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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO OOIIEro oOpa30oBaHHUS COCTAaBJICHA HAa OCHOBE
MOJIOKEHUHA M TpeOOBAaHMU K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM YpPOBHE OCHOBHOH 00pa3zoBaTeiabHOM
nporpammel, npeactaBieHHbIX B @I'OC 00O, a Taxke ¢ yuérom denepaabHON pabodeid MporpaMMbl
Bocriutanus v KoHuenuu npenogaBanus yueoHoro npeamera «dusukay.

Copepxanue mnporpammbl 10 (U3MKE HAmpaBieHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH 00YyYarOMIMXCsl M OPraHU3alUI0 N3YdeHUs (PM3MKU Ha JEATEIbHOCTHOW OCHOBE. B mporpamme
1Mo (U3MKE YYUTHIBAIOTCS BO3MOXHOCTH y4yeOHOro mpenMera B peanusanuu TpedoBanuit @I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM M METAINPEIMETHBIM pe3yibTaTaM OOY4eHHs, a TAK)KE MEKIPEAMETHBIC CBSI3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETOB HAa YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHMs.

[Iporpamma o u3mKe ycTaHaBIMBAET pacupeesieHle yueOHOro MaTepraia 1o rojam ooydenus (1o
KJlaccaMm), IpejiaraeT NPUMEPHYIO MOCIeI0BAaTENIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEH 00ydarommxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOW IMOMOIIM YYHUTETIO B
Co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4eOHOMY MTPEIMETY.

du3uKa ABIAETCS CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY
(du3HUYecKre 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUN, U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMUECH
u (Qusuueckoll reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTHUHY MHpa, MPEIOCTaBISET
HanOonee sicHple OOpas3lbpl MPUMEHEHHs HAyYHOTO MeETOAa IO3HaHWsS, TO €CTh cmoco0a MOoIydeHUs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 TJIAaBHBIX 337a4 (PU3UYECKOr0 00pa30BaHUS B CTPYKType oOmero oOpa3oBaHUS COCTOHMT B
(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH U MHTEpECa K HayKe y 00y4aroIuxcsl.

Wzyuenne ¢pusnku Ha 6a30BOM ypOBHE MPEATIONIATAET OBJIACHHE CIEAYIOIIMMU KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYUYHYIO0 IPAaMOTHOCTbD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OICHUBATh U NIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;
® HHTEpNPETUPOBAThH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTENbCTBA JIsl TOTYUYEHUSI BHIBO/IOB.

Henu uzyuenust ¢u3uMKM Ha ypOBHE OCHOBHOTO 00IIero obpazoBaHusi ompezaeieHbl B Kouuenmuu
npemnojiaBanus yueoHoro npeamera «Pusnka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuny,
peayn3yIolMX OCHOBHBbIE 0O0lLIe00pa3oBaTeabHble MPOrpaMMBbl, YTBEpkAEHHON pemeHuem Komierun
MunucrepcTBa npocserienus Poccuiickoit deneparuu (mporokoi ot 3 aexadps 2019 r. Ne [TK-4BH).

Henu usyvyenus ¢pusuku:

e npuoOpeTeHHe WHTepeca U CTPeMIICHHUs OOyJaroIIMXCsl K HAyYHOMY M3YYEHHUIO MPUPOJbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE IMPEJCTaBICHUA O HAYYHOM METOJIeé MO3HaHUS M (POPMUPOBAHHUE HCCIEIOBATENHCKOIO
OTHOILIEHHUS K OKPYXXaIOLIUM SIBICHUSM;

e (opmupoBaHME HAay4YHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YEHHMs] OCHOB CTPOEHMSI MaTepuu u
(byHIaMeHTaJIbHBIX 3aKOHOB (DM3UKH;

e (opMHUpOBaHME MPEACTABICHUN O poiU (PU3UKM AJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M
TEXHOJIOTHI;

e pa3BUTHE TMpEACTaBIEHUII O BO3MOXHBIX cdepax Oyayuiell npodeccuoHaTbHON AedaTeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHre 3TUX IeNeil mporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
o0ecrnieunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e npuoOpeTeHHEe 3HAHUM O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXAHWYECKHX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpuHOOpEeTeHHE YMEHUIl OMUCHIBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS C UCTIOJIb30BAaHUEM IOJIYUEHHBIX
3HaHUM;

® OCBOCHHME METOJIOB PELICHHs MPOCTEUIINX PAcYETHBIX 3a/1a4 C UCHOJIb30BaHUEM (DU3MUYECKUX MOAETCH,
TBOPUYECKUX U NIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHI HaOMIOJaTh MPUPOJHBIC SBJICHHUS W BBIIOJIHATH OMBITHL, JabOpaTopHbIe PabOThl U
HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM N3MEPHUTEIBHBIX IPHOOPOB;



e ocBocHHME NPUEMOB paboThl ¢ HMH(popMalHend (U3NYECKOro COAEp)KaHUs, BKIIOUYas HH(POpMAIUIO O
COBPEMEHHBIX JTIOCTHKECHUAX (DU3UKH, aHATIN3 U KPUTHUUYECKOE OLIEHUBAaHUE UH(POPMALINY;
® 3HAKOMCTBO co chepamu podhecCUOHATBLHON NeSTENbHOCTH, CBSI3aHHBIMU € (PM3UKON, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUSIX (PHU3HUECKON HAYKH.
Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa30OBaHMS OTBOIUTCS
238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henelo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce
— 102 4aca (3 yaca B HeZIeINIO).

[Ipennaraemeiii B mporpamMMe 1o ¢Gu3MKE NepedeHb JIabopaTOPHBIX pPAOOT U  OMBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYUTelb JelaeT BbIOOp MpoBeneHHs Ja0OpaTOpPHBIX PadOT M ONBITOB C
y4éTOM HHIUBUIYaJIbHBIX OCOOEHHOCTEH OOydyaroluXxcs, CHUCKAa JKCIEPUMEHTAIbHBIX 3aJlaHuM,
IpeJylaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3uke.

COJAEP)KAHUE OBYUYEHUS
7 KJIACC

Pasznen 1. ®u3uka v € poJsib B MO3HAHUU OKPYKAKOIIEr0 MUPa.

®usnka — Hayka o mpupoae. SApneHust npupoabl. Ousnyeckue sBICHUS: MEXaHUYECKUE, TEIJIOBEIC,
AJIEKTPUUYECKUE, MATHUTHBIE, CBETOBEIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux enuyuH. Dusnueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHasi cucTemMa eIuHUII.

Kak ¢u3uka m npyrue ecrecTBEeHHbIE HAyKH HM3Y4aloT Npupoay. EcTecTBeHHO-HAydHBIA METO[
MO3HaHUs: HAOJIIOIeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBMKCHUE TUIIOTE3, IKCIIEPUMEHT IO TIPOBEPKE
rUnoTes3, 00bsiCHEHNE Ha0I01aeMoro siBieHus. Onucanue GU3nYecKux SBICHUN C MOMOIIBI0 MOJIETICH.

Hemoncmpayuu.

1. MexaHnuecKkue, TEIIOBBIE, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHS.

2. ®uznveckue NpuOOPHI U IPOIIETypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U U(POBBIM MTPHOOPOM.

Jlabopamopuvie padomol u onvimul.

Omnpenesnenue eHbl JeJIeHUs IKalbl U3MEPUTEIBHOT0 Mpuodopa.

N3mepenue paccTossHUMN.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.

OmnpeneneHue pa3MepoB MaJlbIX Te.

W3mepenue TeMnepaTypsl Ipy MOMOIIH KHIKOCTHOTO TEPMOMETpA U AATYMKA TEMIIEPATYpBHI.
[IpoBenenne wccineOBaHUs TO MPOBEPKE THIOTE3BI: AATBHOCTH IMOJIETA MIApUKa, ITYIIEHHOTO
TOPHU30HTAILHO, TEM OOJIbIIe, YeM OOJIBIIE BHICOTA ITyCKa.

Paspen 2. IlepBoHayanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJEKYJIbI, MX pa3Mepbl. ONbITHI, 1O0Ka3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEIECTBA.

ok wbdE

JIBmkenue uacTtul] BemiecTBa. CBsA3b CKOPOCTH IBMKEHMSI 4acTHUIl ¢ TeMIiieparypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzaumonelicTBre yacTull BellecTa: NPUTSHKEHNE U OTTAIKMBaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHHUE ra30B, KHUJIKOCTEH M TBEPIBIX (KPUCTAUTMUYECKUX) Tell.
B3anMocBsi3p MeX1y CBOWCTBAMM BELIECTB B PA3HBIX arperaTHBIX COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. Habmopaenue nuddysuu.

3. HaOmonenue siBineHu, OOBICHIIOMNXCS MPUTSHKEHUEM HITH OTTaJIKUBAHHEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OueHnka quameTpa aToOMa METOJIOM PSIOB (C HCIOIB30BaHUEM (QoTOoTrpaduii).

2. OnsbITHI 10 HAOIOJACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHUe U B3aUMO/eiicTBUE TeJl.



Mexannyeckoe ABWKeHHE. PaBHOMepHOe UM HepaBHOMepHOe aABMKeHHE. CkopocTh. CpemHss
CKOPOCTbH IPU HEPABHOMEPHOM JIBH)KEHUU. PacuéTt myTu u BpeMeHu JABHKEHUS.

SIBnenne wmHepuMM. 3aKOH HHepUMM. B3aumoneicTBUE Ten Kak NPUYMHA W3MEHEHHUS CKOPOCTHU
NBIDKEHUS Tell. Macca kak Mepa HHepTHOCTH Tedna. [noTHocTh BemecTBa. CBsi3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucThka B3aumozeiicTsus Ten. Cuiia ynpyrocT u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIbIO TUHAMOMETpa. SIBJieHHE TATOTeHUs U cuia TsokecTu. Cuila TsbKecTH Ha ApYyrux miaHertax. Bec
tena. HeBecomocTs. CriokeHHE CuMIl, HAMPaBICHHBIX MO OJMHOM mpsimoil. PaBHoxeicTByromas cun. Cuna
TpeHus. TpeHue CKOIbKEHUs U TpeHue Nokos. TpeHnue B pupoie U TEXHUKE.

Jemoncmpayuu.

HaGimoieHne MexaHUn4ecKoro JIBH)KEHUS Tela.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habmtoienue siBjeHUsI UHEPIIUH.
Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOH.
Jlabopamopnuvie pabomot u onvimel.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIapuka B JKUIKOCTH, MOJIEIH
AJIEKTPUYECKOTO aBTOMOOWIISA U TaK J1ajiee).
2. OmpeneneHue CpeHe CKOPOCTH CKOJBKEHUS OpyCKa MITH MAaprKa 0 HAKIIOHHOH IIOCKOCTH.
Omnpenenenue MWIOTHOCTU TBEPIOTO TeNa.
4. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHUS (nedopManuu) MPYKHHBL  OT
IIPUIIOKEHHOMN CHUIIBL.
5. OMmBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHUS OT Beca Tella U XapakTepa
COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHbIICHNS U yBeIMYeHUS JaBieHus. JlaBneHue raza. 3aBUCUMOCTD J1aBJICHUS
raza ot o0wréma, temmneparypol. [lepenava paBiaeHus: TBEPABIMU TEIaMH, XUJIKOCTSIMH U Ta3amMu. 3aKOH
[Tackans. [TneBMaTnuecKkre MalIMHBI. 3aBUCUMOCTH JIaBIIEHUS KHUJIKOCTU OT TNyOuHBI. ['mapocraTudeckuii
napanaokc. Coobmatontuecs cocynsl. ['uapaBinueckue MeXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe maBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3AYHIHON 000JI0OYKH
3emun. Onwit Toppuuerun. M3mepenne atMochepHOro JaBiieHus. 3aBUCUMOCTh aTMOCGHEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEeM Mops. [Iprbops! ams n3MepeHust arMocepHOTro 1aBICHUS.

JleiicTBHE XKUIKOCTH M Ta3a Ha MOTPYXEHHOE B HHUX Teno. BrITankuBaromias (apXxumenoBa) CHIIA.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.

Hemoncmpayuu.

o0k wbdE

w

1. 3aBucuMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.

2. Tlepenaua maBrneHUs KUAKOCTHIO U Ta30M.

3. Coolmaromniyecs: COCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. TlposiBneHue AecTBHsI aTMOCHEPHOTO JTaBICHUSI.

6. 3aBUCHMOCTh BBITAIKUBAIONICH CHUIBI OT 00BEMA MOTPYKEHHONW YacTH Tela M IUIOTHOCTH
JKHJIKOCTH.

7. PaBEHCTBO BBITAJKHBAIOIIEH CHJIBI BECY BHITECHEHHOM KHIKOCTH.

8. VYcnoBue miaBaHWS TeN: TUIABAaHWE WM TOTPYKEHHE TN B 3aBHCHUMOCTH OT COOTHOIICHUS

IIOTHOCTEH Tea M KUIKOCTH.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJE OT 00bEéMa MOrpyXKEHHOM B )KUJIKOCTh YAaCTH Tea.
2. OrmpeneneHue BHITAIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TEJIO, TOTPYKEHHOE B KUIKOCTb.



3. TlpoBepka HE3aBUCUMOCTH BBITAIKHUBAIOIICH CHIIBI, JCHCTBYIONIEH HA TEJIO B KUIAKOCTH, OT MAacChl
Tena.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAJIKUBAIOUIEH CUIIbI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KHUIKOCTh YaCTH T€Ja U OT INIOTHOCTHU KUKOCTH.

5. KonctpyupoBanue apeoMeTrpa WM  KOHCTPYMpOBaHHE JIOAKM U  ompeeneHue  eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTb. [IpaBuUO paBHOBECHS phlyara.
[Ipumenenue mnpaBuiia paBHOBECHS pbluara K Osoky. «3omoroe mpaBmio» mexanuku. KIIJ[ mpocTbix
MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckass W noTeHuuanbHas sHeprus. lIpeBpamienue oaHOro BUAa
MEXaHWYECKOM PHEPIUU B APYroil. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. TIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM IBHKEHHH Teja MO TOPU30HTaIbHOU

MMOBEPXHOCTH.

2. WccnemoBaHue yCIOBHI paBHOBECHS phluara.

3. Usmepenne KI1J] HaKIIOHHOH IIOCKOCTH.

4. W3yudeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPTUU.

8 KUIIACC

Paznen 6. TerioBble siBeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOU TEOPUH CTPOCHHUS BeliecTBa. Macca u pa3mepbl
aTOMOB M MoOJIeKyd. ONBITB, NOATBEPKAAIOLUIME OCHOBHBIE IOJOKEHUS MOJEKYISIPHO-KMHETHYECKOM
TEOPUH.

Monenu TBEpIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BenlecTBa. Kpucramimueckue u aMmopdHbie
tena. OOBsICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TEI HAa OCHOBE TMOJIOKEHUN MOJEKYJISPHO-
-KHHETHYeCKOU Teopur. CMaunBaHUE U KaMWUISIpHbIE sBJIEHUS. TemioBoe paciiupeHue u coxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YacTUll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW OJHEpPruu: TeIUionepenada M CoBepiieHue padoTel. Bumsl
TETUTOTIEPEIavu: TEIJIONPOBOHOCTb, KOHBEKIIUS, N3TyUCHHE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH W TEeIIOoBOE paBHOBECHE.
VYpaBHenue temnoBoro Oamanca. [lnaBneHue M OTBepAeBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
terota TuiaBieHus. [lapooOpa3zoBanue u koupaeHcarusa. Mcnmapenwe. Kumenme. YaenbHas Teruiora
nmapooOpa3oBaHus. 3aBUCUMOCTb TEMITEPaTyphl KATIEHUsI OT aTMOC(HEPHOTO TaBJICHHS.

Bnaxxnocts Bo3ayXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ TemmoBoro asuratens. TersoBble ABUTATENH H
3alIuTa OKPY>KaroIIe Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6mronenue quddysun.

HaGmoienue sSBiIeHU CMAaYMBAHWSI U KAMAJUTSIPHBIX SBJICHHM.

HabmroieHre TemioBoro pacimmupeHus Tel.

W3meneHue naBieHus ra3a npyu U3BMEHEHUU 00bEMA U HarpeBaHUU WM OXJIAKICHUH.
[IpaBuna nu3amMepeHus TeMnepaTypsl.

Bunael Terionepenayu.

NoakownE



8. OxuaxkaeHue mpyu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHUH PabOThl BHEITHUMH CHIJIAMH.

10. CpaBHeHue TEMI0EMKOCTEH pa3IMUHBIX BELIECTB.

11. HaGnroieHre KUTIEHUSI.

12. HaGmroeHue nocTOsSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.

13. Mozeny TEIIOBhIX IBUTATEIEH.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSIKCHHSL.

OnpITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MM caxapa.

OnbIThI 10 HAOTIOEHUIO TETIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue 1aBIeHNUs BO3AyXa B OAJUIOHE MINPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/IyXa OT €ro 00bhEMa M HArpEeBaHUS HITU

OXJIQKICHUSI.

6. IIpoBepka rumnoTe3bl JMHEHHONW 3aBUCUMOCTHU UIMHBI CTOJOMKA JKUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HabmroneHwe W3MEHEHUsT BHYTPEHHEH SHEPTHH Tella B pe3yibTare TeIulonepenayd U paboThI

oW E

BHEIIHUX CHUIIL.

8. MHccrenoBanue sBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOTHON U ropsiueii BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO BOJOH NpU TEIIOOOMEHE C HarpeThiM

METAIINYECKUM LIUJIUHAPOM.

10. Onpexnenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHus.

12. Onpenenenre OTHOCUTENBLHOM BIAKHOCTH BO3yXa.

13. OnpenencHue yAeIbHOM TEIIOTHI TUIABJICHHUS JIbJA.

Pa3pea 7. DiekTpuyeckue 1 MATHUTHBIC SIBJICHHSA.

Onexrpuszanus Tena. J[Ba poja 3JIEKTpUYECKHX 3apsaoB. B3anmmoneicTBue 3apsKEHHBIX Tel. 3aKOH
Kynona (3aBuUCUMOCTD CHJIBI B3aMMOJICHCTBUS 3aPSKEHHBIX TN OT BEJIMYMHBI 3apSA0B U PACCTOSTHUS MEXKTY
TeIamu).

Onextpuueckoe mone. Hanpsk€HHOCTh anekTpuyeckoro mois. IlpuHnun — cynepno3unuu
JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEeMEHTapHbIM 3ekTpuueckuil 3apsan. CrpoeHue aroma.
[TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

ONEeKTPUUYECKUN TOK. YCIOBHS CYILIECTBOBAHUS DJJIEKTPUUECKOTO TOKA. VICTOYHMKHM IOCTOSHHOTO
ToKa. JlefcTBUS 3NEeKTpHUUECKOro ToKa (TEIUIOBOE, XMMHMYECKOe, MarHUTHOE). DJEKTPUYECKHH TOK B
KHUJKOCTAX U razax.

Onektprueckass nenb. Cuia TOKa. OileKTpuueckoe HampspkeHue. CONpOTUBIEHUE NPOBOJHUKA.
VYaenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH Oma s yuyacTka nenu. [locnenoBatenpsHoe U napajjiesibHOE
COEJMHEHHE NTPOBOJHUKOB.

PaGora m MoOIHOCTH 3J€KTpUUecKOro Toka. 3akoH Jlxoyns—JleHna. DnexkTpuueckue LENu U
MOTpeOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

IloctosiHHbIE MarHuTHL. B3auMmonelcTBHE MOCTOSHHBIX MarHUTOB. MarautHoe nose. MarHutHoe
noJsie 3eMJIM U €ro 3HaueHue Ui )KU3HU Ha 3emuie. OnbIT Jpcrena. MarHuTHOE 1oJie 3JEKTPUUECKOTo TOKa.
[IpumeHeHne »SIEKTPOMArHUTOB B TEXHHKE. JIeHCTBME MAarHUTHOrO MOJs Ha MPOBOJHUK C TOKOM.
DneKTpoABUTaTeIh MOCTOSHHOTO TOKA. Vcronb30BaHue 371eKTpoIBUTaTeNlel B TEXHUYECKUX YCTPOICTBax U
Ha TPaHCIOpTe.

Oneitel Dapaned. SBneHue snexkTpoMarHUTHOM MHAyKuuu. IlpaBuno Jlenna. Dnexkrtporeneparop.
CriocoObl NOJYy4YEHHs DJIEKTPUYECKOH HHEPruu. OJIEKTPOCTAHIMM Ha BO300HOBISAEMBIX HCTOYHUKAX
JHEPIUH.

Hemoncmpayuu.
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DJIeKTpu3anus Tell.

JIBa poa 3JIeKTpUUYECKUX 3apsiIOB M B3aUMOJEHCTBUE 3apsKEHHBIX TEl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXPaHEHHMS AIEKTPUUECKUX 3aPs/IOB.

[IpOBOTHUKY W TUATECKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJMHUM 3JIEKTPUUYECKOTO TOJISL.

VcTOYHHKH ITOCTOSSHHOI'O TOKA.

JlelicTBUSA SIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUIKOCTH.

. ["'a30BBbIi1 pa3psa.

. I3MepeHue cuibl TOKa aMIIEpMETPOM.

. I3MepeHue 3J1eKTpUYeCKOro HaNPsHKEHUS BOJIBTMETPOM.

. PeoctaT u MarasuH conpoTUBJICHUH.

. BzanMoaeiicTBue NOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS IOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHOE noJjie ToKa. JJIeKTPOMarHur.

. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.

. DJNEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnepoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

. OnbrTer @apapest.

. 3aBUCHMOCTH HaIpaBJIEHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.

25.

QHGKTpOF CHECPATOP MMOCTOSAHHOI'O TOKA.

Jlabopamopuvie pabomul u onvimol.

ok wnE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

OnpIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH T HHAYKIMEH U IPH COPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUIECKOTO OIS HA TPOBOIHUKY U TUDJIEKTPUKH.

C6opka 1 mpoBepka pabOoThl ANEKTPHUUECKON LEMH MOCTOSTHHOTO TOKa.

H3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€PE3 PE3UCTOP, OT CONPOTUBIICHHS PE3UCTOPA
U HaIIpsDKEHUS Ha PE3UCTOPE.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTb IEKTPUYECKOTO COIPOTUBIIEHUS NPOBOJHUKA OT €0
JUIVHBI, TUIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIIOKEHUS HANPSKEHUW TMPHU  TOCIEAOBATEIbHOM COEIMHEHUH [BYX
PE3UCTOPOB.

IIpoBepka nmpaBuia 1is CUJIbI TOKA MIPU NAPAIIICIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UAYLIETO YePe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH YNEKTPAYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO Yepe3 JIAMIIOYKY, OT HAIIPSKEHUS Ha HEH.
Onpenenenne KII/[ narpeBarens.

HccnenoBanne MarHMTHOTO B3aWMOJEHCTBHSI IOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB MPHU UX O0BEAMHEHUHU U Pa3/IeICHHUH.
HccenenoBanue neicTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTyIIIKE.

N3y4eHne neicTBUS MATHUTHOTO I10JIs1 HA IPOBOJAHUK C TOKOM.

KoHnctpynpoBaHnue u usydeHue padoThl 2JIEKTPOABUIaTeNs.



20. Usmepenne KIIJ anekTpoaBuraTeIbHOM YCTAaHOBKH.
21. OnbITHl MO KCCIEIOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM WHAYKIIMU: HCCIEAOBAaHHE H3MEHEHUI
3HAUEHUS U HallpaBJICHUs MHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOr0 JBHXKEHUSA. PaBHOMEpPHOE MNPAMOJIMHENHOE JBUXeHHUE. HepaBHOMEPHOE MPAMOJIMHEUHOE
nBukeHue. CpeHsisi ¥ MTHOBEHHAsl CKOPOCTh Tella IPU HEPAaBHOMEPHOM JBUIKEHHH.

Yckopenue. PaBHOoyckopeHHOE NpsMorHeiiHOe nBmkeHne. CBoOoHOe nagenue. OnbIThl [ anwes.

PaBHoMepHOEe nBUXKeHUE MO OKpykHOCTU. Ilepuox m uvacrora oOpamienus. JluneiiHas u yrioBas
ckopocTH. LleHTpocTpeMuTENIBHOE YCKOPEHNE.

Ilepeeii  3akoH Hprotona. Bropoit 3axkoH Hperorona. Tperuit 3akoH Hberorona. IlpuHnun
CYTNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEeHUsl CKOJIbKEHUS, CUjla TPEHUs TIOKOs, Ipyrue
BU/IbI TPEHUSL.

Cuna TsKECTU U 3aKOH BCEMHUPHOTO TATOTEHUsI. Y CKOpEHHE CBOOOIHOTO NaieHus. [IBuxKeHue miaHeT
Bokpyr CosHua. [lepBas kocmuueckast ckopoctb. HeBecoMOCTh U neperpy3Ku.

PaBHOBecue martepuasibHOM TOuYkH. AOCONMIOTHO TBEpmoe Teno. PaBHOBecwe TBEpAOrOo Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynece tena. U3menenne ummynbea. Mmnynbse cuibl. 3aKOH coXpaHEHMsI uMIyjbca. PeakTuBHOe
JBUYKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsi3b SHEPrUH H
pabotel. [loTeHnManbHas PHEPTUsl Teja, MOAHIATOTO HAJA MOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHEPrus
ckaroil mpyxuHsl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW OHHEPrHMM. 3aKOH COXpaHEHMS
MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE ITyTeH W TPAEKTOPHUIl JBIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHTEIHHO PA3HBIX Tel

OTCU€Ta.

3. H3mMmepeHune cKOpOCTH U YCKOPEHUS MPSMOIMHEHHOTO JABMKEHUS.

4. UccnenoBaHue MpU3HAKOB paBHOYCKOPEHHOIO JBUKEHMS.

5. HaOmronenue nBuxeHMs Teja 1o OKPYKHOCTH.

6. HaOmioneHune MexaHHMYECKUX SBICHHMH, MPOUCXOAMMX B cucteMe oTcuéra «Tenexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENFHO KaOMHeTa (U3UKH.

7. 3aBHCHUMOCTb YCKOPEHHUS Tella OT MacChl Tejla U JEHCTBYIONIEH Ha HETO CUJIBL.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Tena MpU YCKOPEHHOM JIBH)KEHUH.

10. ITepenaya umMiysabca Mpu B3aMMOIEHCTBUH TEJL.

11. IIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHue UMITyIbCa MTPH HEYITPYTOM B3aUMOICHCTBUH.

13. Coxpanenue UMITyabca MpHu aOCOIIOTHO YIIPYTOM B3auMOJIEHCTBUN.

14. HaGnroneHue peakTUBHOT'O JIBUKEHUS.

15. CoxpaHeHre MEXaHUYECKOM dHEPTUU IpU CBOOOAHOM MaICHHH.

16. CoxpaHeHne MEXaHUYECKON SHEPTUH TIPH JIBMKEHUH TeJIa O] ISHCTBUEM TPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoHcrpyupoBaHue TpakTa Jjsl pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOTO ABW)KECHUS IIApUKa WIN

TEJIEKKH.
2. OmpepneneHue cpenHell CKOPOCTH CKOJBXEHUS Opycka WM JIBH)KEHHS IIapHKa MO HAKJIOHHOM
IIJIOCKOCTH.



3. Ompeznenenue yCKOpeHHUs Tejla MPU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW TIIOCKOCTH.
4. UccnegoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HayalbHOM
CKOpPOCTH.
5. IIpoBepka THIOTE3BI: €CIIM NMPH PABHOYCKOPEHHOM JBM)XCHUU 0€3 HadaJlbHOH CKOPOCTH IyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIbI TPEHHUSI CKOJIBKEHUS OT CHIIbI HOPMAJIBHOTO JaBJICHUSI.
Onpenenenne KodhdUIMEHTa TPEHUS CKOJBKCHHSL.
Onpenenenne KECTKOCTU NPY>KUHBI.
Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUU Tela IO TOPU30HTAIBHON
MTOBEPXHOCTH.
10. Onpenenenne pabOTHI CHIIBI YIPYTOCTH MPH NOAbEME TPy3a C MUCIOJIb30BAaHHUEM HEMIOIBUKHOTO U
IIOJIBUJKHOTO OJIOKOB.
11. 3y4enue 3akOHa COXpaHECHUSI SHEPTHH.
Pa3zgen 9. Mexann4yeckue KoJe0aHuA ¥ BOJIHBI.
KonebarenbHoe npuxeHune. OCHOBHbIE XapaKTEPUCTUKU KoyieOaHUI: MEpHoJl, YacToTa, aMIUIUTY/A.
Matemaruueckuil ¥ NpyKUHHBIN MagTHUKU. [IpeBpalieHre sHepruu npu KoiedaTesIbHOM JIBUKEHUU.
3aryxaromue koneOaHus. Beinyxnennsle konebanus. Pesonanc. Mexanuueckue BosnHbl. CBoiicTBa
MEXaHUYEeCKUX BOJIH. [IpoaonbHbIe U nonepeyuHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHECHHUS.
MexaHnnyeckre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. I'poMKOCTB 3ByKa U BicOTa TOHA. OTpakeHue 3Byka. TH(Ppa3ByK U ynbTpa3ByK.
Hemoncmpayuu.
Habmronenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSHXKECTH M CUITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habintoienne BeIHYX/IeHHBIX K0JIe0aHUIl U pe30HaHca.
Pacnpoctpanenue npoJjoabHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomsl u onvimel.
OmnpeneneHne 4acTOThI U EpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acTOThI U MEpHOAa KoleOaHUH MPY>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIepHoAa KoJeOaHNU OIBEIIEHHOT'O K HUTH TPpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIepUoAa KojaeOaHui NpyKMHHOIO MasiTHUKA OT Macchl Ipys3a.
ITpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHUH rpy3a, MOABEUIEHHOT0 K HUTH, OT Macchl Ipy3a.
OnbITH, IEMOHCTPUPYIOLINE 3aBUCUMOCTD MEpHOo/ia KoJeOaHUH MPYKUHHOT'O MasiTHUKA OT Macchl
rpy3a 1 KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yckopeHUsi CBOOOJIHOTO Ma/IeHuUs.
Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE MoJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHbIX BOJH. [lkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHue 31€KTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3U.
DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa AMEKTPOMATHUTHBIX BOJIH.
2. BomnHOBBIE CBOHCTBA CBETa.
Jlabopamopuvie pabomsl u onvimel.
1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOILBI0 MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHUS.
JlyueBasg moxens cBera. Mcrounuku cBera. IIpsiMonnHENHHOE pacnpOCTpaHEHUE CBETA. 3aTMEHUS
Comuua u JIynel. Otpaxenue cBera. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.
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[Ipenomnenue cBera. 3akoH TmpeaomyieHUs cBeTa. [lonHOe BHYTpEHHEE OTpaKEHHE CBETA.

Hcmons30BaHue MOIHOTO BHYTPCHHETO OTPAXKCHHUA B OIITUYCCKUX CBCTOBOAAX.

JIunza. Xop mydeii B muH3e. OnTudeckas cucreMa ¢oToarmapara, MUKpOCKoINa 1 Teneckorna. ['1a3 kak

OIITHUYCCKaA CUCTEMA. EJII/I30pyKOCTB " JAJIbHO30PKOCTD.

Pasnoxxenne 0Oenoro ceera B CIICKTD. Omnbeitel HproTona. Crioskenue CIICKTpaJIbHBIX IIBETOB.

,HI/ICHepCI/IH CBCTaA.

Jemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuenue n306pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiieHnue ceera.

OnTruyeckuii CBETOBO/I.

Xox ydeit B coOnparomiei JInH3e.

X0 nydel B pacCeuBaroLlIen JIMH3E.

[Tonydyenne n300paxeHU ¢ TOMOIIBIO JINH3.

. Ilpunuun pelictBus oToanmnapara, MUKpOCKOIa U TEJIECKOIA.

10. Mozens riasa.

11. PasznosxeHue 6e0ro cBeTa B CIIEKTP.

12. TTony4yenue 6e10ro cCBeTa NMpH CIOKEHUH CBETA Pa3HBIX [[BETOB.

Jlabopamopuvie pabomsl u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTila OTPaKEHUSI CBETOBOT'O JIy4a OT yIJia MaJeHus.

2. V3yueHue XapakTEpUCTUK M300paKeHHs MMPEAMETa B IIJIOCKOM 3epKaje.

3. MHccrnenoBanme 3aBUCHMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha TPaHHIC
«BO3J1YX—CTEKJIO».

4. Tlomyuyenue n300pakeHUM C TOMOIIBIO COOMPATIOIIEH TUH3BI.

5. Omnpenenenue GOKYyCHOTO PACCTOSHUS U OMTUYECKOM CUITBI COOUPAIOIIEH JTMH3BI.

6
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OMBITHI 110 PA3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

OHBITLI 110 BOCHpI/ISITI/IIO IIBE€Ta HpeI[MCTOB HpI/I nux Ha6J'IIOI[€HI/II/I ‘-ICpCS IIBETOBBIC (1)I/IJ'II)TpI>I.
Paznen 12. KBanTtoBble siBJIeHHS.
OmnsiTel Pesepdopaa u rmianerapuas Mojaens atoma. Mogens atoma bopa. Micnyckanue U morjomieHue

cBera aToMOM. KBaHThI. JIMHEWYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda-, O6eta- u ramma-usnydenus. CtpoeHue atomHoro siapa. Hykimonnas

MOZCIIb aTOMHOI'O AApa. H3otonbl. PagnoakTuBHEIE MMpEeBpaIICHU. Hepnon nojrypaciiaga aTOMHBIX SIJIEP.

saep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3aps0BOTO M MacCOBOTO YHMCENl. DHEPIUsl CBA3M aTOMHBIX
CB43b Macchl ¥ 3HEpruM. Peakiuu cuHTe3a u nenenus saep. Merounuku sHeprun CoHIa v 3BE3/I.
AnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3TyYEHUN Ha )KUBbIE OPTAHU3MBI.
Jemoncmpayuu.

CrieKTphl U3JTydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aryuHbIX T'a30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe Busbcona.

Pabora cuéTurika HOHU3UPYIOUUX U3TYYEeHUH.

Perucrpanus nzinydeHust NpupoaHbBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaOnroneHue CIUIOMIHBIX M TMHEHYATHIX CIIEKTPOB U3ITY4YEHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHIIBI IO TOPMO3HOMY ITyTH (110 (hoTorpadusim).
3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.
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[ToBTOpHTENEHO--0000IMAOIIMI  MOAYAb TpPEIHA3HAYECH JUIsi CHUCTEMaTH3alid W 000O0IIeHus
MPEIMETHOTO COJIEPKAHUS U OMbITA JAESATEbHOCTH, MPUOOPETEHHOTO MPH U3YYEHUU BCEro Kypca GU3HKH, a
Takke IS TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy MO (u3HWKe Uit O0yJarommxcs,
BEIOpABIIMX TOT y4EOHBIN TIPEIMET.

[Ipu n3yyeHnn JaHHOTO MOJYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl JAOCTHKEHHE IMPEAMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX pPe3yJIbTaToB
o0y4eHnus, GpopMupyeTcs ecTeCTBEHHOHAY4Hasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJ/OB MCCIICIOBAHUS
SIBIIGHUW TIPUPOIBI W TEXHHWKH, OBIAJCHHUE YMCHHSIMH OOBSICHATh (PU3UYECKHUE SIBICHUS, HPUMCHSS
[IOJIyYEHHbIE 3HAHUS, PEIIATh 33Ja4l, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIHANBEHO AEATENBHOCTHBIA XapaKTEp [aHHOIO pasziela pealu3yercss 3a CU€T TOro, 4To
00ydJaromuecst BHIIOIHAIOT 3aJaHHs, B KOTOPBIX UM IIPE/IaraeTcs:

® Ha OCHOBE IOJYYCHHBIX 3HAHUI pacrno3HaBaTh W HAYYHO OOBIACHATH (PU3MUECKHE SBICHUS B
OKpY>Karolle NpUpPOJIE€ U MOBCEAHEBHOM KU3HH;

® HCIOJB30BaTh HAyYHBIE METObI MCCIENOBaHUS (PU3NYECKUX SBICHHUN, B TOM YHCJE JUIS TIPOBEPKU
TUIIOTE3 U TIOJIYYCHUSI TEOPETUUECKUX BHIBOJIOB;

e OOBSICHATH HAy4YHBICE OCHOBBI HamOOJee BAXKHBIX JIOCTH)KCHUH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTUYECKOrO0 HCIIOJIb30BAHUS Pa3IMYHBIX HCTOYHHMKOB SHEPrUUM Ha OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB SHEPIUH.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE

OCHOBHOI'O OBHIET'O OBPA3OBAHUA

W3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs HANpaBICHO Ha JOCTH)KEHUE
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare nzydenus (pu3nKu Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHus y oOydaroierocs 0yayTt
c(OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

e 1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

® - IPOsIBIICHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (DU3MUECKO HAYKU;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKEHUSM POCCHUICKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIaHCKOIro U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - FOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCY)KJIEHHUU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKUX MpoOieMm,
CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM JOCTHKEHHUHN (PU3UKH;

® - 0CO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO;

e 3)3CcTeTHYeCKOro BOCIIUTAHMSA:

® - BOCIPHUATHE ICTETHUUYECKUX KAuecTB (PU3UUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HAHHWE IIEHHOCTH (PU3MYECKOH HAayKHM KaK MOIIHOTO WHCTPYMEHTa TO3HAHHS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHM, BAXKHEWUIIIEH COCTABIISIONIEN KYIbTYpPHI;

® - pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENLCKON IeITeTbHOCTH;

e 5) dopmupoBanus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0NMOTy M

® - OCO3HaHHME IIEHHOCTH 0E30M1acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHpPE, BaXKHOCTH
npaBuJl 0€30MacHOTO TOBENEHUS Ha TPAHCIOPTe, Ha J0pOorax, C OJIEKTPUYECKHMM M TEeIJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX yCIOBHSIX;

e - chOpPMHUPOBAHHOCTH HABBIKA PEQIICKCHH, MTPU3HAHUE CBOETrO MpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa y

JPYroro 4egoBeKa;

e 6) TPyI0BOI0 BOCIIUTAHMS:
e - AaKTHBHOE Y4YacTH€ B pCEUICHWHM NPAKTHUECKHX 3anad (B paMKax CeMbH, 00pa30BaTeIbHOM

OpraHM3aliy, ropoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOW HaIpaBIEHHOCTH, TPEOYIOIIMX B TOM

ymclie ¥ GU3NYECKUX 3HAHUI;



® - UHTEpeC K MPAKTUIECKOMY U3YUCHHIO MPOECCHil, CBSI3aHHBIX C PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e - OpHUCHTaIUs Ha NPUMEHEHUE (U3MYECKUX 3HAHUW IS pEIIeHUs 3a1ad B O0JacCTH OKpPYXKaroIlei
cpem)l, HJIaHI/IpOBaHI/ISI HOCTYHKOB 1 OIICHKU UX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ JUUIA Opr)KaIOIHeﬁ Cpeﬂbl;

® - OCO3HaHHE II00ATBLHOTO XapaKTepa IKOJOTUUECKHUX MPOOJIeM U IyTel UX PelIeHNs,

e 8) aganTanmuM K M3MEHSIIONIUMCH YCJIOBUSM COUMAJIBLHON M MPUPOIHOM CpeabI:

® - MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBHINIOJHEHUHM HCCICIOBAHUNA W TPOECKTOB (HHU3UYECKOM
HaIIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHHSAM JIPYTHX;

® - [IOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YepPe3 MPAKTUUCCKYIO JACATEIBHOCTD;

e - moTpeOHOCT, B (HOPMHUPOBAHWM HOBBIX 3HAHUK, B TOM 4YHCIEe (HOPMYIHPOBATH HJACH, TOHSITHS,
TUIIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

e - Oco3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00aCTH (PU3UKH;

® - [JJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (PH3MUECKUX 3HAHUI,

® - CTPEMJICHME aHAJIM3UPOBATh M BBISBISATH B3aHMMOCBSI3M MPHUPOJIbI, OOIIECTBA M SKOHOMHUKH, B TOM
YHUCJIE C UCTIOIb30BAaHNEM (PU3HYECKUX 3HAHU;

® - OIICHKA CBOMX JCHCTBHMA C Y4ETOM BIIHMSIHHS HA OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TI00ATBHBIX
OCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI
B pesynbrare ocBoeHHs mporpaMMmbl Mo ()U3MKE Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs y
oOyyaromerocsi OyayT chopMUpOBaHBI MeTampeIMeTHbIE Pe3yJabTaThl, BKIIOUYAIOIIAE MMO3HABATEIHHBIC
YHUBEpCajJbHblE  yueOHblE JEWCTBUS, KOMMYHUKAaTHBHbIE YHHMBEpCAJbHbIE YyueOHble JIeHCTBHUA,
peryasTUBHbIC YHUBEpCAJIbHbIE yUeOHbIE 1EHCTBHSL.
ITo3naBaTenbHbIE YHMBePCcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3zoBble oruyeckue aeiicrBus:
® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKN O0OBEKTOB (SIBJICHMUI);
® YCTAHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS 7151 000OIIEHUS U CPAaBHEHMUS,
® BBISIBJIATH 3aKOHOMEPHOCTH M POTUBOPEUHS B pacCMaTpUBAEMBbIX (haKTaX, JAHHBIX U HAOIIOICHHSIX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;
® BBISIBJIATE [TPUYMHHO--CJIEZICTBEHHBIE CBS3M TNPH HM3YyYEHUHM (PU3MUECKUX SBICHHH M IMPOLECCOB,
JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJIIOUEHHH, BBIIBUTaTh
TUIIOTE3BI O B3aUMOCBA3SIX (PU3NYECKUX BEJINYMH;
® CaMOCTOSITENIBHO BBIOMPATh CIIOCO0 pelieHusl yueOHO (pu3ndeckoil 3a1aun (CpaBHEHHE HECKOJIbKUX
BapUaHTOB peEIIEHUs, BHIOOp Haubojiee MOAXOJAIIEI0 ¢ YU4ETOM CaMOCTOSITEIbHO BbIIEIEHHBIX
KPUTEPHUEB).
Bba3zoBble uccienoBarenbckue 1eldCTBUS:
® [ICI10JIb30BaTh BOIIPOCHI KAK MCCIEA0BATEIbCKUI NHCTPYMEHT IIO3HAHMS;
®[IPOBOJIUTH II0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY ONBIT, HECIOXHBIH (u3ndeckuit
HKCHEPUMEHT, HEOOIbIIIOE UCCIIe0BAaHNE (PU3MUYECKOTO SBICHHUS;
® OIICHUBATh HA MPUMEHUMOCTh M JJOCTOBEPHOCTHh MH(OPMAIIHIO, TIOTYYEHHYIO B X0/I€ UCCIICIOBAHUS
WM 9KCTIEPUMEHTA;
® CaMOCTOSTENIbHO  (OPMYJIMPOBATH 000OLIEHHSs M BBIBOABI 1O pe3yiabTaraM MPOBEAEHHOTO
HaOII0/IeH U, OIIbITA, UCCIIEIOBAHMS,
® [IPOrHO3UPOBATh BO3MOXKHOE JalbHEiIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIABUIaTh
MPEIINOI0KEHN 00 UX Pa3BUTHH B HOBBIX YCIOBHSAX M KOHTEKCTaX.
PabGora ¢ undgopmanmeii:
® [IPUMEHSATh PA3JINYHbIE METO/bI, HHCTPYMEHTHI U 3aIPOCHI IIPHU MOUCKE U 0TOOpE MH(pOpMALMU WU
JTAHHBIX C Y4ETOM MPEATIOKECHHON YueOHOH (PU3NUeCcKOoil 3a1auu;



® AHATM3UPOBAThH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HH(DOPMAIIMIO PA3IMYHBIX BUAOB U GOpM
MIPEACTABICHUS;

® CAaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (OPMY MpeICTaBICHHUs HHPOPMALUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4d HECIOKHBIMH CXeMaMHU, TuarpaMMamMu, HHOM TpaduKoi 1 X KOMOUHAIIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

e B X0Jic 00CYKJIeHUSI yueOHOro MaTepuana, pe3yabTaToB JIabOpaTOPHBIX paboT U MPOEKTOB 3aaBaTh
BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBaTh HJEU, HAIllCJICHHBIE HA pELICHHE
3aJjauu 1 MoJiiepKaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

® COTIOCTABJIATh CBOM CYXKACHUSA C CYXKICHUSMHU JPYrHMX YYaCTHHUKOB Juaiiora, OOHapyX HBaTh
pa3IM4ME U CXOJICTBO MO3ULIMIA;

® BEIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX;

¢ [IyOJMYHO TMPEJCTaBIATh pPE3yJbTaThl BBIOJHEHHOTO ()U3MUYECKOTO OmNbITa (IKCIEPUMEHTA,
HCCIIEIOBaHMsL, IPOEKTA);

® [IOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAWBUIYaIbHON pabOTHI MPHU PElICHUU
KOHKPETHOU (hU3HUECKOM MPOOIEMBL;

® [[PUHUMATh L€ COBMECTHOM JE€ATEJbHOCTH, OPraHU30BbIBaTh JEUCTBUS O €€ JOCTUKEHMIO:
pacrpenenars poir, 00CYKIaTh MPOLECCH U PE3yJIbTaThl COBMECTHOH paboThl, 0000I1aTh MHEHHUS
HECKOJIBKHUX JIFOJIEH;

® BHITTOJIHATH CBOIO YacThb PabOTHI, JOCTUrash Ka4YeCTBEHHOTO pPe3yibTaTa 10 CBOEMY HAIpPaBICHUIO U
KOOPJAMHUPYS CBOU JACHCTBUSA C APYTMMH YJIEHAMHU KOMAaH/Ibl;

® OIICHWBATh KayeCTBO CBOEro BKJIaJAa B OOMMHA MPOAYKT IO KPHUTEPHSIM, CAMOCTOSATEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanmusi:

® BBISIBJISITH NMPOOJIEMBI B )KU3HEHHBIX U YUYE€OHBIX CUTYalUsX, TPEOYIOMIMX JJIsl perieHus Gru3nuecKux
3HAHUI;

® OPDUEHTUPOBATHCS B PA3IMYHBIX TOJAXO0JAaX TMPHUHATHA peuieHud (MHIWBUIYAIbHOE, TPUHSITHE
pelleHus B rpymie, NPUHITHE PEelIeHUH TPYIIoi);

® CaMOCTOSITENIBHO COCTABJIATH AJTOPUTM pelIeHUs: (PU3NYECKON 3a7auu WM IUIaHa MCCIIEJOBaHUS C
y4€TOM MMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh MpeiJiaraeMble
BAPUAHTHI PELLICHU;

e JieylaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYallUH U MpeJyIaraTh MjiaH €€ N3MEHEHMUS;

® 00BSACHATh NPUYHUHBI JOCTH)KEHUS (HETOCTHIXKEHHS) pPEe3y/lbTaTOB JEATENbHOCTH, JaBaTh OLEHKY
NPUOOPETEHHOMY OTBITY;

® BHOCUTbH KOPPEKTUBBI B JAESITEIHLHOCTD (B TOM YHCJIE B XOJ] BHINOJIHEHUS (PU3NUECKOTO UCCIIEeI0OBaHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHUBIIUXCS CUTYalMi, YCTaHOBJIEHHBIX
OIIMOOK, BOBHUKILIUX TPYTHOCTEH;

® OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LIEIH U YCIOBUAM;

®CTaBUTh ceOs Ha MECTO JAPYroro 4eiloBeka B XOJA€ CIOpa HJIM JUCKYCCHUHM Ha HAay4HYIO TEMYy,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

® [IpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU pemieHuH (PU3MYECKHX 3aJad WIA B yTBEPKICHUSIX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATBI
K koHmy oOydyenus B 7 kJjacce IMpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)xaTb
Cc(OPMHUPOBAHHOCTH y O0YHAIOIUXCS YMEHUM:



® ICTI0JIb30BATh MOHATHUA: (U3NUYECKUE U XMMUYECKHE SBJICHUS, HAOIIOCHNE, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €IUHULBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJA, arperaTHbIe COCTOSHUS BEIIECTBa
(TBEpHmoe, KUIKoe, razo00pa3HOE), MEXaHWUYECKOe NBI)KCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPAGKTOPHS, PABHOJICHCTBYIOIIAsA cuia, qeopmanus (yrnpyras, miacTuieckas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBI;

e paznuyath sBieHUs (Iupdys3us, TEMI0BOEe ABMKEHUE YaCTHIl BEIIECTBA, PABHOMEPHOE JBH)KEHUE,
HEpaBHOMEPHOE JIBWKCHHME, HWHEPIHs, B3aUMOJCHCTBHE Tell, paBHOBECHE TBEPABIX T C
3aKpeIUIEHHON OChIO BpallleHUs, Nepeada JaBJIeHUs TBEPABIMU TeIaMH, )KUJKOCTSAMHU U Ta3aMy,
aTMOc(epHOe J1aBJIeHUE, [UIaBaHUE TeJ, IPEBPAICHNs MEXaHUUYECKON SHEPruM) 10 OMMCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MHUpE, B TOM YHCIE
¢usnyeckue SBICHUS B MPHUPOJE: MPUMEPHI IBMKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B JKUBOW U
HEXMBOH Tpupoze, NeHCTBHE CWIBI TPEHHsI B MPHPOJAEC M TEXHUKE, BIMSAHUE AaTMOC(HEPHOTO
JIaBJICHUs] HA KUBOW OpPraHU3M, IJIaBaHUE PbIO, pblUaru B TeJe 4elloBeKa, IIPH 3TOM NEPEeBOIUTh
IIPAKTUYECKYIO 33aJauy B y4eOHYI0, BBIIEATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NYECKUX
SIBJICHHI,

® OIUCHIBATh M3y4YCHHbIE CBOMCTBA Teld U (U3UYECKUE SIBJICHUS, UCHOJIb3Ys (PU3MUYECKHE BEITMUYMHBI
(Macca, 00BEM, TUIOTHOCTH BEUIECTBA, BPEMS, IyTh, CKOPOCTb, CPE/IHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
cujla TsDKeCTH, BeCc Tejla, CWiIa TpeHUs, JaBieHue (TBEPAOro Tena, MKHUJIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIa, MeXaHudeckas pa0oTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3 (PHUIMEHT NOJIE3HOI0 JeHCTBUSA MEXaHU3MOB, KUHETUYECKas U MMOTEHIUalIbHAs SHEPTus), pU
OIMCaHWH TPABWIIBHO TPAKTOBATh (PU3NYECKHUN CMBICI MCIIOIB3YEMbIX BEJIWYHH, HX 0003HAUCHUS
W eIUHHUIBI (PU3MUYECKUX BEJIWYHMH, HAXOOUTH (OPMYJIBI, CBS3BIBAIONIME MAHHYIO (DU3HUYECKYIO
BEIMYMHY C JIPYTMMH BEIMYMHAMM, CTPOUTH I'paQUKH H3yYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Yys MPaBUiIa CIOXKEHUS
cuJl (BJ10JIb OJTHOM MpsAMOil), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS
ppuara (0s10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS] MEXaHMYECKON 3HEPTUu, Npu
3TOM J1aBaTh CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3alIUChIBATH €r0 MAaTEMATUYECKOE BBIPAXKEHUE;

® O0BSCHATH (PU3UYECKUE SBJICHHUS, ITPOIECCH] U CBOICTBA TEJ, B TOM YHCJIEC M B KOHTEKCTE CUTYAIH
MIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUUHHO--CIEJICTBEHHbIE CBSI3U, CTPOUTh
o0bsicHeHHEe U3 1—2 JIOrMYecKHX MIaroB ¢ Oomopoi Ha 1—2 M3y4eHHBIX CBOMCTBAa (U3NYECKUX
SBIICHHH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

epemarh pacu€THble 3amaud B 1-2 neHCTBUS, UCHOJB3ys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIIUE
¢u3nveckre BEIMUYMHBI: HAa OCHOBE aHaM3a YCJOBUS 3a/laud 3allMChIBaTh KpPATKOE YCIOBHE,
MOJICTABIIATh (PU3NUECKHE BEIHYMHBI B (DOPMYJIBI U TIPOBOIUTH PACUEThl, HAXOIUTH CIIPABOYHEIC
JaHHble, HEOOXOQMMbIE Ui pelIeHUs 3aJad, OLEHHBATh PEAIUCTHYHOCTh IOJYYECHHOH
(bu3n4ecKoil BETUUNHBL;

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOXHO PELIUTh IPU MOMOIIHU (PU3UUIECKUX METOIOB, B OIMCAHUHU
WCCIIC/IOBAHMSI  BBIJCNATH  MPOBEpsieMOe  TpEANoNoKeHue  (TUmoTe3y),  pa3nuyarb |
WHTEPIPETHPOBATH MOyYSHHBIH pe3yabTaT, HAXOAUTH OIIUOKH B XOJIE OIBITA, JIIaTh BEIBOJIBI MO
€ro pe3yabTaram;

® [IPOBOJIUTH OIBITHI TI0 HAOIOJCHUI0 (PU3MYECKUX SBICHUH WIM (U3WYECKHX CBOWCTB TeI:
(dbopMyIMpOBaTh TpPOBEpPsSEMbIE NPEANON0KEHUS, COOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ONBITa U (POPMYIUPOBATH BHIBOJIBI,

® BHITOJIHATH MPSMbIE U3MEPEHHS PACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUIIbI U TEMIIEPATYPHI C
UCTIOJIb30BAHUEM AHAJIOTOBBIX M IU(POBBIX NPHUOOPOB, 3alUCHIBATH TOKAa3aHUS MPUOOPOB C
y4ETOM 3a1aHHOM a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;



®[IPOBOJIUTH HCCJIEIOBAHME 3aBHCUMOCTH OJHOW (u3Myeckol BEIMYUHBI OT JPYrol ¢
UCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBMXYIIETOoCs Tela OT
BPEMEHHU JIBUKEHUS Tea, CHIbl TPEHHs CKOJIBXKEHHA OT Beca Teja, KadecTBa 00pabOTKH
MIOBEPXHOCTEN T€J1 M HE3aBUCUMOCTU CUJIbl TPEHUS OT IUIOIIAJU COIPUKOCHOBEHMSI TEJl, CHJIbI
YIPYTOCTH OT YIUIMHEHHS TIPYKUHBI, BRITAIKUBAIOLIEH CHIIBI OT 00bEMa NOTPy>KEHHON YacTH Tea
U OT IUIOTHOCTU >KUJKOCTH, €€ HE3aBUCHUMOCTHU OT IUIOTHOCTH TeJa, OT IIyOHMHBI, HA KOTOPYIO
HOTPY>KEHO TeNO0, YCIOBUH IJIaBaHUsI T€J, YCIOBUM paBHOBECHUS pblyara U OJIOKOB), y4aCTBOBAaTh B
IUTAHUPOBAHUH YU4E€OHOTO HCCIEeIOBaHUsA, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUs, CIEHys
NPEUIOKEHHOMY TIIJIaHy, (UKCHUPOBATh PE3yJAbTaThl TOIYYEHHOW 3aBHCUMOCTH (DU3UYECKHUX
BEIMYMH B BHUJAE IPEUIOKEHHBIX TaONUI W TpapuKOB, JelaTh BBIBOABI IO pe3yibTaTam
UCCIICIOBAHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIMYUH (IUIOTHOCTh BEIIECTBA XHUIKOCTH H
TBEPAOrO Tela, CHUa TPEHUA CKOJBXCHHs, [aBICHHE BO3/1yXa, BBITAIKUBAIOLIAS CHIIA,
JEUCTBYIOMIAs Ha MOTPYXKEHHOE B JKUAKOCTH TEO, KO3(PPHUIMEHT MOJIE3HOTO JACHCTBHUS MPOCTHIX
MEXaHU3MOB), CIEAYS NPEIJIOKEHHOW HWHCTPYKIMU: TPU BBHIMOJIHEHUH H3MEPEHHH COOMpAaTh
9KCIIEPUMEHTAJIBLHYIO YCTAHOBKY U BBIUUCIIATh 3HAYEHUE NCKOMOW BEJIMYMHBI;

e COOITIOIaTh MPaBHJIa TEXHUKH O€30MaCHOCTH IPH padoTe ¢ 1a00paTOpHBIM 000pPYIOBaHHEM;

® yKa3bIBaTh MPHUHLMIIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYJIbl, OapoMeTp, pblyar, MOJBM)KHBIM M HENOJBMXKHBIM OJIOK,
HAKJIOHHAs [IJIOCKOCTB;

® XapaKTepU30BaTh MPUHIUIIBI ICHCTBHS N3YUYEHHBIX MPHOOPOB U TEXHHUYECKUX YCTPOICTB C OMOPOI
Ha UX ONHUCAHHUA (B TOM 4YHUCIIE: MOALIMITHUKH, YCTPOUCTBO BOJOIIPOBOAA, MMIPABIMYECKUH ITpecc,
MaHOMETp, BBICOTOMEp, IOPUIHEBOW HAcOC, apeoMeTp), HCHOJb3ysl 3HAHMUS O CBOWCTBAxX
(bu3NYecKUX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

® [I[PUBOJIUTh MpPHUMEPHl (HAXOOUTh HHPOPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(¢u3nyecKrX 3HaHWM B MOBCEIHEBHON KU3HU Ul o0ecnieueHust 6€30IacHOCTH MpU oOpallleHuu C
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 310pPOBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH CpelIe;

® OCYILIECTBIIATh OTOOP HUCTOYHUKOB HMH(popManuu B IHTepHETe B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE WMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHS PA3JIMUHBIX
HCTOYHUKOB BBIICNATh MHPOPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUMBOM WIM MOXKET OBITh
HEJI0CTOBEPHOI;

® [ICII0JIb30BATh MPH BBINOJIHEHUN YUYE€OHBIX 3aJJaHU HAYyYHO--TIONYJISPHYIO JIUTEPATYPY PU3HUECKOTO
COJIEp)KaHus, CIIPAaBOYHBIE MaTepuaibl, pecypcbl cetu IHTepHeT, Biagers npuémamu
KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HMHGOpMAIMM M3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO,

® C03/1aBaTh COOCTBEHHbIE KPAaTKHUE NMUCHbMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE 2—3 MCTOYHHUKOB
nHpopManuy (PpU3NIECKOrO COAEpPKaHMsI, B TOM YHUCJE MYOJINYHO JielaTh KpaTKue COOOIIEeHUs O
pe3ynbraTtax IMpOEKTOB WM Y4YeOHBIX HCCIEeOBAaHUM, IMPH O3TOM TIPaMOTHO HCHOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXIATh BHICTYINICHHE MTPE3EHTAIUEH;

®[IpH BBINOJHEHUH YYE€OHBIX NMPOEKTOB M MCCIEAOBAHUN pacupenensTh 00S3aHHOCTU B TpyIE B
COOTBETCTBHUM C IIOCTABIEHHBIMU 3aJadyaMH, CIEAUTHh 3a BBIIOJHEHUEM ILJIaHA JIEHCTBUH,
aJIeKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTb TIPYIIbI, BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aUMO/JICIICTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koH1y oOy4yeHus B 8 kjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh

C(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:

® IICII0JIB30BATh IIOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBH)KEHHUE aTOMOB M MOJEKYII,

arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tella, HACHIECHHBIH |



HEHACBIIEHHBI Map, BJIAXHOCTb BO3AyXa, TEMIeEpaTypa, BHYTPEHHSS DSHEpPrus, TEIIOBON
JBUraTeNlb, 3JEMEHTApHBIA AJIEKTPUUYECKUI 3apsj, JJIEKTPUYECKOe I10JIe, IPOBOJAHUKU U
TUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUUECKUIA TOK, MATHUTHOE T10JIE;

e pa3nyaTh SABJICHMs (TEIUIOBOE paclIMpeHHe M CKaThe, TeIulonepeaaya, TEIJIOBOE pPaBHOBECHUE,
CMauMBaHUE, KaNWUISPHbIE SBIICHUS, WUCIIApEHHE, KOHJEHCALUs, IJIaBICHHUE, KPUCTALIN3AIU
(oTBepAeBaHME), KHIIEHUE, TeIulonepenaya (TEIJIONPOBOAHOCTb, KOHBEKIMS, H3JIy4YeHHUE),
UIEKTpU3alMs TeJl, B3aUMOJEHCTBUE 3apsAloB, IEHCTBUS DIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOIO IOJII Ha IPOBOJHUK C TOKOM,
AJIEKTPOMAarHUTHasi MHAYKLMS) 110 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOIIEM MHpE, B TOM YHCIE
¢busnyeckue SBIEHUS B IPUPOJE: NOBEPXHOCTHOE HATSIKEHHE M KAlWUIPHBIC SBICHUS B
IpUpOJEe, KpUCTaUIbl B npupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3HI,
o0Opa3oBaHHNe POCHI, TyMaHa, WHEs, CHETa, SJICKTPUIECKHE SBJICHUSA B aTMOC(eEpe, dIEKTPUIECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE 110J1€ 3eMJIH, Apeii( MOII0COB, pOJIb MATHUTHOIO NOJIS AJIs KU3HU
Ha 3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM NEPEeBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (PU3HAKK) PU3UUECKUX SBICHUM;

® OIUCHIBATh M3y4YECHHbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHUS, UCHOJb3Ys (U3NUYECKUE BEINUYMHBI
(TemnepaTypa, BHYTPEHHss 3HEPrusi, KOJIUYECTBO TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BEIECTBa,
yZeabHas TEIUI0Ta IUIaBJICHUs, yeIbHas TEIIoTa napooOpa3oBaHus, yelbHas TEIIOTa CTOPaHUs
TOIUTMBA, KOX(P(HUIMEHT IOJIE3HOTO NEHCTBHSA TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTh
BO3/yXa, JJIEKTPUUECKUH 3apsj, cujla TOKa, 3JIEKTPUYECKOE HalpspDKEHUE, COINPOTUBIICHUE
IIPOBOJIHUKA, YJEJIbHOE COIPOTUBIIEHUE BELIECTBA, pad0Ta U MOILHOCTH 3JIEKTPUUYECKOTO TOKA),
IIPY OIUCAHUM NMPABUIBHO TPAKTOBATh (PM3UUYECKUIN CMBICI UCIIOJIb3YyEMbIX BETUYHUH, 0003HAYECHHUSI
U €IUHULBI (PU3NYECKUX BEIUYMH, HAXOAUThb (OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUECKYIO
BEIMYMHY C JIPYTMMH BEIMYMHAMM, CTPOUTH I'paQUKH H3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYNH;

® XapaKTepu30BaTh CBOMCTBAa Tel, (U3MYECKHE SBIEHHS M TPOLECCHI, MCIOJIb3ysl OCHOBHBIE
IOJIOKEHHS MOJIEKYJISIPHO--KUHETUUYECKON TEOPUHU CTPOEHUS BELIECTBA, NMPUHIUI CYNEPIO3UIINU
nmoyie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Owma Juisi ydacTka IIelu,
3akoH Jxoyns—JIeHia, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMaTUYECKOE BBIPAKECHMUE;

® 00BACHATh (PU3UYECKHE MPOIECCHl M CBONCTBA TEJI, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBISIBIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
oOBsicHEHHE W3 1—2 JIOTMYecKuX IIaroB ¢ OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA (PU3MUECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

epemaTh pacu€THble 3a7ayd B 2—3 JEeMCTBHS, HCIOJIB3YsS 3aKOHBI M (HOPMYIbI, CBS3BIBAIOIINE
¢u3nuecKkre BENWYMHBI: Ha OCHOBE aHaJM3a YCJIOBHS 3aJaud 3allMChIBaTh KPaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JUIS pEIHIeHUs 3aJayd, BBHIOMpaTh 3aKOHBI M (OPMYIIHI,
HEoO0XoAuMBIe st €€ pelleHus, MPOBOAUTh pPacu€Thl M CpPAaBHUBATh IOJIyYEHHOE 3HAUYEHUE
(bu3nYecKoil BEMYNHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3UUYECKUX METO/0B, UCTIONb3Ys
ONHMCAaHUE HCCIIEOBAHMS, BBIACIATH MPOBEPSEMOE IMPEANOIOKEHHE, OLUEHUBATh MPABHILHOCTD
MOpsAJIKA MTPOBEICHUS HCCIIEA0BaHNUS, AeJIaTh BBIBOJIBI;

® [IPOBOJIUTH OMNBITHl 10 HAOMIOJCHUIO (U3NYECKUX SBICHUA WIM (QU3MUECKUX CBOWCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT €ro 00béMa, TeMreparypbl, CKOPOCTH
Ipolecca OCThIBAHMSA W HarpeBaHUs NPU M3IYYEHHHM OT I[BETa M3JIydarollell (IOIIoImaroei)
IIOBEPXHOCTH, CKOPOCTb HCIApPEHHMs] BOJABI OT TEMIIEpPATypbl JKUAKOCTHM M Iulomaaud eé



MIOBEPXHOCTH, DJIEKTPU3alUsA TEJ U B3aMMOJCHCTBUE DJIEKTPUYECKHUX 3apsioB, B3aUMOJIECHCTBUE
IIOCTOSIHHBIX MAarHWTOB, BHU3yaJW3alldsd MAarHUTHBIX ITOJIEH IOCTOSHHBIX MarHUTOB, IEHCTBUS
MarHMTHOTO IOJII HAa TPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHumTa, CBOICTBa
AJIEKTPOABHUraTeNsl IOCTOSIHHOTO TOKa): (OpPMYJIMPOBaTH MPOBEPSIEMBbIE IPEAINIONIOKEHUS,
coOMpaTh YCTaHOBKY M3 MPENJIOKEHHOr0 O00OpyNOBaHMs, ONUCBIBATH XOJA ONbITA U
(GbopMyIMpOBATH BBIBOABI;

® BBITIOJIHATD NIPSIMBIE U3MEPEHHUs TEMIIEPATypbl, OTHOCHUTEIBHOM BIIAXHOCTU BO3/yXa, CHUJIBI TOKA,
HaNpsOKCHUS C HCIIOJB30BAaHMEM aHAJIOTOBBIX MPHOOPOB M JAATYMKOB (U3NYECKUX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHOI a0COJIFOTHOM MOIPELIHOCTH;

® [IPOBOJIUTH  HCCJEIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JPYro ¢
HCII0JIb30BAHNUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTUBIIEHHSI IPOBOJHUKA OT €0 JJIMHBL,
IJIOLIA/IN MTOIIEPEYHOI0 CEYEHUsI U YACIBHOTO CONPOTHUBIICHUS BELIECTBA IPOBOIHUKA, CUJIBI TOKA,
UIYUIET0 Yepe3 IMPOBOJHUK, OT HAIIPSHKEHUs HA IPOBOJHUKE, UCCIIENOBAHKUE ITOCIIEI0BATEIIEHOTO
U MapajyieIbHOr0 COEIUHEHUH TPOBOAHMUKOB): IUIAHUPOBATH UCCIIEOBAHNUE, COOMPATh YCTAaHOBKY
Y BBITIOJIHATH H3MEPEHHS, CIEYS IPEUI0KEHHOMY IIIaHy, (PUKCHPOBATH PE3YIIbTAThI MOTYyYCHHOM
3aBHCUMOCTH B BH/JIE TaOJIUI] U IpaMKOB, JieNIaTh BHIBO/IbI 110 PE3YJIbTaTaM UCCIIEJOBAHUS;

® [I[POBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BEIMYMH (yJeNnbHas TEIJIOEMKOCTh BEIECTBa,
COIIPOTHBIIEHUE TNPOBOJHHMKA, paboTa ¥ MOLIHOCTh 3JEKTPHUUECKOro TOKAa): IUIAHUPOBATh
U3MEpEeHus, coOupaTh KCHEPUMEHTAIbHYI0 YCTaHOBKY, CIeNys MPEUI0KEHHOW MHCTPYKLIMHU, U
BBIYUCIISATh 3HAUEHUE BEJTUUHHBI;

e co0III0/1aTh MpaBHJIa TEXHUKH O€3011aCHOCTH IPpH paboTe ¢ 1a00opaTOpPHBIM 000pYyI0BaHUEM;

® XapaKTepu30BaTh NPUHLUIBI IEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOii
Ha WX omucaHus (B TOM YHCJE: CUCTEMa OTOIUIEHMsI JAOMOB, TMIPOMETp, HapoBas TypOuHa,
aMIepMeTp, BOJBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HSHEPruH, 3JIEKTPOOCBETUTENIbHbIE MPHUOOPHI,
HarpeBaTeibHbIe 3JEKTPONPHOOPHI (IPUMEPBI), HIEKTPUUYECKHE MTPEIOXPAHUTENH, SJIEKTPOMAarHuT,
JIEKTPOBUraTeNlb MOCTOSIHHOTO TOKA), UCIOJb3ys 3HAHMUS O CBOMCTBaX (PM3MUECKUX SBICHUH U
HeoOxoIuMble (hU3HMUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTENbHbIE NPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTENb
BHYTPEHHEI0 CropaHusi, 3JIEKTPOCKOIN, PEOCTaT), COCTABISTH CXEMbI AJIEKTPUUYECKUX Leneil ¢
MIOCJIEAOBATENbHBIM W NAPAUICIBHBIM  COEAMHEHHEM DIIEMEHTOB, pasiu4das  YCIOBHBIE
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX LIeTel;

® [IPUBOANUTH TpUMEPHl (HaXOIUTh MH(OPMAIMIO O NpUMEpax) NPAKTUYECKOIO HCIIOJIb30BAaHUS
(¢u3NYecKUX 3HAHUHN B MOBCEIHEBHOM JKU3HU JUIs o0ecrieyeHHs: Oe30MacHOCTH MpU OOpaIleHUH C
npubopaMy M TEXHMYECKHMH YCTPOMCTBAMHU, COXpAHEHHs 370pPOBbsi M COOJIOACHHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpelie;

® OCYIIECTBJIATH MOUCK MHPOPMAIMN PU3NYECKOTo cosiepkanus B UHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUI W MyTEM CpaBHEHMs JOMOJHHUTEIbHBIX MCTOYHHKOB BBIIENATH MH(OpMAIMio, KoTopas
SBIISICTCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

® 1ICTI0JIb30BATh IIPU BBINMOJIHEHUH YUYEOHBIX 3a/IaHUI HayYyHO--TIOMYJISIPHYIO JTUTEPaTypy PU3NIECKOro
COJIep)KaHus, CIIPAaBOYHbIE MaTepuaibl, pecypcbl cetu IHTepHeT, Biagers mNpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHOpMALMM M3 OIHONW 3HAKOBOW CHCTEMBI B
APYTYIO,

® cOo3/1aBaTh COOCTBEHHbIE NMHUCHMEHHbIE U KpaTKUE YCTHBIE COOOIIEeHHs, 0000mas nHGpopMaluo Hu3
HECKOJIbKUX HCTOYHHMKOB (U3NYECKOTO COAEP)KaHUSA, B TOM 4YHCIE IYOJUYHO MPEJICTABIATh
pe3ysbTaThl MPOEKTHOM MM  MCCIEN0BAaTENIbCKOM  JEATENIBHOCTH, IIPU 3TOM TI'PaMOTHO
UCTOJIb30BAaTh M3YYCHHBIM MOHATHHHBIA ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYIUICHUE
MpEe3EHTALNEN;



®IIpU BBIIOJHEHUM YYEOHBIX MPOEKTOB M HCCICAOBAHMHA (PU3MUYECKHX IPOLIECCOB PaCHpPEACTATH
00513aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 3aJa4aMH, CIEIUTh 3@ BBITOJIHEHUEM
IUIaHa JEWCTBUIL M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIAJ B
JESTENIbHOCTDh TPYIIIBI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, MPOSBISS TOTOBHOCTh
pa3pemats KOHQIUKTHL.

K koH1y oOydyeHus B 9 kjiacce ImpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTb

C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® IICTI0JIb30BATh IOHATHS: CUCTEMa OTCUE€Ta, MaTepHalbHas TOYKA, TPAEKTOPHsS, OTHOCHUTEIbHOCTb
MEXaHUYECKOTO0 JIBYDKEHUS, nedopmarus (ynpyras, IUIACTUYECKas), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOpEHHE, HEBECOMOCTh M NEperpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TEsla, paBHOBECHE, MEXaHMUECKUE KOJCOaHUS U BOJHBI,
3BYK, HH(QPA3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHHIC BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AAJIbHO30PKOCTb, CHEKTPhl UCITYCKaHHs W MOIJIOLIEHMs, ailb(a-, 6era- U
raMMma-u3J1y4deHus, U30TOIBbl, SJIepHas YHEPreTHKA;

® pa3JInyaTh SABJICHUSA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE IBUKEHNE, PABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUYKEHHE, CBOOO/IHOE NaJCHUE TEJ, PABHOMEPHOE JIBUKEHHE IO OKPYKHOCTH,
B3aUMOJICIICTBUE TeEJ, pPEaKTUBHOE JBW)KEHME, KojeOaTeslbHOE JABMXKEHUE (3aTyXarolue u
BBIHY)KJICHHbIE KOJICOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPAXKEHUE 3BYKA, MPSMOIUHEHHOE
pacrpocTpaHeHHe, OTPAXKEHHE U IPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEEe OTpaKEHUE CBETa,
pasioxkeHue Oelloro cBeTa B CIEKTP U CIOKEHUE CIEKTPAIbHBIX I[BETOB, JMUCIEPCHS CBETA,
€CTECTBEHHAs paJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYAaTOrO CHEKTpa HW3JIyuYeHUus) IO
ONMCAaHUIO MX XapaKTEepHbIX CBOMCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢buznyeckoe BICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolleM MHUpe (B TOM 4Hucie
¢usnyeckue sSBICHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBMKeHUE TUlaHeT COJHEYHON CHUCTEMBI,
PEaKTUBHOE ABM)KEHUE JKUBBIX OPraHM3MOB, BOCHPUSTHE 3BYKOB XKMBOTHBIMH, 3€MJIETPSICEHUE,
ceificMMuecKHe BOJIHBI, IIyHaMH, 3X0, [[BE€Ta TeJI, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOJIOTHYECKOe
JeicTBUE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOIO W3IY4YE€HUH, €CTEeCTBEHHBIH
palMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIyYH, PaJIMOAKTHBHOE H3IydeHHE HMPUPOIHBIX MUHEPAJIOB,
NeicTBHE paJMOaKTUBHBIX H3JIyUEHHH Ha OpraHuW3M 4YeJoBeKa), IMpH 3TOM IEpPEeBOJUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIAEIATH CYIIECTBEHHbIE CBOMCTBA (IMpU3HAKK) (PU3NUYECKUX
SIBJICHHI;

® ONMCHIBATh M3YUYEHHBIE CBOMCTBA Te€l M (PU3UUECKHUE SBIICHUS, MCIONb3Yyd (PU3NUECKHE BETUUMHBI
(cpenHsii M MIHOBEHHas CKOpPOCTb Tella TpU HEPABHOMEPHOM [JBMXKEHHH, YCKOPEHHE,
nepeMelieHme, myTh, YriioBas CKOPOCTh, CHJIa TPEHUS, Chjla YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE
CcBOOOJHOrO MaJieHusi, BeC Tella, UMITYJIbC Tejla, HMIYJIbC CHJIBI, MEXaHUdeckas paboTa u
MOIIHOCTb, TIOTEHIIMAJIbHAS SHEPIUs TeJla, TOJAHATOTO HaJl TOBEPXHOCTHIO 3€MJIHM, IOTEHIIMAIbHAS
JHEPrusl CKAaTOM NpPYKUHBI, KNHETUYECKAsI DHEPIUsl, MOJIHAs] MEXaHWUYEeCKas DHEPrus, Nepuol U
qyacToTa KoJeOaHUH, JITMHA BOJHBI, TPOMKOCTB 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MIOKA3aTellb
MIPEIOMIIEHUS] CPEIbl), TIPU ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT UCIIOJIb3yEMbIX
BEJIMYMH, 0003HAYEHMSI U €IUHUIIBI (PU3MUECKUX BEJIUYUH, HAXOAUTH (HDOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIMMH BEIMYMHAMH, CTPOUTH TpauKH H3yUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBJICHUS U MPOLECCHI, UCIIONb3Ysl 3aKOH COXPaHEHHS
SHEPIUH, 3aKOH BCEMHPHOIO  TATOTEHMs, MNPUHLMI  CYNEpPHO3ULUH  CHJI, HPUHIMI
otHocuTenbHOCTH ["anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOHBI OTPAXKEHUS
U TPEJIOMJICHUS CBETA, 3aKOHBl COXPAHEHMs 3apsAIO0BOIO M MACCOBOIO YHUCEN IPHU SAEPHBIX



peaknusx, MNP OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alMCHIBaTh €ro
MaTEeMaTHYeCKO€E BbIPAXKECHNUE;

® O0BSCHATH (PU3MUYECKHE IPOLECCHl M CBOMCTBA T€l, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallMi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO--CIECICTBEHHbBIE CBS3U, CTPOUTH
00BsICHEHUE W3 2—3 JIOTMYECKHUX HIaroB C OMOpPOM Ha 2—3 M3YYEHHBIX CBOMCTBAa (U3UYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e peliaTh pacu€THbIE 3a7aud (ONUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHUI), UCIOJIb3Yys 3aKOHbBI U
(dopMmynbl, CBs3bIBarOIMEe (PU3MYECKHE BEJIMYMHBL: HAa OCHOBE aHaju3a YCJIOBUSA 3a/auyd
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIIBIIATh HEJOCTAIOIIME WM M30BITOYHBIE IAaHHBIE, BBIOMpAThH
3aKOHBI W (QOpPMyIBI, HEOOXOIMMBIC JUISI pEIICHHs, HPOBOAUTH pPACYETHl W  OLEHHUBAThH
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHs (PU3MUECKON BEIIMUHHBI,

® pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOUIH (PU3NIECKUX METOAOB, UCIOIB3YS
ONMCAaHUE HCCIIEOBAHMsI, BBIIACIATH IIPOBEPSAEMOE IPEANONIOKEHUE, OLEHUBATh MPAaBUIbLHOCTH
Hopsiika TPOBEJECHUS UCCIENOBaHMSA, JeiaTh BbIBOJbI, HMHTEPIPETUPOBATh  PE3YJIbTATHI
HaOJIOCHUH U OIBITOB;

® [IPOBOJIUTH OIIBITHI 10 HAOIIOAEHUIO (PU3NYECKUX SBICHUN WK (PU3MYECKHX CBOMCTB TeN (M3yueHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPIHU, 3aBUCHUMOCTb IEpuoja KoJeOaHUii
MPY>KHHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCHMOCTH OT aMIUIATY/IbI
MaJIbIX KoJeOaHWH, MPsMOJMHEHHOE paclpoCTpaHEeHHE CBeTa, pasjokeHue Oeynoro cpera B
CIIEKTp, U3y4YE€HUE CBOMCTB M300pakeHNUs B INIOCKOM 3epKajie U CBOMCTB N300pakeHMsl IpeIMeTa B
cobupatomieil JMH3e, HaONIOJEHHE CIUIOIIHBIX W JIMHEHYaTbhIX CHEKTPOB  M3IIyYCHMS):
CaMOCTOSITENTFHO COOMpaTh yCTAaHOBKY M3 M30BITOUHOTO Habopa 0OOpyIOBaHMS, ONUCHIBATH XOJ
OTIBITA ¥ €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOIBL;

® [I[POBOJUTH MPU HEOOXOJUMOCTH CEpPHUI0 NPSIMBIX HM3MEPEHUMH, OINpeiAeNsis CpelHee 3HaueHUe
u3MepsieMoil BeNW4MHbBI ((POKYCHOE pacCTOsHUE COOMpAoLIe JHMH3bI), 0OOCHOBBIBATH BBIOOD
crioco6a u3MepeHus (M3MepUTeNLHOro Ipudopa);

® [IPOBOJIUTH HCCIIEIOBAaHME 3aBUCHUMOCTEH (HU3MUECKUX BEJIMYMH C MCIIOJIB30BAaHUEM MPSAMBIX
U3MEpEeHui (3aBUCUMOCTh IYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayallbHOU
CKOpPOCTH, NepuoJia KouebaHU MaTeMAaTUYECKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJa
OTpaXEHHs CBeTa OT yIjla MaJeHus M yria NpeloMIIEHUs OT YIJla NaJeHus): IJIAHUPOBATh
HCCIIeIOBaHNE, CAMOCTOSTENIbHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH pPE3yNbTaThl MOTY4YEHHON
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaONMIl U TpadUKOB, JeIaTh BHIBOJIBI 110 pe3yIbTaTaM
UCCIIEIOBaHMS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PU3NMUECKUX BEIMYUH (CpellHss CKOPOCTh U YCKOPEHUE Tela MpH
PaBHOYCKOPEHHOM JIBWKEHHH, YCKOpPEHHE CBOOOJHOIrO TMaJeHusi, KECTKOCTh TMPYKUHBI,
KO3 (ULUEHT TPEeHMsI CKOJIbKEHHUS, MeXaHH4eckas padoTa M MOIIHOCTb, YacTOTa M MEPHOL
KoJIeOaHUH MaTeMaTUYeCKOTro U MPY)KUHHOTO MAasATHUKOB, ONTHYECKAs! CHJIa COOMPAIOIIEH JIMH3BI,
palMOaKTUBHBIA ()OH): TUIAHUPOBATH U3MEPEHUs, COOMPATh IKCHEPUMEHTAIbHYIO YCTAaHOBKY M
BBITIOJIHATh U3MEPEHUs, CIeAys TPEIOKEHHON WHCTPYKIINHU, BBIYUCIATh 3HAYCHUE BEITHMYMHBI U
aHAJIM3UPOBATH MOTYYEHHBIE PE3YNIbTAThl C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;

e cOOMI0IaTh MpaBUiIa TEXHUKU O€30M1acCHOCTHU MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

®pa3IM4yaTh OCHOBHBbIE TPU3HAKU HU3YUEHHBIX (PU3MUECKUX MOJeNel: MaTepualbHas TOYKa,
a0COJIIOTHO TBEPJOE TEJO, TOYEUHBI MCTOUYHUK CBETA, JIyd, TOHKas JIMH3A, INIaHETapHas MOJEIb
aToMa, HyKJIOHHasi MOJZIeJIb aTOMHOTO s1JIpa;

® XapaKTepU30BaTh MPUHLUIBI ACHCTBHS N3YYE€HHBIX MPHUOOPOB U TEXHUUECKUX YCTPOMICTB € OMOPOMH
Ha WX ONMUCaHHs (B TOM YHWCIE: CIHMAOMETp, NAaTUYUKHU TOJOXKEHHUS, PACCTOSHUS M YCKOPEHUS,
pakeTa, 3X0JIOT, OYKH, IIEPUCKOII, (poToanmapaT, ONTUYECKHE CBETOBO/BI, CIIEKTPOCKOII, JO3UMETP,



KaMepa BuibcoHa), MCHONb3ys 3HaHHUA O CBOMCTBAX (PU3MUECKUX SBJIECHUH U HEOOXOAUMBIE
(bu3nyeckre 3aKOHOMEPHOCTH;

® IICIIOJI30BATh  CXEMBI M CXEMAaTUYHBIE PHUCYHKHM HW3YYECHHBIX TEXHMYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX PUOOPOB M TEXHOJIOIMUECKUX IIPOLECCOB IIPU PEUIEHUH Y4EOHO--TIPAaKTUUECKUX
3aj1a4, ONTHYECKHE CXEMbI Ul MOCTPOEHHs H300pakeHHH B IIOCKOM 3€pKaje U coOuparoreit
JIMH3E;

® IPUBOANUTH TpUMEpPHl (HaXOIUTh HMH(OPMAIMIO O NpUMEpax) NPAKTUYECKOTO HCIOIb30BAHUA
(Gu3n4ecKUx 3HaHUHN B MTOBCEJHEBHOHN KU3HU Ul o0ecreyeHus 6e30I1acCHOCTU IpU OOpallleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEIEHUS B OKPYKAIOLLEH CPELE;

® OCYILECTBJIATh NOUCK HH(pOpMalMK (u3nyYecKoro conepxkaHus B VHTepHeTe, CaMOCTOSATENIBHO
(dbopMynupyss TIOMCKOBBIH 3ampoc, HAXOJWUTh MYTH OMPEICIICHUS JOCTOBEPHOCTU TOTYyYCHHOU
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUH U JOITIOJIHUTCIIbHBIX UCTOYHHUKOB,

® 1ICTIOJIb30BATh MPU BBIMOJHEHUN YUEOHBIX 3aJaHUl HAYYHO--TIONYJISIPHYIO JTUTEPATYPy PU3HUECKOTO
COJIEp)KaHus, CIIPAaBOYHBIE MaTepuaibl, pecypcbl ceTd [HTepHeT, BlaxeTs npUEMaMu
KOHCIIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMH(GOpMALMM M3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO,

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHNs HAa OCHOBE MH(OPMAIIK U3 HECKOJIbKUX
HUCTOYHHUKOB (1)I/I3I/I‘-IGCKOI‘O COACpIKaHuA, H}’6HI/I‘IHO NpCACTABIATE PE3YJIbTAThI HpOGKTHOfI HJIn
HCCIIEA0BATENIBCKON ACATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BaTh W3yYEHHBIN ITOHATUHHBIN
amnmapar U3y4yaemoro pasjenia (pU3UMKd M CONPOBOXKJATh BBICTYIUICHHE IpPE3CHTAlMeld ¢ y4&éToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IIVIAHUPOBAHUE

7 KJIIACC
KoanuecTBO 4yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (undposbie)
n/n NMpPOrpaMMbI Bceero Kontposbhble | IpakTutieckue o0pa3oBaTeJibHbIE
padoThI padoThbI pecype
Paznen 1. ®u3uka 1 e€ posib B NO3HAHMH OKPY/KAIOLIEro Mupa
11 ®dusmnka - HayKa 0 IPUPOJE 2 EH6H,HOTeKa L1OK
https://m.edsoo.ru/7f416194
1.2 Ddusnyeckre BETUINHEI 2 1 ]P?tytlgg:l;ll(r);iijasc])_g)rllf/7 416194
1.3 EcTecTBeHHOHAYYHBIM METO/] TO3HAHUS 2 1 Eggg:lflﬁilziasc]){?rﬁﬂ 416194
Hroro no pazaeny 6
Paznen 2. IlepBoHavyaibHbIe CBeIeHUsI 0 CTPOEHUH BelllecTBa
2.1 CrpoeHue BemiecTBa 1 Bubmorexa LIOK
https://m.edso0.ru/7f416194
29 JIBm>keHre U B3aUMOJISHCTBUE YaCTHI] 2 1 bubmuoreka IIOK
BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 bubmorexa [IOK
https://m.edso0.ru/7f416194
Uroro o pazaeny 5
Pazaen 3. /[Bu:KeHHEe M B3aMMO/IeiicTBHE TeJl
Bbubnuroreka [IOK
3.1 Mexaxmieckoe ApuieHue 3 https://m.eds<I)l0.ru/7f416194
3.2 WHepuus, macca, IIIOTHOCTh 4 1 Eggg%ﬁ;ﬁigﬂ{fﬂ 416194
33 Cuta. Bugst chn 14 1 2 ﬁ&?ﬁﬁeﬁiﬁﬁﬂmmlm
HWroro 1o pazneny 21
Pa3nen 4. /laBjienne TBEPABIX TeJ, JKUIKOCTEH M ra3oB
41 | Hasnenue. Ilepenada napieHus: TBEPAbIMU 3 Bubnuroreka [IOK

TCJIaMH, ) KUIKOCTAMU U ra3aMHu

https://m.edsoo0.ru/7f416194
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bubmuoreka LIOK
4.2 JaBIICHHE KHKOCTH > https://m.edso00.ru/7f416194
bubmuoreka LIOK
4.3 ATmoceproe rapienne 6 https://m.edso0.ru/7f416194
4.4 JelicTBrEe KUAKOCTH U ra3a Ha MOrPyKEHHOE v 1 3 Bubmuorexa LJOK
' B HUX TeJIO https://m.edso0.ru/7f416194
HUroro no pazneny 21
Pa3nen 5. Pabota u MOIHOCTB. DHeprus
bubmuoreka LIOK
51 Pabora n mommocts 3 ! https://m.edsoo.ru/7f416194
bubmuoreka LIOK
52 TpocThie MeXaHH3Mb! > ! https://m.edso0.ru/7f416194
bubmuoreka LIOK
53 Mexanuteckas sHepria 4 . ! https://m.edso0.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KUIIACC
KoanuecTBO 4yacoB DJ1eKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/n NMpOrpamMMel Bcero Konrpospubie  Ipakriyeckne o0pa3oBaTeJibHbIE
padoTsI padoTsI pecypesi
Pa3pnen 1. TenJioBble iBJIeHUS
11 CtpoeHme 1 CBOWCTBA BEIIECTBA 7 bubsmorexa HOK
' https://m.edsoo.ru/7f4181ce
Bu6mmoreka IJOK
12 Tenuosbie npoueccy! 21 . 5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DnekTpruyeckne H MATHUTHBIE SIBJICHUSI
21 DneKTpuYecKue 3apsaapl. 3apsKEHHbIE Tea 7 1 bubnmnorexa [IOK
' M UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosIHHBIN 3NIEKTPUUYECKUI TOK 20 1 7 Bubmuoreka LIOK
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bu6nmoreka IJOK
23 MaruHTHbIC ABICHIA 6 1 L5 https://m.edsoo.ru/7f4181ce
bubmuoreka LIOK
24 DEKTPOMATHHTHAs HHLYKIHS 4 https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
9 KUIIACC
KoauuecTBO 4yacoB DJIeKTPOHHBIE
. HaumMeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m S ——— Beero Ko;Tpo.m,m,le H%aKanecxne 06PA30BATEILHBIE
padoThI padoThI pecypesi
Pasznen 1. Mexannueckue siBJeHUsI
11 MexaHnueckoe ABMKEHHE H CIIOCOOBI €T0 10 1 bubmoreka IJOK
' OIHCaHHMs https://m.edsoo.ru/7f41a4a6
N Bubnuoreka [IOK
12 Baanmozericraue Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
13 3aKOHEI COXpaHCHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Pa3znen 2. Mexannueckue KoJe0aHUsI U BOJHbI
bubmunoreka LIOK
2.1 Mexanuieckue Koneoasms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 MexaHn4eckue BOJHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMArHUuTHOE MOJIE U 6 5 bubnmnorexa [JOK
' 3IIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasaeny 6
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Paznea 4. CBeToBbIe SIBJIEHUA

4.1 3aKOHBI paCIpOCTPAaHEHHS CBETA 6 2 bubmorexa HOK
' https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 JIuH3BI U ONITHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
4.3 Pasnosxenue 0e0ro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro mo paznemy 15
Pa3nen 5. KBanToBbIe sIBJIeHUA
Bu6nmoreka IJOK
51 Hcnyckanne v TIOTIIONIEHUE CBETa aTOMOM 4 1 https://m.edso.ru/7f41a4a6
bubmuoreka LIOK
52 CTpocHHe aTOMHOIO AP 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
>3 Flnepibic peakiuin ! . https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 17
Paznea 6. IloBTOpuUTe1bHO-00001IaK0IINI MOAYJIb
6.1 [oBTopenwue u 0600IIEHUE COEPKAHUS 9 5 Bubmuorexa [JOK
' Kypca ¢du3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
N KonuuyecTBo yacoB Jlara DJIeKTpOHHBIe HU(POBbIE
. Tema ypoxa o0pa3oBaTeJibHbIE
w/n yp Beero Kontposabnbie | IIpakTuyeckue wiyenus p
padoThI padoThI pecypchl

1 ®uznka — HayKa 0 npupoje. SABneHus 1
MPUPOABI

2 Du3nUECKUe ABICHUS

3 dusnyeckre BEIUUUHBI U UX U3MEPEHHE
Ypok-uccnenoanue "U3mepenne

4 TEMIIEPATYPHI TIPH TOMOIIIH KUAKOCTHOTO 1 1
TEpPMOMETPA U AATUYHKA TeMIIepaTyphl"

5 Mertoapl Hay4yHOT0 no3HaHUs. OnucaHue 1 bubmmorexa [IOK
(bHU3MYECKUX SBICHUH C TIOMOIIBIO MOEIEH https://m.edsoo.ru/ff09f72a
Ypok-uccinenoanue "[IpoBepka runoTes3bl:

6 JABHOCTD MOJNETA MAPUKa, TyIICHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BBICOTA IycKa"

Crpoenue BemiecTBa. OMNbITHL,

7 OIlza3LIBaIO Hlie HCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
A HIME JHCKD P https://m.edsoo.ru/ff09fe0a
BEIIeCTBa

8 JIBr>keHue YacTull BellecTBa 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue «OnbITH 110

9 HaOJIIOICHUIO TEIIOBOTO PaCIIMPEHHS 1 1
ra3oB»

10 ATrperatHble COCTOSTHHSI BELIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSIHAIA BOJBI.

11 O000111eHE IO pasnen «Ile BOHaqanLHiIe 1 Bubmorexa LHOK

P Y« 7P https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHUH BELIECTBAY

12 Mexanndeckoe ABHkeHUe. PaBHOMepHOE 1 1 Bbubmuorexa LIOK
HEPaBHOMEPHOE JIBIKCHHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. Equnuibl ckopoctu 1 Bubnuroreka [IOK
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https://m.edsoo.ru/ff0a079c

14 Pacuer myTr 1 BpeMeHU IBIKEHUS BH6JI_HOTeKa LOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — Mepa HHEPTHOCTH TeI Egg;%ﬁi%ii?ﬁlfmaoﬂo
16 IInotHoCTh BemiecTBa. PacueT macchl u bubmunoteka LIOK
o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIa60paTopHas'1' pabota «OmnpeneneHue
IDIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3amad mo teme "IlnoTHOCTH Bu6nmoreka IJOK
BerecTBa" https://m.edsoo.ru/ff0al23c
19 Cuia KaKk XapakTepUCTHKa B3aUMOIEHCTBUA
ten. Cuna ympyroctu. 3akoH ['yka
JlaboparopHas pabora «/3ydenue
20 3aBUCUMOCTH PacTsbKeHHA (JieopMaliim)
MIPYKUHBI OT IPHIOKEHHOH CHIIBD)
21 [[ABnenue Tsrotenus. Cuia TSXKECTH
2 1 Bec e, Peuenme sana o rene BuGmmorexa LIOK
"Crina TsokecTr” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha IpYruX IUIaHEeTax. Bbubnuorexa LIOK
dusnYecKre XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmoreka IIOK
24 Msmepenne cuit. JlHamomeTp https://m.edsnli).ru/fanlScc
bubmmoreka IIOK
25 Bec Tena. Hesecomocts https://m.edS(])_}).ru/fan1778
26 CroskeHne IByX CHJI, HAPABJIEHHBIX IO Bbubnuoreka [IOK
OJTHOM MpsiMOii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no teme
"PaBHonelicTByrOmas cui"
28 Cuna Tperust u e€ BUIBL. TpeHue B MpUpoIe Bbubnunoreka [IOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas padora «3ydenne Bubmuoreka LIOK

3aBUCUMOCTHU CUJIbI TPCHUSA CKOJILXXCHUA OT

https://m.edsoo.ru/ff0alcc8
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CHJIbI JaBJICHUSA U XapaKTepa
COIMPUKACAIOIINXCS HOBGpXHOCTGﬁ»

Pemenue 3agau Ha OMpeacjICHUC

30 PaBHOACHCTBYIOIIEH CHJIIBI
B padmceros woopxere cm, <G Bufmorera LIOK
«PaBHOIEHCTBYIOMAs CHLITY ’ ’ https://m.edsoo.ru/ff0alde0
KoHnTtponbHas paboTa 1o TeMam:
30 «MexaHn4YecKoe JBWKEHUeE, «Macca,
IJIOTHOCTBY, «Bec Tenay, «['paduueckoe
n3o00paxkeHne crn», «CHIb»
33 Hasnenne. CriocoObl yMEHBIIICHUS H Bu6nmoreka IJOK
YBEJTMYCHUSI TaBICHUSI https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue raza. 3aBUCHMOCTh JTaBJICHUS Ta3a Bu6nuoreka IJOK
OT 00BEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua napieHus TBEPABIMU TEJIAMM, bubmuoreka LIOK
JKAKOCTSIMHU U razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHue B )KUIKOCTH U Ta3e, BBI3BAHHOE bubmuoreka IIOK
IEWCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «J/laBieHue B Bubnuoreka [IOK
JKUIKOCTH M rase. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
bubmoreka IIOK
38 Coobmaionmecs cocya! https://m.eds<])_f).ru/ff0a2970
39 lunpaBinyeckuii mpece BHGJI,HOTeKa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopurHeBoi )KHIKOCTHBII
Hacoc
a1 ATmocdepa 3emMii ¥ TPUYUHEI €€ Bubmoreka [JOK
CYIIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmMocdepHOe naBrneHue Eﬁﬁﬁiﬁs%ﬁﬁ/fmzbsa
43 Uzmepenne atmocdepHoro nasneHus. Onbit Bubmoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EPHOTO JABJICHUS OT Bubnmnorexa [JOK
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BBICOTHI HaJ YPOBHEM MOPS
bapomerp-aneponn. ATmMocdepHoe

https://m.edsoo.ru/ff0a2fc4
bu6nmoreka IJOK

45 JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3amau mo teme " AtMochepHoe
nasienue"
47 JleiicTBHE )KHUIIKOCTH U Ta3a HA TIOTPY>KEHHOE bubnuoreka [IOK
B HEX T€J0. ApXHMEI0Ba CHIa https://m.edsoo.ru/ff0a3276
8| seanasaouion o, achorsytouoh ma ) Bubmaorera LIOK
m » ICHCTBYION https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY)KEHHOE B YKHJIKOCTH
JlaboparopHas pabora o Teme
49 «HccaegoBanre 3aBUCUMOCTH Beca Tejla B 1 bubmuoreka LIOK
BOJIC OT 00BEMA MOTPY)KECHHOM B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH Tellay
Bu6nmoreka IJOK
50 Hnaanme rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabora "KonctpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U 1
ompeseneHue e€ rpy30mnoabEMHOCTH"
o | Do o s s BGaorss LOK
YAOB. BOSAYX L https://m.edsoo.ru/ff0a3654
TBEPABIX TEI, KUIKOCTEH U Ta30B)
53 KonTponbHas pabora no teme «/laBnenue
TBEPABIX TEN, )KUIKOCTEH U Ta30B»
bubmuoreka IIOK
>4 Mexammyeckas padora https://m.edsoo.ru/ff0a3f82
bubmuoreka IIOK
55 MowsoCTe. EAHHHUEN MOLHOCTA https://m.edsoo.ru/ff0a3f82
56 Ypok-uccrnenoanue "Pacuér MomHoOCTH, 1
pa3BHBaeMOil MU MOABEME 110 JIeCTHHIIES"
57 [Ipocteie Mmexanu3mel. Peruar. PapHoBecue
CWJI Ha phIyare
Prryaru B TexHuKe, OBITY U TIPUPOJIE.
58 JlaboparopHas pabora «lccnenopanue 0.5 bubimorexa LHOK

YCIIOBUI paBHOBECHSI phIYara

https://m.edsoo.ru/ff0a478e
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Pemenue 3aga4d no Teme «Y ClI0BUS

bubmuoreka LIOK

59 paBHOBECHS pblyara ! https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTpus
60 MexaHu3ma. JlabopaTopHas padoTa 1 0.5
«3mepenne KIIJI HaKTOHHOM TIIOCKOCTH
61 Pemenue 3amaq mo Teme "PaborTa, 1 bu6nmoreka IJOK
MoIHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas dHeprus. Knnerndeckas u 1 bubmmoreka [JOK
MOTCHIMATbHAS SHEPTHs https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUSI MEXaHUYECKOH SHEPTrun 1 bubmmorexa [IOK
p p https://m.eds00.ru/ff0a4360
YPpOK-3KCIEPUMEHT 110 TEME
"DKcrnepuMEHTANIbHOE ONPEIAECICHHE
64 M3MEHEHUS] KHHETHYECKOW 1 TIOTEHITHATEHOM 1 1
OHEPruu Npu CKaTbIBaHUU TCJIa 11O
HaKJIOHHOM TTOCKOCTH"
65 Kontponbhas pabora no teme «Pabdora u 1
MOIIHOCTb. DHEPTHUS»
66 PesepBHblii ypok. Pabota ¢ Tekctamu o 1 Bubmuorexa [JOK
TeMe "MexaHn4ecKkoe IBUKEHHUE" https://m.edsoo.ru/ff0adee6
6 rowe Mamneme ot e rmoerciin 1 ubmotera LIOK
" pA » JKHI https://m.edsoo.ru/ffOa4ffe
ra3oB
PeseprubIii ypok. PaboTa ¢ TekcTamu 1mo
68 " Al 1
teme "Pabora. MomHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME
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8 KJIACC

KoauuecTBOo yacoB

DyeKTpOHHbIe HU(PPOBBIE

N Tema ypoxa K I Aata o0pa3oBaTeJibHbIE
/i Yp Beero OHTPOJIbHBbIE pPaKkTHYECKHE H3yueHns |Y
padoThI padoThI pecypchbl
|| oo ozoreans wonerape 1 BGnionss LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB B MOJIEKYII 1
3 Mogenu TBEPAOTO, KUAKOTO U 1 bubnmorexa [IOK
ra3000pa3HOro COCTOSIHUIA BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsCHEHUE CBOMCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOT0 COCTOSHUH BEIECTBA Ha 1
OCHOBE TIOJIOKEHHUI MOJIEKYIISIPHO-
KUHETUYECKOU TEOpHUH
5 Kpucrammaeckue 1 amopHbIE Tena 1 buGmrorexa LIOK
p P https://m.eds00.ru/ff0a5800
6 CMaunBaHMe U KallWUISPHOCTD. 1 Bubmuoreka [JOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenmoBoe paclIupeHue U CXKATHE 1 bubsmorexa LHOK
p P https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBS3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHKEHHSI YACTHII
9 BryTtpennss sneprusa. CrocoObl H3MEHEHHS 1 Bbubnuorexa LIOK
BHYTPCHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
bubmoreka IIOK
10 Brae1 rerionepenatin ! https://m.edsoo.ru/ff0a6412
Ll udnomsommmine rensoske chofions sicers ) ) buGanoresa LIOK
o " https://m.edsoo.ru/ff0a65c0
Y MaTEpPHUAJIOB B IIEIIAX SHEProCcOepeKeHHS
12 KomuuecTBo TerioTel. Y aenbHas 1 bubmuoreka IIOK
TEINIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 YpaBHEHHUE TeII0BOro OanaHca. 1 bubnmorexa [{OK
TeriooOMeH 1 TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras padora "Hccnenopanue Bubmorexa [[OK
14 SIBJICHHSI TETTOOOMEHA TP CMETITHBAHUH 1 1

XOJIOJHOU U TOPSTIEH BOJBI"

https://m.edsoo.ru/ff0a6a98
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Pacuer konmuecTBa TCILIOTHI, HCO6XOI[I/IMOFO

15 IUTSL HAaTPEBaHUS Tela M BBIACIIIEMOTO UM TTPH
OXJTKICHUH
16 JlaboparopHnas pabota "Onpenenenne bubmmoreka [{JOK
yIENbHOW TEMI0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILINBA. Y IebHas TEIUIoTa bubmmoteka [{JOK
CrOpaHUsI https://m.edsoo.ru/ff0a7b5a
[TnaByieHue u OTBEpACBaHKC
18 K MCTananeCKHxﬁgn‘y eJIbHAsS TEILIOoTa bubmorexa LOK
P A https://m.edsoo.ru/ff0a71d2
TJTaBIICHUS
JlaboparopHas pabota "Onpenenenue bubnmoreka [OK
19 o " .
YIIENBHOM TEIIOTHI TUIABJICHHUS JIbJIA https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanne 1 KOHIEHCAIIS. bubmmorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U KOHICHCAIIHH. bubnunoreka [IOK
21 ]
3aBUCHMOCTD TEMIICPATYPhI KUIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTO TaBIeHUS
BiraxxnocTs Bo3ayxa. JJabopaTopHas padbota
22 "Ompe eHeHHeizEOCHTeH:LOﬁiHam£DCTH bubimorexa LOK
pei N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3aa4 Ha onpe/ielieHUE BIaXKHOCTH
BO3/IyXa
[IpuHIUIIEL PaOOTHI TEIJIOBBIX JBUTATEIICH.
24 [lapoBas TypOuHa. /[BuTarens BHYTPEHHETO
CrOpaHus
o5 KIIJ termoBoro neuratenis. TemnoBsie bubnmorexa [{OK
JIBUTATENIH M 3aI[Ta OKPYXKAIOIIEH cpeas https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHHUS U MPEBPAICHHUS SHEPTHH
B TEILUIOBBIX MPOIIECCaX
[MoaroroBka Kk KOHTPOILHOM paboTe 1Mo Teme
27 "Téﬁ&;ﬁZEﬁi;;;EEﬁﬁ?ﬁeié;neT o bubamorexa LOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUHN BEIECTBA
KouTponbHas pabora o teme "TermnoBeie
28 sIBneTHpnsI I/IBMé)HeHI/Ie arperaTHbIX COCTOSIHUI bubmmorexa [IOK
o p https://m.edsoo.ru/ff0a86ae
BEIIECTBA
29 OnexTpuzanus Tenl. JBa poga 3IeKTPUIECKIX

3apsIIoB
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Ypok-uccienopanue "OneKkTpu3anus Tel

30 WHAYKIOWEH U IPH COMPUKOCHOBEHUH" 1
31 B3anMopeiicTBrE 3apsSHKCHHBIX TEll. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
p | e iom Haporemers B 10K
P L . https://m.edsoo.ru/ff0a8a0a
CYTICPIIO3UIINU IICKTPHUYECKUX MOJICH
33 Hocwurenu 3nekTpuieckux 3apsjioB.
OnemenTtapHbii 3apsa. CTpoeHue aToMa
[IpoBoAHMKH U AMIAEKTPUKU. 3aKOH Bubmuorexa [JOK
34 ]
COXPaHEHHUS IIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
Pemenwne 3amaq Ha mpuMEeHEHNE CBOWICTB bubmmorexa [IOK
35 )
AIICKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
o | o oo o B 10K
ym ‘ https://m.edsoo.ru/ff0a95a4
ANIEKTPUIECKOTO TOKA
37 JleHcTBUSA 3IEKTPUYECKOro TOKA bubsmorexa LHOK
™ https://m.edso00.ru/ff0a96h2
Ypok-uccrnenoanue "/leticTBre
38 ANEKTPUIECKOTO TIOJISl Ha TIPOBOIHUKH U 1
JUAIIEKTPUKHU"
39 DJNIEKTPUYECKUN TOK B METAILIAX, KUIAKOCTIX Bu6nuoreka IJOK
W razax https://m.edsoo.ru/ff0a9838
40 DneKTpudecKas 1eb U €€ COCTaBHBIE YacTH
a1 Cuna Toka. JlaGoparopHas pabora 05 Bbubmumorexa LIOK
"H3MepeHue U peryJMpoBaHKe CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
o | s B os B 10K
paTopras p ,P ' https://m.edsoo.ru/ff0a9e14
PEryIUPOBAHUE HATIPSIKCHUS
43 CormpoTuBieHNE TPOBOTHUKA. Y AETEHOE Bbubnuroreka [IOK
COTIPOTHBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabora "3aBHCUMOCTb
44 JJIEKTPUUECKOTO COMTPOTUBIEHUS 1 bubmmoreka IIOK
MPOBOJHMKA OT €T0 JUTHHBI, IIOIIAIH https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CeUeHHsI ¥ MaTepuaia'
45 3aBHCHMOCTE CHITBI TOKA OT HAIPSOKCHHUS. Bubnunoreka [IOK

3axon OMa /i ygacTKa IMern

https://m.edsoo.ru/ff0aad44a
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JlaGopartopnas pabora "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYILETO Yyepe3

bu6nmoreka IJOK

46
PE3HCTOP, OT CONPOTHBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HampspKeHUs Ha pe3uctope”
47 [MocnegoBarenbHOE U TApAIICIBHOS
COCJIUHECHHSI TPOBOIHUKOB
JlaGopartopnas padora "[IpoBepka npasuia
48 CIIOYKEHUS HATIPSDKCHHUH TTPH bubmmoreka [JOK
MOCJICIOBATEIILHOM COCTUHEHHHU JIBYX https://m.edsoo.ru/ff0aaab8
pe3ucTopoB"
Jlaboparophas padora "[IpoBepka npasuia
49 JIst CiJII)I I;OKaIP; U Ta aJIJP;CHBIP;OM b bubmorexa HOK
. PH riap \ https://m.edsoo.ru/ff0aadle
COETMHEHHUH PE3NCTOPOB
50 Pewenue 3anay Ha npumMeHeHue 3akona Oma bubnmorexa [IOK
JUISL Pa3IIHYHOTO COSTMHEHHS TIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. bubnmorexa [IOK
3akon Jlxoyss-JIenia https://m.edsoo.ru/ff0ab124
52 Jlaboparophas pabota "OnpeneneHue bubmmorexa [IOK
paboThI ¥ MOIIHOCTH 3IEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHUE LU U TOTPEOUTEH
53 AJIEKT pnquKoﬁ ;e TUH B 61;T Kopotkoe bubmorexa HOK
P P Y. Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[ToaroroBka K KOHTPOJILHOU PabOTE IO TEME
54 "DnexTpuuecKre 3apsibl. 3apsHKEHHBIE TENa Bbubnuorexa LIOK
U UX B3auMoJeHcTBuA. I10CTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKHUI TOK"
KonTponbHas paboTta o Teme
55 "DnekTpuuecKue 3apaabl. 3apsLKeHHBIE Tena bubnmorexa [{OK
M UX B3auMoaencTBud. [locTosTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUICCKHII TOK"
56 IlocTosiHHBIE MAarHUTHI, ©X B3aUMO/ICHCTBHUE
57 Ypok-uccnenoanue "M3yuenue nonaen bubnmnorexa [IOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruaurtHoe none. MarautHoe 1oje 3eMIIH 1 Bu6nuoreka IJOK
€ro 3HaYeHHUeE JUIA XKU3HU Ha 3emile https://m.edsoo.ru/ff0acOba
OmnsiT Opcrena. MarautHoe mose
peren Bubnmnoreka [IOK
59 ANEKTPUIECKOTro Toka MarHuTHoOe ToJe

KaTyHIKU C TOKOM

https://m.edsoo.ru/ff0acld2
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HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKE.

bubmunoreka IIOK

60 Jlabopatophas pabora "H3y4yeHne ,Z[GI/ICTB'I'/IH 1 0.5 https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJIS Ha TIPOBOJAHHK C TOKOM
DNeKTPOABUTATENb MTOCTOSHHOTO TOKA
Bl remmmec serporcron s mpancnopre, 1 ubmiotera LIOK
\ https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabora "KonctpynpoBanue u
M3y4eHHe padOThI DIEKTPOIBATATENS "
62 OmerTel Papames. 3aK0H YICKTPOMAarHUTHOM 1
naaykuuu. Ipasuio Jlenna
OnekTporeneparop. CrocoObl MoTy4YeHUs
63 ANIEKTPUIECKON SHEPTUH. DJICKTPOCTAHIIUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX SHEPTUI
64 [ToaroroBka kK KOHTPOIBLHOU PabOTE IO TEME 1
"DNeKTpUYECKHE U MATHUTHBIC SIBJICHUA"
65 KonTponbHas pabora mo teme 1 bubnmorexa [IOK
"DJIeKTPUYECKHE ¥ MATHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHeIii ypok. Pabora ¢ Tekctamu 1o 1 bubmmorexa [IOK
teme "TerutoBsie siBieHMs" https://m.edsoo.ru/ff0accbe
67 Pe3epBHelii ypok. Pabota ¢ Tekcramu o 1 Bubmorexa [JOK
Teme "TToCTOSIHHBIN AIEeKTPHYSCKUil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabota ¢ Tekctamu o 1
TeMe "MarauutHele siBIeHus"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 145
9 KJIACC
N KosunyecTBO 4acon Jara DyieKTPOHHBIE N (PPOBHIE
u/n Tema ypoka Beero Kontpoasubie | IlpakTudeckue W3yueHus o0pa3soBaTeJbHbIE
padoThl padoThI pecypcnl
1 Mexannueckoe ABMKeHNEe. MaTepruanbHast 1
TOYKA
2 Cucrema orcyeTa. OTHOCUTENBHOCTh 1 bubmmnoreka [HOK
MEXAHUYECKOTO JIBMKEHUSI https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE MPSAMOIMHEHHOE JIBUKCHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE TpsSAMONIMHENHOE JBUKEHHE. 1

CpenHsist ¥ MTHOBEHHAsI CKOPOCTh
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[IpssmonuHeHOE paBHOYCKOPEHHOE

butmmoreka [IOK

S JBIDKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTB IPSIMOJTMHEIHOTO
6 paBHOyCKOpeHHOT0 ABIkeHus. [ paduk
CKOPOCTH
7 Joxopermus rent npn pasmoyckopeon BuGmnorera LIOK
JIBIKEHHUH 10 HAKJIOHHOW TIOCKOCTH" https://m.eds00.ru/ff0adb18
8 CBobOogHoe nanenue ten. Oneitel ["annnes
O Mepnonn ancrors obpastenn. Taeison Bubnorera LIOK
JITI0Bas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LeHnTpocTpeMuTensHOE YCKOPEHHE
11 ITepssrit 3akoH HproToHa. BexTop cuib ﬁgg::;/(r)rfzcdasgoc.)rﬁlfane 612
12 Bropoii 3akon HetoToHa. Bu6mmoreka [IOK
PaBHoeiicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HetotoHa. Cynepno3umus cui BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0ae982
14 Pewienue 3aay Ha NpYMEHEHUE 3aKOHOB bub6imoreka [IOK
HeloTona https://m.edsoo.ru/ff0aeb6c
bubmmnoreka [HOK
15 Chua ynpyroctd. 3akon I'yka https://m.edscI)lo?u/fanecaZ
16 Pemenune 3amgau mo Teme «Cuna ynpyroctu
17 JlaGoparopnast pabota «Onpenenenue bub6imoreka [IOK
YKECTKOCTH TIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [HOK
18 Chia TpeHHs https://m.edS(I)lo.ru/fanf738
19 Pemenue 3amau mo teme «Cuia TpeHHsD» BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparophas pabota "OnpeaeneHue bubmuoreka [IOK
ko3¢ uieHTa TpeHUs CKOJIbXKEeHUs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amad mo teme "3akonbl HeroTOHA. bu6mmoreka IJOK
Cuna ynpyroctu. Cuna tpeaus” https://m.edsoo.ru/ff0afb8e
22 Cuna TSXECTU U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaJACHUS https://m.edsoo.ru/ff0af044
23 Vpok-koHbepenius "IBUKeHNUE TeT BOKPYT
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rpaBUTaIMOHHOTO 1eHTpa (CoHeuHas
cucreMa). ["amakTukm”

24 Pemenne 3amad mo teme "Cuita TSDKECTH U bubmmoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHMS" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMmgeckast CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh U meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraibHOW TOUKH.

26 AbcomoTHO TBEpAOE Teno. PaBHoBecHe Bu6mmoreka LIOK
TBEP/IOTO TeJa ¢ 3aKPEIUIEHHOW 0ChI0 https://m.edsoo.ru/ff0afe36
BpaIeHus

27 Mowment cuisl. Llentp Tspkectu

o8 Pemrenue 3amad mo Teme "MOMEHT CHJIBI. bubmuorexa LIOK
Ientp TspxecTH" https://m.edsoo.ru/ff0b02b4

29 "Mexammecroe ammeene. Braumoreiicrane ubmotera LIOK
ren” https://m.edso0.ru/ff0b0408

30 Fl\?{iiﬂiiz}éig: ZZilgzgzygwnMoaeﬁcmne Bubmrorexa OK
er" https://m.edsoo.ru/ffOb06ec

g | Cmmore M s duos B LOK

. https://m.edsoo.ru/ffOb07fa
HEYIIPYTroe B3auMOICHCTBUE

32 Pemenuie 3amau mo teme "3aKOH COXpaHEHUs bub6imoreka [IOK
uMITyJbca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koH(pepeH1us "PeakTHBHOE NBIKEHHE
B MIPUPOJIE M TEXHUKE"

34 Mexannueckasi padoTa ¥ MOIITHOCTh ES;]:I;I/?:Z?S(I)IO?I:/ffObOaS 4

35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH U bu6mmotexa [IOK
CHWJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopnast pabota «Onpenenenue

36 paboThI CHITBI TPEHHUSI TIPU paBHOMEPHOM
JIBIDKEHUH Tella 110 TOPH30HTAIBHOM
TIOBEPXHOCTH

37 Ces13b dHeprum u paboTsl. [loTeHMaNbHAS
SHEPTrHs

38 Kunernueckas suneprus. Teopema o bubamnoreka [HOK

KUHETHYCCKOI OHECPIrun

https://m.edsoo.ru/ffOb0c32
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39

3aKOH COXPaHEHUS SJHEPTUU B MEXAHUKE

40 JlaboparopHas padota «3ydenue 3aKkoHa bubmoreka [{OK
COXPAHCHHUS SHEPTHID) https://m.edsoo.ru/ff0b12fe
M KonebaTenbHoe IBHKEHHUE U €TI0 bubmmoreka [IOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue koneOanus. BeiHyKIeHHBIC bubnunoreka [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTnyecKkuil ¥ MPyXUHHBIA MasiTHUKA
y | Lo Gamonie. e B LOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparmenre sHEPTHH TPU MEXAHUIECKIX
KoJIe0aHMsIX
16 sacrorsiot nepmona xoneGam pysuoro BuSmaotera LIOK
pHoz py https://m.edsoo.ru/ffOblaec
MasITHUKA
4 mesmmommoon nepnots Koregami pya Bufimiorexa LIOK
pro py33, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Ipy3a»
8 oxammec som. Tpotommme u BuGaorexa LOK
- POl https://m.edsoo.ru/ffOb21fe
MTOTIEPEYHBIC BOJTHBI
49 Ypok-koHbpepenus "MexaHn4eCKHe BOIHbI
B TBEpIoM Tene. CelicMuueckne BOJIHBI"
50 3Byk. PactipocTpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanne "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BbICOTA TOHA.
AKYCTHYECKHH pe30HaHC
53 Ypoxk-koHbepeHIus "YIbTpa3sByK U bubmuoreka [IOK
MH(Pa3BYK B IPUPOAE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
o | e opo e o e B 10K
P " https://m.edsoo.ru/ffob25f0
KOJIeOaHHS U BOJIHBI
KonTtponbnas pabota o teme "3akoHbI
55 coxpaHeHus. MexaHn4decKne KoJaeOanus u

BOJHEI"



https://m.edsoo.ru/ff0b12fe
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https://m.edsoo.ru/ff0b1aec
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SHGKTPOMaFHI/ITHOG IoJIC.

butmmoreka [IOK

56
DEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
p
57 CBoIicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepennus "lkana
Buonunorexa IIOK
58 3JIEKTPOMarHUTHBIX BOJIH. Vcmonb30oBanue https://m.e dS(I)_}) ru/ffob2fe6
AIEKTPOMArHUTHBIX BOJIH I COTOBOU CBSI3U" — )
Ypok-uccrenopanue "M3y4ueHne CBOWCTB Bubmorexa [OK
59 DJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
o 6I/¥I)I>HOFO Tenedona” B https://m.edsoo.ru/ff0b2c6¢c
60 Pemenue 3a1a4 Ha onpe/esicHUE YaCTOTHI U
JUTMHBI 3JICKTPOMarHUTHOHN BOJIHBI
61 DIeKTpOMarHuTHas MPUPOJa CBETA. Bbubanoreka [JOK
CkopocTb cBeTa. BosHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceeta. [IpsamonuHeitHoe BuGmmotexa LOK
62 acrpocTpaHeHne csera. 3artMennst CoJHIa u
%ymg p 1 https://m.edsoo.ru/ffOb3658
3aKoH oTpakeHHsl cBeTa. 3epkana. Pemenue
Bubnunorexa IJOK
63 3aJ1a4 Ha TIPUMCHEHHE 3aKOHA OTPaXKCHHS ) a
cpeta https://m.edsoo.ru/ffOb38c4
64 IIpenominenue cBera. 3aKOH MPETOMIICHUS bubanoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
IToHOE BHYTpEHHEE OTpaKEHHE CBETA.
Bbubnunorexa IJOK
65 Hcmonk30BaHue MOTHOTO BHYTPEHHETO https://m.e dscL)E) ru/ffob3c5e
OTpaX€HUs B ONITUYECKUX CBETOBOJAX — :
Jlaboparophas pabota "HccnenoBanue
66 3aBHCHUMOCTH yTJIia MPEJIOMJICHUS CBETOBOTO
Jy4a OT yrJia TaJIeHUs] Ha TpaHuIle "BO3IyX-
crexio™"
Ypoxk-koHdpepenus "Hcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKCHHMSL:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka IJOK
68 JInna3el. OnTudueckast cuiia TUH3EI
3e. O cokast ¢ 3 https://m.edsoo.ru/ffOb3f2c
o b K
69 [TocTpoeHue n300pakeHuil B TUH3aX H6H_HOTeKa 1o
https://m.edsoo.ru/ffOb444a
JlaGoparopnas pabota "Onpenenenue
" Bubnunorexa IJOK
70 (hOKYCHOTO pACCTOSIHUS ¥ ONTHYECKOM CHIIBI 0

coOuparoiei JTMH3bI"

https://m.edsoo.ru/ff0b4206
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Ypoxk-koHpepenius "OnTHuecKre JINH30BbIC

butmmoreka [IOK

n puOophI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTHueckas cucreMa. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-kordepenrus "ledekrsl 3penus. Kak
COXpaHUTh 3peHue"
| Eemmeme e aes s oo, e Bumorera LK
: ’ https://m.edsoo.ru/ff0cOf4c
Hucnepcus csera
JlaboparopHas padota "ONBITHI 1O
75 Pa3I0KEHHUIO OEJIOTO CBETA B CIIEKTP U bubmmoreka [HOK
BOCIPHUSITHIO [[BETA MPEAMETOB MPU MX https://m.edsoo.ru/ff0cOe2a
HaOJII0IEHNH Yepe3 LBETOBbIC GUIBTPHI"
VYpoxk-npakTukyM "BosHOBBIE CBOMCTBA
76 cBeTa: AMCIepcHst, UHTepdepeHus u
nmudpaxius”
77 OmnwiTe Pesepdhopa u mraneTapHas MOIENb bubmmoreka [HOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
79 HcnyckaHue U MOTJIONIEHNE CBETa aTOMOM. bubanoreka [IOK
KBautsl. JIuHeiuaTbie CrieKTphI https://m.edsoo.ru/ff0c144c
80 Ypoxk-npaktukyM "HalmoneHne crekTpoB bu6imoreka [IOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUIBI Bubmiorexa IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro sapa. Hyknonnas bub6imoreka [IOK
MOJIeITh https://m.edsoo.ru/ff0c18ac
83 PanmuoaktuBHbIe ipeBpamieHus. 30Torb bubmmorexa [OK
: https://m.edsoo.ru/ff0clal4
84 Pemenne 3amad mo teme: "PagnoakTuBHBIE bu6mmoreka IJOK
npeBparnieHus" https://m.edsoo.ru/ff0clb4a
85 Ilepnon momypacnana
86 Ypoxk-kordbepenius "PagnoakTuBHbIE bubmuoreka [IOK
W3JIyYEHUsI B IPUPOJIE, MEJANIINHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakuu. 3aKOHBI COXpaHEHUS bubmmoreka [JOK
3apsJIOBOTO U MaCCOBOT'O YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3M aTOMHBIX saep. CBsi3b MacChl bubmmnoreka [HOK
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Y SHEPTHH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo teme "SaepHeie peakium” 1
90 Peaknuu cuHTE3a ¥ ACTICHUS SIEP. 1 bubmoreka [{OK
Wctounuku sueprun ConHIA U 3BE31 https://m.edsoo.ru/ff0c1e88
Ypoxk-koHbpepeHus " nepHas SHepreTHKA.
91 JeiicTBUsI pairOaKTUBHBIX U3TYyYEHUH Ha 1 1
JKUBBIE OpTaHU3MBI"
[MoaroToBka K KOHTPOJIBHOH paboTe 1o TeMe
92 "DJIeKTpOMarHuTHOE TIOJIE. 1 bubmoreka [{OK
DeKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBIICHHUS"
KontponbHas pabota o Teme
"DNIEKTPOMarHuTHOE MOJIE.
93 1
DIIEKTpOMarHuTHbIC BOJIHbL. KBaHTOBBIE
SIBJICHHS"
94 [ToBTOpenue, ob6odmenue. JlabopaTopHbie 1 1 Bu6mmoreka [IOK
paboThI Mo Kypcy ""B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
55 patwemmamn xaseeThemaN saaa o eve ) BuSmotera [IOK
, " A https://m.edsoo.ru/ff0c2572
TermoBbIe MPOIECCHI
IToBTOpenwue, o6o0menue. Pemenue Bubmorexa LOK
96 pacYeTHBIX U KaYeCTBEHHBIX 3a7a4 110 TEME 1 ]
. o https://m.edsoo.ru/ff0c2a22
KIIJI TermmoBsIX ABUTATENCH
57 pacecimn n xaneermenmx sani o Teve ) BuSmotera [IOK
" e https://m.edsoo.ru/ff0c2b30
KIIZI snexTpoycTaHOBOK
98 [loBTopenue, 0600menue. JlaboparopHbie 1 1 Bbu6imoreka [IOK
pabotsl o Kypcy "CseroBble sBiueHus" https://m.edsoo.ru/ff0c2c52
99 [loBTopenue, o6o6menue. PaboTa ¢ Tekctamu 1 Bbu6imoreka LIOK
1o TeMe "3aKOHbI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenwue, o6o0mmenue. Pabora ¢ Tekcramu 1 bubnmnoreka [HOK
o Teme "Konebanus v BOJTHE" https://m.edsoo.ru/ff0c2e82
101 ITorTOpenwue, 0600I1IeHHEe. PaboTa ¢ TekcTaMu 1 bubmuoreka LIOK
o TeMe "CBeTOBBIE sIBJIEHNUS" https://m.edsoo.ru/ff0c3044
102 IToBTOpenmEe, 0600meHNEe. PaboTa ¢ TekcTamu 1
no Teme "KBanToBas u saepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IS YYEHUKA

e [lepeikun A.B., IBanoB A.W. ®u3uka: 6a30BbIi ypOBeHb, 7 Ki1acc, yueOHUK AO
«M3natenbctBo «lIpocBemenuey, 3 u3a, nmepepadoTaHnHOE

e [lepeikun A.B., BanoB A.W. ®u3uka: 6a30BbIi ypoBeHb, 8 Kinace, yueOHuK AO
«M3natenbctBo «lIpocBemenuey, 3 w3z, mepepadoTaHHOE

e [leprimkun A.B., I'yrauk E.M., BanoB A.I., [letpoBa M.A. ®u3zuka: 6a30BbIil ypoBeHB, 9
knacc, yaeoHnk AO «M3marensctBo «lIpocBemenney, 3 u3n, nepepadboTaHHOE

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas anekTponHas 1mkosa https://resh.edu.ru/



