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HHOACHUTEJIBHASA 3ATINCKA

[TporpaMma 1o ¢u3KuKe Ha YpOBHE OCHOBHOTO OOILEro 0Opa3oBaHUsl COCTABJICHA Ha OCHOBE IOJIOXKECHUH M
TpeOOBaHMII K pe3ylbTaTaM OCBOCHHA Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3oBaTENbHOW MPOTpaMMEL,
npencraBieHHEIx B ®I'OC 00O, a Ttakxke ¢ yué€roMm denepanbHON pabodeid MporpaMMbl BOCIHTAHUS W
Konnenmmu npernogaBanns yuebHoro npeamera «Duznkay.

Copeprkanne mporpaMMbl IO (PU3MKE HAMPaBIEHO Ha (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
o0y4arommxcsd W OpPraHu3aluio U3ydeHUs (U3NKA Ha NeATENIbHOCTHOH ocHOBe. B mporpamme mo Qusmke
YYUTBHIBAIOTCSI BO3MOXKHOCTH y4eOHOTO TpeameTa B peanuzanuu tpedoBannii ®I'OC OOO x mraHHpyeMBbIM
JUYHOCTHBIM ¥  METAampeJAMETHBIM  pe3ylbTaTaM OOydeHHs, a Takke MEXIpeaIMETHbIE CBS3H
€CTEeCTBEHHO-HAYYHBIX YI€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUsl.

IIporpamMma mo ¢u3mKe ycTaHaBIMBaeT paclpenelieHne y4eOHOro Marepuaia 1Mo TrojaM oOydeHus (1o
KJlaccaM), TpenajiaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh M3YYEeHUS TE€M, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHA
MPEIMETHOTO COAEPKAHUS U YIETE BO3PACTHRIX OCOOEHHOCTEH 00yJIarOIIIXCsl.

IIporpamMma mo ¢u3mke pa3paboTaHa C METHIO0 OKA3aHUS METOIWYECKOW IOMOIIM YYUTENTI0 B CO3AaHHUU
pabodeii mporpamMmbl IO y4eOHOMY TIPEIMETY.

Odusnka SBISETCS CHUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, ITOCKOIBKY
(m3rYecKre 3aKOHBI JIKAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y9aeMBbIX XUMHEH, ONOIorneil, acTpOHOMHUEH U
¢usnyeckoil reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYYHYI KapTHHY MHpa, NPEIOCTaBiIsieT Hamboee
SICHbIE 00pa3Ilbl MPUMEHEHUST HAyYHOT'O METO/[a TIO3HAHUS, TO €CTh CIT0C00a IMOTyYeHUS JOCTOBEPHBIX 3HAHHUN O
MHUDpE.

Onna w3 TIaBHBIX 331a4 (PU3NYECKOro 00pa3oBaHHS B CTPYKType OOIIEr0 OOpa3oBaHUS COCTOUT B
(hOopMUPOBAaHUY €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpECa K HayKe Y 00yJaroIIuxcsl.

Nzyuyenne ¢usuku Ha 0a30BOM YpOBHE TPEAIONAracT OBIAJCHUE CICAYIOIIUMH KOMIETEHTHOCTSIMH,
XapaKTCpU3yIOMMUMHN €CTCCTBEHHO-HAYYHYIO I'PaAMOTHOCTD!

® HAYYHO OOBSCHSTH SBIICHUS,

® OIICHUBATh U TIOHUMATh OCO6€HHOCTI/I HAay4YHOI'O UCCJICAOBAHUA;

® UHTCPIPETUPOBATE JaHHBIC U MCIIOJIb30BATh HAYUYHBIC NOKAa3aTCJIILCTBA AJId MOJIYUYCHHA BHIBOJIOB.

Llenmn wu3ydeHuss (GU3UKKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs onpezaeieHbl B KoHnenuu
npenojaBanus ydebHoro mpeamera «Pusuka» B 00pa3oBaTenbHBIX opraHusamusx Poccuiickonr ®@eneparmm,
peanu3yIoNMuX OCHOBHBIE O00IIe00pa3oBaTelibHble TMPOrPaMMBI, YTBEPXKIAEHHOW pemieHneM Komeruu
Munucrepctpa npocsenicnus Poccutickoiit deneparuu (mpoTokoi ot 3 nekadpst 2019 r. Ne [TK-4BH).

Hean uzyyenus: pusukm:

e IprOOpEeTeHNE WHTEpeca W CTPEeMIICHHs] OOYJaroIIuXcsd K HAYYHOMY W3YYEHHUIO TMPHUPOJBI, Pa3BUTHE HX
WHTEJUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

® pa3BUTHE NPE/CTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUS 1 (HOPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOMIECHUS
K OKPYKAIOIIUM SIBJICHUSM;

e pOopMHpOBaHNE HAYYHOIO MHPOBO33PEHHUSI KaK pe3ysibTaTa W3y4YCHUS] OCHOB CTPOCHHSI MaTepHd |
(yHIAMEHTATBHBIX 3aKOHOB (DM3UKU;

e GopMHpOBaHKE TPEACTABICHHNA O poNHM (HU3WKU JUIS Pa3BUTHs APYTHMX €CTECTBEHHBIX HAayK, TEXHUKH H
TEXHOJIOTHM;

® pa3BUTHE NPEACTaBICHUH 0 BO3MOXKHBIX cepax Oyaymieil mpodeccnoHalbHON IesITeIbHOCTH, CBA3aHHOM C
(bU3NKOM, TOATOTOBKA K JaNbHEHIIIEMY O0Y4YEHHUIO B 9TOM HaNPaBJICHUH.

JocTiwkenne STHX TIlelied mporpamMmbl 10 (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
obecrieurBaeTCs pEIICHUEM CIIEIYIONINX 3a/1aY:

® IpHOOpETeHNE 3HAHUI O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHMYECKHX, TETJIOBBIX, 3JIEKTPHUECKHUX,
MAariuTHBIX U KBAHTOBBIX SBJICHUAX,

® IpHOOpETeHUE YMEHUI ONMUCHIBATh U OOBSCHATH (PU3NYECKUE SBJICHUS C MCIIOIb30BAHMEM IOJIY4YEHHBIX
3HAHUM;



® OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PAacUYETHBIX 3a7a4 C UCIOJL30BaHUEM (PU3MYECKHX MOJeeH,
TBOPYECKUX U MPAKTHKO-OPUEHTUPOBAHHBIX 33134,

® pa3BUTUC YMEHHI HaONIOJATh TPHUPOIHBIC SBICHUS U BBINOJNHATH OIBITHI, JIADOPATOPHBIE PabOTHI H
9KCIIEPUMEHTAIbHBIC HCCIICIOBAHHS C UCTIOIb30BAaHUEM U3MEPHTEIBHBIX MPUOOPOB;

e OcBOcHHE NPHEMOB paboThl ¢ HHpOpMaIMeil (QU3NUECKOro colepikaHMs, BKIOYas HHOOPMALMIO O
COBPEMCHHBIX JIOCTIKCHUSX (PU3MKH, aHAIN3 U KPUTHYECKOE OLICHUBaHUE WH(OpMALIH;

® 3HAKOMCTBO co chepaMu npodeccHoHATBLHON NeATEIFHOCTH, CBA3aHHBIMH C (DU3UKOW, U COBPEMEHHBIMH
TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTH)KCHUSAX (PH3MYCCKON HAYKH.

Ha uzyuenue ¢puznku (6a30BbIi ypoBEeHb) HA YPOBHE OCHOBHOTO 00IIero 00pa3zoBaHusi OTBoAUTCS 238
4yacoB: B 7 kilacce — 68 yacos (2 yaca B Hezenro), B 8 kiacce — 68 yacos (2 yaca B Hesieno), B 9 knacce — 102
yaca (3 yaca B HEJIENI0).

Ilpemmaraemerii B mporpamme 1o (u3MKe TIepedeHb Jab0opaTopHBIX pPabOT W OMBITOB HOCHT
pEeKOMEHIATETIbHBIN XapaKkTep, YUUTENb JeaeT BHIOOp MPOBEJCHUS Ta0OPATOPHBIX paboT U OMBITOB ¢ YYETOM
WHIUBUIYaTbHBIX OCOOCHHOCTEH O00ydaroImuxcs, CHOUCKA SKCICPHUMEHTANBHBIX 3aJaHUi, MpeiaracMbiX B
paMKax OCHOBHOT'O FOCYIapCTBEHHOTO SK3aMeHa MO (pHU3HKE.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3zjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLETr0 MUpA.

®dusuka — Hayka o mpupoge. SeneHus npuponsl. Pusznveckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,
3NIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBEIE.

Ousnveckre BenWdyuHBL. M3Mepenne Qusndeckux BenwunH. Pusmdeckme mpubopsl. [lorpemrHocTs
u3MepeHuid. MexxayHapoJHasi CUCTEMA €IMHHII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3y4aroT NpUpony. EcTecTBeHHO-Hay4HBIH METO[ MO3HAHUSL:
HaOJroieHNe, MOCTAaHOBKAa HAayYHOT'O BOIPOCA, BBIABMIKEHHE THIIOTE3, SKCIIEPUMEHT II0 IMPOBEPKE THUIIOTES,
o0BbsicHeHHe HaOmogaeMoro siBjaeHus. Onucanue pu3ndeckux SBJICHUH ¢ HIOMOIIBIO MOJIEJICH.

Jemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIE, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIE SBJICHUSI.

2. Ouznueckre TpruOOPsI U MPOIeIypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM U ITU(QPOBBIM IPUOOPOM.

Jlabopamopnuie pabomot u onvinol.

OmnpenenenHyre EHbI IeIeHUs KTkl U3MEPUTEIHLHOTO Iprbopa.
N3mepeHne pacCTOSIHUM.

N3mepeHne 00bEMa KUAKOCTU U TBEPAOTO Tea.

Omnpenesnenue pasMepoB MaJlbIX TeJl.

A wWN e

N3mepenne TeMmnepaTypsl IPU IOMOLIH KUIKOCTHOTO TEPMOMETPA U JaTUUKA TEMIEPaTyphl.

6. IIpoBeneHre HUCCIENOBAHUS 10 IPOBEPKE TMIIOTE3BI: JNAIbHOCTh IOJIETA IIAPUKA, ITYLICHHOI'O
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIe BEICOTA MYCKA.

Paznen 2. llepBonayanbHble CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrtpoeHue BemiecTBa: aTOMbI M MOJEKYJBI, WX pa3Mepbl. OMbBITHI, JTOKa3bIBAIONINE TUCKPETHOE CTPOEHUE
BEILECTBA.

JBmxenne gacturl BemecTBa. CBsi3b CKOPOCTH ABMXKEHHUS YaCTHI] C TEMIIEpaTypol. bpoyHOBCKOe TBHKEHHE,
muddysus. BzanmoielicTBre YacTUI] BENeCTBa: MPUTSHKCHNE H OTTATKUBAHHE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOEHHE Ta30B, JKUIAKOCTEH W TBEPABIX (KPUCTALIMYECKHUX) TEI.
B3auMocCBs3p MEXly CBOMCTBAMM BELIECTB B PA3HBIX arperaTHBIX COCTOSHUSAX U MX aTOMHO-MOJICKYJISIPHBIM
ctpoenueM. OcoOEHHOCTH arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. Habmronenue OpOoyHOBCKOTO JIBHKCHUSL.

2. Hab6mronenue muddysum.

3. HaGmronenue siBieHu, 00BACHSIIONIMXCS TPUTSHKCHUEM WIH OTTAIKMBAHUEM YaCTHI] BEIECTRA.
Jlabopamopusie pabomul u onvimul.

1. OrneHka TraMeTpa aToMa METOIOM PSIOB (C UCTOb30BaHueM (pororpaduii).

2. OMBITH 110 HAOTIOEHUIO TEIIOBOT'O PACIIIMPEHUS Ta30B.

3. OnBITHI 110 OOHAPYKEHHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Paznen 3. /IBuzkeHue U B3auMo/ieiicTBHe TeJl.

Mexannueckoe ABmxeHue. PaBHOMepHOEe U HepaBHOMEpHOE ABMKeHHe. CkopocTh. CpeqHsas CKOpOCTh IpU
HEPAaBHOMEPHOM JBMKEHHUU. PacuéT myTH U BpeMEeHH ABU)KEHUS.

SIBnenue nHepuy. 3akoH HHEpUKU. B3aumoaeiicTBue Ten kak NpUYrMHa U3MEHEHUS] CKOPOCTH JBM)KEHHUS TETl.
Macca kak Mepa nHepTHOCTH Tena. [InoTHocTh BemecTBa. CBA3b MIIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IUHULIE
00BEMa BelecTBa.

Cuna kak XapakTepucTHka B3aumojeiictBus Ten. Cuma ynpyroctu M 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIIBIO JUHAMOMETpa. SIBjeHne TAroTeHus U cuia TsbkecTd. Cunna TSDKeCTH Ha ApYyrux IaHeTax. Bec tena.
HesecomocTs. CrnoxkeHue cui, HamnpaBICHHBIX MO OJHOW mpsMoil. PaBHojeicTBytomast cui. Cuma TpeHUs.
TpeHue CKOJIbXKEHUS U TPEeHUE NIOKOs. TpeHue B IpUpoIe U TEXHHUKE.

Hemoncmpayuu.

HabnroneHne MexaHMYeCKOTO IBMXKEHUSI TEIa.

N3mepeHne cKopocTH NPSIMOJIMHEUHOTO ABUKEHUSL.
Habmronenue siBeHNs HHEPLUH.

Habmronenne n3MeHeHNsT CKOPOCTH TIPH B3aUMOJICHCTBUH TEI.
CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO Tedl.

NGRS

. CrnoxeHue cujl, HalpaBJIeHHBIX [0 OAHOM MPSAMOM.
Jlabopamopnuie pabomost u onvinol.

1. Onpe/ieieHne CKOPOCTH PAaBHOMEPHOTO JBMKCHUS (IIIAPUKA B KUIAKOCTH, MOJCIHU DJICKTPHUUECKOTO
aBTOMOOWJIS U Tak Jajee).

2. Omnpefenenne cpeHel CKOPOCTH CKOJIBXEHHs OpyCKa U IapHKa 110 HAKIIOHHOH ITOCKOCTH.

3. Omnpe/eneHre IOTHOCTH TBEPIOTO Tea.

4, OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsHKEHUS (e opMaliiy) IPYyKUHBI OT IPUIOKEHHON
CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh CHJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Teljla U Xapakrepa

COIPUKACAIOUINXCSI [IOBEPXHOCTEN.

Pa3nen 4. JlaBjieHne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHUS ¥ YBETHUEHHS AapieHus. JaBiieHue ra3a. 3aBUCHMOCTD JIaBJICHUS ra3za OT
00béma, TemmepaTyphl. llepenaua naBieHus] TBEPABIMU TeNIaMH, KUAKOCTSIMH M Ta3zaMu. 3akoH [lackais.
[THeBMaTHUECKHE MalIMHBI. 3aBHCHUMOCTH JABIEHUS KUIKOCTH OT TIIyOWHBI. ['mapocTarnyeckuil mapajokc.
Coobmaromuecs: cocyasl. I napaBindeckne MeXaHU3MBI.

AtMmocdepa 3emnu u armocdepHoe naBieHue. [IprHUWHBI CyIIECTBOBAaHHUSA BO3IYITHOW OOOJOYKH 3€MITH.
OmnbiT Toppuuennu. Vzmepenne aTMocdepHOro JaBiieHHs. 3aBUCUMOCTD aTMOC(EPHOTO JaBJICHHUS OT BHICOTHI
Haz ypoBHeM Mops. [Ipubops! 11 usmepenns arMoc(hepHOro JaBieHHS.

JeiicTBre XKHUIKOCTM WM Ta3a Ha MOTPY)XEHHOE B HUX Teslo. BriTankuparomas (apxumenoBa) cuia. 3aKOH
Apxumena. I[lnaBanue Ten. Bo3myxomnnaBanue.

emoncmpayuu.
3aBUCHMOCTb JIaBJICHHA ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.
Coobmaromuecs CoCybl.

I'unpaBnuyeckuil npecc.

[IposiBneHue aeicTBrUsS aTMOCHEPHOIO TaBICHHUS.
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6. 3aBUCHMOCTbH BHITAJIKUBAIOIIEH CHITBI OT 00hEMA TTOTPYKEHHOM YaCTH TEJa ¥ TUIOTHOCTH XKHUIKOCTH.

7. PaBeHCTBO BBITATKUBAIOIICH CUITBI BECY BHITECHEHHOM XKHUIKOCTH.

8. VYcnoBue miaBaHus TeN: IUIABAaHUE WIM TMOTPYKEHUE Tl B 3aBHCHUMOCTH OT COOTHOIICHHS
TUTOTHOCTEH TeJa 1 )KUIKOCTH.

Jlabopamopusie pabomul u onvimul.

1. HccnenoBanne 3aBHCHMOCTH Beca TeJia B BOZIE OT 00bEMa MOTpyKEHHON B JKUIKOCTh YacTH Tela.

2. Omnpenenenre BHITAIKUBAIONICH CHITBI, JEHCTBYIOMIEH Ha TEJO, TOTPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIIECH CUIIBI, JEHCTBYIOIIEH HA TEJIO B )KUIKOCTU, OT MacChl
Tena.

4, ONBITE, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOLICH CHIIBI, NEHCTBYIONIEH Ha TEIO B

KHUJIKOCTH, OT 00BEMa OTpy>KEHHON B KUAKOCTD YaCTH TeJla M OT TNIOTHOCTH KHUIKOCTH.

5. KoncTtpynpoBanue apeoMeTpa UM KOHCTPYHPOBAHUE JIOJKU U ONIpEIeNIeHNE €€ TPy30MI0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOITHOCTH. DHeprusl.

Mexanndeckas padora. MOITHOCTb.

[IpocTble MexaHU3MBI: phlYyar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. IIpaBmiio paBHOBecusi peruara. [Ipumvenenue
MpaBmiia paBHOBeCHsI pblyara K 0J0Ky. «3omoToe npasmio» Mexannku. KIIJI mpocteix mexanusmos. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckast »Heprus. Kunermueckass W moreHuuanbHas »dHeprus. IlpeBpamienne opHOro BHIA
MEXaHUYECKOU SHEPTUH B IPYroi. 3aKOH COXPAHECHUSI SHEPTUH B MEXAHUKE.

JHemoncmpayuu.

1. ITpuMepsI MPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padomout u onvimot.

1. Omnpenenenue pabOTHl CHIBI TPEHHsS NPH PAaBHOMEPHOM JABIKCHMU Tejla IO TOPU30HTAIBHOU
MTOBEPXHOCTH.

2. Uccnenosanue ycioBuil paBHOBECHA pblyara.

3. Nzmepenne KI1/] HakI0HHOM MIIOCKOCTH.

4. N3ydyeHue 3aKk0Ha COXpaHEHUSI MEXaHUUYECKON YHEPIUU.

8 KVIACC

Pa3nen 6. TenJioBble siBeHMUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIAPHO--KUHETUUECKON TEOPUH CTPOCHHUS BelecTBa. Macca u pa3Mepsl aTOMOB
1 MoJieKyJ1. OTIBITHI, TOATBEPKIAIONTNE OCHOBHBIE TMTOJIO0KEHUS MOJICKYISIPHO-KHHETHUECKON TEOPHUH.

Mogenu TBEPOTO, KUIKOTO U ra3000pa3HOro COCTOSHUN BemlecTBa. Kpucraummyeckue u amopdHbie Tena.
OObsicHeHHE CBONCTB ra3oB, KUAKOCTEH M TBEPHABIX TNl HA OCHOBE IOJIOXKEHHUH MOJIEKYIAPHO--KHHETHYECKOM
teopun. CMauMBaHUE W KAMWLISIPHBIC SBICHUA. TEIUIOBOE pACITUPEHHE U CXKATHE.

Temmepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEILIOBOTO JBIDKEHUS YACTHUIl. BHYTpeHHSST SHEpTHs.
CriocoObl M3MEHEHHUs] BHYTPEHHEH 3HEPIruu: TEIUIonepenada W COBeplieHue padoThl. Buubl Terionepenauu:
TETJIOTPOBOHOCTE, KOHBEKIIHSI, U3ITYICHHE.

KonuuecTBo TernoTsl. Y aeibHast TEII0EMKOCTh BellecTBa. Termioo0MeH U TeIIOBOE paBHOBECHE. Y PaBHEHUE
TeroBoro Oananca. [lnaBieHne M oTBep/eBaHNE KPUCTAJUTMUYECKUX BEIIECCTB. Y IEIbHAS TEIUIOTA IJIABICHHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenbHas TemioTa napoo0dpa3oBaHus. 3aBUCHMOCTb
TEeMITepaTyphl KUTICHUS OT aTMOC(HEPHOTO JTaBJICHUSI.

BrnaxuocTs Bo3myxa.

DHeprus TOINBA. Y AeTbHAS TEIUIOTa CTOPAHWS.

[Ipunanmmer padotser TeruoBeix aurateneid KI1JI TermmoBoro apuratens. TermoBble ABUTATENN W 3allUTa
OKpY>Karollen cpepl.

3aKOH COXPAaHEHMsI U MPEBPAILICHUS SHEPTUH B TEIJIOBBIX MPOLECCaX.

emoncmpayuu.
1. Habmronenue OpOoyHOBCKOTO JIBHKEHUSL.



Hab6nronenue nuddysun.

HaGmronenue siBiieHui cMaunBaHUS U KAWL PHBIX SBICHUM.
HaGunroieHue TerioBoro paciiupeHus Tel.

M3menenne naBneHus ra3a npy N3MeHeHHH 00bEMa 1 HarpeBaHUH WITH OXJIaKICHHM.
[IpaBwita u3MepeHns TemMrepaTypebl.

Bune! Terionepenayn.

OxJtaxIeHUE MPU COBEPILICHUH PabOTHI.

HarpeBanue npu coBepinieHUH pab0OThl BHEITHUMU CHIIAMH.
CpaBHeHHE TEIUIOEMKOCTEH Pa3INYHbIX BEIICCTB.
Habmronenne kumnenus.

Habmrorenue mocTosHCTBA TEMIIEPATyPHI MIPH IIABICHUH.

13. Mogenu TemIoBbIX ABUraTeiei.

Jlabopamopnuie pabomout u onvinol.
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1. OnbITH IO OOHAPYKEHHIO JCHCTBUSI CHUII MOJIEKYJISIPHOTO MPUTSDKEHUSL.

2. OnBITHI 110 BRIPAIIUBAHUIO KPUCTAJJIOB ITOBAPEHHOM COJIM UJTH caxapa.

3. OnbITH IO HAOTIOACHUIO TEIUIOBOTO PACIIUPEHHS T'a30B, KUIKOCTEH U TBEPABIX TEI.

4. Omnpenesenue qaBiieHUs BO3AyXa B Oa/uIOHE IIITPHLIA.

5. OnbITHl, AEMOHCTPUPYIOLINE 3aBUCHMOCTh AABJICHUS BO3AyXa OT €ro o0bEMa W HarpeBaHus WU
OXJAKICHHUS.

6. [TpoBepka rUMoOTE3bl JTUHEHHON 3aBUCHUMOCTU JUTHMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIiepaTyphbl.

7. HaGnroneHnne m3MeHEHWs] BHYTpEHHEH JHEPrHH Tella B pe3ylibTare Terlonepeaadn U padoThl
BHEIIHHUX CHJI.

8. HccnenoBanue siBICHHUS TEIIIO0OOMEHA IIPU CMEIIMBAHUN XOJIOJHON U TOpSTYe BOJIBI.

9. OmnpenesneHne KOJNMYECTBA TEMJIOTH, MOJYYEHHOIO BOAOH NpU TEINIOOOMEHE C HarpeTbiM
METAIITMYECKUM IMITNHAPOM.

10. OrnpezaeneHue yneapHON TEMT0EMKOCTH BEIIECTBA.

11. Hccnenosanne nporecca UCIapeHMsL.

12. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

13. Omnpenenenue yAeabHOM TEMIOTHI IIABJICHUS JIbJIA.

Pasnesn 7. dnekTpru4yecKue  MATHUTHBIC SIBJICHUS.

OnekTpu3anus Ten. J{Ba poja 3JMEKTPUUECKUX 3apsaoB. B3anMonelicTBue 3apsbkeHHBIX Tel. 3akoH Kynona
(3aBHCHMOCTB CHJIBI B3aMMOJICHCTBUS 3apsUKEHHBIX TEJ OT BEJTMUUHBI 3apSA0B U PACCTOSHHUS MEXKIY TEIaMu).

Onexrpuueckoe mnoise. Hanpspk€HHOCTD 3eKkTpuueckoro mnojsl. lIpuHuum cyneprnosuuuu 3IeKTPHYECKHX
noJiel (Ha Ka4eCTBEHHOM ypPOBHE).

Hocurenu anekrpuyeckux 3apsiioB. DIeMeHTapHbIN dNeKTpuuecKkuii 3apsia. Ctpoerue aroma. [IpoBogHUKY 1
JU3JICKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPHUUECKOTO 3apsiaa.

ONEeKTPUUECKU TOK. YCIOBUSI CYHIECTBOBAHHUS JJIEKTPUYECKOTO TOKA. CTOUHHMKHM IOCTOSHHOTO TOKA.
JelicTBUS 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJEKTPHUUECKHH TOK B JKUAKOCTIX H
raszax.

Onekrpuueckas nenb. Cuia Toka. DIeKTpuueckoe HampspkeHue. CONpOTHUBIEHHE MPOBOJHUKA. Y AEITBHOE
COMpOTHBIIEHNE BemecTBa. 3akoH OMa juist yyacTka nenu. [locienoBarenbHOe W MapalielIbHOE COSTUHEHNE
MIPOBO/IHHKOB.

PaboTa 1 MomHOCTh 3NeKTprUecKoro Toka. 3akoH J[xoymns—Jlenna. DneKkTpuieckue enu U NoTpeduTenn
AIIEKTPUIECKOH SHEepruu B ObITY. KopoTKoe 3ambIkaHue.

ITocTtosiHHBIE MarHuTHl. B3aumozeiicTBHe NOCTOAHHBIX MAarHUTOB. MarautHoe noje. MarHuTHoe nosie 3eMiu
U €ro 3HadeHue A ku3Hu Ha 3emiie. OnbIT Opcrena. MarHuTHOE nosie 3neKTpudeckoro Toka. [Ipumenenune
JIEKTPOMArHUTOB B TEXHUKE. JleWCTBME MarHWTHOrO MOJsA Ha MPOBOAHHK C TOKOM. OJIEKTPOJBUIATENb
MIOCTOSTHHOTO TOKa. Mcrionb30BaHme 37eKTpOABUTaTeNEH B TEXHUUECKUX YCTPOMCTBAaX M HA TPAHCIIOPTE.



Onbitel Papazes. SBnenue >nexTpoMarauTHON nHAyKmu. [IpaBuio Jlenma. DnextporeHeparop. CriocoOs
MOJTYYEHUS SIEKTPHUECKON SHEPTHU. DIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

1. OnexTpu3anus Tem.

2. JIBa poJia 2JIEKTpUUYECKUX 3apsA0B U B3aUMOJECUCTBUE 3apSKEHHBIX TEIL.

3. YCTpoHCTBO U AEMCTBUE BIIEKTPOCKOIIA.

4. OnexTpocTaTniecKas HHIYKIHSL.

5. 3aKOH COXpaHEHUS EKTPUIECKUX 3aPsIOB.

6. IIpoBOAHMKY U AVDIEKTPUKH.

7. MopenupoBaHye CHIOBBIX JIMHUH 3JEKTPUYECKOTO MOJIS.

8. M cTOYHMKY TIOCTOSHHOTO TOKA.

9. JleficTBUS 3IEKTPUYECKOrO TOKA.

10. DIIEKTPUIECKUN TOK B )KHIKOCTH.

11. T"azoBbIit pazps.

12. N3MepeHue cuiibl TOKa aMIepMETPOM.

13. W3mepeHne 3IeKTpUYeCcKOro HalpsKEHUsS! BOJIBTMETPOM.

14. Peocrar u maraszuH conmpoTHBIEHUH.

15. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.

16. MopnennpoBaHyie HEBO3MOKHOCTH pa3JIENEeHNs IOIOCOB MAarHNTA.

17. MopnenrpoBaHre MarHATHBIX MTOJIEN TOCTOSTHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarsauTtHOe 1ojie TOKa. DJIEKTPOMAarHmr.

20. JelicTBre MarHUTHOTO 1OJISI HA IPOBOJIHUK C TOKOM.

21. DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

22. HccnenoBanue siBIEHHS JIEKTPOMAarHUTHOW HHAYKLINY.

23. Omnbitel @apajes.

24, 3aBUCUMOCTH HaIlpaBJIEHUs] MHAYKIIMOHHOI'O TOKa OT YCJIOBUI €r0 BOSHUKHOBEHHUS.

25. ONeKTpOoreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomol u onvinol.

1. OnbITHI 110 HAOMIOIEHUIO SNEKTPU3AIMH TENl UHAYKIIUEH U TPU COMPUKOCHOBEHHUH.

2. HccnenoBanne AeHCTBUSA SIEKTPUUECKOTO MOJIS HA TPOBOAHUKH M JUIIEKTPHUKH.

3. COopka 1 poBepka paboThI AEKTPUIECKOH LENH IOCTOSIHHOTO TOKA.

4. W3mepeHne 1 peryJIMpoBaHUE CUIIBI TOKA.

5. N3mepeHne u perynpoBaHUE HAIPSKEHHUS.

6. HccenenoBanye 3aBUCUMOCTH CUIIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOPA U
HaIpsKEHUsS Ha PE3UCTOPE.

7. OneITEI, JEMOHCTPUPYIOLINE 3aBUCHMOCTb JIEKTPUYECKOTO CONPOTHBIICHUS MPOBOJHHKA OT €ro
JUTMHBI, IIJIOIIAIN TONEPEYHOr0 CEYEHUS U MaTepHaa.

8. IIpoBepka npaBuiia CIOKEHHUS HANPSKEHUH P MTOCIEA0BATEIILHOM COEJUHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuita U1 CHUIIBI TOKa P MApaJIIIENTEHOM COETMHEHUH PE3UCTOPOB.

10. Omnpenenenne padOTHI ANMEKTPHUECKOTO TOKA, HIYIIET0 Yepe3 Pe3ncTop.

11. Omnpenenenre MOITHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMOI Ha Pe3NUCTOpE.

12. HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA, HIYIIErO YEPE3 JIAMIIOUKY, OT HAIPSYKEHUS HA HE.

13. Onpenenenne KIIJI HarpesaTens.

14. HccnenoBanre MarHUTHOTO B3aMMOAEHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. W3yueHre MarHUTHOTO MOJISI TOCTOSHHBIX MAarHUTOB NPH WX 00BEIUHEHUH U pa3eICHNH.

16. HccnenoBanue 1eHCTBHS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD CHIIBI B3aUMOJIEHCTBHS KaTYIIKH C TOKOM U MarHUTa OT

CHJIbI TOKA U HAITPpABJICHUA TOKA B KATYIIIKE.

18.

I/I3yquHe HeﬁCTBHH MAarHuTHOI'O IOJIA Ha MPOBOAHUK C TOKOM.



19. Konctpyuposanue u uzydenne paboThl 31€KTPOABUTATEIS.

20. Namepenne KI1JI anexkTpoaBuraTebHON YCTaHOBKH.

21. OnpITEl 1O MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW WHAYKLUHU: HCCIENOBaHHE W3MEHEHUI
3HA4YCHUS U HAlPaBJICHHUs HHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

Mexannueckoe ABmkeHue. MarepuanbHasg Touka. Cuctema oTcuéra. OTHOCHUTENBHOCTh MEXaHHYECKOTO
nBkeHHs. PaBHOMepHOe npsiMosnHelHoe nBmkeHne. HepaBHoMepHOe npsMonuHeiiHoe ABrkeHne. CpeaHss 1
MI'HOBEHHAas! CKOPOCTh TeJla P HEPaBHOMEPHOM JBMKEHUU.

Yckopenue. PaBHOyCcKOpeHHOE MpsMOIHHEHHOE qBrkeHrne. CBoOoaHOe nanenune. OnbIThl [amues.

PaBHOMepHOE ABWXEeHME 1O OKpYykHOCTH. llepron u wacrora obpamenus. JInHeliHas U yrioBasi CKOpOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepssiit 3akoH HetoToHa. Bropoit 3akoH HetotoHa. Tperuit 3akon HeroToHa. IIpuHIMI CynEepHo3UIUU CHUIL

Cuna ynpyroctu. 3akoH 'yka. Cuia TpeHus: Ciiia TpeHUS CKOJBKEHUS, CUJIa TPEHHUS TIOKOSI, JPYTHE BHUIbI
TpPEHHUS.

Cuna TsDKeCTH B 3aKOH BCEMUPHOTO TSATOTEHUsI. Y CKOpeHHe CBOOOAHOro NaieHus. J[BrmkeHue riaHeT BOKPYT
Comnnua. IlepBas kocmuueckas ckopocTb. HeBecoMoCTh U eperpy3Ku.

PaBHOBecHe MaTepuaibHOM TOUkU. AOCOMIOTHO TBEPOE Teo. PaBHOBecHe TBEPAOTo Teja ¢ 3aKPEIIEHHOH
OChI0 BpauieHusa. MoMeHT cuiibl. LIeHTp TsxecTH.

Umnynec Tena. M3meHeHwe ummnyibca. VMmmynabc cuibl. 3aKOH COXpaHEHUS HMITysbca. PeakTuBHOE
JIBUKEHHE.

MexaHnndeckas paboTa ¥ MOIIHOCTh. PaboTa cuil TsbkecTH, ynpyroctu, TpeHus. CBs3b 3HEPrUu U pabOThL
IloreHumanbHasg >Heprus Tejia, MOJHATOTO HaJ IMOBEPXHOCTHbIO 3eMuid. lloTeHnManbHas SHEprus CkaTou
npyxunbl. Kunernueckast sHeprusa. Teopema 0 KMHETHYECKOH 3HEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIHH.

Jemoncmpayuu.

1. Habmionenne MexaHMUECKOTo IBHKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHME TIyTeH W TPAacKTOPHUI ABM)KEHUS OJHOTO M TOTO K€ TeJda OTHOCHTEIBHO Pa3HBIX TelN
OTCUETA.

3. N3MepeHne CKOpOCTH U YCKOPEHHUS MPSMOJIMHEHHOTO ABHKEHUSI.

4. HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOIO JBUKECHMUSL.

5. HabGnronenvie aABMKeHNUs Tela IO OKPYKHOCTH.

6. Habmionenne MexaHWYecKuX SIBICHHH, MPOMCXOMSAMIMX B cucteMe oTcuéra «Temexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUH OTHOCUTENFHO KaOnHeTa (GU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS TeJa OT MACCHI TEJa U IEHCTBYIOLIEN Ha HETO CHIIBL.

8. Habmtonenue paBeHCTBa CHIT IPH B3aMOJEHCTBUH TEIL.

9. N3meHeHue Beca Tesa Ipu yCKOPEHHOM JIBUYKEHUU.

10. Ilepenaya uMmirysibca Mpu B3aUMOJACICTBUY TEIL.

11. [IpeobpazoBanst SHEPTUH TP B3aUMOCUCTBUH TEll.

12. CoxpaHeHne UMITyJIbca IIPU HEYNIPYrOM B3aUMO/IEHCTBUY.

13. CoxpaHeHHe UMITyJIbCca MpK aOCOJIOTHO YIPYTOM B3aUMOICHCTBHU.

14. Habmionenue peakTHBHOTO IBUIKEHUSI.

15. CoxpaHeHre MEXaHU9IeCKOW SHEPTUN TIPY CBOOOTHOM MaJCHUN.

16. CoxpaHeHre MEXaHW9IeCKON SHEPTUN TIPY ABIKEHUH TeJa MO/ JeHCTBUEM TIPY>KHUHBL.

Jlabopamopnuvie pabomot u onvinol.



1. KOHCTp}II/IpOBaHI/Ie TpaKTa AJid pa3roHa H ;[aaneﬁmero PaBHOMCPHOI'O ABUKCHHA MIapUKa HIIN
TCIICKKH.

2. OmnpenesneHue cpeHeld CKOPOCTH CKOJNBXEHUS OpycKa WIM JIBHKEHHs HIapHKa 10 HaKJIOHHON
IIJIOCKOCTH.

3. Onpenenenre yCKOpEeHUs Tela Py paBHOYCKOPEHHOM JBUKEHHUHU N0 HAKJIOHHOW TJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JABWKEHUM 0€3 HadyaJbHOU
CKOPOCTH.

5. [IpoBepka rumorTespl: €cay MpHU PAaBHOYCKOPEHHOM JBIKEHUH O3 HadajbHOM CKOPOCTH IyTH
OTHOCSTCSI KaK psJl HEUYETHBIX YHCEI, TO COOTBETCTBYIOIUE IPOMEKYTKH BPEMEHN OJTMHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHMSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHUS.

7. Onpenenenne KOXPPHUINEHTA TPEHUS CKOTBKEHHUS.

8. Onpenenenue xECTKOCTU MPY>KUHBI.

9. Omnpenenenue paboOThl CHIBI TPEHHs NPH PAaBHOMEPHOM JABIKEHHH Tella IO TOPU30HTAIBHOU
MTOBEPXHOCTH.

10. Omnpenesnenue padOThl CUIIBI YIPYTOCTH IPHU MOIBEME TPy3a C MUCIIOJIB30BAaHUEM HEHOABHKHOTO U
MOJBIKHOTO OJIOKOB.

11. N3yuyeHune 3ak0Ha COXpaHEHUS SHEPTUU.

Pa3nen 9. Mexannuyeckue KoJjie0aHus M BOJIHBI.
KonebarensHoe naBmwkeHue. OCHOBHBIE XapaKTEpUCTUKW KoJeOaHW: TEpHUOA, YacTOTa, aMILTUTYA.
Maremarndeckuii ¥ py>KUHHBIA MasTHUKH. [IpeBpaiienne sHepriun Ipu Kojae0aTeTbHOM ABIKEHHH.
3aryxatomue KosieOanus. BbiHykaeHHbIe KojeOaHus. Pe3onanc. Mexanuueckue BosiHbL. CBolicTBa
MeXxaHW4eckux BOJIH. [IpononbHble W monepeuHble BOJHBL JlJIMHA BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHUs.
MexaHu4ecKue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. H]pa3Byk u ynbpTpas3ByK.
Hemoncmpayuu.
Habnronenve konebaHmii Te Mo AEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habnronenue konebanmii rpy3a Ha HUTH U Ha PYKHUHE.
Habmionenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAaHCca.
Pacnpoctpanenne npoJoIbHBIX U MONIEPEYHBIX BOJIH (HA MOAETH).
HabmioneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

SNSRI SR

. AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvinol.

OnpeesieHre YacTOTHI U IEPHO/IA KoJIeOaHUH MaTeMaTHIEeCKOTO MasITHUKA.

Omnpe/eneHre 9acTOThHI U IEpHOJIa KOJIeOaHN PYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH TIEpHO/Ia KOJIeOaHNH TIOABEIIEHHOTO K HUTH IPy3a OT JUTUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TTepUO/ia KoJIeOaHNH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.

AW e

[TpoBepka HE3aBUCUMOCTH TIEpHOAa KoJieOaHMid Tpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Tpy3a.

6. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHO/a KoJeOaHUH MPYKHHHOTO MasTHAKA OT MAaccChl
rpy3a U XKECTKOCTU NPYKHUHBI.

7. H3mepeHne yckopeHust CBOOOIHOIO MaJeHusl.

Pasnen 10. DiiekTpoMarauTHoe 1oJjie M 3JIeKTPOMATHUTHBIE BOJTHBI.

ONEeKTPOMarHuTHOE ToJe. OJIEKTPOMarHuTHble BOJHBL. (CBoiicTBa 3neKTpoMarHWTHBIX BosiH. [llkanma
IEKTPOMArHUTHBIX BOJIH. MICIIOJIB30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupona cera. CKopocTh cBeTa. BoJIHOBBIE CBOWMCTBA CBETA.

emoncmpayuu.
1. CBo¥iCTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BonHoBEIE cBOVICTBA CBETA.

Jlabopamopnuvie pabomot u onvinol.
1. N3ydenne CBOMCTB 3JEKTPOMArHUTHEIX BOJH C IIOMOIIBIO MOOMJIFHOTO TeedoHa.



Paznen 11. CBeTOBbBIE SIBJIEHUS.

JlyueBast Mogens cBera. Mctounuku ceeta. [Ipsimonunelinoe pacrpoctpaneHue ceeta. 3atMeHus ConHua u
Jlynsl. Otpaxkenue cBeta. [lnockoe 3epkano. 3aKoH OTpaKeHHsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus ceeTa. llosHOe BHyTpeHHee oTpakeHue cBera. Vcmonb3oBaHue
MOJIHOT'O BHYTPEHHETO OTPAKECHUSI B ONITUYECKUX CBETOBOAX.

Jlunza. Xon aydeit B nunze. Ontudeckas cucreMa (oToarnmapata, MUKPOCKONA M Telleckoma. [Jia3 kak
onTHuYeckas cuctema. bin3opykocTh U JaTbHO30PKOCTb.

Paznoxxenue Genoro ceera B criekTp. OnbITel HptoToHA. ClioskeHUE CIIEKTPaIbHBIX IBETOB. JlMcrepcus cBeTa.

Hemoncmpayuu.

1. [IpsAMosnrHETHOE pacIpOCTpaHEHHE CBETA.

2. OTtpaxkeHue cBerTa.

3. ITomydenne n300pa>keHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4, IIpenomnenue cBera.

5. OnTHYecKkuil CBETOBO/.

6. Xon ryuei B cobuparomieii JuH3e.

7. XoJ Jydel B pacCeuBarOILEH JTUH3E.

8. [Mony4enue n300pa>keHNli C MOMOIIBIO JINH3.

9. [Tpuanmn nerictBus doToarmmapara, MUKPOCKOTIA U TEIECKOTA.

10. Mogens rnasa.

11. Paznoxxenune 6enoro cBeTa B CIIEKTP.

12. [TomyueHue 6eIOro cBeTa NMpHU CIOKCHUU CBETA Pa3HBIX IIBETOR.

Jlabopamopnuie pabomot u onvinol.

1. HccnenoBanre 3aBUCUMOCTH YIJIa OTpayK€HUsS] CBETOBOTO Jiy4a OT yIjia IMaJIeHHs..

2. Nzydenne xapakTepruCTHK H300paKEHU MMPEAMETa B INIOCKOM 3epKale.

3. HccnepoBanue 3aBUCMMOCTH yIJIa MPEJIOMIICHUSI CBETOBOrO JIyda OT YIVia MAJCHUS Ha CPAHMLEC
«BO3YX—CTEKJIO».

4. [Homy4ueHne n300paxeHnii ¢ TOMOIIBI0 COOMPAOIIEH THH3BL.

5. Onpenenenre GOKYCHOTO PaCCTOSHHS U ONITUYECKON CHJIbI COOMPAFOIIEH JINH3BI.

6. OnBITHI 110 Pa3JIOKEHHUIO OEJIOT0 CBETA B CIEKTP.

7 OTMBITEI IO BOCIIPUATHUIO IBETA IIPEAMETOB IIPHU UX Ha6J'IIO)Z[eHI/II/I 4Yepe3 IBETOBLIC (1)I/IJ'II)TpBI.

Pa3znen 12. KBanToBbI€e sIBJIEHHS.

Omnsitel Pesepdopaa u nmanerapHas Mozens atomMa. Mozens atoMa bopa. Mcnyckanue u mormomeHue cBera
atomMoM. KBanThl. JInHeiluaTbie CIEKTpBI.

PamnoaktuBHOCTh. AJb(a-, Oera- m ramma-uznydeHus. CTpoeHne atoMHOro siipa. HykiioHHas Mojenb
aToMHOTO siipa. M3oTomel. PagroaktuBHbie ipeBpaieHus. [lepuos monypacmnanga aTOMHBIX siep.

SnepHble peakuuu. 3aKOHbI COXPAHEHUs 3apsiIOBOIO U MAcCOBOTO YHCEN. DHEPrusi CBSI3U aTOMHBIX SAEP.
CBs13b Macchl ¥ 3Hepruu. Peakuuu cuntesa u aenenus saep. Ucrounnku sneprun CosiHLA U 3BE3.

HnepHasI SHEPIreTHKaA. HeﬁCTBHH pPaaAnOaKTHBHBIX H3J1y‘{€HI/II>'I Ha )KUBbIC OPTraHU3MBI.

emoncmpayuu.

1. CrieKTpbl U3Ty4YeHHUs U TOTJIOLICHHUS.

2. CreKTpsI pa3nuIHBIX Ta30B.

3. CuexTp Bozopoa.

4, Habmoenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTurka HOHU3UPYIOUINX H3TyYeHUH.

6. Perucrpanys nu3my4eHus: IpUPOAHBIX MUHEPATIOB U MIPOLYKTOB.

Jlabopamopnsie pabomost u onvimol.

1. Habmtonenue CrutomHbIX ¥ IMHEHYATHIX CIEKTPOB U3ITyUCHHS.

2. HccnenoBanue TpeKOB: U3MEPEHHE SHEPTHH YaCTHIIBI IO TOPMO3HOMY IIyTH (TI0 (poTOrpadusim).



3. Wzmepenue paquoakTUBHOTO (OHA.

IloBTOpHUTETHHO-0000IAIOIIN I MOAYJIb.

[ToBTOpHUTENBHO--0000IAIOINI MOIY/Ib NpeAHA3HAUEH JIsi CUCTeMaTH3aUuu U 0000IIeHUs MpeAMETHOTO
COJep)KaHUSI U ONbITa ACATCIBHOCTH, MPHOOPETEHHOTO MPHU HM3YYEHHUH BCEro Kypca (HU3UKH, a TaKkKe I
MOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHY MO (u3uKe Ui 00Yy4arolIuXcs, BBIOPABIIMX 3TOT
yueOHBII IpeaAMET.

IIpy m3ydeHUM NaHHOTO MOXYJS PEATU3YIOTCA U CHCTEMATHU3UPYIOTCS BHUIBI JESTENBHOCTH, Ha OCHOBE
KOTOPBIX 00ecrieynBaeTCs AOCTHKECHUE MPEAMETHBIX 1 METAIPEAMETHBIX MJIaHUPYEMBIX PE3yIbTaTOB 00yUEHHUS,
(bopMHpyeTCcS eCTeCTBEHHOHAy4YHas TPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOAOB HCCIEAOBAHHS SIBICHUMA
NPUPOABI U TEXHUKH, OBJIAJACHNUE YMEHUSIMHU OOBSCHATH (PU3NUECKUE SBICHUS, TPUMEHSS TOTyYCHHBIC 3HAHUS,
pelaTe 3a7a4y, B TOM YHUCIIE KaUeCTBEHHBIE U SKCIIEPUMEHTANBHEBIE.

[TpuHIMIIHATBEHO ACATENFHOCTHBIM XapaKTep JaHHOTO pasjelia peajn3yeTcs 3a CUéT TOro, 4TO 00yJatouInecs
BBITIOJTHSIOT 3a/1aHUs], B KOTOPBIX UM IpejiaraeTcs:

Ha OCHOBE IOJYYCHHBIX 3HaHUM Pacllo3HaBaTh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHHS B OKPYKAFOLICH
IPUPOAE U TOBCEIHEBHON JKHU3HU;

WCIIOJIb30BaTh HAYYHbIE METO/BI UCCIeN0BaHNS (PU3UUECKHX SIBICHUH, B TOM YHCJIE IJIs1 IPOBEPKH MIIOTE3 U
MOJY4YEHUS TEOPETUYECKUX BBIBOIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HanOojiee BaXKHBIX AOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHI, Hampumep,
MPaKTUYECKOT0 HCIIOIb30BaHMS PA3JIMYHBIX HCTOUHMKOB SHEPTUHU HA OCHOBE 3aKOHA IIPEBPALICHUS U COXPaHEHHS
BCEX U3BECTHBIX BUJOB SHEPTHH.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHUA

W3yuenue ¢u3uKu Ha ypOBHE OCHOBHOI'O 00ILIero oOpa3oBaHMs HANpaBle€HO HA AOCTHKEHUE JIMYHOCTHBIX,
METaIlpEeIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTATOB.

B pesynprate m3ydeHuss (U3MKA Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOydaromierocst OymayT
c(hopMHUPOBaHBI CIEAYIOIIUE TUIYHOCTHBIE PE3YJIbTAThl B HACTH:

¢ 1) NATPHOTHYECKOT0 BOCIIMTAHUS:

® — MPOSIBJICHUE UHTEPeca K HICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (Pru3niIecKoil HayKu;

® — [ICHHOCTHOE OTHOILIECHUE K JOCTIPKEHHUSIM POCCUHCKHUX YUEHBIX--(PU3HKOB;

¢ 2) rpa’kIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

® — TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKAEHHHM OOLIECTBEHHO 3HAUYMMBIX U ITHYECKHX IPOOIeM,
CBSI3aHHBIX C IPAKTUYECKUM NIPUMEHEHHUEM JIOCTIDKEHUH (QU3HUKHY;

® — 0CO3HaHME Ba)KHOCTH MOPAJIbHO--3THYECKUX IPUHLIUIIOB B ESITEIbHOCTH YIEHOTO;

¢ 3) 3¢cTETHYECKOT0 BOCIIUTAHMS:

® — BOCIPHATHE 3CTETUUECKUX KauecTB (PU3UUECKOW HAayKH: €€ TapMOHHYHOIO IIOCTPOCHHMS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

®4) IeHHOCTH HAYYHOI'0 IO3HAHUSL:

® — OCO3HaHHUE LEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS MHUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BaKHEHIIEH COCTABIAOIIEN KyIbTYPBI;

® — pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, HHTEPECa K UCCIIEIOBATEIILCKOM ACATEILHOCTH;

¢ 5) ¢popMHpOBaHUS KYJIbTYPbI 310POBbSI M 3MOLHOHAJIBLHOI0 0J1ar0NoIyYusi:

® — OCO3HaHHUE IIEHHOCTH 0€30MacHOT0 00pa3a >KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHUpE, BaKHOCTH
npaBuiI 0€30IIACHOTO MOBEICHHUS HA TPAHCIIOPTE, Ha JOPOrax, ¢ JEKTPUIECKUM U TETIOBBIM 000pyJOBaHUEM B
JAOMalIHUX YCIIOBUSX,

e — c(hopMHPOBaHHOCTH HaBBIKA peQIIECKCHH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ MpaBa y
JIpyroro 4ejoBeKa,;

® 6) TPY10BOr0 BOCTIMTAHUSA:

® — aKTHBHOE YYacTHE B PEIICHUH MPAKTHUECKUX 3a/a4 (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHH3alluH,
ropoza, Kpas) TeXHOJIOTHYECKONH M COLMAILHOW HAalpaBJI€HHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3MUECKHX
3HAHW;

® — HHTEpEC K MPAKTUIECKOMY U3yUeHHIO ITpodeccuil, CBI3aHHBIX C (PHU3UKOIL;

¢ 7) 3K0JIOTHYeCKOT0 BOCTIMTAHUS:

e — OpUEHTALMs Ha IPUMEHEHHE (PU3MUECKUX 3HAHUM AJIs1 pelIeHus 3a1ad B 00IacTH OKPYXKaroIEeH cpeapl,
TUTAHUPOBAHUS TIOCTYNIKOB M OLIEHKU MX BO3MOKHBIX MOCIEACTBUH ISl OKpYKAroIEei cpesl;

® — OCO3HaHME TII00aTLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U ITyTeH UX PeIIeHus;

¢ 8) ajanTauuu K M3MEHSIIOIIMMCS YCJIOBUSIM COLUAIBHOM M PUPOIHOI cpeabl:

e — nOTpeOHOCTH BO B3aMMOJEHCTBUM TMPH BBHINOJHEHUH MCCIEJOBAHUM W TIPOEKTOB (U3NUECKON
HaIlpaBJICHHOCTU, OTKPBITOCTH OIIBITY U 3HAHUAM APYTIUX;

® — [IOBBILICHNE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO IEATEIbHOCTB;

® — MOTPeOHOCTH B JOPMUPOBAHHU HOBBIX 3HAHWMH, B TOM YHclie (GOpMYIHPOBAThH UCH, TIOHATHUS, THIIOTE3bI O
¢du3nuecKkux 00ObeKTax U SABJICHHUSX;

® — oco3HaHMe Ae(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH pusnku;

® — MJIJAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHNH HOBBIX (PM3MUYECKHUX 3HAHUII,

® — CTPEMIICHUEC aHAJIM3UPOBATH U BBIABIIATE B3aUMOCBA3U IPUPOAEI, O6IIICCTBa 1 DKOHOMHKH, B TOM YHCJIC C
UCIIOJIb30BaHHEM (PH3HUYECKHUX 3HAHUIA,

e — OIIEHKa CBOMX JEMCTBUH C YYETOM BIMSHHA Ha OKPY)KAIOIIYI0 CpEeAy, BO3MOXHBIX TJIOOATBHBIX
IIOCJIEICTBUH.



METANPEJIMETHBIE PE3YJIBTATBI

B pesymnbrare ocBOeHUS TPOTpamMMBI 10 (PU3MKE Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHus y 00yJaromerocs
OyayT cpOpMHPOBaHBI MeTampeAMeTHbIE Pe3yJabTaThl, BKIOYAIONINE ITO3HABATEIBHBIC YHHBEPCAIHHEIC
yueOHbIe JIEHCTBHS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC ydeOHbIC JNEHCTBUS, PETYJSITUBHBIC YHHBEPCAJIbHEIC
y4eOHbIC ICUCTBUSI.

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe AelicTBHSA

ba3zoBrble Jioruueckue geicTBUA:

® BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbBIE IPU3HAKA OOBEKTOB (SIBIECHUIT);

® YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINN, OCHOBAHHUS A7l 0000IIeHUS U CPaBHEHNS;

® BLISIBJSITH 3aKOHOMEPHOCTH W IIPOTHBOpPEYHS B PacCMaTpUBaeMbIX (pakTax, AaHHBIX U HaOIIONEHUSX,
OTHOCAIINXCA K (1)I/I3I/I‘ICCKI/IM SIBJICHUSM,

® BLISIBJISITH [IPUYMHHO--CIICACTBEHHBIC CBSI3U IPU M3YYCHUH (U3MUCCKUX SIBICHUH M MPOLECCOB, AeiaTb
BBIBOABI C KCIIOJb30BAHUEM [JEIyKTUBHBIX M HMHIYKTHUBHBIX YMO3AKJIIOUEHHH, BBIOBUIaTh THUIOTE3bl O
B3aNMOCBA34AX (bI/I?;I/I‘ICCKI/IX BCIINYHH,

® CaMOCTOSITETIhHO BBIOMpATh CIIOCO0 perieHus y4deOHOW (u3mueckoil 3amaun (CpaBHEHHE HECKOJBKHX
BapHUaHTOB PEILEHHs, BBIOOP HanboJee NOAXOISIIETo ¢ YIETOM CaMOCTOSITEIIbHO BbIIEIEHHBIX KPUTEPUEB).

ba3zoBrble ucciienoBare/bCKue 1eiCTBHA:

® JICTIOJIb30BATh BOIIPOCHI KaK MCCIIEAOBATEIbCKHI HHCTPYMEHT ITO3HAHUS;

® [IPOBO/IUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIH (DU3NYECKUH SKCIECPUMEHT,
HeOOoIIBIIIOe UCcCTIeIoBaHNe (PU3NIECKOTO SIBICHUS;

® OLICHMBATh Ha IMPUMEHUMOCTb M JOCTOBEPHOCTh MH()OPMAILMIO, MOJYUCHHYIO B XOJ€ HCCIEAOBaHMS WM
IKCIEPUMEHTA,;

® CaMOCTOSITETHhHO (HOpMyIHpoBaTh 000OIIEHHST W BBIBOJABI 1O pe3yJjbTaTaM IMPOBEAEHHOTO HAOIIOJCHMUS,
OTIbITa, UCCIICAOBAHMS;

® IPOTHO3MPOBATh BO3MOXKHOE JaibHeilee pa3BuTHe (U3NYECKUX MPOIECCOB, a TaKKe BBIABHTAaTh
NPEAIOJIOKEHHS 00 UX Pa3BUTHUH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

PaGora ¢ nundopmanueii:

® IPUMCHSTH Pa3InYHbIE METO/bI, HHCTPYMEHTHI U 3aMpOChl P MTOUCKE ¥ 0TOOpE HH(GOPMAIINN HITH JaHHBIX
¢ Y4ETOM MPEJIOKEHHON yueOHOH PU3NUECKOH 3a/1auH;

® aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh M WHTEPIPETHPOBATh HH(DOPMAIMIO Pa3IMYHBIX BUAOB U (HOpPM
NpeJICTaBJICHUS;

® CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJbHYIO (OpPMY HpeAcTaBieHUs HHGOpMANMU U HIUIIOCTPUPOBATH
pelaeMble 3a1a4l HECIOKHBIMHA CXEMaMH, IuarpaMMaMu, HHOM rpadKoi 1 MX KOMOMHALIUSIMH.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

B X0Ji¢ OOCYXJEeHHsS y4eOHOTo MaTepHala, pPe3ylbTaToB JI1a0OpaTOPHBIX PabOT M MPOEKTOB 3a/aBaTh
BOMPOCHI 1O CYLIECTBY OOCYXJaeMOH TeMbl M BBICKa3blBaTh WJEH, HAIlEJICHHbIE Ha pEIlCHHE 3aJauyd H
nojiep>kanue 61aroxenareIbHOCTH OOLICHNS;

® COIMOCTABJIATh CBOU CYXACHUA C CYXIACHUAMHU APYTrUX Y4aCTHUKOB Jualiora, O6Hapy>KI/IBaTI) pasianyue u
CXOJICTBO ITO3HUIIHIA;

® BEIpAXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MMCBMEHHBIX TEKCTAX;

® IyOJIMYHO MPEJCTABIISTh PE3YNIbTaThl BBITOIHEHHOTO (PU3MUECKOTO ONbITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS,
MIPOEKTa);

® IOHMMaTh W HCIIOJIB30BaTh MPEUMYINECTBA KOMAHAHON W WHAMBHIYaJbHOW paOOThl TPU PEIIeHUN
KOHKpETHOH (przndeckoil mpoodiaemsr;



® IIPUHUMATH I1eJT COBMECTHOM JI€ATEIILHOCTH, OPTaHU30BBIBATh JICHCTBUS 10 €€ JOCTHKEHUIO: PACTIPECIISATh
poir, 00CyKIaTh MPOIIECCHl M Pe3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJCH;

® BHIMOJIHATG CBOKO YacTh PabOThI, JOCTHras KadeCTBEHHOT'O pE3yjibTaTa IO CBOEMY HAIPABJICHUIO U
KOOPJMHHPYS CBOM JICHCTBHSI C APYTUMH YICHAMU KOMAH/IbI;

® OIICHMBAaTh KAaueCTBO CBOETO BKJaJa B OOMMHA MPOAYKT TIO KPHUTEPHSIM, CaMOCTOSATEIBHO
c(hOpMyJIMPOBaHHBIM YYACTHHKAMH B3aMMOCHCTBUSI.

PerynsiTuBHbIe yHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranusauus:

® BEISIBIIATH MPOOJIEMBI B )KHU3HEHHBIX U y4eOHBIX CUTYalUAX, TPEOYIOMNX IS pelIeHus (PHU3nIecKnx 3HaHUH;

® OPUEHTHUPOBATHCS. B PANMMUYHBIX MOAXOJaX MPUHATHUS pelieHUN (MHAMBUAYaTbHOE, IPUHATHE PEUICHUS B
TpyIIe, IPUHATHE PEIICHUH TPYIIIO);

® CaMOCTOSITENBHO COCTABIISTH aJrOPUTM pelieHus PU3NIECKOl 3a1auyl WK TUIaHa MCCIeJOBaHUs C YIETOM
MUMEIOIIIUXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpejiaraeMble BApUaHThl PELICHUH;

e JieIaTh BHIOODP U OpaTh OTBETCTBEHHOCTH 32 PEILCHHE.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:

® 1aBaTh aJCKBATHYIO OIICHKY CHUTYalll{ U MPEAIaraTh IUTaH e€ H3MEeHEHNUS;

® OOBSICHATh TPUYHMHBI JTOCTIKEHUS (HEIOCTMXKEHHUS) pEe3yNbTaTOB JEATEIbHOCTH, [aBaTh OICHKY
MPHOOPETEHHOMY OTIBITY;

® BHOCUTH KOPPEKTUBLI B ACATCIbHOCTDb (B TOM YHUCJE€ B XOA BBIIIOJIHCHHUA (I)I/I?:I/I‘IGCKOFO HUCCIICA0OBaHUA HUJIN
MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENHCTB, N3MEHUBIIHXCS CUTYAIUil, YCTAHOBJICHHBIX OIMOOK, BOSHUKIINX
TPYIHOCTEH;

® OIIEHMBATh COOTBETCTBUE Pe3yJIbTaTa LIeJIH U YCIOBHSIM;

® CTaBUTH ceOs Ha MECTO JPYroro YellOBeKa B XOJE CIOopa WM IUCKYCCHH Ha HAYYHYIO TeMy, TOHUMAaTh
MOTHBbBI, HAMCPCHHS U JIOTUKY OAPYTOTI0;

® IPU3HABATH CBOE MPaBO Ha OMIMOKY MpHU pelieHnH (PU3MYECKUX 3a]1a4 WM B YTBEPXKIACHUSIX Ha HAyIHBIC
TEMBI U TAKOE K€ MPaBO APYTOTO.

HHPEJIMETHBIE PE3YJIBTATBI

K xoHnmy oOyuyenuss B 7 KJjacce NpeAMETHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaKaTh
c(hOpMHUPOBAHHOCTD y 00YHAIOIUXCS YMEHUH:

® JICTIONIb30BATh TOHATHSA: (PU3MYECKHE W XUMHUYECKUE SBIICHUs, HaOJIO/JeHHe, SKCIIEPUMEHT, MOJIEb,
TUIOTE3a, €AMHUIB! (U3MUYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BemiecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOe), MEXaHMYECKOe [IBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPsIMOJIMHEIHOE),
TPaeKTOpHsl, paBHOACHUCTBYIOIIAsA cria, qedopmarus (ynpyras, miacTH4ecKas), HEBECOMOCTh, COOOIIAIOIINECS
COCYIIBI;

e paznuuath siBieHus (auddys3us, TemnoBoe IBUKEHHE YacCTHIl BEIIECTBAa, PAaBHOMEPHOE JBHKCHUE,
HEPaBHOMEPHOE JIBUYKEHUE, UHEPLMS, B3aUMOJEHCTBHE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHON OCBIO
BpallleHus1, Tiepeiada JIaBJIeHus TBEPABIMU TEIaMU, )KUAKOCTSIMUA U Ta3aMu, aTMOC(EepHOe JaBlicHHE, TIaBaHKe
TeJ, TPEBpAIICHNs MEXaHHYEeCKON PHEPruu) MO OMHCAHHWIO WX XapaKTEePHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONIHNX TaHHOE (PU3NUECKOE SIBIICHUE;

® Dacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKPYXAlOIIEeM MHpE, B TOM YHCIE
(bu3nygecKue SBICHNS B IPUPOJIE: IPUMEPHI TBIKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B )KHBOW U HEXKHUBOU MTPHUPOJIC,
JIEHCTBHE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSIHIE aTMOC(HEPHOTO AaBIICHHUS Ha )KUBOM OpraHN3M, TJIaBaHHE
pBIO, pBIYard B Tejie 4YeNOBeKa, IMPH 3TOM IIEPEBOJAUTHh MPAKTHYECKYI0 3ajady B Y4eOHYI0, BBIIEIATH
CYIIECTBEHHBIC CBOWCTBA (TIPU3HAKK) PUINUECKUX SBICHHIA;



® OITUCHIBATh U3yUCHHBIC CBOMCTBA TeN W (U3MUECKHE SBJICHUS, UCIIONB3Ys (QU3ndecKkue BeIMYUHbI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMsI, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSDKECTH, BEC
TeNa, cuja TpeHUs, JaBiieHne (TBEPAOTO Telna, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAsA CHJIa, MEXaHNIecKas paboTa,
MOIIIHOCTb, TUIEYO CHJIBI, MOMEHT CHIIbI, KO3((HUIIMEHT IONE3HOTO NEHCTBUA MEXaHW3MOB, KHHETHYECKas W
MOTEHIIMAIbHAS SHEPTHs ), TP OMICAHUU TIPABUIBFHO TPAKTOBATH (DH3MUECKUI CMBICI HCITOIB3YEMBIX BEIMUHH,
X 0003HAYEHUS W eIUHUIBI PU3NIECKUX BEITMYMH, HAXOAUTH (POPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMYWHY C IPYTUMH BETUYHHAMH, CTPOUTH TPAPUKN U3YICHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYNH;

® XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS W MPOLECCHI, MCIONb3Yys MpaBUiIa CIOKEHUS CHII
(Bmoib omHOM TpsMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MPaBII0 pPaBHOBECHS phdyara (Oioka),
«30JI0TOE TIPABHUIIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOH SHEpruH, MpHU 3TOM [aBaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U 3aMTUCHIBATH €T0 MaTEMATHIECKOE BEIPAKCHHE;

® O0BACHATH (PU3UUECKUE SIBICHUS, TPOLIECCHl W CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHTYaIlUi
MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABISATH MIPHYMHHO--CIEICTBEHHBIC CBSA3H, CTPOUTH OOBSICHEHHE H3
1-2 normveckux maroB ¢ omnopou Ha 1—2 W3y4eHHBIX CBOHCTBA (PU3MYECKUX SIBICHUN, (PU3NUECKUX 3aKOHA WIIN
3aKOHOMEPHOCTH;

e periath pacu€THbIC 3a7au B 1—2 MeiCTBUS, UCTONB3Ysl 3aKOHBI U (QOPMYIIBI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYHMHBI: HA OCHOBE aHalM3a YCIOBHs 3a/1a4d 3aliCHIBATH KPAaTKOE YCJOBUE, MOJCTABIATH (PUIUUECKHUE
BEJIMYHMHBI B (QOPMYJIBI U MPOBOIUTH PACUEThl, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOAUMBIC IS PEIICHUS
3aj1a4, OIICHUBATh PEATMCTHYHOCTD MOJTY4YeHHON (U3MYECKON BETMYUHEI,

® PacCIIO3HABaTh MPOOJIEMBI, KOTOPBIE MOXXHO PENINTh MPU TOMOIIN (PU3UYECKHX METOJIOB, B OMHCAaHUHU
WCCIIEIOBAHNS BBIJACNATh TPOBEpAEMOE MpPEANoJoXKeHne (TUMoTe3y), pa3iudaTh U HHTEpPIPETHPOBAThH
MOJY4YeHHBIN pe3ybTaT, HAXOAUTh OIMOKH B XOJIE OMBITA, CTATh BHIBOJBI IO €TO PE3YJIbTaTaM;

® IIPOBOJIUTH OTIBITHI TIO HAOIIOICHHUIO (PU3NIECKHX SBICHUN WK (PU3MUECKUX CBOHCTB Tel: (OpMYyITHUPOBATH
MIpOBEpsieMble TIPEOTI0KEHHS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOT0 000pYI0BaHUS, 3aITCHIBATE XOJI OTIHITA
1 GOpPMYITHUPOBATH BHIBOJIBI,

® BBLITIOJIHSTH IPSIMBIE M3MEPECHHUSI PACCTOSHUSI, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI M TEMIIepaTyphl
WCTIOJb30BaHUEM aHAIOTOBBIX M MU(GPOBEIX MPHOOPOB, 3alMCHIBATH MTOKA3aHUS MPHUOOPOB C YIETOM 3aJaHHON
a0COFOTHOM MOTPENTHOCTH U3MEPEHUN;

® [IPOBO/IUTH WCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PM3MYECKOH BENWYHMHBI OT JPYrOoH C HCIOJIh30BaHUEM
MPSIMBIX U3MEpPEHUI (3aBUCUMOCTH IyTH PaBHOMEPHO ABIKYILETOCS Tela OT BPEMEHH JIBIKEHUS Tela, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca Tena, KadyecTBa 00padOTKU MOBEPXHOCTEH TeN W HE3aBUCHUMOCTHU CHIIBI TPEHHS OT
TUTOIA/IA COMTPUKOCHOBEHUS TEJl, CUIIBI YIIPYTOCTH OT YIUTMHEHHS MPY>KUHbBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMa
MOTPYKEHHOHN YacTH Tella U OT IJIOTHOCTH JKUIKOCTH, €€ He3aBUCHUMOCTH OT TUIOTHOCTH Tella, OT TITyOWHBI, Ha
KOTOPYIO TIOTPY’KE€HO Tell0, YCIOBUH IIIaBaHMs Tell, YCIOBHI paBHOBECHS phlYara W OJIOKOB), Y4acTBOBaTh B
TUTAHUPOBAaHWW yYe0HOTO HCCIENOBaHMs, COOMpaTh YCTAHOBKY W  BBINIOJNHATH W3MEPEHUS, CIEAys
MIPEIUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yNIbTAThl MOJYYSHHON 3aBUCHMOCTH (DH3MYECKHUX BEIHYMH B BHJIC
MIPEJI0KEHHBIX TaOIHIl U TPapUKOB, IENATh BBIBOBI 110 PE3YJIbTaTaM HCCIIeI0OBaHYS,

® IIPOBO/IUTH KOCBEHHBIE U3MEPEHUsI PU3NUECKIX BEMUYHH (TNIOTHOCTH BEIIECTBA KUIKOCTH U TBEPIOTO Tena,
CHJIa TPEHHs CKOJBXEHHS, NaBICHHE BO3]yXa, BBITAIKHBAIOIIAs CHUJa, JEHCTBYIOIIAs Ha MOTPYyXEHHOE B
KHUJIKOCTh TeNo, KO3(Q(UIMEHT TO0Ne3HOro JEeHCTBUS TPOCTBIX MEXaHWU3MOB), CIelys MPeUIOKEHHOMI
WHCTPYKIMH: TIPH BBIITOJIHEHNH U3MEPEHUN COOMpaTh IKCIEPUMEHTATFHYIO YCTAHOBKY M BBIYHCIISTH 3HAUECHHE
HCKOMOW BEJIMYMHBI,

® cO0JTI0AATh MpaBHiIa TEXHUKH 0€30MacHOCTH IpH padoTe ¢ JabopaTopHBIM 000PyIOBaHUEM;

® YKa3bIBaTh NMPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHl, TEPMOMETP, AMHAMOMETP,
cooOuiaronrecs cocyabl, 0apoMeTp, prlvar, HOABMKHBIN U HETIOABMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

® XapaKTeprn30BaTh MPUHIMIEI JEHCTBHUS N3yUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOH Ha UX
onucaHus (B TOM 4HCJE: TMOAUIMIIHUKH, YCTPOHCTBO BOJOIPOBOJA, THAPABIMYECKUI INpecc, MaHOMETD,
BBICOTOMEp, TOPIIHEBOW HAcOC, apeoMeTp), HCHONb3ys 3HAHHWSA O CBOWCTBaX (U3UYECKUX SIBJICHUU H
HeoO0XoIuMble (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



® IIPUBOJIUTH NMPUMEPHI (HAXOJUTh WHPOPMAIIUIO 0 TIPUMepax) MPaKTUIECKOTO HCIOIh30BaHUS (PUIUIECKUX
3HaHWH B IOBCETHEBHOM JKU3HH TSI 00eCIIeueHUs 0€30IIaCHOCTH IIPH OOpaIeHnH ¢ TpHOOpaMu U TEXHIICCKIME
YCTPONCTBAMU, COXPAHEHHUS 30POBBS U COOIIOACHUS HOPM SKOJIOTUYECKOTO TTOBEICHHUS B OKPYIKaIOIIeH cpee;

® OCYIIIECTBJIATh OTOOP MCTOYHUKOB WH(pOpMAuu B VIHTEpHETE B COOTBETCTBHU C 3aJJaHHBIM ITOMCKOBBIM
3arpoCcoM, Ha OCHOBE UMEIOIIMXCSI 3HAHUH U ITyTEM CPaBHEHUSI Pa3IMYHBIX HCTOYHUKOB BBIICTATH HH(OPMAIIHUIO,
KOTOpAast SIBJIICTCS TPOTHBOPEUNBON HITH MOXKET OBITH HEJIOCTOBEPHON;

® UCTIOJIB30BAaTh TPHU BBIMOJHCHUH YYCOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy (QH3MUecKoro
COJICPIKaHUs, CIIPABOYHBIC MaTePHAIIbI, peCypchl ceTn HTepHET, BaieTh MpuéMaMu KOHCIICKTUPOBAHUS TCKCTA,
npeoOpazoBaHus HHOOPMAIIUU U3 OHON 3HAKOBOW CUCTEMEBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIE KpATKWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHUKOB
uHpOpPMAIUN (PU3UICCKOTO COJICPIKAHUS, B TOM YHCIC MyOJIMYHO JENaTh KPaTKHE COOOIICHUS O pe3yJibTaTax
MPOEKTOB WJIM YYCOHBIX MCCIICIOBAHMIA, TIPU 3TOM IPAMOTHO HCIIOJIb30BaTh U3yUCHHBIN MOHATUIHBIN ammapar
Kypca (PU3UKH, COTPOBOXKIATh BHICTYIIJICHHE MTPE3CHTAIUCH;

e IpU BBINOJHCHUU YYEOHBIX MPOEKTOB W HWCCIENOBAHWUH pacrpeneniaTh OOS3aHHOCTH B TpyINIe B
COOTBETCTBHH C MTOCTABJICHHBIMH 3a]1a4aMU, CJICTUTH 32 BBHITIOJHEHUEM IJIaHA JCUCTBUMA, aJIeKBAaTHO OI[CHUBATH
COOCTBEHHBIN BKJAJ B JESITEIBHOCTh TPYIIbBI, BHICTPANBATH KOMMYHUKATHBHOE B3aWMOJICHCTBUE, yUUTHIBAS
MHEHUE OKPYKAIOIIHX.

K koniy oOyuenus B 8 KJjacce TpeiMETHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCThH y 00YYAIOIIUXCSl YMCHUH:

® JICIIONIb30BATh MOHATHUS: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JBIKCHUE aTOMOB H MOJICKYJI, arperaTHbIe
COCTOSIHUSI BEUIECTBA, KPUCTATMUYECKIE U aMOp(hHBIC TeNa, HACBHIIICHHBIA W HEHACBIICHHBIN Map, BIAXKHOCTh
BO3/IyXa, TEMIIEpPaTypa, BHYTPEHHsSI JHEPTUs, TEIUIOBOM JBHraTelb, BJICMCHTAPHBIA SJICKTPHUSCKHEA 3aps,
ANIEKTPUIECKOE MOJIE, IPOBOIHUKHU U JUANCKTPUKH, TIOCTOSIHHBIN dJICKTPUICCKUI TOK, MATHUTHOE TIOJIE;

® pa3yInyaTh ABJICHUS (TSIUIOBOES PACIIMPEHUE U C)KATHE, TEIUIoNepeiaya, TEIIOBOS paBHOBECHE, CMAYHBaHNE,
KalWUSIPHBIC SIBJICHUS, WUCTAPCHHE, KOHJACHCANWS, TUIABJICHUE, KPUCTAUTH3AIUs (OTBEpJCBAHUE), KUIICHUE,
Teronepeaaya (TemIonpPOBOJHOCTh, KOHBEKIINS, U3MYUYCHUE), DICKTPU3AIUs Tell, B3aMMOJCHCTBHE 3apsioB,
JIEHCTBUS DIICKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBIE MATHUTOB, IEHCTBAE MATHUTHOTO TOJISI
Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKIUS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3HUUECKOE SIBICHHE;

® pacrio3HaBaTh MPOSIBICHUE W3YYEHHBIX (DU3NYECKUX SBICHUH B OKPYXAlOIIEeM MHpE, B TOM YHCIE
(IJI/ISI/I‘ICCKI/IC SIBJICHUA B IPUPOAC: TOBEPXHOCTHOC HATSXKCHUE U KAITUJUIAPHBIC ABJICHUA B IPUPOAC, KPHUCTAJLJIbI B
npupoJie, nznyderue CoiHia, 3aMep3aHue BOI0EMOB, MOPCKKE OpHU3bl, 00pa30BaHUE POCHI, TYMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBICHUS B aTMOc(epe, IEKTPUIECTBO KUBBIX OPraHU3MOB, MarHWTHOE TOJe 3eMid, Ipend
TIOJIFOCOB, POJIb MATHUTHOTO TTOJIS JIJTSI )KU3HU Ha 3emMIle, TIOJSPHOE CUSHHE, IPH ATOM MEPEBOAUTH MPAKTUIECKYIO
3aja4y B y4eOHYIO, BBLICISITh CYIIIECTBCHHbIC CBOMCTBA (MPU3HAKK) (PU3HUYESCKHUX SBICHUN;

® OIMUCBIBATHL HN3YUCHHBIC CBOICTBA Tel H (l)I/ISI/I‘IeCKI/Ie SABJICHUA, MCIIOJIb3Y (I)I/ISI/I‘IGCKI/IG BCIIMYUHBI
(TemmepaTypa, BHYTPEHHSS JHEPIHs, KOJIMYECTBO TEIUIOTHI, yAeTIbHas TEMJIOEMKOCTh BEIIECTBA, Y/EJbHas
TEIUIOTA IJIABJICHUS, yIebHAs TEIUIOTa Tap0o00pa30BaHus, Y IebHAs TEIIOTAa CTOPaHUs TOIUIMBA, KO3 (UIIUEHT
IIOJIC3HOI'O ILCI71CTBI/I$I TEIIOBOM MalllrHbl, OTHOCUTECJIbHAA BJIIAXKHOCTb BO31yXa, BHGKTpI/I‘IeCKI/Iﬁ 3apsaq, cujia TOKa,
JJIEKTPUYECKOE HAINpPSHKCHUE, CONPOTHBIICHUE TMPOBOJHMKA, YJIEIBHOE COINPOTHBICHHE BEIISCTBa, paboTa H
MOIITHOCTB J3JICKTPUYCCKOI'O TOKa), IIpU OIMMCAaHWU MPAaBUJIBHO TPAKTOBATH QJHSHLICCKHI;‘I CMBICJT UCIIOJIB3YEMBIX
BCIINYHH, 0603Ha‘ICHI/I$[ U CIUHUIIBI (1)I/I3I/I‘ICCKI/IX BCIIMYHMH, HaXOIHUTb (1)OpMy.HBI, CBA3BIBAIONIUEC TaHHYIO
(GU3NYECKYI0 BEIHYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH IpadUKd M3YUYEHHBIX 3aBHCUMOCTEH (U3UYECKUX
BEJINYMH;

® XapaKTEpU30BaTh CBOMCTBA TCII, q)HSI/I‘IeCKI/Ie ABJICHHUA W TPOLECChI, UCIIOJIB3Yysd OCHOBHBLIC ITOJIOKCHUSA
MOJ'IeKy_HﬂpHO'-KI/IHeTH‘IeCKOﬁ TCOPUU CTPOCHUA BCUICCTBA, IIPUHLOUITI CYTICPIIO3ULTNN noJien (Ha KAa4C€CTBCHHOM
YpOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH OMa JjIs ydacTka 1emnu, 3akoH J[xoyns—JIeHiia, 3aKOH COXpaHCHHS
SHEPIUH, IIPH ITOM JIaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €M0 MATEMATUYECKOE BBIPKEHHE;

® O0BSCHATh (U3WYECKUE TIPOIECCHl W CBOHCTBA TeJI, B TOM UYHCI€ M B KOHTEKCTE CHUTyalui
IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa: BBIABIIATE NPUYUHHO-CICACTBECHHBIC CBA3H, CTPOUTH O6’b$ICHeHI/Ie nu3



1-2 noruyeckux mIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (DU3NYECKUX SBICHUH, PU3MUECKIX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

e pemaTh pacuéTHBIC 337a9d B 2—3 NEHCTBUS, UCIIONB3Ys 3aKOHBI U ()OPMYJIIBI, CBS3BIBAIOIINE (hr3muecKre
BEJIMYMHBL: HA OCHOBE aHA/IM3a YCJIOBHS 33Ja4M 3aIMCHIBATH KPATKOE YCIIOBHE, BBISIBIATh HEAOCTATOK AAHHBIX
JUI PELICHUs 3a/laud, BBIOWPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€ PEIICHUs], IPOBOJUTE PACUETHl U
CpaBHHUBATh IOJIY4YEHHOE 3HaYCHNE (PU3MUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMH;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHINTh MPHU MOMOIIM (PU3MYECKHX METOAOB, HCIONB3YS
ONMCAaHMWE HCCIECIOBAHUs, BBIICJATh IPOBEPSIEMOE MPEANOJIOKEHHE, OLEHHBAaTh INPABUIBHOCTH IOPSIKA
IIPOBEEHHS UCCIIEIOBAHNUS, IeNIaTh BEIBOABI;

® IIPOBO/IUTH OMBITHL IO HAOMIOEHUIO (PU3NYECKUX SBJICHUN MU (PU3MYECKHX CBOMCTB Tell (KamuJUIspHBIC
SBJICHUS, 3aBHCUMOCTD JaBJICHHS BO3IyXa OT €ro o0b&Ma, TeMIlepaTypbl, CKOPOCTH Ipolecca OCTHIBAHUS H
HarpeBaHus IPU M3ITyYSHUH OT [[BETa U3Jydarouie (IOTomaronieil) TOBEpXHOCTH, CKOPOCTh HCHIAPEHHS BOJIBI
OT TEMIIEPATYPHI KUAKOCTH U IUIOIAAN €€ MOBEPXHOCTH, JIEKTPU3ALUS TeN U B3aUMOJIEHCTBUE SIEKTPUUECKUX
3aps0B, B3aUMOJEMCTBHE MOCTOSHHBIX MarHWTOB, BU3yaJdU3allisl MarHUTHBIX IMOJIEH MOCTOSHHBIX MarHUTOB,
JIEHCTBHUSI MarHUTHOTO TIOJISI Ha MIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOBUTATENS
MOCTOSIHHOTO TOKA): (hOPMYIHPOBaTh IMPOBEPSIEMbIE MPENIOI0KEHUS, COOUPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pYyIOBaHMsI, OIUCHIBATH X0/ OIBITA U (HOPMYIHPOBATH BEIBOABI,

® BHIMOJNHATh MPSMbIE H3MEPEHHs] TeMIepaTyphbl, OTHOCHUTENBbHON BIAXXHOCTH BO3[yXa, CHJIBI TOKa,
HaNpsDKEHUSI C HCTONB30BAHUEM AHAJOTOBBIX NPHOOPOB M JAaTYMKOB (M3WYECKUX BEIWYHH, CPaBHUBATDH
pe3ybTaThl H3MEPEHUH ¢ yYETOM 3aJJaHHOH aOCOIOTHOM MOTPEIIHOCTH;

® IPOBOAUTEL HCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUYECKON BEIMYHMHBI OT APYrod € HCIOJIb30BaHUEM
MIPSIMBIX U3MEPEHUH (3aBUCUMOCTH COMPOTHUBIICHHS TPOBOJAHUKA OT €r0 JUIMHBI, TUIOIIA 1 MTONePEeYHOr0 CEYeHUS
Y YAETBHOTO CONPOTUBIICHUS BEIECTBA MPOBOJHMKA, CHIIBI TOKA, UAYILErO Yepe3 MPOBOJHUK, OT HAIPsHKEHUS
Ha IIPOBOJIHUKE, HCCIIEJOBAHNE MTOCIEA0BAaTEILHOI0 U NapaslieIbHOI0 COETUHEHUI TPOBOAHUKOB): IJIAHUPOBATh
UCCIIeIOBaHNE, COOMPATh YCTAHOBKY M BBIMIOJHATH W3MEPEHUsI, CIEAYS MPeIIOKEHHOMY TUIaHy, (pUKCHpOBaTh
pe3yibTaThl MOMYYCHHOW 3aBHCUMOCTH B BHIE TaONMMI W TpauKoOB, AeNaTh BBIBOJBI IO pe3yibTaTam
WCCIIEIOBAHUS;

® IPOBOAAUTL KOCBEHHbIE HW3MepeHUs (u3ndeckux BednuyuH (yAeNbHas TEIJIOEMKOCTh BELIECTBa,
COIIPOTHBIICHHE MTPOBOHMKA, pab0Ta U MOIIHOCTH AJIEKTPUUECKOro TOKA): IIIAHWPOBATh U3MEPEHHS, COOUPATh
3KCIIEPUMEHTANbHYIO YCTAHOBKY, CIIEAYs MPEI0KEHHOW HHCTPYKIUH, U BBIYUCISATH 3HAUEHUE BEJINYUHBI;

® cO0JII0AATh MpaBUiIa TEXHUKH 0€30MacCHOCTH IpH padoTe ¢ J1abopaTopHBIM 000pyI0BaHUEM;

® XapaKTeprU30BaTh MPUHIIMIBI JEHCTBHS M3YUYEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOICTB C OMOPOH Ha UX
onucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHUS AOMOB, TUTPOMETpP, NapoBas TypOuHa, aMIepMeTp, BOJIBTMETD,
CUETUYMK JIIEKTPUUYECKOH DSHEPruH, 3JEKTPOOCBETUTENbHBIE NPHOOPHI, HarpeBaTeNbHBIE 3JIEKTPONPUOOPEI
(npuMepsl), 3JEKTPUUYECKHE MPENOXPAHUTENH, BIIEKTPOMArHHUT, 3JIEKTPOJABUraTeNlb MOCTOSHHOIO TOKa),
WCIIOJIB3YSl 3HaHUS O CBOMCTBaX (YU3NYECKUX SIBICHUI U HEOOXOAUMBbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

® PacrO3HABaTh MIPOCTHIC TEXHUYECKUE YCTPOUCTBA U U3MEPUTENBHBIE MPHOOPHI IO CXEMaM U CXEMaTHYHBIM
pUCYHKaM (KHAKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENh BHYTPEHHErO CTOpaHMUS,
3JIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI JJIEKTPUYECKHUX IIeNed C IMOCIeA0BaTEeNIbHBIM W MapalljieIbHbIM
COCJIMHEHNEM 3JIEMEHTOB, pa3inyas yCJIOBHBIE 0003HAUEHHUSI DIIEMEHTOB ANEKTPHUCCKHUX IIETICH;

® IPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEpax) MPaKTUIECKOTo MCIOIb30BaHUs (PU3NIECKUX
3HaHWUHU B TIOBCETHEBHOM KU3HU JJIs 0OecriedeHrnss 0e30MacHOCTH IpY 00paIieHny ¢ pruOopaMu U TEXHUIECKIMHU
YCTpPOMCTBaMH, COXpaHEHHS 3/I0POBBS M COOIIIOACHNS HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKaIOIIEH cperne;

® OCYLIECTBIIATh MOMCK HMH(pOpMauuu (QHU3MYECKOTO conepkaHus B VHTepHEeTe, Ha OCHOBE HMMEIOIIMXCS
3HaHUH W TYTEM CpaBHEHHS JOIOJHHUTENBHBIX HMCTOYHUKOB BBLACTATH WH(POPMALMIO, KOTOpas SBISETCS
NPOTHBOPEYNBON MITM MOXKET OBITh HEAOCTOBEPHOM;

® JICIIONIb30BATh TIPW BBITIOJIHEHUH Y4YeOHBIX 3aJlaHUi HayYHO--TIOMYJISIPHYIO JUTEPaTypy (U3UYECKOTO
COJIepKaHus, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTn HTepHET, BlIageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOpMAIMK U3 OJHOM 3HAKOBOH CUCTEMBI B APYTYIO;



e co3maBaTh COOCTBEHHBIC NIHCHMEHHBIE M KpaTKHE YCTHBIE cooOmeHus, o0obmas wHOopMaIumio u3
HECKOJIBKMX HMCTOYHHKOB (DH3MYECKOTO COJICpXAaHUS, B TOM YHCIE MyOIMYHO TPENCTABIATh PE3yNbTaThl
MIPOEKTHOU WJIM UCCIIEA0BATENBCKOU ACSITENIBHOCTH, IIPU 3TOM I'PAMOTHO HCIOIb30BaTh U3yYEHHBIN NOHATUIHBINA
amnmapart Kypca (U3uK{, CONPOBOXKIAATH BEICTYIUICHUE MTPE3EHTAINEH;

® 1Y BBITIOJIHEHUH YYEOHBIX MPOCKTOB U UCCIICIOBAHUHN (PU3MUECKUX MPOIECCOB PACIPEICIIATh 00sI3aHHOCTH
B TpyNIle B COOTBETCTBHM C TOCTaBICHHBIMH 3a/[a4aMH, CIIEAUTH 3a BEHINIOJHEHHWEM IUIaHA NEHCTBUN H
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKIAJ B ACSITEIHHOCTh TPYMIBI, BBICTPAaWBATh
KOMMYHHKAaTHBHOE B3aMMOJICHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(PIUKTHL.

K xonmy obydenuns B 9 KJjacce mpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTpa)kaTh
c(hopMHPOBAHHOCTH y 00YUJAIOLTUXCS YMEHUH:

® UCTIOJIB30BATh MOHATHS: CHCTEMa OTCYETa, MaTephalibHas TOYKA, TPACKTOPHs, OTHOCHUTEIHLHOCTh
MEXaHUYECKOTO JBWKCHUS, Jeopmanus (yrnpyras, IiacTuiyeckas ), TpeHUe, [ICHTPOCTPEMUTEILHOS YCKOPEHHE,
HEBECOMOCTh U TIEPErpy3KH, IEHTP TSDKECTH, aOCONIOTHO TBEPAOE TENO, IEHTP TSKECTH TBEPAOIrO Tena,
paBHOBECHE, MEXaHMUYECKUE KOJICOaHUsI M BOJIHBI, 3BYK, HH(DPA3BYK U yIbTPa3BYK, HICKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JICKTPOMAariHuTHLIX BOJIH, CBCT, 6J'II/I30pyKOCTI> " 1aJIbHO30PKOCTb, CIICKTPLI UCITYCKaHUA U IOTJIOIICHU A,
anb(da-, 6eTa- ¥ TaMMa-U3IYICHHUS, H30TOIBI, SIIePHAS YHEPTeTHKA,

e pa3nyaTh SBICHUS (PaBHOMEPHOE U HEPAaBHOMEpPHOE NPSIMOJIMHEHHOE MABIKEHHE, PaBHOYCKOpPEHHOE
NpSIMOJTMHEHHOE JIBWJKEHHE, CBOOONHOE TMajeHUEe Tell, pPaBHOMEPHOE [BMKCHHE 0 OKPYKHOCTH,
B3aMMOJICHCTBUE TEJ, PCAKTUBHOE JBWKCHHE, KOJIeOATeIbHOE JBIDKCHUE (3aTyXalolUe M BBIHYXICHHBIC
KoJieOaHus ), pe30HAHC, BOJIHOBOE JBMIKEHUE, OTPAKCHUE 3BYKa, MPSMOJMHEHHOE PacpOCTPAHCHUE, OTPAXKCHHE
Y TIPEJIOMJICHUE CBETA, MIOJHOE BHYTPSHHEE OTPAKCHHE CBETA, Pa3JIoKEHUE OEIOro CBETa B CICKTP U CIOXKCHUC
CIICKTpaJIbHBIX LBETOB, AUCHCPCUA CBCTA, CCTCCTBCHHAA PAJHOAKTUBHOCTH, BO3HUKHOBCHHC JIMHEWYaATOTO
CIICKTpa I/I3Hy‘-ICHI/I$I) 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIMIUX JAaHHOC
¢dusnygecKoe SBICHUE;

® PacIIO3HABATh MPOSBICHHWE W3YyUYEHHBIX (U3NYECKUX SBICHHH B OKpYyXKalomeMmM Mupe (B TOM dHCIe
(1)I/I3I/I‘ICCKI/IC SABJICHUA B MPUPOAC: NPUIIUBBI U OTJIMBBI, IBMKCHHUC IIJIAHET CoaHeyHon CUCTCMbI, PCAKTUBHOC
ABWXCHUEC JKUBBIX OpPraHU3MOB, BOCIIPUATHUC 3BYKOB JXHWBOTHBIMH, 3€MIJICTPACCHUC, celficCMUYecKHe BOJIHBI,
nyHaMu, 035XO, HOBE€TAa TCJI, OITHYCCKHUC HABJICHUA B IIPUPOJEL, 6I/IOJIOFI/I‘IGCKOG I[eﬁCTBHe BHUIUMOTO,
yIBTPapHUOIETOBOTO U PEHTTEHOBCKOTO M3TY4YEHH, €CTECTBEHHBIH PaJIMOaKTUBHBIA ()OH, KOCMHYECKHE JIy4H,
pPaaAnuOaKTUBHOC HU3JTYYCHUC IMPUPOJHBIX MHUHCPAJIOB, I[eﬁCTBPIe PaanOaKTUBHBIX I/ISJ'Iy‘-IeHI/Iﬁ Ha OpraHusm
YeJIOBEKa), MPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B yueOHYIO, BBIJCNATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKK) GUINUECKUX SIBICHHIA;

® OIMHCHIBATh U3YYCHHBIE CBONCTBA TeJ U (PH3NUECKUE SBICHUS, UCTIONB3Ys (PH3MUECKHe BETHIUHBI (CpeTHSSA
U MIHOBCHHAs CKOPOCTH TECJIa NpPU HEPABHOMCPHOM JBUKXCHHUH, YCKOPCHHUEC, MNMEPEMCUICHUE, IIYTh, YIjIOoBasd
CKOPOCTb, CHJIa TPSHHMSI, CHJIa YIPYTOCTH, CHJIa TAKECTH, YCKOPEHHE CBOOOIHOIO MAaJCHHS, BEC TEJIa, HMITYJIbC
TCJIa, UMIIYJIBC CHJIbI, MEXaHHWYCCKasA pa60Ta U MOHUIHOCTb, NMOTCHUHAJIbHAsA JHCPIrus TeEja, MOAHATOTO HAIl
IMMOBCPXHOCTBIO 3€MJIM, TIOTCHLHAJIbHAsd OHCEPTHUA cxkaTon IMPY>XXWHbI, KHHETHUYECKAsd OHCPIrHud, I10JIHad
MEXaHN4Y€CKas SHCPIrus, IICpuoa u 4aCToTa KOJIe6aHI/II>'I, JJIMHA BOJIHBI, TPOMKOCTB 3BYKa U BbICOTAa TOHA, CKOPOCTH
CBETa, TOKa3areNb IMPEJOMIICHHUsSI Cpellbl), TPH OIMMCAHUM TPABHIBHO TpPAKTOBAaTh (U3UUECKUH CMBICH
HCIIOJIb3YEMbIX BCJIMYWH, 0603Haqu1/15{ 1 € AUHUIIBI (1)I/ISI/I‘IGCKI/IX BCJIIMYHMH, HAXOIUTH q)OpMy.HBI, CBA3bIBAIOIINE
JAHHYI0 (HU3HYECKYIO0 BEIMYMHY C JIDYTHMH BEIMYMHAMH, CTPOUTH TIpadUKd HM3YUCHHBIX 3aBHCHMOCTEH
(GU3NYECKUX BEJIHYHNH;

® XapaKTepHU30BaTh CBOMCTBA TN, (PU3NYECKUE SIBIICHHS U MPOIIECCHI, UCIIONIB3Ys 3aKOH COXPaHCHHS YHEPTHUH,
3aKOH BCEMHPHOI'O TATOTCHUA, NPHUHIUII CYHNCPIO3UIIUN CUJI, TPUHIUII OTHOCHUTCILHOCTU Fanpmeﬂ, 3aKOHBbI
HI)I-OTOHa, 3aKOH COXpaHC€HHSA HMILYJIbCA, 3aKOHBI OTPAXXCHHUA U IIPCIIOMIICHUA CBE€TA, 3aKOHBI COXpPaHCHHA
3apsA0BOTO M MAaCCOBOTO YHCEIN IPH AAEPHBIX PEAKIUAX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aIMUChIBATh €T0 MAaTEMATUYCCKOEC BBIPAKCHUE,

® O0BSACHATh (U3BMYECKHE TIPOIECCHl W CBOHCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
MPAKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH IPHUYUHHO--CIIEJICTBEHHBIC CBSI3HU, CTPOUTHh OOBSICHEHUE U3



2—3 MOTHYECKUX LIAroB ¢ ONOPoi Ha 2—3 W3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH, PU3NUIECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

e permaTh pacyE€THbIE 33729 (OTIHPAIOIINeCcs Ha CUCTEMY U3 2—3 YpaBHEHHUH ), UCTIONB3Ys 3aKOHBI B ()OPMYJTBI,
CBsI3bIBAIONINE (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJOBUS 3aJayM 3allChIBaTh KPAaTKOE YCJOBUE,
BBISIBIISITH HEJOCTAOLIME WM U30BITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOANMBIE 1JIs PELICHUS,
IPOBOJUTE PACUETHl M OLIEHUBATH PEAIMCTUYHOCTD IOIY4YE€HHOTO 3HaYeHNsT (PU3MUECKON BEJTMUMHBI;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEHIUTh MpPU TMOMOIIM (PHU3MYECKUX METONOB, HCIOJIB3Ys
ONMCAaHMWE HCCIECIOBAHUs, BBIICJATh IPOBEPSIEMOE MPEANOJIOKEHHE, OLEHHBAaTh INPABUIBHOCTH IOPSIKA
IPOBEEHHS UCCIIEIOBAHNUS, [IENIaTh BBIBO/bI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOMIOICHUN 1 OIIBITOB;

® IPOBO/IUTH OMBITHl 10 HAONMIOJACHUIO (U3MUYECKUX SBICHUHA WINM (U3MYECKHX CBOMCTB Tenl (HM3yueHHE
BTOpPOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHsI SHEPTHH, 3aBUCHMOCTh MEpHOAa KOJIeOaHWH NPYKUHHOTO
MasTHUKa OT MAacchl Tpy3a M XKECTKOCTH NPYXHHB W HE3aBUCUMOCTh OT aMIUIMTYIbl MallbIX KojeOaHui,
NpSAMOJIMHEHHOE paclpOCTpaHEeHUE CBETA, pa3ioskeHHe OEIoro CBETa B CIIEKTP, U3yUeHHE CBOMCTB H300pakeHHS
B IUIOCKOM 3€pKaJie W CBOWCTB HM300pakeHHsI NMpeaMeTa B coOuparouieil JuH3e, HAOJIIoJeHNE CIUIOIIHBIX H
JTMHEHYATBIX CIIEKTPOB H3IYYCHUS): CaMOCTOATENbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOTO Habopa
000pYyIOBaHMsI, OMUCHIBATh X0/ OIBITA U €0 Pe3yiIbTaThl, HOpMYIHPOBATH BHIBOIBI;

® IIPOBO/IUTH TPH HEOOXOIUMOCTH CEPUI0 TPSAMBIX M3MEPEHHI, OIpeielisisi cpeiHee 3HaYCHNE U3MEepsIeMOil
BeJIMYMHBI ((DOKYCHOE pAacCTOsIHME coOMparoiell JMH3bI), OOOCHOBBIBATH BBIOOP CrOCO0a W3MEPEHUs
(M3MepuTeIBHOrO Iprudopa);

® IPOBOAAUTH HCCIICIOBAHNE 3aBUCUMOCTEH (PM3MUYECKHX BEIWYHMH C HCIOJIB30BAHUEM MPAMBIX W3MEPEHHUM
(3aBHCHMOCTh TYTH OT BpPEMEHHM NpPU PaBHOYCKOPEHHOM [IBM)KEHHHM 0€3 HadalbHOW CKOpPOCTH, MepHOAa
KoJIeOaHUI MaTEeMaTHUECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPaKECHHUS CBETa OT yIila MaJecHHs
W yrila TpeIOMIICHHS OT yrila MajJeHUs): IUIaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSATEILHO COOMPaTh YCTaHOBKY,
(UKCHPOBAThH pe3yabTATHI IOTYYEHHOH 3aBUCUMOCTH (PU3MYECKUX BETMYMH B BUIE TAaONHIl ¥ rpadUKOB, AeiaTh
BBIBOJIBI 110 Pe3yJbTaTaM UCCIIeIOBaHUS;

® IPOBOAUTL KOCBEHHBIC H3MEpeHHUs (pU3ndeckux BeIMYMH (CpemHss CKOPOCTb M YCKOpPEHHE Teja IpH
PaBHOYCKOPEHHOM [IBI)KEHHH, YCKOPEHHE CBOOOJHOIO MajeHus, KECTKOCTh MPY>KUHBI, KOIGGHUIUEHT TPEHUS
CKOJIB)KEHUS, MeXaHW4yeckas paboTa M MOIIHOCTb, 4YacToTa M IEPHOA KoJeOaHWH MaTeMaTH4ecKOro H
NPY>KMHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMparoLlel JMH3bI, PaJHOaKTHBHBIA (DOH): IJIAHWPOBATb
U3MEpeHHst, cOOMpaTh IKCIEPHUMEHTABHYIO YCTAaHOBKY W BHIMOJHATH H3MEPEHHUs, CIEAys IPeIOKEHHOM
WHCTPYKIIUH, BBIYUCIIATH 3HAYCHUE BEITMYMHBI U aHAIM3UPOBATH TIOJTYYEHHBIE PE3YJIbTATHI ¢ YYETOM 3a/IlaHHOM
MIOTPELIHOCTH U3MEPEHHUI;

e cO0JII0AATh MpaBuiIa TEXHUKH 0€30MacHOCTH IpH padoTe ¢ 1abopaTopHBIM 000PYIOBaHUEM;

® pa3MyaTh OCHOBHBIC IMPH3HAKKM HM3YYCHHBIX (PH3MYECKHX MOJENCH: MaTepualibHas TOYKa, aOCONIOTHO
TBEPIOE TEJI0, TOUECUHBIH HCTOUYHUK CBETA, JIy4, TOHKAs JMH3a, INIaHeTapHasi MO/IENb aTOMa, HyKJIOHHAs! MOJEb
ATOMHOTO SI7Ipa;

® XapaKTepHU30BaTh MPUHIIUIBI IEHCTBUS M3YYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha WX
onucaHus (B TOM 4YUCIIE: CIHJOMETP, AATYNKU MOJOXKEHUS, PACCTOSHUS M YCKOPEHHUsI, paKeTa, 9XOJIOT, OUYKH,
nepuckor, ¢oroanmapaT, ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, O03MMETp, Kamepa Buibcona), ucrmonb3ys
3HAHMS O CBOMCTBaX (PU3MUECKUX SBICHUH U HEOOXOIUMEBIE (pr3nvYecKre 3aKOHOMEPHOCTH;

® JICTIONIB30BAaTh CXEMbl M CXEMaTHYHbBIE PHUCYHKH HM3YUYEHHBIX TEXHHMYECKHX YCTPOMCTB, M3MEPHUTEIBLHBIX
npUOOPOB M TEXHOJIOTHYECKUX MPOIIECCOB MPH PEIICHUH YIeOHO--TIPAKTHYECKUX 3a/1a4, ONITUYECKUE CXEMBI JIJIsI
MOCTPOCHUS H300paKEHHUH B TUIOCKOM 3€pKaJie ¥ COOMpPAIOIIEH JTHH3E;

® IPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEpax) MPaKTUIECKOTo MCIOIb30BaHUs (PU3NIECKUX
3HaHUH B IOBCEHEBHOM XHU3HU [UIs oOecrieueHns: 6e301acCHOCTH ITPpH 00palIeHnH ¢ IpUOOpaMH U TEXHUIECKUMHU
YCTPOHCTBaMH, COXPAaHEHHUS 30POBbsI U COOJIOACHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpY Karoleil cpene;

® OCYIIECTBIIATH MOUCK HHpOopManuu (hru3nveckoro cojepkanus B MTHTepHETE, caMOCTOSATENEHO GopMyIHpyst
MIOMCKOBBIN 3alpoc, HAXOAWTH IyTH ONPEAEICHUS JOCTOBEPHOCTH MOJY4YeHHOH HH(OpMAlMM Ha OCHOBE
MMEIOIUXCS 3HAHUH U IOTIOJIHUTEIIbHBIX HCTOYHHUKOB,;



® FICITOJIB30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3alaHUi HAYIHO--TIONMYJISIPHYIO JTUTEpaTypy (HHU3UIECKOTO
coJIepKaHus, CIIPAaBOYHBIC MaTepUaIbI, pECYpChI ceT HTEepHET, BiIaeTh MPHEMaMH KOHCIIEKTHPOBAHHUS TEKCTA,
npeoOpazoBaHus HHOOPMAITUU U3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO;

® CO3/1aBaTh COOCTBCHHBIC NMUCHMCHHBIC W YCTHBIC COOOIICHUS HAa OCHOBE HMH(MOPMAIUH U3 HECKOJIBKUX
WUCTOYHUKOB  (PU3WYECKOTO  COAEpXKaHWs, MyOJNMYHO TPEACTaBIATh pe3ydbTaThl MPOEKTHOW  WIIH
HCCIEA0BATENBCKON NIEATENBHOCTH, IPU 3TOM TPaMOTHO HCIIOJNb30BaTh HM3YYEHHBIM MOHATUIHBIA amnmapar
M3ydaeMoro paszzena (PU3UKH U COMPOBOXKIATh BBICTYIICHHUE MTPE3eHTANNEH ¢ YIETOM OCOOEHHOCTEH ay TUTOPHH
CBEpPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa [0

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



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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUpOJE.
SIBneHns npupoabl

dusznueckue sBICHUS

PuznyecKue BEINYMHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TTOMOILHN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypol”

Metoabl Hay4HOTO MTO3HAHMSL.
Onucanmne QU3NYECKUX SIBIECHUH C
HOMOIIBIO MOJZIETIEN

VYpok-uccnenosanue "lIIpoBepka
TUIIOTE3bI: JATBHOCTD MOJETA
IIapUKa, IyIIEHHOIO
TOPU30HTANIBHO, TEM OOJIbIIIE, YeM
OosblIe BHICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BELLECTBA

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

but6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a



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

bubnunoreka LIOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A Hser https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI 1O
9 HaAOJIFOJEHUIO TEILIIOBOIO
paCIIMPEHHUSI Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTostHu# Boibl. O000IICHHE 11O bubnuoreka [{OK
pazneny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBAY
MexaHnueckoe IBUKEHHUE.
12 PasHOMepHOE U HEpaBHOMEPHOE Bubmiorexa OK
p p p https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bu6nmorexa LIOK
13 Ckopoctb. EAUHHUIIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer myt 1 BpeMeHH ABIKEHUA bubnmorexa [JOK
yr p a https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
WHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 Macchl ¥ 00bEMA TEJIA O €r0 bubmmorexa TIOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnasi pabota
17 «OrnpenenenHue MIOTHOCTH TBEPIOTO
TETA»
18 Penrenne 3ama4 1mo teme bubnunorexa LIOK

"IInoTHOCTE BemecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) IpyKUHBI OT
MPUIIOKEHHOHN CHITB»
21 [[SIBnenue TsroTenus. Cuia
TSDKECTHA
CBsi3b MEX1y CHIION TSAXKECTH U
22 Maccoil tena. Bec tena. Pemenne bubnnorexa [JOK
e ) .\ https://m.edsoo.ru/ff0al778
3amay 1o teMe "Cuia TsHKecTH
Cuita TsDKeCTH Ha HUX IUIAHETax.
23 dusnueckue xa ali[feyr HCTUKH bubnmorexa [IOK
P p https://m.edsoo.ru/ff0a1502
ILUTAHET
bubmmoteka IIOK
24 %1 .
3mepenne cit. JluHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoteka IIOK
25 B .H
e Tea. HEBECOMOCTR https://m.edsoo.ru/ff0al778
CrnoxXeHHe ABYX CHII,
26 HaI aBJ‘IeHIfBIZ,(XHO OJIHOH IpsSIMOii bubmmorexa TIOK
p . A p ’ https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT
27 Pemenue 3agad mo reme
"PaBHOnelicTBYIOIIAsA CHIT"
28 Cwita Tpenus u e€ Buabl. TpeHue B bubnmnorexa [JOK
IIPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bu6nuorexa [IOK

3aBUCHUMOCTHU CUJIbI TPCHUA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

CKOJIbXKEHUS OT CHJIbI JaBJICHUS U
XapakTepa COMpHUKaCAIOUINXCA
MTOBEPXHOCTEM»

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHCTBYIOIICH CHITBI
Penrenue 3amau mo remam: «Bec

31 tenay, «I'paduueckoe n3oOpaxeHue bubnnoreka [JOK
criny, «Cuiny, https://m.edsoo.ru/ff0alde0
«PaBHOAEHUCTBYIOIIAs CUID)

KoHTposbHast paboTa 1mo Temam:
«MexaHHYeCKOe IBIKCHHECY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuibn»

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubnuoreka [{OK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBHCUMOCTD

34 JaBJIEHU ra3a OT 00hEMa bubnmorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaua naBiaeHus TBEPIALIMU
35 TeJ'II;MI/I KUIKOCTSIMH U $a3aM1/1 bubmmorexa TIOK
’ ' https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmorexa [JOK
s https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3anau o teme «JlaBienue but6mmorexa [IOK

B )KMIKOCTH U rase. 3axkoH Ilackaimsy

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK

38 Coo0
OODIIAIOMIHECH COCY AL https://m.edsoo0.ru/ff0a2970
39 ['uapaBnuyeckuii nmpecc bubmorexa LOK
o P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
YKUJKOCTHBIN Hacoc
41 ATmochepa 3eMiH 1 IPUIHUHBL €€ Bbu6moteka LJOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. Atmocheproe bubnuoreka [IOK
JIaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune arMmochepHOro bubmmoreka [JOK
nasnenus. Oneit Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmorexa LOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubmuoreka [IOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme "
ATtmocdepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJO Bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlaGopaTtopHnast pabota
48 «Omnpenenenre BRITATKABAIOIICH bubnuotexa [JOK
CHUJIbI, ICMCTBYIONIEH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTH)»
49 JlaboparopHas paboTa 1o Teme bubnmoreka [JOK

«ccnegoBanne 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Tena B BOJAE OT 00bEMa
MOTPYKEHHOM B JKUAKOCTH YaCTH
Tena»

50

IInaBanue Ten

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KoHcTpynpoBaHue apeomMeTpa 1in
KOHCTPYHPOBAHUE JIOJKH U
orpeieNieHue eé
rpy30M0abEMHOCTH"

52

Pemenne 3amaq mo Temam:
«IInaBanue cyaoB.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIAKOCTEN U Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas pabora no teme
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30B)

54

Mexanunueckas pabota

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

55

MomaocTs. EAUHUIIEI MOIITHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noAbEME I10 JIeCTHUIIE"

57

58

IIpocteie MexaHu3MBI. Ppruar.
PaBHOBecue cuit Ha ppryare
Poeryaru B TexHUKE, OBITY U
npupoe. JlabopatopHas pabota

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HMccnenoBanue ycloBAN
paBHOBECHS pblyara

59

60

61

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBeCI/ISI pmqara»

Koaddumuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopnast pabora
«3mepenue KII/[ HakinoHHO#M
TTOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a48a6

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

62

MexaHnyeckas SHeprusi.
Kunerndeckas n noreHuuanbHas
JHEprus

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

63

64

65

66

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIECIICHUE
WU3MEHEHHUs1 KHHETUYECKON 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IIJIOCKOCTH"

KonTtponbHas pabora o Teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»
PesepHblit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHuE"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora ¢

bubnunorexa LIOK

o7 TeIfCTaMH 110 TeMe "HaBJzeHHe | L https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEN, )KUIAKOCTEH U ra30B
PesepBHsblit ypok. Pabora c
68 TekcTamu 1o Teme "Pabora. 1
MoruHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JIE-H Tewa ypoxa Bcero Konrporenpie  Ipakriieckue IIJ[:;:CHHSI :)l;l[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSIHM BEIIECTBA HAa OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
P oA https://m.eds00.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
23 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TennoBslie siBiieHUs. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
32 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbIi 3apsia. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bubnunoreka LIOK
36 cymecTBoBaHus. MIcTouHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DJIIEKTPUUYECKHI TOK B METaJLJIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma ayis

ydaCTKa Hernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LHIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 JJIEKTPUUYECKOI0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DIeKTpUUECKUe 3apsiabl.
55 3apsHKeHHBIE Tela U UX buGnuorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoOAeHhcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bu6nmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
M0JI€ KaTyIIKU C TOKOM
[IpumeHeHne PIEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3y4yeHue NeicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJICKTPOJIBUTATENICH B TEXHUUCCKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHCcTpyrpoBaHUE U U3yUEHHE
paboTHI dNIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIWH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs

MOJTyYEHUS DIEKTPUUECKONH

63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX ICTOYHHKAX

SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonrponbHas pabora no reme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 bubmorexa [TOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TerioBrie 1 bubmorexa [OK
| https://m.edsoo.ru/ff0accbe
SIBJICHUS

PesepsHslit ypok. Pabora ¢
but6mmorexa [IOK

67 TekcTaMu 110 TeMe "[1oCTOAHHBIN 1 https://m.edsoo.ru/ff0acdcs

3IIEKTPUYECKUM TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarauTHsie 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145



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

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Ig;)l)a[:())l:;feﬂbﬂble
padoThI padoTshI pecypen

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBoboaHoe nazgenue Tea. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmetssomiiosec?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cua penns https://m.edsogru/fanﬁSS
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 eHus. Y €HHe CBOOOTHOTO
ATOTCHI. S CROPEHHE CE0DOA https://m.edso0.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"

Pewenne 3anpau no reme "Cuna
24 cc 3?1 ol Bee oro bubmuorexa [JOK
TH ¥ 3aKOH BCEMHPHOT
e " P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpOTrO TENA C https://m.edsoo.ru/ffOafe36
3aKpeIIEHHON OChIO BpallleHUs

27 MowmeHT cusl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM padboTe

29 ; "MexaHuu g K BI/II:I(CHI/IC bubmmorexa [OK

TeM .
110 TeMe . © cexoe A https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbhas pabota no teme
30 "Me z quK(l))e BIDKCHUE bubmorexa HOK
XaHH .
. g https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmmynsce Tena. UMITynbC CHITBL.
31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK

Yapyroe u HEynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0ag4
35 PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPruM U padoThI.
[ToreHnnanbHas 3HEpPrus
Kunernueckas sueprus. Teopema o bubnunorexa [JOK
38 .
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE
40 JlaGopaTtopHnast pabora «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHusl.
42 BBIIZ;X(HELHLIC KoJe0aHus. bubmnorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MasATHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHun oT KeCcTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrmpeeneHue 4acToThl U Neprojaa
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbie U
MOTNIEPEYHBIE BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'pomMKOCTBH 3ByKa M BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

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



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

>4 HO TEME "3AKOHEI COXAHCHIA. https://m.edsoo.ru/ffob25f0
Mexanudeckue KojaeOaHus 1 BOJHBI"
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.
Mexannueckue KoineOaHus: U BOJHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa AJIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngj;ﬁf;igrouﬁf Ob2c6e
OMOMLIBI MOOMIILHOTO TenedoHa" T '
Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI
DJeKTpOMarHuTHasi Ipupoja CBeTa. BuGmrorexa IOK

61 Cxopoctb cBeta. BonHoBBIE
CBONCTRA CBeTA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUs EH6J.IHOTeKa LOK
Conmza w Jyssr https://m.edsoo.ru/ff0b3658
3aKoH OTpaX€HHUs CBeTa. 3epKaa.

63 Pemenue 3amay Ha mpuMEHEHNE bubnnorexa LIOK

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rnajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHMH B IMH3AX httos://m.edsoo.ru/fobadda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnmuorexa [JOK
PacCTOSHUSA U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak ontu4eckasi cuctema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ypok-kondepenmus "JlepexTo

73
3penusi. Kak coxpanuth 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
Pa3I0KEHUI0 OETIOT0 CBETA B CIIEKTP

75 Y BOCIIPUSITHUIO I[BETA MPEIMETOB MPHU bubmmorexa [JOK

p H pent p https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢GmibTph!"
VYpok-npaktukyM "BonHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudppaxus'

77 OmnswiTel Pezepdopaa u mnanerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHne cBera

79 aroMoM. KBanTsl. JInHeidarsie bubmmorexa [JOK

) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK

A A https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnmuorexa [JOK

Hyxnonnas moneins

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE PEBpALICHUS.

bubmuorexa [JOK

83 N3oTomnsl https://m.edsoo.ru/ff0clald

84 Pemienue 3aja4 1o teme: bubmuorexa [JOK
"PanuoakTuBHBIC TpeBpamieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeH s

86 "lfaﬂnoalcgnime U3ITy4eHUS B bubnmorexa LHOK

| https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXIE)aHeHEﬂ 3aps7I0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 OHeprusi CBSI3U aTOMHBIX SEP. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakiiuu cuHTe3a M IeNEHUS sEp. bubnmnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencreus
pPaauoOaKTUBHBIX U3Ty4YeHUN Ha
JKUBBIEC OpPTraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

93 KonTpomnpHas pabota mo Teme

"DJIeKTPOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIEKTPOMarHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [IOK

94 JIab o
| GROPATOPHBIC PabOTBITIO KYPEY https://m.edso0.ru/ff0c245a
BiaumopeiicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorexa [JOK
p | fL https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PACyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0600IeHNE. Permenue
97 aCUETHBIX U KaUeCTBEHHBIX 3a1a4 bubmorexa HOK
p o https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaboparopHsle pabOTHI IO KypC bubmorexa [JOK
| paTop p | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmorexa HOK
Y https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTropenue, 0600meHue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmoreia HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubmnoreka LIOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBieHus"”

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTopenue, 0600mmenue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHMK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 0a30BbIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«H3II&TGHBCTBO «HpOCBGHIGHI/IC»
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