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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs COCTABIIEHA Ha
OCHOBE TIOJIO)KEHHUH M TpeOOBaHMU K pe3ylibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOH 00pa3oBarenbHOI nporpammsl, npeactaBieHHbix B PI'OC OO0, a Takxke ¢
yu€ToM (QeaepanbHOl pabouel mporpaMmbl BocnuTaHus W KoHuenmuu mpemnonaBaHus
y4eOHoro npeamera « Dusukay.

CopepxaHue mnporpamMMbl 10 (U3MKE HampaBlieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YyYalOUIUXCsl U OPraHU3aliio U3y4eHUs] GU3UKHU Ha
NesITeIbHOCTHOM ocHoBe. B mporpamme mno ¢u3ukKe YYUTBHIBAIOTCS BO3MOKHOCTH
ydebHoro mpeamera B peanmmzanuu TpeboBanuit ®I'OC OOO k miIaHHpyeMbIM
JUYHOCTHBIM U METANpeIMETHBIM pe3ysibTaTaM OOy4eHHMs, a TaKKe MEXIpEIMETHbIE
CBS3M €CTECTBEHHOHAYUYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOLIEro
oOpazoBaHusl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpejeiieHue Y4yeOHOro Marepuania Io
rojgam o0ydeHus (o kjaccam), npeiaraeT NpUuMepHYI0 MOCIeI0BaTeIbHOCTh U3YUYEHUS
TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaIOIIUXCH.

[Iporpamma no Qusuke pazpaboTaHa ¢ 1eIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JJaHUH paboyeil mporpaMMBbl 0 yueOHOMY MPEeAMETY.

duznka SBIAETCI CUCTEMOOOPA3YIOMIMM JUIsl €CTeCTBEHHOHAYUYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJIbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOILIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH W (HU3HUEecKOW reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEOCTaBIIsAeT Hauboee sCHble 00pasiibl
IPUMEHEHHUS HAYyYHOTO METOJa MO3HAHUs, TO €CTh CHO0c00a MOJIY4YEHUsS JOCTOBEPHBIX
3HAaHUH O MUDE.

Opna w3 TmIaBHBIX 3a7ad (U3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIero
o0Opa3oBaHUsl COCTOUT B ()OPMUPOBAHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y 00y4aronuxcsi.

Nzyyenne ¢us3nku Ha 0a30BOM YypOBHE MpPEIoiaraeT OBIIAJCHHE CIeAyIOLUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYI0 I'PaMOTHOCTb:

® Hay4HO OOBSCHSTH SIBIICHUS;

® OIICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIECIOBAHUS;

® HHTEPNPETUPOBATH JAHHBIE M MCIOJIb30BAaTh HAay4YHBIE JI0KA3aTEJIbCTBA
JUIS TIOJTy4€HUS] BBIBOJIOB.

Henu n3yuyenus Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs ONpEIeTICHbI
B Konnernmuu mnpenogaBanus ydeOHoro mpenMera «Dusmka» B 00pazoBaTEIbHBIX
OpraHu3aLusaxX Poccniickon Odenepanun, peanu3yromux OCHOBHBIE
oOmeoOpa3oBaTenpHble  MPOrpaMMbl,  yTBepkAEHHOW  pemenueM  Komeruu
MunuctepcrBa npocemnienust Poccuiickoit @enepanuu (mpotokoi ot 3 maexkadps 2019 r.
Ne [1K4BH).



Henun usyyenus pusuku:

e [puOOpETEHHE MHTEpPECA U CTPEMJIEHUS O0YyYaroIMXCsAd K HAYYHOMY H3YUYEHHIO
MPUPO/BI, Pa3BUTUE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEICTABICHUM O HAYyYHOM METOAE NO3HaHUS U (OopMHpOBaHUE
HCCIIEI0BATENbCKOT0 OTHOIIEHHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHME HAYYHOTO MHPOBO33PEHMSI Kak pe3yJibTaTa H3yYeHUs OCHOB
CTpOEHUS MaTepUH U (PYHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHUE TMPEACTaBICHUM O pOAUM (U3MKU JUId pa3BUTHUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TE€XHOJIOTHIA;

® pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oyayued npodeccrnoHanbHON
NeSITEIbHOCTH, CBA3aHHOM ¢ (PM3MKOM, MOArOTOBKA K AaJIbHEHIIIEMY 00YUYEHHIO B
3TOM HaIlpaBJICHUU.

JlocTrkeHue 3TUX Lejeil nmporpammsl o (U3UKe Ha YpOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHusi 00eCeYNBAETCS PEIICHUEM CIETYIONINX 3a1a4:

® [pUOOpETeHHE 3HAHUM O TUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, SJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

® [pUOOpPETEHHE YMEHUU OIUChIBAaTh U OOBSICHATH (PU3MUECKHE SIBICHUS C
UCIIOJIb30BAHUEM TOTYYCHHBIX 3HAHUMN;

® OCBOEHME METOJOB PEUICHUSI MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
(bu3nUecKux Mojesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHUN HAOMIOJATh NPUPOIHBIC SIBJACHHUS W BBINOJHATH OIBITHI,
nabopatopuble  pabOTBI M JKCHEPUMEHTAJIbHbIE  HUCCIEIOBaHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e ocBOocHHE NpUEMOB paboOThl ¢ HHPopManuend (GU3NIECKOro CoaepIKaHus,
BKJItOYass MH(POPMAIMIO O COBPEMEHHBIX TOCTIKEHUSAX (HU3UKU, aHAIU3 U
KPUTHYECKOE OIICHMBaHUE UH(POPMAIIUU;

® 3HAKOMCTBO cO cdepamu TpodhecCHOHANBHONW AEATENbHOCTH, CBS3aHHBIMHU C
(U3HUKOM, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JOCTHIKEHUSX
(bu3nuecKoi HayKH.

Ha wusydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO

oOpa3zoBaHus oTBoUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/Ien0), B 8 Kiacce
— 68 uyacoB (2 uwaca B Hemenmwo), B 9 kimacce — 102 waca (3 waca B HeEIN0).

[Ipennaraemplii B mporpamMme 1o (Gu3mke nepedeHsb 1ad0paTopHbIX paboT U OIBITOB
HOCHT PEKOMEHJATeNbHBIA  XapakTep, yuuTeldb JeiaeT BbIOOp  TIPOBEICHUS
nabopaTopHBIX paboT W  OMBITOB C YYETOM HWHIUBUAYaJTbHBIX OCOOCHHOCTEH
o0Oydaromuxcs, CIHUCKa DJKCIEPUMEHTANBHBIX 3aJlaHui, Tpe/laraéMblX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMEHa 10 (pU3UKE.

COJAEPKXAHUE OBYYEHUA



7 KJIACC

Paszpnen 1. @u3uka 1 e€ posb B IO3HAHMHU OKPY:KAIOLIEro MHpA.

®uszuka — Hayka O npupoxe. SBineHnsa npupoxabl. PU3HUYECKUE SABICHHUS:
MEXaHNYECKHE, TEIUIOBBIE, AIIEKTPUIECKAE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

duznyeckue BeIUUUHbIL. M3Mepenne pusnyeckux BenuunH. Pusnyeckue npuOopsl.
[TorpemHocTs n3mMepeHuii. MexayHapoaHasi CUCTEMA €IMHHILL.

Kak ¢usuka u  jgpyrue  ecTeCTBEHHblE  HAyKH  H3Y4YalOT  [PHUPOLY.
EcTecTBeHHOHAY4YHBI METO] MO3HAHUS: HAOJNIO/IEHUE, TOCTAHOBKAa HAYYHOrO BOIIPOCA,
BBIJIBUKEHHME THIIOTE3, SIKCIEPUMEHT IO MPOBEPKE TUNOTE3, 00bICHEHHE HAOII01aeMOT0
siaeHus. Onucanue GU3NIEeCKuX sIBICHUN C TTIOMOIIbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, YJIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®usnueckue MNpuOOPHl U Tpoueaypa MNPSAMBIX H3MEPEHUH aHaJOTOBBIM H

U (GpoBBIM TPUOOPOM.

Jlabopamopuuvie padbomel u onvimol.

OnpeneneHue EeHbI AeIECHUS HIKAIbl U3MEPUTEIHHOTO MPUOOpa.
N3mepenue paccTosHui.

N3mepenune 06bEMa )KUIKOCTH B TBEPAOTO TEA.

Omnpenenenue pa3MepoB MabIX TEIl.

akrownPE

N3mepenue temmepatypsl MpU MOMOIIU KUJKOCTHOTO TEPMOMETpa M AaTuuKa

TEeMIIEpaTyphl.
6. [lpoBeneHue wuccieqoBaHUS IO MPOBEPKE THUIOTE3bl: JaIbHOCTh MOJETA
HIapyKa, MyIIeHHOT0 TOPU30HTAIIBHO, TEM OOJIbIIe, YeM OOJIbIIIe BHICOTA MyCKa.

Pa3znea 2. IleppoHavajibHble CBeIeHUS 0 CTPOCHHUHU BeleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE
JTMCKPETHOE CTPOEHHUE BEIECTRA.

JIBmxeHune yactull BemectBa. CBA3b CKOPOCTH JBUKEHHS YACTHI] C TEMIIEPATypOH.
BbpoyHoBckoe neuxenue, nuddysus. BzanmoaeicTBre YacTHI] BEIIECTBA: MIPUTSHKEHUE U
OTTaJIKUBAaHHUE.

ArperaTHbple COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, J>KUIKOCTEH W TBEPIBIX
(KpucTaUIMUeCKnX) Tel. B3auMOCBA3b MeXAy CBONCTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUAX M WX aTOMHOMOJIEKYJSIpHBIM CcTpoeHueM. (OcoOEHHOCTH
arperaTHhIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmroneHue 6pOyHOBCKOTO JIBHKEHUS.

2. HaGmonenue muddysum.

3. HaOmroneHue sBIICHHWH, OOBACHSIONIMXCS TPHUTSHKCHUEM WM OTTAJIKUBAHHEM

YaCTHII BEIIECTBA.

Jlabopamopusvie padbomul u onvimol.

1. Ouenka quamerpa aToMa METOJIOM PSIOB (C UCMONB30BaHUEM (poTorpaduit).

2. OnbITHl IO HAOTIOACHUIO TETIOBOTO PACITUPEHHUS TA30B.

3. OmbIThI 10 OOHAPYKEHHIO JICHUCTBUS CHIT MOJICKYJISIPHOTO TTPUTSHKCHHUS.



Paznen 3. /IBusxkeHune v B3auMoieiCTBHE TeJl.
Mexanunueckoe aBuxkeHue. PaBHoOMepHOE U HepaBHOMEpHOE JBIkeHHEe. CKOPOCTh.
Cpenusis CKOpOCTb NMPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu 1 BpeMeHH JIBHXKECHHUS.
SBnenve wuHepHuU. 3akOoH UWHepUUU. B3auMopeiicTBue Ten Kak IpUYMHA
W3MEHEHUSI CKOPOCTH ABWKEHMS Tesl. Macca Kak Mepa MHEPTHOCTH Tena. [1moTHOCTH
BemiecTBa. CBsI3b MIIOTHOCTH C KOJIMUYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIECTBA.
Cwita kak XapakTepUCTHKA B3aumonaencTBus Ten. Cuia ynpyroctu M 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOIIBIO TMHAMOMETpA. SIBIIEHUE TATOTEHUS U cuiia TshkecTH. Criia
TSOKECTH Ha Jpyrux rmianerax. Bec tema. HeBecomocts. CrioxkeHne cuil, HapaBJICHHBIX
no ojxHou mnpsiMor. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHHS H
TpeHHe NOoKoA. TpeHue B MpUpPOJIE U TEXHUKE.
Hemoncmpayuu.
HabGmtoienne MexaHnuecKkoro ABMKEHUS Tela.
N3Mepenne cKopocTH NpsIMOTMHEUHOTO JBUKEHUS.
HabGmroienue sBiaeHus HHEPIUU.
HabGmtoienre u3meHeHust CKOPOCTH MPU B3aUMOJIEHCTBUH TEI.
CpaBHeHHME MacC IO B3aUMOJICHCTBHUIO TEJ.

ok wnPE

CnoxxeHue cui, HapaBJIEHHBIX 110 OJHON MPSAMOM.

Jlabopamopusie pabomel u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABMKEHHs (IIapUKa B JKUIKOCTH,
MOJIEH JEKTPUUECKOT0 aBTOMOOWIISL U TaK Jayiee).

2. OrmpeneneHue CpeaHed CKOPOCTH CKOJIbKEHUs Opycka WM LIapukKa Io
HAKJIOHHOM IIJIOCKOCTH.

3. Ompepenenue IIOTHOCTH TBEPIOTO TeNa.

4. OmnbIThl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTb  pacTsOKeHus  (Iedopmarnnn)
IPY>KUHBI OT NPUII0KEHHOUW CHUIIBI.

5. OmbIThL, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT Beca
TeJa U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTEl U ra3oB.

Hasnenne. CrnocoObl yMEHbIIEHHS W YBEIMYCHHUs JAaBieHud. JlaBieHue rasa.
3aBUCUMOCTD JIaBlIeHUs ra3a oT 00bEéMa, Temrnepatypsl. [lepegaua naBiaeHus: TBEPABIMU
TeaMH, JKUAKOCTAMM M ra3aMu. 3akoH [lackans. IlHeBMaTMyeckue MallMHBI.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TiyOuHBL. [HapocraTudyeckuil mapajokc.
CooOmatomuecs: cocyapl. [ uapaBnnyeckue MexaHU3MBbI.

Atmocdepa 3emnu u arMmocdepHOoe naBieHHe. [IpUUYUHBI CYIIECTBOBAHUS
BO3ymIHOM o6onouku 3emiu. OnwiT Toppudeniu. M3mepenne arMochepHOTo TaBIeHUS.
3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHHUSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr mis
M3MEpeHUs: aTMOC(EPHOTO JaBICHHS.

JlelicTBHE KMAKOCTH M Ta3a HAa NOTPYKEHHOE B HUX Teo. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

JHemoncmpayuu.

1. 3aBucuMOCTH AaBJEHUS raza OT TEMIIEPATyphI.

2. Tlepemaua maBiieHUS KUIKOCTHIO U Ta30M.
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Coob1aroniecs: CoCyibl.

I'mppaBinueckuit mpecc.

[IposiBnenne neiicTBust aTMOC(EPHOTO TaBIICHUS.

3aBHUCHUMOCTD BBITAJIKUBAIONMICH CHIIBI OT 00bEMa MOTPYKEHHOW 4YacTU Tejaa U
IJTOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEHN CUJIBI BECY BBITECHEHHOMW JKHUJIKOCTH.

VYcmoBue miaBaHus TeN: IUIABAHWE WM TMOTPY>KEHUE TEI B 3aBUCHMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TEJa U KUJIKOCTH.

Jlabopamopuusie padbomul u onvimol.

1.

Pa

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BoJE€ OT 00bEMa MOrpyXEHHOM B
JKMJIKOCTh YaCcTH TEJa.

Ornpenenenrie BRITAIKUBAIOIIEH CHIIBI, JEMCTBYIOLIEH HA TEJIO, MOIPYKEHHOE B
KHUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOUICH CHUJIbI, JIEMCTBYIOIIEH HA TEJO B
J)KMJIKOCTH, OT MAaCChI TeJa.

OnbIThl,  JIEMOHCTPUPYIOUIME  3aBUCHUMOCTb  BBITAJKUBAIOUIEH  CHJIBI,
JEHCTBYIOIIEH Ha TEIO B JKUJKOCTH, OT O00BEMA MOTPYKEHHOU B JKHIKOCTH
YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBaHnue apeoMeTpa UM KOHCTPYUPOBAHUE JIOJIKU U OIpEIeTICHUE €€
rpy30M0AbEMHOCTH.

3nen 5. Pabora u MOIIHOCTb. JHEPrus.

Mexanunueckas pabota. MOIIHOCTb.
[IpocTeie MeXaHU3MBI: pblUar, O6JOK, HaKJIOHHAS TUIOCKOCTh. [IpaBuio paBHOBECHS

pbldara.

[Ipumenenne mnpaBWiia paBHOBECHS pbluara K OJOKYy. «30J0TOE MPaBUIIO»

mexanuku. KITJI mpocTsix Mmexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE.
Mexanunueckas sHeprus. Kunernueckast u noreHuanbHas sHeprus. [lpespamenue

OJIHOTO BHJIa MEXAHUYECKOU SHEPTUU B IpYyroi. 3aKOH COXPaHEHUS YHEPTUU B MEXAHHKE.
Hemoncmpayuu.

1.

[Tpumepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomsl u onvimol.

1.

2.
3.
4,
8 KUIA

Pa

Omnpenenenrie pabOThI CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMKCHHH TeJa IO
TOPU30HTAJIBHOW MOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.

N3amepenne K11/ HakIOHHOM NIIIOCKOCTH.

N3ydeHue 3ak0HA COXpaHEHUsI MEXaHUUYECKON YHEPIHUU.

CC

3aed 6. TenmyioBblie IBJICHUA.

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOEHUS BEILECTBA.

Macca

U pa3Mepbl aTOMOB M MOJEKyJl. ONbITbl, MOATBEPKIAIOIINE OCHOBHBIE

MOJI0KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUU.
Mopgenu  TBEpAOro, KHUAKOTO M  Ta3000pa3HOrO0  COCTOSIHMM  BelllEeCTBa.

Kpucrammueckne u amopdusie tena. OObSCHEHHE CBOWCTB Ta3oB, JKUAKOCTEH U



TBEPABIX TEJ HA OCHOBE MOJOKEHUN MOJEKYISIPHO-KMHETUYECKON Teopun. CMaunBaHue
U KallWJUISIpHBIE sIBIeHMs. TernoBoe paciiupeHue U cxaTue.

Temneparypa. CBsi3p TeMIEPaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHULL.
BuyTtpennss sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH 3HEpPIrHM: TeIUlonepenada u
coBepiieHue paboTel. Bunael Temnmonepenaun:  TEMIONPOBOAHOCTh, KOHBEKIIMS,
U3ITy4EHUE.

KonnuectBo TemnoTsl. YnenbHas TEIIOEMKOCTh BeElIECTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHME TeIIoBoro OanaHca. [lnaBieHue u oTBepieBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJelbHasg TemuoTra IulaBieHud. IlapooOpa3oBaHue u
koHgeHcauus. HMcmapenuwe. Kumnenue. VYnaenpHas  Teruiota  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATyphl KUMEHHS OT aTMOC(EpPHOro aBIIECHUS.

BrnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y JieJIbHAs TEIJI0Ta CTOPAHMSL.

[Tpuniuns! padotsl TemnoBeix apurareneit KIIJ[ termmoBoro asurartens. TemnoBbie
JIBUTATENU U 3alIUTa OKPYKaIoIen Cpeibl.

3aKOH COXpaHEHUS U NMPEBpaLEHUs YHEPTHH B TETJIOBBIX MpoIeccax.

Hemoncmpayuu.

Hab6mtoienrne OpoyHOBCKOTO JBUYKEHUS.

Hab6monenue nuddyzun.

Habumroenue siBiieHUi cMauMBaHUs U KalTWJUIPHBIX SIBIICHUM.
HaGumroieHre TernioBoro pacimupeHus Tel.

N3menenune naBiieHuss rasa npu HM3MEHEHUHM O0O0bEMa M HarpeBaHuUU WU
OXJIAXKICHUH.

[IpaBuiia u3smMepeHus: TEMIEPATYPHL.

Buasl Tennonepenayn.

OxmnaxieHre Mpyu COBEpPIICHUH pabOTHI.

. HarpeBanwue npu coBepiiieHuu paboThl BHEITHUMH CUJIAMHU.

10 CpaBHEHUE TEIIIOEMKOCTEN PA3INYHBIX BEIIECTB.

11. HaOmroieHME KUTIEHUS.

12. HabmoieHre MOCTOSIHCTBA TeMITEpaTyphl MPH IJIABJICHUH.

13. Moienu TEIUIOBbIX JIBUTATENIECH.

Jlabopamopuuvie pabomel u onvimol.

1. OmnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKEHUS.
2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TIOBAPEHHOM COJIM MITK caxapa.
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3. OmnbIThI 110 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUS ra30B, KUAKOCTEH U TBEPABIX
TeJl.

4. Ompenenenue naBjieHUs BO3AyXa B OaJUIOHE MIMPHUIIA.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3/yXa OT €ro oobéma u
HarpeBaHMs WM OXJIaXKICHUSI.

6. IlpoBepka rumoTe3bl JMHEWHOW 3aBHCHMOCTH JUIMHBI CTOJOWKA >KUJIKOCTH B
TEPMOMETPUYECKOI TpyOKe OT TeMIepaTyphl.

7. HabGmiomenue W3MEHEHHsT BHYTPEHHEH OHEpruM Tela B pe3yJbTaTe
TEIUIoNEpeayu U pabOThl BHEIIHUX CHUII.



8. HccnenoBanue siBIEHHS TEIJI0O0OMEHA MPU CMEIIMBAHWUU XOJOAHON M TOpsSYe
BO/IBI.

9. Ompenenenue KOIWYECTBA TEIUIOTHI, TOTYYSHHOTO BOJOHM NpU TEIUIOOOMEHE C
HarpeThiM METALTUYECKUM IIMIHHAPOM.

10. Onpenenenne yaeapbHON TEIIOEMKOCTH BEIIIECTRA.

11. UccnenoBanue mporecca UCrapeHus.

12. Onpenenenre OTHOCUTENHHON BIQXKHOCTH BO3yXa.

13. Onpenenenne ynenpbHON TETIOTHI IJIABICHUS JIbIA.

Paznen 7. DnekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. JIBa poja dieKTpUYECKUX 3apsalioB. BzaumoneiicTBue
3apsOKEHHBIX Tell. 3akoH KyroHa (3aBUCMMOCTD CHIIbI B3aUMOCUCTBUS 3apSHKEHHBIX TET
OT BEJINYMHBI 3apSAJI0B U PACCTOSIHUS MEXKIY TEJIaMH).

Onektpuueckoe mnone. Hampsox€HHocTe  anekTpuueckoro moid. [IpuHnmn
CYNEpHO3UIUH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snexTpudeckux 3apsiioB. OJIEMEHTAPHBIM AJIEKTPUYECKUN  3apsi.
Crpoenue aroma. IIpoBOAHMKM W AMAIEKTPUKH. 3aKOH COXPAHEHMS DIEKTPUUECKOTO
3apsna.

DNEKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO ToKa. VcTOUHMKH
IOCTOSIHHOTO  TOKa. JIGHCTBUSL DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KHUJIKOCTSAX U razax.

Onektpuueckas 1enb. Cuna Toka. DJeKTpuueckoe HarpsbkeHue. ConpoTUBIICHUE
IPOBOJIHUKA. YIEJIbHOE CONPOTHUBIIEHHE BeHIeCTBA. 3akoH OMa Uil yyacTKa LEMH.
[TocnenoBarenbHOE U MApaIEIbHOE COEIUHEHNE TPOBOIHHUKOB.

PaGora u  MomHOCTH  d3JeKTpUYeckoro Toka. 3akoH  Jlxoyns—Jlenma.
DOneKTpUYecKre 1N W MOTPeOuTEeNH HSJeKTpuueckoid sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTrosiHHbIE MarHuThl. B3anMonelicTBUE NOCTOSIHHBIX MAarHUTOB. MarnuTtHoe
nosie. MarauTHoe mosie 3eMJIM U €ro 3HaueHHe Uil KU3HM Ha 3emuie. OnbIT Dpcreaa.
MarHuTHoe MoJe 3IEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMarHUTOB B TEXHUKE.
JleficTBHie MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM. DJEKTPOABUIATENb MOCTOSHHOTO
Toka. lcrnonb3oBaHHWE SIEKTpOABUTaTENEl B TEXHUYECKHX YCTpPOMCTBaxX U Ha
TPaHCIIOPTE.

Onbitel Dapanes. SBieHue »3jeKTpoMarHuTHOW uHAyKIuu. IlpaBwio Jlenna.
OnextporeHeparop. CriocoOb! MONTy4YEHUs INEKTPUIECKON IHEPTUH. DISKTPOCTAHIIUU Ha
BO300OHOBIISIEMbIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aIus Tel.

JIBa po/ia 3NeKTpUUYECKUX 3apsiIOB U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEl.
YCTpoKCTBO U JEHCTBUE AIEKTPOCKOIA.

DneKTpocTaTuyecKasi MHIYKIUS.

3aKOH COXpaHEHUS SJIEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKY U TUIIEKTPUKH.

Nooabk~wbdPE

MOI[CJII/IpOBaHI/IC CHJIOBBIX JIMHUU QJICKTPHUYICCKOTO ITOJIA.



8. MCcTOYHHMKHM OCTOSTHHOTO TOKA.

9. JleiicTBHSA IEKTPUIECKOTO TOKA.

10. DneKTpUYIECKUil TOK B )KHJIKOCTH.

11.T a30BbIi pazps.

12. I3mepeHue CHIIBI TOKAa aMIIEPMETPOM.

13. 3smepenue 2IIeKTPUIECKOTO HANPSHKEHUS BOJIBTMETPOM.

14.Peoctat u Mara3uH CONpOTUBICHH.

15. B3aumoiericTBrE MOCTOSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOKHOCTH Pa3ICICHUS MOJIOCOB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MaraurtHoe noJjie Toka. DJIeKTPOMarHumr.

20. JleiicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DneKkTpoABHUraTelb MNOCTOSTHHOTO TOKA.

22.ViccnenoBaHue SIBICHUS 3JIEKTPOMArHUTHON UHIYKITHH.

23. OnwiTel Dapanes.

24.3aBUCUMOCTh  HAampaBJEHUsS HWHIYKIMOHHOTO TOKAa OT  YCJOBHUH
BO3HHKHOBCHHSI.

25. DIIeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuusie padbomel u onvimol.

€ro

1. OmpiThl 10 HAOMIONEGHUIO  OJEKTPU3AIMU  Tel  HWHAYKIMEH U TIpHU

COIIPUKOCHOBCHUU.
2. HccnenoBanue  J1eHCTBUS QJICKTPHUICCKOTO moji1 Ha  IHIPOBOJHUKH
AUDJICKTPUKH.

COopka u npoBepka paboThI JIEKTPUIECKON 1[ETH MOCTOSHHOTO TOKA.
N3mepenue u peryaIupoBaHUe CUITbI TOKA.

N3mepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKa, HUAYLIETO 4Yepe3 pe3UcTop,
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COIIPOTHUBJICHUA PE3HUCTOPA U HAIIPAIKCHUSA Ha PE3UCTOPC.
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7. OHBITBI, ACMOHCTPHUPYIOINIHUEC 3aBUCUMOCTDL JJICKTPHUYCCKOI'O COIIPOTHBJIICHUA

IIPOBOAHKKA OT €I'0 AJIMHBI, IIIOIIAJN ITIOIICPCUHOIO CCUCHHUA U MaTCpualia.

8. Ilpoepka mpaBuWia CIOXEHHS HalpsSOKEHWH TPH  MOCIEI0BATEIHHOM

COCAUHCHHNU IBYX PC3UCTOPOB.

9. TlpoBepka mpaBuwia s CWIBlI TOKa TMPU MapaUICILHOM COEIUHECHUU

PE3UCTOPOB.

10. Onpenenenue pabOTHI IEKTPHUESCKOTO TOKA, HIAYIIETO Yepe3 pe3ucTop.

11. Onpenenenue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIIECISIEMOI Ha pE3UCTOPE.

12.VccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 JIAMIIOYKY,
HaIIpsDKEHUS Ha HE.

13. Onpenenenne KII/] narpesarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSTHHBIX MATHUTOB.
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15.H3y‘-ICHI/IC MAarouTHOTO IIOJII MOCTOSAHHBIX MArHUTOB TIPHU HX O6TJCZ[I/IHCHI/II/I nu

pa3ielieHIH.



16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJAECUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa W HAIpPaBJIEHUs TOKA B KaTyLIKE.

18. M3yuenne neiicTBHsI MAarHUTHOTO TTOJISI HA TIPOBOTHUK C TOKOM.

19. KorctpynpoBanue 1 u3ydeHrne paboThl dJEKTPOIBUTATEIS.

20. U3mepenne KIIJ1 anexTponBUraTenbHON yCTaHOBKH.

21.0mBITBI  TI0  WCCIEAOBAHUIO  SIBICHHUS  DJIEKTPOMArHUTHOW  WHAYKIWU:
UCCleI0BaHNE U3MEHEHNI 3HAYEHUs U HAIIPABJICHUS UHIYKIIMOHHOTO TOKa.

9 KVIACC

Paszpnen 8. Mexanuueckue siBJIeHUsI.
Mexannueckoe — aBmkeHune.  MarepuanpHags — Touka.  Cucrema  OTCYETa.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOrO0  JABWKEHUSA. PaBHOMEpHOE  MPSAMOJMHEIHOE
nekeHue. HepaBHomepHoe mipsiMosiuHENHOE nBUxkeHHe. CpenHsii W MrHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JBUKCHUHU.
Yckopenue. PaBHOyckopeHHOE TpsiMOJIMHEHOE NBrkeHHe. CBOOOIHOE MajcHUE.
OmnbiTel [Manunes.
PaBHOMepHOE maBMXKEHHE 1O OKpykHOCTH. I[lepmom um dyactora oOparieHusl.
JIuneliHas v yrioBasi CKOpOCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.
IlepBobiii 3axkoH Hprorona. Bropon 3akoH Herotona. Tperumii 3akoH HreroToHa.
[IpuHUHMI cynepno3uLuy CHIL
Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpPEHHMS CKOJIbKEHHUsS, CHIIa
TPEHUS MOKOs, IPYTUe BUIbI TPEHUSI.
Cuna TSKEeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOHOTO TMaJCHHUS.
JIBxenune mnaHeT BOKpyr ComHua. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
neperpy3Ku.
PaBHOBecue wmarepuanbHOM TOYKH. AOCOIIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIUIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TskecTH.
Nmnynec Tena. M3MeHeHne wummyinbca. MMIynbC cuiibl. 3aKOH COXpPaHEHHS
uMITyJbca. PeakTuBHOE IBM>KEHHE.
Mexannueckass paboTa U MOIIHOCTh. PaGoTa Cui TSXKECTH, YNPYrOCTH, TPEHUS.
Cas13b sHepruu u pabothl. [loTeHnnaapHas SHEPTHs Tena, MOAHITOrO HaJl TOBEPXHOCTHIO
3emun. [loTeHUManbHast SHEprus ckaror npykunbl. Kunernueckas sueprus. Teopema o
KUHETUYECKOM IHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUH.
Hemoncmpayuu.
1. HabGmroneHne MeXaHHMYECKOTO JBIIKEHHS Tella OTHOCHUTENBHO Pa3HBIX Tel
OTCYETA.

2. CpaBHeHHME TyTei ¥ TPAaeKTOPHI JBWKEHHS OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

3. H3mepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIUHEHHOTO JBMKEHUSI.

&

HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.
5. Habmionenue nBmkeHus Tena Mo OKPY>KHOCTH.



7.
8.
9.

10.
11.
12.
13.

HaGmoneHnne MexaHWYecKuxX SIBJICHUM, NPOUCXOSIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBU’KEHHU OTHOCHTEIBHO
KaOuHeTa (QU3HKH.

3aBHCHMOCTb YCKOPEHHMSI T€Ia OT MAcChl TeJa U JEHCTBYIOLIEH Ha HETO CHIIBL.
Habmronenue paBeHCcTBa CUII IPYU B3aUMOACHCTBUN TEIL.

N3meneHnue Beca Tena Npyu yCKOPEHHOM JIBHKEHUU.

[Iepenava umnysibca npyu B3aNMOJEHCTBUM TEIL.

[IpeoGpa3oBaHus SHEPTUH NPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHue uMIyJibca Mpu HEYIPYroM B3auMOJIEHCTBUU.

CoxpaHeHue umMnyJibca mpu abCOJIIOTHO YIPYTOM B3aUMOJECHCTBUY.

14. HabGnroieHrne peakTUBHOTO JIBHXKCHHUS.

15.
16.

CoxpaHeHue MeXaHM4eCKON IHEPrUH MpU CBOOOTHOM IaJICHUU.
CoxpaHeHME MEXaHMYECKOW SHEPruM MpPHU JABUIKECHHM Tejla MOJ JCUCTBHEM
PY>KUHBI.

Jlabopamopuusie padbomel u onvimol.

1.
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10.

11.

KonctpyupoBanue Tpakrta s pasroHa U JajJbHEHIIEr0 pPaBHOMEPHOIO
JIBUOKCHHUS IIapUKa WU TEIEKKH.

Omnpenenenne cpeHeil CKOPOCTU CKOJIbKEHUSI OpycKa WM JABMXKCHUS IIapuKa
110 HAKJIOHHOM IJIOCKOCTH.

Ompenenenrie yCKOpeHUs1 Teja IpU PABHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOW CKOPOCTH.

[IpoBepka rumoTesbl: €Ciy MPU PaBHOYCKOPEHHOM JABMXKEHHHM 0e3 HayallbHOMN
CKOPOCTH MHYTH OTHOCSTCA KakK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXKYTKH BPEMEHU OJNHAKOBBI.

HccnenoBanre 3aBUCUMOCTHU CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJIbHOTO
JABJICHUA.

Omnpenenennie kodhPUIeHTa TPEHUS CKOJIBKEHUS.

Ornpenenenre )XECTKOCTH PYKUHBI.

Omnpenenenrie pabOThI CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMKCHHH TeJa IO
TOPU30HTAJIBHOW MOBEPXHOCTH.

Omnpenenenrie pabOThl CUJIBI YIIPYTOCTH IIPU MOIBEME TPy3a ¢ UCTIOIb30BaHUEM
HETOBI)KHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUs SHEPIUN.

Pa3znen 9. Mexanunueckue KoJIe0aHUA U BOJIHBI.
KonebarenprHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTHUKH KOJICOAHUM: TEepHOJI,

4acToTa,

aMIUIATy1a. MaremaTuyeckuid W TpYyXUHHbIA MaaTHUKU. [IpeBpamenue

SHEPrUU NPHU KOJIeOATETbHOM JIBUKEHUU.
3aryxatome konebanus. BeiHyxneHHble konebanus. Pesonanc. Mexanuueckue

BoJHBI. CBoiicTBa MexaHW4yeckux BOJH. [IpomonbHble M momepeyHble BOMHBL J[nuHa
BOJIHBI M CKOpPOCTh €€ pachpocTpaHeHus. MeXxaHWuecKue BOJHBI B TBEPIOM TeEIE,
CeliCMUYECKIUE BOJIHEIL.



3Byk. I'pomkocTh 3Byka U BbicoTa TOHA. OTtpakeHue 3Byka. MHOpasByk u

YIIbTPa3BYK.
JHemoncmpayuu.
1. HaGmronenne xoneGaHuM Tea NOX OEUCTBHEM CHIIBI TSDKECTH U CHIIBI
YIPYTOCTH.
2. HaGmronenwue konebannii Tpy3a Ha HUTH U HA TIPY>KUHE.
3. Habmionenne BBEIHYKIEHHBIX KOJIeOaHUI 1 pe30HAHCA.
4. PacnpocTpaHeHHE MPOJIOJIbHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).
5. HaGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKycTHYeCcKUU pe30HaHC.

Jlabopamopuusie padbomel u onvimol.
1. OmnpeneneHue 4acTOTh U EpUOAA KOJEOAHUM MATEMAaTUYECKOTO MasiTHUKA.
2. OrmpezaeneHue 4acTOThl U EpHoJa KoyiebaHUi Npy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepHOJia KOJIEOAHHUH MOJIBEIIEHHOTO K HUTH Tpy3a
OT JJIUHBI HUTH.

4. VccnenoBaHue 3aBHCHUMOCTH TEpHoOJa KoJeOaHUM MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a.

5. TlpoBepka HE3aBUCHUMOCTH IepHoJa KojieObaHU Ipy3a, MOJBEIIEHHOIO K HUTH,
OT Macchl rpysa.

6. OmbIThl, IEMOHCTPUPYIOIIHNE 3aBHUCHUMOCTh NEpHUOa KOJIeOaHWH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. U3mepeHue yckopeHusi CBOOOTHOTO Ma/IeHHUS.

Pa3znen 10. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIEeKTpOMAarHuTHbIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHBIX  BONH. [llkasa  3i€KTpOMarHuWTHBIX  BOJIH.  Mcmonp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 3E€KTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOMCTBA CBETA.

Jlabopamopuuvie pabomel u onvitmol.

1. V3ydyeHue CBOWCTB OJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3nea 11. CBeToBbIe SIBJICHHUS.

JlyueBasg mognenb cBeta. Mcrounuku cBeta. [IpsamonmHeHOE pacnpoCTpaHEHUE
ceera. 3armenuss Connua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomiienne cBeta. 3akoH npenomiieHus: cBera. [loaHOe BHyTpeHHEE OTpakKeHUe
cBerta. Mcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B nun3e. OnTudeckas cuctema (poroarmapara, MUKPOCKONA H
Teneckomna. ['na3 kak ontudeckas cucrema. bam3opyKkocTh U JallbHO30PKOCTb.

Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoToHa. CrioskeHHe CHEKTpalbHBIX
uBeToB. /ucnepcus cera.



JHemoncmpayuu.

[IpssMonMHENHOE PacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajlax.
[Ipenomnenue cera.

OnTryeckuil CBETOBOJ.

Xoa myuelt B coOuparomieit TmH3e.

Xon Jiydeil B pacCcenBaroUIe JIMH3E.

[Tonyuyenne n300pakeHU ¢ TOMOUIBIO JUH3.
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. [IpuHnun pedictBus Gporoannapara, MUKPOCKOIA U TEJIECKOMA.

10. Monens rnaza.

11. PaznosxeHue 0emoro cBeTa B CIIEKTD.

12.Tlony4yeHnue Gesnoro cBeTa MpH CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopuuvie pabomel u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTM yTia OTpPaXEHHs CBETOBOrO Jiydya OT YyIJia

najeHUs.
2. W3yueHue xapakTepUCTHK M300paxKeHHs MpeaMeTa B IMIIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCHUMOCTH yTIJla MPEJIOMJIEHUS CBETOBOrO Jiyya OT yria
NaJICHUsl Ha TPAHULE «BO3yX—CTEKIION.

4. Tlonmyuenue n300paxeHH ¢ MOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Ompegenenue (OKYCHOTO pAcCTOSHUA M ONTUYECKOM CHIIbI coOuparomieit
JIMH3BI.

6. OmbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnpIThl MO BOCHPUATHIO I[BETa MPEIMETOB IMpPH HUX HAONIONCHUU Yepes
[[BETOBbIE (PHIIBTPHI.

Pa3znen 12. KBanTOBBIC SIBJICHHS.

Onwitel Pesepdpopaa w rmuianerapHas wmojenb aroma. Monens aroma bopa.
Hcnyckanue u norsnoiieHue cBera aroMoM. KBantsl. JInneliuaTeie CIEKTPHI.

PamnoakTuBHOCTh. Anb(a, OeTa- U ramma-uznydenus. CTpoeHHe aTOMHOTO sJIpa.
Hyxkionnas monens aromHoro siapa. M3oronsl. Pagnoaktusnbie npeBpaienus. [lepuoa
MoJIypacraja aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YHCEN. DHEPTHs
CBsI3U aTOMHBIX snep. CBsi3b Macchl M 3Hepruu. Peaknuu cuHTE3a W JAENEHUS SAep.
Uctounuku sueprun ConHua U 3BE3I.

Snepnas osHepretuka. JleWcTBHS paAUOAKTUBHBIX H3JyYEHUW Ha KHUBBIE
OpTraHMU3MBI.

Hemoncmpayuu.

CreKTpbl U3Iy4eHHs U MOIJIOICHMS.
CreKTpbl pa3Iu4HbIX ra30B.

CrnexTp Bogopoaa.

Habmionenue TpekoB B kamepe Buinbcona.
Pabora cuéTurka HOHM3UPYIOIUX U3ITy4YeHUI.

ok wnrE

Perucrpanus usnydyeHus NpUpOIHBIX MUHEPAIOB U IPOLYKTOB.



Jlabopamopuusie padomol u onvimol.

1. HaGmroneHune CIUIOUIHBIX U JIMHEWYATBIX CIEKTPOB U3JIyUECHHS.

2. HccrnenoBanue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0

¢doTorpadusm).

3. U3mepenne paanoakTHBHOTO (OHA.

IHoBTOpHUTENBbHO-00001AO NI MOLYJIb.

[ToBTOpUTENHHO-0000IIAOMINKA MOYJb MpeJHa3HAYeH U1 CHCTeMaTH3aluud U
00001IEHUST MIPEAMETHOTO COACPNKAHUS U ONBITA JIEATEIbHOCTHU, MPUOOPETEHHOIO MpHU
M3yYeHHM BCEro Kypca (QU3MKHM, a Takke i1 TMOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY dK3aMEeHY IO (pu3uKe Jyisi 00y4aromuxcs, BBIOPaBIINX ATOT YUeOHBIM
MpeIMeT.

[Ipn wu3yuyeHUH MAHHOTO MOAYJS PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIbI
NeSITEIbHOCTH, HAa OCHOBE KOTOPBIX 00€CleyuBaeTcs JIOCTHIKEHUE TMPEAMETHBIX U
MeTarnpeIMeTHbIX TTaHUPYEMBIX pE3yIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAay4YHas TPaMOTHOCTb: OCBOEHHUE HAyUYHbIX METOJOB HCCIIEJOBaHUS
SBJICHUN MPUPOJbI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBACHATH (PU3NYECKUE SBIICHUSA,
MpPUMEHsIST TOJIydeHHbIE 3HAHMs, pelaTh 3aJaud, B TOM YHCIE KAaueCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNMAIBHO NEATEeIbHOCTHBIN XapakTep MJaHHOrO paszjelia peaju3yercs 3a
CU€T TOTO, YTO O0YYAIOUIUECs BIMOIHSIOT 3aJaHusl, B KOTOPBIX UM Mpe/IaraeTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHUW pPaclo3HABATh U HAYYHO OOBACHATH (DU3HUECKHE
SBJICHUS B OKPY’Kalolllel MPUPOIE U MOBCEIHEBHOM JKU3HH;

UCIOJIb30BAaTh HAYYHBIE METO/IbI HCCIIeIOBaHUS (DU3UUECKUX SBJICHUN, B TOM YHCTIE
JUIS IPOBEPKH TUIIOTE3 U MOTYyUEHUSI TEOPETUUECKIX BBHIBOIOB;

OOBSICHSITh HAy4HbIE OCHOBBI Hauboyiee BaXKHBIX JOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HaNpuUMep, NPAKTHUYECKOrO HCIOJIb30BAHUS Pa3IMYHBIX HCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA TMPEBpAlICHUS M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
SHEPTUHU.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3yyenne (u3Mku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMsI HAIPABJICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpeJIMETHbIX U NPEIMETHbIX 00pa30oBaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate msyueHus (u3MKA Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS y
oOyuyarorerocst OyayT copMHUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC Pe3yJIbTAaThl B YACTH:

e 1) maTpHOTHYECKOI0 BOCIIMTAHUSA:

® - MpOSBICHUE HHTEpPECa K HMCTOPUH U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOMN
(u3nuecKoi HayKH;

® - [JCHHOCTHOE OTHOILIEHHE K JOCTHKEHUSM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpaaaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTUYECKHMM NPUMEHEHHEM JOCTHUKEHUH
¢bu3uKy;

® - OCO3HaHHE BAKHOCTH MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;

e 3))3CTeTHYECKOr0 BOCIIMTAHUS:

® - BOCHOPUATHE DSCTETUYECKUX KayecTB (U3MUECKOW HayKu: €€ TrapMOHHUYHOTO
IIOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) IeHHOCTH HAYYHOI O MO3HAHMS:

® - OCO3HAHME IEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHUS TEXHOJIOT Ui, BaXKHEHIIEH COCTABIISIONIEH KYJIbTYPHI;

® - pa3BUTHE HAy4YyHOW JIOOO3HATENBLHOCTH, MHTEpeca K HCCIeI0BaTEeNIbCKON
NEeSATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS H SMOLMOHAJIBHOI0 0JIArONOTYYHA:

® - OCO3HaHME I[IEHHOCTHM Oe3omacHoro o0Opa3a JKM3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BAXKHOCTH IMPaBUJI OE30MaCHOTO MOBECHHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ EKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JOMAITHUX YCIOBUSX;

e - chOpMUPOBAHHOCTh HABbIKAa PEeQIIEKCHH, NMPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOT0 )K€ MpaBa y IPyroro 4eI0BeKa;

e 6) TPyA10BOro BOCIMTAHMS:

e - QAKTUBHOE Yy4yacTH€ B PEIICHMM MPAKTUYECKUX 3ajJad (B paMKax CEMbH,
o0pa3oBaTeNIbHONM OpraHu3allii, Topoja, Kpas) TEXHOJOTUYECKOW M COIMAIbHOMN
HaNpaBJICHHOCTH, TPEOYIOLUX B TOM YHCIE U (PU3MYECKUX 3HAHUM;

® - MHTEpEC K MPAKTHUYECKOMY U3yUeHHIO MPo(eccuil, CBA3aHHBIX C (PU3HKO;

e 7) 3K0JIOTHYeCKOIr0 BOCIIMTAHMSA

® - OpHEHTAIUs Ha NMpPUMEHEHHE (PU3NUYECKUX 3HAHMUU Ui pPelIeHUs 3agad B o0nacTu
OKpyXarollel cpefpl, IUIAaHHPOBAaHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
IIOCJIEACTBUY Il OKPY KAIOLIEH Cpebl;

® - OCO3HAHHUE TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIEM U IMyTeH UX pEeIICHNUs;



e §8)aganTauuu K U3MEHSIIOIIUMCS YCJIOBHAM COUMAJIBHOI U NPUPOJIHON Cpebl:

® - NOTPeOHOCTh BO B3aWMOJICHCTBHM IPHU BBINMOJIHEHUU HCCIEIOBAHUI U MPOEKTOB
(hu3MYeCcKOl HAMIPABIEHHOCTH, OTKPHITOCTD OMBITY U 3HAHUSAM JIPYTHUX;

® - [IOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUECKYIO JACSTEIbHOCTH;

e - OTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHcIe (GOPMYIUPOBATH UJACH,
TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SBIICHUSIX;

® - Oco3HaHHE ACPUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 00JacTH
¢bu3uKy;

® - [JIAHWPOBAHUE CBOETO PAa3BUTHSI B TPUOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUIA;

® - CTpeMJICHHE aHAJIM3UPOBATh U BBHISBIATH B3aMMOCBSI3M TMPHUPOJBI, OOIIECTBAa U
SKOHOMUKH, B TOM YHCJIE C UCIIOIh30BaHUEM (DU3HUECKUX 3HAHUI;

® - OIEHKAa CBOUX JICUCTBUU C y4ETOM BIIMSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
ri100aabHBIX MOCJIEICTBHIA.

METANIPEAMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOrpaMMBbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus y oOydarormierocss OyayT chopMUpOBaHEI MeTaNpeIMeTHbIe Pe3yJbTaThl,
BKJTIOYAOIIME TTO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIE JCHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHBIC YIeOHbIE IEHCTBUS, PETYJIATUBHBIC YHHBEPCAIbHbBIC YICOHbBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBepcaJIbHbIE y4eOHbIe AelCTBUS

ba3oBble JJornueckne a1eicTBUS:
® BBIABIIATH U XapaKTePU30BaTh CYIIESCTBEHHBIC MPU3HAKK 0OBEKTOB (SIBJICHUN );
e YyCTaHaBJIMBATh CYIICCTBECHHBIM MpPH3HAK KJIacCU(UKAIIMK, OCHOBAHMS JUIS
000011IeHNS U CPAaBHCHHS;
® BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPCUMS B pacCMaTpUBacMbIX (akTax,
JTAHHBIX ¥ HAOIIOJCHUSX, OTHOCAIIUXCS K (DU3HMUYCCKUM SIBIICHUSIM;
® BBIABIIATH MPUYMHHO-CJICJICTBEHHBIC CBSI3U MPH M3YYCHHH (HU3HUCCKUX SIBICHUM
U TPOLIECCOB, JCJaTh BBIBOJBI C HCIOJB30BAaHUEM JCAYKTUBHBIX U
UHAYKTHBHBIX YMO3aKIIOUCHHUH, BBIABUTaTh THUIIOTE3bI O B3aUMOCBSA3SIX
(bU3UYECKUX BEITUYHNH;
® CaMOCTOATENHHO BBIOMPATH CrOCOO pemieHus ydeOHoW (u3mdeckoil 3amauu
(cpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHHS, BEIOOP HanboJiee 1Mo IX0ISIIero ¢
Y4ETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPUEB).
ba3oBble uccienoBarejabCKue 1eMCTBUA.
® WCIIOJI30BAaTh BOMPOCH! KaK MCCIIEOBATEILCKII HHCTPYMEHT ITO3HAHUS,
® T[IPOBOJUTH TIO CAMOCTOSITEIPHO COCTaBIIEHHOMY IUIaHY OIBIT, HECIOXHBIN
(hu3HYECKHIi SKCTIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NIECKOTO SIBJICHHUS;
® OIICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIIHIO, TIOJYUYECHHYIO B
XOJI€ UCCIICJIOBAHMS WIIA AKCIIEPUMEHTA,



CaMOCTOSITEIbHO (OPMYITUPOBaTh OO0OOIIEHUS U BBIBOABI IO pe3ysbTaTaM
MIPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIECIOBAHMUS;

MIPOTHO3UPOBATH BO3MOXHOE JalIbHEIIee pa3BUTHE (HU3UUECKUX TIPOLIECCOB, a
TaK)K€ BBIJIBUTaTh MPEIANOJIOKEHNUS 00 HMX Pa3BUTUU B HOBBIX YCJIOBHUSIX H
KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

MPUMEHSTH PA3JIMYHBIE METO/1bl, HHCTPYMEHTBI U 3alIpOCHI MIPU MOUCKE U 0TOOpe
uHpOpMALIMM WIM JAHHBIX C Y4YETOM MpEJIOKEHHOW Yy4yeOHOW (u3nyeckoi
3ajauy;

aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HMHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJIOB U ()OPM MPEICTABICHUS;

CaMOCTOSITEIbHO BBIOUPATH ONTUMAJIbHYIO (POpMY IpecTaBleHus: nHpopMau
U WUTIOCTPUPOBAThH pellaeMble 3a/1a4d HECJIOKHBIMH CXeMaMH, AuarpammaMu,
UHOU rpaduKoil 1 UX KOMOMHALIMSIMHU.

KoMMmyHHKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

B X0JI¢ 00CYXJICHHs YUeOHOTO MaTepuaia, pe3yJbTaToB Ja00pPaTOPHBIX paboT U
NIPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI U BhICKa3bIBaTh
WJICH, HAIlCJICHHBIC Ha PCIICHUE 3aJaud MU TOJyICpXKaHUE OJIaroKeaaTeIbHOCTH
OOIIIeHUS;

COIIOCTABJISATh CBOM CYXJICHHUS C CYXICHUSAMHU APYTHX YYaCTHHKOB JIMAJIOra,
0OHAPYKUBATh Pa3IMUMEC U CXOCTBO IMO3UIINN;

BBIp@XKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTABIATh PE3YyJbTaThl BBINOIHCHHOTO (DU3HYECKOTO OIbITa
(3KCTIIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHMMATh M HCIIOJIb30BaTh MPEUMYIICCTBA KOMAHJIHOW M WHJIWBHIyaJIbHOMN
pabOTHI NP PELICHUU KOHKPETHOU (DU3UUECKON MTPOOIIEMBI;

INPUHUMATH LIEJIM COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh JCHCTBHS IO €€
JMOCTHIKCHHUIO: pacIpeesaTh PoOJd, OOCYXJaTh TMPOIECCHl W PE3yJIbTAaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITNIOJIHATh CBOKO 4acTh pPaOOThI, JOCTHras KadeCTBEHHOTO pe3yJbTaTa II0
CBOCMY HAIIPABJICHUIO M KOOPJAMHHUPYS CBOM JEHCTBHS C JPYTUMH YJICHAMHU
KOMaH/IbI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOMMHA MPOJYKT IO KPHUTEPHSIM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBeEpCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranm3anus:

BBISIBIISITH MPOOJIEMBl B JKM3HEHHBIX U yYEOHBIX CUTYyaIlHsIX, TPEOYIOIUX s
penieHust PU3NIECKUX 3HAHUM;



OPUEHTUPOBATHCSI B Pa3IMYHBIX  MOAXOAAX  HPHUHATHS  pELICHUM
(MHIMBHIyallbHOE, TPUHATHE pELIEHUs B TpyNme, MPUHATUHE PpEUICHUI
TpYHIIof);

CaMOCTOSITEIbHO COCTaBIIATh AITOPUTM peUIeHUS (QU3NYECKON 3anayu WU
IUIAaHA HCCIIEJOBAHHA C Y4YETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTHPOBATh MpeijaraéMble BapUaHThl pelICHUH;

JieNiaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3 PELICHUE.

CaMOKOHTpOJ'lb, IM OIII/IOHaJILHbIﬁ HHTCJIJICKT.

JaBaTh aJ€KBATHYIO OLICHKY CUTYallMH U MpeasiaraTh miaH e€ U3MEeHEHUs;
OOBSACHATH MPUUYMHBI JOCTUKEHUS (HEJJOCTUKEHUS) PE3yJIbTaTOB JAEATENbHOCTH,
JlaBaTh OLICHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHUCJIE€ B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIEe0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
U3MEHUBILUXCS CUTYallUl, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LeJId U YCIOBHSIM;

CTaBUTh ce0s HA MECTO JPYroro uejoBeKa B XOJ€ CIOpa WU JUCKYCCHM Ha
HAy4YHYIO TeMY, TIOHUMaTh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;

npuU3HaBaTh CBOE MPAaBO Ha OMIMOKY NpPH pelIeHUH (PU3NYECKUX 3a/Jad WIH B
YTBEPKACHUSAX Ha HAYYHBIE TEMBI U TAKOE XKE MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 KJjacce NpeAMETHBbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

UCIOJIb30BaTh MOHATHS: (U3NYECKHMEe M XUMHUYECKHUE SIBJICHUs, HaOIro/ieHue,
HKCHEPUMEHT, MOJIeNIb, TUIOTE3d, €AWHUIBl (UINYECKUX BEIUYUH, aToM,
MOJIEKyJia, arperaTHble COCTOSTHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXAHUUYECKOE [BUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, NPSIMOJIMHENHOE),
TPAaeKTOpPHUs, PaBHOAEUCTBYIOIIAs cuiia, nedopmanus (yrnpyras, iacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (auddysusa, TEIIoBoe IBMKEHHE YacTHI[ BELIECTBa,
paBHOMEpPHOE JBUKECHHUE, HEPABHOMEPHOE JIBIKEHUE, UHEPLYS,
B3aUMOJCUCTBUE TEJI, DPABHOBECHE TBEPIABIX TEJI C 3aKPEIUIEHHOM OCBIO
BpallleHUs, Iepeaada AaBJICHUS TBEPABIMU TEJIAMH, JKUIKOCTAMM U Ta3aMU,
aTMoc(epHoe JaBlieHue, IUIaBaHUEe TeJl, IPEBpAIlleHUs] MEXaHUYECKOW YHEPTUN)
II0 ONHCAaHUI MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE  OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SABIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (DM3MUECKUX SBICHUI B OKPYXKarolieM
MHUpE, B TOM 4Hcle (U3NYECKUE SIBJICHUS B MPHUPOJE: MPUMEPHI IABIKEHUS C
pPa3IMYHBIMU CKOPOCTSIMH B JXMBOW M HEXHUBOU IIPUPOJE, IEHUCTBUE CHUIIBI
TPEHUSI B NPUPOJEC M TEXHUKE, BIUSHHE aTMOCPEPHOTO AABICHHUS Ha KUBOU
OpraHu3M, IUIaBaHUE pBIO, phIYard B TeJ€ 4YeJOBEKa, MPHU ATOM TMEPEBOIUTH



MPAaKTHYECKYI0 3aJady B Yy4YeOHyI0, BBIACIATH CYIIECTBEHHBIE CBOICTBa
(npu3HaKM) PU3NYECKUX SIBICHUIA;

ONMCHIBATh W3yYEHHBIC CBOWCTBA TeN W (PU3MUYECKUE SBIICHUS, HCIOIB3YS
¢usnyeckne BeNMWYMHBI (Macca, 00BEM, TUIOTHOCTH BEUIECTBA, BpeMs, MYTh,
CKOpPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHUiia
TPeHUs, NaBieHHe (TBEPAOTO Tena, JKUAKOCTH, Tra3a), BHITAJIKUBAIONIAs CHUIIA,
MeXaHW4ecKast paboTa, MOIIHOCTD, TJICYO CHIIBI, MOMEHT CHIIBI, KOd(duuneHT
MOJIE3HOTO JACUCTBUS MEXaHW3MOB, KHHETHUYECKAas W MOTCHIUAIbHAS SHEPTHUsA),
MpU ONUCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHHUS W CIUHUIBI (DU3MUECKUX BEIMYUH, HAXOIUThH
(GopMyIBI, CBS3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYMHAMH, CTPOWTH TpaQUKH W3YYEHHBIX 3aBHCUMOCTEH (PHU3UIECKUX
BEJIMUWH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS W TPOIIECCHI, UCIOIB3YS
MpaBujia CJIOXEHHUs CUJ (BIIOJIbL OJHOM mMpsiMoit), 3akoH ['yka, 3axoH I[lackars,
3aKOH ApxuMmena, MpaBUJIO paBHOBecUsl pblyara (0JI0Ka), «30JI0TOE MPaBUIO»
MEXaHUKH, 3aKOH COXPaHEHHUS MEXaHHYECKOW HHEpruH, TpPU OSTOM JaBaTh
CJIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHAa U 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPA)KEHUE;

OOBSICHATH (PU3MYECKHUE SIBJICHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YHMCJE U B
KOHTEKCTE CHUTyalluil MPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH OOBsICHEHHWE M3 1-2 JIOrMuYecKux
mIaroB ¢ oOmnopod Ha 1-2 U3y4YeHHBIX CBOWCTBA (UBUYECKUX SIBIICHUH,
(u3MUeCKUX 3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7auu B 1—2 NEHCTBUSA, MCIONIBb3Ys 3aKOHBI U (HOPMYIIBL,
CBS3BIBAIOIIME (PU3MYECKUE BEIMYMHBI: HA OCHOBE aHajW3a YCIOBUSA 3a/auu
3aMKChIBATh KPATKOE YCIOBUE, MOJCTABIATH (PU3HMUECKHUE BEIMYMHBI B (POPMYIIBI
U TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC JAaHHBIE, HEOOXOIMUMBIC IS
pelieHust 3aja4, OIEHUBATh PEATHCTHYHOCTh TOJNYYEHHON (u3nuecKkon
BEJIMYHHBI;

pacrno3HaBaTh MPOOIEMBbI, KOTOPbIE MOXXHO PEHIUTH MPH MOMOIIU (PU3UIECKUX
METOJIOB, B OMMCAHUU UCCIIEIOBAHUS BBIJCISATH MPOBEPSIEMOE MPEIIOIOKECHHE
(runoresy), pa3anyaTh U UHTEPIPETUPOBATH MOTyUYEHHBIN Pe3yIbTaT, HAXOIUTh
OLIMOKH B XO/JI€ OIBITA, JI€TaTh BBHIBOJIBI IO €TI0 Pe3ysbTaTaMm;

POBOJNTH ONBITHI 10 HAOMIOAECHUIO (U3MUECKHUX SBICHUN WM (U3HMUECKHUX
CBOMCTB Tel: (HOpMyJIMpOBaTh MPOBEPSIEMbIe MPEINOJIOKEHUs, CcOOUpaTh
YCTaHOBKY M3 IMPEUIOKEHHOTO OO0OpYJIOBaHHMSA, 3aMUCHIBATh XOJA OMNbITa U
(hopMyITUpPOBATH BHIBOJIBI;

BBITMOJIHATD TIPSMbIE M3MEPEHHs] PACCTOSIHMS, BPEMEHH, MAacChl Tela, 00béMa,
CHJIBI U TEMIIEPATypPbl C UCTIOIH30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB,
3alMChIBATh IOKa3aHUs MPHOOPOB ¢ y4ETOM 3aJaHHOM  aOCONIOTHOM
MIOTPEIIHOCTH U3MEPEHMU;



MPOBOJIUTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOW BEJIMYUHBI OT
IpPYyrod ¢ HCIOJB30BAaHUEM MPSIMBIX H3MEPEHUN (3aBUCHUMOCTU  IIyTH
PAaBHOMEPHO JBHXKYILErOCs Tella OT BPEMEHW ABWKCHUS Te€ja, CWIBI TPECHHS
CKOJIb)KEHUS OT Beca Tela, KadecTBa OOpadOTKM NOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CWJIBI TPEHHs OT IUIOIAAU COINPUKOCHOBEHMS TEJ, CHUJIBI
YOPYrOCTH OT Y/UIMHEHHS NPYXKUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BbEMa
MOTPYKEHHOM YacTH TejJa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBHUCHUMOCTH OT
IUIOTHOCTH TeJIa, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUM MIaBaHUs
TeJ, YCJIOBUN paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOTO0 HCCIIEeIOBaHusl, COOMpaTh YCTAHOBKY U BBINOJHITh H3MEPEHUS,
cienyst TpeAIOKEHHOMY IUIaHy, (UKCUpOBaTh pe3yJbTaThl MOJYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BUAEC MPEUIOKEHHBIX TaOIUI |
rpaduKoB, ie1aTh BBIBOJIBI 110 pe3yIbTaTaM HCCIEI0BAHNUS;

POBOJNTH KOCBEHHbIE U3MEPEHUsT (PU3NYECKUX BEJIMYUH (IUIOTHOCTH BEIIECTBA
XKUJKOCTU W TBEPAOIrO TeJla, CUJIA TPEHHUs CKOJIbXEHUS, JABJICHHE BO31yXa,
BBITAJIKMBAIOIIAs CWJIA, JIEWCTBYIOIIAs HA MOrPYKEHHOE B KHUJIKOCTb TEJO,
KO(Q(GUIMEHT TMOJIE3HOT0  JEHCTBUSL  MPOCTBIX  MEXAaHHU3MOB),  CIEys
OPEUIOKEHHOW WHCTPYKIMHM: TPU  BBINOJIHEHUH HU3MEpEeHUH coOuparhb
AKCIEPUMEHTAIBHYI YCTAHOBKY U BBIYUCIISATH 3HAUEHHE NCKOMOI BEJTUUYNHBI;
coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

yKa3bIBaTh MPHUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOMIAIOIIMeCs COCyAbl, OapoMeTp, phlyar,
MOJIBWKHBIN M HETIOABMXKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HU3YUYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONMOPON Ha WX OMHCaHMs (B TOM YHUCIIE: MOAIIUITHUKH, YCTPOMCTBO
BOJONIPOBOJA, THAPABIMYECKUI MpPecCc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOU
HAcoOC, apeoMeTp), MCIONb3ysl 3HAHUS O CBOMCTBAaX (PU3WYECKUX SIBICHUH U
HEOO0XO0MMBbIe (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTE TIPUMEPHI (HAXOAUTh HHQPOPMAIMIO O TpUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (DU3MUECKHUX 3HAHUUN B IMOBCETHEBHOM XKU3HU IJIs1 0OecredeHms
0€30MMacHOCTH NpU OOpalleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU yCTPOICTBaMHU,
COXpaHEHHs 3/10POBbS U COOJIOJCHHS HOPM HKOJOTHYECKOrO IOBEJICHHS B
OKPY’KaIOIIEeH cpelie;

OCYILECTBJIATH OTOOP UCTOYHUKOB MH(pOpManuu B MIHTepHETE B COOTBETCTBUH C
3alaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMECIOLIUXCS 3HAHUM U IIyTEM
CpaBHEHUS PA3JIMYHBIX UCTOUHUKOB BBIIEIATh HHPOPMALINIO, KOTOpAs SBISETCS
MIPOTUBOPEYUBON UM MOXKET OBITh HEIOCTOBEPHOI;

WCIOJBb30BaTh NPU BBINOJHEHUHM YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
AUTEpaTypy HU3NYECKOrO COEPIKaHus, CIIPAaBOYHbIE MATEPHAIIBI, PECYPChI CETU
WuTepuer, BnajeTs npuéMamMu KOHCHEKTHPOBAHHS TEKCTa, NMPeoOpa3oBaHUS
uH(MOpMAIIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;



co371aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOILIEHHS] HA OCHOBE
2-3 wucTouyHWKOB uWHGMopManuu (PU3UIECKOTO COACpXKAHUS, B TOM UHCIE
MyOJIMYHO JeNaTh KPAaTKUE COOOIICHUSI O pe3yibTaTax MPOECKTOB MU y4E€OHBIX
WCCIECOBAaHUN, IIPU 3TOM TI'PAaMOTHO MCIOJIb30BAaTh W3YyYECHHBIH ITOHATHIHBIA
amnmapart Kypca GU3HKH, COMPOBOXK/IATh BRICTYIUICHUE TTPE3CHTAIINCH;

MPU  BBIMOJHEHWHW YUYEOHBIX TMPOEKTOB U HCCIEIOBAHUI pacrpeaeaTh
00s13aHHOCTH B TPYIINIE B COOTBETCTBHUH C MOCTABICHHBIMU 3aJa4aMU, CICAUTHh
3a BBEITIOJIHEHHEM IUIaHa JSHCTBHH, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B
JEATEIIbHOCTh TPYIIbl, BBICTPAUBATH KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
YUYUTHIBASI MHECHUE OKPYKAIOIIUX.

K koHny oOyueHuss B 8 kuacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

WCIIOJb30BaTh TMOHSATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUIKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSHUS BEIIECTBA, KPUCTALINYECKHE U
aMop(QHbIC TeJa, HACHIIMICHHBIA W HEHACHIIICHHBIN Map, BIAXHOCTh BO31yXa,
TeMIlepaTtypa, BHYTPCHHSSI JHEprus, TEIUIOBOW JBUTaTeNb, JJIEMEHTAPHBINA
ANCKTPUYCCKUNM 3apsJl, SJAECKTPUUECKOE TI0JIe, MPOBOJHUKU M JUIICKTPHUKH,
MOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

pasznuyath sBJIEHHS (TEIUIOBOE pacCUIMpEHHE U CKaTue, Teronepeaaya,
TEIUIOBOE pPaBHOBECHE, CMayMBaHWE, KaNWUIAPHbIE SIBJICHUS, HCHApeHUe,
KOHJICHCAllUs, IUIaBJeHHe, Kpucraum3aius (OTBEpAEBAaHME), KHUIICHUE,
Teruionepenaya (TErIONPOBOJIHOCTb, KOHBEKIHUS, W3Ty4YEHHUE), SJICKTPHU3AIUs
TeJN, B3aUMOJICHCTBUE 3apsiioB, JEUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJIEUCTBHE MArHUTOB, JEWCTBHE MArHUTHOTO TIOJIs Ha
NPOBOJAHUK C TOKOM, D3JEKTPOMArHUTHAs WHAYKIMS) IO OIUCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3nueckoe SBICHUE;

pacrno3HaBaTh MPOSBIEHWE U3YYECHHBIX (DU3UYECKUX SBJICHUN B OKPY>KaIOIIEM
MUpE, B TOM 4Hcle (QHU3UUYECKUe SBICHUS B TMPHUPOJAE: IMOBEPXHOCTHOE
HATSDKCHHE W KalmWULSIpHBIC SIBJICHHUS B MPHUPOJAE, KPUCTAIBI B TMPHUPOJIE,
uznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE
pochl, TyMmaHa, WHEes, CHera, »JJEKTPUYECKHE SBJICHUS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeid) MOIIOCOB,
pOJIb MarHUTHOTO TOJIA JUIsl KU3HU Ha 3eMJe, MOJSPHOE CUSHHE, MPU 3TOM
NEPEeBOJIUTh TPAKTUYECKYIO 3a/7auyy B Y4YeOHYIO, BBIJCNATH CYIICCTBEHHBIC
CBOICTBA (TIpU3HAKHN) (PUBNYECKUX SIBJICHHIA,

OMKCHIBATh W3YYCHHBIE CBOWCTBA Tel W (U3NYECKUE SBICHUS, HCIONb3Ys
¢u3nueckue BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPIHs, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEIUIOEMKOCTh BEIECTBA, YJEJIbHAas TEIUIOTA IJIABJICHUS,
yAelbHas TeIuloTa MmapooOpa3oBaHMs, ylAelbHas TEIUIOTa CrOpaHMs TOIUIMBA,
KOA(p(UIIMEHT TMOJIE3HOTO JCWCTBHSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAs
BII&XXHOCTh BO3AyXa, OJJICKTPUYECKUW 3apsil, Cuja TOKa, D3JIECKTPUUYECKOE



HalpsDKEHWE,  CONPOTHBIIEHUE  IPOBOJHHUKA, YJENbHOE  CONpPOTUBIICHUE
BEILECTBA, paboTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA), MpPU ONUCAHUU
MpaBWIBHO TPAaKTOBaThb (PU3MYECKUH CMBICH HCIONb3YEMBIX  BEJIMYUH,
0003HAUYEHHUs] M €IUWHULBI (U3NYECKUX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JIPYTMMH BeJIMYMHAMU,
CTPOUTH I'paUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PM3UUYECKUE SBJICHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJIIPHO-KUHETUYECKOM TEOPHUM  CTPOECHHS
BEILECTBA, MPUHLHUI CYNEepHO3UIUU MoJel (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsiaa, 3akoH Owma nans ydactka nenu, 3akoH J[xoyns—Jlenua,
3aKOH COXpPAHEHHUs SHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYalHH IPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
IPUYMHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHHWE U3 1—-2 JIOrMyYecKux
mIaroB ¢ Omnopod Ha 1-2 U3y4YeHHBIX CBOWCTBA (UBUYECKUX SIBJICHUH,
(u3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3a7auu B 2—3 JEHCTBUSA, MCIONb3Ys 3aKOHBI U (HOPMYJIBL,
CBsI3bIBAIOIIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJa4yu
3aIllMCBhIBATh KPATKOE YCJIOBME, BBIABIIATH HEIOCTATOK JAHHBIX Ul PELICHUS
3ajjaud, BBIOMpaTh 3aKOHBI U (OpMysbl, HEOOXOquMblE Ul €€ pelleHus,
OPOBOJUTh Pacdy€Tbl M CpPaBHUBATh IOJYYEHHOE 3HAu€HUEe (PU3NUECKON
BEJIMYUHBI C U3BECTHBIMU JJTAHHBIMH;

pacro3HaBaTh MPOOJIEMBl, KOTOPbIE MOXHO PELIUTh MPH MOMOLIU (PU3HYECKUX
METOJIOB, HCHOJb3ys OINMCAHWE MCCIEAOBaHUs, BBIICIATh IPOBEPSIEMOE
OpPEINONI0KEeHNEe,  OLIEHWBAaTh  IPAaBWIBHOCTh  MOpPSJKAa  MPOBEICHMS
UCCIIEIOBAHUS, 1€1aTh BBIBOIBL;

IPOBOJUTH ONBITHl MO HAOIIOAECHUIO (PU3NYECKUX SIBICHUN MM (PU3MUYECKUX
CBOMCTB TeJl (KanmWUISIpHBIE SIBJICHUSA, 3aBUCUMOCTH JIaBJICHUS BO3IyXa OT €ro
0o0bEMa, TemIeparypbl, CKOPOCTH IIpolLiecca OCTBIBAHUS M HarpeBaHus Npu
U3Iy4eHUU OT I[BeTa W3Iydvaromiel (MOrJoLaromiei) MOBEepXHOCTH, CKOPOCTh
UCIAapeHHs] BOJBI OT TEMIIEPATyphbl JKUAKOCTU U IUIOMAAM €€ MOBEPXHOCTH,
JIEKTpU3alMsl  Tel W B3aUMOJACHMCTBUE  DJIEKTPUUYECKHUX  3apsioB,
B3aMMOJEICTBUE IIOCTOSIHHBIX MAarHUTOB, BU3YyaJM3alUs MAarHUTHBIX IOJEN
IIOCTOSIHHBIX MAarHUTOB, JIEMCTBHUS MAarHUTHOIO IOJS HA NPOBOJHHMK C TOKOM,
CBOICTBA 3JIEKTPOMAarHMTa, CBOMICTBA 3JEKTPOJBUTATENs MOCTOSHHOIO TOKA):
(dopMyIUpoBaTh NpPOBEpsiEMble TMPEANOIIOKEHHUS, COOUpaTh YCTAaHOBKY W3
MPEUIOKEHHOTO O00OPYIOBaHMS, OMHCHIBATh XOJA ONbITa U (HOPMYyIUPOBATH
BBIBOJIBI;

BBINIOJIHATD MPSIMbIE W3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTU
BO3/yXa, CHJIBI TOKA, HANPSDKEHUS C UCTOIb30BAaHUEM aHAJIOTOBBIX PUOOPOB U



JTATYNKOB (PU3UUYECKUX BEITUUYMH, CPABHUBATH PE3YyJIbTAaThl U3BMEPEHUN ¢ yUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

MPOBOJUTH HCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIUYMHBI OT
JPYTOi C MCIOIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAJU TMOMEPEUYHOr0 CEUYEHUS W YAEIbHOTO
COMPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CUITBI TOKA, MAYIIETO Yepe3 MPOBOIHUK,
OT HaNpsOKEHHWs] Ha TMPOBOJHUKE, HCCIEIOBAHUE IIOCJIEI0BATEIIBHOTO U
MapajuieIbHOTO0 COEIWHEHUM TPOBOJHUKOB): IJIAHUPOBATH HCCIIECIOBAHHUE,
coOupaTh YCTAaHOBKY U BBINOJIHATH U3MEPEHUSI, CIACAYS NPEATI0KCHHOMY TUIaHY,
(dbukcupoBaTh pe3yJbTaThl TMOJYYCHHOM 3aBUCMMOCTH B BHUAEC TaOIUI[ U
rpaduKoB, JIeJaTh BBIBOJIBI MO pe3yJbTaTaM UCCIEOBAHUS,

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs] (U3WUYECKHX BeMUUMH  (yJeJabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE MPOBOJHHKA, padoTa M MOIIHOCTH
AIEKTPUUIECKOTO TOKQ): TJIAHUPOBATh HU3MEpPEHHUS, cobupatb
OKCTIIEPUMEHTAIBHYIO YCTaHOBKY, CJEAys TMPEeIOKEHHOW WHCTPYKIHMH, W
BBIYHCIISITH 3HAUCHUE BETUYHUHBL;

cobOmro1aTh MpaBuia TEXHUKHA O€30MacHOCTH Tpu padboTe ¢ 1abopaTOpHBIM
000py1I0BaHKEM;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOICTB C ONMOPON HA UX ONMUCAHUS (B TOM YHUCIIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, TapoBasi TYpOUHA, aMIIEPMETP, BOJBTMETP, CUETUHUK AIEKTPUUECKON
SHEPTUH, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIEC ANEKTPONPUOOPHI
(npumepsl), ANEKTPUYECKUE peoXpaHUTEINH, AJIEKTPOMArHHUT,
ANEKTPOABUTATENh TOCTOSIHHOTO TOKA), WCIOJIb3Ys 3HAaHHUS O CBOMCTBax
(bu3nueckux sBICHUN U HEOOXOoAUMbIe (PU3MUECKHEe 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U MU3MEPUTENbHbBIE MPUOOPHI
0 CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBI TEpPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, ABUTATENh BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBISTh CXEMbl DJIEKTPUUYECKUX LeNel C TMOoceI0BaTeIbHbIM U
napajuleIbHBIM COEIMHEHHUEM JIJIEMEHTOB, pasiuydasi yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB AJIEKTPUUYECKUX IIeTIeH;

NPUBOJIUTE TIPUMEPHI (HAXOAUTh HH(POPMAIUIO O TpUMepax) MPaKTUYECKOTO
UCTIOJIb30BaHMsI (PU3MYECKUX 3HAHWUN B IMOBCETHEBHOM KU3HU i1 0OeCrieYeHH s
0€30MMacHOCTH TpU OOpaIleHuH ¢ TPUOOpPaMHu M TEXHUYECKUMHU yCTPOICTBaMH,
COXpaHEHHs 370POBbSI U COONIOACHHUS HOPM DKOJOTUYECKOTO TOBEJCHUS B
OKPY’KaIOIIEeH cpelie;

OCYIIECTBIISITh TOMCK MH(pOpMauu PU3NIECKOTO conepkanus B IHTepHeTe, Ha
OCHOBE MMEIOIINXCS 3HAHUI U MyTEM CpPAaBHEHUS IOMOJHUTEIbHBIX HUCTOYHUKOB
BBIICTISATH WH(OPMAIIUIO, KOTOPAs SBIISETCS MPOTUBOPEUNBON HIIM MOXKET OBITh
HEJIOCTOBEPHO;

WCIIOJIb30BaTh TMPH BBHINIOJHEHUM YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy (HU3HUECKOTO COACpXKaHUS, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI CETH



WuTepner, Bnagerb npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(popMauK U3 OJTHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIEHNs, 00001Ias
MH(}OPMALIMIO U3 HECKOJIBKUX HCTOYHMKOB (PU3NYECKOTO COAEpk aHHUS, B TOM
quclie myOIM4YHO MIPEACTABIIATD pe3yJbTaThl IPOEKTHOMN WIH
UCCIIEIOBATENbCKOM  JEATENBHOCTH, MPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUNHBIN anmapar Kypca (U3UKH, COPOBOKIATh BBICTYIICHUE
MpE3EHTALNEN;

MIPH BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIIEI0BAaHUN (PU3NUECKUX MPOLIECCOB
pacnpenensaTh OO0S3aHHOCTH B TpyINIe B COOTBETCTBUU C IOCTaBICHHBIMU
3aJla4yaMu, CJIEIMTh 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN M KOPPEKTUPOBATh €ro,
aJIecKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JACATENbHOCTh TPYMIIbI,
BBICTpauBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE, TMPOSIBISAS TOTOBHOCTh
paspeniaTb KOH(QJIUKTHI.

K xonmy oOyuenuss B 9 kJjacce MpeaMeTHBIE Pe3ysbTaThbl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

UCIOJIb30BaTh TIOHATHS: CHCTEMa OTCYETa, MaTepHallbHas TOYKA, TPACKTOPHS,
OTHOCUTEJIPHOCTh ~ MEXaHWUYECKOro  JBWKeHUWs, jaedopmarus  (ympyras,
TUTACTUYECKasl), TPEHHUE, IICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3Kku, UEHTP TKECTH, aOCOMIOTHO TBEPJAOE TEJIO, LEHTP TSHKECTH
TBEPIOTO TeNa, PABHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK,
UHPpa3BYyK U YJIbTPa3BYK, DIIEKTPOMArHUTHBIE ~ BOJHBI,  IIKaja
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh W JAIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsl W TOTJIONmIEHUs, anbda, OeTa- W TramMma-u3IydeHHs, H3OTOIIBI,
SICpHAst DHEPTEeTHKA;

pa3nuyaTth sBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKCHUE, CBOOOTHOE TaICHUE
TEJ, pPaBHOMEPHOE JBIDKEHHE II0 OKPY)XHOCTH, B3aUMOJICHCTBHE TElI,
pCaKTHUBHOE  JBIKCHUE, KojecOaTeIIbHOC  JBIDKCHHE  (3aTyxalolue U
BBIHY)KJICHHBIC KOJICOaHUs), PE30HAHC, BOJTHOBOE JIBUKCHHE, OTPAKEHHUE 3BYKA,
NPSIMOJIMHEHHOE PACIPOCTPaHEHUE, OTPAXKCHUE U TIPEJIOMIICHHE CBETA, ITOJTHOS
BHYTPCHHEE OTPaXKCHHUE CBETA, PA3JIO’KEHUE OEJIOro CBETa B CIIEKTP M CIIOKEHUE
CHEKTPAJIbHBIX 1IBETOB, MAHMCIIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa W3JIYYCHHs) II0 OMUCAHUI0 UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
(dusnueckoe sSBICHUE;

pacrno3HaBaTh MPOSBICEHWE WU3YYECHHBIX (DU3UYECKUX SBJICHHUN B OKPY’KAIOIIEM
Mupe (B TOM uucie (PU3NYECKUE SIBIICHUS B TMPUPOJC: MPUINBHI U OTJIHBBI,
neukeHre TutaHeT COJIHEYHOW CHCTEMBl, PEaKTUBHOE JBMIKECHUE IKUBBIX
OpPTaHW3MOB, BOCIPHITHE 3BYKOB KHBOTHBIMH, 3eMIIETPSICEHUE, CEHCMUYECKHE
BOJHBI, I[yHAMH, D5XO, I[[BETa TEJ, ONTUYECKUE SBICHUS B TPHUPOJIE,
OMOJIOTHYECKOe ACHCTBUE BUAUMOTO, YIbTPA(PHUOIETOBOTO M PEHTTCHOBCKOTO



U3ITy4YE€HUN, €CTECTBEHHBIM paJAMOAKTUBHBIA (OH, KOCMHUYECKUE JIyuH,
PaAMOaKTUBHOE M3IyYE€HHUE MPUPOJAHBIX MUHEPAJIOB, IEHCTBUE PAIMOAKTUBHBIX
M3ITyYEHU! Ha OpPraHM3M 4YeJlOBEKa), IPH 3TOM IEPEBOAUTH MPAKTUUYECKYIO
3a7jayy B yueOHYIO, BBIACIATh CYLIECTBEHHBIE CBOWCTBA (MPHU3HAKH)
(u3NYECKUX SBICHUI;

ONKCHIBATh HU3YYECHHBIE CBOWCTBA Tel W (U3WYECKUE SBJICHUS, MCIONb3Ys
¢u3nueckue BENMYUHBI (CpeAHssl M MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM  JIBWKEHUHU, YCKOPEHHME, IE€peMEIIeHue, IyTh, YIJIOBas
CKOpOCTh, CHJIa TpPEHHMs, CuJa YIOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOJHOIO MaJIeHus, BEC Tela, UMITYJIbC Tella, UMITYJIbC CUJIbl, MEXaHHYECKast
paboTa W MOIIHOCTh, NOTEHLMAJIbHAS OJHEPrusi Tejia, TMOAHITOrO0 Hal
MOBEPXHOCTBIO  3€MJIM, TOTEHUHMAJIbHAs DHEPIrHsl  CKAaTOM  MpY>KUHBI,
KMHETUYEeCKas SHEprusi, MojHas MeXaHW4ecKas SHEprus, Nepuoj] U 4acToTa
KosieOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa,
nokasaTeiab NpPETOMIICHUS Cpefbl), NPU OMUCAHUU MPABWIBHO TPAKTOBATh
(¢u3MuecKuii CMBICI HCMOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U EIUHHUILIBI
¢bu3NuecKux  BEIWYMH, HaXOAUTh (OPMYJbL,  CBSI3bIBAIOLIME  JaHHYIO
(bu3MYECKyI0 BETUUYMHY C IPYTMMH BEITUYMHAMU, CTPOUTH T'paUKH M3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PM3MUYECKUE SBJICHUS U IMPOLIECCHI, UCIOIb3YS
3aKOH COXpPaHEHHUs DHEPrHH, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIUI
CYNEpHO3UIMU CUJI, TPUHIMI OTHOCUTENbHOCTU [amuies, 3akoHbl HbioTOHa,
3aKOH COXPAaHEHMsI HWMITYJIbCA, 3aKOHbl OTPaXEHUS M MPEJIOMIICHUS CBETa,
3aKOHBI COXpPAHEHUs 3apsI0BOIO U MAacCOBOTO YHCEN MPHU SACPHBIX pEaKlusiXx,
OpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTeMaTH4eCKOe BBHIPAKEHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallul TMPaKTUKOOPHUEHTHPOBAHHOTO XapakTepa: BBISIBIATh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 TOTUYECKUX I11aroB C OMOPOi
Ha 2-3 U3YyYEeHHBIX CBOMCTBA (U3MUYECKUX SIBICHUH, (U3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a1a4yu (OMHparoluecs Ha CHUCTeMy M3 2—3 ypaBHEHHIA),
UCTONB3ys 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIIME (PU3MUECKUE BEITUYMHBI: Ha
OCHOBE aHajJM3a YCIOBHUS 3aJauyM 3alKChlBaThb KPATKOE YCIIOBHE, BBISABIATH
HEJOCTAIONIUE WU U30BITOYHBIC JaHHBIC, BBIOMPATH 3aKOHBI U (OPMYIIHI,
HEOOXOIMMbIE Il pEIIeHus, TMPOBOAUTH  PAcYETBl W OLCHUBATh
PEATMCTUYHOCTD MOJYUYEHHOT'0 3HAYeHUS (PU3UYECKON BEITMUNHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PELIUTh MPHU MOMOUIN (PU3NIECKHX
METOJ/IOB, HCIOJIb3YsSd OINUCAaHUE MCCIIECIOBAaHUSA, BBIIEIATh IPOBEPIEMOE
MPEANOJIOKEHNE,  OLIEHMBAaThb  IPAaBUJIBHOCTh  NOpSAJKAa  MHPOBEACHUS
UCCIIEI0BaHUs, J€JIaTh BBIBO/Ibl, HHTEPIPETUPOBAThH PE3YJIbTAaThl HAOIIOAECHUHN 1
OIIBITOB;



MPOBOJUTH OMBITHI N0 HAOMIOACHUIO (DU3WYECKUX SBICHUUA WM (U3NIECKUX
CBOMCTB Ten (W3ydeHHEe BTOPOTO 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHS
SHEpPIruH, 3aBUCHMOCTh NEeproja KojeOaHuil MPYyKHHHOTO MasTHHKA OT MacChl
rpy3a W KECTKOCTH TMPYXHHBI W HE3aBHUCUMOCTh OT aMIUIMTYAbl MalbIX
KoyeOaHmii, TPSMOJIMHEHHOE PpacHpOCTpaHEHHE CBETa, Pa3IOXKeHHe Oeroro
CBETa B CIIEKTP, U3yUYEHUE CBOWCTB M300paKEHHUS B INIOCKOM 3€pKaJie U CBOMCTB
n300pakeHus: MpeaMeTa B coOuparomieil JMH3e, HAOMIOJCHUE CIUIOMIHBIX U
JTMHEWYATHIX CHEKTPOB U3IYUYCHHS): CAMOCTOSITETHHO COOMpPATh yCTaHOBKY H3
n30BITOYHOTO Habopa 000pyIOBaHMS, OMUCHIBATH XOJI OTBITA M €TO PE3YJIbTATHI,
(hopmMyIHpOBaTH BHIBOJIBI;

MPOBOJUTh TPU HEOOXOJUMOCTH CEpPHIO TPSMBIX W3MEPEHHH, OIpenesss
cpelHee  3HauYeHHe  u3MepseMol  BeaMuMHbl  ((POKYCHOE  pacCTOsHUE
coOuparonied  JMH3bI), OOOCHOBBIBATH  BBIOOp  cmocoba  M3MEpeHHs
(M3MepuTenBLHOTO MpUdopa);

NPOBOJUTh  HWCCIICJIOBAHWE  3aBHCHUMOCTEH  (PU3MYECKUX  BEIMYUH  C
UCTIOIb30BAHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCUMOCTh IMyTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JBM)KCHHUU 0€3 HA4aJbHOW CKOPOCTH, Tepuoja KoJeOaHui
MaTeMaTHYeCKOT0 MAasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH YTJIa OTPAKCHHS
CBETa OT yrja MaJieHus W YIJia MpejoMJIEHUsl OT yria NaJeHus): MIIaHUPOBaTh
UCCIIEIOBAaHUE,  CaMOCTOSITENIbHO  cOOMpaTh  YCTaHOBKY, (UKCHpPOBATh
PE3yNbTATHI MOJTYYEHHOW 3aBUCUMOCTU (PU3UUECKUX BEJIMYHMH B BHUJE TAOIUI U
rpaduKoB, 1eaaTh BBIBOJIBI 10 pe3yIbTaTaM HCCIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE M3MEpeHUsl (PU3MUECKUX BEIIMYUH (CpeAHsIsl CKOPOCTh U
YCKOpEHHEe Teja MpPH PaBHOYCKOPEHHOM [BHMKEHUHU, YCKOpEHHE CBOOOIHOTO
najicHust, HKECTKOCTh TMPYXKHUHBI, KOIPQPUIHUEHT TPEHUs]  CKOJIbKEHUS,
MeXaHuuyeckas paboTa W MOIIHOCTb, 4YacTOTa U TMEpHoJ KoJieOaHUM
MaTEeMaTHUYEeCKOr0 U MPYKMHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMparomiei
JUH3BI,  pAAMOAKTUBHBIA  (OH): IUIAHUPOBATH  HM3MEPEHHs, COOMpaTh
OKCIIEPUMEHTAIILHYI0O  YCTAaHOBKY U BBINOJNHITH  W3MEpPEHUs,  CIeays
NPEUI0KEHHOM UHCTPYKIIUH, BEIYUCIISTH 3HAUCHNUE BEIMYUHBI U AaHATTU3UPOBATH
MOJTyYEHHBIE PE3yIbTaThl C YUYETOM 3a/IaHHOM MOTPEITHOCTH U3MEPEHU;
coOnrofaTh MpaBWia TEXHUKH O€30MacHOCTH MpU pabore ¢ 1abopaTOpHBIM
000pyI0BaHHEM;

pa3nuyaTb ~ OCHOBHBIE NPHU3HAKM  H3YYCHHBIX  (U3NYECKUX  MOJICNIECH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPAOE TENIO0, TOYCUHBIH HCTOYHUK CBETA,
Ty, TOHKasl JMH3a, IUIaHEeTapHas MOJENb aToMa, HyKJIOHHAsE MOJIeIb @TOMHOTO
Apa;

XapaKTepU30BaTh MPUHLUIBI ACUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM Ha WX ONUCAaHUA (B TOM YHUCIE: CHUAOMETP, AATYUKHU
MOJIOKEHUSI, PACCTOSHUSI M YCKOPEHMS, DPAKeTa, 3XOJOT, OYKH, IEPHCKOII,
¢doroanmapaT, ONTHYECKUE CBETOBOJBI, CHEKTPOCKOMN, IO3MMETp, Kamepa



Bunbcona), wucnonb3ys 3HaHMS O CBOMCTBaX (PU3MYECKMX SBIECHUH U
HE0O0X0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpU
pelIeHUH y4eOHO-TIPaKTUYECKUX 3a/ay, ONTUYECKUE CXEMBI NIl MOCTPOEHUs
M300paXeHUM B MJIOCKOM 3€pKajie ¥ COOMPAIOIIEH JINH3E;

MPUBOJUTH MPUMEPHI (HaXOIuTh MH(GOPMALMIO O NPHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMs (PU3NUECKUX 3HAHUN B MOBCEIHEBHOM KU3HU AJIs 0OecreYeHU s
0€30MacHOCTH MpU 0OpallleHuu ¢ TpUOOpaMHu U TEXHUYECKUMHU yCTpOIlCTBaMu,
COXpaHEHMs 370pPOBbS U COONIOACHHUS HOPM DSKOJOTMYECKOTO MOBEACHUS B
OKpY>Karolleil cpeae;

OCYUIECTBIISITh MOUCK MHpOpMaluu (U3NYECKOro cojaepkanus B MHTepHere,
CaMOCTOSITENbHO ~ (OpPMYJUPYsSd  TMOMCKOBBIM  3alpoc, HAaXOIUTh  IyTH
OnpejieNieHus:  JOCTOBEPHOCTH  MMOJIy4YeHHOW HMHQOpMAMd Ha  OCHOBE
UMEIOUIUXCS 3HAHUH U TOTIOJHUTENIbHBIX HCTOUYHUKOB;

UCIOJIb30BaTh NPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHuil Hay4YHO-TIOMYJISIPHYIO
JaUTepaTypy (HU3HUECKOro CoAepk aHUs, CIIPaBOYHbIE MaTepPHAIIbI, PECYPCHI CETH
WNurepner, Bnagerb npuéMaMu KOHCIEKTUPOBAHHS TEKCTa, MpeoOpa3zoBaHUs
UH(pOpPMaLUK U3 OTHOW 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE IMCHbMEHHbIE M YCTHBIE COOOILIEHHS Ha OCHOBE
UHpOpMAlUM M3 HECKOJbKUMX MCTOYHUKOB (PU3UYECKOIO  COJEpKaHUs,
NyOJIMYHO MPEACTaBIATh PE3yibTaThl IPOEKTHOM MM HCCIIENOBATEIbCKON
NESTeIbHOCTH, IPU ITOM I'PaMOTHO HCIOJIb30BATh HM3YUYECHHBIM MOHSATHIHBIN
anmapaT HM3y4aeMoro pasiena (QU3MKM U CONPOBOXKAATh BBICTYIUICHHE
npe3eHTanuel ¢ yuéToM 0coOeHHOCTEN ay TMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Konrtpoubnbie | IIpakTHueckue
n/n NMPoOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTHhI padoThI
pecypchl
Paszpnen 1. @®u3uka u e€ posib B IO3HAHMH OKPYKAKOIIEr0 MUpa
bu6anoreka [IOK
1.1 D - 2 1
H3HKa ~ HayKa O HpHpose https://m.edsoo.ru/7f416194
bu6auoreka [JOK
1.2 D 2 1
HBHACCINE BB https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO/ 5 1 bu6anoreka [JOK
' MTO3HAHUSA https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pa3znea 2. IleppoHavajibHble CBeIeHNSI 0 CTPOCHHUU BellleCcTBa
2.1 CrtpoeHue BelecTna 1 bubmorexa [IOK
' P - https://m.edso0.ru/7f416194
29 JIBM>KEHME M B3aMMOJCHCTBUE YaCTHII 5 1 bu6mmoreka [IOK
' BEIIECTBA https://m.eds00.ru/7f416194
buo K
2.3 ArperaTHpIe COCTOSTHUS BEIIECTBA 2 htI/tIp::I;I/cr);.GeIijasi(.)ru 17§416194
Hroro no pazneny 5

Pa3nen 3. JIBu:keHne U B3auMoAelcTBHE TeJl



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

bu6anoreka LIOK

A M
3 CXATITCCROC ABIDREHIC 3 https://m.eds00.ru/7f416194
3.2 WHuepuus, Macca, IIOTHOCTh 4 bubmuoreia LIOK
' P, ’ https://m.edso00.ru/7f416194
bu6mnoreka LIOK
. .B 14
33 Cua. Bt o https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3znea 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTE U ra3oB
11 | ‘bt zennmn, mamsooa 8 bGotexa LIOK
' P > A https://m.edso00.ru/7f416194
rasamu
4.2 JlaByeHue KUJIKOCTH 5 bubmuoreia LIOK
' A https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATmocheproe aapiieiie 0 https://m.eds00.ru/7f416194
44 JlericTBUE )XKUJKOCTH U T'a3a Ha 7 bu6mmoreka [IOK
' HOrpy>KEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3zgen 5. PaGora 1 MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
5.1 P 3
a60Ta H MOIIHOCTE https://m.edso00.ru/7f416194
5.9 0 . 5 bubnuoreka [IOK
' POCTRIE MERQHISNEL https://m.edsoo.ru/7f416194
5.3 MexaHuueckasi 3Heprus 4 bubnmnoreka [JOK



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

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

Uroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOI'PAMME



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

8 KVIACC

KoauvecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne ni/mm Konrtpoubnbie | IIpakTHueckue
NPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TenuioBblie siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6auoreka [JOK
1.2 T 21 5
CIUTOBBIC HPOECEH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3zgea 2. DieKkTpuyecKue U MATHUTHbIE SIBJICHUS
21| Supmesme e n e 7 ;| Bubmorer LOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICIICTBUE
bub OK
2.2 [TocTOsSHHBIN AIEKTPUIECKUN TOK 20 7 htI/tIp::I;I/(r)T:.E:eI:ji(])f).ru 17f4181ce
bubnuoteka [IOK
2.3 M 6 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bubnuoteka [IOK
2.4 C) 4
HICKTPOMATHITTHAA HIVLYKIIA https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37
PesepBHOE Bpemst 3



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

OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68

14.5




9 KJIACC

Koan4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne ni/mm Konrtpoubnbie | IIpakTHueckue
NPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJI€HUSA
11 MexaHn4eCKOe ABMKCHHE U CIIOCOOBI 10 1 1 bu6anoreka [IOK
' €ro OIHCaHUsI https://m.edsoo.ru/7f41a4a6
bu6auoreka [JOK
1.2 B i 20 2 3
SAMMOACHCTBHE Tei https://m.edsoo.ru/7f41a4a6
bu6auoreka [JOK
1.3 3 10 1 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Paznen 2. MexaHnveckue KoJ1eOaHUS U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMMACCIIC KOJCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAIHECKHE BOMHBL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DieKTpoMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE T0JIE U bubnuoreka [IOK
3.1 6 2
3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6



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

Pa3pnen 4. CBeToBbIE ABJICHUSA

4.1 3aKOHEBI pacIpOCTPAHEHUS CBETA 6 2 bubmorexa IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
4.2
JIMHSHI 11 OITHICCKHE HPHOOPLI 6 3 https://m.edsoo.ru/7f41a4a6
bu6anoreka [IOK
4, P 2
3 a3NI0KeHHE OEJIOro CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 5. KanroBblie iBJICHUSA
5.1 Hcnyckanue v NOTomeHue cBeTa 4 1 bubnunoreka IIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHre aTOMHOTIO siapa 6 1 bubmorexa [IOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 S 7 1
AICPHBIC peariii https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. IloBTOpUTEIBbHO-0000 1A NI MOTYJIb
I1
51 | conepmannn xypen dreaner327-9 0 ) buGnoexa LIOK
' AP P 3 3 https://m.edsoo.ru/7f41a4ab
KJ1acc
Hroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINIAHUPOBAHHUE
7 KUIIACC

N KosmmyecTBO 4acoB 1 DJIeKTPOHHBbIE U (PPOBbIE
° ara
Tema ypoka Kontpoabubie | IIpakTuyeckue o0pa3oBaTeJibHbIC
n/n Bcero u3ydeHust
padoThI padoThI pecypchl

®du3uka — HayKa O PUPOE.
SBneHus NpUpPOABL.
®du3nyecKue ABIEHUA. YpokK-
nymeuiecmeue

Bxonnas auarsoctuyeckas
pabora.

2 MexaHuueckue, TEMIOBLIE, 1 1
AJIEKTPUYECKUEC, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

Du3NYECKUE BEIUYMHBI U UX
HU3MCPCHHUC

Ypok-npaxmuxym
"U3Mepenne TeMnepaTypbl
4 P TIOMOIIY KUIKOCTHOTO 1 1
TEpMOMETpa U JIaTYNKA
TeMneparypsl"

Kak ¢wusuka u npyrue
€CTECTBEHHBIC HAYKHU bubnuoreka [IOK

U3YYal0T MPUPOTY. https://m.edsoo.ru/ff09f72a
EcTtecTBeHHOHAaYUYHBIN METOT



https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue
(u3NYECKUX SBJICHUM C
HOMOIILIO MOAeNeH

Ypox-uccneoosanue
"[IpoBepka rumoTessl:
JAJIbHOCTH NOJIETA MIApUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIITE, YEM OOJIBIIIE
BBICOTA MMycKa"

Crpoenue BemectBa. ONBITHI,
JTIOKa3bIBAIOIIHE JUCKPETHOE
CTpPOCHHE BEIIECTBA

bu6auoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KeHI/Ie HaCTull BCIICCTBA

bu6anoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypox-uccneoosanue «OnbIThl
10 HaOIIOICHUIO TETIOBOTO
paclIMpPEeHUs ra30By

10

AI‘peI‘aTHI)Ie COCTOAHUA
BCIICCTBA

11

B3aumocBs3b MEKITY
CBOMCTBAaMU BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHMSIX M MX
ATOMHOMOJICKYJISIPHBIM
crtpoerreM. OcoOEHHOCTH
arperaTHhIX COCTOSIHUM BOJIBI.

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



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Ypox-uepa

MexaHnyeckoe IBUKEHUE.

12 PaBHomepHOE 1 Bubnrorexa [IOK
https://m.edsoo.ru/ff0a05c6
HEPAaBHOMEPHOE JBMKEHUE
Cxopocts. Equnniis
13 ckopoctu. Pacuer nmytu u bubnuoteka I[{OK
BpPEMEHU JIBWOKEHUS. bpetin- https://m.edsoo.ru/ff0a079c
pumne
[IpomexyTouHas arTecTamus
110 UTOoraM 1 4eTBepTH.
14 KontponpHas pa6or;a Ne 2 o Bubnworexa [IOK
https://m.edsoo.ru/ff0a0ae4
Teme: «CTpoeHHE BEIIECTRA.
MexaHu4ecKoe ABUKCHUEY
Amnanu3 x/p. Unepius. 3akoH
vHepuuu. Bzanmoencteue bu6anoreka [JOK
15
TEJ KaK MPUYNHA U3MCHEHHUS https://m.edsoo.ru/ff0a0c10
CKOpPOCTH JIBUKEHHUS TEJ
16 | waceotn obremarens o ro Bumonexa LIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTHU
Ypox-npaxmuxym.
17 JlaGopaTopHnas paboTa
«Ornpenenenue MIOTHOCTH
TBEPAOTO TEIIA»
18 Pemienue 3amad o teme but6mmoreka [IOK

"ITnoTHOCTH BelecTna"

https://m.edsoo.ru/ff0al23c



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

19

Cuna xak xapakTepucTuKa
B3anMoaencTBus Ten. Cuma
yrpyroctu. 3akoH ['yka

20

Ypox-npaxmuxym.
JlabopaTopnas padota
«3yueHne 3aBUCUMOCTH
pacTsokeHus (aedopmarun)
MPYXKUHBI OT MPUIIOKEHHOM
CHJIBD»

21

SABneune taroreuusa. Cuia
TAKECTH

22

CBA3b MEXKAY CHIION TSXKECTH
1 Maccol Tena. Bec tena.
Pemenue 3amag mo reme
"Cuna tsxectu"

bu6anoreka [JOK
https://m.edsoo0.ru/ff0al778

23

Cuna TsKeCTH Ha Jpyrux
ianerax. dusnueckue
XapaKTePUCTUKHU IIJIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a1502

24

N3mepenne cuil.
JnnamomeTp

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena. HeBecomocTh

bubnuoreka [IOK
https://m.edsoo.ru/ff0al778

26

CnoxeHue AByX CHIL,
HAIMPABJIEHHBIX 10 OJHOU
npssmMoil. PaBHoaencTByrOIIas
cui1. Pemenue 3aga4 no teMe

but6mmoreka [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

"PaBHoaeiicTBytOIAs cui'

27

TpeHune CKOIbXKEHUS U
TpeHue Mokos. Tpenue B
MPUPOJE U TEXHUKE

28

Ypox-npaxmuxym.
JlabopaTtopnas pabota
«/3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHUSI OT
CHWJIBI IaBJICHUA U XapaKTepa
COTIPUKACAOIIUXCS
IIOBEPXHOCTEN»

bu6anoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

[TpomexyTouHast aTTecTamus
110 UTOTaM 2 YETBEPTH.
KontponbHas padora Ne 3 mo
teMaMm: «IlimoTHOCTB
BenlecTBa. Cuia TSHKECTH.
3akoH ['yka. Bec Tena»

bu6anoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Amnanu3 x/p. Pemenue 3amgau
Ha OIpe/ICTICHNUE
PaBHOJICVCTBYIOIIEH CUIIbI

31

KonTponsnas padota Ne 4 o
TeMaM: «MexaHu4ecKoe
IBUKEHHEY, «Macca,
IJIOTHOCTHY, «Bec Tenay,
«I'paduueckoe nzobpakeHue
cuiy, « CUIIbDy

bubnuoteka [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Amnanu3 x/p. Pemenue 3amau
o Temam: «Bec Tenay,

32 «I"paduueckoe nzodpaxeHue
cuny, «CHUIIbDY,
«PaBHOAEHCTBYIOIIAS CUII»
JaBnenune. CriocoObr
33 YMEHBIICHHUS U YBEIIMYCHHUS bubnnoreka IIOK
JaBICHUA. Ypok- https://m.edsoo.ru/ff0a20a6
nymeuiecmeue
aBJICHUE Ta3a. 3aBUCUMOCTD
34 faBneHHH rasza or ooréma bubmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenava naBneHus
35 TBEPABIMU TEJIAMH, bu6anoreka [JOK
JKUIKOCTSIMHU Y ra3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackans
aBJICHUE B KUJIKOCTHU U
36 ilse BLI3B3HHO§ ICHCTBUEM bubmuoreia LIOK
’ https://m.edsoo.ru/ff0a2718
CHUJIBI TSDKECTH
Ypox-npakmuxym. Pemenue
37 3a7ay4 1o teMe «/laBiieHue B bubnuoreka [IOK
JKHIIKOCTH U rase. 3akoH https://m.edsoo.ru/ff0a2826
[Tackams»
38 CooO1mmaroruecs: Cocy bl bubmmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 I'uppaBnuueckuii mpecc bubnmoreka [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

https://m.edsoo.ru/ff0a3136

Manomertpsl. [lopmiaeBoi

40 .
KUIKOCTHBIN HACOC
Atmocdepa 3emin.
[Ipuuunsb! cyiecTBOBaHUs
41 BO3/IyIIHOM 000JI0UKH bubnnoreka IIOK
3emiti. 3aBUCHMOCTb https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MOPSI
4 Bec Bo3nyxa. ATmMocdepHoe bubnnoreka IOK
JaBJICHUC https://m.edsoo.ru/ff0a2b5a
HN3mepenune armochepHOro
43 ,Z[aBJIeI;—II/IH. Or11bIT ber bubmorexa [JOK
https://m.edsoo.ru/ff0a2da8
Toppuuernnu
3aBUCUMOCTb aTMOC(EPHOTO
44 JTaBJIEHUSA OT BI)ICOTIj)HIE)lI[ bubmmorexa HOK
https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomerp-anepounn.
45 ATI;AOC(i):pHoepHaB?IeHHC Ha bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Ypox-npakmuxym. Pemenue
46 3ajad4 1o reme "
AtMocdepHoe naBieHue"
JleicTBUE )KUIKOCTH U ra3a Bu6morexa LIOK
47 Ha [IOIPYKEHHOE B HUX TEJIO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

48

Ypox-npaxmuxym.
JlabopaTtopnas padota
«Omnpenenenne
BBITAJIKMBAIOIICH CHUIIBI,
JIEMCTBYIOIIEHN Ha TEO,
MOTPYKEHHOE B KHUIKOCTHY

bu6mnoreka LIOK
https://m.edsoo.ru/ff0a33fc

49

Ypox-npaxmuxym.
JlabopaTtopnas paboTa 1o
teme «VccnenoBanue
3aBHMCHMOCTH Beca TeJia B
BOJie OT 00BEMa
MOTPY>KEHHOM B JKUJIKOCTh
YacTH Teay

bu6anoreka [JOK
https://m.edsoo.ru/ff0a3514

50

[IpomexxyTouyHas aTTectTanus
[0 UTOTaM 3 YeTBEpTH.
KontponbHas padora Ne 5 mo
TeMme «/laBnenue TBepIbIX
TeJ, )KUIAKOCTEH U ra30B»

bu6anoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Ypok-npaxmuxym.
JlabopaTopHnas paboTa
"KonctpyupoBanue
apeoMeTpa Uiu
KOHCTPYUPOBAHUE JIOJIKH U
OIpeAeIIeHUE €€
rpy30n0AbEMHOCTH"

52

Pemnienue 3a1au mo remam:

but6mmoreka [IOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«I1naBanue cyoB.
Bo3znyxormiaBanuey,
«JlaBneHne TBEPIBIX TEIl,
JKUJIKOCTEH U ra3oB»

https://m.edsoo.ru/ff0a3654

53

[1naBanue Ten. ¥Ypok-uepa

54

Mexanuueckas pabota

bu6anoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTh. EquHuis!
MOIIHOCTHU

bu6anoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccneoosanue "Pacuér
MOIIIHOCTH, pa3BUBAEMOM MPHU
HoabEME 10 JecTHUIE"

57

[IpocTeie MexaHnu3Mbl. Peruar.
PaBHOBecue cuit Ha pblyare

58

Pbruaru B TexHuke, ObITY U
npupoze. JlaboparopHas
pabota «MccnenoBanue
yCIIOBUN PaBHOBECHS
phIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amayd mo teme
«YcnoBus PaBHOBCCHUA
pbIyara»

bubnuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunuent nonesnoro
JNIENCTBUS MEXaHNU3Ma.
Jlaboparopnast pabota
«3mepenne KIIJ]

0.5



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

HAKJIOHHOM TIJIOCKOCTH

61

Permenue 3agay mo Teme
"Pabota, momuocts, KIT/"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas YJHEprus.
Kunernueckas u
MMOTEHIUAJIbHAS DHEPTUS

bu6mnoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHNYECKOW dHEPIUHU

bu6anoreka [JOK
https://m.edsoo.ru/ff0a4360

64

Ypox-sxcnepumenm no teme
"DKCIIEepUMEHTAIBHOE
ONpeAeICHUE U3MEHEHUS
KHUHETHUYECKON U
MOTEHIIMAILHON SHEPTUU NPU
CKaThIBAaHUM TEJa I10
HAKJIOHHOM IIJIOCKOCTH"

65

[IpomexxyTouyHas aTTectTanus
110 UTOTaM ToJia.
KontponpHas padora Ne 6 mo
Teme «PaboTa 1 MOIITHOCTb.
DHeprus»

66

Amnanu3 x/p. PezepBHblii
ypok. PaGora ¢ TekcTtamu 1o
teMe "MexaHHn4ecKoe
NBYOKeHue"

bubnuoteka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprHbIit ypok. Pabota ¢
TeKcTaMHu 110 Teme "JlaBiieHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEI, )KUJIKOCTEH U
razos"

Pesepsublit ypok. Pabora ¢

68 Tekcramu 1o teme "Pabora. 1
MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KourpoJabHbie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Hara
U3ydeHust

DJIeKTPOHHBbIE HH(POBbIE
o0pa3oBaTeJibHbIE

pecypchbl

OCHOBHBIE ITOJIOKECHUS

MOJIEKYJIIPHO-KUHETHYECKOU

TEOPHUH U UX ONBITHBIC
MOATBEPKIACHUS. Ypox-
nymeuiecmeue

bu6anoreka [JOK
https://m.edsoo.ru/ff0a5256

BxojmHas quarHoctTuveckas
pabora.

Macca u pa3mep aToMOB U
MOJICKYJT

Ananu3z n/p. Moaenu
TBEPIOTO, KHUIKOTO U
ra3000pa3HOro COCTOSTHHIM
BEIIECTBA

bu6anoreka [JOK
https://m.edsoo.ru/ff0a540e

OO0bscHeHne CBONCTB
TBEPJIOTO, KUAKOTO U
ra3o00pa3HOro COCTOSTHHIMA
BEILIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW TEOPUH

Kpucrannmueckue u
amop(HbIe Tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5800



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

CMauuBaHue "

5 KalWJUISIPHOCTb. bubnnoreka LIOK
[ToBepXHOCTHOE HATSKECHUE. https://m.edsoo.ru/ff0a5530
Ypox-uepa

7 TermoBoe pacimipeHue u bubnuoteka [{OK
cKaTue https://m.edsoo.ru/ff0a5a26
Ypox-npaxmuxym.

8 Temnepatypa. CBs3b
TEeMIIEpaTyphl CO CKOPOCTHIO
TETJIOBOTO JBMYKEHUS YaCTHII
BHyTpeHHss sHEprUS.

9 CH(})]CEEBI HSI\/?GP::GI::)HI/ISI bubmmorexa LIOK

B https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEW SHEPTUU
10 Buapl Tenonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypox-xonghepenyus
"IIpakTHueckoe

11 UCIOJIb30BAHNE TEIIJIOBBIX bubnnoreka [IOK
CBOMCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHalioB B LESIX
sHeprocoepexeHus"

KonmdecTBo TEIIOTHI.
VY aenbHas TEMI0EMKOCTb. BuGmorexa L[OK

12 YpaBHEHUE TEIIOBOTO

Oananca. TeruiooOMeH u
TEIJIOBOE PaBHOBECHE

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

13

[IpomexyTouyHas arrecTanus
10 uTOoram 1 yerBepru.
Kotponshnas padora Ne 3 no
TeMaM: « OCHOBHBIE
nosnoxkennss MKT»

bu6mnoreka LIOK
https://m.edsoo.ru/ff0a7088

14

Ypox-npaxmuxym.
JlabopaTtopnas pabota
"NccnenoBanue sABICHUS
TEII000MeHa Mpu
CMEIIMBAaHUH XOJIOTHOW 1
ropsiuer BoJbl"

bu6anoreka [JOK
https://m.edsoo.ru/ff0a6a98

15

Ypox-npaxkmuxym.
JlabopaTopnas paboTa
"OnpeneneHue yaeabHON
TEIJIOEMKOCTH BeliecTBa"

16

Pacuet xoauyecTBa TEIUIOTHI,
HEOOXOIUMOTO JIJIS
HarpeBaHus Tela u
BBIJICIISIEMOTO UM TIPU
OXJIAXKJICHU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

17

DHeprus TOIUIMBA. Y IeIbHAS
TEIUIOTa CropaHus. Ypok-
nymeuiecmeue

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7b5a

18

[LnaBnenue u OTBEpICBaHUE
KPUCTAUIMYECKUX TEJI.
VYnennHasa Temiiora
IJIaBJICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19

Ypox-npaxmuxym.
JlabopaTtopnas padota
"OnpeneneHue yaenbHON
TEIUIOTHI IUIABJIEHUA Jbaa"

bu6anoreka LIOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHjaeHcauus. Mcnapenue

bu6mnoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenne. Y nennHas Temiora
napooOpa3zoBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT
aTMOCc(epHOTO JaBJICHUS

bu6anoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Ypox-npaxkmuxym.
BnaxHocTts Bo3yXa.
JlabopaTopnas paboTa
"Onpenenenue
OTHOCUTEJIHbHON BIQXKHOCTHU
BO3AyXa"

bu6anoreka [JOK
https://m.edso0.ru/ff0a7628

23

Pemenue 3amau Ha
OIIPCACIICHUC BJIA)KHOCTHU
BO3ayXa

24

[TpuHIUTIBEL paOOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CrOpaHus

25

KIIJI TerutoBoro nBurartens.

but6mmoreka [IOK



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

TemnoBsie IBUTATENU U
3alIuTa OKPYKarIIEH CpeIbl

https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpPaHEHHUsS U
MIpEeBpAILlEHUs] SHEPTUU B
TEIUIOBBIX MpoLeccax

27

[ToaroroBka Kk KOHTPOJIbHOMN
pabote mo teme "TernaoBeie
siBicHMS. M3MeHeHue
arperaTHbIX COCTOSIHUI
BelecTsa"

bu6anoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

[IpomexyTouHast aTTecTamus
10 UTOTaM 2 YETBEPTH.
KontponbHas padora Ne 3 mo
teMe ""TennoBbie SIBICHUS.
N3menenue arperaTHpix
COCTOSIHUH BeriecTBa"

bu6anoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

AHanu3 k/p. Dnekrpuzaius
tein. JIBa pona
AIEKTPUYECKUX 3apsi/I0B

30

Ypok-uccneoosarnue
"DnexkTpuzanus Tein
UHAYKIHUEN U TIPU

COIPUKOCHOBEHUM"

31

BzaumoneiictBue
3apsiKEHHBIX TeJ. 3aKOH
Kynona

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



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

DIIEKTPUUECKOE TOJIE.
HamnpsxeHHOCTB

32 ANMEKTPUYECKOTO TIOJIS. bubmmorexa LIOK
https://m.edsoo.ru/ff0a8a0a
[IpuHIMn cyneprno3uuuu
AJIEKTPUYECKUX MOJIEH
Hocurenu snexrpuueckux

33 3apsA0B. DJIEMEHTAPHBIN
3apsia. CtpoeHne aTroma
[IpoBogHMKH 1
JTUAJIEKTPUKU. 3aKOH bubnuoteka [IOK

34
COXPaHEHUS JICKTPHUUECKOTO https://m.edsoo.ru/ff0a8ef6
3apsiaa
Ypox-npakmuxym. Pemuenue
3a71a4 Ha IPUMEHEHHUE bu6anoreka [JOK

35 .

CBOMCTB DIIEKTPHUECKUX https://m.edsoo.ru/ff0a90cc
3apsI0B
DNEeKTPUIECKUI TOK,

36 YCJIOBUSI €TI0 bubnuoteka [IOK
CyIIeCTBOBaHUSA. MICTOYHHUKH https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA

37 JIeCTBUS 3NEKTPUYECKOTO bubnuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypox-uccnedosanue

38 "JleficTBHE IIIEKTPUUECKOTO

TOJIs1 Ha TIPOBOJAHUKH U
JTUAJIEKTPUKH"



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

39

DIEKTPUUECKUI TOK B
MeTaJlIax, JKUIKOCTSIX U
razax

bu6anoreka LIOK
https://m.edsoo.ru/ff0a9838

40

Ypox-uepa. dnexrpuueckas
LIETb U €€ COCTAaBHbIE YaCTH

41

Ypox-npaxkmuxym. Cuna
Toka. JlaboparopHas pabora
"U3mepenue u
peryJupoBaHue CHJIbI TOKA"

0.5

bu6anoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DIIEKTPUUYECKOE
HamnpspkeHue. BonbTMerp.
JlaGopaTopnas paboTa
"U3mepenue u
peryiaupoBaHue
HanpspKeHus"

0.5

bu6auoreka [JOK
https://m.edsoo.ru/ff0a9e14

43

ConportuBieHue
NPOBOJHMKA. Y IeTbHOE
COTIPOTHBJICHHUE BEIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

Ypox-npakmuxym.
JlaGopaTopHnas paboTa
"3aBUCUMOCTD
ANEKTPUUECKOTO
COTIPOTHBJICHUSI IPOBOIHUKA
OT €ro JJIMHBI, II0LATU
MONEPEYHOr0 CEUCHUS U
Marepuana'

bubnuoteka [IOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTH CHJIBI TOKA OT

HarnpsbkeHus. 3akon Oma A

y4acTKa e

bu6anoreka LIOK
https://m.edsoo.ru/ff0aa44a

46

Ypox-npaxmuxym.
JlabopaTtopnas padota
"NccnenoBanue
3aBUCHUMOCTHU CHUJIBI TOKA,
UIYLIETrO Yepe3 pe3nucTop, oT
COTMPOTHUBJICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucTope”

bu6anoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

IlocnenoBarensHOE U
mapajyiI€IbHOC COCTMHCHUA
IIPpOBOJHUKOB

48

Ypox-npaxkmuxym.
JlabopaTopHnas pabota
"IIpoBepka npasuia
CJIOKEHHSI HaNPsDKEHUH Tpu
MOCIeI0BATEILHOM
COEIMHEHUH JIBYX
pe3ucTtopon"

bu6anoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

Ypox-npaxmuxym.
JlaGopaTopHnas paboTa
"IIpoBepka npaBuia s
CUJIBI TOKA MpU
napajieIbHOM COEAMHEHUN
pe3ucTopon"

bubnuoteka [IOK
https://m.edsoo.ru/ff0aadle

50

[ToaroroBka Kk KOHTPOJbHOM

but6mmoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

pabote 1o Teme
"DneKTpuUecKue 3apsiibl.
3apsKEHHBIC TEJIa U UX
B3aHUMOJICUCTBUSL.
IToCTOSHHBIN AIIEKTPUYECKUI

n

TOK

https://m.edsoo.ru/ff0aaf8a

[IpomexyTouHas aTTecTauus
10 UTOTaM 3 YETBEPTH.
KonTpoasnas padota mo Ne 4
TeMe "DIIeKTpUYecKue

bu6anoreka [JOK

>1 3apsiibl. 3apsHKCHHBIC Teja U https://m.edsoo.ru/ff0ab124
WX B3aUMOJICUCTBUA.
[ToCcTOSIHHBIN IEKTPUUECKUAN
TOK"
Amnanu3s x/p. Pemenue 3anau
Ha NMpUMeHeHue 3akoHa Oma bubnuoteka [JOK

52
VIS Pa3IMYHOIO COCAMHEHUS https://m.edsoo.ru/ff0ab3e0
IPOBOHUKOB
PaboTa u MOIIHOCTH

53 BJIeKTpI/I‘{eCKIg)II‘O TOKa. 3aKOH bubmuoreia LIOK

https://m.edsoo.ru/ff0ab660

Jxoynsa-Jlenua
Ypox-npakmuxym.
JlaGopaTopHnas paboTa

o4 "OHpI;Z[eJIEHI/Ie 122160%1 u bubmmorexa LIOK

https://m.edsoo.ru/ff0abd2c

MOIIHOCTH 3JIEKTPUUECKOTO
ToKa"

95 DJIeKTpUYECKHUE 1IN U bubnmoreka [JOK



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

MOTPEOUTENN ANEKTPUUECKOIN
sHepruu B 0bITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MAarHUTHI, UX
B3aMOJICCTBUE

57

Ypok-uccneoosanue
"U3yuenue nosueu
MOCTOSHHBIX MArHUTOB"

bu6anoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE moJe.
MarauTHoe nojie 3eMiIu 1
€ro 3Ha4YeHME JUIS KU3HU Ha
3emie

bu6auoreka [JOK
https://m.edsoo.ru/ff0acOba

59

Ypox-uepa. OnwiT Dpcrena.
MarsuTHoOE nosje
AJIEKTPUYECKOrO TOKA
MarauTHOE 1oJIe KaTYIIKH ¢
TOKOM

bu6anoreka [JOK
https://m.edsoo.ru/ff0acld2

60

Ypox-npakmuxym.
[Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE.
JlaGopaTopHnas paboTa
"U3ydyenue neucTBus
MarHuTHOTO TOJIs Ha
MPOBOJHUK C TOKOM"

0.5

bubnuoteka [IOK
https://m.edsoo.ru/ff0ac74a

61

Ypox-npaxmuxym.
DIEeKTpOABUTATED

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MOCTOSIHHOT'O TOKa.
Hcnons3oBanue
AJIEKTPOJIBUTATENEH B
TEXHUYECKHUX yCTPOICTBaX U
Ha TPAHCIIOPTE.
JlabopaTtopnas padota
"KoHcTpyupoBanue u
U3y4YeHHe paboThI
JJEKTpoABUTaTess"

62

Omnbrtel @apanes. 3akoH
3JIEKTPOMArHUTHOMN
naaykuuu. [Ipasuno Jlenna

63

DIJIEKTPOTreHEPaTOP.
CrniocoObl noy4eHust
ANEKTPUUYECKOI SPHEPTHH.
DNEeKTPOCTAaHIIUU Ha
BO300HOBJISIEMBIX
UCTOYHUKAX YHEPTUU

64

[ToaroroBka Kk KOHTPOJBHOU
pabote 1Mo Teme
"DnekTpudecKue u
MarHMTHbBIC SBJICHUS"

65

[TpomexyTouyHas aTTecTamus
M0 UTOTaM roja.
KonTtponsnas padora Ne 5 o
TeMe "DIIeKTpUIecKue u
MAarHUTHBIC SIBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

PesepsHublii ypok. Pabora ¢
66 TEKCTAMU 110 TEME
"TeruioBrie siBjIeHUA"

bu6anoreka LIOK
https://m.edsoo.ru/ff0acc5e

Pesepsublit ypok. Pabora ¢
67 TEKCTaMH 10 TEMe

"TlocTossHHBIN
BJIEKTPUYECKHI TOK"

bu6mnoreka LIOK
https://m.edsoo.ru/ff0acdc6

PesepBHublii ypok. Pabora ¢
68 TEKCTaMU IO TEME

"MaruutHbI€ ABJICHUS"

OBUIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5



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

9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KourpoJabHbie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Hara
U3ydeHust

DJIeKTPOHHBbIE LM (POBbIE
o0pa3oBaTeJibHbIE

pecypchbl

MexaHnyeckoe IBUKEHUE.
MarepuanpHas Touka. Ypox-
nymeuecmeue.

BxojmHas muarHoctTuveckas
pabora.

bubnuoteka I[{OK
https://m.edsoo.ru/ff0ad474

PaBHOMEepHOE
MPSIMOJIMHENHOE IBUXKEHUE.
Cucrema orcuera.
OTHOCUTENBHOCTH
MEXaHUYECKOI0 JIBUKECHUS

bu6auoreka [JOK
https://m.edsoo.ru/ff0ad19a

HepaBroMepHOE
IPSIMOJIMHEITHOE JIB>KEHHUE.
Cpennsis 1 MTHOBEHHAs!
CKOPOCTb

[IpssmonuneriHOE
PaBHOYCKOpPEHHOE
JIBHKEHUE. Y CKOPEHUE.
Ypox-uepa

bubnuoteka [IOK
https://m.edsoo.ru/ff0ad8d4

CkopocTh NPSMOJIUHEHHOTO
PaBHOYCKOPEHHOTO
nBuxkeHus. ['paduk ckopoctu



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

Ypox-npaxmuxym.
JlabopaTtopnas padota
"OnpeneeHne yCKOpEeHUs

bu6mnoreka LIOK

! Tella MPH PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
NIBWOKCHUH 110 HAKJIOHHOU
IJIOCKOCTH "
CBoOo1HOE MajieHuE Tell.
8
OnpiTel ["anunes
PaBHOMEpHOE BHKEHME MO
okpy>xHOCTH. [lepuona u
9 yacToTa oOpallieHus. bubnnoreka IOK
JluneitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH. Ypok-
nymeuiecmsue.
10 LenTpocTpemuTenbpHOE
YCKOpEHHUe
11 [TepBrrit 3akon HproToHA. bubnnoteka [IOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoteka [IOK
PaBHOeiicTBY OIS CHlla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnunoreka [JOK
Cyrmiepno3unusi CHI https://m.edsoo.ru/ff0ae982
ok-npakxmuxkym. Peuienue
14 :gj:laq H]:l HpI/IM:HeHI/Ie bubmmorexa LIOK
https://m.edsoo.ru/ff0aeb6c
3akoHOB HproTOHa
15 Cuna ynpyroctu. 3aKoH bubnmoreka [JOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

I'yka

https://m.edsoo.ru/ff0aeca2

Ypox-npakmuxym. Pemenne

16 3amad o Teme «Cuiia
YIPYTOCTI
Ypox-npaxmuxym.

17 JlaGopaTopHnas pabota bubnuoteka I[{OK
«OrpeienieHne KeCTKOCTH https://m.edsoo.ru/ffO0aee28
MIPY)KUHBDY
Ypox-npaxkmuxym. Cuna

18 TppeHI/ISI.pPeIHeHJIjIe 3a/1a4 1o bubmmorexa LIOK

https://m.edsoo.ru/ff0af738
Teme «Cuiia TpeHus»
[IpomexyTouHast aTTecTamus

19 1o uroraM | 4eTBepTH. bubnuoteka I[IOK
Kontponbshas padora Ne 2 1o https://m.edsoo.ru/ff0afa26
Teme: «3akoHbl HproToHa»

Ypok-npaxmuxym.
20 ?Sigﬁiiﬁgz pabora bubmmnorexa [JOK
https://m.edsoo.ru/ff0af8be
kod(purmenTa TpeHus
CKOJIb)KeHUs"
Pemenue 3a1a4 o reme
21 "3aKOHBI HBII[OTOHa. Cuna bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna tpeHus"
Cuna TsKeCcTH U 3aKOH BuGmorexa [[OK
22 BCEMHUPHOIO TSITOTEHUS.

Yckopenre cBoOOHOTO

https://m.edsoo.ru/ff0af044



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

naacHUs

23

Ypox-xonughepenyus

" JIBUKEHHE TEIl BOKPYT
IPaBUTALIMOHHOTO IIEHTPa
(Conneunas cucrema).
lanaxtukn"

24

Perenue 3agay no Teme
"Cuia TSKECTU U 3aKOH
BCEMUPHOTO TATOTEHUS"

bu6anoreka [JOK
https://m.edsoo.ru/ff0af5f8

25

[TepBas kocMuueckas
cKopocTb. HeBecomocCTh n
neperpy3ku

bu6auoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue marepuanbHON
TOYKH. AOCOTIOTHO TBEPI0E
Teno. PaBHoBecue TBEpIOTo
TeJIa C 3aKPETUIEHHON OChIO
BpailieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

bu6anoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCcue maTrepuanbHON
TOYKH. AOCOTIOTHO TBEPI0E
Teno. PaBHoBecue TBEpIOro
TeJIa C 3aKPETUVIEHHON OChIO
BpailieHusi. MOMEHT CHUJIBI.
LenTp TsaxecTn

28

Ypox-npakmuxym. Pemuenne
3aga4 1o reMe "MoMeHT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

cuibl. LlenTp TsxecTn"

[ToaroroBka K KOHTPOJIBHOMN
pabote 1Mo Teme

bu6anoreka LIOK

29 "MexaHU4eCcKoe JBUKEHHUE. https://m.edsoo.ru/ff0b0408
Bsaumoneiictsue Tea"
KonTponsnas padora Ne 3 no
30 TeMe "MexaHn4ecKoe bu6anoreka [IOK
IBWXeHUe. B3auMoneiicTeue https://m.edsoo.ru/ff0b06ec
Ten"
Ananu3 x/p. Umnynsc Tena.
Nmnynse cunbl. 3akoH
31 COXpZHeHI/ISI HMITYJIbCA. bubamoteta LIOK
https://m.edsoo.ru/ffOb07fa
Yrpyroe u Heynpyroe
B3aUMOJICHCTBUE
Pemienne 3a1a4 mo tTeme
32 "3akoH COXpI:],HeHI/ISI bubmorexa LIOK
| https://m.edsoo.ru/ff0b096¢
UMITYJIbCa
Ypok-konghepenyusn
33 "PeakTHBHOE IBIKCHHE B
MPUPOJIE U TEXHUKE"
34 Mexannueckas paboTa u bubnunoreka [JOK
MOIIHOCTb https://m.edsoo.ru/ff0b0a84
35 PaGora cuibl TSKECTH, CHITBI bubnuoteka [IOK
YOPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 Ypox-npaxmuxym.

Jlaboparopnast pabota



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

«Onpenenenne pabOThI CUIIBI
TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJia 110
TOPU30HTAIBHOU
MTOBEPXHOCTH

37

CBs13b SHEpruu u padoThI.
[TorenuumanbHas sHEprUs

38

Kunernueckas sneprusi.
Teopema 0 KHUHETUUECKON
SHEpPruu

bu6anoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHHUsI DHEPTUU B
MEXaHHUKE

40

Ypox-npakmuxym.
JlabopaTopHnas paboTa
«M3yuenue 3akoHa
COXpaHEHHUSI SHEPT UM

bu6auoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KonebarenpHoe nBUX)EHUE U
€ro XapaKTePUCTHUKHU.
3aryxatone KojieoaHus.
BrinyskieHHbIe KoJIeOaHusl.
Pesonanc. bpeiin-pune.

but6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

[TpomexxyTOUYHAS aTTeCTaIUs
M0 UTOTaM 2 YETBEPTH.
KonTtponsnas padora Ne 4 o
TeMe: «3aKOHbI COXpaHEHUs
SHEPTUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

Amnanus x/p.
Marematuueckuii u
MPY>KUHHBIA MassTHUKA

44

Ypok-uccneoosanue
«3aBHCUMOCTb MEPUOIA
KOJICOAHHI OT KECTKOCTHU
MIPY>KUHBI 1 MACCHI TPy3a»

bu6anoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenne sHepruu npu
MEXaHUYECKHX KOJIeOaHUsIX

46

Ypox-npaxmuxym.
JlabopaTopnas paboTa
«Onpenenenne 4acTOThl U
nepuoja KojebaHuit
IPY>KUHHOT'O MasiTHUKA

bu6auoreka [JOK
https://m.edsoo.ru/ffOblaec

47

Ypox-npaxmuxym.
JlabopaTopHnas paboTa
«IIpoBepka HE3aBUCUMOCTHU
nepuoja Kojebanuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

MexaHuuecKHe BOJIHBI.
CBolicTBa MEXaHUUYECKUX
BOJIH. HpOI[OJ'IBHBIe u
IIOIICPCYHBIC BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-konghepenyus
"MexaHudecKue BOJIHBI B



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

TBEPAOM TEIIE.
CelicMu4ecKue BOJTHBI"

50

3ByK. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

o1

Ypox-uccneoosanue
"HabntoieHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa 1 BbICOTA
TOHA. AKYCTHYECKHUI
pe30HaHC

53

Ypok-xkonghepenyusn
"VbpTpa3Byk U HHPPa3BYK B
pUPOJIC U TEXHUKE"

bu6auoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKoHbI
coxpaHeHus. MexaHuueckue
KoJieOaHus 1 BOJIHEI"

bu6anoreka [JOK
https://m.edsoo.ru/ffO0b25f0

55

Ypok-npaxmuxym.
KontponbHas padora Ne 5 mo
teme " MexaHn4ecKue
KoJIeOaHMS U BOJIHBI"

56

Ananus x/p.
DNEeKTPOMArHUTHOE TIOJIE.
DONEeKTPOMAarHUTHBIC BOJTHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb2abe

S7

CsoiicTBa
AJICKTPOMArHUTHBIX BOJTH



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

58

Ypok-konpepennus "lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue
3JIEKTPOMArHUTHBIX BOJH JJIs
COTOBOM CcBs3U"

bu6anoreka LIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypox-uccneoosanue
"N3y4yeHue CBOMCTB
ANIEKTPOMArHUTHBIX BOJIH C
IOMOIII0 MOOUJILHOT'O
tenedona"

bu6anoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Ypox-npakmuxym. Pemuenue
3a/1a4 Ha ONpeIEIICHNE
YaCTOTHI U JJTUHBI
3JEKTPOMArHUTHOM BOJIHBI

61

DJIEKTpOMarHuTHasi npupoja
ceeta. CKOpOCTh CBETA.
BonHoBLIE cBOIICTBA CBETa

bu6anoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

HcrouHuku cBeTa.
[IpssmonuneriHOE
pacnpocTpaHeHUE CBETA.
3atmenust CosHila u JIyHbl

but6mmoreka [IOK
https://m.edso0.ru/ff0b3658

63

3aK0H OTpa)KEHHUS CBETA.
3epkana. Pemenue 3amay Ha
MPUMEHEHHE 3aKOHa
OTpaXEHHUS CBETA

bubnuoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenominenue cBeTa. 3aKOH

bu6mmoreka [IOK



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

MMpCIOMIICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

65

[TommHOE BHYTpEHHEE
OTpa)KEHUE CBETA.
Hcnonbs30BaHKe MOJIHOIO
BHYTPEHHETO OTPaXXEHUS B
ONTHYECKUX CBETOBOAAX

bu6anoreka LIOK
https://m.edsoo.ru/ff0b3c5c

66

Ypox-npaxmuxym.
JlabopaTtopnas pabota
"UccnenoBanue
3aBUCUMOCTH yTJia
MIPEIOMJICHUSI CBETOBOTO
Jyda OT yrJia majcHus Ha

"nn

rpaHulie "BO31yX-CTEKIIO

67

Ypok-xkonghepenyusn
"Ucnonp30BaHuE OJIHOTO
BHYTPEHHETO OTPaKCHUSI:
CBCTOBO/IBI,
OIITHKOBOJIOKOHHAS CBSI3L"

68

JInu3el. OnTuyeckas cujia
JIMH3bI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenune n3o0paxkeHuii B

JIMH3aX

bubnuoreka [IOK
https://m.edsoo.ru/ff0b444a

70

Ypox-npaxmuxym.
Jlaboparopnast pabota
"Onpenenerne GOKyCHOTO
pacCTOSAHUA U ONITHYECKOMN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

CHJIBI cOOMparomieit JTUH3bI"

71

Ypok-konghepenyus
"OnTuYecKue JIMH30BbIE
npuoops"

bu6anoreka [JOK
https://m.edsoo.ru/ffOcOa7e

72

I'ma3 xak onTryeckas
cucreMa. 3peHue

bu6anoreka [JOK
https://m.edsoo.ru/ff0b4684

73

Ypok-kongepenyus
"Jledextol 3penus. Kak
COXpaHUTb 3peHUE"

74

[IpomexyTouHast aTTecTamus
10 UTOTaM 3 YETBEPTH.
KonTponsnas padota Ne 6 o
TeMaM: «3aKOH MPEJIOMIICHUS
cBeTa. JIMH3BD)

bu6auoreka [JOK
https://m.edsoo.ru/ff0cOf4c

75

Ypok-npaxmuxym.
JlabopaTopHnas paboTa
"ONBITHI O PA3JIOKEHUIO
0enoro cBeTa B CHEKTP U
BOCHPUSTHIO IIBETA
MIPEIMETOB TP UX
HaOJII0ICHUH Yepe3
IIBETOBBIC (PUIBTPHI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a

76

Ypox-npakmuxym
"BonHOBBIE CBOMCTBA CBETA!
ncTepcus, UHTepEpEeHIIHS



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

u qudpaxmus”

Pasnoxxenue Genoro ceera B
cnektp. OnbiTel HproTOHA.
CroxeHue CreKTpaIbHbIX

bu6mmorexa FIJOK

" 1BeToB. /lucnepcus ceera https://m.edsoo.ru/ff0c12a8
OnsiTel Pezepdopna u
MJIaHeTapHask MOJICNIb aTOMa
78 [Toctynarsl bopa. Monenb
aroma bopa
Hcnyckanue u morjaomeHne
79 CBGT}; aTOMOM. KBaHTI:I. Bubnworexa [IOK
. https://m.edsoo.ru/ffOc144c
JlunenyaThie CIEKTPHI
Ypox-npakxmuxym
80 "éa(im(])?z[eHHe ZHGKTpOB bubmmorexa HOK
| https://m.edsoo.ru/ff0c1550
UCITyCKaHMS
81 PagnoakTHBHOCTE U €€ BUIIBI bubmorexa [JOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOTO siJipa. bubnuoteka [IOK
Hykioxnast Mojesb https://m.edsoo.ru/ff0c18ac
PannoakTuBHEIC
npespaiicHus. M30Tomnsl
83 PIe)mepHI/III; 3aja4 I10 TEME: bubmorexa [IOK
https://m.edsoo.ru/ffOclal4
"PagnoakTUBHEIE
npeBpanieHus"
84 KonTtponsnas pabora Ne 7 o bubnmoreka [JOK

TEMC: «PaI[I/IOElKTI/IBHOCTB»

https://m.edsoo.ru/ffOclb4a



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

85

[Tepuon momypacmnasa

86

Ypox-xkongpepenyus
"PannoakTUBHBIE U3TTy4YECHUS
B IPUPOJIE, MEIULINHE,
TEXHUKE"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHblie peakiuu. 3aKOHBI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'O YHCEI

bu6anoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsI3M aTOMHBIX
siaep. CBsi3b MaccChl U
SHEPTruu. Ypok-uepa.

bu6auoreka [JOK
https://m.edsoo.ru/ff0cld7a

89

Pemenne 3amau mo teme
"AnepHbie peakuun'

90

Peakimu cunTe3a U IeeHUs
snep. MIcTouHuKu sHEpTUn
ComHLa 1 38B€31

bu6anoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypox-konghepenyus
"SAnepHas sHEpreTUKa.
JlecTBUA pagnOaKTUBHBIX
W3IIy4YeHUH Ha KUBbIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJBHOM
pabore 1Mo Teme
"DJIeKTPOMArHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBgbIC ssBIICHMS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e



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

93

[IpomexxyTouHas aTTecTanus
10 UTOTaM roja.
KonTpoasnas padota Ne 8 o
TeMe "DIIEKTPOMarHuTHOE
roJsie. JJIEKTPOMarHUTHBIE
BOJIHBIL. KBaHTOBEIE siBIEHUA"

94

[ToBTOpEHue, 00oOLIIEHNE.
JlaGopaTopHbie pabOTHI TIO
Kypcy "B3anmonericTBue

"

TCII

bu6anoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEHue, 0000IIEHHE.
Pemienue pacueTHsIx u
KaueCTBEHHBIX 3a/1a4 10 TeMe
"TemnoBsie mporecch”

bu6auoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEenue, 060061ICHHE.
Pemienne pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermioBbIx
nsurareneir"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEeHnue, 06001IICHHE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3aJ1a4 110 TEME
"KII/ snexkTpoycTaHoBOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpeHue, 0600IIEHNE.
JlabopatopHbie paboTHI TIO
Kypcy "CBeroBble sBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



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

99

[ToBTOpEHuUE, 0000LIEHNE.
Pabora ¢ Tekctamu 1o Teme
"3aKOHBI COXpaHEHUS B
MeXaHuKe"

bu6anoreka LIOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpEHue, 00oOLIIEHNE.
PabGora ¢ TekcTamu 1o TeMe
"Komnebauus u BOJIHBI"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEeHue, 00oOLIIEHNE.
PabGora ¢ TekcTamu 1o Teme
"CBeTOBBIE ABJICHUA"

bu6anoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpEHue, 0000IIEHNE.
PaGoTa ¢ TekcTamu 1o Teme
"KBanToBas u simepHas
¢duzuka"

OBIIEE KOJIMYECTBO HACOB
I10 ITIPOTPAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» Gusuka, 7 knace/ [lepoimkun .M., UBanoB A.U., AkuinonepHoe oOI1ecTBO
«3marensctBO «IIpocBenieHney

» Gusuka, 8 knacc/ [lepoimkun .M., UBanoB A.U., AkunonepHoe oOIIecTBO
«3marensctBO «IIpocBenienney

» ®usuka: 9-i knacc: 6a30BbIl ypoBeHb: yueOHUK, 9 kiacc/ [leppimkun Y. M., I'yTauk
E. M., IBanoB A. U., [lerpoBa M. A., Akiinoneproe o6miecTBo «M31aTenscTBo
«ITpocBemienue»

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

» dusuka. Jlunakrudeckue Mmarepuaibl K yueOHuky A.B. Ileprimikuna. 7 knmacc/Mapon
A.E., Mapon E.A. * ®uzuka. COOpHUK BOIPOCOB U 3aja4 K yueOHuKy A.B.
[Tepwrmkuna. 7 xnacc/Mapon A.E., Mapon E.A., ITo3oiickuii C.B.

» dusuka. Jluarnoctudeckue pabotsl k yueonuky A.B. Ileprimkuna. 7
knacc/IllaxmaToBa B.B., Hledep O.P.

» ®usuka. Tectol. 7 knacc/Xannanos H.K., Xannanosa T.A.

» dusuka. Metoauueckoe mocodue k yueOnuky A.B. [lepeimkuna. 7
kiacc/@unonosud H.B.

» dumsuka. Jlugakrudeckue Matepuaisl K yueOHuKy A.B. [leprimikuna. 8 kimacc/Mapon
A.E. , Mapon E.A. « ®uzuka. CO0pHHUK BOTIPOCOB U 33/1a4 K yueOHUKY A.B.
[Teprimkuna. 8 kiacc/Mapon A.E., Mapon E.A., Tlo3otickuii C.B.

» dusuka. Jluarnoctuyeckue paboTsl kK yueOHuKy A.B. Ileppimkuna. 8
knacc/[llaxmaTtosa B.B., [lledep O.P.

» ®usmka. Tectnl. 8 kmacc/Xannanos H.K., Xannanosa T.A.

» ®dusnka. Meroanueckoe nocobue k yueOHuky A.B. Ileprimkuna. 8 kiacc/OunoHoBUY
H.B.

» Ouzuka. Junaktuueckue marepuainsl K yaeOHuky A.B. [lepeimkuna, E.M. I'ytHuk. 9
kiacc/Mapon A.E., Mapon E.A.

» ®uzuka. COOpHUK BOMIPOCOB M 3a1a4 K yueOHuky A.B. Ileppimkuna, E.M. I'ytHuK. 9

kiacc/Mapon A.E., Mapon E.A., [To3otickuii C.B.



» ®m3uka. Tectrl. 9 ximacc/Xannanos H.K., Xannanosa T.A.
» ®usuka. Meroauueckoe nocobue k yueonuky A.B. Ilepprukuna, E.M. I'ytauk. 9

knacc/['ytauk E.M., Uepnukosa O.A.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

* bubnuoreka uppoBoro 06pazoBaTeILHOr0 KOHTEHTA. — PexuM Joctyna:

https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67¢e7d

* Enunas xonnekmus 1iu@poBeIX 00pa3oBaTebHBIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru
» OenepanbHBIA HEHTP HHPOPMALITMOHHO-00pa30BaTEIbHBIX PECYPCOB. — Pexum

noctyna http://www.fcior.edu.ru/

* [Tudposrie oOpa3zoBaTenbHbIe pecypehl. — Peskum moctyna: http://www.openclass.ru


https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/




