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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIEro 0oOpa3oBaHHs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3zoBaTEIbHOMN
nporpammel, npeacrasieHHbIX B PI'OC 00O, a takxke ¢ yuérom QenepanbHO paboyeil mporpamMmbl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

Copepxanue TporpaMMel 1o (pu3MKe HampaBleHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYYAIOUIMXCS W OpTaHU3alMi0 HM3y4YeHUs (U3MKM Ha JAEATEIBHOCTHOW OCHOBe. B
nporpaMme 1o (PU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpeAMEeTa B pealu3aluu TpeOOBaHUI
OI'OC OOO k miIaHupyeMbIM JIMYHOCTHBIM U METAIllpeIMETHBIM pe3ylbTaraM OOydueHHus, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI.

[Iporpamma o ¢u3MKe yCTaHABIMBAET paclpeaeieHne Y4eOHOro MaTepraia mo rogaM oOydeHus
(mo xmaccam), mpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh M3YUYEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.

[Iporpamma mno ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYWUTEIIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.

®u3nka SBISETCS CHUCTEMOOOPA3YIOUIUM JJIsi €CTECTBEHHO-HAayYHBIX Y4E€OHBIX IPEIMETOB,
MMOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SIBJICHUM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMHEW M (u3uyeckod reorpadueii, BHOCHT BKJAJ B €CTECTBEHHO-HAyYHYIO KAapTHHY MHPA,
MpelocTaBsieT Harbosee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO0 MEeTojia MO3HAaHUS, TO €CTh crocoba
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa U3 TIaBHBIX 33/1a4 (pU3nUeckoro oOpa3oBaHus B CTPYKType oOIIero o0pa3oBaHus COCTOUT B
(hopMHUpPOBAHUM €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M MHTEpEca K HayKe y 00ydaromuxcs.

WN3yuenne ¢u3ukun Ha  0a30BOM  ypOBHE  TMpeArNojaraeT  OBJIAJEHHE  CIEIYIOMIMMHU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

Hay4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
WHTEPIPETUPOBATH TAHHBIE U UCIOJIb30BaTh HAYYHBIE T0KA3aTENbCTBA U1 IOJIYyYEHUS BBIBOJIOB.

enn n3yyeHus: GU3NKU HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus omnpezaesneHbl B Konnenuu
npenogaBaHus ydeOHoro mnpemmera «®dusuka» B 00pa3oBaTENBHBIX OpraHm3anusiax Poccuiickoi
Odenepannu, pealn3yrOIMX OCHOBHBIE 00I€00pa3oBaTeIbHbIE MPOTPAMMbI, YTBEPKIEHHOW pelIeHueM
Komnernn MunucrepctBa npocsenienus Poccuiickoit @eneparuu (mpotokoa oT 3 aexadps 2019 r. Ne
[1K-4BH).

Hesun nzyyenus Gu3UKu:
proOpeTeHne UHTEpeca U CTPEMJICHHUS O0YyJarouIuXcs K HaydHOMY HM3YYEHHMIO MPHUPOAbI, pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJe IMO3HaHWs W (QOPMHUPOBAHUE HCCIEIOBATEIHCKOIO
OTHOLLIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4CHHUs] OCHOB CTPOCHHUS MaTepuu H
(byHIaMEHTAJIbHBIX 3aKOHOB (DHU3HKHU;

(dbopMupoBaHHe MPEACTAaBICHUI O posin (PU3UKHU A Pa3BUTUSA IPYTUX €CTECTBEHHBIX HAYK, TEXHHUKHU U
TEXHOJIOTUH;

pa3BUTHE TMPEACTAaBICHUI O BO3MOXHBIX cdepax Oyayuieil mnpodecCHOHANbHONW IesSTENbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIEMY O0yUYEeHHIO B ’TOM HalpaBJICHHH.

JlocTikeHre 3TUX Lieled MporpaMmbl MO (HU3UKE Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs
o0ecreunBaeTcsi pelIeHneM CIeIyonX 3a1ay:
npuoOpeTeHue 3HaHUH O TUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUUYECKHX, TETIJIOBBIX, YJIEKTPUUYECKUX,
MAarHUTHBIX U KBAaHTOBBIX SBJICHUSIX;
npuoOpeTeHne YMEHUH ONMUCHIBaTh U OOBICHATH (PM3UYECKUE SIBICHUS C UCIOJIb30BAHUEM IOJTYYEHHBIX
3HAHUI;

OCBOEHHME METOJIOB PEIIeHMs MPOCTEHIINX PacUETHBIX 33/a4 C MCIOJIb30BaHUEM (DU3NYECKUX MOJETeH,
TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
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pa3BUTHE yMEHUW HAOMIOJATh MPUPOJHBIC SIBICHUS W BBINOJHSITH OMbBITHI, JIAOOPATOPHBIC PAOOTHI H
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

ocBoeHHE TPUEMOB paboThl ¢ WH(pOpManuend (GU3NIECKOrO COJEpKaHUs, BKIIOYas WHQPOPMAIUIO O
COBPEMEHHBIX JOCTHKCHUSIX (DU3UKH, aHAIU3 U KPUTUIECKOE OIICHUBAaHKUE WH(OPMAIIUY;
3HAKOMCTBO €O chepamu podheCCHOHATBHON IEATEIIEHOCTH, CBI3aHHBIMU C (DU3MKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, OCHOBAHHBIMU HA JIOCTHKCHUSIX (PU3HMUECKON HAYKH.

Ha n3zyyenue ¢pusuku (0a30BbIii YypOBeHb) HA YPOBHE OCHOBHOI'0 00111€r0 00Pa30BAHUSA OTBOAUTCS
238 yacoB: B 7 kJjacce — 68 yacoB (2 yaca B HejeJ110), B 8 Ki1acce — 68 yacoB (2 yaca B Hejes110), B 9
kjaacce-1024yaca (3uaca B Hee10).

[Ipennaraemsrii B mporpamMme 1o GU3MKe rnepedeHb 1a00paTOPHBIX pa0OT U OTBITOB HOCUT
pPEKOMEHIATEIBHBINA XapaKTep, YIUTEIb JeJIaeT BHIOOP MPOBEICHUS JIAOOPATOPHBIX PAOOT U OMBITOB C
Y9ETOM MHIUBHYyaThHBIX 0COOCHHOCTEH 00yJaomuUXCs, CITMCKA IKCIIEPUMEHTATBHBIX 33 1aHUH,
mpeiaraéMbiX B paMKaX OCHOBHOTO TOCYJAapCTBEHHOTO YK3aMeHa 1o (pu3uKe.

COJAEP/KAHUE OBYUEHUSA

7 KJIIACC

Pazgea 1. ®u3uka u e€ pojib B NO3HAHUU OKPYKAKOILEr0 MUpa.

®dusnka — Hayka o npupoje. SABiaeHus npupoasl. usznueckue sIBICHUS: MEXaHUYECKUE, TETIOBHIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBBIC.

®dusndeckue BenuunHbl. M3mepenue gusznuecknx BennunH. Ousznueckue npuoopsl. [lorpenHocTs
n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUIL.

Kak ¢usmka m npyrue ecTecTBEHHbIE HAYKH W3Y4aloT TPHUPOIy. ECTEeCTBEHHO-HAYYHBIM METOT
TO3HAHMS: HAOIIOJEHUE, IMOCTAaHOBKA HAyYHOTO BOMPOCA, BBIJIBIDKCHUE THUIOTE3, JKCIIEPUMEHT IIO
MIPOBEPKE TUMOTE3, 00BsICHEHHE HaOmogaemMoro siBieHns. Onucanue GU3NYEeCKUX SBICHUN C TTOMOIIBIO
MOJIEJIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIC SBJICHUS.

2. Ousndeckue MNpuUOOpPHI W MpoIEeAypa TPSAMBIX HW3MEPEHHH AaHAJIOTOBBIM U IHU(PPOBHIM

npudopoMm.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeJIeHUs KAl U3MEPUTEIBHOTO pudopa.

H3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIIOTO TeIa.

Onpenenenue pa3MepoB MAJIbIX TE.

N3mepenue Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U AaTUHUKA TEMIEPATYPBI.
[IpoBenenue ucciieoBaHus MO MPOBEPKE TMIIOTE3bI: NAIbHOCTh IMOJETA IIAPUKA, ITYILIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM OOJIbIlIe BHICOTA ITYCKa.

ok wnE

Pa3znea 2. [lepBoHayaiibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEIECTBA.

JIBr>keHue yacTul BemecTBa. CBsI3b CKOPOCTH JBMIKEHHUS YacCTHIl ¢ Temreparypoil. bpoyHoBckoe
nskenue, Muddysus. BzaumoaeiicTBrue yacThIl BeIeCTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBAa: CTPOEHHME Ta30B, KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMYECKHX)
Tell. B3auMocBsA3b MeXIy CBONCTBaAaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSAX UM HX
aTOMHO-MOJIEKYJISAPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOIBI.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JIBMXKEHUSI.

2. Hab6mronenue nuddys3un.

3. HabmoneHnue sBieHUH, OOBACHIIOMUXCS NPUTSDKEHUEM WM OTTAIKMBAHUEM YaCTHIL

BEILECTBA.



Jlabopamopusie pabomot u onvimol.

1. Omnenka quaMerpa aToMa METOI0M PsIOB (C UCTIONIb30BaHUEM (hoToTpadmii).

2. OTmbITHI 10 HAOTIOICHUIO TEIUIOBOTO PACHIUPEHUS T'a30B.

3. OnsITHI 10 0OHAPYKEHUIO IEHCTBHUS CHII MOJIEKYISIPHOTO MPHUTSKEHHUS.

Paznen 3. /IBu:xenune u B3anMoeiicTBue TeJl.

Mexannueckoe aBukeHHE. PaBHOMepHOe M HepaBHOMepHoe JBuxkeHHe. CkopocTs. Cpennss
CKOPOCTb IPY HEPABHOMEPHOM JIBHKEHUU. PacuéT myTu 1 BpeMeHu IBUKEHUSI.

SIBnenue mHepuuu. 3akoH HHepUMM. B3aumMopelcTBue Tesl Kak NPUYMHA U3MEHEHMSI CKOPOCTH
IOBUOKEHHUST Ted. Macca kak Mmepa uHepTHOCTH Tena. IlnoTHocth BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakTepucTuka B3aumojeiictsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl
C NOMOUIBIO TUHAMOMETpa. SIBjeHME TAroTeHUs U cuiia TskecTH. Cuia TsDKECTH Ha APYrux IUIaHeTax.
Bec tena. HeBecomocth. CroxeHHe Cuil, HANpaBJIEHHBIX 10 OJHOW MpsMoil. PaBHOneNCTByOMIas CHIL
Cuna tpenus. TpeHue cKOJbXEHUsI U TpeHHE NOKosl. TpeHne B MpUPOIE U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepenune ckopocTy MPSMOJIUHENHOTO JBUKEHHUS.
HaGnronenue siBleHUs] HHEPIIUH.

Habnonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTI.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

Crnoxenue cuil, HallpaBJIEHHBIX 110 OJTHOM IPSIMOM.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. OmpenencHue CKOPOCTH pPABHOMEPHOTO JBWKEHHS (IIApUKa B KHJIKOCTH, MOJICITH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. Ormpenenenue cpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa WIIM MapuKa M0 HAKJIOHHOW TJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnpIThl, JCMOHCTPUPYIOIIHE 3aBUCHMOCTh pacTsDKeHus (Aedopmarnuu) TPYKHUHBI  OT
MPUJIOKEHHOW CHIIBI.
5. OmnbIThl, AEMOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella H
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Hasnenue. CrocoObl yMEHBLICHUS M YyBEJIWYeHUs JAaBieHus. JlaBneHue raza. 3aBUCHMOCTD
JaBJieHHUs Ta3a oT oOb&ma, Temmeparypbl. Ilepemaua naBneHus TBEPABIMU TeNaMH, KHIKOCTAMHU H
razamu. 3akoH Ilackans. IlHeBMaTnueckre MamMHbBI. 3aBUCUMOCTH JABJICHHUS >KUIKOCTH OT TIIyOWHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. [ 'napaBnuyeckie MEXaHU3MBbI.

W

Atmocdepa 3eman u atmocdepHoe naBieHue. [IpuynHbl CyliecTBOBaHUS BO3IYIIHONW 00OIOUKH
3emumn. Ombir  Toppudermnu. M3mepeHune aTMocEepHOro AaBJICHHSA. 3aBUCHMOCTh aTMOC(EpHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMochEepHOTO AaBIICHUS.

JleiicTBHE >KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas (apXumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromumecs: CoCypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHIBI OT 00BEMa MOTPYKEHHOW YacTW Tela U TUIOTHOCTH
KHIKOCTH.

ok wnPE
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7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOMN KUIKOCTH.

8. VYcioBue ruiaBaHus TeNl: IUIABAaHHE WM MOTPY)KEHHE Tell B 3aBUCUMOCTH OT COOTHOLICHHUS
IJIOTHOCTEHU TeJla U )KUJKOCTH.

Jlabopamopusie pabomot u onvimel.

1. HccnemoBanue 3aBUCMMOCTH Beca Tela B BOJEC OT 00BEMa MOTPYKEHHOU B KHUIAKOCTh 4acTH
Tena.

2. OmpeneneHne BHITATKUBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEJO, MOTPYKEHHOE B )KUIKOCTb.

3. TlpoBepka HE3aBHCHMOCTH BBITAJIKHUBAIOIICH CHJIBI, JCHCTBYIOIICH Ha TENO B YKUIAKOCTU, OT
MAacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa OTPYKEHHOH B KHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTH JKUKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMpPOBAaHUE JIOJKM U  OIpeleseHue €€

rpy30I0AbEMHOCTH.

Pa3nea 5. PaGora u MomHocTh. JHeEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus pelyara.
[Ipumenenue mpaBuiia paBHOBEeCHs pblyara K Onoky. «3osoToe mpaBuio» MexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckast sHeprud. Kunerndeckas M noreHuuanbHas sHeprus. [IpeBpaiieHre oJHOro BHIA
MEXaHUYECKOM PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SHEPTUM B MEXAHMKE.

Hemoncmpayuu.

1. TIpumepsl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Onpenenenue pabOThl CUIIBI TPEHUS NMPH PABHOMEPHOM JIBUKEHUH TeJla 10 TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. HccnemoBanue yCIOBUI paBHOBECHS phlUyara.

3. Hsmepenne KII/| HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIOXKEHHUS MOJIEKYJIIPHO--KMHETHYECKOM TEOpUU CTpPOEHHUs BelecTBa. Macca u
pa3Mepsl  aTOMOB U MOJIEKYIL. OneITbl,  NOATBEPKIAIOIIAE  OCHOBHBIE  IIOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOrO, >KMAKOTO M ra3000pa3HOro COCTOSHMH BemiecTBa. Kpucramanueckue U
amopduble Tesna. OObACHEHHE CBOMCTB TIa30B, XHUJAKOCTEW M TBEPABIX T Ha OCHOBE IOJIOXKEHUH
MOJIEKYJISIPHO--KUHETUUECKON Teopuu. CMaunBaHuE U KallWJUIApHBIE sBICHUA. TelioBoe pacliupeHue u
C)KaTHe.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBbIO TEILUIOBOIO IBMKEHMS 4acTHUll. BHyTpeHHss
sHeprusa. CrocoObl M3MEHEHUs BHYTPEHHEH SHepruu: Terulonepenada MW coBepuieHue paboThl. Bujbl
TEILIONEPEIaYu: TEIIONPOBOAHOCTD, KOHBEKLUS, U3IIy4YEHUE.

KonnuectBo TerioTsl. YenbHas TEMI0EMKOCTh BellecTBa. TermIoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TemoBoro Oananca. IlnaBneHue M oTBepleBaHHE KPHCTANIMYECKUX BEIIECTB. YJeiIbHas
TeroTa 1uaBieHus. [lapooOpazoBanue u koHzaeHcauus. Mcnapenue. Kunenuwe. YienbHas Temora
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxHocTh Bo3ayxa.

OHeprus ToIMBA. Y IebHAasI TEMJI0Ta CTOPAHHUSL.

[Tpuntuns! paboTs! TermoBbix aurateneil KII/ teruioBoro apurarens. TemsoBble ABUraTenu u
3aIlUTA OKPYXKAIOLIEH Cpelbl.



3aKOH COXpaHEHMs U NIPEBPALLEHUS SJHEPTUN B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBIKEHUSI.

Hab6monenue muddysumn.

Habnronenue siBineHui cMauMBaHUs M KalTWJUISIPHBIX SIBIICHUH.

Habnroenue TerioBoro pacumpeHust Tel.

N3menenne JaBJICHUS ra3a IMIpHU USMCHCHUHA O6”I)éMa W HarpC€BaHWM NI OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIeparypsl.

Bunapel Tenonepenayu.

OxnaxkJieHue Npy COBEPLICHUHN PaOOTHI.

©CooNoOR~WDdDE

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
. CpaBHEHHE TEIIIOEMKOCTEH pa3InYHbIX BEIIECTB.
. Habmonenue xumneHus.
. HaGnrogenue nmocTostHCTBA TeMIIEpaTyphl MIPH TUTABJICHHH.
13. Mojienu TEIIOBBIX IBUTATEIICH.
Jlabopamopnuie pabomel u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHUS.
OMBITHI TTO BBIPANTABAHUIO KPHUCTAJIIOB TOBAPEHHOM COJIM WJIH caxapa.

el
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OnbIThI 10 HAOTIOACHUIO TEMJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPBIX TEII.
Onpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IIPUILIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHMSI BO3/AyXa OT ero o0ObEMa M HarpeBaHUs
VIV OXJIaXKICHHUS.

ok wnE

6. TlpoBepka THUIOTE3bl JIMHEHHOW  3aBHCHUMOCTH  JUIMHBI  CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmroneHne W3MEHEHUs] BHYTPEHHEHW SHEPTrUM Tejla B pe3yibTaTe TEIUIonepenadyu u paboTh
BHEIITHUX CHIL.

8. HccnenoBanue sBJICHUS TEIJIOOOMEHA ITPU CMEIIUBAHUH XOJIOTHOM M TOPSIYCH BOIBI.

9. Ompenenenre KOJWYECTBA TEIIOTHI, TMOJYYEHHOTO BOJOW MpU TEIMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM ITUIUHIPOM.

10. OnpeneneHue yneapHON TEIIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue mpoiiecca UCHapeHHsL.

12. OnpeneneHne OTHOCUTEIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yneapHON TEIJIOTHI TUTABJICHHUSI JIb/IA.

Pa3znen 7. diiekTpryeckne U MAarHUTHbIE SIBJICHHSI.

DnekTpuzaius Tea. JIBa pojia 2IeKTpUUYecKUX 3apsaaoB. BzanuMoielicTBrue 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CHIIBI B3aUMOJEUCTBHUS 3apsSKEHHBIX TEN OT BEIWYHHBI 3apSI0B U PACCTOSHUS
MEXIy TeJlaMu).

Onekrtpuueckoe mnojne. HanpsoxkéHHocTs anekTpudeckoro mouss. llpuHmun —cyneprio3unuun
AIEKTPUYECKHX MMOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJEMEHTAapHBIA 3eKTpuueckuil 3apsa. CTpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUN TOK. YCIOBHUSl CYLIECTBOBAHMS AIIEKTPUUYECKOTO TOKA. VICTOYHMKM MOCTOSIHHOTO
ToKa. JleicTBUS ANEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MArHUTHOE). DIIEKTPUYECKHI TOK B
JKHJIKOCTSIX M rasax.

Onektpuueckas nenb. Cuna Toka. DieKTpuueckoe HampsbkeHue. ConpoTHBIIEHHE MPOBOIHUKA.
VnenbHoe comnpoTuBieHUE BemiecTBa. 3akoH Oma ang  ywactka unenu. [locnemoBarenbHoe U
napajuieJIbHOE COeIMHEHNUE MPOBOIHUKOB.



Pabota W MOIIHOCTH >JEKTpUYEcKOro Toka. 3akoH Jxoyms—JleHna. DnekTpuueckue Ienu M
MOTPEOUTENN IEKTPHUECKOM dHEeprun B ObITy. KOopoTKOe 3aMbIKaHue.

[ToctostHHbIE MarHuThl. B3aumMoAeiCTBUE MOCTOSIHHBIX MArHUTOB. MarHuTHOE moJie. MarHuTHoe
noje 3eMJI M €ro 3HaueHue Juis ®u3Hu Ha 3emse. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHne >eKTPOMarHuTOB B TeXHUKE. J(elicTBME MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKa. Vcnoib30BaHmue 3/1eKTpoABUTaTeNIe B TEXHUYECKUX YCTPOUCTBAX
1 Ha TPaHCHOPTE.

Omnprtel @apanes. SBieHue 3eKTpoMarHuTHOM MHAYKIUU. [IpaBmiio Jlenua. DnexTporenepaTop.
CriocoObl  TMOJTyYeHHUsST AJICKTPUYCCKOW SHEPTHH. DJICKTPOCTAHIIMM HAa BO30OHOBISEMBIX HCTOYHHUKAX
SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.
JIBa posa 3EeKTPUYECKUX 3apsA0B U B3aUMO/JICHCTBHE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DnexTpocTaTH4ecKas HHIYKIIHS.
3aK0H COXpaHEHUs DIEKTPUUECKUX 3apsiIOB.
[TpoBOAHMKY W AUDITIEKTPUKH.
MopennpoBaHue CHIOBBIX JIMHUMN 3JIEKTPUYECKOTO TTOJIS.
HcTouHMKH MOCTOSTHHOTO TOKA.
JIeNCTBHS 3EKTPUYECKOTO TOKA.

. DNEKTPUYECKUN TOK B KHUJIKOCTH.

. I"'a30BBIi1 pazps.

CoNoar Wb

el
N R O

. I3MepeHune cuiibl TOka aMrnepMeTpoM.

. I3MepeHnue 31eKTpruuecKoro HanpsKeHUs! BOJIBTMETPOM.

. PeocTtaT u Mara3uH cOnmpoTHUBIICHUIA.

. B3anmoieficTBre MOCTOSTHHBIX MarHUTOB.

. MonienrpoBaHue HEBO3MOXKHOCTHU Pa3/IeieHUs MOII0COB MarHUTA.

. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MaraurtHoe nose Toka. DJIeKTPOMarHur.

. JleiicTBre MarHUTHOT'O TIOJISl HA POBOJIHUK C TOKOM.

. DIeKTpoIBUraTeNlb MOCTOSHHOTO TOKA.

. UccnenoBanue sIBIEHUS AJIEKTPOMArHUTHOW MHIYKIIHU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHS.

25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomuol u onvimel.

OnbIThI 10 HAOTIOACHUIO SJCKTPU3AIMH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HA TPOBOJIHUKH U JUIECKTPUKH.

COopka u mpoBepka padoThI YNEKTPHUUECKOH IETH MOCTOSIHHOTO TOKa.

W3mepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYLIETO 4YEpe3 PEe3UCTOp, OT COMPOTUBICHUS

pe3ucTOpa U HANPsHKEHUS Ha PE3UCTOpeE.

7. OmnbITEL, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH 3JEKTPUUYECKOTO COMPOTUBIEHHS MPOBOIHHUKA OT
€ro JUIMHBI, TJIOIIAIU HOMEePEYHOT0 CEUeHHs U MaTepurara.

8. IlpoBepka mpaBWiIa CIIOKEHHUS HAMNPsHKEHUH MpPH TOCIEAOBATEIHHOM COSAMHEHHUH JIBYX

PE3UCTOPOB.

NMNNONNNNRE R R R R
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9. IIpoBepka mpaBuiia Ajs CUJIbI TOKA MPH NMapauIeTbHOM COSTUHEHUN PEe3UCTOPOB.

10. Onpenenenne pabOTHI NMEKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOLUTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEISEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 JIaMIIOUKy, OT HAlpsHKEHUS Ha HEll.

13. Onpenenenue KIIJI narpeBatens.

14. VccnenoBannue MarHUTHOTO B3aUMO/JICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHrie MarHUTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB NIPU X OOBEMHEHUH U Pa3/IeIICHUN.

16. UccnenoBanue qeicTBUS SJIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aMMOJIEHCTBUS KaTylIKH C TOKOM U MarHuTa

OT CHJIBbI TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. N3yueHne AeiicTBUSI MAarHUTHOTO T0JISI HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHue 1 u3y4eHnue padoThI AIIEKTPOABUTATEIIS.

20. Usmepenne KITJ{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OUBITH TIO WCCIIEIOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIIMU: UCCIIEOBAHNE U3MEHEHHH

3HAYEHUS U HANpPaBJICHUsI UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHH.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHTEIBHOCTh
MEXaHHYECKOT0 JBM)KEHUsA. PaBHOMEpHOE MPpAMOJIMHENHOE ABMAKEHHE. HepaBHOMEpHOE MPAMOJIMHEHOE
nBukeHue. CpeiHssi © MTHOBEHHAs CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBH>KEHUU.

VYckopenue. PaBHOyckopeHHOEe TpsiMOJIMHEWHOEe fBWkeHue. CBobOomHoe mageHue. OTBITHI
lanunes.

PaBHOMEpHOE ABWXKEHHE MO OKpykHOCTH. [lepmon m wactora oOpamenus. JluHeitHas U yriaoBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hprotona. Btopoir 3akon HeroTtona. Tperuit 3akoH Herotona. IlpuHumm
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHSI CKOJIBKEHMS, CUjla TPEHUS IOKOS,
JIpYrUe BUIbI TPEHHUSL.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TITOTEHMs. YCKOpeHuEe cBOOOIHOro majeHus. [IBumxenHue
maHeT Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBecoMOCTh U nieperpy3ku.

PaBHOoBecue MmarepuasnibHOM ToukH. AOcomoTHO TBEpHoe Teno. PaBHOBecue TBEpHOro Tena ¢
3aKpEIUIEHHOM OChIO BpallleHus.. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3mMenenne umiyibca. MiMnynbe cuiibl. 3aKOH COXpaHEHUs1 UMITylbca. PeakTruBHOE
JBUKEHHUE.

MexaHnnyeckasi paboTta U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUHU U
pabotsl. [loTeHmanbHas sHeprust Tena, MOJAHATOTO HaJl MOBEPXHOCTHIO 3eMid. [loTeHnanbpHas sHeprus
cxkatoil npyxunbl. Kunernueckass sHeprus. Teopema 0 KMHETUYECKOW SHEPrHU. 3aKOH COXpaHEHUs
MEXaHUYECKOM IHEPTHUU.

Hemoncmpauuu.

1. HaOnroneHue MEXaHUYECKOTO ABMKEHMS TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHME IyTel U TPAEKTOPHUIl ABMKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

W3mepenune CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBHKEHUS.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BuxXeHHs Tena 10 OKPYKHOCTH.

HaGnronenne MexaHW4eCKUX SBJICHHUM, MPOUCXOAIUX B cucTeMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHHM OTHOCHUTEJIbHO KaOuHeTa (U3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Tejla OT MacChl Teja U ASHCTBYIOIIEH Ha HETO CHJIBL
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8.
9.

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

Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJ.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

Ilepenaua nMmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeoOpazoBanust JHEPTUU MIPH B3aUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITyJIbCca IPU a0COTIOTHO YIPYrOM B3aUMOAEHCTBUU.

Habmtoienue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON IHEPIUU ITPU CBOOOTHOM IaICHUH.

CoxpaHeHHe MEXaHUUECKON PHEPIUU TP IBWKEHUU TeJa M0 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

© N

10.

11.

KoncTpynpoBanue Tpakra AJjisi pa3roHa v JaJlbHEWIIEro paBHOMEPHOTO JIBHXKEHUS IIapUKA WIIH
TCICKKU.

Omnpenenenne cpeHed CKOPOCTH CKOJIBKEHUST OpyCKa WITM JBVKCHHSI IIApPHKa TI0 HAKJIOHHOHN
TUTOCKOCTH.

OmnpeneneHne yCKOPEHUS Tella IPU PABHOYCKOPEHHOM JIBHKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTHM IYTH OT BpPEMEHM MPU PAaBHOYCKOPEHHOM JIBKEHUH 0Oe3
HAa4aJIbHOM CKOPOCTH.

[IpoBepka rumoTesbl: €ciy MPU PaBHOYCKOPEHHOM JIBIDKCHHMH 0€3 HadyaJbHOW CKOPOCTH IMYTH
OTHOCATCA KaK pPsAg HEYETHBIX YUCCII, TO COOTBETCTBYIOIIHEC ITPOMEKYTKH BPEMEHU OJIMHAKOBEIL.
I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIBI HOPMAJIbHOT'O JaBJICHUA.
Omnpenenenne kodPpPUIMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre paboOThl CUJIbI TPEHUSI NMPU PAaBHOMEPHOM JBM)KEHHU Tella M0 TOPU30HTAIBHON
MTOBEPXHOCTH.

Omnpenenenre paboOThI CUJIBI YIIPYTOCTH MPHU NMOIBEME IPy3a C UCIIOJIb30BAHUEM HEIOIBHKHOTO
U MIOABIDKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUS M BOJIHBI.

KonebartenbHoe asuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHUIl: Iepro/1, YacTOTa, aMILTUTY/AA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpanieHre sHepruu npu Koue0aTeIbHOM JIBUKEHUHU.

3aryxatomue Kosiebanus. BeiayxaeHnsie konebanus. Pesonanc. Mexanndeckue BosiHbI. CBOMCTBA

MeXaHW4YecKux BOJH. IlpomonbHble M momepeyHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHus. MexaHnueckre BOJIHbBI B TBEPJIOM Tejie, CEHCMUYECKHIE BOJTHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHA. OTpakeHue 3Byka. MlHGpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

1. HaGmionenue koneOaHuil Ten MO/ ASWCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. HabGnronenue konebGaHui Tpy3a Ha HUTU U HA TIPY)KHUHE.

3. HaOnronenue BoIHYXICHHBIX KOJIEOaHUN U pe30HaHca.

4. PacnpocTpaHeHue IpoJ0IbHBIX U MOTIEPEYHBIX BOIH (HA MOJIENHN).

5. HabnromeHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YACTOTHI.

6. AKycTHYecKHuil pe30HaHC.

Jlabopamopuwvie pabomot u onvimol.

1. OmpeneneHuie 4aCTOTHI U MEPHOJA KOJIEOAHUI MAaTEMAaTUYECKOTO MasTHHUKA.

2. OmpepneneHue 4acTOTHI U MEPHO/Ia KOJIeOaHHH MPYKUHHOTO MasTHHUKA.

3. HccnemoBaHue 3aBUCHMOCTH TepHOJa KoJeOaHWN TOJBEIICHHOTO K HUTHU Tpy3a OT JJIUHBI
HUTH.

4. WccnenoBaHue 3aBUCHMOCTH TMepHo/ia KOJIeOaHUH MPYKUHHOTO MasSTHUKA OT MAacChl rpy3a.

5. TlpoBepka HE3aBUCUMOCTH MEpHOa KoJIebaHU Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
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6. OmnbITEL, NEMOHCTPHPYIOIIHE 3aBUCHUMOCTH IEpHOJa KOJICOAHWH MPYKUHHOTO MasTHUKA OT
MAaCChI I'Py3a U KECTKOCTU MIPYKUHBI.
7. V3mepeHue ycKopeHus: CBOOOAHOTO Na/ICHNUS.
Pazznen 10. DjekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJEKTPOMArHUTHbIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana 37m€KTpOMarHUTHBIX BOJIH. VcI0/Ib30BaHNE 3JIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BoJHOBBIC CBOIICTBaA CBETA.
Jlabopamopnuie pabomul u onvimol.
1. H3yueHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TesedoHa.
Pa3nen 11. CBeToBbIe sIBJICHHS.
JlyueBast monenp cBeta. Mctounuku csera. IIpsMonmHeliHOe pacnipocTpaHeHHE CBeTa. 3aTMEHMUS
Comnna u JIyasl. Otpaxkenue cBerta. [1mockoe 3epkano. 3aKoH OTpaKEHUs CBETA.
[Ipenomnenue cBeta. 3akOH mpejoMiieHHs cBeTa. llogHOe BHYTpeHHEEe OTpaKeHHE CBeTa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHs B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox mydert B muH3e. OnTrdeckas cuctema ¢oTtoarinapara, MUKPOCKOIIa U Telieckorna. [ a3
KaK OINTHYecKas cucreMa. ban3opyKkocTh U AaTbHO30PKOCTb.
Paznoxxenne Oenoro ceera B crnekTp. OmbiTel HploToHa. Cro)keHUE CHEKTPaJbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpssMonMHENHOE pAaCcIIPOCTPAHEHHE CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomei JTuH3e.
XoJ1 ay4del B pacCeUBaroIlen JIMH3E.
[Tonyuenue n3006pakeHHi ¢ TOMOIIBIO JINH3.
[Ipunnun neiictBus dporoanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.
10 Mopnens riaasa.
11. PasznoxkeHue 6€oro CBeTa B CIICKT).
12. Tlonydenue 6enoro cBeTa Mpu CIOKEHUU CBETAa Pa3HbIX L[BETOB.
Jlabopamopnuie pabomut u onvimel.
1. HUccnenoBanue 3aBUCHMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIyda OT YIiia MaJieHusl.
2. VI3yueHue XapaKTepUCTHK U300paKeHUS PeaMETa B IJIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH Yrila MPEIOMIICHHS CBETOBOTO JIyda OT YIJia MajJeHHs Ha FPaHUlLIe

©CoNOR~LNE

«BO3IYX—CTEKIIO».
4. TlomyyeHue u300pakeHU C TOMOIIBIO COOUPATOIIEH TUH3BI.
5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHUITBI COOMPAIOIIEH JTHH3BI.
6. OmBITHI MO Pa3NOKEHUIO OEIOTO CBETA B CIIEKTP.
7. OmbITHI 10 BOCIPHUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOJEHUH Uepe3 IIBETOBbIE (DUIBTPHI.
Pasznen 12. KBanToBbIe IBJICHHS.
OnwiTel Pesepdopna u mnanerapHas mojnens aroma. Mogens atoma bopa. Ucmyckanwe u
norJyionieHre ceera atoMoM. KBauTel. JInHeluaThie CIIEKTPHI.
PagnoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydenus. CTpoeHue aToMHOro sapa. HykmoHHas

MOJICJIb aTOMHOTI'O sapa. H3otonkl. PagroakTUBHEBIE IMpeBpalllCHUA. HCpI/IOI[ noJjrypacmnajga aTOMHBIX AOCP.
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SnepHble peakuu. 3aKOHBI COXPaHEHMS 3apsiI0BOT0 ¥ MAaCCOBOI'O YHCE. DHEPIHUs CBSI3U aTOMHBIX

anep. CBsi3b Maccel U dHepruu. Peakunu cuntesa u nenenus suep. Merounuku sHeprun CosHua U 3BE37.
SAnepHas sHepretuka. JlecTBUS palMOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTphpl U3JIy4yeHUs U TOTJIOIIECHHUSI.

CrieKTphpl pa3au4HbIX a30B.

Criextp BoAOpO/Ia.

HabGnronenue tpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyICHUI.

Peructpanus n3nydeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

o0k wbdE

Jlabopamopnuie pabomul u onvimol.

1. HaGnronenue CIJIONIHBIX U IUHEHYATHIX CIIEKTPOB U3ITy4CHUSI.

2. UccrnepmoBanme TpEeKOB: U3MEPEHHE OHEPTMM YacTUIBI 10 TOPMO3HOMY TyTH (TIO

doTorpadusim).

3. H3mepeHne paguoakTHBHOTO (OHA.

IToBTOpHUTEILHO-00001IAKOIIIUI MOLYIb.

[ToBTOpHUTENBHO--0000MIAIOIIMIT  MOYIb TpEIHA3HAYEeH YIS CHUCTEMAaTH3alid M 000O0IIeHUS
MIPEIMETHOTO COJIEP’)KaHUsl U ONBITa JIEATENbHOCTH, MPUOOPETEHHOTO MpPU H3YYEHHH BCEro Kypca
¢bu3ukM, a TaKXkKe A TNOJrOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY »5K3aMeHy MO (HU3UKe s
oOyuarouuxcs, BHIOPaBUINX ATOT yIEOHBII MpeMeT.

[lpr W3yd4eHWW TAaHHOTO MOIYNS PEATM3YIOTCS U CHUCTEMAaTH3UPYIOTCS BHIBI JIESTEITHHOCTH, Ha
OCHOBE KOTOPBIX O00ECHEeUMBAETCS JOCTIKEHHE MPEIMETHBIX ¥ METalpeJMETHBIX IUIaHUPYEMbIX
pe3ynbTaToB 00y4eHus, GOpMHUPYETCS €CTECTBEHHOHAYUHASATPAaMOTHOCTh: OCBOEHUE HAayYHBIX METOJOB
UCCIIEIOBAHUS SIBJICHUN NPHUPOJBl U TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBACHATH (PU3HUECKHE SBICHUS,
IIPUMEHSA MOJTyYEHHbIE 3HAHMS], PEIIaTh 33/1a41, B TOM YUCJI€ KAUECTBEHHbBIE U HKCIIEPUMEHTANIbHBIE.

[TpuHIMOMATBHO NEATEIBbHOCTHBINM XapakTep NAaHHOIO pasjesia peanu3yercs 3a CY€T TOro, 4To
oOyyJaronuecst BHIIOJIHSIIOT 3aJaHNs, B KOTOPBIX UM IIPEIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAaHMH pacloO3HaBaThb M HAYYHO OOBACHATh (U3MYECKUE SIBICHUS B
OKpY>Karollel Ipupoie U MOBCEAHEBHON )XU3HHU;

UCIOJb30BATh HAyYHbIC METO/Ibl UCCIIEA0BAaHUS (PU3NYECKUX SBJICHUN, B TOM YMCIE AJsl IPOBEPKU
TUIIOTE3 U NOJY4YEHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HaydyHbI€ OCHOBBI HanOoJee BAXHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOI'MM, HampuMep,
IIPAKTUYECKOIO MCIOJIb30BaHUS PA3JIMYHBIX HCTOYHHUKOB 3HEPrUM Ha OCHOBE 3aKOHA INPEBpAILEHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIUU.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenue (GU3MKH Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHMs HAIPABICHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHbIX PE3YJIbTATOB.

B pesynbraTe n3yueHus (U3MKUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS y O0Oydarollerocs
OyayT chopMUpPOBaHbI CIIEAYIOIINE JINYHOCTHBIE PE3Y/IbTAaThl B YaCTH:

e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

® - [IPOSBJICHHE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKOM HAayKH;

® - [IGHHOCTHOE€ OTHOUIEHHE K JTOCTHKEHHUSIM POCCUHUCKUX YUEHBIX--(DU3UKOB;

¢ 2) rpa’kIaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

® - FOTOBHOCTb K AKTUBHOMY yYacTHIO B OOCY)XJICHHH OOIIECTBEHHO3HAYMMBIXH 3THUECKUX MPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUH (PU3HUKHY;

® - OCO3HAaHHUE BAXKHOCTH MOPAIbHO--3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;
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e 3)3CTeTHYECKOro BOCIMTAHMSI:
® - BOCHPHSTHE SCTETHUYECKUX KA4eCTB (PU3NUCCKON HAYKU: €€ TApPMOHUYHOTO MMOCTPOCHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
® 4) HEHHOCTH HAYYHOI0 MO3HAHMUSL:
® - OCO3HAHHE IEHHOCTH (PU3WYECKOW HAYKM KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUM, BAXKHEUILIEH COCTABIIAIOIIEH KYJIbTYpBI;
® - pa3BUTHE HAYYHOU JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEIOBATEIBCKON JEATEIHHOCTH,
e 5) dopMupoBaHus KYJbTYPHI 310POBbSI M IMOLHMOHAJIBHOI0 0JI1ATONOJTYyYHA:
® - OCO3HAHHE IIEHHOCTH Oe30macHOro oOpa3a JKM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
BOXHOCTU TMpaBUJl OE30MaCHOTO TMOBEACHUS HA TPAHCIOPTE, HA JOpOTax, C JJICKTPUUYECKUM U
TEIIOBBIM 000PYTIOBAHUEM B JIOMAIITHUX YCIIOBHSX;
e - copMHPOBAHHOCTH HaBbIKA pedIeKCUU, IPU3HAHUE CBOETO TIPaBa Ha OMMOKY M TAKOTO ke IpaBa y
JPYTroro 4ey0BeKa;
e 6) TPyI0OBOIr0 BOCIIUTAHUA:
® - AKTUBHOE Y4YacTHE€ B PEIICHWU TMPAKTHYECKUX 3amady (B paMKax CeMbH, 00pa30oBaTelbHOM
OpraHu3aIiy, ropoja, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HAMpaBIEHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIECKUX 3HAHU;
® - MHTEPEC K MPAKTHUYECKOMY U3YYCHHIO MPO(hecCrid, CBSI3aHHBIX ¢ (PU3UKOM;
e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:
® - OpHWEHTAIUs Ha MPUMEHEHHE (PU3MYECKUX 3HAHWUU JUIS pPEIIeHUs 3a7a4 B 00JIACTH OKPYXKAIOIIEH
Cpelbl, TUTAHUPOBAHUS MIOCTYIKOB U OI[EHKH WX BO3MOYKHBIX TIOCIICICTBUN JTSI OKPY>KAIOIIEH CPEIbI;
® - OCO3HaHHE II00ATHHOTO XapaKTepa KOJOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;
e 8) aganTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:
® - MOTPeOHOCTH BO B3aMMOJCHCTBHM MpPH BBHINOJIHEHWU HCCIEAOBAHUNH U TPOEKTOB (PU3HUECKOit
HaIlPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM JPYTHX;
® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO I€ATEIbHOCTD;
e - noTpeOHOCTh B ()OPMUPOBAHWUU HOBBIX 3HAHHUM, B TOM uucie (OopMyIupOBaTh UAEU, TOHATHS,
TUNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
e - 0CO3HaHHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acTu (PU3UKH;
® - [UIAHMPOBAHME CBOETO PA3BUTUS B MIPHOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUI;
® - CTpeMJIEHHE aHAIM3UPOBATH U BBIABISATH B3aMMOCBSI3U MPHUPOJbI, 00IIECTBA U SKOHOMUKHU, B TOM
YHClie C UCMOIb30BaHNEM (PU3NUECKUX 3HAHUM;
® - OIICHKA CBOUX JICHCTBUN C y4ETOM BIHUSHUS HA OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX TIOOATBHBIX
MOCJEACTBUHN
METANPEAMETHBIE PE3YJIbTATDBI
B pesynbraTe OocBOeHUs MpOrpamMMbl MO0 (U3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuaromierocs 0ynyTt chopMHpoBaHbl MeTanpeAMeTHbIe Pe3yJibTaThl, BKIIOYAIOIINE T03HABATEIILHbIC
yHHUBEpCalIbHbIE y4eOHble JEHCTBUS, KOMMYHUKATUBHBIE YHHUBEpPCAIbHBbIE Yy4eOHbIC JIEHCTBUA,
pEryIATUBHBIE YHUBEPCAIbHBIE YUeOHbIEC TEHCTBUS.
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble ornyeckue 1eMcTBus:
® BBIABIATH U XapaKTEPU30BAThH CYIIECTBEHHBIE MTPU3HAKN OOBEKTOB (SIBICHUN);
® YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiIaccU(PHUKAIIMK, OCHOBAHUS [Uis 00O0OIEeHUsS U
CpaBHEHUS;
® BBIABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUST B paccMaTpuBaeMbIX ¢akTax, ITaHHBIX H
HaOIOJICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSIM;
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BBIABJIATH MPUYMHHO--CIICACTBCHHBIC CBA3U IMPU U3YYCHUU (I)I/I3I/I‘-IGCKI/IX SIBJICHUN 1 mponeccos,
ACJIaTb BBIBOJbI C HCIIOJB30BAHUCM JACAYKTHBHBIX W HWHAYKTHBHBIX yMO3aK.HIO‘-I€HI/H>'I,
BBIABUT'aTh T'HIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCIINYUH,

CaMOCTOSITEJIbHO BBIOMpaTh CIocO0 pemieHus y4eOHOM ¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKHX BapUaHTOB PEILICHUS, BHIOOP Hanbojee MOJIXOJIIEr0 ¢ YYETOM CaMOCTOSITEIBHO
BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble nccienoBarebCKHe AeiiCTBHS.

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKIUI HHCTPYMEHT TIO3HAHWS;

MIPOBOJUTH II0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOXHBIA (PU3NUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIET0BAHNE (PU3HMUECKOTO SIBJICHHUS,

OIICHWBATh Ha MPUMEHHUMOCTh H JOCTOBEPHOCTH WHQPOPMAIIUIO, TIOJIYYCHHYIO B XOJIE
HCCIICTIOBAHUS WITH IKCTICPUMEHTA,;

CaMOCTOSITENIBHO (DOPMyITUpPOBaTh OOOOIMIEHUS W BBIBOJBI 110 pe3yibTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS, OTIBITA, CCIICAOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIEe pa3BUTHE (U3NYCCKUX IPOIECCOB, a TaKKe
BBIIBUI'aThb MMPECATIOJIOKCHHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh pa3IMuHble METO/Ibl, HHCTPYMEHTHI U 3alpOChl MpHU MOUCKE U 0TOOpe MHPOpMAIUU
WM TaHHBIX C YYETOM MPEUI0KEHHOHN yueOHOH (pu3ndecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MHGOPMAIUIO Pa3IMYHBIX BUJIOB U
dhopm mpencTaBIeHNUs;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalbHYIO (opMy TmpeacTaBieHuss HHPoOpMalUU U
WUTIOCTPUPOBATh PELIaeMble 33a4 HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, HHON rpaduKoi u
UX KOMOMHAIUSAMHU.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

B X0/i¢ OOCYXJeHHUs ydeOHOTO Marepuaja, pe3yJlbTaToB JIA0OPATOPHBIX pabOT M MPOEKTOB
3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO#l TeMbl M BBICKAa3bIBaTh HJICH, HAIlCJICHHBIC Ha
peleHue 3a1aun 1 moajep kanue 01aroKenaTelIbHOCTH OOIIEHMS,

COIIOCTaBIISATh CBOW CYXJCHHUS C CYXJICHHSIMH JPYIHMX YYaCTHHKOB JUAJIOra, OOHApYKHBATh
pa3uyKe U CXOJCTBO MO3UIINH;

BBIpaXXaTh CBOKO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIIATh PE3YJIbTAaThl BBIMOJHEHHOTO (PU3MYECKOTO OmbITa (IKCIIEPHUMEHTA,
WCCIICIOBAHUS, TTPOEKTA);

MOHUMAaTh M WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIMBHIYATbHOH pPabOTBI MpHU
pelIeHIH KOHKPETHOW (PU3UYECKOH MPOOIIEMBI,

MPUHUMATh e COBMECTHOM NIESATEILHOCTH, OPraHU30BbIBATh JCHCTBUS O €€ JIOCTHIKCHHIO:
pacrpenesiaTh pojH, OOCYXKAaTh MPOLECCHl U PEe3yJabTaThl COBMECTHON paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JTFO/ICH;

BBITIOJHATh CBOIO 4YacTh paboThl, JOCTHras KayeCTBEHHOTO pe3yiabTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPJIUHHUPYS CBOU JACHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/IbI,

OIICHUBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT TO KPUTEPHSIM, CAMOCTOATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:

BBISBJIATH MPOOJEMBbl B JKM3HEHHBIX M YYEOHBIX CUTYalUsX, TPeOYIOUIUX JUIsl PELICHHS
(bu3nYeCcKuX 3HAHUMH;
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OPUEHTUPOBATHCSA B PA3NIMYHBIX MOJAXOAAX MPUHATUS PELICHUN (MHIMBUIYAIbHOE, IPUHATHE
pellIeHUs B IpyIIe, IPUHITHE PELLICHUI TPYIIIOif);

CaAMOCTOSITEIbHO ~ COCTABISATh QJITOPUTM  pelIeHHS (U3MYECKOW 3ajaud WM IUlaHa
UCCIIEIOBAaHUSI € Y4ETOM HMEIOIIMXCS PECYypCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MPEAJIaracéMble BapUaHThl PELLICHUN;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJIEKT:

J1aBaTh aJICKBATHYIO OIICHKY CUTYallMH | MpeyIaraTh IIaH e€ N3MEHEHHS,

OOBSICHATH IPUYMHBI IOCTHKEHUS (HEIOCTH)KEHUS) PE3yIbTaTOB ACATEIBHOCTH, 1aBaTh OLEHKY
MpHOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBBI B [ESATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
WCCIIE/IOBAaHUSI MM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHMBIIHMXCS CHUTYaIlUi,
YCTAHOBJIEHHBIX OINOOK, BOSHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa eI M YCIOBHSIM;

CTaBUTH ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE€ CHOpa WM JUCKYCCHH Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY PYTOTO;

MPHU3HABATH CBOE MPABO Ha OUIMOKY NpHU peleHnH GU3NIECKUX 3a/1a4 WIN B YTBEPKACHUSIX HA
HAyYHBIE TEMBI U TAKOE K€ TIPaBO JPYroro.

NPEAMETHBIE PE3YJIbBTATBI
K xoniy oOyuenus B 7 KJjacce TpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

WCIIOJIb30BaTh TMOHATHS: (DU3MYECKHEe W XUMHUYCCKHE SBJICHHS, HAOIOJCHHE, SKCIICPUMEHT,
MOJIeNb, TUTIOTE3a, CAMHUIBI (U3NYECKUX BEIIMYHMH, aTOM, MOJICKYJIA, arperaTHble COCTOSHUS
BemecTBa (TBEpIOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJMHEHHOE), TPACKTOPHs, pPaBHOJACHCTBYIOIIAs cuia, aedopmMarus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath sBiacHHS (Auddy3us, TEIIOBOE ABMKECHHUE 4YaCTHI[ BEIIECTBAa, PAaBHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBIDKEHHE, WHEPIINsS, B3aUMOJICHCTBHE TEJ, pPABHOBECHE TBEPIBIX
TEJI C 3aKPEIUIEHHOM OChIO BpAIICHUS, Iepeada AaBICHHUS TBEPABIMU TEIIAMH, XKHUIAKOCTSIMH U
razamu, arMoc(epHoe NaBliCHHUE, IUIABAaHWE TEJ, MPEBPALNICHUS MEXaHWYECKOH SHEPTHH) IO
ONHMCAaHWIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JICMOHCTPHPYIOUIMX JaHHOE
¢bu3nveckoe sIBJICHHC;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SIBIICHUI B OKPYXAIOIIEM MHUpPE, B TOM
yuciae (U3MUECKUE SIBJICHUS B MPUPOJC: NPUMEpPHI JBMKCHUS C Pa3IHYHBIMU CKOPOCTSIMH B
KUBOW M HEXHBOW MPHPOJE, JCHCTBHE CHIBI TPCHHS B MPUPOJC M TEXHHUKE, BIIMSIHUC
aTMOC(EpHOTO JIABJICHUSI Ha JKUBOW OPraHM3M, IUIaBaHUE PbIO, PhIUard B TEJE YENIOBEKA, MPH
ATOM MEPEBOJAMTH IMPAKTHUECKYIO 3ajJady B Y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOWCTBA
(mpu3Haku) PU3NYECKUX SBIICHUA;

ONKCBHIBATh H3YUYCHHBIC CBOMCTBA Tel M (U3MUECKUE SBJIICHUS, WUCIONB3YS (U3HYECKHE
BENTUYMHBI (Macca, 00bEM, TUIOTHOCThH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPENHSS CKOPOCTD,
CHUJIa yIIPYroCTH, CHJIa TsDKECTH, BEC Telsa, CHIla TPEHHs, JaBjieHnue (TBEPJOTro Tena, KUIKOCTH,
ra3a), BBITAJKUBAIOIIAs CUJIa, MEXaHUYecKas pa0oTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(h(GUIIMEHT MOJE3HOTO JIEHCTBHUSI MEXaHM3MOB, KMHETHYECKas U MOTEHIUaIbHasl SHEPTus),
MpU OMHCAHUU TPABUJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIONB3YyEeMbIX BEIWYUH, HUX
0003HaYCHHS ¥ €AUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
(U3MYECKYIO BEIMYUHY C IPYTUMHU BEIUYUHAMH, CTPOUTH I'papUKU U3y4EHHBIX 3aBUCHMOCTEN
(bU3MYECKUX BEINYMH;
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XapaKTepU30BaTh CBOWCTBA TeJd, (U3WYCCKUE SIBICHUS M TIPOIECCHI, HCIOJB3Ys IpaBUiIa
CJIOKEHHUS cuJI (BJI0JIb OJTHOM mpsiMoii), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumesna, mpaBuio
paBHOBecHs pbruara (010Ka), «30JI0TOE MPABHIIO» MEXAaHUKHU, 3aKOH COXPAHCHHS MEXaHUIECKOM
SHEPruM, NpPH O3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alHCHIBATH €0
MAaTeMaTH4YE€CKOE BhIPAXKEHUE;

OOBSCHATh (PU3WYCCKUE SIBIICHUS, MPOIECCHI M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE
CUTYyalluii TMPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYUHHO--CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX I1aroB ¢ ONOPOil Ha 1—2 U3y4EeHHBIX CBOICTBA
(bu3HUecKuX SIBJICHUH, (PU3NYCCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3aa4d B 1—2 NEHCTBUS, UCIOJNB3YsI 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE
(u3HyuecKue BETUYHMHBI: HAa OCHOBE aHAM3a YCIOBUS 3aJla4d 3alUCBhIBATH KPAaTKOE YCIOBHE,
MOJICTABIIATh (DM3WYECKHE BEIWYMHBI B (QOPMYIBI W TPOBOJUTH PACUYETHI, HAXOIWTH
CIIpaBOYHBIC JIaHHBIE, HEOOXOJMMBIC [UISI PEIICHHs 3a]ad, OICHUBATh PEATUCTUYHOCTH
MOJTy4eHHOU (PMU3MUECKON BEIIMUNHBI;

pacro3HaBaTh TPOOJIEMBbI, KOTOPbIE MOXKHO PEIIMTh MPHU MOMOIIM (U3UUYECKHX METOJOB, B
OTIMCAaHUU HCCIEJOBAHUS BBIICTSATH MPOBEPSEMOE MPEANoJIoKeHHe (THMOTe3y), pa3audarbh U
WHTEPIPETUPOBATH MOJYIECHHBIA Pe3yIbTaT, HAXOUTh OIIMOKH B XOJI€ OIBITA, JIENATh BHIBOIBI
IO €r0 pe3yabTaTaM;

MPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (DU3WYECKUX SIBICHUM WIH (PU3MUECKHX CBOWCTB TEII:
hopMyIUpOBaTh TMPOBEPSIEMBIE TPEANIOIOKEHUA, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OIBITa M (JOPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATE TPSMBIE HW3MEPCHHsI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00BhEMa, CHIBI H
TEMIIEPATYPhI C UCIOJIB30BAHUEM aHAJIOTOBBIX U LHU(POBBIX TPUOOPOB, 3aMKUCHIBATH MOKA3AHUS
pUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTHA U3MEPCHH;

MPOBOJIUTHh HCCIEOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKOW BETUYMHBI OT JIPYrol C
WCIIOJIb30BAHMEM MPAMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JABIKYIIETOCs Tela OT
BpEMEHHU [BUKEHHS Tela, CHJIbl TPEHHS CKOJIbKEHHS OT Beca Tela, KayecTBa OOpabOTKU
MOBEPXHOCTEN TeJT U HE3aBUCHUMOCTHU CHJIbI TPEHHS OT IJIOLIAJN COMPUKOCHOBEHHS TEJ, CHJIBI
YIPYrOCTH OT YAJIMHEHUS MPYXKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOrpYKEHHON YacTu
Tela W OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TIyOHHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO0, YCIOBHM IUIaBaHUs T, YCIOBHM paBHOBECHS phluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U BBINOJIHSTH
U3MepeHus, cienys MpeaioKeHHOMY IUIaHy, (UKCHpOBaTh pe3yabTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MYECKMX BEIUYMH B BUJE MPEAJIOKEHHBIX TaOnui W TpaduKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIECIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpeHUsl (U3NYECKUX BEIHUYMH (IUIOTHOCTH BEIECTBA JKUIKOCTH U
TBEPAOrO TeNa, cuja TPEHHS CKOJbKEHHUSA, JaBJICHHE BO3/yXa, BBITAIKUBAIONIAs CUJIA,
JeHCTByIOIIas Ha MOTPYKEHHOE B JKUIKOCTh Telo, KO3(D(UIIMEHT TMOJIe3HOTO JeHCTBHS
MPOCTBIX MEXAaHU3MOB), CIEAys MPEAIOKEHHOW HHCTPYKIMH: MPHU BBINOJIHEHUU W3MEPEHHI
coOupaTh IKCIIEPUMEHTALHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJIHMYMHBI,
coOroAaTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MU padoTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;
yKa3bIBaTh MPUHIUMBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAOIIUECS COCY/IbI, OapOMETp, pbIvar, MOABIKHBIM U HEMOBMKHBIN OJIOK,
HaKJIOHHAsI MJIOCKOCTH;

XapaKTepU30BaTh TMPUHIUIBI NEHCTBUS H3yYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB C
Omopoi Ha uX oOnucaHus (B TOM YHCIE: TMOJIIUITHUKH, YCTPOWCTBO BOAOIMPOBOAA,
TUAPABIMYECKUI TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Ys
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3HaHUS O CBOWCTBaX (PU3MYECKHX SBICHMA M HEOOXOAuMble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOIUTh WH(POPMAIMIO O MPHUMEPax) MPAKTHYECKOTO HCIIOJIb30BAHUS
(¢u3MYeCcKUX 3HAHWI B IOBCEJHEBHOM XKM3HU JUIA oOecrieueHus: 6e30MacHOCTH pu 00paleHnn
¢ mpubopaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHS 3I0POBBS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLLEH Cpene;

OCYIIECTBIISITH OTOOpP MCTOYHMKOB MH(popManuu B MHTEpHETE B COOTBETCTBUH C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIMXCA 3HAaHUM M MyTEM CpPaBHEHUS pa3IUYHbIX
HCTOYHUKOB BBLAEIATh MH(POPMALMIO, KOTOpas SBJSETCS MPOTUBOPEUMBOM WMIIM MOXKET ObITh
HEJI0CTOBEPHOI;

WCIOJIb30BAaTh IMPHU BBIIOJHEHUU Y4E€OHBIX 3aJaHUM HAay4yHO--TIONMYJSPHYIO JIUTEPATypy
(u3MYECKOTO COJEp)KAHMS, CIPABOYHBIE MaTepuaibl, pecypchl ceTd HHTepHeT, BIaieTh
npuéMamM KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMHPOpPMALMHM U3 OJHOW 3HAKOBOI
CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKHe THChMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2-—3
HCTOYHUKOB MH(pOpMAUK (PU3MUECKOTr0o COJIepKaHusl, B TOM YHCIIe MMyOJUYHO AeNaTh KpaTKue
COOOILIEHHSI O pe3ysibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIENIOBAaHUNM, NPU 3TOM TI'PaMOTHO
WCIOJIb30BAaTh W3YYEHHBIN MOHATUNHBINA anmmapar Kypca (U3MKH, CONPOBOXKAATH BBHICTYILUICHHE
MpEe3EHTalNEN;

P BBITIOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEI0BAaHUMN paclpeesaTh 00sS3aHHOCTH B IPYIINE B
COOTBETCTBUHU C IIOCTABIIEHHBIMU 3a/ladyaMH, CIIEUTh 32 BBINIOJHEHUEM IUIaHA JIEHCTBUH,
aJIecKBaTHO OIIGHMBAaThb COOCTBEHHBIM BKJIAJ B JESITENBHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBUE, YIUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K konmy oOyuyeHus B 8 Kiacce mpeIMeTHBIC pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAUIMYECKUE M aMOp(HBIE Tesa, HACBHIILEHHBIN U
HEHACBIIEHHbI Map, BJIAXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIus, TEMJIOBOH
JIBUTaTellb, AJIEMEHTAPHBIM HICKTPUYECKUN 3apsifl, OSJIEKTPUUECKOE I0Jie, IPOBOJHUKU U
JMAJIEKTPUKH, TOCTOSTHHBIH 3JIEKTPUUECKUI TOK, MarHUTHOE TI0JIE;

pa3nuuath sBJICHUS (TEIUIOBOE PACIIMpPEHUE U CKaThe, TeIUloIepeiada, TeMJI0BOe PaBHOBECHE,
CMauuBaHHe, KalWUIAPHbIC SBJICHMS, UCIIApEHUE, KOHJECHCAIMs, IUIaBIeHNE, KPUCTAIU3aIMsl
(oTBepaeBaHME), KHUIIEHHME, Terulonepeaaya (TeIIONPOBOJIHOCTb, KOHBEKLUS, H3Iy4eHHeE),
JIEKTpU3alUs TeJd, B3aUMOJCHUCTBUE 3apsAl0B, NEHCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHe, B3aUMO/JICHICTBUE MarHUTOB, AEHCTBUE MATHUTHOTO I0JI1 HA MPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHasi MHIYKLHMS) 0 OMMCAaHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (pr3nYecKoe sIBJICHUE;

pacrio3HaBaTh IPOSIBIEHUE U3YYEHHBIX (DU3MUYECKUX SIBICHUI B OKPY)KAIOLIEM MHUDPE, B TOM
qucie pU3NUecKue sIBICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE SIBICHUS B
IpUpOJIe, KpUCTAILIBI B IpUpoe, u3nyuyeHre ColHIa, 3aMep3aHue BOJA0EMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE pOCHI, TyMaHa, WHes, CHera, OJJEKTpUUECKUEe SBJIEHHUS B arMmocdepe,
9JIEKTPUYECTBO KHMBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emiu, Jpeid MoJICcoB, pojb
MarHuTHOTO TMOJIA JUIs KM3HU Ha 3emile, NOJSIPHOE CHUSHHE, IPU D3TOM IEPEBOAUTH
MPAKTUYECKYI0 3a7adyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bU3NYEeCKUX SIBICHHUIA;

ONMCBHIBATH H3YYCHHBIE CBOMCTBA Tel U (PU3MUYECKUE SBJICHUSA, HUCHOJIB3Yysd (usnueckue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEMJIOEMKOCTh
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BEIIECTBA, yJENbHAs TEIUIOTa IUIABJICHMSA, YHENbHAs TEIJoTa MapooOpa3oBaHMs, YAEIbHas
TEIJIOTa CTOpaHUs TOIUIMBA, KOA(P(PUIMEHT T™OJNe3HOr0 MAEWCTBUSA TEMJIOBOM MAIIMHBL,
OTHOCHTEIIbHASI BIQXKHOCTh BO3[yXa, O3JCKTPUUYECKUH 3apsii, CHJa TOKAa, OJIEKTPHUECKOE
HaNpsDKeHHEe, COMPOTHUBIICHHE IPOBOJHUKA, YAEIHHOE COMPOTHBICHHE BELIECTBA, paboTa H
MOIITHOCTh 3JIEKTPUYECKOTO TOKA), IIPH ONMHMCAHUH MPABHIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCTOJIb3yEMBbIX BEIMYUH, 0003HAUYCHHS U €AMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (U3WYECKYIO0 BEIMYMHY C APYIUMH BEIWYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PH3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (DM3WYECKHE SIBICHUS W TIPOLECCHI, HCIOJB3Ysl OCHOBHBIC
MOJIOKEHHUSI ~ MOJICKYJSIPHO--KMHETHYECKOM  TEOPUHM  CTPOSHHUS  BEUIECTBA,  MPHHIIUI
CYIIEPIIO3UIINY TI0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma s
ydactka 1enu, 3akoH JDxoyms—JleHna, 3aKOH COXpaHEHHs DSHEPrHH, IMPH 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIMCHIBATh €T0 MaTEMATHIECKOE BHIPAKEHHE;

OOBSICHATH (PU3MUYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCJIE€ M B KOHTEKCTE CHUTYalui
MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISITH MPUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHe M3 1-2 JOrMyecKkux IIaroB ¢ ONOopoi Ha 1—2 M3y4eHHBIX CBOWMCTBA (M3NYECKUX
SIBIIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a1aud B 2—3 JEWCTBUS, WCIOJB3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAFOIINE
¢u3nvecKkre BEIMYMHBI: HA OCHOBE aHaJM3a YCIOBHS 3a/Ia4d 3alliChIBAaTh KPAaTKOE YCIOBHE,
BBISIBJISITh HEJOCTATOK JAaHHBIX Ui pEIIeHHs 3aJa4d, BBHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOMMBIC ISl €€ pelIeHUs, MPOBOMUTH PAcYEThl W CPaBHUBATh MOJYYEHHOE 3HAYCHHE
(GU3NIECKOl BETMYNHBI C H3BECTHBIMHU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh NPU MOMOLIM (U3MUECKUX METOJIOB,
UCIOJb3ysl ONUCAHHE HCCIENOBaHMA, BBIICIATH IPOBEPSIEMOE IPENONI0KEHUE, OLIEHUBATh
IIPABUIILHOCTH MOPs/IKA IPOBEJEHUS UCCIIEI0BAHMUS, 1€1aTh BbIBOBI;

IIPOBOJIUTH OIBITHl MO HAOMIOAECHUIO (DU3MYECKUX SIBICHUH WMIM (PU3MUECKHX CBOMCTB Tel
(kanWUIApHBIE SBJIEHHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3AyXa OT €ro o0béMa, TemImeparypsl,
CKOpOCTH IIpollecca OCTBIBaHMsSI M HAarpeBaHMs IpU M3IyYEHUM OT IBETa H3JIydaromien
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb HCHAPEHHs BOJbI OT TEMIIEpPAaTyphbl >KUJIKOCTU HU
IUIOIIAAN €€ MOBEPXHOCTH, DJIEKTPU3aLUs Tl U B3aUMOJIEHCTBHE 3JEKTPUYECKUX 3apsiioB,
B3aMMO/JICHCTBUE IOCTOSHHBIX MAarHMTOB, BM3YyaJIM3allMs MAarHUTHBIX MOJIEH HOCTOSIHHBIX
MarHuToB, NEMCTBUS MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, CBOICTBA 3JI€KTPOMAarHuTa,
CBOMCTBA  AJIEKTPOABMIraTelss  IOCTOSHHOIO  TOKa):  (opMyaupoBaTb  MpOBepsieMble
IIPEIIOJIOKEHNs, COOMpaTh YCTAaHOBKY M3 MPEIIO0KEHHOTO 000pYHOBaHMs, OMHMCHIBATH XOJ
OIbITa U GOPMYJIUPOBATH BHIBOJIBI;

BBIMOJIHATE MpPSIMbIE M3MEpPEHHUs] TEMIEpaTypbl, OTHOCUTEJIbHOM BIQXKHOCTH BO3]yXa, CHIIbI
TOKa, HANpsDKEHUS C UCIOJIb30BAaHUEM AaHaJOrOBBIX HPUOOPOB M JaTYMKOB (DU3HYECKUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 33JaHHON aOCOIOTHON MOTIPEIIHOCTH;
IIPOBOJIUTh HUCCIIEIOBAaHME 3aBUCUMOCTH OJHOM (PU3MUECKOW BEJIMYMHBI OT Jpyrol c¢
UCIOJb30BAHUEM NPAMBIX H3MEPEHUHl (3aBHCUMOCTh COINPOTHBIIEHUS MPOBOJHHMKA OT €ro
JUTMHBI, TJIOLIA/IM MTOTIEPEYHOTO CEUEHHs U Y/IeIbHOIO CONPOTUBIICHHUS BEIECTBA MPOBOIHUKA,
CHJIBI TOKa, WJAYLIEro uepe3 MPOBOJHHUK, OT HANpsKeHHWs Ha MPOBOJHHUKE, HCCIIEIOBAaHUE
MOCIEIOBATEIbHOIO M MApaUIeIbHOTO  COEAMHEHUH  NMPOBOJHUKOB):  IUIAHUPOBATh
UCClieIoBaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHMS, CIIEys IPEII0KEHHOMY IUIaHY,
(bUKCUpOBaTh PE3yabTaThl MOJTYYEHHONH 3aBMCUMOCTH B BUAE Tabiaul M rpadukoB, AenaTh
BBIBO/IbI IO PE3yJbTaTaM UCCIIEI0BAHMS;
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MIPOBOJIUTH KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BENUYHH (yIelbHas TeII0EMKOCTh BEIECTBA,
COTMPOTHUBIICHUE MPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEPEHHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys MPEAI0KEHHONH HHCTPYKLUH, U
BBIUMCIIATH 3HAYEHUE BEJTHMYUHBI;

coOoIaTh MpaBmiia TEXHUKU 0E30MAaCHOCTH MPU paboTe ¢ 1a00paTOPHBIM 000PyIOBaHHEM;
XapaKTepU30BaTh MPUHLUIBI JCHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOWMCTB C
OTOpPO Ha WX ONUCaHHusA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas
TypOuHa, aMIepMeTp, BOJIBTMETpP, CUETUMK SICKTPUUECKON SHEPTHH, IJIEKTPOOCBETUTEILHBIC
npuOOpBI, HArpeBaTeNbHBIC AIEKTPONIPHOOPHI (PUMEPHI), AIEKTPUUYECKHE MPEIOXPAHUTEIH,
AIIEKTPOMATHUT, AJIEKTPOABHUraTeNb IMOCTOSHHOTO TOKA), MCIONB3ysd 3HAaHUS O CBOMCTBax
(bU3NYeCKUX SABICHUH U HEOOXOJMMBIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUUYECKHE YCTPOWCTBA M M3MEPHUTEIBbHBIE MPHOOPHI MO cXeMaM M
CXEMATUYHBIM pHUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, TICHXPOMETp, THIPOMETP,
JIBUTATENIb BHYTPEHHETO CrOPaHUs, IIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI SJIEKTPUICCKUX
Hernei ¢ MmocieI0BaTeIbHBIM U TTapaJIeIbHBIM COSAMHEHUEM DJIEMEHTOB, pa3jinvasi yCIOBHBIE
0003HaUEHHSI HIIEMEHTOB MIEKTPUIECKUX LIETEH;

MPUBOANTH TPUMEPHI (HAXOIUTh WH(OOPMAIMIO O MPHMEpax) MPaKTHYECKOTO HCIIOIb30BaHUS
(u3nuecKnux 3HaHUN B MOBCEIHEBHOM KU3HU JUIsl oOecrieueHus: 0€30MacHOCTH NMpU 00palieHun
¢ mpubopaMHl M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 370POBbS U COONIOJICHHS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIISITH TMOMCK HWH(pOpMaruu (U3NIECKOTO conepxkaHnus B MHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUW W TYTEM CpPaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIJIENATH
MH(pOPMaIHIO, KOTOPas SABJISIETCS IPOTUBOPEYUBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIOJb30BaTh IPU BBIIOJIHEHUM YUYEOHBIX 3aJaHUN HAayyHO--NIOMYJSIPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojJep:KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetd HTepHer, BnajeTsb
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHHUs HH(OpMalMK U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIEC MMChbMEHHBIE M KPaTKHUE YCTHBIE COOOIIEeHUs, 00001mIas nHhOpPMAITHIO
U3 HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJEp KaHUsA, B TOM YUCIIE IYOJIMYHO MPEJCTABIATh
pe3yabTaThl IMPOEKTHOW WM HCCIENOBAaTEIbCKONW JEATENbHOCTH, IPH 3TOM TI'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIM MOHATUNHBIN ammnapar Kypca (pU3MKH, CONPOBOXIATh BBICTYIJICHHUE
Mpe3eHTalNEH;

IIPYU BBIMOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIEIOBAHUN (PU3UYECKUX MPOLECCOB PACHPEACIIATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMHU 3aJ]a4aMH, CJIEUTh 32 BBIOJHEHUEM
IUTaHA JIEHCTBMM M KOpPPEKTUPOBaTh €ro, aJieKBaTHO OLIEHUWBaTb COOCTBEHHBIM BKJIAJ B
NeATeNbHOCTh IPYIIbl, BBICTPaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBISA
TOTOBHOCTb pPa3periath KOH(IUKTHI.

K koHiy oOydyeHus B 9 kiacce npeiMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKkaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

HCIIOJIb30BATh INOHATHUA: CUCTCEMaA OTC‘IéTa, MaTepHralibHas TO4YKa, TPACKTOPUS, OTHOCUTCIILHOCTDb
MCXaHHUYCCKOT'O JABVOKCHMUA, I[e(l)OpMaI_II/ISI (ynpyraﬂ, l'IJ'IaCTI/ILIeCKaH), TPCHUC,
HEHTPOCTPEMHUTCIIBHOC YCKOPCHUC, HECBCCOMOCTL U ICPETPY3KU, LHCHTP TAXKECTH, a0COJIFOTHO
TBép,Z[OG TCJIO0, HCHTP TAKECTU TBépI[OFO TCJIa, PaBHOBCCUC, MCXAHUYCCKUC KoJIeOaHMS U BOJIHBI,
3BYK, I/IH(I)pa3ByK " YJIbTPAa3BYK, SJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa 3JICKTPOMAIrHUTHBIX BOJIH,
CBCT, 6J'II/I30py1(OCTB " JAJIbHO30PKOCTL, CIICKTPBI UCITYCKAHUA W MOTJIOIICHU, aan)a-, Octa- u
raMMa-usIydCHHsl, U30TOIIbI, AACpHAA SHCPICTUKA,
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pasznuyarh  SIBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IPSMOJIMHEHHOE  JIBUYKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIDKEHHE, CBOOOJHOE MAJCHHUE TEll, PAaBHOMEPHOE
JBUKEHHE [0 OKPYXHOCTH, B3aUMOJECHMCTBHUE TeEJl, PEAKTHBHOE MABWKEHHE, KOJIEOATEIbHOE
JBIDKEHUE (3aTyXalolMe M BBIHY)XJCHHbIE KoJeOaHHs), pPE30HAHC, BOJHOBOE JIBUIKCHUE,
OTPaXCHHUE 3BYyKa, INPSIMOJMHEIHOE paclIpOCTpaHEHHUE, OTPAKEHHWE WU IPEIOMIICHUE CBETa,
MOJIHOE€ BHYTPEHHEE OTpPAKCHHE CBETa, pa3joKeHHE OeJoro CBeTa B CIEKTP U CIOXKEHHUE
CHEKTPAJIbHBIX LBETOB, AMCIIEPCHUSl CBETAa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHEMYaTOro CHeKTpa HU3JIy4eHMs) IO OINKCAHUI0 MX XapaKTepHbIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (DU3NYECKUX SIBICHHN B OKpYXAroIlleM MHUpE (B TOM
yrcae (U3NYecKue SBJICHUS B MPHUPOJE: MPHUIMBBI M OTJIMBBI, JBIKEHHE TutaHeT COTHEYHOM
CHUCTEMBbI, PEaKTHBHOE JBW)KCHHE J>XMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CEHiCMHYECKHe BOJIHBI, IIyHAMM, 3XO, I[BE€Ta TeJl, ONTHYECKHUE SBIICHUS B
npupose, OUOJIOTUYECKOE JEHCTBHE BHJIUMOIO, YIbTPapUOJIETOBOTO M PEHTI€HOBCKOIO
U3JTy4YeHUl, EeCTECTBEHHbIN pPaJUOAKTHBHBIA (OH, KOCMHUYECKHE JIy4H, pPaJHOaKTHUBHOE
U3JIy4e€HUE TPUPOJHBIX MHHEPAIOB, ACWCTBUE PATUOAKTHUBHBIX M3JIy4€HHH HA OpraHusM
4eJI0BEKa), IPU 3TOM MEPEBOANUTD NMPAKTUUECKYIO 331a4y B yUEOHYIO, BBIJEATh CYLIECTBEHHbIE
CBOMCTBa (IMpU3HAKK) PU3NYECKUX SBICHUI;

ONHCHIBaTh H3YYEHHbIE CBOMCTBA Tel M (U3MUYECKUE SIBICHUS, HCIOJB3Ys (u3nueckue
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella P HEPAaBHOMEPHOM JABM)KEHUHU, YCKOPEHHE,
nepeMeleHue, MyTh, YIJIoBas CKOpPOCTb, CWJa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH,
yCKOpeHue CBOOOJHOrO NaJeHHUs, BEC Tella, MUMITYJIbC Tela, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa ¥ MOUIHOCTh, MOTEHLMAJIbHASI PHEPIHs Tella, MOIHITOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATIbHAS SHEPTUs C)KATOM MPYXKUHBI, KMHETUYECKas SHEprus, MOJHas MeXaHHuYecKas
SHEprus, Mepuoj] W 4YacToTa KojeOaHWW, AJTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, MOKa3aTelb MPEJOMJICHUS Cpelbl), IPU OMHCAHUM IMPABUIBHO TPAaKTOBATh
(bu3MYeCKUil CMBICI HUCIOJIb3YEMbIX BEJIMYMH, 0003HAUCHUS U €IUHUIBI (PU3NYECKUX BEIHYMH,
HaXoJUTh (POPMYJIbI, CBA3BIBAIOLIUE TAHHYIO (PU3UUECKYIO0 BETUUYUHY C JPYTHMMH BETMYMHAMH,
CTPOUTH rpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBAa Tei, (u3MUeckue SBICHUS M MPOLECCHI, HCIOJIBb3YS 3aKOH
COXPAaHEHHUS PHEPIrHH, 3aKOH BCEMUPHOTO TATOTEHMSI, IPUHLHUI CYNEPHO3ULUU CUJI, TPUHLIUI
oTHOcuTenbHOCTH ['anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI
OTpPaXCHUsI U TMPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHUCEN MpHU
SIIEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOe BhIPaXKECHHE;

OOBSACHATH (PU3MUECKHUE MPOIECCHl U CBOWCTBA TN, B TOM YHUCIE U B KOHTEKCTE CUTYyallul
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYHMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE U3 2—3 JOTHYECKHX IIIaroB ¢ OMOpPOi Ha 2—3 M3Yy4EHHBIX CBOWCTBA (DU3UYECKUX
SIBIICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pemaTth pacy€THbIE 3a7a4M (OMUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIOJIb3Ys 3aKOHbI
u GopMynbl, CBSI3BIBAIONINE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aaud
3aMMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEAOCTAIOIINE WU U30BITOUHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (OPMYNbI, HEOOXOAUMBIE Ui pEUICHHUsS, MPOBOAUTH pPAcu€Thl M OIICHUBAThH
PEATUCTUYHOCTH IOMYYSHHOTO 3HaYeHUST PU3NYECKON BETUUHHBI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh IpH IMOMOIIM (PU3NYECKUX METOJOB,
HCIOJIb3YSl ONMCAHUE MCCIEAOBAHUSA, BBIIEIATH IMPOBEPSAEMOE IPEAINIONIONKEHUE, OLIEHNUBATh
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MPABWIBHOCTh TOPSJKA MPOBEICHUS WCCICOBAHUS, [€aTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (DU3MYECKHX SBICHUNW WM (U3MUYECKUX CBOMCTB Tel
(u3ydyenue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHMS HPHEPTUH, 3aBHCUMOCTH MEpUOJa
KoJIe0aHUN TPYKUHHOTO MasSTHHUKA OT MacChl Ipy3a U jKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTD
OT aMIUIMTYAbl MaJbIX KOJIEOAHUU, MPSIMOJIMHEHHOE PpacCIpOCTPAHEHHUE CBETA, PA3JI0KEHUE
0eroro cBera B CIEKTp, M3YyYCHHE CBOMCTB M300pakeHUS B IUIOCKOM 3€pKaje U CBOWCTB
M300pakeHUsT TpeaMeTa B coOWparomiei JIMH3e, HAONIOJCHWE CIUIOIIHBIX WM JIMHEWYaThIX
CIEKTPOB M3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa
000pyI0BaHUs, OMUCHIBATH X0 OTIBITA U €T0 PE3YIbTATHI, (POPMYIUPOBATH BBIBOIBI;

MPOBOJIUTH NPU HEOOXOJUMOCTH CEPUIO MPSAMBIX H3MEPEHU, ONpeAeisisi CpeJHee 3HaYeHHE
n3MepseMoil BelnuuHbl (POKYCHOE paccTOsiHUE coOMparolieil JIMH3bI), 000CHOBBIBATh BHIOOP
crioco0a n3MepeHus (M3MEPUTEIBHOTO MPUOopa);

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCHMOCTEH (DM3MYECKUX BEIMYMH C HUCIOJIBb30BAHHEM TIPSMBIX
W3MEpEeHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH paBHOYCKOPEHHOM JIBM)KEHUHU 0e3 HavyaabHON
CKOpOCTH, TIepuoJia KoJeOaHWi MaTeMaTHYecKOro MasTHUKA OT UTUHBI HUTH, 3aBUCHMOCTH
yria OTpaKeHHs CBETa OT yrila MaJIeHNs U yIiia MPEeJOMIICHUS OT yria MaJeHus): MJIaHUPOBATh
WCCIIeIOBaHUE, CAMOCTOSITEIEHO COOMPATh YCTAaHOBKY, (PHKCHPOBATH PE3YyNIBTATHI MOJyYCHHOMH
3aBHCUMOCTH (M3WYECKUX BEIWYMH B BHUAE Tabnui W rpadukoB, AenaTtb BBIBOIBI IO
pe3yabpTaTaM HCCIeIOBaHMS,

MIPOBOJIUTH KOCBEHHBIE N3MEPEHUs (PU3NIECKUX BEITUYNH (CPEIHSIST CKOPOCTh U YCKOPEHHUE Tela
MpH PaBHOYCKOPEHHOM JIBM)KCHWH, YCKOPEHHE CBOOOJHOTO TaJeHUS, XKECTKOCTh TPYKHHEI,
KO3(h(GUIMEHT TPEeHUS CKOJBKEHHs, MEXaHHueckass paboTa M MOIIHOCTh, 4acTOTa M MEPUOJ]
KoJieOaHUi MaTeMaTHUYecKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparomen
JUH3bI, PAaJUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHHUS, COOMpPATh SKCIEPUMEHTAILHYIO
YCTaHOBKY U BBINOJHATh HM3MEPEHHUs], CJeays NpeNIoKEHHOW WHCTPYKIUH, BBIYUCISTDH
3HaYEHUE BEJIMYMHBI M AaHAJIW3UPOBATh IOJYYEHHbIE pe3ylabTaTbl € Y4ETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH MU padoTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKU H3YUEHHBIX (U3MUECKUX MOJeJeil: MmaTepuanbHas TOYKa,
abCoMIOTHO TBEPAOE TENO, TOYEUHBI MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeNlb aTOMa, HYKJIOHHAas MOJIeTIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHLUIBI IEHCTBUS HM3YYEHHBIX NMPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OTMOpOM Ha WX omnucaHus (B TOM YHCIE: CHHAOMETP, JATYUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, pakera, 5XOJOT, OYKH, MepHcKor, ¢oroanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuiibcoHa), MCMOB3ysd 3HAHHUS O CBOMCTBaX (hU3MUECKHUX
SIBIICHUN ¥ HEOOXOAUMBbIE (PU3NYEeCKHEe 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXEMaTU4YHble PHCYHKH HW3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
W3MEpPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IMPOILIECCOB MPHU pEIICHUU y4eOHO--
MPAKTUYECKUX 3ajay, ONTUYECKUE CXEMBI JJIs1 HOCTPOCHUS U300paKEHU B IIIOCKOM 3epKaje
coOuparolei JHH3E;

MPUBOJIUTH MpPUMEPHI (HAXOAUTh WH(GOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
¢u3nYecKruX 3HaHUH B MOBCEJHEBHOM KM3HHU JUI oOecreyeHus: 6e30MacHOCTH Mpu 00paleHun
¢ mpubopamMy M TEXHHYECKUMHU YCTPOHCTBAMHM, COXPAaHEHMs 370POBbsS U COONIOJICHHUS HOPM
HKOJIOTHYECKOTO NMOBEICHUS B OKPYKAIOIIEH Cpefie;
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® OCYIIECTBIISATh MOUCK MHPOPMALUU (PU3UIECKOTO CoAepkaHus B MIHTEpHETE, CaMOCTOATEIBHO
(bopMynupys MOUCKOBBINA 3ampoC, HAXOIUTHh IMYTH OIPENEICHUSI TOCTOBEPHOCTH IMOJy4EHHOMH
nH(pOpMaIMK Ha OCHOBE MMEIOLIMXCS 3HAHUN M IOTIOJHUTEIHHBIX HICTOYHUKOB,;

® UCMOJb30BAaTh TPH BBHIIOJIHEHUH YUYEOHBIX 33JaHUNl HAy4HO--TIOMYJSPHYIO JIUTEpaTypy
(GU3NYECKOTO COJep:KaHus, CIPABOYHBIE MaTepuanbl, pecypchl ceTd IHTepHeT, BiajeTh
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpManu M3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYIYIO;

e Co31aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE WHGPOpPMANUU W3
HECKOJIBKUX HMCTOYHHUKOB (PU3MUECKOTO COAEpIKaHUs, MYONUYHO IPEICTABISATh PE3yIbTaThI
IIPOCKTHOM WJIM HCCIEA0BATEIBCKOM JEATEIbHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIb30BAThH
M3yYEHHBIN NOHSATHIHBIA armapaT u3y4aeMoro paszzieia (GU3UKH U COTPOBOKIATh BBICTYIIICHHE
MPE3CHTAINEHN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KITIACC

Ne | HaumenHoBanme KoaunyecTBo yacos DJIeKTPOHHBbIE JesTebHOCT
pa3aesioB U TeM Beer | Koutpoabubr | IIpakTuuec (uudgpossie) b y4HUTeId €
NMPOrpaMMbl o0pa3oBaTejbHbBI | Y4E€TOM

e pecypchl NMpOrpaMmbI
BOCIIUTAHMA

0 e padoThlI KHe padoThl

Paszpnen 1.®@u3nka 1 e€ poJib B NO3HAHUM OKPY/KAIOLIEro MUpa

1.1 | ®usuka - HayKa o 2 bubmoreka [JOK YcraHoBICHIE

Ipupone https://m.edsoo.ru/7f | FOBEPHTCIBHL
416194 X OTHOLICHHU

MEXITy

1.2 | ®usnyeckue BEIUUUHBI | 2 1 bubmuoreka [IOK y4uTeseM u

https://m.edsoo.ru/7f | €T
416194 YYEHUKAMH,

CIOCOOCTBYIOII
1.3 | EcTecTBeHHOHAYYHBIMH 2 1 bubmuoreka [IOK Ux
METOJI TIO3HAHMS https://m.edsoo.ru/7f | MO3MTHBHOMY

BOCHPUSTHIO
416194 YUYaIUMHUCS

TpeboBaHuit 1
pocko
YUHTEIIS,
MPUBJICYECHHIO
UX BHUMAaHHSA K
obcyxnaemMon
Ha ypoke
uHpopmanuu,
AKTHBU3ALIH
ux

[TO3HABATEILHO
i
JIETENILHOCTH;
moOyXIeHue
MIKOJIBEHUKOB
coOJIro1aTe Ha
YpoKe
OOMIETIPUHSATHIC
HOPMBI
ITOBECHHS,
npaBuiia
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o0mIeHus co
CTapIINMHA
(yunTensiMn)
CBEpCTHUKAMU
(IIKOTPHUKAMH
), IPUHITATIBI
yaeOHOI
JICIUIIIMHBI 1
caMoopraHusail
1217

Hroro no pazaeny 6

Pa3nes 2.IlepBoHayasibHbIe CBe/IeHUS 0 CTPOCHHH BellecTBa

2.1 | CtpoeHue BeliecTna 1

bubmmoreka [JOK
https://m.edsoo.ru/7f
416194

2.2 | JlBwxkenue u 2 1
B3aUMOJEHCTBUE YaCTHI]
BelllecTBa

bubmmoreka [JOK
https://m.edsoo.ru/7f
416194

2.3 | ArperaTHble COCTOSIHUSL | 2
BEIIIECTBA

bub6mmoreka [JOK
https://m.edsoo.ru/7f
416194

VYcraHoBieHue
JIOBEPUTENTBHBI
X OTHOIIICHHH
MEKIY
YUUTENIEM U
€ero
YYEHUKAMH,
CIOCOOCTBYFOII
nux
HOSI/ITI/IBHOMy
BOCIIPUATHIO
YYayuMucs
TpeOOBaHUH U
pocko
YUHTEIs,
TIPUBJICYECHHIO
X BHUMaHHS K
o0cyxnaemoi
Ha ypoke
nuHpopmanuu,
aKTHBH3AI[HH
nux
[TO3HABATEILHO

i
JeATEeIbHOCTH;
MoOYXIAeHHE
IIKOJTEHUKOB
co0Iro1aTh HA
ypoKe
OOIENPHUHSITHIE
HOPMBI
TIOBEICHM,
npaBmiIa
o01eHus co
CTapIINMH
(yuurensmn) u
CBEPCTHUKAMHU
(IKOMEHIKAMHU
), IPUHIIATIBI
yaeOHOI
JMCLIATUTHHBI 1
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caMooOpranmsarlg
nu

Hroro no pasneny

5

Paznen 3./IBu:keHune u B3auMojieiicTBue TeJ

3.1 | MexaHu4deckoe 3 bubmuoreka LIOK
JIBIDKEHHE https://m.edsoo.ru/7f
416194
3.2 | uepuwsi, Macca, 4 1 bubnuoreka [JOK
TUIOTHOCTh https://m.edsoo.ru/7f
416194
3.3 | Cwma. Bunsl cun 14 1 2 bubmmoreka [JOK

https://m.edsoo.ru/7f
416194

Hroro no pazneny

21

Pasnen 4./laBjieHue TBEPABIX TeJ,

JKHIKOCTEH M ra3oB

4.1 | Nasnenwue. [lepenaua 3 bubmoreka [JOK
JaBIIEHHS TBEPIBIMU https://m.edsoo.ru/7f
TeJlaMH, YKHAKOCTAMU H 416194
razaMu
4.2 | JlaBieHHE KUIKOCTH 5 bubmuoreka 1HOK
https://m.edsoo.ru/7f
416194

4.3 | AtmocdepHoe naBieHue | 6 bubmuoreka [IOK
https://m.edsoo.ru/7f
416194

4.4 | JleficTBHE XHIKOCTH U 7 1 3 bub6mmoreka [JOK

rasa Ha IOrpy>k€HHOE B
HUX TEJI0

https://m.edsoo.ru/7f
416194

BKJIIFOUCHHUC B
YPOK UI'DOBBIX
mpouenyp,
KOTOpBIC
ITOMOTafOT

MO AePKaTh
MOTHUBAILINHO
neren K
MOJYYESHHIO
3HAHMH,
HaJIaXKUBAHHIO
[MO3UTHUBHBIX
MEKINYHOCTH
BIX OTHOILICHHMIA
B KJacce,
[IOMOTaf0T
YCTaHOBIICHHIO
JoOpokenaTesn
BHOI
aTMocepsl BO
BpEMsI YpOKa;
YCTaHOBIICHHE
JIOBEPUTEITBHBI
X OTHOIICHHUH
MEXIY
YUUTENEM U
€ro
YUCHUKAMH,
CIOCOOCTBYIOIIL
Hx
MO3UTHBHOMY
BOCIPUSITHIO
YUAIUMHCS
TpeOOBaHUH U
pocs0
YUHTES,
TIPUBIICUCHHUTO
X BHUMAaHUA K
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obcyxnaemMoit
Ha ypoke
nHpopmanum,
AKTHBU3ALHH
ux
TO3HABATEIILHO

u
JACATCIIBHOCTH,

Hroro no pazaeny
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Pa3nen 5.PaGora u MOIIHOCTb. DHeprus

5.1 | Pabora 1 MOIIHOCTH

3

1 bubaunoreka [IOK

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

416194

5.2

ITpocThie MexaHU3MBI

1 bubmmoreka [JOK

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

416194

5.3 | Mexanuveckasi SHeprus

1 bubmmoreka [JOK

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

416194

Ctpoutb
BOCITUTATEIIbHY
10
JIEATENBHOCTD C
y4eTOoM
KYJIbTYPHBIX
paznuuuit
ZeTel,
MOJI0BO3PACTH
bIX U
I/IH}II/IBI/I}IyaHbH
bIX
0COOEHHOCTEI;
IIPUBJIEKATH
BHHUMAaHHE
00y4alomuXcst
K LIEHHOCTHOMY
aCIeKTy
H3y4aeMbIX Ha
YpoKe
SIBJICHUM,
MOHSTHH,
MIPUEMOB

Hroro no pazneny

12

PesepBHOE Bpemst

OBHIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

68

12

8 KUIACC

Ne | HaumenoBanue
pa3/iesioB U TeM
NMPOrpaMMbI

KoaunuecTBo 4acoB

Bcero

KoHnTposbHbIe
padoThI

IIpakTn4yeckue
padoThI

JJ1eKTPOHHbIE
(undposrbie)
oOpa3zoBaTe/IbHbI
e pecypchl

JesTeabHoC
Th YUUTEJIs
¢ yueToM
MPOrpamMMBsl
BOCITHTAHUS

Pa3pen 1.TensioBble siBJICHUSA

Crpoenune n

1.1
CBOJCTBa BEILIECTBA

bubanoreka
HOK
https://m.edsoo.r
u/7f4181ce

YCTaHOBJICHHE
JTIOBEPUTEIBHBI
X OTHOIIICHHUH
MEXITy
YUHUTETEM U
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1.2

TeroBbie
MPOLECCHI

21 1

bubmmoreka
HOK

https://m.edsoo.r

u/7f4181ce

ero
YUCHUKAMH,
CIOCOOCTBYIO
IIHX
MO3UTHBHOMY
BOCIPHUSTHIO
YUAIUMHUCS
TpeOOBaHUH U
pock0
YUHUTETS,
MPUBJICYECHHIO
HX BHUMaHHS
K
obcyxnaemMon
Ha ypoke
nHpopmanu
U,
AKTHBH3AIH
U MX
MO3HABATEIb
HOM
JESITEIBHOCT
u;CTpouTh
BOCIIUTATE/Ib
HYIO
JESITETBHOCT
b C y4ETOM
KYJIbTYPHBIX
pasinyuit
eTeH,
MOJIOBO3PACT
HBIX U
WHMBHIYaI
BHBIX
0COOEHHOCTE
i
MPUBJIEKATh
BHUMaHHE
00y4aroIumx
csl K
LIEHHOCTHOM
Y aCIeKTy
M3y4aeMbIX
Ha ypOKe
SIBJICHH,
TIOHSITHH,
MPHUEMOB

Hroro no pazaeny

28

Paznen 2.2sekTpuyeckue

U MAarHuTHbIC SABJICHUSA

2.1

DNEeKTpUYECKUe

3apsAadbl.

7

Bbubanoreka
LHOK

YCTaHOBJICHUE
JOBCPUTECIIBHBL

25
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3apspKeHHbIE TeJa U
HUX B3aUMOJCICTBHE

https://m.edsoo.r

u/7f4181ce

TlocTosAHHBIN
2.2

3IEKTPUYECKUI TOK

20

bubmmoreka
[HOK
https://m.edsoo.r

u/7f4181ce

MaruurtHslie
2.3

SIBJICHUA

1.5

bubnunoreka
HOK
https://m.edsoo.r
u/7f4181ce

DJIEKTpOMarHuTHas
UHIYKLINS

2.4

bubnnoreka
IHOK
https://m.edsoo.r
u/7f4181ce

X OTHOIIECHUH
MEXITY
YUUTENEM H
ero
YYCHUKAMH,
CIOCOOCTBYIO
IIHX
MTO3UTUBHOMY
BOCIIPHSITHIO
YYAIIMUCS
TpeOOBaHUH U
pock0
YUUTEI,
TIPUBJICUCHHUIO
HX BHUMaHHS
K
obcyxnaemMon
Ha YpOKe
nHpopmanu
U,
aKTUBHU3AITU
H ux
MMO3HABATEIb
HOM
JESITETBHOCT
u;CTpouTh
BOCIIUTATE/Ib
HYIO
JIeSTEIbHOCT
b C y4ETOM
KYJIbTYPHBIX
pasinyuit
eTeH,
MOJIOBO3PACT
HBIX U
WHMBHIYAI
BHBIX
0COOEHHOCTE
i;
MPUBJIEKATh
BHUMaHHE
00y4aroIIuX
csl K
LIEHHOCTHOM
Y aCIeKTy
M3y4aeMbIX
Ha ypOKe
SIBJICHHM,
TIOHSITHH,
MPHUEMOB

Hroro no pazneny

37

PesepBHOE Bpems

26
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68 3

145

9 KUIIACC

Ne | HaumeHoBaHue pa3jiesioB
¥ TEM NMPOrpamMMbl

KoJaunyecTBO 4acoB

Bceero
padoThI

KonTponbsnsie

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE
(uu¢poBbIe)
o0pa3oBaTejibHbIE

pecypchbl

HesaTeqbHOC
Th YYUTEJsA
¢ y4eTom
NPOrpaMmbl
BOCIIUTAHUSA

Pa3zgen 1.Mexannueckue iBJICHUA

Mexaanueckoe
1.1 JIBIKEHUE U CIIOCOOBI
€ro OIrnucaHus

10

bubnuoreka
[HOK
https://m.edsoo.ru/
7f41a4a6

1.2 BsaumoneiicTsue Ten

20 1

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

1.3 | 3akoHBI COXpaHCHUS

10

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

YCTaHOBJICHHE
JTIOBEPHUTEITBHBI
X OTHOIIICHHH
MEXITY
YUUTENIEM H
€ero
YUCHUKAMH,
CIIOCOOCTBYIO
X
HOSI/ITI/IBHOMy
BOCIIPUATHIO
YYauMucs
TpeOOBaHUH U
npocko
YUHTEIs,
TIPUBJICYECHHIO
X BHUMAaHU
K
o0Ccyxnaemoi
Ha ypoke
nHpopmanu
u,
aKTHBH3AIN
U UX
[MO3HABATENh
HOH
JIEATENBHOCT
u;CTpouTh
BOCITUTATETH
HYyIO
JIEATENBHOCT
b C y4ETOM
KYJIbTYPHBIX
pas3inyuit
JeTe,
MOJIOBO3PACT
HBEIX U
WHUBHIYAI
BHBIX
0co0eHHOCTE

u;
IIpUBJIEKATh
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BHHMaHUE
0o0yJarommx
caK
LIEHHOCTHOM
Y aCMeKTy
H3y4aeMbIX
Ha ypoke
SIBJICHUH,
TTOHSATHUH,
MIPUEMOB

Hroro no pazneny

40

Pa3zgen 2.Mexannueckue KoJae0anus

M BOJIHBI

2.1

Mexannueckue

KoJIe0aHus

bubmmoreka
[HOK

https://m.edsoo.ru/

7f41a4a6

2.2

MexaHndecKre BOJIHEI.

3BYK

bubanorexa
LHOK

https://m.edsoo.ru/

7f41a4a6

YCTaHOBJICHHE
JIOBEPUTEBHBI
X OTHOIIEHHI
MEKIY
YUUTENIEM U
€ro
YYEHUKAMH,
CIIOCOOCTBYIO
X
HOSI/ITI/IBHOMy
BOCIIPUATHIO
YYayuMucs
TpeOOBaHUH U
pocko
YUHTEIs,
MIPUBJICYECHHIO
HMX BHUMAaHUs
K
o0cyxnaemoi
Ha ypoke
nHpopmanu
I/IS
aKTHUBU3AIU
1 UX
[I03HaBaTENh
HOM
JIEATEILHOCT
u;CTpouTh
BOCIIMTATEND
HYIO
JIEATEILHOCT
b C y4ETOM
KYJIbTYPHBIX
pas3nnyuit
JeTe,
MOJIOBO3PACT
HBIX U
WHUBHIYAI
BHBIX
0Cco0eHHOCTE

u;
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MIPUBJICKATH
BHHMaHUE
0o0yJarommx
caK
LIEHHOCTHOM
Y aCMeKTy
H3y4aeMbIX
Ha ypoke
SIBJICHUH,
TTOHSATHUH,
MIPUEMOB

Hroro no pazneny

15

Paznen 3.3HCKTpOMaFHI/ITHOC moJi€ ¥ 3JIEKTPOMATrHUTHBIC BOJIHBI

3.1

BHGKTpOMaFHI/ITHOC

II0JIE U

OJICKTPOMAarHuTHBIC

BOJIHBI

bubanorexa
LHOK

https://m.edsoo.ru/

7f41a4a6

YCTaHOBJICHHE
JIOBEPUTETBHBI
X OTHOIIICHHH
MEKIY
YYHUTENEM U
€ero
YYEHUKAMH,
CIIOCOOCTBYIO
X
HOSI/ITI/IBHOMy
BOCIIPUATHIO
YYayuMucs
TpeboBaHuil 1
pocko
YUHTEIs,
MIPUBJICYECHHIO
X BHUMaHU
K
o0CcyxnaemMoi
Ha ypoKe
nHpopmanu
u,
aKTHBH3AIN
U UX
[MO3HABATENh
HOH
JIEATENBHOCT
u;CTpouTh
BOCITUTATETH
HYyIO
JIEATENBHOCT
b C y4ETOM
KYJIbTYPHBIX
pas3nnyuit
JeTei,
MOJIOBO3PACT
HBEIX U
WHUBHIYAI
BHEIX
0COOCHHOCTE
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i;
MIPUBJICKATH
BHHMaHUE
00yJaroImmx
caK
LIEHHOCTHOM
Y acMeKTy
H3y4aeMbIX
Ha ypoke
SIBJICHUH,
TTOHSATHH,
MIPUEMOB

Hroro no pazneny

Pasnen 4.CBeToBbIe ABJICHUSA

4.1

3aKOHEBI
pactipocTpaHeHUs
cBeTa

bubnunoreka
[HOK
https://m.edsoo.ru/
7f41a4a6

4.2

JIMH3EI 1 OTITHYECKHUE
puoOopbI

bubnuoreka
[HOK
https://m.edsoo.ru/
7f41a4a6

4.3

Paznoxxenune 6e10r0
CBCTa B CIICKTP

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

YCTaHOBJICHHE
JTIOBEPHUTEITBHBI
X OTHOIIICHHH
MEXAY
YYHUTENEM U
€ero
YYEHUKAMH,
CIIOCOOCTBYIO
X
HOSI/ITI/IBHOMy
BOCHPUSITHIO
YUaIIUMHUCS
TpeboBaHuil 1
npocko
YUHTEIs,
MIPUBJICYECHHIO
X BHUMaHU
K
o0CcyxnaemMoi
Ha ypoKe
nHpopmanu
u,
aKTHBH3AIN
U UX
[MO3HABATEND
HOH
JIEATENBHOCT
u;CTpouTh
BOCITUTATETH
HYyIO
JIEATENBHOCT
b C yIETOM
KYJIbTYPHBIX
pas3nnyuit
JeTe,
MOJIOBO3PACT
HBEIX U
WHUBHIYAI
BHEIX

30



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

0COOCHHOCTE
i;
MIPUBJICKATH
BHHMaHUE
o0yJarommx
caK
LIEHHOCTHOM
Y aCIeKTy
H3Y4aeMBIX
Ha YpOKe
SIBJICHUH,
TTOHSTHH,
MIPUEMOB

Hroro no pazneny

15

Paznea 5.KBanroBble IBJICHUA

5.1

Hcnyckanue u
MOTJIOLEHUE CBETA
aTOMOM

bubnuoreka
[HOK
https://m.edsoo.ru/
7f41a4a6

5.2

Crpoenue aTOMHOTO

sapa

bubnunoreka
[HOK
https://m.edsoo.ru/
7f41a4ab

5.3

SnepHble peakuu

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

YCTaHOBJICHHE
JIOBEPUTEITbHbI
X OTHOIIEHUI
MEXAY
YYHUTENEM U
ero
YYEHUKAMH,
CIIOCOOCTBYIO
X
HO3UTHBHOMY
BOCIIPUATHIO
YYaIIUMHUCS
TpeboBaHuil 1
pocko
YUHTEIS,
HPUBJICYCHHIO
MX BHUMAaHHSA
K
o0CcyxnaemMoi
Ha ypoke
nHpopmanu
u,
AKTHBHU3ALH
U UX
M03HaBaTENb
HOU
JEATEeTBHOCT
u;CTpouTh
BOCITUTATENb
HYI0
JEATETBHOCT
b C y4eTOM
KYJIBTYPHBIX
pas3nnyuit
JeTe,
TIOJIOBO3PACT
HBIX U
WHIMBUIYyall
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BHBIX
0COOCHHOCTE
i;
MIPUBJICKATH
BHHMaHUE
o0yJarommmx
caK
LIEHHOCTHOM
Y aCIeKTy
H3Y4aeMBbIX
Ha YpOKe
SIBJICHUH,
TTOHSATHUH,
MIPUEMOB

Hroro no pazneny 17

Pa3nes 6.IloBTOpHUTEILHO-00001IAIOIINI MOLY b

[ToBTOpEHUE 1
00o001IeHne

6.1 n 9
coJiep’KaHus Kypca

¢bu3uku 3a 7-9 kmacc

bubanorexa
LHOK

https://m.edsoo.ru/

7f41a4a6

VYcraHoBieHue
)IOBepI/ITeJ'[I)HI)I
X OTHOILICHHH
MEXIY
YYHUTENEM U
€ero
YYEHUKAMH,
CIIOCOOCTBYIO
HIUX
MO3UTHBHOMY
BOCHPUSITHIO
YUaIIUMHUCS
TpeboBaHuil 1
pocko
YUHTEIs,
MPUBJICYCHHIO
X BHUMAaHU
K
o0CcyxnaemMoi
Ha ypoKe
nHpopmanu
u,
aKTHBH3AIN
" UX
[TO3HABATEND
HOH
JIEATENBHOCT
u;
MoOYXICHHE
MIKOJIBHUKOB
co0iroaTe
Ha ypOKe
OOIIETIPAHSAT
bIe HOPMBI
MTOBEJIEHNS,
npaBuiia
OOIIEHMSI CO
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CTapIINMU
(yanTensiMn)
"
CBEpPCTHHKA
MU
(IrkobHUKA
M),
TIPUHIATIBL
y4eOHOI
JICLIUTIIAH
BI U
caMOOpraHu
3a1un

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka Bceero Hdara
Ilnan ®dakr

1 ®du3nka — Hayka o npupoje. SABiaeHus npupoasl 1
du3znueckue SBICHUS 1
®usnyecKkre BeJIMUYUHBI U X U3MEPEHUE 1
Ypok-uccnenoBanue "M3mepenue remnepaTypbl

4 MIPU TIOMOIIU KUAKOCTHOTO TEPMOMETpa U 1
JaT4YuKa TeMIeparypol”

5 MeTtoapl HaydHOTO MO3HaHUs. OTnHcaHne 1
(bMBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIENIEH
VYpok-uccnenoBanue "[IpoBepka runoTes3bl:

6 JTATBHOCTH MOJETA MIApUKa, MYIIIEHHOTO 1
TOPU30HTAIIBHO, TE€M OOJIbIIIE, YeM OOJIbITIE
BBICOTA IMycKa"

7 Crpoenue BemiecTBa. OMBITHI, JOKA3bIBAIOIINE 1
JTUCKPETHOE CTPOEHHUE BEIECTBA

8 JIBM>KeHME YacTHII BEIeCTBa 1

9 Ypoxk-uccnenoaane «OnbITH MO HAOIIOICHUTO 1
TEIIJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbIe COCTOSIHHS BEIIECTBA 1
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

11 O6o06menue o pazaeny «lleppoHavanbHbIC 1
CBEJICHUS O CTPOCHUH BEIIECTBA

12 Mexannueckoe nBrxeHue. PaBHoMepHoe u 1
HEPaBHOMEPHOE JIBIDKCHHE

13 Cxkopoctb. EquHUITBI CKOPOCTH 1

14 Pacuer mytu u BpeMeHU ABMKEHUS

15 HNueprusa. Macca — Mepa HHEPTHOCTH Tl

16 IInoTHOCTH BemecTBa. PacueT Macchl M 00beMa 1
TeJla 10 €ro MIOTHOCTH

17 JlaGopaTopHas pabora «OnpeneneHre MmI0OTHOCTH 1
TBEPAOTO TEIa»

18 Pemenue 3agau no teme "IInoTHOCTE BemiecTa" 1

19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBHUS TEJL. 1
Cuna ynpyrocrtu. 3akoH ['yka

20 JlaboparopHas paboTa «/3yueHue 3aBUCUMOCTH 1

pactsbxeHus (aedopMariu) IpyKHUHbBI OT
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MIPUJIOKEHHOMN CUIIBD»

21 [[S1Bnenue Tsrorenus. Cuia TsKeCTu

29 CBsi3b MEX1y CHIION TSXKECTU U Maccoit Tena. Bec
tena. Pemenue 3anau no teme "Cuna tspkectu"

23 Cuna TshKecTH Ha Apyrux iaHetax. Gusndeckue
XapaKTEPUCTUKU TJIAHET

24 Nsmepenue cun. Junamometp

25 Bec Tena. HeBecomocth

26 CrnoxeHue AByX CHJI, HalPaBJICHHBIX 110 OJTHOM
npsiMoM. PaBHOIEMCTBYIOIAS CUIT

97 Pemrenue 3agau mo reme "PaBHonelicTBytoMmIas
cun"

28 Cuna tpeHus u e€ BuAbl. TpeHue B IpUPOIE U
TEXHUKE
JlabGopaTtopHnas pabota «3y4eHue 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIBKEHUS OT CHJIbI IaBJICHUSI U
XapaKkTepa COMPUKACAOIINXCS MOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOLIEN CUIIBI
Pemenne 3amag mo Temam: «Bec Temay,

31 «['paduueckoe nzobpaxxkenue cum», «CUIbD»,
«PaBHOACHCTBYIOIIAS CHUID»
KonTtponpHas padota no reMam: «MexaHMIEeCKOE

32 nBUKeHHe», «Macca, I0THOCTBY, «Bec Tenay,
«['pacuueckoe nzobpaxkenue cum», «CHIIbD

33 JaBnenue. CriocoObl yMEHbIICHUS U YBEIHUCHUS
JaBJICHUS

34 JlaBnenue ra3a. 3aBUCUMOCTD JJaBJICHUS r'a3a OT
00BEMa, TeMIieparypsl

35 [lepenaua naBneHus TBEPABIMU TEIAMU,
KUAKOCTAMHU U Tazamu. 3akoH [lackans

36 JlaBiieHue B ®UAKOCTHU U rasze, BHI3BAHHOE
JEMCTBUEM CUJIBI TSHKECTU

37 Pemenue 3amau no teme «JlaBieHue B 5KUIKOCTH
u raze. 3akoH Ilackans»

38 Coobmarommumecs: cocybl

39 I'mnpaBnuueckuii mpecc

40 ManomMertpel. [IopiIHEBOM )KUIKOCTHBIN HACOC

41 Atmocdepa 3eMiM U IPUYHUHBL €€

CYIICCTBOBAaHUA
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42

Bec Bozayxa. ATMOCdepHOE TaBlicHHE

N3mepenue armocheproro aaBieHus. OnbIT

43
Toppuuennu

44 3aBHCUMOCTh aTMOC(EPHOTO AABICHHS OT
BBICOTHI HaJl YDOBHEM MODSI

45 Bapomerp-anepona. AtmochepHoe qaBiieHHE Ha
Pa3IUYHBIX BEICOTAX

46 Pemenue 3amgau o reme " AtmochepHoe
naBieHue"

47 JleficTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B
HHUX TeJI0. ApXMMeI0Ba cuia
JlabopaTtopHas pabora «OnpeneneHue

48 BBITAIKMBAIOIIEH CHIIbI, IEHCTBYIONIEH Ha TEJIO,
MOTPYKEHHOE B KHUIKOCTh)
JlabopaTtopHnast pabota o Teme «lccmenoBanue

49 3aBUCHUMOCTH Beca Teja B BOJE OT 00bEMa
MOTPYKECHHOM B KHUJIKOCTh YaCTH TEJIa»

50 [TnaBanue Ten
JlaboparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJAKU 1
ornpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenue 3agau no remam: «llnaBanue cynos.

52 BosnyxormiaBanuey, «JlaBineHue TBEpABIX TeT,
SKUJIKOCTEN U ra3oBy

53 KounTponbnas pabora no teme «JlaBnenue
TBEPAbIX TEJ, KUAKOCTEH U ra30B»

54 Mexanuveckas pabora

55 MoutaocTts. EquHAIEI MOIIIHOCTH

56 Ypok-uccienoBanue "Pacuyét MOIIHOCTH,
pa3BUBaEMOM MpPHU MOIBEME 10 JIeCTHUIIE"

57 IIpocTteie Mexanu3Msbl. Peiuar. PaBHoBeCcHEe cun
Ha pblyare
Poryaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaboparopHnas padota «lccnegoBanue ycaoBuit
paBHOBECHS pbIUara

59 Pemenue 3a1ay o Teme «YcnoBUs paBHOBECHS
phIuara»
KoadduimenT noneznoro neidcTBUS MEXaHU3MA.

60 JIaGoparopHas pabota «/3mepenue KII/]

HaAKJIOHHOM MIOCKOCTH
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Pemenne 3agau o reme "Pabora, MOITHOCTb,

61 KILT" 1
62 Mexanundeckas sHeprus. Kunernueckas u 1
MOTCHIIMATbHAS SHEPTUS
63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTUU 1
YPOK-IKCIIEPUMEHT 110 TEME
64 "DKCepUMEHTAIbHOE OIIPEIEICHIE U3MEHEHUS 1
KMHETUYECKON Y IOTCHIIMAIBHON SHEPTUHU ITPU
CKaTBIBAHHMH TeJIa TI0 HAKJIOHHOMU MJIOCKOCTH"
65 KonTponsnas pabora no teme «Paborta u 1
MOIITHOCTh. JHEPTUSI»
66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MexaHnudeckoe aBuKeHue"
67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"JlaBieHue TBEPABIX TEN, JKUAKOCTEH U ra3oB"
68 Peseprubiit ypok. PaboTta ¢ Tekctamu o teme 1
"PaboTta. MomHuocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KJIACC
Ne Bcero Jara
Tema ypoka
n/m ILnan dakr
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TeOpUH U UX OTIBbITHBIE 1
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1
3 Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOro 1
COCTOSIHUII BelllecTBa
OObscHeHue CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BEIIeCTBa HA OCHOBE 1
MOJIOKEHUI MOJIEKYIIIPHO-KUHETHUECKON TEOPHUH
5 Kpucranmmaeckue u amopdHbie Tena 1
5 CmaumnBanue U KanmuisipHOCTh. [ToBepxHOCTHOE 1
HaTSKCHHE
7 TemoBoe pacmpeHue U cxxaTHe 1
3 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIUIOBOTO JIBHKEHHUS YaCTHUIL
9 Buytpennsis sHeprusi. CriocoObl U3BMEHEHUS 1
BHYTpPEHHEH dHepruu
10 Buasl Tennonepenaun 1
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VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCII0JIB30BaHUE TEIUIOBBIX CBOIICTB BEILIECTB U
MaTepHaJoB B IEIISIX dHeprocoepexxkeHus"

12 KonmuectBo TeII0ThL. Y IeIbHAsA TEINIOEMKOCTD

13 YpaBHEeHHE TEIIOBOTO OanaHca. TermiooOMeH u
TEIJIOBOE paBHOBECHE
Jlaboparopuas padota "VcciienoBaHue sIBICHUS

14 TEIUI00OMEHA IIPHU CMEIIMBAHUH XOJIOTHOW 1
ropsiuei BoJbI"
Pacuer xojndecTBa TEIIOTHI, HEOOXOIUMOTO JIJIs

15 HarpeBaHus TeJla U BBIACIIEMOr0 UM MpH
OXJIQXKJICHUH

16 JlabopaTtopHnast pabota "OnpeneneHue yaeabHOn
TEII0OEMKOCTH BelecTna'

17 DHeprus TOIUINBA. Y IeIbHAs TEMJI0Ta CTOPaHUS

18 [InaBneHue 1 oTBEpACBaHUE KPUCTATUTMUECKIX
TeNl. Y AenbHAas TeIIoTa IIJIaBICHHS

19 JlabGopaTtopHnast pabota "OnpeaeneHue yaeabHOU
TEIUIOTHI IUIAaBJICHU Jbhaa"

20 [TapooOpazoBanue u koHneHcanus. Mcmapenue
Kunenue. Y aenbHas Temiota mapooOpa3oBaHus U

21 KOHJICHCAIIMH. 3aBUCUMOCTb TEMITEPATYyPhI
KHUIIEHUSI OT aTMOC(EPHOTO JTaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas pabota

22 "OnpenesnieHue OTHOCUTENBHON BIAXKHOCTH
Bo3yXa"

93 Pemenne 3agau Ha onpeeneHne BIaKHOCTH
BO3IyXa
[TpuHIUIB paOOTHI TEMJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. /[Buratens BHyTPEeHHETO
CrOpaHus

o5 KIIJI TenmoBoro aurareis. TenaoBble ABUTAaTEIIN
U 3alUTa OKPYXKAIOIIEeH cpeIbl

26 3aK0H COXpaHEHUS U IIPEBPAICHHUs SHEPTHHU B
TEIJIOBBIX MPOLIEcCcax
[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe

27 "TernoBble siBieHUs. VI3MeHeHne arperaTHbIX
COCTOSIHHM BelecTBa'

28 KonTtponsHas pabota no Teme "TeroBsie

sBieHus. M3MeHeHue arperaTHbIX COCTOSIHUM
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BerecTna"

Onexrpuszanus Tenl. J[Ba poaa dIeKTPUIECKUX

29
3apsI0B

30 VYpok-uccienopanue "IneKTpusaus Tel
UHIYKIHUEH U IPU CONPUKOCHOBEHUH"

31 B3aumoeiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnekrpuyeckoe nose. HanpsbkeHHoCTh

32 ANIeKTpUYecKoro mosis. [IpuHIuUN cymeprno3uuu
BIEKTPUYECKUX TOJIEH

33 Hocurenu snekTpuyeckux 3apsiios.
DOneMeHTapHbIi 3apsia. CTpoeHne atoma

34 [TpoBOAHMKY W AUDIIEKTPUKH. 3aKOH COXPAHECHHS
ANEKTPUUECKOTO 3apsiaa

35 Pemenue 3a1a4 Ha mpuMEHEHNE CBOWCTB
ANEKTPUIECKUX 3aPSITI0B
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0

36 CyliecTBOBaHMs. VICTOYHUKH AIIEKTPUIECKOTO
TOKa

37 JleicTBHS SIIEKTPUUECKOTO TOKA

38 VYpok-uccnenoBanue "JleicTBUE 3NEKTPUUECKOTO
0JI Ha MPOBOJIHUKHU U TUDJIEKTPUKU"

39 DNEeKTPUYECKUN TOK B METAILJIAX, KUJKOCTAX U
razax

40 DnexTpuyecKkas 1enb u e€ CoCTaBHbIE YacTh

41 Cuna Toka. JlabopaTopHnas padora "M3mepenue u
peryaupoBaHue CUIIbl TOKa"
DIIEKTpUYECKOE HanpsKeHue. BoiabT™Merp.

42 JlaGopaTtopHnas padorta "3mepeHue u
peryaupoBaHue HanpsHKeHus "

43 ComnpoTuBieHre MPOBOAHUKA. Y IETbHOE
COMPOTHBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUSI IPOBOTHUKA OT
€ro JUIMHBI, TUIOLIAN MONEPEYHOr0 CEUYEHUS U
Marepuana"

45 3aBUCHUMOCTD CUJIBI TOKA OT HAMPSKEHUsI. 3aKOH
OmMa 151 yyacTka 1emnu

46 JlaboparopHas pabota "HccnenoBanue

3aBUCHMOCTHU CUJIBI TOKA, HAYHICTO YCPEC3
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PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47

IlocnenoBarenpHOE U NAPAIUIEIBLHOE COCAUHEHUS
IIPOBOJIHUKOB

48

Jlaboparopuas padota "IIpoBepka mpaBuiia
CJIOKEHHSI HANPSHKCHUMA TTPH MTOCIICIOBATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB"

49

JIaGoparopHas pabota "IIpoBepka npaBuia s
CHJIBI TOKA TIPH MapauIeTbHOM COCTUHEHUN
pe3uctopos"

50

Pemenne 3amag Ha MPUMCHCHUEC 3aKOHA Oma JJIA
Pa3IMIHOTO COCANHCHUA ITPOBOJHUKOB

51

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
[xoyna-Jlenna

52

JlabopaTtopHnas pabota "Onpenenennue padoTh U
MOIIHOCTH 3JIEKTPHUYECKOTr0 TOKa"

53

DneKTpuyecKue enu U MoTpeOuTenu
ANIeKTpUYecKoil s3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DnexTpuueckue 3apsabl. 3apsIKEHHBIE Tela U UX
B3aUMOACUCTBHS. [I0CTOSIHHBIN 3IEKTPUUECKUIA

n

TOK

55

KonTtponbHas padoTa o Teme "DaeKTpudecKre
3apsbl. 3apsHKEHHBIE Tela U X B3aUMOACHCTBHUS.
[TocTostHHBIN 2IIEKTPUYECKHUI TOK"

56

IlocTrostHHEIC MarHuThbl, UX BSaHMOﬂCﬁCTBHe

57

Ypok-uccnenoanue "N3yuenue noneit
MOCTOSIHHBIX MarHuToRB"

58

MarnauTtHOe noJsie. MarautHoe nosie 3eMJId U ero
3HAa4YCHUC JIA XXU3HH Ha 3emie

59

OnbIT OpcTena. MaruutHoe nosje
ANEKTPUYECKOT0 TOKa MarHuTHOE M0JIe KaTYIIKH
C TOKOM

60

[IpumeHnenne 3JIeKTPOMarHuTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue aeiicTBUs
MAarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM"

61

OneKTpoABUTaTelb OCTOSIHHOTO TOKA.
Hcnonb30BaHue IEKTPOIBUTaTENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopHnas pabora "KoHcTpyrpoBaHue U
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u3y4eHue paboThl AIEKTpoABUTATEINIS"

OnsiTel ®apases. 3aKOH MEKTPOMarHUTHOM

62 1
naaykuuu. IIpasuio Jlenna
OnektporeHepatop. CrocoObl MOTyICHHS

63 AEKTPUICCKON dSHEPTUU. DIEKTPOCTAHIINN Ha 1
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH

64 [ToaroToBka K KOHTPOJILHOU paboTe MO TEME 1
"DJIeKTpUUECKHE U MATrHUTHBIC SBJIICHUS"

65 KonTtponsHast pabota o Teme "DieKTpudeckue u 1
MarHUTHBIE SIBJIEHUS"

66 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"TemnnoBsie siBICHUS"

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"IToCTOSIHHBIN 7eKTpUYECKUi TOK"

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MarauTHebIe BICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KUIIACC

Ne Bceero Hara
Tema ypoka
n/m Iinan Dakr

1 Mexanudeckoe aBuxkeHue. MarepuanbHas TOUKa 1

9 Cucrema orcuera. OTHOCUTEIILHOCTD 1
MEXaHHYECKOTO JABMKCHUS

3 PaBHOMEpPHOE IPAMOJIIMHEWHOE BHKEHUE 1

4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh

5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBUKECHHE. 1
VYckopenue

6 CKOpOCTh MPSMOJUHEHHOTO PAaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlabopaTtopHas pabota "OrnpeneneHne yCKOPEHUs

7 TeJa MPU PaBHOYCKOPESHHOM JIBFKCHUH TI0 1
HAKJIOHHOM IMJIOCKOCTH"

8 CobOoaHoe manenue ten. OnsiTel [annnes 1
PaBHOMEpHOE JBIKEHHE TIO OKPY)KHOCTH.

9 [Tepwon u wacToTta oOpameHus. JInaeiHas u 1
YTJI0Basi CKOPOCTH

10 LleHTpOCTpEMHUTENIBHOE YCKOPEHUE 1

11 [TepBrrii 3akoH HetoToHa. Bektop cubl 1

12 Bropoii 3akon HetoToHa. PaBHOIEHiCTBYIOIIAS 1
cuia

13 Tperwnii 3akon Herotona. Cyneprno3unus il 1

14 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1
Hprorona

15 Cuna ynpyrocrtu. 3akoH ['yka 1

16 Pemenne 3agau mo reme «Cuiia ynmpyroctum» 1

17 Jlaboparopnas pabota «OnpeneneHne KecTKoCTU 1
MIPYXUHBDY

18 Cuna TpeHus 1

19 Pemenue 3anau no reme «Cuja TpeHUsI» 1

20 JlabopatopHas pabora "Onpeznenenue 1
Kod(duIMeHTa TPEeHUs CKOJIbXKEHUs"

21 Pemenne 3amau no teme "3akonsl HeroToHa. Cuia 1
ynpyroctu. Cuna tpenus”

29 Cuna TsDKeCTH M 3aKOH BCEeMHPHOTO TATOTEHUS. 1
YckopeHue cBOOOIHOTO MaACHUS
Ypok-koHpepenus "JIBukeHne Tex BOKPYT

23 rpaBuTaMOHHOTO 1IeHTpa (ColHeYHas cucTeMa). 1

TamakTukn"
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Pemenne 3agau mo reme "Cuiia TSHKECTH M 3aKOH

24 BCEMUPHOTO TAroTeHus"

o5 [lepBas xocmuueckas ckopocts. HeBecomocTs 1
Heperpy3Ku
PaBHOBecue marepuaibHON TOUKH. AGCOTIOTHO

26 TBEpAOE Teno. PaBHOBecue TBEPOTO TENa ©
3aKPEIUIEHHOM OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenne 3agau o reme "MomenTt cuibl. Llentp
TsKEeCTH"
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

29 "Mexannueckoe BUKeHue. B3aumoaelictue
Ten"

30 KonTponbHas pabora no teme "Mexanuueckoe
nBrokenne. B3aumoneiictsue ten"
Nmnynsce Tena. UMmynse cuitbl. 3aK0H

31 COXpaHEHUs UMITYJIbCa. YTIPYrOo€ U HEYNpyroe
B3aMOJEHCTBUE

32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS
nMIynbca'

33 VYpoxk-koupepennus "PeakTuBHOE IBUXEHHUE B
NpUPOAE U TEXHUKE"

34 Mexanuveckasi paboTa U MOIITHOCTh

35 PaboTa cuibl TsDKECTH, CUIIBI YIPYTOCTH U CHUJIBI
TPEHUs
JlaGopaTtopHas pabdora «OnpeneneHue padoThI

36 CHJIBI TPEHUS IIPU PABHOMEPHOM JIBUIKEHUU TENa
10 TOPU30HTAJILHON TOBEPXHOCTH

37 CBs3b Hepruu u padboTsl. [loTeHnnanbHas
SHEprus

38 Kunernueckas sneprus. Teopema o
KUHETHYECKOW SHEpruu

39 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE

40 JIaGopatopHas pabota «/3ydeHne 3akoHa
COXpaHEHHUs SHEPTUN»

41 KonebarenbHoe TBUKEHUE U €r0 XapaKTePUCTHKH

42 3aryxaromue Koysebanus. BeiHyx1eHHbIE
kosnebanus. Pezonanc

43 MareMaTuyecKkuii U NpyKUHHBIN MAsITHUKH
Ypok-uccnenoBanue «3aBUCUMOCTD IIEpPUOIA

44 KoJie0aHUN OT )KECTKOCTH MPYKUHBI U MACChI
rpy3a»

45 [IpeBpalenne 3HEprun Mpu MEXaHNYECKUX
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KOJIEOaHUAX

JlaboparopHnas pabota «OnpeneneHne 4acToTsl U

46 nepro/ia KoJieOaHui MPY)KMHHOTO MasTHIUKA
Jlaboparopnas pabota «IIpoBepka

47 HE3aBUCHUMOCTH MepHo/ia KojebaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT MaCChI Tpy3a»

48 Mexanudeckue BoJHbI. CBOMCTBa MEXaHUYECKUX
BOJIH. [Ipo10sibHBIE U TIOTIEPEYHBIE BOJIHBI

49 Ypok-koH(pepeHmus "MexaHu4eCKHe BOJTHBI B
TBEPIOM Teie. CelicMuiecKkue BOJTHBI"

50 3Byk. PacnipocTpanenue u otpaxeHue 3Byka

51 Ypoxk-uccnenosanue "HabnroneHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

59 I'poMKOCTH 3ByKa M BBICOTA TOHA. AKYCTUYECKUM
pe30HaHC

53 VYpok-koHpepenmus "YnbpTpa3Byk U HHGPa3BYK B
MIPUPOJIE U TEXHUKE"
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe

54 "3akoHbI coxpaHeHUs1. MexaHn4ecKue KoaeOanms
H BOJIHBI"
KonTtponpHas padoTa o Teme "3aKoHbI

55 coxpaHeHUs. MexaHn4YecKkue KojJeOaHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHhHIE
BOJIHBI

57 CBoiiCTBA AJIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koudepennus "llkana 371eKTpOMarHUTHBIX

58 BOJIH. Vcnosib30BaHuE AIIEKTPOMAarHUTHBIX BOJH
IUIA COTOBOM CBA3U"
VYpok-uccnenoBanue "M3yueHne CBOUCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IOMOILBIO
MoOuIBHOTO TenedoHa"

60 Pewrenue 3aga4u Ha onpeieIeHUE YaCTOThI U
JUIMHBI 3JIEKTPOMAarHUTHOM BOJIHBI

61 DnekTpoMarHuTHas npupoja csera. CKOpocTb
ceera. BonHOBBIE CBOMICTBA cBETa
Hcrouynuku ceera. [Ipsmonuneitnoe

62 pacrnpocTpaHeHue cBeta. 3atMeHust CosHLA U
Jlynsl

63 3aKoH oTpaxeHus cBera. 3epkana. Pemenue
3a/1ay Ha TPUMEHEHUE 3aKOHA OTPAKEHUS CBETa

64 [Ipenomiienne cBeta. 3aKOH MPEIOMIIEHUS CBETA

65 [TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

Hcnonp30BaHuE MOJIHOTO BHYTPCHHCTO
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OTPAKCHUS B OIITUYCCKHUX CBCTOBOJAAaX

JlaboparopHuas padota "HMccrnenoBanme

66 3aBHCHUMOCTH YTJIa MPEJIOMIICHHUS CBETOBOTO JIy4a
OT yTJia MaJieHUsl Ha TPaHUIIe "BO3IYyX-CTEKIIO""
Ypok-koHpepenmus "Vcnonb30BaHNEe TTOTHOTO

67 BHYTPEHHETO OTPaKCHHUSI: CBETOBO/IBI,
OITHKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTuyeckast CUiia JTUH3BI

69 [Toctpoenue n300pakeH B TMH3AaX
Jlaboparopras padota "Onpenenenre (HOKyCHOTO

70 PAcCTOSTHUS U ONTHYECKOM CHIIBI cOOMparoien
JIMH3BI"

71 VYpok-koHpepenuus "OnTuyeckre JUH30BbIE
npuoops"”

72 ['na3 xak ontuueckas cucrema. 3peHue

73 VYpoxk-koudepennus "Jledextor 3penus. Kax
COXpPaHUTH 3peHue"

Paznosxxenune Genoro ceeta B ciekTp. OMBITHI

74 Hprorona. CinoxeHue CrieKTpaabHbIX [IBETOB.
Hucnepcus cBeta
JlaGopaTtopHnast pabota "OMBITHI 1O Pa3I0KEHUIO

75 0eJIoro CBeTa B CTIIEKTP M BOCTIPUATHIO I[BETA
MPEAMETOB TIPH UX HAOJIOICHUH Yepe3 1IBETOBHIC
buapTpH"

76 VYpok-npaktukym "BosiHOBBIE CBOWCTBA CBETA:!
aucnepcusi, uHTephepeHus u audpaxus"”

77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb
aroma

78 [Tocrynatel bopa. Monens aroma bopa

79 Hcnyckanue v MorIonieHne CBeTa aTOMOM.
KBantsl. JIuHeiuaTbie CIEKTPBI

80 Ypok-npaktukym "HabmoqeHue ciekTpoB
HCITyCKaHUs"

81 PangmoakTuBHOCTE U €€ BUIIBI

82 Crpoenue aToMHOro siipa. Hykinonnas mojaenb

83 PannoakTuBHBIE ipeBparieHus. 30Tombl

84 Pemenue 3agau o teme: "PagnoakTHBHbBIE
npespameHus”

85 [lepuon nomypacnazna

86 Ypok-koHpepennus "PaguoakTuBHbIE U3TYyICHUS
B MPUPOJIE, METUIIUHE, TEXHUKE"

87 SnepHble peakiuu. 3aKOHbI COXpaHEHUs

3apsAA0BOTO U MaCCOBOTO YUCEII
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DHeprusi CBSI3u aTOMHBIX sifiep. CBsI3b Macchl U

88 1
SHEPrUn

89 Pemenue 3ama4 no teme "SnepHsie peakiun" 1

90 Peakuuu cunTesa u geneHus suep. Mcrounuku 1
sHepruu CoJiHLA U 3BE3 ]
VYpox-koupepenuus "SnepHas sHEpreTHKA.

91 JIefcTBHS palMOaKTUBHBIX U3JIy4YE€HUN HA KUBbIC 1
OpraHu3mal"
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

92 "DIEKTPOMAarHUTHOE T0JIe. DIIEKTPOMArHUTHEIE 1
BoJHBL. KBaHTOBBIC siBJIEHMS "
KonTponbHas pabota no teme

93 "DIEeKTPOMAarHUTHOE T0JIe. DIIEKTPOMAarHUTHEIE 1
BoutHBL. KBaHTOBBIC siBIIeHUS"

94 [ToBTOpenue, o6odmenue. JlabopaTtopHbie paboTHI 1
1o kypcy "Bzaumonericrsue ten"
[ToBTOpenue, 0600meHne. Permenne pacueTHBIX 1

95 KadeCcTBEHHBIX 3aJ1a4 110 Teme "''TermIoBele 1
npouecch”
[ToBTOpenue, 0600IeHNe. Permenne pacueTHBIX 1

96 KadecTBeHHBIX 3a7a4 o Teme "KIIJ] TeraoBeix 1
nsurareaen"
[ToBTOpeHue, 0600meHne. Permenne pacueTHbIX 1

97 KadecTBEHHBIX 3aAa4 1mo Teme "KITJ] 1
3JIEKTPOYCTaHOBOK"

08 [ToBTOpenue, o6o6menue. JlabopaTtopHbie paboThI 1
1o kypcy "CBeToBbI€ ABICHUA"

99 [ToBTOpenue, o6o6menue. Pabora ¢ Tekcramu mo 1
TeMme "3aKOHbI COXpaHEHHUs B MEXaHUKe"

100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekcramu 1o 1
teme "Kosebanus u BoJIHBI"

101 [ToBTOpeHuEe, 0600mEeHne. PaboTa ¢ TekcTamu 1Mo 1
teme "CBeTOoBbIE sBJICHUS"

102 [ToBTOpeHuEe, 0600mEeHne. PaboTa ¢ TekcTamu 1Mo 1
teme "KBaHTOBas U simepHas pusnuka'
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