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IHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOmIEro 0Opa3oBaHMsS COCTaBICHAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOMN
nporpammel, npeacraBieHHbIx B PI'OC 00O, a takxke ¢ yu€roMm denepanbHOl pabouelt mporpaMMmsl
BocnuTanus u Konuenmuu npenogaBanus yueOHoro mpeamera « usznukay.

Conepxanue TporpaMMbl 1O (U3MKE HAMpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHOHAYYHOU
IpPaMOTHOCTH OOyYaromMXCsl M OPTaHU3aIUI0 N3ydeHUs! (PU3UKH Ha eATENIbHOCTHOW OCHOBE. B mporpamme
o (pu3MKe yYUTHIBAIOTCS BO3MOXKHOCTU y4eOHOro mpenmMera B peanuzanuu tpedoBanuii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEMETHBIM pe3ylibTaTaM O0y4YeHHS, a TaKKe MEKIPEIMETHBIC CBS3H
€CTECTBEHHOHAYYHBIX Y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.

[Tporpamma mo ¢u3mKe yCcTaHABIMBAET paclpeesieHue yaeOHOro MaTepraia mo rogaM oOydeHus (1o
KJlaccaM), IIpeyiaraeT MpUMEPHYIO IOCIIEI0BaTEIbHOCTh U3yUEHHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MIPEIMETHOTO COACPKAHUS U yu&Te BO3PACTHBIX OCOOCHHOCTEH 00yUYatonIXCs.

[Iporpamma 1o ¢usuke pa3paboTaHa C IETBI0 OKa3aHUS METOAWYECKOH IOMOINM YUYUTEIIO B
CO3/1aHHUU pabouel IpOrpaMMel 10 y4eOHOMY IIPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIONINM ISl €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB, MOCKOIBKY
(bu3nyecKre 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH, OMOJIOTHeH, aCTpOHOMHUEH
u (Qusnueckoil reorpadueld, BHOCHT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY MHpa, HPEIOCTaBIISET
HanOonee siCHBIE O0Opas3bl NMPUMEHEHUS HAYYHOTO METOJa IO3HAaHUS, TO €CTh CI0CO0a TOIydeHUs
JIOCTOBEPHBIX 3HAHUI O MHpE.

Opna u3 TNaBHBIX 3a7a4 (U3MYECKOTO 00pa3oBaHUs B CTPYKType 00IIero oOpa3oBaHHs COCTOUT B
(hopMUPOBaHUH €CTECTBEHHOHAYYHOUM IPaMOTHOCTH U HHTEpECa K HaAyKe Y 00yJaronuxcs.

W3zyuenune ¢pu3ukn Ha 6a30BOM ypOBHE MPEAIIONIATACT OBJIAJCHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIMMH €CTECTBEHHOHAYYHYI0 TPAaMOTHOCTb:

® HAy4YHO OOBSCHSTH SIBJICHUS;

® OIICHUBATh U IOHUMATHh OCOOCHHOCTH HAyYHOTO MUCCIICTOBAHMS,

® UHTEPIPETUPOBATh JAHHBIE U HCIIOJIb30BATh HAYYHBIC J10KA3aTEIbCTBA JJIA MOJYYEHUS
BBIBOJIOB.

Llenn n3ydenus: (U3MKA Ha ypOBHE OCHOBHOTO 00Imero oOpasoBanusi ompeneneHsl B KoHmenun
npenojaBaHus yueOHoro npenmera «Pusnka» B 00pa3oBaTelnbHbIX opranusanusx Poccuiickoii @enepanum,
peaM3yIONUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIe MPOrpaMMBbl, YTBEpkAEHHOH pemenueM Komneruu
Munucrtepctsa nipocBenienus: Poccuiickoit @enepannu (mpotokod ot 3 aexadpst 2019 r. Ne [1K4BH).

Henun usyvyenus ¢pusuku:

e npuoOpeTeHHe HHTEpeca M CTPeMJICHHS OOydYaloUmMXCsi K HAYYHOMY HW3YYEHHUIO HPUPOIHI,

pa3BUTHE UX UHTEIUIEKTYalIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;
® pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJ/i€ MO3HaHWs U (OPMUPOBAHHUE HCCIIEOBATEIHCKOIO
OTHOLLUEHUS K OKPY>KAOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3ydeHUs OCHOB CTPOCHHUS MATEPUU H
(byH1aMeHTaIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHHE TPEACTABICHUN O poNK (PHU3UKH Ui Pa3BUTHS APYTUX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHl;

® pa3BUTHE MPEJICTABICHUI O BO3MOXHBIX cdepax Oyaymel npodecCHOHAIBHOW AEATENbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JajbHEiIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHre 3TUX IleNiell mporpamMMbl 1o (U3UKE Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHHS
o0ecreunBaeTcs pelIeHueM CIeTyOIuX 3a/4ay:

e npuoOpeTeHHe 3HAHUI O JAUCKPETHOM CTPOCHHMU BEUIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,

AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e puOOpEeTeHWE YMEHUW OINHCHIBATH M OOBACHATH (U3MUYECKUE SBJICHHS C WCIOJIb30BAaHUEM
MOJy4YECHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PECIICHHUS MPOCTEHINHMX pPACUETHBIX 3a7ad C HCIOJIb30BaHHEM (DH3MYECKHUX
MojieTiell, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

e pa3BHUTHE YMEHUU HAOIIOAATh MIPUPOIHBIC SBICHUS M BBIMOIHATH OMBITHI, JIJAOOPATOPHBIC PAOOTHI
Y DKCIIEPUMEHTATbHBIC UCCIIEOBAHUS C UCTIONB30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

® OCBOCHHE NMPUEMOB padOTHI C HHPOPMAIUEH PUNUECKOTO COJEpKaHuUs, BKIItoUask HH(OPMAIIHIO O
COBPEMEHHBIX JOCTIXKCHUAX (PU3MKH, aHAIIU3 U KPUTUYECKOE OLICHUBaHHUE WH(OPMALIUK;

® 3HAKOMCTBO cO cdepamMu NPOPECCHOHATBHON JEATEIHHOCTH, CBS3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30Bblii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOAUTCS
238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B He/el0), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 102 4aca (3 yaca B Heeni0).

[Ipennaraemeiii B mporpamMMe Mo ¢uU3MKE NepedeHb JadOopaTOPHBIX pabOT M OMBITOB HOCUT
PEKOMEHIaTeIbHBIA XapaKTep, YUUTENb JIelaeT BBHIOOP MPOBEACHUS JTa00paTOPHBIX PabOT W ONBITOB C
y49éTOM HMHIWBHIYaJbHBIX OCOOCHHOCTEH OOYydYaroIUXCs, CIUCKA AKCIECPUMCHTAIBHBIX —3a/JIaHUH,
IpeJyUIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO YK3aMeHa 110 (pH3HKe.

COJEP/KAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®usuka u e€ poJib B MO3HAHUM OKPYKAIOLIEr0 MHPA.

®duznka — Hayka o npupoje. SABneHus npuponabl. Ou3nvecKkue SBICHUS: MEXAHUYECKHUE, TEIJIOBBIE,
3IEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusnueckne BenuuyuHbl. M3Mmepenue ¢usnueckux BenununH. Ousnueckue mpubdopsl. [lorpemHocts
n3MepeHuil. MexxayHapoaHas CUCTEMa €AUHULL.

Kak ¢wusuka m gpyrue ecrecTBeHHble HayKH H3ydaloT Npupody. EcTecTBEeHHOHayuHBI MeETOJ
MO3HAHUS: HAO0IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT IO IMPOBEPKE
TUIOTE3, O0BSICHEHHE HA0II01aeMoTo sSBicHus. Onucanue GU3NIeCKuX SBICHUHN ¢ IIOMOIIBI0 MOJICTICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @uzuueckue NpuOOPHI U MPOIEeypa IPSIMbIX U3MEPEHU aHAIOTOBBIM U IU(POBBIM IPUOOPOM.

Jlabopamopuwie pabomsl u onvimol.

OnpeneneHne 1EHbI JeICHUS KT K3MEPHUTEIHLHOTO TPHOopa.

H3mepenne paccTOSTHUM.

N3mepenune o0bEMa KUAKOCTH B TBEPIOTO Tea.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne Temriepatypsl IpU MOMOIIM KHUAKOCTHOIO TEPMOMETpPA U AaTUUKA TEMIIEPATYPBhI.
[IpoBeaeHue uccnenoBaHus MO MPOBEPKE TUIIOTE3bl: JANbHOCTh MOJETA HIAPUKA, IMYIIEHHOI'O
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OO0JIbIle BHICOTA ITYCKA.

Paznen 2. [lepBoHayanbHble CBeeHNsI 0 CTPOEHUH BellleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mmepbl. OMNbBITHI, JI0KAa3bIBAIOIINE JIUCKPETHOE
CTPOEHHUE BEILIECTBA.
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JiBumxkeHue yactul] BeniecTBa. CBA3b CKOPOCTH IBMXKEHMSI 4acTULl ¢ TeMIeparypoil. bpoyHoBckoe
nBrokenue, 1uddysus. BzaumozeiicTBrue 4acTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.



ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE ra30B, KUIAKOCTEH U TBEPIBIX (KPUCTAIIMYECKUX) Tell.
B3anMocBs3b MeXly CBOMCTBAaMH BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSAX U UX aTOMHOMOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaOmtonenue OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddysuu.

3. Habmonenue siBineHui, 0OBSCHIIOMUXCSA TPUTSHKEHUEM HITH OTTAJIKUBAHHEM YaCTHI] BEIIECTBA.

Jlabopamopusie pabomsl u onvimol.

1. Ouenka nuaMmeTpa aToMa METOJIOM PSAIOB (C UCTIONIB30BaHUEM doTorpaduii).

2. OmnbIThI 10 HAOIIOACHHIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThl 10 OOHAPYKEHUIO JEUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBuikenue u B3aumojieiicTeue Tel.

Mexanuueckoe nBHKeHUE. PaBHOMepHOe U HepaBHOMepHoe aABMkeHue. Ckopoctb. CpenHss
CKOPOCTb IPY HEPABHOMEPHOM JIB)KEHHH. Pacuér myTu 1 BpeMeHU IBUKEHUS.

SBnenue wHepuuu. 3aKOH WHEPIUHU. B3aummonelcTBHEe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocTs BemecTBa. CBA3b IVIOTHOCTU € KOJIMYECTBOM
MOJIEKYJ B €IMHUIE 00bEMA BEIIECTBA.

Cuila Kak xapakTepucTHKa B3auMojeicTBus Ten. Cuna ynpyroct u 3akoH ['yka. M3mepenue cuibl ¢
IIOMOUIBI0 JUHAMOMETpa. SIBjIeHHe TAroTeHust U cuia TskecTH. Cuila TsDKeCTH Ha ApPYrux IulaHerax. Bec
tena. HeBecomocTs. CrokeHHE CWII, HAMpaBICHHBIX MO OAHOM mpsiMoil. PaBHopeicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHHs U TPEHUE TTOKos. TpeHue B mpupo/ie U TEXHUKE.

emoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHUS Tena.

N3mepenne ckopoCcTy MPSIMOJIMHEMHOTO JIBUXKEHHUSI.

Habnronenue siBieHus: HHEPLUU.

Habmtoienne n3MeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU Tell.

CpaBHeHME MacC MO B3aUMOJACHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOH.

Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHHUs (IIapuka B KHJAKOCTH, MOJETH
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AIEKTPUIECKOTO aBTOMOOMJIS U TaK Jajee).

2. Ompenenenne cpeHEeH CKOPOCTH CKOIBKEHUS OpyCKa WIIA IIApUKA 110 HAKIIOHHOW TUIOCKOCTH.

Ompezenenne MmI0OTHOCTU TBEPOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh pacTsDKeHUs (IedopManuu) MOPYKUHBL  OT
MPUIIOKEHHON CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHMS OT Beca Tella U Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBiienne TBEPABIX TeJ, (KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHbBIIICHUS U yBEIMYCHUs JaBieHus. JlaBneHue raza. 3aBUCUMOCTh J1aBICHUS

(98]

raza or o0béma, Temmneparypsl. llepenaua naBneHus TBEPABIMU TEJIaMH, >KMJKOCTSAMHU U ra3aMu. 3aKOH
[Tackans. IIlneBMaTHueckue MalMHbI. 3aBUCUMOCTD JIABJICHUS >KUJKOCTH OT IiyOuHBL. ['mapocraTuueckuii
napazgokc. Coobuaromuecs cocyabl. ['upaBanueckue MEXaHU3MBbl.

Atmocdepa 3eman u atmochepHoe naBieHue. [IpuumHBI CylIecTBOBaHMS BO3IYLUIHONH OOOJIOYKH
3emimn. Onwir Toppuuenu. M3mepenne armochepHOTO AaBiIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO TaBJICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubopsl 11t m3MepeHus: arMoc(hepHOTO 1aBICHUS.

JlelicTBUE KUIKOCTU M Ta3a Ha NOrpYy:KEHHOE B HUX Tejo. BelTankuBaromas (apXxuMenoBa) cHia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

emoncmpayuu.

1. 3aBHCHMOCTbH JIaBJIEHUS ra3a OT TEMIIEPATYPHI.
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[lepenaua naBiieHUs KUJIKOCTHIO U Ta30M.

CooOmiaromuecs CoCyabl.

I'mppasinueckuii npecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO TaBICHMSL.

3aBUCHUMOCTh BBITAJTKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM 4YacTH Tela U IUIOTHOCTHU
JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

VYcmoBue 1uiaBaHMs TEN: IUJIABAHUE WIIM TOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOILLICHUS
IUIOTHOCTEH TeJIa U SKUIKOCTH.

Jlabopamopuwvie pabomot u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa NOTpyKEHHON B )KHUJIKOCTh YaCTH Tela.
Onpenenenre BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B HKHUAKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKUBAIOIICH CUJIbI, AEHCTBYIOIIEH HA TEJIO B dKUJIKOCTH, OT MaCChl
Tena.

OMnBITH, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKWBAIOIICH CHJIBI, JEUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BhEMA MOTPYKEHHON B KUIAKOCTh YACTH TEJIA U OT IIOTHOCTH KHJIKOCTH.
KonctpynpoBanne apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM W OOpeneieHue e
Ipy30I0AbEMHOCTH.

Paznea 5. PaGora n MomHoOCTh. JHEpIrUs.
Mexannueckast pabora. MoIIHOCTb.

[IpocTeie MeXaHU3MEBL: pblYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBWiO paBHOBECHS pbIYara.
[Ipumenenue mnpaBuiia paBHOBECUS pbluara K OOKy. «3omoroe mpaBmio» Mexanuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckass sHeprusi. KuHernueckass W moTeHIManbHas 3Heprus. [IpeBpamieHue ogHOro BHIA
MEXaHWYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHUKE.
emoncmpayuu.

1.

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onvimol.

1. Omnpenenenue paOGoThl CHIIBI TPEHHUS MPU PABHOMEPHOM ABM)KEHHUU Teja IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.
2. HccnenoBaHue ycloBUM paBHOBECHS pblyara.
3. Wsmepenune KIIJl HaKIOHHOM MJIOCKOCTH.
4. W3yueHue 3aK0HA COXPAHEHUS MEXAaHUYECKOMN SHEPTUH.
8 KUIIACC

Pa3gen 6. TenioBblie IBJICHUA.
OCHOBHBIE TTOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOpHH CTPOCHUS BeliecTBa. Macca U pa3mMepsl
aTOMOB M MOJIeKyJ. OMBITHI, TOATBEPKIAIOLINE OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPHH.

Mopnenu TBEPAOTO, JKUAKOTO U ra3000pa3HOro COCTOSHUM BemmecTBa. Kpucrammdeckue u aMopgHbIe
tena. OOBSICHEHHE CBOWCTB Ta30B, KHIKOCTEH M TBEPABIX TEI HAa OCHOBE IOJOKEHUH MOJEKYISIPHO-
KHHeTH4YecKoi Teopun. CMauuBaHue U KalWUIIpHbIE sIBJIEHUS. TemIoBoe paciupeHue U CoKaTHe.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHMXKEHMsS 4YacTULl. BHyTpeHHss

sHeprua. CrocoObl M3MEHEHHs BHYTPEHHEH OSHEPruu: TeIulonepenada W COBEpIIeHHe padoThl. Bumbl
TEILIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKIIUS, N3JIyYCHHUE.

KonnyecTBo TemioThl. YenbHas TEIIOEMKOCTh BelecTBa. TemngooOMeH M TEIIOBOE paBHOBECHE.
VYpaBHenue teruioBoro OanaHca. [lnaBieHue M OTBepJeBaHME KPUCTAJUIMYECKUX BEILECTB. Y JeNIbHAs
temioTra IuiaBneHus. IlapooOpazoBanue u konpaeHcauusa. Mcmapenuwe. Kunenuwe. YnenbHas Temiora
napooOpazoBaHusl. 3aBUCUMOCTH TEMIIEPATYPhl KUIICHHUS OT aTMOC(EPHOTO JaBIICHHSL.



BnaxxnocTs Bo3yXa.
DHeprus TOIUIMBA. Y IeibHAs TEII0Ta CrOPaHUs.
[Tpunuunsr pabotsl TemioBeix asurareneil KIIJ[ temnoBoro nsurarens. TemsoBble aBUTATeNd U
3alIUTa OKPYKAIOILIEH CpeIbl.
3aKOH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX IPOLIECCAX.
emoncmpayuu.
HaGirotenne OpoyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysum.
Habmtoienue siBjeHuit cMaurBaHUs U KaWUISIPHBIX SBJICHHI.
Habmtoienue TemnoBoro paciupeHus Ted.
W3meHneHue naBieHus ra3a npyu U3MEeHEeHUU 00bEMa U HarpEeBaHUU W OXJIAKICHUH.
[IpaBuiia u3MepeHus TeMIepaTypsbl.
Bunael Terionepenayu.
OxmnaxieHue Ipy COBEPIICHUH PabOTHI.
9. HarpeBanue rpu coBepiieHUN pabOThl BHEIIHUMU CHIIAMHU.
10. CpaBHEeHME TEIIIOEMKOCTEHN pa3IMYHbIX BELECTB.
11. HaOnroneHue KureHus.
12. HabntoeHue nocTosHCTBA TEMIIEPaTyphl MPU MIIABICHUH.
13. Mogenu TemIoBbIX ABUTaTENIEH.
Jlabopamopusie pabomsl u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHMUSL.

S A

OnbITH IO BRIPALIMBAHUIO KPUCTAIUIOB MIOBAPEHHON COJIM WM caxapa.

OnbIThl IO HAOIOIEHUIO TEIUIOBOTO PACIIMPEHUS I'a30B, )KUJKOCTEH U TBEPBIX TEIl.
OmnpenencHue 1aBieHUs BO3/LyXa B OaJIOHE IINPHLIA.

OmnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS BO3IyXa OT €ro 00bhEMa M HarpeBaHus WIN
OXJIKIACHUSL.

6. IlpoBepka rumore3bl JUHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIepaTyphbl.

ANl e

7. HabmoneHue M3MEHEHUS BHYTPEHHEW SHEpPruu Tela B pe3yibTare Tersonepeaayd U paboThl
BHEIIIHUX CHIL.

8. HccnenoBaHue sIBJIEHUS TEINIOOOMEHA IPU CMEIIMBAHUU XOJIOJHON U ropsiueil BOJbl.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOIO BOJOW IpU TEIUIOOOMEHE C HarpeThiM
METAIINYECKUM LIUITUHAPOM.

10. Onpepenenue yaenbHOU TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporuecca UCIapeHHUsl.

12. Onpenenenne OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEMIOTHI IUIABJIECHUS JIbJA.

Paznen 7. DiekTpuyeckue ¥ MArHUTHBIE SIBJIEHUS.

Onexrpuzanus Ten. J[Ba poaa 3JeKTpUUECKUX 3apsiioB. B3aumopelcTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTb CHJIbI B3aUMOJEHCTBUS 3apSKEHHBIX TNl OT BEIMYMHBI 3apS10B U PACCTOSTHUS MEXTY
TeIaMu).

Onexkrtpudeckoe mose. Hanpsk€HHOCTh  3nekTpuueckoro mois. [IpuHOMI — cyneprno3unuu
JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM dJeKkTpuueckuid 3apsia. CTpoeHue aTtoma.
[IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHMSI AJIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKUN TOK. Y CIIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOrO TOKA. VICTOYHMKH IMOCTOSTHHOT'O TOKA.
JIeHCTBUS 3IIEKTPUUYECKOr0 TOKA (TEIUIOBOE, XMMUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KHUJIKOCTSIX U
rasax.



Onexkrpuueckass uenb. Cuna Toka. Dnekrpuueckoe HampspkeHue. CONpOTHBIIEHHE MPOBOJHHKA.
VYnenpHOE conpoTUBIeHHE BelecTBa. 3akoH Oma i yyacTka uenu. [locnenoBaTenbHoe U napajuieabHOE
COEJMHEHHE ITPOBOJHUKOB.

PabGota u MoOmHOCTH 3JEKTpUYecKoro Toka. 3akoH Jxoyns—JleHna. DleKTpHyYecKHe Lenu |
NOTpeOUTENH IEKTPUIECKOH sHeprun B ObITy. KopoTkoe 3aMbIkaHMe.

ITocrosiHHbIe MarHuThl. B3aumopelcTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe
noJie 3eMJIM U €ro 3HaueHue Juid Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1osie 3JeKTPUUECKOro TOKa.
[IpumeHeHHe 3IEKTPOMarHUTOB B TEXHMKE. JIeHiCTBME MarHUTHOrO MOJs Ha MPOBOJHUK C TOKOM.
DJeKTpOoABUTaTEb TOCTOSTHHOTO TOKa. VIcnoabp30BaHue 3IIEKTPOABUraTeNe B TEXHUUECKUX YCTPOMCTBaxX U
Ha TPaHCIIOpTe.

OnbiTel Dapaness. SIBieHue sneKTpoMarHUTHOM uMHAykuuu. IIpaBwiio JleHuma. DnexTporeHepatop.
CriocoObI OTYy4eHUS AIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIMN HAa BO30OHOBIIIEMBIX UCTOUYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3aus Teil.

JIBa pojia aJEeKTPUYECKUX 3apsA0B U B3aUMOJICICTBHIE 3apsyKEHHBIX TEJl.
Y CTpOUCTBO U JEHCTBHE IEKTPOCKOIA.

OnexkTpocTaTHyecKasi UHIYKLHUS.

3aKOH COXpaHEHHUs IEKTPUUECKHX 3apsi/IOB.

[TpoBOTHUKY U JHAIEKTPUKH.

MonenrpoBaHu€E CUIIOBBIX JIUHUHN 3JIEKTPUUECKOTO HOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.
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JIeCTBUS AIIEKTPUUECKOrO TOKA.
. DJIEKTPUUECKUN TOK B 5KUIKOCTH.
. ['a30BbIi1 pazpsa.
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. I3MepeHue cuibl TOKa aMIepMeTpoM.
. I3MepeHnue 31eKTpruuecKoro HaupsyKeH!us BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHUBICHUH.
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. B3aHMOI[€fICTBH€ IIOCTOSIHHBIX MAarHuToOB.
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. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUsI TIOJIFOCOB MarHUTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OneIT OpcTena.

. MarauTHoO€ 1moJje Toka. JJIeKTPOMAarHur.

. [lelicTBME€ MAarHMUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

. DJIEKTPOJABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUH.

. OnpiTer Dapanes.
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. 3aBUCHMOCTD HaIlpaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.

25. DIIEKTPOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopuwvie pabomot u onvimel.

OnbITHI 110 HAOJIIOACHHIO DJIEKTPU3ALUN TET MHAYKIIMEH U MPYU COMPUKOCHOBEHUH.

UccnenoBanue AeMCTBUS IEKTPUUECKOTO MOJISI HA TPOBOJIHUKH M TUDJICKTPUKH.

COopka u mpoBepKa paboThI IEKTPHUUECKOH IeTH TOCTOSHHOTO TOKA.

W3mepeHnue u peryIupoBaHHUe CUIIbI TOKA.

N3mepenne u peryaupoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT CONPOTUBIEHUS pE3UCTOpPa
U HaMpsDKEHUS Ha PE3UCTOpeE.
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7. OHLITBI, ACMOHCTPUPYIOIINE 3aBUCUMOCTE JJICKTPUUYCCKOI'O COIMMPOTUBJIICHUSA MHNPOBOJAHHKA OT €Iro
JJIMHBI, INTIOMIAAX ITOIICPCUYHOI0 CCUCHUS U MAaTCpHaJia.



8. IlpoBepka mpaBuna CIOXEHHMS HANPSOHKEHUM IMPU IOCIEJOBATEIBHOM COEAVMHEHMHM JIBYX
PE3UCTOPOB.

9. Ilposepka mpaBuiia Juisl CUIbI TOKA IIPH NapalIeIbHOM COCIUHEHUU PE3UCTOPOB.

10. Onpenenenne paboOTHI MEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenne MOLHOCTHU 3JIEKTPUYECKOTO TOKA, BBIJEIIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILLErO Yepe3 JaMIIOUKy, OT HANPSKEHMSI Ha HEH.

13. Onpenenenue KI1/I narpesarens.

14. ViccnenoBanne MarHUTHOTO B3aUMOIEUCTBUS TOCTOSSHHBIX MarHUTOB.

15. 3ydyeHne MarHuTHOTO I0JIsl IIOCTOSIHHBIX MAarHUTOB ITPHU UX 00BEIMHEHUH U pa3ieICHUH.

16. UccnenoBanne AeMCTBUS 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHSI KaTyIIKH C TOKOM M MarHuTa
OT CHJIbI TOKA U HAaIIPaBJIEHUS TOKA B KaTyIIIKE.

18. M3yueHue neiicTBUsS MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

19. KoncTpynpoBanue 1 uzyuyeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenune KIIJ] anekTpoBUraTesibHON YCTaHOBKH.

21. OnbITEl IO MCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW MHIYKIIMHU: UCCIIEOBAaHHE H3MEHEHUI
3HAYEHUS U HaIlPaBJICHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexannyeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOIo JBWXEeHUs. PaBHOMepHOe mpsmoiuHelHoe IBWkeHue. HepaBHOMepHOE NpSAMOIUMHENHHOE
nBukeHue. CpeiHsisi U MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBHXKEHHUU.

Yckopenue. PaBHoyckopeHHOE NpsMOInHEHOE nBkeHne. CBoOoHOe nagenue. OnbITol [anues.

PaBHOMepHOEe nBWKeHUE MO OKpykHOCTH. [lepuox u vacrota obOpamenus. JluneliHas W yrioBas
ckopoctu. LleHTpocTpeMUuTenbHOe yCKOPEHHE.

IlepBeii 3akoH Hprotona. Bropont 3akoH Herorona. Tperuit 3akoH Herortona. IlpuHnmn
CYNEPIIO3ULINH CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TpEeHUs CKOJIbXEHUs, CUJIa TPEHUS NTOKOs, Ipyrue
BH/IbI TPEHHUSI.

Cuna TsHKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEeHUE CBOOOAHOTO NaneHus. [[Bmkenue miaHer
Bokpyr Counnua. IlepBas kocMuyeckasi ckopoctb. HeBecomocTh u neperpys3ku.

PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecume TBEpPAOro Teia ¢
3aKPEIIEHHON OChIO BpamnieHus. MoMeHT cuibl. LleHTp TskecTH.

WNmnynece tena. U3mMenenne ummyinbea. MMmynbe cuibl. 3aKOH COXpaHEHMs UMIIyJbca. PeakTnBHOE
JBUKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cunm TskecTd, ynpyroctu, TpeHus. CBSI3b SHEPruu U
pabotel. IloreHumanbHast SHEprus Tena, MOAHITOrO Haj MOBEPXHOCThIO 3emiid. [loTeHIuanbHas sHeprus
ckaroil npyxuHsl. Kunernueckas sHeprus. Teopema O KHMHETHYECKOM SHEPruM. 3aKOH COXPaHEHMs
MEXaHUYECKON IHEPTUN.

emoncmpayuu.

1. HaOnroneHune MexaHMYECKOro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHME IyTeH W TPAeKTOPUHM ABMXKEHMSI OJJHOTO M TOTO K€ T€la OTHOCUTEIbHO PA3HbIX TEJ

oTCufTa.

3. H3mepeHue CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBU>KCHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHUS.
5. HabGnrogenue qBUXKEHHs TeJa IO OKPY>KHOCTH.

o



7.

8.

9.

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

HaGntoneHne MexaHMUYECKUX SIBJICHMH, MPOMCXOIAIIUX B cucTeMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTEJIBHO KaOuHeTa (QU3UKU.
3aBUCHUMOCTb YCKOPEHUS T€Ia OT MAcChl Tejla U ACHCTBYIOLIEH HA HETO CHJIBL.
HaGmoeHne paBeHCTBA CHJI IPH B3aUMOAEHCTBUU TEL.

N3menenue Beca Tena Ipu yCKOPEHHOM JIBUKCHUU.

Ilepenaya ummynbca Ipy B3aUMOJAEHCTBUU TEIL.

[IpeoOpa3oBaHus JHEPTUU NPHU B3aNMOACHCTBUH TEIL.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMIyJbCca MU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

HaGntoneHue peakTUBHOTO IBUYKEHMSL.

CoxpaHeHue MeXaHU4eCKO SHEpruy IpyU CBOOOJHOM Ma/IEHHUH.

CoxpaHeHne MEXaHNYECKON SHEPTUH ITPH IBUKEHUU TeJla MO/ IeHCTBUEM IIPY>KUHBI.

Jlabopamopuwie pabomsl u onvimol.

1.
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10.

1.

KoHcTpyupoBanue Tpakrta Juis pa3roHa W JTAJIBHEHIIEr0 paBHOMEPHOTO JBIOKCHUS IIAPHKA WIIH
TCJICKKHU.

Omnpenenenne cpeqHeil CKOPOCTH CKOJBKEHHUS OpycKa WM ABMOKEHHS IIAapUKa 1O HAKIOHHOW
TUTOCKOCTH.

OmnpeneneHne YCKOPEHUs Tejla MPH PABHOYCKOPEHHOM JIBH)KCHHH 110 HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBM)KCHUU 0€3 HadyaJIbHOM
CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CIIM TPU PABHOYCKOPCHHOM JIBFDKCHUHW 0O€3 HadalbHOW CKOPOCTH MYTH
OTHOCSTCS KaK PsiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIME IPOMEIKYTKHA BPEMEHHU OJIMHAKOBBI.
HccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKECHHUST OT CHITBI HOPMAJILHOTO JIaBJICHHSI.
Onpenenenne Ko3hHUITUESHTA TPSHUS CKOJTBKCHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHMU Tela IO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C MUCIIOIB30BAaHIUEM HETIOIBUKHOTO U
MOJIBUKHOTO OJIOKOB.

W3yueHue 3akoHa COXPAHECHUS SHEPTHH.

Pa3zgen 9. Mexannyeckue KoJe0aHus U BOJHBI.

KonebarenpHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWMN: TMEPHOJ], 4acTOTa, aMIUIUTY/A.
MatemaTuueckuil U NpyKUHHBIN MasTHUKY. [IpeBpalienue suepruu npu KojaedareabHOM ABUKEHUH.

3aryxatomue Kosiebanus. BoiHyxneHHble konebanus. Pesonanc. Mexanuueckue BojiHbI. CBOHCTBa
MEXaHWYECKUX BOJH. [IpononbHble U nonepeuHble BOJIHBL. JJIMHA BOJHBI U CKOPOCTH €€ paclpoOCTpaHEHMUS.
Mexanndeckre BOJIHBI B TBEPIIOM TEIIE, CEHCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3ByK u yIbTpa3ByK.

emoncmpayuu.

1. Habmronenue xosnebaHuit Tel moj AEUCTBUEM CHIIbI TSKECTU M CHIIbI YIIPYTOCTH.
2. Habmonenne konebaHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HabmoneHue BBIHYXACHHBIX KOJIeOaHUH U pe3oHaHca.

4. PacmpocTpaHeHHe IPOIOJIBHBIX U NONEPEYHBIX BOJIH (Ha MOEIH).

5. HabmoneHue 3aBUCMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.

6. AKyCTUYECKUH pE30HAHC.

Jlabopamopuwie pabomsl u onsimol.

1.

2.
3.
4

Omnpenenenre 4acToThl U Meproia KoineOaHu MaTeMaTHYecKOro MasTHHKA.

Omnpenenenre 4acToOThl U Mepro/ia KoineOaHuil MPy>KUHHOTO MasSTHHKA.

HccnenoBanue 3aBUCMMOCTHY TIEprUoa KojeOaHU OIBEIICHHOTO K HUTHU Ipy3a OT JJIHUHBI HUTH.
UccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHU MPY>KUHHOTO MasITHUKA OT MacChl rpy3a.



5. TlpoBepka HE3aBUCUMOCTHU NepUOAa KoJIeOaHU Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
6. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEepHo/ia KoieOaHui MPYKMHHOTO MasSTHUKA OT MaccChl
rpy3a 1 )KECTKOCTHU MPY>KUHBI.
7. VI3mMepeHue ycKOopeHUs: CBOOOHOTO Ta/ICHUS.
Pa3zpnen 10. DiaeKTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMarHuTHOE 1oJie. DJIEKTPOMATrHUTHBIE BOJHBL. CBOWCTBA AJIEKTPOMArHUTHBIX BOJH. [lkana
3JIEKTPOMArHUTHBIX BOJIH. MCrI0/Ib30BaHKE AIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarauTHas mpupoza ceeta. CKopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.
emoncmpayuu.
1. CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBBbIE CBOICTBaA CBETA.
Jlabopamopuwie pabomut u onvimol.
1. HM3ydeHue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeedoHa.
Pa3nen 11. CBeToBELI€E IBJICHHUS.
JlyueBas Moxens cBera. Mcrounuku cBeta. IIpsMonnHeliHOe pacnpocTpaHEeHHE CBeTa. 3aTMEHUs
Comnnua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)K€HHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomieHus cBeTa. [lonHOe BHYTpEHHEE OTpa)XKEHUE CBETA.
Hcnonbs30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xon mydeli B mua3e. Onrtrdeckas cucreMa (oToarmapara, MUKPOCKoIa U Teneckomna. ['as kak
onTHYecKas cucreMa. bian3opykocTs U JalbHO30PKOCTb.
Paznoxenune Oemoro cera B cmekTp. Omnbitel HptoToHa. CrloXeHHE CHEKTPaIbHBIX IIBETOB.
Jucnepcus cgera.
emoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.
OnTuyeckuii CBETOBO/I.
Xox my4eit B coOMparoiiei JInH3e.
Xox 1ydeil B paccenBarole JTMH3E.
[Tonydenue n300pakeHUid ¢ TOMOIIBIO JIUH3.
9. Ilpunuun pelictBug oToarnmapara, MUKPOCKOIIA U TEJIECKOIa.
10. Mogensb rinasa.
11. Paznoxxenue 0enoro cBeTa B CIEKTP.
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12. Tlonyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwie pabomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJia OTPAKEHUsSI CBETOBOTO JIyda OT yIJia MaJCHHUS.

2. H3yueHue XapakTepHUCTUK U300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCMMOCTH YIJla IPEJIOMIIEHUS CBETOBOTO Jy4a OT yria MajgeHUs Ha TpaHuIle

«BO3IyX—CTEKJIION.

[Torydenne n300pakeHUIA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OnBITHI 1O Pa3I0KEHUIO OEJIOTro CBETa B CIIEKTP.

OMNBITHI 110 BOCIIPUSATHUIO I[BETA MPEAMETOB MIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DHIIBTPHI.
Pa311e.11 12. KBaHTOBBIE SIBJICHMS.
Omnsitel Pesepdopaa u rmianerapuas Mmozaens atoma. Mogens atoma bopa. Mcnyckanue u morsiomnieHue

cBeTa aromoM. KBaHThl. JInHeiiuaTeie CrieKTpsI.

No v oA

PanuoaktuBHOCTh. Anb(a, 6eTa- u ramma-u3nydenus. CTpoeHue aToMHOTro siapa. Hykinonnas monenb
aToMHoOro sapa. M3oronel. PagnoaktuBHble npeBpaiieHus. [lepuoa nmonypacnaaa aTOMHBIX SIAEP.



SnepHple peakunu. 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MacCOBOIO YHUCEN. DHEPIHsl CBSA3M aTOMHBIX
anep. CBs3b Maccel U 3Heprun. Peakuuu cunTesa u nenenus auep. Merounnku snepruu CosHLA U 3BE3 L.

SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3Iy4€HUN HA )KMBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHus U MOIJIOIIEHNUS.

CrieKTphl pa3InMyYHbIX I'a30B.

CrexTp Bozopoja.

Habmronenue TpexoB B kamepe BuibcoHa.

Pabora cuéTurika HOHU3UPYIOUX U3TYyYECHUH.

Perucrpanus nzinydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuwvie pabomot u onvimel.

1. HaOmoneHue CruTOMIHBIX U JIMHEHYATBIX CIEKTPOB H3ITyUSHUS.

2. MHccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTHUIIBI IO TOPMO3HOMY IyTH (110 (hoToTrpadusiM).

3. U3mepeHue paaroakTUBHOIO (oHa.

IToBTOpHTE/ILHO-00001IIAOIINI MOLYJIb.

[ToBTOPUTENEHO-0000IIAOINK  MOJTYJIb TMPEAHA3HAYEH JUIS CHCTEMaTH3allid W 0000meHus
IPEIMETHOTO CO/EPIKAHUS U OIBITA JAEATEIbHOCTH, IPUOOPETEHHOIO MTPU U3YUYEHUH BCEro Kypca GU3UKH, a
TaKkXke JUId IMOJAIOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMeHy IO (u3uke A o0ydaroliuxcs,
BBIOPABIINX ATOT YU4EOHBIH MpPeIMET.

[Ipu u3ydeHUH TaHHOTO MOAYJISI PEANU3YIOTCSI U CUCTEMATU3UPYIOTCS BUJBI €SI TEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCs JIOCTHIKEHHE NPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToB
o0ydeHus, GpopMupyeTcs ecTeCTBEHHOHAy4Hasi IPaMOTHOCTh: OCBOGHUE HAYYHBIX METOJIOB HCCIIEI0BaHMS
SBJICHUM HOPUPOJBI M TEXHUKH, OBJAJEHUE YMEHUSMHU OOBACHATh (PU3MUECKUE SIBICHUS, HPUMEHSSA
[I0JIy4Y€HHbIE 3HaHMSI, PeLIaTh 3a7a4ud, B TOM YHCJIE€ KAUYECTBEHHbIE U AKCIIEPUMEHTAIILHBIE.

[IpyHOMIIHATIBHO AEATENBHOCTHBIA XapakTep AAHHOIO pasjella pealu3yeTcss 3a CY€T TOro, 4To
o0ydJaromuecst BHIIOIHSIIOT 3aJaHHs, B KOTOPBIX UM IIPE/UIaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUH pAcCloO3HaBaTb M HAYYHO OOBICHATH (PU3MUYECKHE SBIECHUS B
OKpY>Karollel MPUPO/IE€ U OBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAayYHbIE METOJIbl UCCIENOBaHUs (U3NYECKUX SBJICHUH, B TOM YHUCIE JUIS IPOBEPKU
TUIOTE3 U TIOJYyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4Hble OCHOBBI HauOoJjiee Ba)KHBIX JIOCTHXKEHHUH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MIPaKTUYECKOI'0 HCIOJIb30BaHUS PAa3JIMYHbIX HMCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA MpPEBpAlleHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPIHUHU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

SN AL =

W3yuenne ¢u3MKu HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs HANpaBICHO Ha JOCTHIKEHHUE
JIMYHOCTHBIX, METANIPEIMETHBIX U NPEIMETHBIX 00pa30BaTENIbHBIX PE3YyIbTATOB.
B pesynbrare nzyuenus pu3nku Ha ypoBHE OCHOBHOI'O 00111ero o0pa3oBaHus y o0ydaroerocs OyayT
c(OPMHPOBAHBI CIIEAYIONINE TUNIHOCTHBIC PE3YJIbTAThl B YACTH:
e 1) naTpHOTHMYECKOro BOCIIMTAHUSA:
® - [IPOSBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM hr3nueckolt HayKu;
® - [IEHHOCTHOE OTHOILICHHE K JTOCTHKEHUAM POCCUMCKUX YUEHBIX-(PU3HKOB;
e 2) rpa’kaaHCKOIro U JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
® - TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX M STHYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JTOCTHKEHUN (PU3UKY;
® - 0CO3HaHUE Ba)XHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B AESITEIbHOCTH YUEHOTO;
e 3)3CTeTHYeCKOr0 BOCIIUTAHMSA:



® - BOCIPHATHE ICTETHUYECKHX KauyecTB (U3NYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHUSA:

® - OCO3HAaHHWE IIEHHOCTH (U3MYECKONM HAayKuM KaK MOIIHOIO HMHCTPYMEHTA IIO3HAHUS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BaJKHEUILIEH COCTABIISIIOIIEN KYJIbTYpHI;

® - pa3BUTHE HAy4YHOMH JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESTEIbHOCTH;

e 5) popmupoBaHus KYJbTYPHI 310POBbS U 3MOUNOHAIBHOI0 0J1ar0NOIyYHA:

® - OCO3HAHME LIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH
npaBuJl OE30MACHOTO TOBENCHUS Ha TPAHCIOPTE, Ha JOpOrax, C DIEKTPUYECKHMM U TEIIOBBIM
000py/10BaHUEM B JOMAIIHUX YCIOBUSIX;

e - chopMHUPOBAHHOCTH HaBBIKa peQIIEKCHH, MPU3HAHKAE CBOETO MpaBa Ha OMHMOKY M TAaKOTO e IpaBa y
JPyroro 4ejaoBeKa;

e 6) TPYZ10BOIO BOCIIMTAHMSA:

® - aKTUBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a]1a4 (B paMKax CeMbU, 00pa30BaTEIILHON OpraHU3alINH,
ropoga, Kpas) TEXHOJOTHYECKOW M COLMAIBbHOW HANpaBIEHHOCTH, TPEOYIOIMIMX B TOM YHCIE U
buznyecKux 3HAHMUIA;

® - MHTEpEC K MPAKTUUIECKOMY M3YUCHHIO MPO(PECCHid, CBI3aHHBIX C (PU3UKOIA;

e 7)3KO0JIOTHYECKOT0 BOCTIUTAHUSA

® - OpUEHTAIIMs Ha IPUMEHEHHE (PU3NYECKUX 3HAHUMN AJIS PelIeHus 3a7a4 B 00JIaCTH OKPYKaIOIIEeH cpebl,
IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX TIOCJIEICTBUN JJI OKPYXKAIOIIEeH cpeibl;

® - OCO3HaHHE II00ATHHOTO XapaKTepa HKOJIOTUIECKUX MTPOOIIEM U MyTEH UX peIIeHUs;

e §8) azanTanuM K N3MEHSIIOLIUMCS YCJIOBHAM COLUAIBHONH M PUPOAHOII cpelbl:

e - TOTPeOHOCTH BO B3aMMOJCHCTBUHM MPHU BBHINOJIHEHUU HCCIEAOBAHUM W TPOEKTOB (PUINUYECKOM
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO J€ATEIbHOCTD;

e - noTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM uucie (HOPMYIUPOBATH WIEH, MOHSITHS,
TUIOTE3bI O (U3UUECKUX O0BEKTaX U SBICHUSIX;

® - 0co3HaHue JAe(PUIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

® - JUIAHMPOBAHME CBOETO Pa3BUTHS B MIPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA;

® - CTpPEMJICHME aHAJIM3UPOBATh M BBISBISATH B3aMMOCBSI3H IMPHUPOJBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHUCJIE C UCTIOJIb30BaHNEM (PU3HYCCKUX 3HAHUK;

® - OIICHKa CBOMX JCWCTBUI C y4€TOM BIMSHHS HAa OKPYXKAIOIIYIO CpPedy, BO3MOXKHBIX TIJI00AIbHBIX
MOCJICICTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHus HporpaMMel 1o (u3Mke Ha YpOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs Yy
oOydJaromerocsi OyayT chopMupoOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MMO3HABATEIHHBIC
YHHBEpCAJIbHBIE  yUeOHBIE JEHCTBUSA, KOMMYHUKAaTUBHBIC YHHBEpCAJIbHBIE Yy4eOHBIE JIEHCTBHA,
peryJasTUBHbIE YHHUBEpPCAJIbHbIE yUeOHbIE ACHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIE y‘{eﬁﬂble JelCTBUA

ba3oBble jlornyecKkue 1eCTBHA:
® BBIBJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTAaHABIMBATh CYIICCTBEHHBIH MpPH3HAK KJIacCU(UKAIMK, OCHOBAaHUS Uil OOOOWICHHS W
CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpuBaeMbIX (akTax, HJaHHBIX U
HAOJIIOICHUSAX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISBJISITh MPUYUHHO-CJICJICTBEHHBIC CBS3M MPH WU3YYCHUH (PU3NYCCKUX SIBJICHHH U IPOIIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICAYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIOYCHUH, BBIJBUTATh
THITOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEIHYUNH;

CaMOCTOSITENIbHO BBIOMPATh CMOCOO pemieHus yueOHoOW (usmueckoi 3amaunm  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHS, BHIOOP HaMOOJee MOIXOAALICT0 C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHECB).

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

HCI0JIb30BaTh BONPOCH! KaK UCCIIE10BATEIbCKUII MHCTPYMEHT IIO3HAHMS;

MPOBOAUTh IO CaMOCTOSITENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXXHBIM (u3ndecKuit
HKCIEPUMEHT, HEOOJIBIIIOE NCCIIEA0BaHNE (PU3MUECKOTO SBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTb MH(OpPMALMIO, TMOJIYYEHHYIO B XOJE
UCCIIEIOBaHUS WM YKCIIEPUMEHTA;

CaMOCTOSITENIFHO (D OpPMYIHpPOBaTh OOOOMIEHHS W BBIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, OTIBITA, UCCIICIOBAHMS,

IIPOrHO3UPOBATh BO3MOXHOE JajbHElIIee pa3BUTHE (PU3MUECKUX MIPOLIECCOB, A TAKXKE BBIIIBUTaTh
MPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUAX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:

MPUMEHSITh Pa3IMYHbIC METOJIbI, MHCTPYMEHTBI M 3aIpOChl TIPHU TOUCKE U O0TOOpe MH(OpMAIUU
WM JIAHHBIX ¢ YYETOM MPEITIOKCHHON yueOHOH Qu3ruecKoii 3a1auu;

aHaAJIM3UPOBaTh, CHCTEMATU3UPOBATh M HMHTEPIPETHUPOBATH HMHGOPMAIUIO PA3IMUYHBIX BHUIOB H
(dbopM mpeicTaBICHHS,

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAlbHYHO  (OpMy  mpejacTaBieHUs  MHPOpPMALUU |
WUTIOCTPUPOBATH PelIacMbIe 3a/1a4d HECIIOKHBIMU CXEMaMH, JuarpaMMaMK, HHON IrpaduKoi U UxX
KOMOMHAIIMSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIIbHBIE yqeﬁnble JeHCTBUA:

B Xole OOCYXJeHHUs ydeOHOro Mmarepuayia, pe3yJbTaTOB JIA0OPATOPHBIX PabOT M TPOESKTOB
3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh HWJICH, HAIICJICHHBIC Ha
pelieHue 3aJ1a4M ¥ MOJIJICp)KaHue 0J1aroXKenaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXJCHUS C CYXICHHSMH JIPYTMX YYaCTHUKOB JHAajiora, OOHApYy>KHUBATh
pasIuyue U CXOACTBO IMO3HUITUH;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3MUECKOrO OIbITa (IKCIEPUMEHTa,
HCCIIEI0BAHUS, TIPOEKTA);

MOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHAUBUAYAIBHON pabOTHI MIPU PELICHUU
KOHKPETHOM (pr3ndecKoii mpoOIeMbI;

MIPUHUMATH II€JIM COBMECTHOM JEATEIbHOCTH, OPTaHM30BBIBATH JCUCTBUSA 1O €€ JOCTHIKCHHIO:
pacnpenensatb poiu, 00CYkKAaTh MPOLECCHl H PE3yJIbTaThl COBMECTHOM paboThl, 0600111aTh MHEHUS
HECKOIBKHX JIIO/ICH;

BBITIOJTHATH CBOIO YacTh pabOThL, JOCTUTAsi KAYECTBEHHOTO Pe3yibTaTa 0 CBOEMY HAlpaBICHHUIO U
KOOPJAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMU KOMaH/IbL;

OIICHMBATh KAa4yeCTBO CBOErO0 BKJIaJa B OONIMH MPOAYKT IO KPUTEPHUSM, CAMOCTOSATEIHLHO
c(hOpMyITUPOBAHHBIM YYACTHHKAMH B3aUMOICHCTBUSI.



PeryasiTuBHbIe yHHBepcaabHble Y4eOHbIe AeiicTBHSA

Camoopranusanusi:

BBISIBJIATh NPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpPeOYIOLIMX JJs pelIeHus
(bu3nvecKux 3HAHUH;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0JaX HPUHATHUSA pPELICHUH (MHAMBUAYaAJIbHOE, MPUHITHE
pellieHus B IpyMIe, NIPUHATHE PEILIEHUH TPYINo);

CaMOCTOSITENIFHO COCTABIIATh AJITOPUTM PEIICHHUS (PU3MUECKON 3a/1a4H MU TUIaHA UCCIICIOBAHMS C
y4€TOM MMEIOIINXCSl PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH Tpe/IIaracMble
BAPUAHTHI PEIICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallUU U IpeyiaraTh MaH €€ U3MEHEHMS,

OOBSICHATh TMPUYMHBI JOCTIDKEHHS (HEIOCTHIKEHHUS) Pe3yIbTaTOB JIEATEILHOCTH, aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBl B JESITEIBHOCTb (B TOM 4YHCIE€ B XOJ BBIIOJHEHUS (U3HYECKOTO
UCCIIEIOBAaHUsl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIHXCS CHUTYyalUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUTb ce0sl HAa MECTO JAPYroro 4elloBeKa B XOJE CIOpa WM AMCKYCCHM HAa HAy4HYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IIPU3HABATh CBOE IPaBO Ha OUIMOKY IpU pelieHuH (U3MYECKUX 3a7ad WIM B YTBEPXKICHHUAX Ha
Hay4yHbIE TEMBI U TAKOE K€ IIPABO APYTOro.

IHNPEAMETHBIE PE3YJbTATHBI

K koniy oOydyeHus B 7 kJiacce IpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

UCIIOJIb30BaTh TMOHATHS: (PU3NYECKUE M XUMHUYECKHE SBJICHUS, HaONIOJIEHUE, SKCIEPUMEHT,
MOJIeb, THUIIOTE3a, CIAMHUIBI (PU3NYCCKUX BEIWYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHHS
BemiecTBa (TBEpIOE, IKHIKOE, Ta3000pa3HOE), MEXaHWYECKOe [BIKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEWHOE ), TPACKTOPHSL, PaBHOICHCTBYIOIIA cuia, nedopmanus (yopyras,
IJIACTUYECKas), HEBECOMOCTb, COOOIIAIOLIUECS COCY/IbI;

pasnuyath aBieHus (qudys3us, TEIOBOE ABIKEHNE YaCTHI] BEIIECTBA, pABHOMEPHOE JBI)KEHUE,
HEPaBHOMEPHOE JBM)KCHHE, WHEPIHS, B3aUMOJICHCTBUE TeENI, PAaBHOBECHE TBEPABIX TEl C
3aKpeIIEHHON OChIO BpAIllCHUs, Mepeiada JaBlIeHUsT TBEPABIMH TellaMH, )XKHIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBlieHUE, IJIaBaHUE TEJ, IPEBPAIICHUS MEXaHHYECKON YHEPTUH) MO OMHCAHUIO UX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacro3HaBaTh MPOSBICHUE N3YICHHBIX (PM3HUYECKUX SBICHUH B OKPYKAIOIIEM MHPE, B TOM YHCIIE
¢dbusnueckre SBICHUS B MPUPOJE: MPUMEPHI JBHKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B >KUBOU H
HEXXHUBOW MPUPOJE, ICHCTBHE CHIJIBI TPEHHUS B TMPUPOJEC U TEXHHUKE, BIUSHUE aTMOoc(epHOro
JABJICHUS HA KUBOUM OpraHu3M, IJIaBaHUE PbHIO, pelYard B TEJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B y4eOHYIO, BBIJCNATH CyIIECTBEHHbIE CBOWCTBA (NMPHU3HAKU) (HUBUUYECKUX
SIBJICHHI;

OIKCHIBATh U3yUCHHBIE CBOMCTBA TN U (PU3UUYECKHUE SBICHUS, UCTIONB3Ys (DU3HMUECKUE BETHUUHBI
(Macca, 00BEM, MITOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CUJIa YIPYTOCTH,
CWJIa TSOKECTH, BEC TeJa, CWIa TPCHHs, JaBicHHE (TBEPIOTO Tela, JKHUIKOCTH, Tras3a),
BBITAJIKMBAIONIAST CWJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IIJICYO0 CHJIBI, MOMEHT CHIIBI,



KO3 (QHULIMEHT NOJIE3HOr0 JeHCTBUS MEXaHU3MOB, KUHETHYECKasl M OTEHIMAJIbHAsl SHEPTUs), IpU
OIMCaHUU NMPABWIBHO TPAKTOBAaTh (U3NUYECKUN CMBICI UCHOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHMUS
U eIUHHIB (PU3MYECKUX BEIWYHH, HAXOIUTH (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO (H3UUECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH HM3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUECKUE SBJICHUS U MPOLIECCHI, UCIIONb3Ys MTPaBUIIA CIOKEHUS
cuil (BOJIb OJHOM npsAMoOif), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO PaBHOBECHS
pblyara (6J0Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHUUYECKOW 3HEpruu, npu
9TOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSICHATh (PU3MUECKUE SIBJICHUS, NPOLECCHl U CBONCTBA TeJl, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTHPOBAHHOIO XapakKTepa: BbIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpPOUTH OOBSICHEHHWE U3 1—2 JIOrMYecKHMX IIaroB ¢ ONOpoil Ha 1-2 WH3ydeHHBIX CBOICTBa
(bu3nyeckux sABICHUM, GU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemarh pacu€THBIE 3a7a4u B 1—2 JEHCTBHS, WUCHONB3YS 3aKOHBI W (DOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHA 3a/aud 3alMChIBaTh KpPaTKOE YCIIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIMYMHBI B (YOPMYJIBI U MPOBOIUTH PACUEThl, HAXOIUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBbIE [UIsl pEIIeHUs 3ajad, OLIEHHWBAaTh pPEAJTUCTHUUYHOCTh IOJIyYEHHOM
(bu3n4ecKoil BETUUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIMTh HpPHU MOMOIIM (U3WYECKHX METO/I0B, B
ONMCaHUM HCCIIEI0OBAHMs BBLAEATH IPOBEPSIEMOE IPENIoNoKeHHe (TUIOTe3y), pa3iudaTh U
MHTEPIPETUPOBATH MTOJyYEHHBIN pe3ysbTaT, HAXOAUTh OIIMOKH B XOJI€ OIbITA, JeJaTh BbIBOJIBI 110
ero pe3yjbTaram;

IPOBOJIUTH OIBITHI 1O HAOMIOAECHUIO (U3MYECKUX SIBICHUH WM (PU3MUYECKUX CBOMCTB Te:
(dbopMyIHpOBaTh TPOBEPSEMBbIC MPEIINOIOKECHUS, COOMpATh YCTAaHOBKY W3 IPEII0KEHHOTO
000pyAOBaHUs, 3aIUCHIBATH XO/I ONBITa U (JOPMYIMPOBATH BHIBOJIBI,

BBITIOJIHATh TIPSIMBIE HM3MEPEHHsI PACCTOSHUS, BPEMEHHM, MacChl Tella, 00B&Ma, CHIIBI U
TeMIIepaTypbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX NMPUOOPOB, 3aMUCHIBATh MMOKA3aHUS
npuOOPOB € yUETOM 3aJaHHOH aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM (u3MyecKoW BeNMYMHBI OT JPYrod c
UCIOJIb30BAHUEM TMPSAMBIX M3MEPEHHH (3aBUCUMOCTH IYTH PAaBHOMEPHO ABMIKYLIETocs Teia OT
BPEMEHU JIBUKEHUS Teja, CHJIbl TPEHHUs CKOJIbXEHHMs OT Beca Teja, KadecTBa 00paboTKu
MIOBEPXHOCTEN TE€l M HE3aBUCUMOCTHM CHJIbI TPEHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJl, CHJIbI
YOPYTOCTH OT YIJIMHEHUS IPY>KUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela
U OT IUIOTHOCTU >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJsa, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TUIaBaHUS TEJ, YCIOBHI PAaBHOBECHUS pbluara U OJIOKOB), y4acTBOBATh B
TUTAHUPOBAHUH Y4EOHOTO HCCIEeIOBAHUS, COOMPATh YCTAHOBKY M BBITIOJHITH U3MEPEHUS, CIEIysI
IPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl IOJIYYEHHOW 3aBUCUMOCTH (U3UYECKUX
BEIMYMH B BHUJAE MPEUIOKEHHBIX TaONULl W TpadUKOB, JelaTh BBIBOABI IO pe3yjibTaTaM
UCCIIEIOBaHMS,

IPOBOJIUTh KOCBEHHBIE W3MEPEHUs (PU3MYECKMX BEIMYMH (IJIOTHOCTh BEILECTBA >KUIKOCTU M
TBEPAOrO Te€la, CHUJla TPEHUS CKOJBXEHMS, [aBJICHHE BO3/1yXa, BBITAIKUBAIOLIAS CHIIA,
JEWCTBYIOMIAs Ha MOTPYKEHHOE B JKUAKOCTH TeNO, KOAPPHUIMEHT MOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), CIIEAYS MPEUIOKEHHOW HWHCTPYKLMHU: TPU BBHIMOJHEHUH H3MEPEHHH COOMpATh
HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCIIATH 3HAUE€HUE HCKOMOM BEJIMUHHBI;

co0Jro1aTh paBUiIa TEXHUKK 0€30IaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
YKa3bIBaTh NPUHIUINBI JEHCTBHS MPHOOPOB W TEXHHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs] COCY/Ibl, OapoMeTp, pblyar, MOABMKHBIA W HEMOIBM)KHBIA OJIOK,
HaKJIOHHAs IIJIOCKOCTb;



XapaKTepu30BaTh TNPUHIMIIEI JEHCTBHS HM3YYCHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OIIOPOM Ha UX ONHCaHUsA (B TOM YHCIIE: NOJUIMITHUKY, YCTPOHCTBO BOJOIIPOBOJA, TUAPABIMUECKUMA
IIpecc, MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), MCIOJb3Yysl 3HaHHUA O CBOMCTBAX
(bu3n4ecKux SABICHUH U HEOOX0UMbIE (PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TMPHUMEPHl (HAXOAUTh HMH(GOPMAIMIO O IPUMEpPax) MPAKTUUECKOTo HCIOJIb30BAHUS
(bu3nYecKUX 3HAHUHN B MOBCEJHEBHOM JKU3HU JUIs oOecrieueHust Oe301acHOCTH MPHU OOPAIICHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbS U COOJIOJCHHUS HOPM
9KOJIOTUYECKOTO ITOBEJICHUS B OKPYKAOLIEH Cpelie;

OCYIIECTBIISATh OTOOp HMCTOYHUKOB WHpopManuu B VHTepHETE B COOTBETCTBHU C 33JaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMUXCA 3HAHUM W NYTEM CPaBHEHHUs pPa3jIM4HBIX
MCTOYHHUKOB BBLAEATh MH(POPMALUIO, KOTOpas SBJISIETCS NPOTUBOPEUMBOM MM MOXET OBITh
HEJ0CTOBEPHO;

UCIOJb30BaTh IpPHU  BBIIOJHEHUHM Y4YEOHBIX 3a/JaHUl HAyYHO-NIOMYJIAPHYIO JIUTEparypy
(U3NYIECKOTO CO/AEp)KaHMs, CIpPAaBOYHBIE MaTepHajbl, pecypchl ceTh VHTepHEeT, BIageTh
npuéMamMi KOHCHEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus WHGOpMAIMM W3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE IMMChbMEHHBIE H YCTHBIE COOOIIECHHSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpopMauuu (HU3NYECKOro COAEpkKaHUsA, B TOM YHUCIIe MYOJIMYHO AenaTh KpaTKue COOOIICHUs O
pe3yibTaTax HpPOEKTOB MM YYeOHBIX MCCIEIOBAaHMN, IMPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3Y4ECHHbIN NOHATUNHBIN annapar Kypca (pU3HKu, CONPOBOXK/AaTh BBICTYIUIEHUE TPE3CHTALIUEH;
IIPYU BBIOJHEHUH Y4E€OHBIX MPOCKTOB M UCCIIEAOBAHUI pacnpenessaTh 00S3aHHOCTU B IpyMIe B
COOTBETCTBUM C IIOCTABJIICHHBIMU 3a/la4aMH, CIECIWTHh 3a BBIIOJHEHUEM IIJaHA JICWCTBUM,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIaJ, B JACATENBHOCTb TPYIIbI, BBICTPAUBATDH
KOMMYHHMKaTUBHOE B3aUMOJCICTBUE, yUUThIBAsi MHEHUE OKPYKAIOLIHUX.

K koHmy oOydenus B 8 kjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUI:

UCIOJb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE ABHMIKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKHE M aMOpQHBIE Tela, HACBHIIICHHBIA |
HEHACBIILIEHHBIN Map, BJIAXHOCTb BO3AyXa, TeMIepaTypa, BHYTPEHHSsS DSHEPrus, TEIIOBON
JBUraTellb, 3JEMEHTapHBIA JJIEKTPUUECKUI 3apsf, JJIEKTPUUECKOe I10Jie, IPOBOJAHUKU U
JU3JIEKTPUKH, TOCTOSIHHBIH 3I€KTPUUECKUI TOK, MarHUTHOE IOJIE;

pasnuyarh ABJICHMs (TEIJIOBOE PACIIMPEHHME U C)KaThe, TeIulonepenaya, TEIIOBOE PaBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SBJICHUS, HUCIApEHHE, KOHJAEHCAlus, IJIaBICHHUE, KpHUCTaUIM3allMs
(oTBepneBaHME), KWIIEHHE, TeIulonepesadya (TEIUIONpPOBOAHOCTh, KOHBEKLMS, H3JIyuyEHHUE),
JIEKTpU3alMs TeJl, B3aUMOJCHCTBHE 3aps/ioB, ACUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJICHCTBME MAarHUTOB, JEHCTBHE MArHUTHOIO IOJs Ha MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHUTHasl MHAYKIMS) O ONMCAHHIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SIBIICHUE,

pacrno3HaBaTh IIPOSBIECHUE N3YUEHHBIX (PU3UUYECKUX SBJIEHUH B OKPY)KAIOIIEM MHPE, B TOM YHCIIE
¢dusndeckue SABICHNUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKCHHUE U KAMJUISIPHBIC SIBJICHUS B IPUPOJE,
KpHUCTaJUIBl B IpUpoJie, uairyyeHue CoiHla, 3aMep3aHne BoJ0EMOB, MOpPCKUE Opu3bl, 0Opa3oBaHue
pOCBl, TyMaHa, WHes, CHera, 3JIEKTpUYECKUe SIBIEHUS B aTrMocepe, 3JIEKTPUYECTBO >KUBBIX
OpPraHU3MOB, MarHUTHOE M0JI€ 3€MJIU, JpEei() MOIHOCOB, POJIb MATHUTHOTO MOJIA AJIS JKM3HU HA
3emiie, MOJSPHOE CUSHUE, NPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33/7a4y B y4eOHYIO, BBIIEIATh
CyIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3HUECKUX SBICHUMH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN M (DU3UUYECKHE SBICHUS, UCHOIB3Ys (PU3NIECKHE BEIMIHHEI
(TemnepaTypa, BHYTPEHHsS 3HEPrus, KOJIMYECTBO TEIUIOTHI, ylelbHas TEIJIOEMKOCTh BEIIECTBa,
yllelbHas TEIUIOTa MJIaBJICHUs, YAeIbHas TEII0Ta 1apooOpa3oBaHus, yAEIIbHAs TEIUIOTa CTOPaHUs



TOIUIMBA, KOA(PQHUIMEHT IOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIMHbBI, OTHOCHTENbHAs BJIAKHOCTh
BO3/yXa, JJEKTPUYECKUN 3apsd, CHUla TOKa, D3JEKTPUUYECKOE HaNpsHKeHHE, CONPOTUBIICHUE
IIPOBOJHMKA, YJIE€IbHOE CONPOTHUBIIEHUE BEILECTBA, pabOTa M MOILHOCTb 3JIEKTPUUYECKOTO TOKA),
[IPU ONMCAHWUH MTPABUIILHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIONB3YEMBIX BEJTMYNH, 0003HAUCHUS
U eIUHMIBI (PU3MYECKUX BEJIWYMH, HAXOAUTHh (DOPMYJIbl, CBS3BIBAIOLINE JaHHYIO (PHU3UUECKYIO
BEIMYMHY C JPYTMMHU BEJIUYMHAMM, CTPOUTHh I'paMKU H3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYWH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS M MPOLECCHl, HCHOJIb3ys OCHOBHbBIE
MIOJIOKEHHUS MOJICKYJISIPHO-KHHETUIECKON TEOPHH CTPOCHHUS BEIIECTBA, MPHHLMUI CYIEPIO3UIIUN
moJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsijaa, 3akoH Oma uisl ydacTka I,
3akoH Jlxoyns—JleHna, 3aKoH COXpaHEHUs SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIlUCBIBAaTh €M0 MaTEMaTHUYECKOE BBIPAXKEHUE;

OOBSICHATh (hU3MYECKHE MPOLECChl U CBOMCTBAa Tel, B TOM 4YMCIE€ M B KOHTEKCTE CHUTYalHii
IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh IMPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicCHEeHHEe W3 1—2 JIOTMYECKHX HIaroB ¢ OMOpPOM Ha 1—2 M3Y4YEHHBIX CBOMCTBAa (PU3UIECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3aJa4d B 2—3 JCHUCTBHS, WUCHOIB3YS 3aKOHBI W (DOPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBHA 3a/laud 3alMChIBaTh KpPaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK J@HHBIX Ui peIleHUs 3ajadd, BbIOMpAaTh 3aKOHBI M (OPMYIIbI,
HeoOXoAuMBble i €€ pelleHHus,, MPOBOAUTh pPacdy€Tbl W CpPAaBHUBATh IOJYYEHHOE 3HAYECHUE
(GU3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTb HpPOOJIEMbI, KOTOPbIE MOKHO PEUIMTh IMpU IOMOIIM (U3NYECKUX METOOB,
UCTIOJNB3ysl OIMCAaHHWe WCCIENOBAHUSA, BBIACHATH IPOBEPSIEMOE MPEANOJI0KEHNE, OICHUBATh
IIPAaBUIBHOCTb MOPSAKA IPOBEJCHUS UCCIIEI0OBaHMS, 1€7aTh BIBOADI;

IPOBOJUTH OMBITHl IO HAOIIOACHUIO (U3UYECKUX SBICHUH WM (U3NYECKUX CBOWMCTB TeEl
(KanuJUIApHbIE SIBJICHUS, 3aBUCUMOCTD JaBJIEHHs BO3/lyXa OT ero 00b&ma, TeMiepaTypbl, CKOPOCTH
nporecca OCThIBAaHMS W HAarpeBaHUs IPH U3IyYEHUH OT LBETa W3JIydaroled (Ioriomaromnei)
MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOABI OT TEMIEPATYPHI )KUIKOCTH U IJIOMIAIN €€ TIOBEPXHOCTH,
AJIEKTPHU3AMS TNl M B3aMMOJCHCTBHE AIIEKTPHUYECKUX 3apsIOB, B3aUMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3YyaJlM3allis MarHUTHBIX 0JIeHl MOCTOSIHHBIX MAarHUTOB, IEHCTBHUSI MAarHUTHOTO MOJIS
Ha MPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUIATENS MOCTOSHHOIO
TOKa): (hOpMYIHPOBATH MPOBEPSIEMBIC MPEAIIOI0KEHUSA, COOUPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyAOBaHUs, OIMCHIBATH X0 ONBITa U (POPMYITHPOBATH BHIBOJIBI;

BBITIOJIHATE TPSMbIE U3MEPEHUSI TEMIIePaTyphbl, OTHOCHTEIBHOMN BIQYKHOCTH BO3/yXa, CHIIBI TOKA,
HANpSDKCHUST C HCIIOJB30BAaHMEM aHAJOTOBBIX MPUOOPOB M JAaTYMKOB (PU3UUECKUX BEIHYHWH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C yUETOM 3a]aHHOM aOCOJIIOTHOM MOTPELIHOCTH;

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM (u3MyecKoW BeNMYMHBI OT JpPYrod c
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHUS NIPOBOJHUKA OT €ro JJIUHBI,
TUTOIIAIH MTOTIEPEYHOTO CEYCHHUS U YACIBFHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOJHHUKA, CHUIIBI TOKA,
UAYIIErO Yepe3 MPOBOJHUK, OT HANPSDKEHUS HAa MPOBOJHUKE, UCCIIEIOBAHHUE MOCIIEIOBATEIHHOTO
U MapajyieNbHOTO COEAMHEHUH TPOBOAHMKOB): IUIAHUPOBATH MCCIIEOBAHNUE, COOMPATh YCTAHOBKY
U BBINOJIHATH U3MEPEHMUSL, CIIEeys MIPEI0KEHHOMY IIaHy, (PMKCHUPOBATh PE3YJIbTATHI OJy4YCHHON
3aBHCUMOCTH B BH/JIE TaOJIUI U IpaMKOB, AeJIaTh BHIBOJbI IO PE3yJIbTaTaM UCCIIEIOBAHUS;
IIPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3UUECKUX BeNWYMH (yAeJbHas TEMIOEMKOCTb BEIIECTBa,
CONPOTHBIICHUE TIPOBOJHHMKA, paboTa M MOIIHOCTh OAJIEKTPHUYECKOTO TOKA): IUIAHUPOBAThH
M3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl NMPEAJIOKECHHON HWHCTPYKINH, U
BBIUUCIIATh 3HAUEHHE BEITMYUHBI;

co0III01aTh MPaBUJIa TEXHUKK 0€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BAHHEM;



XapaKTepu30BaTh TNPUHIMIIEI JEHCTBHS HM3YYCHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OIIOPOi Ha UX ONMHCAHU (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB, THTPOMETP, ITapoBasi TypOuHa,
aMIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPUUYECKOM 3HEPruu, 3JIEKTPOOCBETHTEIbHbIE HPUOOPBI,
HarpeBaTtelbHbIe 3JEKTPONPHOOPH! (IPUMEPHI), HIEKTPUIECKHE TPEIOXPAHUTEIH, JIEKTPOMArHuT,
AJIEKTPOJBHUTATENb MTOCTOSTHHOTO TOKA), MCIIONIB3Ysl 3HAHHS O CBOMCTBAaX (DPM3NYECKUX SIBICHUN U
HE00X0AUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTENbHBIE MPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHEIO CrOpaHUs, JIEKTPOCKOI, PEOCTaT), COCTaBJIATH CXEMbl JIEKTPUUYECKUX LEemNei c
[OCJIeIOBATENbHBIM U HApaJlIeIbHBIM  COEAMHEHUEM  JJIEMEHTOB, pa3jiuyas  YCJIOBHbIE
0003HAYCHHS DIIEMEHTOB JIEKTPUIECCKHX IIETICH;

IPUBOAUTH TMPHUMEPHl (HAXOAUTh HMH(GOPMAIMIO O IpPUMEpPax) MPAKTUUECKOro HCIOJIb30BAHUS
(bu3nvYecKUX 3HAHUH B MOBCEJHEBHOM JKU3HU JUIsl oOecrieueHust Oe301acHOCTH MPU OOPAIICHUH C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370pPOBbS U COOJIOJEHHUS HOPM
HKOJIOTUUECKOTO MOBE/IEHUS B OKpYKaIoLei cpene;

OCYLIECTBIIATh MOUCK HH(popManuu ¢Qusnueckoro conepxkanus B IHTepHeTre, Ha OCHOBe
UMEIOIIUXCS 3HAaHUN U ITyTEM CPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATh HH(OpMAIHIO,
KOTOpas SBJSETCS MPOTHBOPEYMBOMN HITH MOXKET OBITH HETOCTOBEPHOIA;

UCMOJb30BaTh IpPHU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUl  HAyYHO-NIOMYJIAPHYIO JIUTEparypy
(GU3NYIECKOTO COAEp)KaHMs, CIPAaBOYHBIE MaTepHajbl, pecypchbl ceTu VHTepHEeT, BIajgeTh
npuéMamMi KOHCHEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus WHGOpMAIMM W3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIC M KPATKHE YCTHBIE COOOIIEH s, 00001mas nHpopMauio us3
HECKOJIbKUX HCTOYHMKOB (DPU3UYECKOIO COAEp)KaHUsA, B TOM 4YHCIE IyOJUYHO IPEJCTaBIATh
pe3ybTaThl MPOSKTHOM WM HCCIENOBATEIbCKONW JEATETBHOCTH, TIPU OTOM T'PaMOTHO
WCIIOJIB30BaTh M3YYCHHBIM TMOHATHHHBIN ammapar Kypca (pU3HMKH, CONpPOBOKAATH BBICTYIUICHUE
Mpe3eHTalNEH;

NP BBHIIIOJHEHWN y4YEOHBIX NMPOEKTOB M HWCCIEAOBAHMHA (PU3NYECKUX TPOIECCOB PACHPEACIATH
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3a/la4aMU, CJIEAUTh 32 BBINOJIHEHUEM
IUIaHAa JEWCTBUI M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIAJ B
JesTeIbHOCTh I'PYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, MPOSBISAS TOTOBHOCTh
paspemiaTh KOH()IUKTHIL.

K konmy oOydyenus B 9 kjiacce MmpeaMeTHBIE Pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YYArOIIUXCA YMEHUI:

MCIIOJIb30BaTh MOHATHUSA: CUCTeMa OTCuY€Ta, MaTepuaabHas TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHYECKOTO JIBUKCHUS, nedopmarus (ynpyrasi, IacTUYecKas), TpeHHe,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3KH, LIEHTP TSHKECTH, aOCOJIOTHO
TBEPAOE TENO, IEHTP THKECTH TBEPJOTO Tella, PABHOBECHE, MEXaHHUECKUE KOJCOAHUs W BOJHBI,
3BYK, UH(QPA3BYK U YJIbTPa3BYK, AJNEKTPOMArHUTHBIC BOJHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CHEKTPHI MCIyCKaHUS W MOTJOLIeHUs, anbda, OeTa- u
ramMmma-u3Jy4deHHs], U30TOIIbI, siICpHAst SHEPTeTHKA;

pa3nuyath  ABIEeHUS  (paBHOMEpPHOE M HEPAaBHOMEpPHOE  TMPSIMOJMHEWHOE  JABMXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUXEHUE, CBOOOIHOE MaJICHUE TEJl, PABHOMEPHOE JIBUKEHUE
M0 OKPY)XKHOCTH, B3aUMOJICHCTBUE Te€JI, PEaKTUBHOE JIBIDKCHHE, KOJeOATeIbHOE IBUIKEHUE
(3aTyxaromnre U BBIHYXKJCHHbIC KOJIeOaHMsI), pe30HAHC, BOJIHOBOE ABM)KEHHE, OTPAKEHUE 3BYKa,
MPSIMOJIMHEHOE pacHpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpPaXCHHE CBETa, Pa3JIOKEHHE OEIOr0 CBETa B CIEKTP M CIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
JTUCTIEPCUST CBETA, €CTECTBEHHAs pPaJMOAaKTUBHOCTh, BO3HMKHOBEHWE JIMHEHYATOrO0 CIHEKTpa



U3IY4EHHUs) [0 ONUCAHMIO MX XapaKTEPHbIX CBONCTB M HAa OCHOBE OINBITOB, IEMOHCTPUPYIOIINUX
JaHHOE (PU3UYECKOEe SIBJIICHUE;

pacro3HaBaTh NPOSIBIIEHUE U3YUEHHBIX (PU3MUECKUX SBJICHUM B OKpY’KaroLleM MHUpe (B TOM 4yHCIie
¢dusnyeckue ABICHUS B NPUPOAE: NMPWIMBBI U OTJIMBBI, JBUKEHUE IU1aHeT COJIHEUHOW CHCTEMBI,
PEaKTUBHOE ABM)KEHUE JKUBBIX OPraHMU3MOB, BOCIPHUSTHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSICEHHUE,
CeliCMUYeCKHEe BOJIHBI, IyHaAMH, X0, [[BETa TeJl, ONTUYECKUE SBJICHHUS B MPHUPOJIE, ONOIOTHIECKOE
JeWcTBUE BUAMMOIO, YIbTPa(HUOIETOBOIO U PEHTICHOBCKOIO H3JIYyYEHHMH, €CTECTBEHHBIN
palMOaKTUBHBIM (DOH, KOCMHUYECKUE JIyYHd, PaJMOAKTHUBHOE W3JIydyeHHE MPHPOJHBIX MUHEPAJIOB,
NeCTBUE paJAMOAKTUBHBIX M3JIyY€HUH Ha OpraHu3M 4eJOBEeKa), MpU ATOM MEPEBOJUTH
MPAaKTUYECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbBIE CBOIMCTBA (NpU3HAKK) (U3NIECKUX
SIBJIICHHI;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TN M (DU3MUYECKHE SBICHUS, UCHONB3Ys (PU3NIECKHE BEIMIHHEI
(cpenHsis M MrHOBEHHash CKOPOCTb Tela Ipd HEPaBHOMEPHOM [IBUKEHUH, YCKOpPEHHE,
nepeMelleHue, MyTh, YIiIoBas CKOPOCTh, CUJIA TPEHUs, CUJIa YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHUe
CBOOOJHOTO TMAJCHHS, BEC TeJa, HMMITYJIbC Tela, HMMITyJbC CHJIBI, MeXaHHuYeckas pabora u
MOIITHOCTb, IOTEHIMAIbHASL SHEPTHs Tella, IOJHIATOT0 Ha/l OBEPXHOCTHIO 3€MJIM, MTOTEHLUAIbHAS
SHEprus CXKaTOW NPYKUHBI, KHHETUYECKasl SHEpPrus, IMOJHas MEXaHUYecKas 3Heprus, Mepuoja u
4yacToTa KojeOaHui, AJIMHA BOJIHbBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, [TOKa3aTelb
MPEJIOMIICHHUS CPEJIbI), TP ONMMCAHUHU MPABUIBHO TPAKTOBATH (PM3NYECKHUI CMBICT MCIOIB3yEMBIX
BEJIMYMH, 0003HAUYECHUS U €IUHUIBI (PU3MUECKUX BEIMYUH, HAXOAWUTh (DOPMYIIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYIMMU BEJIWYMHAMH, CTPOUTHh TIpapUKd H3YyUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHUS U MPOLECCHl, UCIOIb3Ys 3aKOH COXPAHEHUS
SHEpPIUH, 3aKOH BCEMHPHOIO  TATOTEHUs, MPUHLIMII  CYNEpPHO3ULUU  CWJI, [PUHLUI
OTHOCUTENbHOCTH ['anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCA, 3aKOHBI OTPAKEHUSI
U TPEJIOMJICHHUS CBETa, 3aKOHbl COXPAHEHUsS 3apsJ0BOTO M MAacCOBOTO YHUCEN IpPH SJIEPHBIX
peakuusx, IMpU OSTOM JaBaTh CIOBECHYIO (OPMYJMPOBKY 3aKOHa U 3alHUCHIBaTh €ro
MaTEMaTHUYECKOE BBIPAKECHUE;

OOBSICHATh (hU3MYECKHE MPOLECChl W CBOMCTBAa Tel, B TOM 4YMCIE€ M B KOHTEKCTE CHUTYalHii
[IPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUUMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTh
00BsICHEHHE W3 2—3 JIOTMUYECKHUX IIaroB C OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBAa (PU3UUIECKUX
SBIICHHH, (PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbBIE 3a/1a4M (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHMII), UCIIONIb3Ysl 3aKOHBI U
dbopMynbl, CBs3bIBarOIMe (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajIM3a YCJIOBUA 3a/adyd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIIATH HEJOCTAIOIIME MM W30BITOYHBIC JIaHHBIC, BHIOUPATh
3aKOHBI M (OpPMyJIbI, HEOOXOAWMBIC /IS pEIICHHUsS, MPOBOJUTH pacu€Thl M OICHHWBATh
PEATMCTUYHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIIMYHMHEI,

pacrno3HaBaTh IpOOJEMbI, KOTOPbIE MOXHO PELIUTh MpPU MOMOIIM (U3UYECKUX METO/O0B,
UCIOJIb3YSl OINMCAaHWE MCCIEIOBAHUS, BBIIEIATh IMPOBEPSIEMOE IMPEIOI0KEHUE, OLEHUBATh
IPaBUIBHOCTh TOPSAJKA IPOBEIEHUS MCCIEJOBAaHUA, J€laTh BbIBOJBI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U OIIBITOB;

IPOBOJIUTH OMNBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUNH WM (U3NYECKUX CBOMCTB Tem
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUS SHEPIUHU, 3aBUCHUMOCTb IepHOia
KoJ1e0aHui MPYKUHHOTO MasgTHUKA OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbI MaJbIX KOJICOAHWMU, MPAMOJUHEHHOE PacHpOCTpaHEHUE CBETA, pa3jioKeHHue O0eroro
CBETa B CIIEKTpP, U3y4EHHE CBOMCTB M300pa’k€HUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa’keHMs
npeaMera B coOuparoiel JuH3e, HaOII0AeHUE CIUIONIHBIX U JIMHEHUYaThIX CHEKTPOB M3Iy4YeHUs):



CaMOCTOSITEIILHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHHS, ONMUCHIBATH XOJI
OIIBITA ¥ €T0 PE3YJIbTaThl, POPMYJIMPOBATH BHIBOJIBI,

MPOBOJIUTh TPH HEOOXOJMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OINpenenss CpeaHee 3HaYeHUe
u3MepsieMoil BeldMuuHbl ((OKYyCHOE pacCTOsHHE COOMparoliel JTUH3bI), 0OOCHOBBIBAaTH BHIOOD
croco06a n3MepeHus (M3MEPUTEITBHOTO TPrOopa);

MIPOBOJNTh KCCIIEAOBAHNE 3aBUCHUMOCTEH (DM3MUSCKUX BEIMYMH C HCIOJB30BAHUEM IMPSIMBIX
M3MEpeHUl (3aBUCHUMOCTh IIyTH OT BPEMEHU TPU PABHOYCKOPEHHOM JIBIKEHUHU 0€3 HavdallbHOUN
CKOpPOCTH, Meprojia KoJIeOaHUH MaTeMaTHYECKOTr0 MasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIia
OTpPaXCHHsI CBETa OT yrja MNaJCHUS M YrJa MPEIOMJICHHS OT yrja MaJCHUs): IUIAHUPOBATh
UCCIICIOBAaHUE, CAMOCTOSITEIILHO COOMpPATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAaThl IMOJyYCHHON
3aBUCHMOCTH (DH3UYECKHUX BEIIMYMH B BUJIC TAOIHI] U rpadKOB, JAeTaTh BEIBOJBI 110 Pe3yJbTaTaM
UCCIIC/IOBaHMS,;

MIPOBOANTHh KOCBEHHBIC M3MEPCHUS (U3NUYECKUX BEIMYMH (CPEIHSS CKOPOCTh U YCKOPEHHUE Teia
pU PaBHOYCKOPCHHOM JIBWXKCHHH, YCKOPEHHE CBOOOIHOIO TMaJeHUs, XKECTKOCTh IPYKHUHBI,
KOO (PUIIMEHT TPEHUS CKOJIbKCHMS, MEXaHW4eckas padoTa M MOIIHOCTh, 4acTOTa M TICPUO/T
KoJIe0aHUi MaTeMaTUIeCKOT0 ¥ MPYKHHHOTO MAasTHUKOB, ONTHYECKasl CHjIa COOMPAFOIIEH JINH3HI,
paJiMOaKTUBHEIN (DOH): TIAHUPOBATH M3MEPEHUS, COOMpATh IKCIICPUMEHTAILHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUSs, CIICAYs MPEUIOKEHHOW WHCTPYKIIMU, BBIYUCIIATh 3HAYCHUE BEITHMYUHBI U
AHAJIM3UPOBATh MOJYYCHHBIC PE3YJIbTATHI C YIETOM 3aJIaHHOM MOTPEITHOCTH U3MEPCHHUIA;
co0JIr0IaTh MTPaBUJIa TEXHUKU 0€30MAaCHOCTH MIPU PaboTe ¢ J1ab0opaToOpHbIM 000PY/I0BaHHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKH W3YYCHHBIX (DHU3MYECKHX MOJENel: MarephalbHas TOYKa,
a0COIIOTHO TBEPJIOE TENIO, TOYCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUIAHETapHAash MOJICIb
aToma, HyKJIOHHasl MOJIe]Ib aTOMHOT'O S1pa;

XapaKTepU30BaTh TMPUHIIMIIBI JIEHCTBHS HM3YYCHHBIX MPHOOPOB M TEXHHYECKHX YCTPOHCTB C
OIOpOH Ha WX ONHCAaHUA (B TOM YHCIE: CIHUIOMETP, JATYUKU IIOJIOKCHHS, PACCTOSHUS H
YCKOPEHHUs, pakera, »JXOJOT, OYKH, IMEpUCKom, ¢oToanmnapar, ONTHYESCKHE CBETOBOJIBI,
CIIEKTPOCKOI, JO3UMETp, KaMmepa BuiIbcOHAa), HMCIOJIB3Yys 3HAHUS O CBOWCTBAX (PU3UYCCKUX
SIBIICHUI U HEOOXOMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIB30BAaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH W3YyYCHHBIX TEXHHYECKHX YCTPOWCTB,
W3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUU YYeOHO-TIPAKTUICCKUX
3aja4, ONTHYECKUE CXEMbI JIJIS TIOCTPOCHUS M300PKCHHI B TUIOCKOM 3€pKajie U COOMparolei
JIMH3E,

NPUBOAMUTH TMPHUMEPHl (HAXOAUTh HMH(MOPMAIMIO O TPUMEpPax) MPAKTUUECKOTO HUCIOIb30BAHUS
(bU3MYECKUX 3HAHWI B TTOBCEIHEBHOM JKMU3HM JUIsI 0OeCIIeUeHHsI 0€30IIaCHOCTH MPU OOpAIEHUH C
npubopaMu W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370pPOBbS U COOJIOJICHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;

OCYIIECTBIIATh MOMCK HMH(pOpMaUU (U3UIECKOT0 cojliepkaHus B VHTEpHETE, CaMOCTOSATEILHO
bopMyIHpysi TIOUCKOBBIN 3allpoC, HAXOJIUTh MYTH OINPEACICHUS IOCTOBEPHOCTH MOIYyYCHHOMN
nH(OpMAaIIMY HAa OCHOBE MMCIOIIUXCS 3HAHUH U JIOTIOJTHATEILHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH  BBIOJHCHUM YUYEOHBIX 3alaHUil  HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy
(U3HYECKOTO COJEp)KAHUs, CIPABOYHBIC MaTepHallbl, pecypchl ceTH VIHTepHEeT, BIAACTh
npuéMaMH KOHCIIGKTHPOBAHUS TEKCTa, NpeoOpazoBaHus WH(DOpMANMM W3 OJHON 3HAKOBOUH
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBCHHBIC NHUCHMEHHBICE W YCTHBIE COOOIIEHUS HA OCHOBE WH(MOpMANUU U3
HECKOJIbKUX HMCTOYHUKOB (DH3MUECKOTO COACPIKaHUs, MyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHOM WJIM HCCIIEAOBATEIBCKON JCSITENLHOCTH, IPU OSTOM TI'PAMOTHO HCIOIB30BaTh
W3YYCHHBIN MOHSATUIHBIN aImapar u3y4aeMoro pasiena (GU3HKH U CONMPOBOXKIATH BBICTYILICHUE
Mpe3CeHTAIMeH ¢ YIETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
o HanMeHoBaHHe pasieoB 1 Tem KosmmuecTBo yacoB DJIeKTPOHHbBIE
n/n NporpaMmMbl Bcero Kontposbn [MpakTHyeck f)lélgg)foll;al::ibnme
ble padoThl ue padboThbl pecypesI
Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MHUpPa
1.1 ®du3uka - Hayka 0 Ipupoae 2 bubmiorexa LIOK
https://m.edsoo.ru/7f416194
1.2 Du3nYecKre BeITUYHNHbI 2 1 buomiorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/]I TO3HAHUSA 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Paznen 2. [leppoHauyaibHble CBeleHUS O CTPOCHHMH BelllecTBa
bubmmoreka [JOK
21 CTpocite BemecTE : https://m.edscl)_i.ru/7f416194
29 JIBryKeHHEe U B3aUMOICHCTBHE YaCTHUII ) 1 bu6mmoreka [IOK
BELeCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3pgen 3. /IBu:xeHne 1 B3aUMo/aelicTBHE TeJl
bubmmoreka [JOK
31 Mexagrieckoe AsiKeHme 3 https://m.edscl)_i.ru/7f416194
32 Nuepuus, macca, MIOTHOCTb 4 1 bubmmorexa [OK
https://m.edsoo.ru/7f416194
33 Cuna. Bune! cun 14 1 2 bu6mmoreka [IOK



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

Hroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJ, (KUAKOCTEH U ra3oB
41 JaBnenue. [lepenava naBieHust TBEPAbIMU 3 bu6mmoreka [IOK
' TeJIaMH, JKUIKOCTSIMH U razaMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIIeHHE KU KOCTH > https://m.edsoo.ru/7f416194
bubnuoreka [JOK
4.3 A 6
TMOC(epHOC AaBIICHHC https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bu6mmorexa [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIHOCTB. JHeEpPrus
bubnnoreka [JOK
1 P 1
> aG0Ta H MOUHOCTS 3 https://m.eds00.ru/7f416194
bubnuoreka [JOK
5.2 II 5 1
POCTBIC MEXATHIMET https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CRAHMHACCKAN SHepHit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

KosmuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m (undpossbie)
nporpaMMsbl Bcero KonTtpoibH IIpakTHyeck
o0pa3oBaTejibHbIE
ble padoThI ue padboTbl
pecypcsbl
Paznen 1. TensioBble sIBJIEHUS
1.1 CTpoeHUeE U CBOIICTBA BEIIECTBA 7 bubmorexa HOK
) p Hl https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1
CIIIOBBIC HPOHECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazneun 2. DiiekTpruyeckne ¥ MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsKEHHBIC Tella 7 | bubmmoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.2 I1 I I 20 1 7
OCTOHHBIH SJCKTPHICCRIH TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 M 6 1 1.5
ATHHTHDIC ABICHHA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 S 4
JICKTPOMATHITTHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5



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 KVIACC

KosmuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/m (undpossbie)
NMporpamMmMbl Bcero KonTtpoibH IIpakTHyeck
o0pa3oBaTejibHbIE
ble padoThI ue padboTbl
pecypcsbl
Paznea 1. Mexann4yeckue siBJIeHUSA
L1 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka LIOK
) OIMCaHUs https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 20 1 3
SAUMOZICHCTBHC Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOMBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznea 2. Mexann4yeckue K0J1e0aHUA U BOJHEI
bubnuoreka [{OK
2.1 M o 7 3
CXAMMHCCKHC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
2.2 M .3 8 1 3
CXAHITICCIUE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DiieKTpOMarHuTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHuTHOE TOJIE U 6 ) bubmmorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacIpOCTPaHEHHS CBETA 6 2 bubmorexa HOK
) pactipoctp https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
4.2 JI o 6 3
HH3BL I OTITHHCCKHC TPHOOPH 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
https://m.edsoo.ru/7f41a4a6

bubmuorexa [IOK

4, P 2
3 a3JI0’KeHHE 0€JIoro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea 5. KBaHTOBbIe sIBJEHUS
5.1 HcnyckaHue 1 MOTIOIIEHNE CBETAa aTOMOM 4 1 bubmorexa HOK
) y H https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
2 1
> Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
) s 1
>3 /ICPHPIC PCaKiiiHt 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM i MOTYJIb
[ToBTOpEeHME M 0000IIEHNE CONEPIKAHUS bub6mmoreka LIOK
6.1 9 2
Kypca ¢usmuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27



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

INOYPOYHOE IINTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTtpoin
HbIE
padoThI

IIpakTHuec
KHe padoThl

Jlara
U3y4eH
us

DJIeKTPOHHBIE HU(PPOBBIE
o0pa3zoBaTe/ibHbIE

pecypchbl

dusuka — Hayka o npupoje. AsneHus
MIPUPOIBI

duznueckue IBICHUI

duzndeckne BETUIUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEeMIIEPATypPhI MPU TOMOIIH KUAKOCTHOTO
TEPMOMETpa U JaTYuKa TeMIepaTypol"

MeTtoasl HayyHOT0 o3HaHud. Onucanue
(bUBUYECKUX SIBJICHUH C TIOMOIIBI0 MOJICIICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenonanue "[IpoBepka runoTessl:
JaTbHOCTH MOJIETA MAPUKa, MTIEHHOTO
TOPU30HTAILHO, TeM O0JIblie, 4eM OoJblIe
BbICOTA MycKa"

Crtpoenue BeniecTBa. OMBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

bubnuoreka [JOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHUE YacTHIl BEIIECTBA

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

YPOK—I/ICCJ'Ie,I[OBaHI/Ie «OnpITE IO
Ha6J'II-OI[eHI/IIO TCIJIOBOI'O paClIupCHUA
ra3oB»

10

AFpeFaTHBIC COCTOsAHUA BEIICCTBA

11

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

O6006menue no pazaeny «llepBoHadanbHbIC

bubnuoreka [JOK
https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHUHU BCUICCTBA»

12 MexaHndeckoe ABHKEHHUE. PaBHOMEpHOE U bu6mmoreka [IOK
HEPaBHOMEPHOE JIBIKCHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 Cxopoctb. EnunauIer ckopocT hitps://m.c dS(I)_E).ru 102079¢
14 Pacuer nytu 1 BpeMeHU IBUKEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Huepumsi. Macca — Mepa MHEPTHOCTH TEIl bubmiorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTHE BemecTBa. Pacuet Macchel 1 bu6mmoreka [IOK
oObeMa Tejia 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa;'1. pabota «OnpenencHue
IJIOTHOCTH TBEPJIOTO TEIIaY
13 Pemenue 3agad mo teme "[l1oTHOCTH bubnuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al123¢
19 Cwuila KaK XapaKTepUCTHKA B3aUMOICHCTBUS
ten. Cuia ynpyrocru. 3akoH I'yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH pacTsokeHus (nedopmarun)
MPYKUHBI OT MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cuia TSKECTH
22| rovs Bonvera, Pomsont s st biorera LIOK
S https://m.edsoo.ru/ff0al778
” Cuia TSXKECTH Ha APYTUX IJIaHeTaxX. bu6mmoreka [IOK
dusnyeckre XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. JJlunamomerp bubmiorexa LIOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh Brbmmorexa LIOK

https://m.edsoo.ru/ff0al 778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

Cnoxenune ABYX CHWJI, HAITPAaBJICHHBIX I10

bubnnoreka [JOK

26 . z .
0JIHOM npsiMoii. PaBHOAEMCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3amad mo reme
"PaBHonelicTByto1mas cuin”
Cuna tpenus u €€ Buabl. TpeHue B Ipupoie bubnuorexa [JOK
28
U TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «3yuenne
29 3aBUCHMOCTH CHUJIBI TPEHUS CKOJIBXKEHUS OT bubmmoreka [JOK
CHJIBI JIaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIMPUKACAIOIINXCS TTOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CHJIIbI
Pemenue 3amau mo remam: «Bec Tenay,
31 T'pad 5 C bubnmnoreka [JOK
«I"paduueckoe nzobpakenne cuim», «CHIIb,
P . p https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CUIDY
KoHnTtposbHas pabota 1mo Temam:
1 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3o00paxenue cuim, «CHIIbD
JlaBnenue. CriocoObl yMEHbBILICHUS U bubnuorexa [JOK
33
yBEJIMYCHUS 1aBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS Tra3a bubnuorexa [JOK
oT 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEJIAMU, bu6mmoteka [IOK
KUJIKOCTSAMU U TazaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBieHue B ®UJIKOCTHU U Ta3€, BBI3BAHHOE bubmmoreka [JOK
36 .
NEHUCTBUEM CUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/[aBieHue B bu6mmoreka [IOK
JKUJIKOCTH U raze. 3axkoH Ilackamnsay https://m.edsoo.ru/ff0a2826
38 Coobmaromuecst cocyabl bubmmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 I'napapirieckuit mpece https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [1opiiHEeBON KUIKOCTHBIN
Hacoc
41 ATtMocdepa 3emiiu U IPUYHHBI €€ bu6mmoteka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https-//m.edsoo.ru/fl0a2bsa
13 N3mepenue armocdepHoro aasieHus. OmnbIT bubnmnoreka [JOK
Toppuuenan https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEPHOTO JaBJICHHS OT bubnmmoreka [JOK
44
BBICOTHI HaJl YDOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
Bbapomerp-aneponn. AtmochepHoe bubmmoreka [JOK
45
JIaBJICHHE Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo reme " AtmochepHoe
nasjeHue"
47 JlericTBue KUIKOCTH U ra3a Ha MOrPYKEHHOE bubnuorexa [JOK
B HHUX TeJO. ApXHMeI0Ba CHUjla https://m.edsoo.ru/ff0a3276
Jlaboparopuas padota «OnpeneneHue
48 BI)ITaJII)KI/IBIa)IOHIepﬁ CHUTEI, aeffciylomeﬁ Ha buGmorexa HOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KCHHOE B )KHJIKOCTh)
Jlaboparopnas paboTa 1mo Teme
49 «ccienqoBanue 3aBUCUMOCTH Beca Tena B bubmuoreka [JOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUIKOCTb https://m.edsoo.ru/ff0a3514
4acTH Tea»
bubnuoreka [JOK
50 llnapatie Tex https://m.edsoo.ru/ff0a3a96
51 Jlaboparopnas padota "KoHcTpyrpoBaHue

apeoMeTpa NI KOHCTPYUPOBAHUC JIOAKHU U
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omnpeseneHue e€ rpy30no bEMHOCTH"

Pemenue 3amau nmo temaMm: «IInaBanue

52 cynoB. Boznyxonnasanuey, «JlaBienue bubamorexa LOK
N https://m.edsoo.ru/ff0a3654
TBEPABIX TN, )KUIKOCTEH U Tra30B»
53 KontponbHas padota no teme «JlaBinenue
TBEPABIX TN, )KUIKOCTEH U Tra30B»
bubmuoreka [JOK
>4 Mexanmrieckas padora https://m.edsoo.ru/ff0a3f82
55 MomtHocTh. EAUHUIIBEI MOILIHOCTH bubamorexa LOK
https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOIBEME MO JeCTHUIIE"
57 IIpocteie Mexanu3msl. Peryar. PaBHoBecue
CHUJI Ha pbluare
Prruaru B TexHHKE, OBITY M TIPUPO/IC.
58 Jlaboparopuas pabora «};/ICCJIPGI[IZ)B;[,HHG 0.5 Brbmmorexa LIOK
. https://m.edsoo.ru/ff0a478¢e
YCJIOBHI paBHOBECHS pblyara
Pemenue 3agau no reme «Y cioBust bubmmoreka [JOK
59
paBHOBECHSI pblUara» https://m.edsoo.ru/ff0a48a6
KoaddurmenT nose3noro aecTeus
60 MexaHu3ma. Jlaboparopnas pabota 0.5
«3mepenue KII/[ HakIOHHOM MIIOCKOCTH»
61 Pemenue 3agau mo teme "Pabora, bu6mmoreka [IOK
MourHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
62 Mexannyeckas sHeprus. Kunernueckas u Bbu6mmoteka [IOK
MOTEHIIUAJIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPIUU Bubmorexa LIOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 10 TEME |

"DKCIIEpUMEHTAIBLHOE ONPEEICHUE
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U3MEHEHUS KUHETUUECKOU U MOTEHIINAILHOMN
SHEPTUH MPHU CKATHIBAHUH TEJIA IO
HaAKJIOHHOH II10CKOoCTH"

KonTponbnas pabota no teme «Pabora u

65 1
MOILHOCTb. DHEPTUS»

66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o | bu6nuoreka [IOK
TeMme "MexaHnuecKkoe IBUxeHue" https://m.edsoo.ru/ff0adeeb
P i . Pab

§ | roue "Monneme ratpax ten, sommcocrain | 1 BGorera LOK

. PA > A https://m.edsoo.ru/ff0a4ffe

ra3os
Pesepubiii ypok. Pabota ¢ Tekctamu 1mo

68 1
teme "Pabota. MouHocts. Dueprus”

OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

N KoJymmyecTBo yacos Jara DJIeKTPOHHBbIE U (PPOBHIE
o/ Tema ypoka Beero Kontpoan IpakTHyec u3yyeH | oOpa3oBaTejibHbIE
HbIE KHue padorpl | HA pecypchl
padoThbI
OcHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOU TEOPUU U UX ogblTible 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPIOTO, JKUAKOTO U bubmmoreka [JOK
3 . 1
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIeCTBa Ha 1
OCHOBE MOJIOKEHHUIN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannndeckue u amopgHble Tena 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHUEe U CKATUE 1 Brbmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TeMIIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS YaCTHUII
9 Buytpennsist sueprus. CiocoObl U3MEHEHUs 1 bubnmnoreka [JOK
BHYTpEHHEH 3Hepruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepeHuus "HpaKTI/I‘-IvGCKOG BuGmorexa LIOK
11 HCIIOJIB30BAaHUE TEIVIOBBIX CBOMCTB BEILIECTB 1 1

¥ MaTEpUaJIOB B LEJSX dHEprocOepexeHus"

https://m.edsoo.ru/ff0a65c0
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KomnmgectBo Temiorsl. Y aenpHas

bubnnoreka [JOK

12 TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OallaHca. bubnmnoreka [JOK
TennooOMeH U TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas padora "HcciaenoBanue
14 }IBJ'IeIfI/IH TIZHHO(I))6MeHa npu CMIe[mnBaHHH BuGmmorexa LIOK
. _ | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer konuvecTBa TEIUIOTHI, HEOOXOAMMOTO
15 JUTA HATPEBAHUS TEJA Y BBIAEISAEMOTO UM
IIPH OXJIKICHUN
JlabopaTtopHast pabota "Ornpezenenue bubnmoreka [JOK
16 . "
YEJIbHOU TEIJI0EMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TommBa. Y IejbHas TerjaoTa bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHnue u OTBepAECBaHUE
18 KPUCTAITMYECKHUX gi[n. VY aenbHas TemioTa bubmnorexa LIOK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaboparopHas pabota "Onpenenenue bubnmnoreka [JOK
yIeTbHOM TEIUIOTHI MJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue 1 KOHAEHCALMSL. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
71 napooOpa3oBaHUs U KOHJCHCALUH. bu6mmoreka [IOK
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHHUS
Bnaxxnocts Bo3znyxa. JlabopaTopnast pabora
22 "Onpenenenue é‘)zzocmenbioﬁ I;namflocm bubmorexa HOK
" https://m.edsoo.ru/ff0a7628
BO3/IyXa
7 Pemenue 3anay Ha onpeeneHne BIaKHOCTH

BO3/IyXa
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[TpuHIIMTIBL paOOTHI TETIIIOBBIX JIBUTATEIICH.

24 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus
25 KII/I TeruoBoro nurarens. Tennosbie bubnmoreka [JOK
JIBUTATEIIN U 3alllUTa OKpY’Karolel cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aK0H COXpaHEHUS W IIPEBPAILCHHS SHEPTUU
B TEILJIOBBIX IPOIIECcCax
IToaroroBka K KOHTPOJILHOM pabOTE MO TeMe
27 "TGI:'[JIOBI)IG $[BJI€HI/I$II). I/I3MeHepHHe bubamorexa IOK
. " https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUI BEIIeCTBa
KonTponpHas pabora o teme "TemnoBsie
28 ﬂBne}fHa. I/ISM:HGHI/IG arperaTHbIX buomorexa LOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSTHHUM BEIICCTBA
29 Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
30 VYpok-uccienoBanue "DiekTpusanus Tei
WHIYKIUENH U IPU COTPUKOCHOBEHUHU"
31 BzaumopeiicTBue 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noje. HampspkeHHOCTD
32 BJIGKT;)I/I‘-IGCKOFO HOJIS. HpI/II)HIII/IH Bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYIIEPIO3UINH IEKTPUUECKUX MOJIEH
1 Hocurenu snektpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
14 [IpoBOIHUKY U JUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUS IJICKTPUICCKOTO 3apsi/ia https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha TpUMEHEHUE CBOWCTB bu6mmoreka [IOK
AJICKTPUYCCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHUI TOK, YCIOBHS €T0 bubnmoreka [JOK

cyuiectBoBanus. IcTouHnKH

https://m.edsoo.ru/ff0a95a4
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SJICKTPHUYCCKOI'O TOKa

37 JleficTBUS 2JIEKTPUIYECKOrO TOKA bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTIO MOJI Ha MPOBOJIHUKHU U 1
JIADIIEKTPUKH"
39 DIIEKTPUYECKHUI TOK B METAJIJIaX, KUJIKOCTAX bubnmoreka [JOK
U Tazax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1eNb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaGopaTopHas pabota bubnmnoreka [JOK
41 Y ; 0.5
W3mepeHue u peryiupoBaHHUe CUIIbl TOKA https://m.edsoo.ru/ff0a8bd6
DeKTpuYecKoe HarpsikeHue. BoibTmerp.
42 Ha6op12)1TopHaa pa60£a "Usmepenue u ’ 0.5 Brbmmorexa LIOK
" https://m.edsoo.ru/ff0a9%e14
peryJiupoBaHKe HAPSKEHUS
13 CornpoTHBiIeHUE MPOBOAHUKA. Y ACIBHOE bubmmoreka [JOK
COINPOTUBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
44 ANEKTPUYECKOTO CONIPOTUBIICHHUS | bubnmnorexka [JOK
MIPOBOJIHMKA OT €r0 JUTHHBI, TIOMATH https://m.edsoo.ru/ff0aa738
NONEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTh CHJIbI TOKA OT HAMPSIKEHUS. bubnmnoreka [JOK
45
3akoH Oma aJid ydacTka uenu https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "HccienoBanue
46 3aBUCHUMOCTH CHJIbI TOKa, HAYILETO Yepe3 | bubnmnorexka [JOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs1 Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS MPOBOJIHUKOB
43 JlabopaTtopnast pabota "[IpoBepka mpaBuia 1 bubmmoreka [JOK

CJI0KEHHSI HANIPSKEHUN ITpU

https://m.edsoo.ru/ff0aaas58
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MOCJIEIOBATEILHOM COCITMHEHUU JIBYX
pe3ucTopos"

JlaboparopHnas pabota "IIpoBepka mpasuia

bubmuorexa [JOK

49 JUTS CUJTBI TOKA TPU MapajieIbHOM hitps://m.edsoo.ru/ff0aad Le
COCIMHEHUH PEe3UCTOPOB"
50 Pemenue 3anay Ha npumeHeHue 3akona OMa bubnmnoreka [JOK
JUTSL pa3JIMYHOTO COCTMHEHUS TTPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota u MOILITHOCTB AJIEKTPUYECKOTO TOKA. bu6mmoreka [IOK
3akon Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlabopaTtopHast pabota "Onpezenenue bubnmoreka [JOK
paboTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKUe e U MOTpeOuTenn
53 3eKTpUYecKoi sHepruu B ObITy. KopoTkoe Ezgglj/ﬁzliliiori 02660
3aMbIKaHUE
[TonroroBka K KOHTPOJILHON pabOTE MO TeMe
54 "DnekTpuueckue 3apsaabl. 3apsyKEHHbIE Tena bubnmnoreka [JOK
U uX B3auMoneictaus. [1locToOAHHBIN https://m.edsoo.ru/ff0abd2c¢
AIEKTPUIECKUH TOK"
KonTponbnas pabota no teme
55 "DneKTpuuecKue 3apsabl. 3apsyKCHHBIC Tella bubnuorexa [JOK
U uX B3auMoneictaus. [1locToOAHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"
56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpoxk-uccnenosanue "M3ydenue nosei bubnmoreka [JOK
MTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTHOe 1osie. MarHuTHOE 10JIe 3eMJTd U bubnuoreka [JOK
€ro 3Ha4YCHME IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT Dpcrena. MaroHuTHoe mose
59 ANEKTPUYECKOro Toka MaruutHoe mosie bubmnorexa LIOK

KaTylIKHU ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2
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[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE.
60 JlabopaTtopHast pabora "W3yuenue aeiicTBUs
MarHUTHOTO TOJIsl Ha TPOBOJIHUK C TOKOM"

0.5

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

DNEeKTPOABUTaTENb IOCTOSIHHOTO TOKA.
Wcnonb3oBanue aniekTpoaBuraTeneii B

61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnas padota "KoHcTpyrpoBaHue u
U3ydeHHe PabOTHI AJIEKTpoIBUTATENS"

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac86¢

OmnbiTel @apanest. 3aKOH 3IEKTPOMArHUTHOM

62
uHaykuuu. [pasuio Jlenna

Onekrporenepatop. CriocoObl momyyeHus
63 3JIEKTPUYECKOW SHEPTUU. DJIEKTPOCTAHIIMHI
Ha BO30OHOBJISIEMBIX HCTOUYHUKAX YHEPTUU

[TonroroBka K KOHTPOJILHOK paboOTE MO TeMe

64
"DeKTpUYECKHUE U MarHUTHBIC SIBIICHUS"

65 KonTponbHas padora no teme

"DNIeKTpUUECKUE U MAarHUTHBIC SIBICHUS"

bubnnoreka [JOK
https://m.edsoo.ru/ff0acb14

66 PesepsHblii ypok. Pabota ¢ Tekctamu 1o

teme "TermnoBeie sBiaeHus"

bubnuoreka [JOK
https://m.edsoo.ru/ff0accSe

PeseprHrlit ypok. Pabota ¢ Tekctamu 1o

67
teme "TlocTOSIHHBIN ANEKTpUUECKUA TOK"

bubnuorexa [JOK
https://m.edsoo.ru/ff0acdc6

Pesepruslit ypok. Pabota ¢ Tekctamu 1o

68
TeMme "MaraurtHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

N KoJymmyecTBo yacos Jara DJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoxka Kontpoan | Ilpakruuec | HM3y4eH | oOpasoBaresibHbIE
n/n Bcero
HbIe KHe usi pecypcesbl
padoThI padoThbI
1 Mexanuueckoe nBrHKeHHe. MaTepuaabHas 1
TOYKa
Cucrema orcuyeta. OTHOCUTETBLHOCTh bubmmoreka [JOK
2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIIMHEWNHOE ABUKEHUE 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe mpsIMOJIMHEHHOE IBHKEHUE. 1
Cpennsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonHENTHOE paBHOYCKOPEHHOE | bubnuorexa [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOITMHEWNHOTO
6 PaBHOYCKOPEHHOT'O JIBIKEHUS. ['paduk 1
CKOPOCTH
Jlabopatopnas pabota "Onpenenenue
7 yCKO}fI))eHI/IfI) TeJIaI,) pu paBHOI;)/CKOpeHHOM 1 1 Bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBKEHUU 10 HAKJIOHHOW TJIOCKOCTH
8 CBoOoaHoe nagenue ten. OneiTel [anmmes 1
PaBHOMepHOE IBHKEHUE IO OKPYKHOCTH.
9 [Tepuon 11:1) ‘«IaC’fOTa o6pa1ueHI/m.p J};HHeﬁHaﬂ u 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1
. bu6mumoreka LIOK
11 IIepBbiit 3ak0oH HbroToHa. BexkTop cuibl 1 https:/m.edsoo.ru/f0ac6 12
12 Bropoii 3akon HerotoHa. 1 bubnuorexa [JOK

PaBHonelicTByrOIIAs cHita

https://m.edsoo.ru/ff0ae72a



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
https://m.edsoo.ru/ff0ae72a

bubnnoreka [JOK

13 Tpertnii 3akon HeroTona. Cyrnepno3uiusi Cui hitps://m.edsoo.ru/ff0aco82
14 Pemenue 3aa4 Ha MpUMEHEHHE 3aKOHOB bubnmnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka Eggil;l/ﬁzii.oﬁ Jff0accad
16 Pemenue 3anau no reme «Cuia ynpyroctu»
17 JlaboparopHnast pabora «OnpeaeneHue bubnuorexa [JOK
AKECTKOCTHU TPY>KHHBD) https://m.edsoo.ru/ff0aee28
18 Cua Tpers bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemrenue 3anau o reme «Cuiia TpeHuUs» buGmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas padota "Onpenencaue bubnmoreka [JOK
KOd(QQHIIEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
71 Pemrennie 3amau mo teMe "3akousl HeroToHA. bu6mmoreka [IOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0afb8e
” Cwita TsKECTH Y 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOPEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius " J[BuKeHUE T€I BOKPYT
23 rpaBUTalinoHHOrO 1eHTpa (ConHeuHas
cuctema). ['amakTuxu"
24 Pemenue 3amag mo teme "Cuna TsHKeCTH U bubnnorexa [JOK
3aKOH BCEMUPHOIO TArOoTeHUs" https://m.edsoo.ru/ff0af5{8
25 IIepBast kocMuUYecKkasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuabHON TOUKHU.
26 AGconroTHO TBEp0E Teno. PaBHoOBecue bu6mmoreka [IOK

TBEPAOrO Tela C 3aKPEIUIEHHOI 0CBIO
BpallleHUs

https://m.edsoo.ru/ff0afe36



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
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27

MowmenT cuinsbl. LlenTp TsxecTH

Pemenne 3aga4 no teme "MOMEHT CHUJIEL

bubmuorexa [JOK

28 Lentp Ts0KECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
29 "MEXEIHI/I‘IGCKOC ,Z[];[E)KGHI/IG. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0b0408
BsaumogeiictBue Ten"
KonrponsHas padora o Teme
30 "MGXI;HI/IHGCK(I))G JIBIDKEHUE. bubmorexa HOK
N https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
Nwmmynse Tena. UMnynbe cubl. 3aKoH
31 COsz,HeHI/Iﬂ I/IMHYJII)Za. VYpyroe u Bubmmorexa LIOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICICTBIE
1 Pemenue 3aia4 no Teme "3aKOH COXpaHEHUSI bu6mmoreka [IOK
uMITysbca' https://m.edsoo.ru/ff0b096¢
13 Ypok-koH(pepenuus "PeakTHBHOE IBU)KEHUE
B MPUPOJIE U TEXHUKE"
bubnnoreka [JOK
34 Mexanudeckas paboTa U MOITHOCTb hitps://m.edsoo.ru/f0b0as4
35 Pabota cuitbl TsKeCTH, CUIIBI YIPYTOCTH U bu6mmoreka [IOK
CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
16 pabOThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJIa 10 TOPU30HTAITBHON
MTOBEPXHOCTI
17 Cs13b 3Hepruu U padotsl. [loTeHIManbHas
SHEprus
18 Kunernueckas sneprusi. Teopema o bubnmnorexka [JOK
KUHETHYECKOW SHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3yuenue 3akona bubnmnoreka [JOK



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
https://m.edsoo.ru/ff0b0c32

COXPAHCHUSA DHCPIUn»

https://m.edsoo.ru/ffOb12fe

A1 KoneobarensHoEe IBUXKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
0 3aryxaromue Konebanus. BeiHyXIeHHBIC bubnmoreka [JOK
KoJjiebaHus1. Pe3onanc https://m.edsoo.ru/ff0b20£0
43 MatemaTuueckuii ¥ NpyKUHHBIN MasiTHUKU
Ypok-uccnenoBanue «3aBUCUMOCTh Iepro/ia
44 K(E)J'Ie6aHI/II71 (?T KECTKOCTHU IPYXKUHBI U I\I;accﬂm bubmnorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatiieHne SHEPrUU IPU MEXAHUUECKUX
KOJICOaHUSIX
Jlaboparopuas pabota «OnpeneneHue
46 ‘-IaCTOF’)H)I Hpneplfoaa K0J1e6aI:H/H71 IIPY’KHUHHOTO Bubmorexa LIOK
https://m.edsoo.ru/ff0blaec
MasiTHUKa»
Jlaboparopnas pabota «IIpoBepka
47 He3aBFI)/ICI/Il\I;I)OCTI/IpH6pI/IO[[a IE)OJIegaHI/If/'I rpysa, Brbmmorexa LIOK
https://m.edsoo.ru/ffOb197a
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanuyeckue BojHbI. CBOICTBA
48 MEXaHU4ECKHUX BOJIH. [IpogosibHbIE 1 bubmorexa HOK
https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIC BOJTHBI
49 Ypok-koHpepenuus "MexaHndeckue BOTHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa
5] Ypok-uccrnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4YacTOTHI"
57 I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u bubnmnorexka [JOK
53
uH(ppa3ByK B IpHUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM paboOTE MO TEME bubmmoreka [JOK



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
https://m.edsoo.ru/ff0b23ca

"3akoHbI cOXpaHeHUsl. MexaHuueckue
KoJieOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b2510

KonTponbHas pabota nmo Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4ecKue KojaecOaHus u
BOJIHBI"
56 DNIEeKTPOMarHuTHOE IOJIE. bubnmnorexka [JOK
DNeKTpOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepenuus "Hlkana
AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue bubnmnoreka [JOK
58 .
AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM https://m.edsoo.ru/ff0b2{e6
cBs3u"
Vpok-uccinenosanue "M3yueHne cBOUCTB
59 P ya bu6mmoreka [IOK
AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBIO
P | https://m.edsoo.ru/ff0b2c6e
MOOUITBEHOTO TenedoHa
60 Pemenue 3aa4 Ha onpeeneHne 4acToThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHasi Ipupoaa CBeTa. bubnmnoreka [JOK
CkopocTth cBeTa. BoHOBBIE CBOCTBa CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuHeitHoe
2 P 3 C bubnnorexa [JOK
acpoctpaHenue cBera. 3armeHus: CoiHia
pacnipoctp https://m.edsoo.ru/ff0b3658
n JIyHbI
3akoH oTpaxkeHus cBeTa. 3epkana. Pemenne
63 P p bubnnorexa [JOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKECHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenominenue cBera. 3aKOH PETIOMIICHUS bubnmoreka [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
YIp P bubnuorexa [JOK
65 Hcnonb30BaHre MOTHOTO BHYTPEHHETO

OTPaXCHUA B OIITHYCCKHUX CBCTOBOAAX

https://m.edsoo.ru/ff0b3c5c¢



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

Jla6op. pabota "HcciienoBanue 3aBUCIMOCTH

66 yria npeaoMJIEHHs CBET. JIyda OT yriia
NaJeHMsl Ha TpaHUIe "BO3yX CTEKIO"
VYpok-koudepenuus "Mcnonbp3zoBanue
67 MOJTHOT'O BHYTPEHHET0 OTPaKECHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInn3el. OnTuyeckas cuiia JUH3bI hitps-//m.edsoo.ru/f0b3 2
. bubmmnorexa LIOK
69 [TocTpoeHne n300paKeHMA B THH3AX hits:/m.cdsoo.ru/f0bddda
JlaGopatopnas pabota "Onpenenenue
70 q)OKyEHorE paC(I;)TOHHI/IH " orl)ITquCKoﬁ CHJTBI Brbmmorexa LIOK
8 https://m.edsoo.ru/ff0b4206
coOuparoien JTHH3HI"
71 VYpok-koudepenuus "OnTudecKkue TMH30BbIC bubnmoreka [JOK
puOopsbr" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onTuveckas cucrema. 3peHue buomiorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepenuus "Jledextsl 3penus. Kak
COXPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B ciektp. OMbIThI
74 Herotona. Crnoxxenue cneKTpaanbII)x LBETOB. Brbmmorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Jlucnepcus cBeta
Jlaboparopras padota "ONBITHI 11O
75 Pa3IoKEHHUIO OEJIOro CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPHUATHUIO LIBETA IPEIMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE (GUIBTPHI"
VYpok-nipaktukym "BosiHOBBIE CBOWCTBA
76 CBeTa: AMcCIepcusi, HHTepdepeHIus 1
audpaxus”
77 OmneiTel Pe3epdopaa u rmranerapHass MOJCIb bubnuorexa [JOK



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Moznens atoma bopa

79 Hcnyckanue u MOrIonieHue CBETa aTOMOM. bu6mmoreka [IOK
KBantsl. JIuneiiuareie crieKTpsl https://m.edsoo.ru/ff0c144c

20 Ypok-npaktukym "HabroneHune cuiekTpon bubmmoreka [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550

81 PaanoakTUBHOCTE U €€ BUIBI bubmmorexa [TOK

https://m.edsoo.ru/ff0c1672

%) Crpoenue atoMHoro sjpa. Hykinonnas bubmmoreka [JOK
MOJIETb https://m.edsoo.ru/ff0c18ac

bu6mmoreka [IOK

83 PanuoaktuBHbIe nipeBparieHus. M3zoromnsl https-//m.c dscI)_E).ru Jff0clald

%4 Pertennie 3amgau mo treMe: "PagnoakTUBHBIE bu6mmoreka [IOK
npeBpatieHus " https://m.edsoo.ru/ff0c1b4a

85 [Iepuon nomypacnana

26 VYpok-koupepennus "PagnoakTuBHbIC bubnmoreka [JOK
U3Ty4eHUs B IPUPOJIE, METULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHble peaky. 3aKOHbI COXPaHEHUs bu6mmoreka [IOK
3apsJI0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

28 DHeprus CBsA3M aTOMHBIX sifep. CBsA3b MaccChl bubnuorexa [JOK
1 DHEPTUH https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no reme "Snepusie peakuun"

90 Peaknuu cunTe3a U neneHus saaep. bu6mmoreka [IOK
Wctounuku sHeprun ConHua U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SAnepHas sHepreTuka.

91 JlericTBUs paqOAaKTUBHBIX U3JIyYEHUU HA
JKVBBIE OPraHU3MbI"

9 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TEMe bubnmnorexka [JOK

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e



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
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

DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE
sBieHus"

KoHntpoinbHas padota "DieKTpoMarHuTHOE

93 1oJje. JEeKTPOMArHUTHBIE BOJTHBI. 1
KBanTtoBsie siBneHus"

94 [ToBTOpenue, o600meHne. JlTabopaTopHbie | | bubnmnorexka [JOK
paboTtsl o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
I1 , 0000 .P

95 ac::llee(;iebllT iI zaseclflj:::}?mxei: e::I T‘[O TeMe 1 buomiorexa LHOK
}? " 8 https://m.edsoo.ru/ff0c2572

TenuoBsle poneccsl

I1 , 0000 .P

96 ac::llee(;iebllT iI zaseclflj:::}?mxei: e::I T‘[O TeMe 1 Brbmmorexa LIOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KII/] TerutoBeIX aBUTaTeIei"

o [ToBTOpenue, 0600menue. Pemenue 1 BuGmiorexa LOK
pacYeTHBIX M KAYeCTBEHHBIX 3a]1a4 I10 TeMe hitps-//m.cdsoo.rw/ff0c2b30
"KILJ] anekrpoycTaHOBOK"
[ToBTOpenue, o600meHne. JlTabopaTopHbie bubnmnorexka [JOK

98 1 1
paboTtsl o kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2¢c52
I1 600 . Pab

99 Tei]::TT(;II:/IeIfE(e)’TOeN?e {'J;ZI:);H 2OZT21:6HH${ B 1 bubamorexa LHOK

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

MEXaHHUKE

100 [ToBTrOpenue, o6o0menue. Padora ¢ 1 bu6mmoreka [IOK
TekcTamu 1o teme "Kosnebanus u BoJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bu6mmoreka [IOK
TekcTamu 1o Teme "CBeToBbIC SABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Padora ¢

102 TekcTamu 1o Teme "KBaHTOBas u simepHast 1
¢uznka"

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O IIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KIIACC

®dwusuka, 7 kinacc/[epeimkun A.B., OO0 «/IPODA»; AO «13naTenbeTBo
[IpocBemnienuey;

0.®., Opnos B.A. /0.®. Kabapaun, B.A. OpioB. — DKCIIepUMEHTAILHBIC 3aIaHUS TI0
¢dusuke. 9-11 knaccer. — M.: Bepoym, 2001. — 208c.

3. [IporpammHoe obecrieueHue.

4. 1C. llIxona. ®usuka, 7-11 k1. bubimoreka HarnaaHBIX Tocobuid. — [To penakmueit
H.K. Xannanosga.

5. CDforWindows. ®u3uka, 7-11 k1. bubimoreka 3J€KTpOHHBIX HATJISIHBIX TTOCOOMIA.
6. ®usuka 7-11 knaccel npakTuKyM. MHTEpakTHBHBIN Kypc Gu3uku. Pusnkon «Kuas ¢puznkay
7. BupryansHas mkona Kupwia u Meboaus «Ypoku dusuku Kupuia u Medoaus

METOAUYECKHUE MATEPUAJIbI 1JIS1 YUUTEJIA

3. Pabouas mporpamma. @usmka. 7 — 9xnacchl: yaueOHO-MeToarnueckoro nocoowus /coct. TuxonosaE. H. —
2-¢ m3a.,crepeorun. —M.: JIpoda,2013. — 398,(2)

4. TIporpamMmmbl OCHOBHOTO 00111eT0 00pazoBanus. Guszuka. 7 — 9 knaccel (aBTopsl:A.B.Ilepsimikus,
H.B. ®unonosuy, E.M. I'yTHUK).

5. Pabouas nporpamma o ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM y4EOHUKOM:

6. Ileppimkun A.B. ®usuka. 7 kiace. YueOHUK 1151 0011e00pa30BaTebHBIX

yupexaeHuit . M.:/Ipoda. 2011

7. Jlykamuk B.1. CoopHuKk BonpocoB u 3a1a4 1o ¢usuke. 7-9 k1. — M.: [IpocBemenue, 2010. —192c.
8. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIBLHBIC K KOHTPOJIBHBIC PAOOTHI. —5-¢
n3nanue,- M.MJIEKCA, 2013.

9. Acraxona T.B. ®usuka. 7 kiacc. Jlaboparopusie padotsl. KonTpoabsHbie 3ananus. —Capatos:JIuiei,
2014.

10. «KonTpoapHO-u3MepuTenbHbIe MaTepuaibl. Pusnka. 7 kimacce/Coct. H.W. 3opun. — 2-¢

u3 . nepepad. — M.:BAKO, 2013.

11. Mapon A.E. ®usuka. 7 kiacc: yauebHo-MeToandeckoe mocooue/ A.E. Maposn.- M.: Ipoda, 2011.-
123c.:

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

bubnuoreka — Bc€ mo npeamery «dPusuka». — Pexxum moctyna: http:// www.proshkolu.ru

2. BuneoonbiTsl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

3. Enunas kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX PecypcoB. — Pexum

nocryma: http://school- collection.edu.ru

4. laTepecHble MaTepualibl K ypokaM (DU3HMKH IO TeMaM; TECTHI 110 TeMaM; HaTJISTHBIC IOCOOHS K YPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. llndpossie oOpazoBarenbHBIE pecypchl. — PexxuM goctyna: http://www.openclass.ru

6. DNEeKTPOHHBIE YIeOHUKH o busuke. — Pexum

nocrymna: http://www.fizika.ru



https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&source=editors&ust=1662142024394687&usg=AOvVaw3RladAYjPWdLDmZeclm8Nr
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1662142024395105&usg=AOvVaw0DNR5iEveH-saOUQI6C3Vf
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1662142024395683&usg=AOvVaw1nFNOvkyslVvuJBGBzuK16
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1662142024395966&usg=AOvVaw0fzOmgAoHkdtkFEKsHcLgZ
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1662142024396269&usg=AOvVaw3hJ_yHRDfiGHQBcfsCsFqV

