAIIIHUX YCIIOBUSX;

- chOpMHPOBAHHOCTh HaBBIKA pedIeKCUU, MPU3HAHUE CBOETO MpaBa HA OMIMOKY M TaKOTO K€
IpaBa y Ipyroro 4ejoBeKa;

6) Tpya0BOr0 BOCIMTAHUS:

- aKTHBHOE y4YacTH€ B pEIIEHWU MPAKTHUYECKUX 3aJay (B pamMKax CeMbU, O0pa3oBaTEIbHOM
OpraHM3aly, ropojia, Kpas) TEXHOJIOTMYECKON M COLMAJIbHOW HANpPaBIEHHOCTH, TPEOYIOLIUX B
TOM 4uCle U GU3NYECKUX 3HAHH;

- HHTEPEC K MPAKTHYECKOMY U3YUEHUI0 MPodeCcCuid, CBI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

- OpUEHTAIIMS Ha MPUMEHEeHHe GU3NUYECKUX 3HAHUU JJIs PEIICHHUs 33a]a4 B 00JIACTH OKPYXKaIOIIeH
Cpenpl, TUIAHUPOBAHUS TOCTYNKOB M OIEHKH HMX BO3MOXXHBIX TOCJEICTBUM ISl OKpY>KaroIiei
Cpelibl;

- OCO3HaHME INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelIeHus;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM CPe/bl:

- MOTPEeOHOCTHh BO B3aMMOJICHCTBHM TPH BHIMOJHEHHH HCCIEIOBAHUN U TMPOEKTOB (DU3UUYECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTHX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

- TOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHMIA, B TOM 4YHcle (HOPMYIUPOBATh UACH, MOHSATHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;



® - OCO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEN B 00J1aCTH (DU3UKU;

® - [IJJAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

¢ - CTPCMIICHUC aHAJIM3UPOBATH W BBIABJIATH B3AUMOCBA3U MIPHUPOIHI, 06H_[€CTBa 1 9KOHOMHUKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (1)I/IBI/I‘ICCKI/IX 3HaHHI>i;

® - OIICHKA CBOMX JICHCTBHH ¢ y4ETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEIy, BOSMOXKHBIX TI00AIBHBIX
IOCJICICTBUM.

METANPEJMETHBIE PE3YJIbTATBI

B pe3ynpTaTe ocBOGHUS MPOrpaMMBbI 10 (PU3MKE HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus y
oOyuatomierocsi  OyayT  cQopMUpOBaHb  MeTanpeaMeTHble  Pe3yJabTaThl,  BKIIOYAIOIINE
MO3HABATEIbHbIC YHUBEPCAIbHbIE ydeOHbIE NIEHCTBHS, KOMMYHUKATUBHBIC YHHBEpCAJIbHBIC Y4eOHBIE
NENCTBUS, PETYJIATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne aeMCTBUSA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBaTh CYHIECTBCHHBIH NPHU3HAK KIaCCH(PHUKALUK, OCHOBAHMA Il 000OIIEHHS WU
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B pacCMaTpUBaeMbIX (akKTax, NAHHBIX H
Ha6J'IIO[[€HI/IﬂX, OTHOCAIIUXCA K (bH?:I/I‘-IGCKI/IM SIBJICHUSAM,

BBIABJIATH TMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU HU3YUCHUU (1)I/I3I/I‘~IGCKI/IX SIBICHUN U
nmponeccoB, JAcjgartb BbIBOALBI C HCIOJIB30BAHHUEM  ACAYKTHUBHBIX W  HHAYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITMUUH;
CaMOCTOSITEJIbHO BbIOMpaTh CIOCO0 pelieHuss y4eOHo#l (usnueckol 3anauun (CpaBHEHUE
HECKOJIbKUX BapuHaHTOB  pelIeHus, BbIOOp Hambosiee TMOAXOMAIIET0 C  y4ETOM
CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCII0JIb30BaTh BOIPOCHI KAK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOAUTHh MO CaMOCTOSITENIbHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXXHBIN (PU3NUECKHii
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHMUS;

OLICHWBATh HA MPUMEHHMOCTh M JOCTOBEPHOCTh HH(POpPMAIUIO, MOIYYCHHYIO B XOJe
WCCIIEOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITENNFHO (hOpPMYITHpPOBaTh 000OIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJI0JICHHS, OTIBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PUINYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TIPEATNOJIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Padora ¢ undopmanmeii:

MPUMEHSTh pa3M4YHble METOJbl, HWHCTPYMEHTHl U 3alpochl MpH TOUCKE U OTOOpe
nHGOpMAIIUY WM TaHHBIX C YIETOM MPEIOKeHHON yueOHOM (hru3ndecKoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALUIO PA3TUYHBIX BHUIOB
1 GOpM IMpeCTABICHHUS;



CaMOCTOSITENIbHO ~ BBIOMpPATh ONTHUMAJbHYIO (OpMYy TpeACTaBiICHUs HWHPOPMALUU H
WLTIOCTPUPOBATh PEIIaeMble 3a7a4H HECTIOKHBIMU CXeMaMH, AUarpaMMaMi, HHOU Tpadukoii
Y UX KOMOMHAIIHSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JedCTBHUA:

B X0/i¢ 00CYXJICHHUS Y4eOHOro MaTepHaia, pe3ylbTaToB Ja0OpaTOPHBIX pabOT U IPOEKTOB
3aj1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/IaeMOI TeMbI M BBICKa3bIBaTh MJICH, HAIICJICHHBIC HA
pelIeHHe 3aJa49H ¥ OJJIepKaHue OIIaroKenaTeIbHOCTH OOLICHHS;

COIIOCTABJIATh CBOU CYXJICHHA C CYKACHUAMU APYTUX YHYACTHUKOB AHAJIOra, 06Hap}’)KI/IBaTB
pa3iMYKe U CXOACTBO ITO3HIIHIA;

BBIPpAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

nyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBAHHUS, IPOCKTA);

MIOHMMAaTh W MCHOJb30BaTh MPEUMYLIECTBA KOMaHJHOW W WHJAMBUIYaJbHOM pabOThl Ipu
pEILICHHN KOHKPETHON (hU3UUECKOi IPOOIIEMBI;

IIpUHUMAaTh LCJIU COBMECTHOM ACATCIIbBHOCTH, OpPraHU30BbIBATH HeﬁCTBHH no eé
JOCTIKCHHUIO: PACIPENCIsATh POJH, OOCYKAATh IPOLECCHl U PE3YNbTaThl COBMECTHOI
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBINIOJIHATD CBOK 4YacTh pPabOThI, JOCTHras KAueCTBEHHOrO pe3ylibTaTa IO CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHPYS CBOU I[efICTBHﬂ C ApYIruMHU YICHAMHU KOMAaHAbI;

OLICHUBATh KAYeCTBO CBOETO BKJaga B OOLIMH MPOLYKT IO KPUTEPHUSM, CAMOCTOSTEIBHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

BBISIBJIATE MPOOJIEMBl B KM3HEHHBIX M Y4YEOHBIX CHUTyalUAX, TPEOYIOIUX JUIsl peIIeHUs
(bu3NyYecKUX 3HaAHUI;

OPHEHTUPOBATHCS B PA3IMYHBIX MMOIX0JaX NPUHATHS pellleHUH (MHANBUAYaIbHOE, IPUHATHE
pelleHus B IpyMIe, NPUHITHE PEelIeHUH TpyIIoi);

CaMOCTOSITEJIbHO ~COCTaBIIATh ~QJTOPUTM  pelleHuss (U3NYECKOW 3ajaud WIM IUlaHa
UCCIICIOBAaHMsI € Y4Y4ETOM MMEIOIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEAaraéMble BApUAHTBI PELLICHUN;

JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U TpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSCHATh MPUYUHBI JOCTHKEHUSI (HEAOCTUIKEHMS) Pe3yJbTaTOB NEeATEIbHOCTH, /aBaTh
OLIEHKY MTPHUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTH (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
MCCIIEIOBAaHMSI WJIM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHbCTB, U3MEHUBIINXCS CUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YNbTAaTa LEIH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JIPYroro YeloBeKa B XOJ€ CIIOpa WM JAUCKYCCUU HA HAyYHYIO TEMY,
MOHUMAaTh MOTHUBBI, HAMEPEHHSI U JIOTUKY PYTOro;

MPU3HABATh CBOE MPABO Ha OIMIMOKY MPH PELIeHUH (PU3MUECKUX 3a/1a4 WIN B YTBEPKACHUIX
Ha Hay4YHbIE TEMBI U TAKOE XKE MPABO IPYIroro.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce MpeIMETHbIE pPe3yjibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

UCIIOJIB30BATh MOHATHUS: (DU3MYECKHE M XUMHUYECKUE SIBJICHUS, HAOIIOJACHHUE, SKCIICPUMEHT,
MOJIETIb, TUTIOTE3a, CAUHUIIBI (PU3UYECKUX BEIHYMH, aTOM, MOJIEKYJIA, arperaTHbIC COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHMYECKOe IBMKCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJIMHEHHOE), TPACKTOpHUs, PABHOACHUCTBYIOIIAs Ccuia, aedopmarus
(ympyrasi, miacTu4yeckas), HeBECOMOCTh, COOOIIAIOIIMECS COCY/IBI;

pasnmuyath siBieHus (audQy3us, TEmIoBoe IBUKCHUE YaCTHI[ BEIIECTBAa, PaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JIBIKCHHME, WHEPIUS, B3aWMOJICHCTBHE TeJl, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIUICHHOW OCBhIO BpaIlleHUs, Mepeaada JNaBlIeHUS TBEPABIMU TEllaMH,
KHUJAKOCTAMH H Ta3amu, arMoc(epHOe [aBlCHHWE, IUIABAHWE TEJ, NPEBPAIICHHS
MEXaHUYECKOH PHEPruu) 1O OMHCAHUI0 UX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUC;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBICHHN B OKPYKAIOUIEM MHUpPE, B TOM
yrciae (PU3MYECKHUE SBJICHUS B MPHUPOJIE: PUMEPbI IBUKCHHUS C PA3IMYHBIMH CKOPOCTSMU B
KUBOW M HEXKHBOW MPUPOJC, NCHCTBUE CHJIBI TPEHHUS B MPUPOJC U TEXHHKE, BIIHSHHC
aTMoc(epHOro JaBJICHHS Ha )KUBOUM OpPTraHU3M, IJIABAHKUE PBIO, PhIYark B TEJIC YSIIOBEKA, IPH
3TOM TEPEBOJUTH MPAKTUYECCKYIO 3a7ady B y4eOHYIO, BBIICISTH CYHICCTBEHHBIC CBOWCTBA
(npu3Haku) PU3NYECKUX SBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SIBICHHS, HCIONB3Ys (u3mueckue
BEJIMYUHEI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMS, MTYTh, CKOPOCTb, CPEAHSISI CKOPOCTD,
CHJIa YNPYroCTH, CHJa TSDKECTH, BEC Tella, CHJIa TPEHUs, AaBlieHHe (TBEpIOTO Tena,
KHUJKOCTH, Ta3a), BHITAJIKUBAIONIAS CHJIa, MEXaHWYecKass pa0doTa, MOIIHOCTh, IUICYO CHUIBI,
MOMEHT CHUJIbl, KOA((UIMEHT TOJIE3HOTO JEHCTBUS MEXaHHM3MOB, KHHETHYecKas W
MOTEHIIMAJIbHAs SHEPrusl), MPH OMNHCAHUM TPABUIBHO TPAKTOBAaTh (U3WYECKUN CMBICI
WCIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHUS W CIWHHIBI (PU3NYCCKUX BEITUYHH, HAXOIHUTh
(OpMYIIBI, CBSI3BIBAIONINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C JPYTHMH BEITMIMHAMH, CTPOUTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIIUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUYCCKUE SIBJICHUS W TIPOIECCHI, HCIIOJB3Yys IpaBHIIa
ClOKeHHsI cui (BIOJIb ONHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHS
MEXaHHUYECKON SHEPTHH, ITPH 3TOM JaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA M 3aITUCHIBATH
€ro MaTeMaTU4YECKOE BhIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBICHUS, MPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE
CUTyalluii TMPAKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPHUUWHHO-CIECICTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ omopoil Ha 1-2 W3y4eHHBIX
CBOMCTBA (PU3UYECKUX SABICHUH, (U3NICCKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemars pacy€THbIE 3a1a4l B 1—2 MEHCTBUS, UCIIONB3YS 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIIHE
(u3HUYecKre BEIMYNHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alKMCHIBATh KPATKOE YCIOBHE,
MOJICTABJIATh (PU3UYECKHE BEIMYMHBI B (OPMYJbI W IPOBOJUTH PacCUEThl, HAXOIHUTH
CIpaBOYHbIC JaHHBIE, HEOOXOJMMBIC JUIS peIIeHHs 3a7ad, OICHHUBATh PEATHCTUYHOCTH
MOJIY4eHHOU (PU3UUECKON BEITHMUMHBI;



pacro3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUThH MPH MOMOUIH (PU3UUYECKUX METOJIOB, B
OIHMCAaHUU HUCCIIEIOBAHUS BBIACIATH MPOBEPIEMOE MPEANONIOKEHHE (TUIIOTE3Y), Pa3IuyaTh U
MHTEPIPETHPOBATh TOJIYYEHHBI pe3yNbTaT, HaXOAUTh OIIMOKH B XOJE€ OIBITA, JeNaTh
BBIBOJIBI I10 €r0 pe3yJibTaTaM;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (DPU3NYECKUX SBICHHNA WM (PU3NYECKHX CBOICTB TEN:
(GhOopMyIIMpOBaTh MPOBEPSEMBIC MPEAMOIOKEHHS, COOMPATh YCTAHOBKY M3 TPEIIONKEHHOTO
000pynOBaHUs, 3aIIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATE TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHUJIBI U
TEMIIEpPaTypbl C HCIOJIB30BAHUEM aHAJOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus NpUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEUTHOCTH U3MEPEHHI;
MPOBOAUTh HMCCIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JAPYro ¢
HCIIOJIb30BAHHUEM IIPAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTI/I IIYyTH PAaBHOMCPHO ABHMIKYIICTOCA TCJIa
OT BPECMCHHU ABMKXCHUA TCJIa, CUJIbI TPCHUA CKOJIBXKXCHUA OT BECa TCJIa, KA4YCCTBa O6pa6OTKI/I
MMOBEPXHOCTEW T€JA U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJAM CONPUKOCHOBEHUS TEl,
CHWJIBI YIIPYTOCTU OT yUTMHEHUSI MPY>KUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTrPyKEHHON
qaCTu T€JIa U OT IINIOTHOCTH XKUJIKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH TC€J1a, OT FJIy6I/IHI)I,
Ha KOTOPYI NOTPYKEHO TEJIO0, YCIOBHM IUIaBaHMUS TEJ, YCIOBUM PABHOBECUs pblyara u
OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUHU y4EOHOI'O HCCIENOBaHUS, COOMPATh YCTAaHOBKY U
BBITIONIHATh HW3MEPEHHs, CIeAysd TMpeAIOKeHHOMY IUIaHy, (UKCHUpOBaTh pe3yiabTaThl
HOHY‘IGHHOﬁ 3aBUCUMOCTH (1)I/IBI/I‘I€CKI/IX BCJIMYMH B BHJAC MNPCAJTOKCHHBIX Ta6JII/IH u
Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIibTaTaM UCCICAOBAHMA,

MIPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIIMYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPIOTO Tela, CWIA TPEHUs CKOJIBKEHHMs, JIABICHHE BO3/yXa, BBITAJIKMBAIOLIAs CUIIA,
JeCTByIONAsl Ha TOTPYKEHHOE B KMIKOCTh Tel0, KOA(D(UIMEHT MONe3HOro AeWCTBUS
MPOCTBIX MEXAHU3MOB), CJIENYS MPEATIOKEHHON MHCTPYKLMH: TPHU BBINOTHEHUN U3MEpPEHUN
CO6I/IpaTI> OKCIICPUMCHTAJIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOH BCJIIMYHHDBI;
cOOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;
yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIMIAIIINEcs COCYAbl, OapoMeTp, pbluar, MOJABIKHBIN M HETOJBHKHBIH
0JIOK, HAKJIOHHA$ TIOCKOCTb;

XapaKTepU30BaTh MPHUHIIMUIBI ACUCTBUS MU3YyYECHHBIX MPUOOPOB U TEXHUYECKUX YCTPOHCTB C
OTMoOpol Ha HX omnucaHus (B TOM YHCJE: TMOJIIUIHUKH, YCTPOWCTBO BOJOIPOBOJA,
THIPaBIMYECKUN MPECC, MAHOMETP, BHICOTOMEp, MOPITHEBOW HACOC, apEOMETp), UCIONb3Ys
3HaHHUA O CBOMCTBaxX (HU3HUECKUX SBICHUH M HEOOXOAUMble (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOJIUTH IPUMEPHI (HAXOAUTH UH(DOPMAILIHIO O TPUMEPaX ) MPAKTUIECKOTO HCIIOTH30BAHMS
(U3MYECKUX 3HAHWW B TIOBCEIHEBHOM JKM3HU JUIA oOOecrnedeHus O€30MacHOCTH MpHU
oOpallleHuu ¢ NpudopaMM M TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3/I0pPOBbS U
COOJTIOICHHSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYKaIOIIEH Cpejie;

OCYIIECTBJISITh OTOOP UCTOUYHUKOB MH(pOpMaIuu B VIHTepHETE B COOTBETCTBUU C 3aJIaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCSA 3HAHUW U IYTEM CPABHEHUs Pa3IMYHBIX
HMCTOYHUKOB BBIJENIATH HHPOPMAIIUIO, KOTOpAs SBIISETCS MPOTUBOPEUYUBON MM MOKET OBIThH
HEJI0CTOBEPHOI;

WCIONIb30BaTh MPHU BBHIMOJHEHUH YYEOHBIX 3aJaHUi HAYyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GuU3MYECKOTO COJIep’KaHus, CIIpaBOYHBbIE MaTepuaibl, pecypcbl ceTu HMHTepHeT, Bianerh



npuéMamMi KOHCIIEKTUPOBAHMsI TEKCTa, MpeoOpa3oBaHKs MHPOPMALUU U3 OJHOW 3HAKOBOH
CUCTEMBI B JIpYTYIO;

co3/laBaTb COOCTBEHHbIE KPATKUE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBEe 2-3
UCTOYHHUKOB HMH(POpPMALUU (UIUUIECKOTO COJNEPKAaHHs, B TOM YHCIE IMyOJIMYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yibTaTax IPOEKTOB WIM Y4EOHBIX MCCIEJOBAHUHM, IPU FTOM
IPaMOTHO MCII0JIb30BaTh M3yYCHHbIN NMOHATUIHBIN anmapar Kypca (U3HMKH, CONPOBOXKIATH
BBICTYILICHHUE IIPE3CHTALIUEMH;

IIPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIEI0BAHUIN paclpeAessaTh 00A3aHHOCTH B IpyIIIe
B COOTBETCTBMM C IIOCTABJIEHHBIMU 33Ja4yaMH, CJIECIUTh 3a BBIIOJIHEHHUEM ILIaHA JCHCTBUIA,
aJIeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJaJ B JESATEIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOILUX.

K xonmy oOyueHuss B 8 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

UCIIONIb30BaTh TOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE [BU)KEHHE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSHHUS BEIECTBA, KPHUCTAUIMYECKHE W amopdHble Tena,
HACBHIIICHHBIH W HEHACHIIEHHBIN Tap, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSI
SHEPrusl, TEIJIOBOM BUTATENb, SJIEMEHTAPHBINA dNIEKTPUUECKUM 3apsij, JIEKTPUUECKOe MoJe,
MIPOBOJHUKY M TUAJIEKTPUKU, TTOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

pa3nuyath sSBIEHUSA (TEIUIOBOE pacCHIMpEeHHWE U CXKaThe, TeIionepeaaya, TemIoBOe
paBHOBECHE, CMayMBaHWE, KAWUISPHBIC SBJICHUS, MCIIAPCHUE, KOHJACHCANWS, IJIaBIICHHE,
KpucTayum3anuss  (OTBEpIEBaHME), KWUIIEHHE, Terlonepeaada  (TeIIONPOBOAHOCTD,
KOHBEKIMS, M3Iy4EeHUE), OJCKTPU3AlUs TeJ, B3aMMOACUCTBUE 3apsioB, JCHUCTBUS
ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE MAarHUTOB, JCHCTBHE
MarHMTHOTO TOJIS Ha TIPOBOJHUK C TOKOM, SJICKTPOMArHUTHAs UWHAYKIIKS) 0 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHPYIOUIMX JaHHOE (U3NIECKOe
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKHUX SBICHUN B OKpPYXKAIOIIEM MHpE, B TOM
ycne (Qu3ndeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHWE M KallWJUIIpHBIC
SBJICHUSI B TPUpPOJE, KpUCTAIBl B Mpupose, uznydeHue CouHia, 3amep3aHue BOJOEMOB,
MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHEra, HJICKTPHUUECKHUE SIBJICHUS B
aTMocdepe, MEKTPHUECTBO JKUBBIX OPraHM3MOB, MATHUTHOE T0Jie 3eMITH, Apeiid MotocoB,
pOJIb MarHUTHOTO TOJIS JUIS KM3HU Ha 3emiie, MOJSPHOE CUSHHE, MPHU ITOM MEPEBOIUTH
MPAKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIAETATh CYIIECTBEHHBbIE CBONCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMKCHIBATh HM3yYEHHBbIC CBOWCTBA Tel U (U3MUYECKUE SBJICHHSI, WCIONB3YS (PUINUYECKUE
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHSS DHEPTUs, KOJUYECTBO TEIUIOTHI, yHeIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA,  yHENbHAas  TEIUIOTAa  IUIABIICHHS,  yACNbHas  TEIoTa
napooOpa3oBaHus, YyAeNbHAas TEIJIOTa CrOpaHWs TOIUIMBA, KOX(PQOUIUEHT TMOJIE3HOTO
JEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTH BO3/yXa, dNMEKTPUUECCKHUI 3apsi,
CHJla TOKa, OJIIEKTPHUYECKOE HANpsDKEHUE, COMPOTHBIICHHUE IPOBOIHUKA, YIEIBHOE
COIPOTHBIICHUE BEIIECTBAa, paboTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OIMHCAHUH
MPaBWIBHO TPAKTOBaTh (PU3WYECKUII CMBICI HUCHOIB3YEMBIX BEIWYMH, OOO3HAYCHUS H
€IMHUIIBI (PU3NYECKUX BEITUYHMH, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYWHAMHU, CTPOUTh TpapuKd M3Y4EHHBIX 3aBUCHMOCTEH
(hbUBUYECKUX BETHYNH;



XapaKTepu30BaTh CBOWCTBA Tell, (U3MUYECKUE SBJICHHS M IMPOLECCHI, UCTIOIB3YSl OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUU  CTPOEHUS  BEUIeCTBa, PHUHIIUI
CYINEpHO3ULMM ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH Oma
JUIsl ydacTka 1enu, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEHHs] HEPrUH, NMPU 3TOM JaBaTh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3aMIUCBIBATH €0 MAaTEMAaTUYECKOE BHIPAKEHUE;
OOBSICHATH (PU3MUECKHE MPOIIECCH U CBOMCTBA TEJI, B TOM YHUCIIC M B KOHTEKCTE CUTYyallun
MIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISBISTH IPUUMHHOCIEICTBEHHBIE CBS3U, CTPOUTD
00BsCHEHHE U3 |—2 JTOTMYECKHX IIaroB ¢ OMOpoi Ha 1—2 M3YYEHHBIX CBOMCTBA (PHU3UUECKUX
SIBJIICHUH, PU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemars pacy€THbIE 3a/1a4l B 2—3 JIEHCTBUS, UCIIONIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIHE
(du3nyuecKre BEIMYNHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4Ml 3alMChIBATh KPATKOE YCIOBHE,
BBISBJISATH HENOCTATOK MaHHBIX JJIS PEUICHHs 3aJadd, BBIOMPATH 3aKOHBI M (OPMYIIBI,
HeoOxXouMBbIe JI7Isl €€ pellleHus, IPOBOIUTh PACYEThl U CPABHUBATH IMOJIYYEHHOE 3HAYCHHE
(bu3nUecKoil BENMUYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU (U3UYECKUX METOJIOB,
WCIIONB3Ysl ONMKUCAHUE MCCIEAOBAHUS, BBIIEISATh MPOBEPAEMOE MPEANOI0KEHUE, OIEHUBATD
MPaBUIILHOCTH NOPSJIKA MPOBEICHUS UCCIEA0OBAHUS, I€JIaTh BHIBOIBI;

MIPOBOJMTH ONBITHI 1O HAOTIOACHUIO (U3NYCCKUX SBICHUN WM (PU3HUYECKUX CBOWCTB Tl
(KanmuJuUIsIpHBIC SIBJICHUS, 3aBUCUMOCTH JIaBJIEHUS BO3JlyXa OT €ro o0béma, TeMIlepaTyphl,
CKOPOCTH TIpollecca OCTBhIBAaHWS W HArpeBaHHUs TpPHU U3IYYCHHH OT I[BETa H3JIydarolei
(mornomaroniei) MOBEpXHOCTH, CKOPOCTh UCHApEHUsi BOJABI OT TeMIEpPaTyphbl KUAKOCTU U
IJI0MIAM €€ MOBEPXHOCTH, DJICKTPU3AIUS TNl U B3aUMOJICHCTBUE JIEKTPUUECKHUX 3apsi/IOB,
B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHWTOB, BH3yaJIU3alldsi MArHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JIEUCTBUSI MarHUTHOTO IOJISl HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJABHUTrATENsl IOCTOSHHOTO TOKa): (GOpMyIUpOBaTh IpPOBEpsieMbIe
MIPEATNONOKEHHS, COOMPATh YCTAHOBKY M3 TMPEUIOKEHHOTO 000pYHIOBAaHUS, OMUCHIBATH XOJI
onbITa U (HOPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATH MPSAMbBIE U3MEPEHUSI TEeMIEPaTyphl, OTHOCUTEIHLHON BIIAXXHOCTH BO3/yXa, CHJIBI
TOKa, HAMpPSDKEHHsI C HWCIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U JIaTYMKOB (PU3HMUECKHUX
BEJIMYMH, CpPaBHUBATh pE3yNbTaThl M3MEPEHHH C Yy4&TOM 3aJaHHOW aOCOTIOTHOM
MOTPEUIHOCTH;

MPOBOANTHh HCCIEIOBAaHUE 3aBHUCUMOCTH OJHOW (DU3MUECKON BEIMUYMHBI OT JAPYroi ¢
WCIOJIb30BaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTH COMPOTHBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOMIAIM TIOTIEPEYHOTO CEUEeHHUs] H  YICJIBHOTO CONPOTHBIICHHUS BEIIECTBA
MMPOBOJIHUKA, CWJIBI TOKA, MAYIIETO Yepe3 MPOBOJHUK, OT HAMPSOKCHHUS Ha TPOBOJHHUKE,
HCCIEAOBAaHUE TMOCIEAOBATEIBHOIO W MHapajUIeIbHOTO  COEAMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEJIOBAaHME, COOMpATh YCTAHOBKY M BBINONHITH HW3MEPEHHUS, CIEAys
MPEAVIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3yJabTaThl IMOTYYEHHOM 3aBUCUMOCTH B BHJIC
TaOIuI ¥ TpadUKOB, JIeTIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIICI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUsT (PU3NUECKUX BeMWYMH (yIenbHas TeIIOEMKOCTh
BEIIECTBA, COMPOTHBIICHHE MPOBOAHMKA, pabOTa M MOIIHOCTh DSJEKTPHUUYECKOrO TOKa):
IUIAHUPOBATh ~ M3MEPEHHUs, COOUpaTh  OKCIEPUMEHTAIbHYI  YCTaHOBKY,  CIIeAys
MPEAJIOKEHHON MHCTPYKLIUU, U BBIYUCIIATH 3HAYCHUE BEJIMYUHBI;

COOJTIOAATh MpaBUIa TEXHUKHU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;
XapaKTepU30BaTh MPHUHIMUIILI ACWCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OMOpOoil Ha UX omHcaHUs (B TOM YHCIE: CHCTeMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas



TypOuHa, amIepmerp, BOJIETMETP, CU€TUUK IEKTPUUECKON SHEPIHUH,
AJIEKTPOOCBETUTENIFHBIE  NMPUOOPBI,  HarpeBaTeNIbHBIE  BJIEKTPONPUOOpPHI  (TpUMEpPHI),
NIEKTPUYECKUE IPETOXPAHUTENIH, JIEKTPOMArHUT, 3JIEKTPOJBUIATEIb MOCTOSHHOTO TOKA),
UCHOJNb3ys 3HAHUS O CBOMCTBAX (U3MYECKUX SABICHUH M HEOoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOMCTBA U MU3MEPUTENIbHbBIE IPUOOPHI [0 CXEMaM U
CXEMaTU4YHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TMIPOMETD,
JBUTAaTE€Ib BHYTPEHHEIO CrOPaHUs, DJEKTPOCKOI, pEOCTaT), COCTaBIATh  CXEMBI
UIEKTPUUECKUX LIeNell ¢ MOCIe0BATENbHBIM M HapajljIe/IbHbIM COEIUHEHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LEMeH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(DOPMALIUIO O IPUMEPAX) MPAKTUYECKOIO UCTIOIb30BaHUS
¢u3nyeckux 3HAHUH B IIOBCEAHEBHOM KHM3HM i obOecriedeHuss Oe30IacHOCTU IpH
oOpamieHnn ¢ TpuOOpaMH W TEXHHUYECKUMH YCTPOMCTBaMH, COXPAHEHHUS 3I0POBbSI H
COOJIIO/IEHHSI HOPM HKOJIOTUYECKOT0 TIOBEICHHS B OKPYKaIOIIEH Cpere;

OCYIIECTBIIATh MOMCK HMH(pOpMAMK (U3NIECKOTO cojaepkaHust B VHTepHeTe, Ha OCHOBE
UMEIOLUXCAd 3HAaHUW W NOYTEM CpaBHEHHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIICIATH
MH(OpMaINIO, KOTOPasi ABJISETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
HCIOJIb30BaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUil HAyYHO-IOMYJSIPHYIO JIUTEpaTypy
(Gu3M4ecKoro cojep:kaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetd MHTepHeTr, BiageTb
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, IpeoOpa3oBaHus MHPOPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3llaBaTb COOCTBEHHbIE IMCBbMEHHbIE U KpaTKUE YCTHbIE COOOIIEHHs, 006001mas
MHPOPMALIMIO W3 HECKOJBKHX HCTOYHHUKOB (DU3UYECKOTO COACp)KaHUS, B TOM YHCIE
NyOJINYHO MPEJCTABIATh PE3yNbTaThl MPOSKTHON WIIM MCCIEOBATENbCKOM AeATeNbHOCTH,
IpPU 3TOM TPaMOTHO MCIIOJIB30BaTh WM3YYEHHBIM TMOHATUHHBIA ammapar Kypca (QHU3HUKH,
COIIPOBOXAATh BBICTYIUICHHE ITPE3EHTALNEH;

OpU  BBHIIOJHEHUH YYEOHBIX TPOEKTOB U HCCIEAOBAaHUM (U3NYECKUX MPOIECCOB
pacnpenenarb 00s13aHHOCTHU B IPYIIE B COOTBETCTBUH C ITOCTABJICHHBIMU 33/1a4aMU, CJIEAUTD
3a BBINOJHEHUEM IIJlaHa [JEHCTBUH M KOPPEKTUpPOBAaTh €ro, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TIPYMIbI, BbICTPaUBaTh KOMMYHHMKATHBHOE
B3aUMO/JIeHCTBHE, MPOSIBIISASA TOTOBHOCTD pa3pemiaTb KOHQIUKTHI.

K xoHumy oOyueHuss B 9 kJjiacce NpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUaAIOLIUXCSI YMEHU:

UCIOJIb30BaTh  TOHATUS: cHUcTeMa OTcuéra, MaTepuajgbHas TOYKa, TPaeKTOpHs,
OTHOCHUTENIbHOCTh MEXaHUYECKOro JBIKEHUs, aedopmanus (ynpyras, IIlacTH4ecKast),
TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U NEPErpy3KH, LIEHTP TSKECTH,
a0COMIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPIOrO Tejla, paBHOBECHE, MEXaHHMUECKUE
KojeOaHusi U BOJIHBI, 3BYK, MHPPa3BYK M YJIbTPA3BYK, JIEKTPOMArHWTHBIE BOJHBI, IlIKaja
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPHI UCIYCKaHUS U
MOTJIOIIEH U, anb(a, 6eTa- 1 raMMa-u3Ty4YeHHs], U30TOIIBI, sIEpHAast DHEPreTHKa,

pasznuuath sABJIEHUS (PaBHOMEpPHOE M HEPAaBHOMEpPHOE MPSMOJIMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBWKEHHE, CBOOOJHOE TNaJeHHe Tell, PaBHOMEpPHOE
JIBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTHBHOE JBM)KEHHUE, KoyebaTeiabHOe
IBUKEHHE (3aTyXalolllue W BBIHYXKICHHbIE KOJIeOaHUs), pE30HAHC, BOJHOBOE JBUKEHHE,
OTpaKEHHE 3BYKa, NMPSAMOJIUHEHHOE PaclpOCTPAaHEHHE, OTPAKEHHE U IPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTPAXCHHE CBETa, Pa3sIOKEHUE OENOoro CBeTa B CIEKTP U CIOXKECHHUE



CIEKTPAJIBHBIX I[BETOB, ITUCIEPCHS CBETA, CCTECTBEHHAs PaJMOaKTUBHOCTb, BOSHUKHOBEHHE
JMHENYaTOro CHEeKTpa M3JIy4EHHs) IO ONUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3NYECKUX SIBICHUHA B OKpY)KarolieM Mupe (B TOM
qucie GU3NYecKue ABJICHHUS B IPUPOJE: NPUINBbI U OTJIMBBI, ABHXKEeHHE MaHeT CONHEeYHOM
CUCTEMBI, PEAKTUBHOE JIBWKEHUE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, LIyHAMM, 3XO, I[BETa TEJ, ONTUYECKHUE SIBJICHUS B
npupoje, OHOJOrHMyYecKoe ACHCTBHE BHIMMOTO, YIbTPA(QHOIETOBOIO U PEHTTEHOBCKOIO
U3IYy4YeHUH, €CTECTBEHHBIH paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIyYd, PpaJUOaKTHUBHOE
U3JIydE€HUE TPUPOJHBIX MHUHEPAIOB, ACUCTBHE PaJMOAKTUBHBIX H3JIyYEHUH Ha OPraHu3M
YeJoBeKa), MPU OTOM NEPEeBOAUTh NPAKTUYECKYIO 3aqady B y4eOHYIO, BBIACTATDH
CYIIECTBCHHBIC CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBIICHUI;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKHE SIBJICHHS, HCIONB3Ys (u3mueckue
BEJIMYMHBI (CPEIHSsI M MIHOBEHHasi CKOpPOCTb Teja IMpU HEPABHOMEPHOM JBUKEHHH,
YCKOpPEHHE, NEPEMEILEHUE, IIyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHs, CHJIa YIIPYrOCTH, CHJIA
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJEHUs, BEC TeJa, HMIIYJIbC Tejla, UMIYJIbC CHIIbI,
MexaHuuyeckas paboTa M MOIIHOCTb, IOTEHLHUAIbHAs HHEPrusl Tejia, MOJHATOrO Haj
MIOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHAS SHEPTUS CHKATOM MPYKUHBI, KUHETUYECKasi YHEPIUs,
[IOJIHAsi MEXaHUYecKasi SHEPrusi, NepuoJl U 4acTora KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IMOKa3aTelb HPEIOMIIEHUS Cpelibl), IPH ONMHCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3MUECKUI CMBICI HCIONB3YEMBIX BEIMYMH, 0003HAUYEHUS W
eIMHUIIBl (PU3UIECKUX BEIMYWH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (DU3HUYECKYIO
BEIMYMHY C JpPYI'MMU BEJIUYMHAMM, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBHUCUMOCTEH
($U3NYECKUX BEJTUYNH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (pU3MyecKHe SIBIEHUS M TPOLECCHl, UCIONb3YS 3aKOH
COXPAaHEHHs DHEPruu, 3aKOH BCEMUPHOIO TATOTEHUs, NPHUHLHUII CYNEPHO3ULUU CHII,
MPUHLMIT OTHOCUTENbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJbCA,
3aKOHBI OTPAKEHUS M IPEIOMIIEHUSI CBETa, 3aKOHBI COXPAaHEHUs 3apsIoOBOrO U MacCOBOIO
qucen MpU SAACPHBIX PEAKLUUAX, IPU ATOM JaBaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA U
3alHUChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOWCTBA TeJ, B TOM YHCIE M B KOHTEKCTE CUTYalHi
IIPAKTUKOOPUEHTHUPOBAHHOIO  XapaKTepa: BBIABIATh IPUYMHHO-CIEICTBEHHBIE  CBSA3H,
CTpPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAaroB ¢ ONOpOM Ha 2—3 H3Y4YEHHBIX CBOWCTBA
(bu3NyYecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3ajaud (OmuparomMecs Ha CHUCTeMY M3 2—3 ypaBHEHHMii), HCIOIb3Ys
3aKOHBI M (POPMYIIBI, CBsI3bIBaONINE (DPU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS
3aJ]auu 3alUCBIBaTh KPATKOE YCIOBHUE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIC JIaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBIE JUISI PELICHHs, MPOBOJIUTH PACUETHI M
OLIEHHUBATh PEATMCTUYHOCTD MMOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHUMHBI,

pacrio3HaBaTh IpOOJIEMbI, KOTOPblE MOXHO PEIIUTh MPHU MOMOLIM (PU3UYECKHX METOJIOB,
UCIIOJIb3YSl OMMCAHUE HCCIIEeIOBaHUS, BBIACIATH MPOBEPSIEMOE MPEANONI0KEHHE, OLIEHUBATh
IIPaBWIBHOCTh TMOpPsAKa MPOBEACHUS HCCIENOBAaHUS, J€JaTh BBIBOABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIOJNEHHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Te
(u3yuenue BTOpOro 3akoHa HplOTOHa, 3aKOHA COXpAaHEHUs SHEPIUH, 3aBUCUMOCTH IEpHOaA
Kosle0aHUH TPYKMHHOTO MasATHUKAa OT MacChl TIpy3a M IKECTKOCTU MPYXKHUHBl MU



HE3aBHCUMOCTh OT aMIUIMTYJbl MalblX KoJeOaHuil, NpsMOJMHEHHOE pacHpoCTpaHEHHE
CBETa, pa3NioKEHHE Oeoro CBeTa B CIEKTP, U3YYEHUE CBOMCTB M300paXKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHUs MPEAMETa B COOMpAroNIeH TnH3e, HabII0JeHIE CIUIONIHBIX
M JIMHEWYaThIX CIEKTPOB H3JIYYEHHs): CaMOCTOSTENbHO COOMpaTh YCTaHOBKY U3
n30BITOUHOrO HabOpa OOOpYNOBaHUS, ONMCHIBATH XOJ ONbBITa M €ro pe3yibTaThl,
(hopMyIIMpPOBATH BHIBOJIBI;

IPOBOAUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX M3MEPEHHH, OTIPEeNsis CpeaHee 3HaueHHe
U3MepsieMOi BeTHMUMHBI ((POKYCHOE pacCTOsTHHE COOMPAIOIIEH JTMH3bI), 000CHOBBIBATH BEIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C MCIIOJIB30BAaHUEM MPSMBIX
M3MEpeHHUH (3aBHCUMOCTh IIyTH OT BPEMEHHM IIPH PaBHOYCKOPEHHOM JBIKCHUHU 0e3
HayaJIbHOM CKOPOCTH, Tepuoja KojeOaHWH MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaXCHHS CBETa OT yIJIa TaJeHHs W yIiia TPEIOMICHHsS OT Yria
MaJieHus):  IUIAaHWPOBAaTh  HWCCIENOBaHHME, CAMOCTOSITENIbHO  cOOMpaTh  yCTAaHOBKY,
(UKCHPOBATh PE3yJIbTATHI MOJTYYECHHOHN 3aBUCHMOCTH (PU3MYECKUX BEJINYMH B BUJE TaOIUI] 1
rpaduKoOB, JenaTh BBIBOJIBI IO pe3yIbTaTaM HCCIICIOBAHHMS;

IPOBOANUTH KOCBEHHBIE M3MEPEHHsI (U3MYECKUX BEIMYHH (CPEIHSSI CKOPOCTh M YCKOpEHHE
Tela TpPU PAaBHOYCKOPEHHOM JBHIKCHUH, YCKOPEHHE CBOOOIHOTO MaJeHHS, KECTKOCTh
MPY>KUHBL, KOOPPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHNUecKask paboTa ¥ MOIIHOCTh, YaCTOTa
U TIepHoj KojeOaHWii MaTeMaTHYeCKOTrO0 W MPYKHMHHOTO MasTHUKOB, ONTHYECKas CHJIa
coOuparonieli JMH3bI, paJUOAKTHBHBIA (OH): IJIAHUPOBATH HW3MEpPEHHs, COOHMpaTh
OKCIIEPUMEHTAIbHYIO YCTAHOBKY M  BBINOJHATH H3MEPEHHs, CIEAYS IPeIUIOKESHHOM
WHCTPYKIIWY, BBIYUCIIATH 3HAUCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJIyYECHHBIE PE3YIIBTATHI C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

co0JIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;

pa3nuyaTth OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJelneil: mMarepuaiabHas TOYKa,
a0COIIOTHO TBEPIOE TEJO, TOYCUHBIH HMCTOYHHMK CBETa, JIyY, TOHKAs JIMH3A, TUIAaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAs: MOJIe]Ib aTOMHOT'O 51/1pa;

XapaKTepu30BaTh NMPUHIHUIBI JEHCTBUAS W3YYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOUCTB C
ONOpOM Ha MX ONMUCaHMA (B TOM YHCIE: CIMIOMETpP, AATYUKHU IOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, pakeTa, HXOJIOT, OYKH, IMEepHUcKom, (oToamnmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOI, JO3UMETpP, KaMepa BuiabcoHa), uCnonb3ys 3HaHUS O CBOMCTBaxX (PU3MUECKHUX
SIBIIGHUN ¥ HEOOXOIUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJB30BAaTh CXEMBl M CXEMaTHYHbIE PHCYHKH W3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPHUTENBHBIX TMPHOOPOB ¥ TEXHOJOTHYECKUX TIIPOIECCOB MPH PEUICHHH Y4eOHO-
MPAKTUYECKHX 337124, ONITUYECKUE CXEMBI JJISl IOCTPOCHUS N300paKeHUH B IJIOCKOM 3€pKaje
U cobuparoreit TuH3e;

MPUBOANUTH IPUMEPHI (HAXOAUTh MHPOPMAIIUIO O TPUMEPAX) MPAKTHUECKOTO UCIOIb30BAHUS
¢u3MYecKknx 3HAHWUH B TIOBCEAHEBHOW KHM3HHM IS oOecriedueHus: Oe30IMacHOCTH TIpH
oOpamieHnn ¢ TpuOOpaMH W TEXHHYECKUMH YCTPONCTBaMH, COXPAHEHHUS 3I0POBBS H
COOITIOJICHHSI HOPM SKOJIOTHIECKOTO TIOBEICHHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBIIAITH  MOWCK  WHpopMmammu  (GU3UUECKOro  conepxanus B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIHUPYSd TOUCKOBBIA 3ampoc, HAXOAUTh IYTH ONpPEIeNCHHS
JOCTOBEPHOCTH  IMOJy4YEeHHOH HMH(OpManmuy Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;



UCMOJb30BAaTh MPU BBHINOJIHEHUH Y4YeOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojep:kaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetd MHTepHer, BianeTsb
npuéMamMy KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpazoBaHuss MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE HMH(MOpMAIMH W3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJEPXKAHMSA, IMyOIMYHO MPEACTABIATH PE3YIbTATHI
IIPOEKTHOM MJIM HCCIIEA0BATEIbCKONW JAEATENBHOCTH, MPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh
W3YYEHHBIH TOHATHHMHBIM ammapaT u3ydyaemMoro pasjena (U3MKH M COIPOBOXKAATh
BBICTYIUIEHHUE IIPE3EHTALMEN ¢ yUETOM OCOOEHHOCTEN ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

HaumeHnoBaHue pa3aesioB M TeM
NPOrpaMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 dusuka - Hayka o IIpUpoae 2 bubmorexa [IOK
' K pHpoA https://m.edso00.ru/7f416194
1.2 Ddusnueckie BEITNUHHBI 2 bubmorexa HOK
' https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOT ITIO3HAHUS 2 bubmorexa OK
' i g https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nean 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA
bu6mmoteka [IOK
2.1 1
Crpoenne pemectsa https://m.edso0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 bubmuorexa [JOK
' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHple COCTOSHHSI BEIIECTBA 2 bubmorexa HOK
' p i https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHn4ecKoe ABUKEHIE 3 nommorexa O

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK

2 u 4
3 HEPII, Macea, HIOTHOCTD https://m.edso0.ru/7f416194
bu6nuoreka [JOK
: .B 14
33 Cuta. Brget cit https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 bubnmoreka [JOK
' TeJIaMU, KUAKOCTAMU U razaMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue XuaKOCTH 5 bubnuoreia LOK
' A https://m.edso0.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha 7 bubnuorexa [HOK
' MOrpyXEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nuoreka [IOK
>1 Paora u MOIHOCTE 3 https://m.edso0.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
: M 4
53 CXAMIICCKaL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Ne i/

Pa3gen 1. TensioBbIe IBJICHUS

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHble (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

1.1 CTpoeHye ¥ CBOICTBA BEIECTBA 7 bubmoreia HOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21
CIIIOBBIC HPOHECCht https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE 7 bubnuorexa [JOK
' TeNa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT I I 2
OCTOSTHHBIN AJICKTPUICCKUHN TOK 0 https://m.edsoo.ru/7f4181ce
2.3 Mar"uTHEbIE SIBJICHUS 6 bubmmorexa [JOK
' © ABIC https://m.edsoo.ru/7f4181ce
2.4 DIEeKTPOMAarHuTHAsA HHIYKIUS 4 bubmmorexa [JOK
' CKIPO AYKIL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NPOrpamMMbl

Pa3zgen 1. Mexann4deckue siBJICHUSA

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHble (HU(poBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

11 MexaHn4ecKkoe JIBM)KEHUE U CIIOCOOBI 10 bubmuorexa [JOK
' €ro OMMCaHus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20
JanMoeHcTBIe Te https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUT 10 bubmorexa HOK
' P https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 0 7
CXAHITICCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8
CXBHHHECKAE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4ab
Htoro mo pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK

4.2
JIHSBI i OMTHHECKHE NPHOOPSI 0 https://m.edsoo.ru/7f41a4a6
bu6 OK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 hgpsﬁ?/(;;éeﬁ;c])i.ru 17f41a446
Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
51 Hcnyckanue u MOIIONIEHUE CBETa 4 bubmmorexa [IOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2
> CTpoeHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
5.3 SInepHble peakuuu 7 Bubmmorexa LIOK
' AACPHBIC peardl https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 bubnnorexa [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




7 KJIACC

Ne i/

ITOYPOYHOE INTAHUPOBAHUE

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTpOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE Pecypchl

®u3nka — Hayka o npupoze. SBneHus
IIPUPOJBI
duznyecKue sIBICHUs

duznyeckre BETUYUHEI B UX HN3MCPCHUC

VYpok-uccienoanue "M3mepenue
TEeMIEPaTyphl MPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl”

MeTobl HAy4YHOI'O ITIO3HAHUS. Omnucanue
(I)I/I3I/IIIGCKI/IX SIBIICHUH C MOMOIIBIO MOAEIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTesbr:
JATbHOCTH TIOJIETA MAPUKa, MTYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbllIe, UeM OoJblle
BBICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHHE
BEIIEeCTBA

I[BI/I)KCHI/IC qacTull BEMICCTBa

Ypok-uccnenoanue «OMbITHI 110
HAOIIO/IEHUIO TETIOBOTO PACIIUPEHUS
razoB»

bubmmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHocTH arperaTHbIX COCTOSIHUM BOJBI.

11 O6o6mienue no pazaeny «llepBoHadanbHbIe Brbmmorexa LIOK
https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
12 Mexanunueckoe JBukeHue. PapHomepHoe u bu6nmoreka [IOK
HEPAaBHOMEPHOE JIBHIKEHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. Enunuis! ckopocTu bubmmorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHU IBUKECHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — Mepa HHEPTHOCTH T bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemecTBa. PacueT Maccel u bubnnoreka IIOK
o0BeMa Teja 1o €ro MIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 JlabopaTtopHas pabota «OrnpeneneHue
MJIOTHOCTH TBEPOTO TEJay
18 Pemenne 3aga4 mo teme "I1MoTHOCTH bubnuoreka [IOK
BeliecTa" https://m.edsoo.ru/ff0al23c
19 Curia Kak XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsoKeHHs (1edopmariim)
MPYKUHBI OT TIPHIIOKECHHOW CHITBI»
21 SIBaenmne TaroreHus. Cuia TSKECTH
CBs13b MEXKIY CHIION TSHKECTH M MacCOU
22 Tena. Bec Tl;};a. Pemienne 3amau no teme bubmmorexa [OK
https://m.edsoo.ru/ff0al1778
"Cuia TsxecTu"
23 Cuna TspKeCTH Ha IpYTuX IUIaHeTax. bu6muoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
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https://m.edsoo.ru/ff0a1778

duznyecKkue XapakKTEPUCTUKHU IIJIaHET

https://m.edsoo.ru/ff0a1502

24 W3mepenue cui. Jlunamomerp bubmorexa LIOK
https://m.edsoo.ru/ff0al8cc
bu6nmoreka [IOK

23 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CroxxeHue AByX CHUJI, HalPaBJIEHHBIX 110 bubnmoreka [JOK

OJTHO¥ mpsiMoii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amay nmo Teme

"PaBHonelicTBytomast cui'"
28 Cwiia TpeHus u e€ BuIbl. TpeHue B mpupoae bubnmnoreka [HOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtophast pabora «3yuenue
29 3aBUCHMOCTH CHUJIbI TPEHHS CKOJIBKEHUS OT bubnuorexa [HOK
CHJIBI JIABJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»
30 PeHICHl/Iﬁz 3a71a4d Ha ?npeneneHHe
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «Fpa(bnqem(ﬂoe n300pakeHNe CUID) bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa mo remam:
39 «MexaHun4deckoe JBIKeHuey», «Macca,
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnuotexa [JOK
YBEJIMUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a bubnuotexa [JOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376
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IIepenaua naBieHus TBEPABIMU TEIIAMH,

bu6nuoreka [IOK

3% JKUIAKOCTSMM M ra3aMi. 3aKoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubmuorexa [JOK
JIECTBUEM CHUJIbI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau mo teme «JlaBnenue B bu6nmoreka [IOK
JKUIKOCTH U rasze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
38 CooOmaromnuecs COCyIbI Brbmmorexa LIOK
https://m.edso0.ru/ff0a2970
39 IMuppasiwaeckuii mpece bubnuoreia LOK
https://m.edso0.ru/ff0a3136
40 Manowmetpsl. [TopriHeBo KUAKOCTHBIH
Hacoc
41 ATmochepa 3eMin 1 IPUIHUHBL €€ bubnmnorexka HOK
CYIIIECTBOBAHHMSI https://m.edsoo.ru/ff0a2b5a
bubnuorexa [HOK
42 Bec Bo3nyxa. ATMochepHoe 1aBlieHNe https:/m.e dsc])lo.ru /ff0a2b5a
43 H3mepenne armocdepHoro aaBneHus. OmnbIT bubnmnoreka [JOK
Toppuuenm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO ABJIICHUS OT bubmuorexa [JOK
BBICOTBI HaJl YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubmuoreka [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe
naBieHue"
HCTBUE )KUJIKOCTH ¥ Ta3a H
47 iljr;yncezHoeﬂB (1){(1:/1)( Teﬂz.gi\piHMe)IOBa BH6H_HOTeKa LOK
cwna https://m.edso0.ru/ff0a3276
48 JlaGopaTtopHas pabota «OrnpeneneHue bubnuoteka [JOK
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BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOIIEH Ha
TEJI0, IOIPY>KEHHOE B JKUJKOCTbH)

https://m.edsoo.ru/ff0a33fc

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tea B

bu6nuoreka [IOK

49 BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
50 [InaBanue Ten bubnuorexa LIOK
https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3agau mo remam: «IlnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBienue bubamorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTposipHas padora o Teme «JlaBienue
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
54 Mexanuueckasi paboTa bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
55 MomaocTts. EAUHUIIBEI MOIIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacuér momHocTH,
pa3BUBaeMoi IpH MoabEME 1O JecTHULE"
57 IIpocteie Mmexanu3Msbl. Peruar. PaBHoBecue
CHWJI Ha pblyare
Puluaru B TEXHHKE, OBITY U IPUPO/IE.
58 JlaGoparopHas paboTa «};/ICCJIIZ:I[I())B):.HI/IC bubmorexa LIOK
N https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PbIYara
59 Pemenue 3amau mo teme «YcioBus but6mmoreka [IOK



https://m.edsoo.ru/ff0a33fc
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PAaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a48a6

Koaddumuent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabota 1
«M3mepenne KIIJl HaKJIOHHON IIJIOCKOCTHU
61 Pemenue 3agau mo teme "Padora, 1 bu6nmoreka [IOK
momHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u 1 bubmmoreka [IOK
MOTEHIMAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHUsI MEXaHMUECKOW YHEPTUU 1 bubnuoreia LOK
https://m.edso0.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
64 M3MEHEHHUS KUHETUYECKOU U 1
MOTCHIIMATHHON YHEPTHH MPU CKATHIBAHUN
TeNa M0 HAKJIOHHOW IJIOCKOCTH"
65 KonTponbnas pabota nmo teme «Pabota u 1
MOIIHOCTb. DHEPT U
66 PesepsHblil ypok. Pabota ¢ Tekctamu 1o 1 bubnmnorexka [JOK
teMe "MexaHuuecKoe JBIKeHHE" https://m.edsoo.ru/ff0adee6
Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 TeMep")laBne}:’}I:He TBEPJBIX TEJ, )KUJIKOCTEH U 1 bubmorera [OK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KUIACC

Koanuecrno yacos DiexkTponnbie HHPOBLIE
Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
OCHOBHBIE TIOJI0XKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPUH U UX OI'TBITEBIC 1 bubmorexa LIOK
https://m.edso0.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnuotexa [HOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U
4 ra3o00pa3HOro COCTOSIHUH BelllecTBa Ha 1
OCHOBE I0JIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTD. 1 bubnmnorexka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxatue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEpATyphI CO 1
CKOPOCTBIO TEIJIOBOT'O IBUKEHHUS YaCTHI
9 Buytpennss sneprusi. CnocoObl H3MeHEHus 1 bu6mmoreka [JOK
BHYTPEHHEH SHEpruu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Butet Tennonepesan : https://m.edsoo.ru/ff0a6412
11 Ypoxk-koudepenuus "[Ipaktuueckoe 1 bubmmoreka [JOK



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

HCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB BEILIECTB
Y MaTEepHUaJIOB B LEJSIX dHEprocoepexeHus "

https://m.edsoo.ru/ff0a65c0

12 KonnuectBo TeImiorsl. Y aenpHas bu6nuoreka [IOK
TEIIOEMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHeHue TerIoBoro 6agaHca. bubmuorexa [JOK
TemnooOMeH H TEIIOBOE pAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "HccienoBanue
14 SIBJ'IeIfI/ISI TI;HHOCI))6MeHa npu CMIG[H_II/IBaHI/II/I Brbmmorexa LIOK
N . Y https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOIBI
Pacuer konndecTBa TEIIOTHI,
15 HE00XO0UMOTr0 JIsl HArpeBaHUs TeNa U
BBIJICTISIEMOTO UM TIPH OXJIXKICHUU
JlaboparopHas pabota "Onpenenenue bubnmnoreka [HOK
16 .
yJIEIbHOM TEIUIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DOHeprus TonBa. Y 1eabHas TenaoTa bu6nunoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
ILnaBnenue u oTBEpICBaHNE
18 KPHUCTAJUIMYECKUX iiﬂ. VnenbHas TemuoTa bubnuoreia LOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopaTtopHast pabota "Onpezaenenue bubmuotexa [JOK
yIEIbHOM TEIUIOTHI TUIaBICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJICHCAIIUH. bubnuotexa [JOK
21
3aBUCUMOCTh TeMIEPaTypbl KHIICHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro TaBICHUS
22 Brnaxxnocts Bo3myxa. JlabopaTopras padora bubmmoreka [IOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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"OnpezesneHre OTHOCUTEIBHOM BIIaXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenne 3amau Ha OMpeaACIICHUEC BJIAXKXHOCTU

23
BO3/1yXa
[TpuHIIUTIBI paOOTHI TEIJIOBBIX IBUTATEIICH.
24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO
CropaHus
o5 KIIJI rennoBoro aeuraress. TemnaoBeie bu6nmoreka [IOK
JIBUTATENIN U 3aIUTa OKPYKAFOMICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAILCHHS YSHEPTUU
B TEILJIOBBIX IPOIIECCaX
[ToaroToBKa K KOHTPOJIBHOM paboTE MO TEME
27 "TCI;'[J'IOBBIC ;IBJIeHH:. I/IBMCHCI;{I/IG bubmmorexa LIOK
. Y https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSITHUI BEIIECTBA
KoHnTtpoinbHas padora mo teme "TermoBbie
28 }IBJ'IeIfI/IH. I/I3M:HGHI/IC arperaTHbIx bubmorexa LIOK
. Y https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIIeCTBa
29 DnekTpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B
30 VYpok-uccnenoBanue "IaeKTpU3aIMs TN
MHAYKIIMEW U IPU CONPUKOCHOBEHUN"
31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nojie. HanpspkeHHOCTh
32 BJIGKT;)I/I’—IGCKOFO TOJISI. HpI/l:Han bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUH JIEKTPUUECKUX MOIeH
33 Hocurenn snekTpuyeckux 3apsioB.

DneMeHTapHbIi 3apsa. CTpoeHne aToma



https://m.edsoo.ru/ff0a7628
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[IpoBOgHMKY U TUANEKTPUKU. 3aKOH

bu6nuoreka [IOK

34 COXpaHEHHS SJIEKTPHUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubmmoreka [IOK
IIEKTPUUYCCKHX 3apPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €T0
36 cymecI;BOBaHHﬂ. I/IC;(})IHHI/IKI/I bubnmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUS STIEKTPUUYECKOTO TOKA bubnmorexa LIOK
https://m.edso0.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUUYECKOTO TIOJIS Ha TIPOBOJHUKH U
JURJIEKTPUKH"
39 DJIEKTPUYECKHI TOK B METAJLIaX, bubnmnoreka [HOK
JKHJIKOCTSIX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyeckas Lemb U €€ COCTaBHbIC YaCTU
41 Cwiia Toka. JlabopaTtopHas pabora bubmuoreka [JOK
"M3MepeHune U peryJTupoBaHue CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HanpshkeHue. BonbTmerp.
42 .Ha60p1:1TOpHa$I pa6o§a "N3mepenue u " bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
PETYIHPOBAHKE HATIPSHKCHHSI
ConpoTHBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnoreka [JOK
43
COIIPOTHUBJICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas pabota "3aBUCUMOCTh
3IIEKTPAYECKOTO COMPOTUBIICHUS bubnuotexa [JOK
44
NPOBOHHUKA OT €r0 JUTHHBI, ITOIIA TH https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus U MaTepuaa”
45 3aBUCHMOCTH CHJIBI TOKA OT HAPSDKCHHS. bubnuotexa [JOK

3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/ff0aa44a
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JlabopaTtopnast pabora "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UJYIIETO Yepe3

bu6nmoreka [IOK

46 PE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenpHOE U apaIJIEIEHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabota "IIpoBepka npaBuia
48 CJI0’KEHUSI HAIPSKEHUW TTPU bubnmoreka [JOK
HIOCJICIOBATEIIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas paboTta "IIpoBepka npaBuina
49 JUTS CIIjIJ'IBI IS)FOKa ipn napanJP;enLIP;OM ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubnmnoreka [HOK
JUISL Pa3IMYHOTO COEIUHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota 1 MOILITHOCTD AMEKTPUYECKOTO TOKA. bubnmnorexka HOK
3akon J[xoynsa-Jlenia https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
paboThI ¥ MOIITHOCTH 3JIEKTPHUECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUeCcKUe e U MoTpeOuTenn
53 BHCKT;)I/I‘IGCKOI\;I 3uHepr1/m B 621Ty. Kopotkoe bubmmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
54 "DneKkTpuueckue 3apsaabl. 3apsHKEHHbIE Tena bubnmoreka [JOK
1 uX B3auMoaencTsus. I10CTOSHHBII https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
55 KonTponbhas pabota no teme bu6muoreka [JOK

"DnexTpuueckue 3apsaabl. 3apsHKeHHbIE Tela

https://m.edsoo.ru/ff0abea8
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U UX B3aumoacucTBus. ITocTOSHHBIN
3IEKTPUYECKUM TOK"

56

57

ITocTossHABIE MAarHUTHI, UX B3aUMOJICHCTBIIE

VYpoxk-uccienosanue "M3yuenue nosnei
MOCTOSIHHBIX MarHUTOB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarnautHoe 1oine. MarHuTHOE 1moJie 3eMIIr
U €0 3HAYEHME [UTA KU3HU HA 3eMIie

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acOba

59

60

61

62

OnbIT DpcTeaa. MaroHuTHoe nose
ANEKTPUUECKOTO TOKa MaruuTHoe 1mose
KaTYIIKA C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
JlaboparopHas pabota "M3yuenue nerictBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBurareneii B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopre. JJaboparopHas pabora
"KoHcTpyupoBaHue U U3ydeHue paboTbl
aNeKTpoBuUraress'

OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHON
nHaykuuu. Ilpasuno Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

Dnektporereparop. CrocoOsl MomydeHus
ANEKTPUUECKOI SPHEPTUU. DIEKTPOCTAHIIIHI
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH

64

65

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
"DNeKTpUuYeCKrue U MarHUTHHIE SIBIICHUS"

KonTponpHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubmmoreka [IOK
teme "TerioBbie siBieHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1 bubmmoreka [IOK
teme "[10CTOSHHBIH AIIEKTPUIECKHid TOK" https://m.edsoo.ru/ffO0acdc6
68 PesepBHbIil ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MaruuTHbIE SIBJICHUS"
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Newfn  Tema ypoka Koanuecrno yacos DiexkTponnbie HHPOBLIE
Bcero o0pa3oBaTejibHbIE PeCypPChl
1 Mexanunueckoe JBrxeHue. MarepuanbHas 1
TOYKA
Cucrema orcueta. OTHOCUTEIBLHOCTh bu6nmoreka [IOK
2 1
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIUHEHHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpssMonnHeITHOE paBHOYCKOPEHHOE 1 bubnmnoreka HOK
JIBIDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEIHOTO
6 paBHOYCKOpEHHOTO nBMXeHUs. [ paduk 1
CKOPOCTH
JlabopaTtopHast pabota "Onpenenenue
7 yCKOIfeHI/ISIf TCJ‘I;) npu paBHOI;)’CKOpeHHOM 1 bubmmorexa LOK
. . https://m.edsoo.ru/ff0adbl18
JIBIDKCHHHM 10 HAKJIOHHOM IIOCKOCTH
8 CBoboanoe manenue teia. OnbITh [amunest 1
PaBHOMEpHOE ABMYKEHUE IO OKPYKHOCTH.
9 [Tepuon IE JacToTa 06pameHHﬂ.p J};);HeﬁHaH u 1 bubmmorexa [OK
https://m.edsoo.ru/ff0ael76
yII0Basi CKOPOCTH
10 LleHTpOCTpEMUTETBHOE YCKOPCHHE
11 [lepseii 3akoH HeroToHa. BekTop cuibl bubmmoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHozelicTByOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius bubmuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmmoreka [IOK
Herorona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka bubmmorexa LIOK
https://m.edsoo.ru/ffO0aeca?2
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnuotexa [HOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna Tperis bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cumna TpeHus» bubmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubmuoteka [JOK
K03 UIMEHTa TPEHHUS CKOTbKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau nmo teme "3akoHbl HeroTOHA. bubnuoreka [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHUE CBO60§HOFO bubmorexa HOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpoxk-koHpepennus "JIBuxeHnuEe TET BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenne 3amau no teme "Cuia TSDKECTH U bu6nuoreka [IOK

3aKOH BCEMUPHOIO TATOTEHUA"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

[IepBas kocMu4eckasi CKOpOCTb.

bu6nuoreka [IOK

25 HeBecomocTh 1 meperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaIbHOW TOUKHU.
26 AbcomoTHO TBEpAOE Teno. PaBHOBECHE bubmmoreka [IOK
TBEPAOTO Tella ¢ 3aKPEIUIEHHOI 0ChIO https://m.edsoo.ru/ff0afe36
BpaLICHUS
27 MowmenT cuibl. LlenTp TsbkecTn
28 Pentenue 3amaud mo teMe "MOMEHT CHIIEL. bu6nmoreka [IOK
Llentp TspKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "ngaHqucxoe I[BII/I))KGHI/IC. ’ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b0408
Bsaumoneiicteue ten"
KonTponbhas pabota no Teme
30 "Mexra)lHquCK:e JIBUKCHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
Bsaumoneiicteue ten"
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 COXpZHeHI/I}I I/IMHyJ'ILZa. Ynopyroe u Bubmorexa [IOK
N https://m.edsoo.ru/ff0b07fa
HEYIpPyroe B3aMMO/ICHCTBHUE
39 Pemenue 3anay no Teme "3aKOH COXpaHEHUSI bubnmnorexka HOK
uMITyabca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexanuueckasi paboTa U MOLUTHOCTb bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U bu6mmoreka [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGopaTtopHas pabota «OnpeneneHue

paboThI CUJIBI TPEHUS TPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMXKCHUU TCJIa 110 FOpHSOHTaHBHOﬁ
IIOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
JlaboparopHnas pabota «3yueHue 3akoHa bubnmnoreka [HOK
40
COXPaHEHUsI SHEPTUI» https://m.edsoo.ru/ffOb12fe
41 KoinebarenpHOE IBUXKEHNUE U €T0 bu6nuoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [HOK
KosieOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuii U TPy XKHUHHBINA MasiTHUKU
Ypok- 3
| P
pHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJICOaHUSIX
Jla6 0 O
6 uacroms n nepioma roncGamt bitmorera LIOK
proA https://m.edsoo.ru/ffOblaec
MPYKHHHOTO MasTHUKA)»
Jla6 0 I1
47 nesmenvocm nepuona KoneGamit pysa bitmorera LIOK
pHoA pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
M . Coi
eXaHn4deckue BoJHbI. CBOMCTBA BuGmorexa [IOK
48 MeXaHU4YeCKUX BOJH. [Ipo1onbHbIE U

MOINCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4eCcKrue BOTHBI

49 B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"

50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa

51 Ypok-uccinenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u bubnmnoreka [HOK

53
uH(]pa3BYyK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOU pabOTeE MO TeMe

54 "3aII[<0HLI coxpaHeHIfﬂ. Mexalfnqecxne bubmmorexa LIOK

https://m.edsoo.ru/ff0b25f0

Kosie0aHusl U BOJTHBI"
KoHnTpoapHas padoTa o Teme "3aKoHbI

55 coxpaHeHus. MexaHndeckue Kojiebanus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubmuoreka [JOK
DJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa JIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenmus "llxkana

58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue bubmuorexa [JOK
AJIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
VYpok-uccnenosanue "M3yuenue CBONCTB

59 3J'IpeKTp0Mal“Il:I/ITHBIX BOJ'IHy: ITOMOIITBIO bubmmoreia LOK

https://m.edsoo.ru/ff0b2c6c

MOOmIIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpeieieHne YacTOThl U

60 JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI

61 DNeKTpOMarHuTHasl IPUpPO/Ia CBETA. bubmmoreka [JOK


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

CxopocTtb cBeTa. BomHoBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0

Ucrounuku cBeta. [IpsMonuueitHoe

62 pacnpocTpanenue cBera. 3armenust CoHIa Brbmmorexa LIOK
https://m.edso0.ru/ff0b3658
u JIyHbI
3aKOH OTpa)keHHs cBeTa. 3epkaia. Pemenue
63 3a/1a4 H%?i[pl/lMCHCHHG 3a1<01—11)a OTpayKEHUS bubnmorexa LIOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubmuorexa [JOK
cBera https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJIBBOBZ:III)/IC HonHono BHYTPEHHETO bubnuoreia LOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaKCHHS B ONTHYCCKUX CBETOBOAAX
JlaboparopHas pabota "Hccienoanue
66 3aBUCHUMOCTH yTJjia MPEIOMJICHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
creksio""
Ypok-koHpepenius "Vcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTHyeckas cuia JIMH3bI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3f2c
. bubnmnorexka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX https://m.edsoo.ru/ffob44da
JlaboparopHas pabota "Onpenenenue
70 @OKYEHOFE paC(I))TOSIHI/ISI u OIEITII[/IquKOI?I CHJIBI bubmmorexa LIOK
9 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmnoreka [JOK

JMH30BbIe TPUOOpPH"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

bu6nuoreka [IOK

72 I'na3 kak onrtuyeckas cucreMa. 3peHue https://m.edsoo.ru/ffOb4684
73 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI
74 HrroTona. Cnoxxenue CHCKTpaJ'IBHLII)X bubnmorexa LIOK
https://m.edsoo.ru/ffOc0f4c
uBeroB. [{ucnepcus ceera
JlaGopaTtopHas pabota "OMbITHI 11O
75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U bubnmnoreka HOK
BOCIIPHUSATHIO I[BETA IIPEIMETOB IPH MX https://m.edsoo.ru/ff0c0e2a
HaOII0/ICHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: IUCIiepcus, uHTephepeHIUs U
nudpakmys"
77 OmneiTel Pe3epdopaa v ruranetapaast MOJIeIhb bubnuotexa [HOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue 1 MorjoueHue cBeTa aTOMOM. bubnmnorexka [JOK
KBanTbl. JInHeHyaThie CIIEKTpPhI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubmuotexa [JOK
ucIycKkaHus" https://m.edso0.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne atromHoro siapa. Hykinonnas bubnuotexa [JOK
MO/IeITb https://m.edsoo.ru/ff0c18ac
83 PangmoaktuBHBIE TpeBparieHus. M30Torbr bubmmorexa LIOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3amau no teme: "PagmnoakTuBHEBIE bu6nuoreka [IOK


https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

npeBparieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
U3JIy4YEHHUs B IPUPOJIE, MEAMIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmmoreka [IOK
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
DOHeprus CBsI3U aTOMHBIX s1iep. CBA3b bubmuorexa [JOK

88
MAacChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau no reme "Snepueie
peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubnmnorexka HOK
Ucrounnku suepruu ConHIa 1 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenus "SnepHast sSHepreTuka.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyY€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE MOJIE. bubnmnoreka [JOK
DJeKTpoMarHuTHBIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DNEeKTPOMaruuTHOE MOJIE.
OJeKTpOMarHUTHbIE BOJHBI. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o6obmeHue. Jlaboparopusie bu6mmoreka [JOK
pabotsI o Kypcy "B3anmoneiictBue e https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06006menue. Pemenue BuGmiorexa [IOK

95 pacUETHBIX U KaYEeCTBEHHBIX 33/1a4 110 TeMe

"TemnoBsie porecch”

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTopenue, 0600mmenue. Pemenne

bu6nuoreka [IOK

96 pPacYeTHBIX U Ka‘ICCTBeHHBIXUSaI[a‘I 10 TeMe 1 https.//m.edsoo.ru/ff0c2a22
"KIIJI TermoBsiX aBurarenci'”
o H;::BTGOPCHI/IC, Ic:foime:ne. Peguale:ne . . BuGmorexa LIOK
YETHBIX U KaYE€CTBEHHBIX 9 110 TEM
%,) " 8 https://m.edso0.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
[ToBTOpenue, 0600meHNE. JlabopaTopHbIe bubmuorexa [JOK
98 " " 1
paboThI o Kypcy "CBETOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
39 | movemmmmn e eve Tsaronst sompanes . Batmorera LIOK
\ P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o606menue. Pabota ¢ 1 bu6nuoreka [IOK
tekctamu 110 Teme "Konebanus u BoHb!" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6nuoreka [JOK
tekcTamu 110 TeMe "CBeTOBbIE sABJICHHS" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TeKcTamu 1o Teme "KBaHTOBas U siepHast 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA

[Tepeimkun .M., UBanos A.W. ®usuka: 7-if kiacc: 6a30BbIi ypoBeHb: yueOHUK. 2023 T.
[Teprimkun A.B. ®usnka. 8 kiacc: yueonuk / Anexcanap BacunseBuu, E. M. I'ytHuk ; A. B.
[Neppimkun, E. M. I'ytHuk. - 5-e u3ganue. - Mocksa : [Ipoda, 2018.

[Teppimkun A.B. ®usnka. 9 kinace: yueonnk / Anexcanap BacunseBuu, E. M. I'ytHuk ; A. B.
[Neppimkun, E. M. I'ytHuk. - 5-e u3ganue. - Mocksa : [Ipoda, 2018.
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