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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIEHA HA OCHOBE IMOJIOKEHUH W TpeOOBaHM K pe3yiabTaraM
OCBOEHHUSI Ha 0a30BOM YpOBHE OCHOBHOH oOpa3oBarenbHOU mporpammsbl, npenactaBieHHbIX B PI'OC 000, a Ttakxke ¢ ydérom ¢eaeparbHOU
paboueii nporpammsl Bocniutanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Ousnkay.

Coneprxanue nporpaMMsl 1o (pU3MKe HarpaBieHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYarOMIMXCSl U OpPraHU3aluio
u3yueHus: (pU3MKM Ha JeATelNbHOCTHOM ocHOBe. B mporpamme 1o (u3Mke y4MTHIBAIOTCS BO3MOXHOCTH Y4€OHOro IHpeaMeTa B peaau3aliu
tpeboBanuiit ®I'OC OOO K IUIAHUPYEMBIM JUYHOCTHBIM M METAlpeIMETHBIM pe3yjibTaTaM OOyYeHHUs, a TaKKEe MEXKIIPEIMETHbIC CBS3U
€CTECTBEHHO-HAYyYHBIX Y4E€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IEro 0Opa3oBaHus.

[Iporpamma o ¢pu3MKe yCTaHABIMBACT paclpeaeieHne ydeOHOro Marepuaia 1o rojgaMm o0ydeHus (1o Kiaccam), MpeaiaracT mpuMepHYIo
[I0CJIe/IOBATENbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOTO COJAEp)KaHUs M y4€Te BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

IIporpamma no ¢usnke pazpaboraHa C LEJbI0 OKAa3aHUS METOAMUYECKON MOMOIIM YUUTEN0 B CO3/1aHUU paboyell mporpaMmsl 1o yyeOHOMY
IIpeIMETY.

®du3snKa SBJISETCS CUCTEMOOOPA3YIOLIMM JUIs €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JI€KaT B OCHOBE
MPOIIECCOB M SIBJICHWH, M3y4aeMbIX XHUMHEH, OMOJIOTHEH, acTpOHOMHUEH W (HU3MUecKoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, [IPeJoCTaBIsgeT Haubosee sicHble 00pa3iibl IPUMEHEHUS] HAyYHOI'0 METOJIa MO3HaHMs, TO €CTh CI0c0o0a MoJIyuyeHHs! JOCTOBEPHBIX
3HAHUW O MHpE.

OpnHa U3 IMIaBHBIX 33734 (pu3nueckoro oOpa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUsl COCTOMT B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH M UHTEpeca K HayKe Y 00ydaromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE HpEANONaraeT OBJIAJCHHE CICAYIOIIUMH KOMIETEHTHOCTSMM, XapaKTepU3YIOIIUMU
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSACHSTH SBJICHMUS,
® OIIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEI0OBaHMS;
® UHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA JUIsl TOTYYEHUS BHIBOIOB.

[enu u3ydeHuss pU3MKU Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHHs omnpezeneHbl B KoHuemnuuu npenojaBaHus yueOHOro mpeamera
«Pu3uka» B o0Opa3oBaTelbHbIX oOpraHmzanusx Poccuiickoil denepanyu, peanus3yroIIMX OCHOBHbIE O00I€00pa3oBaTeNbHbIE HPOTrPAMMBI,
yrBepxkAEHHON pemieHneM Kosmnerun Munncrepcrsa npocseienust Poccuiickoit @enepanuu (mpotokod ot 3 aexadps 2019 r. Ne [1K-4BH).

Hean n3yyenus pU3NKu:

e 1puOOpeTeHHEe HHTepeca M CTPEeMJICHHS OOy4aloUuMXcs K HayyHOMY H3Y4YEHHIO MPHUPOJbI, Pa3BUTHE HX HHTEUIEKTYyalbHbIX H

TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie MO3HAHUs U (JOPMHUPOBAHUE UCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;



(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3Y4YE€HUSI OCHOB CTPOCHHUS MaTepHH U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopMHUpOBaHKE TPEACTABICHUH O PO (GU3UKH JUISl PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHA;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX chepax Oyaymiel npodecCHOHaIbHONU NeATeIbHOCTH, CBA3aHHON C (DM3MKOMW, MOATOTOBKA K
nalbHeneMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JIoCTIKEHHE 3TUX IIeNiel mporpaMMbl 0 (U3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs 0OECIECUMBACTCS PELICHHUEM CIETYIOLINX

3amau;
[

gaca

MpUOOpeTeHNe 3HAHUI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHMYECKUX, TEIUIOBBIX, AJIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

pHOOpeTeHnEe YMEHUH OMUCHIBATh U O0BACHATH (PU3HUECKUE SBJICHUS C UCIIOJIb30BAHUEM MOJYYEHHBIX 3HAHUM;

OCBOGHHE METOJIOB pEUICHHsS] MPOCTEHIIMX pacu€THBIX 3aJad C MCHOJIb30BaHUEM (U3MUECKUX MOJeNeH, TBOPYECKUX U
MPAaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOIIOAATh IPUPOIHBIC SIBJICHHSI M BBIITOJIHATH OMBITHI, JIJAOOPATOPHBIC PA0OTHI U AKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS
C HCIIOJIH30BAaHUEM H3MEPUTEIBHBIX PUOOPOB;

OCcBOEHUE MPUEMOB paboThI ¢ HH(MOpMaLHen (HU3UUECKOTO COAepkKaHUs, BKIIOYast HH()OPMAILIMIO O COBPEMEHHBIX JOCTHXKEHUAX (PUUKH,
aHaJIM3 U KPUTHUYECKOE OlIEHWBaHKE HH(OPMAIIUY;

3HAKOMCTBO €O cpepaMu MPoPecCHOHATBHOMN JeATSILHOCTH, CBSI3aHHBIMU C (PH3UKOM, M COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMU
Ha JIOCTIXKEHUSX (U3NYECKON HAyKH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIero oopazoBaHusi oTBoAuTcs 238 wacoB: B 7 kimacce — 68 wacoB (2

Henmeno), B 8 kmacce — 68 wyacoB (2 waca B Hememwo), B 9 xmacce — 102 waca (3 waca B HEACIHO).

[Ipeyaraemslii B mporpamMme 1o (usuke nepeueHb J1a00paTOpHBIX pabOT U ONBITOB HOCUT PEKOMEHAATENbHBIM XapaKkTep, YUUTeNb J1e1aeT
BBIOOD IPOBEJIEHUS J1aOOPATOPHBIX PadOT M ONBITOB C YYETOM WHIUBUAYAIbHBIX OCOOEHHOCTEH OOy4aroUIMXcs, CIHCKa SKCIEPUMEHTATbHBIX
3aJJaHUM, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Pazjnen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAIOLIEro MUPA.

®uznka — Hayka o npupoje. Asnenus npupoasl. PU3ndeckre sBICHUS: MEXaHUYECKHE, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznyeckux BeanuuH. Ousndeckue npubdopsl. [lorpemnocts usmepenuii. MexayHapoaHasi cucrtema
eAMHMUII.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3ydaloT MpUpoay. EcrecTBeHHO-HayuHBIM MeTOJH MO3HAHUS: HAOIIOJeHHE, MOCTaHOBKA
HAyYHOTO BOTPOCA, BBIIIBIKEHUE THIIOTE3, SKCIIEPUMEHT TI0 MPOBEPKE THIIOTE3, 00bsICHEHUE HabmomaeMoro sBicHus. Onucanue GU3nIecKux
SIBJICHUH C TIOMOUIBIO MOJEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, DJIEKTPUYECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. ®usudeckue MprOOPHI U MPOIIECypa MPSIMBIX U3MEPEHUH aHATIOTOBBIM U IIU(PPOBBIM MPUOOPOM.

Jlabopamopuuvie pabomot u onvimel.

OrmpezienieHue EHbI ACJICHUS KAl H3MEPUTEIHLHOTO proopa.

H3mepenne paccToOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETa.

Ornpeznenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsl MpU TOMOIIN KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPHI.

[IpoBeneHue rccnen0BaHus MO MPOBEPKE TUIOTE3bI: 1aJbHOCTh MONETA MIAPHKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOIbIIe
BBICOTA MTyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. OTBITHI, T0KAa3bIBAIOIINE TUCKPETHOE CTPOEHNE BEIIECTRA.

JIBmkeHue yacTtull BeniectBa. CBS3b CKOPOCTH JIBMKEHHS YacTUIl ¢ TemrepaTypoidl. bBpoyHoBckoe nBuxenue, nuddysus. Bzaumoneiicteue
YaCTHI] BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUS BEI[ECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAITUYECKHX) Tell. B3auMOCBS3b MeXIy CBOWCTBAMU
BEIIIECTB B PAa3HBIX arperaTHBIX COCTOSTHHSIX U UX aTOMHO-MOJICKYJIIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mronenue nuddysuu.

3. HaGmronenwue siBIeHUH, OOBSICHSIOMIUXCS MPUTSKCHHEM WM OTTATKHBAHHEM YaCcTHIT BENICCTBA.

ocoarwhE



Jlabopamopmuvie pabomul u onvimol.

1.
2.
3.

Onenka AuaMerpa aroMa METOI0M PSJIOB (€ UCIOJIb30BaHUEM (oTorpaduii).
OnbITHI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPECHHSI TA30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. /IBukeHne u B3auMoieiicTBHeE TeJl.

Mexannueckoe nBuxkeHHe. PaBHOMepHOe U HepaBHOMepHOe IBHkeHHe. CkopocTb. CpelHss CKOPOCTb IPH HEPABHOMEPHOM JIBMIKEHUHU.
Pacuér nyt 1 BpeMEeHU IBUKCHUS.

SIBnenue nHepUMH. 3aKOH HHEpLMH. B3auMoneicTBre Tell KaK IpUYMHAa U3MEHEHMsI CKOPOCTH JBMKEHMs Tell. Macca Kak Mepa HHEPTHOCTH
tena. [InotHocTh BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHHIIE 00BEMa BEIIECTBA.

Cuna xak xapakTepuCTHKa B3auMonencTeus Ten. Cuia ynpyroctu U 3akoH ['yka. M3mepeHne cuiibl ¢ IOMOIIBIO JUHAMOMETpa. fIBieHne
TATOTEeHUs U cuia Tspkectu. Cuia TsDKeCTU Ha Jpyrux IutaHerax. Bec tena. HeBecomocTs. CrokeHue Cuil, HallPaBJIEHHBIX MO OJHOW NPSMOM.
PaBnogelictByromas cuil. Cuna tpeHus. TpeHue CKoIbKeHUs U TpEeHUeE NOoKos1. TpeHue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

ogakrwdE

Habmroienne MexaHn4eckoro IBHKEHUS Tena.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habntoienue siBJeHUS] HHEPIIUH.

HaGrotenne n3MeHeHUs: CKOPOCTH TIPH B3aUMOJICHCTBUU TEIL.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.

CrnoxxeHue cuil, HallpaBJICHHBIX MO OJTHOM MPSIMOH.

ﬂaﬁopamopnbte padomout u onvimol.

akrownE

Onpenenenre CKOPOCTH PaBHOMEPHOTO IBUKEHUS (IIapHKa B )KUIKOCTH, MOJIETH 3JIEKTPUUECKOr0 aBTOMOOMIIA U TakK Jajiee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM IIapHKa 110 HAKIIOHHOM MIOCKOCTH.

Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

OmnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHus (eopMalun) NpyKUHbBI OT MPHIIOKEHHON CUJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHMSI OT Beca Tejla U XapaKTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3z[en 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB.

Hanenue. CriocoObl yMEHBIIIEHUSI M yBEIMYCHUs JaBieHUs. JlaBieHue raza. 3aBUCHMOCTH JaBJICHHS raza oT o0bEMa, TeMIepaTyphl.
[lepenaua naBneHust TBEPABIMU TEJIaMHU, KUAKOCTAMU U razamu. 3akoH [lackans. [IlHeBMaTHUeckue MalllMHbL. 3aBUCUMOCTb JABIECHUS KUAKOCTH
ot rnyounsl. ['mapocratnyeckuii mapagokc. CooOmraronuecs cocynbl. [ napaBindeckue MeXaHu3MBbI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbI cylecTBOBaHUS BO3AYyIIHONW 06onouku 3emnu. Oneir Toppuuennu. M3mepenue
atMochepHOro naBieHHUs. 3aBUCHMOCTh aTMOC(HEpPHOro JIaBJICHHsS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl 1isi u3MepeHus aTMoc(hepHOro
JIaBJICHHUSL.



JlelicTBHE XKUAKOCTH M ra3a Ha NOTPYXKEHHOE B HMX Teno. BrrTamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ter.
BosznyxomuaBanue.
Jemoncmpayuu.

NGO~ wWNE

3aBUCHMOCTD JABJICHUSA I'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHus )KUIKOCTHIO U Fa30M.

Coobuaromuecs: cocyzpl.

I'mppasinueckuii npecc.

ITposiBnenue nefictBus aTMOCGHEPHOro JaBIEHHUS.

3aBHCHUMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U INIOTHOCTH KUKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue ruraBaHus Te: INIABAHUE WIX ITOTPYKEHHE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS IDIOTHOCTEH TENa U JKUJKOCTH.

Jlaﬁopamopubte paodomwt u onvimol.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOIE 0T 00bEMa NOrpyKEHHOMN B )KUAKOCTh YAaCTH TEJIA.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEH CHIIBL, JEHCTBYIOIIEH HA TEJO B )KUJIKOCTH, OT MACCHI TEJA.

OnbITHl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00bEMa MOrpyKEHHOH B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHMPOBAHUE JIOAKHU U ONPEIEIICHUE €€ IPy30I0IbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHas MiockocThk. [IpaBmiio paBHOBecus peiuara. [IpumeHeHHe npaBuia paBHOBECUS phlyara K
610Ky. «3onotoe npasuiio» mexanuku. KII/I mpoctsix Mexanu3MoB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprus. Kunetuueckas u nmoteHuuangbHas sHeprus. [IpeBpaieHre o1HOT0 BUJIa MEXaHUYECKON SHEPTrUH B IpYroi. 3aKoH
COXpaHEHUs DHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onsimol.

1. Onpenenenue paboOThI CHIIBI TPEHUS P PABHOMEPHOM JBH)KEHUU Te€Ja MO TOPU30HTAILHON MOBEPXHOCTH.
2. HccrnenoBanue ycioBHid paBHOBECHS phlyara.

3. Usmepenune KIIJ] HakIOHHOH MIOCKOCTH.

4. U3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOUN SHEPTUU.

8 KJIACC



Paznen 6. TerioBble siBJIeHHS.

OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOpUM CTPOCHMS BellecTBa. Macca M pasmepsl aTOMOB M MOJEKyd. OIBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, KUIKOTO U ra3000pa3HOro cocTosHui BemecTBa. Kpucrammueckue u amopdusie Tena. OO0bsICHEHHE CBOMCTB Ia3oB,
KHUAKOCTEH M TBEPIBIX TEJI HAa OCHOBE IOJIOXKEHUH MOJIEKYJISIPHO--KUHETHUECKON Teopuu. CMauMBaHWE U KalWUISPHBIE sBJIEHUA. TeruioBoe
pacUIMpPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JABMYKEHUA YacTull. BHyTpeHnHss sneprus. CrnocoObl U3BMEHEHUs] BHYTpEHHEH
SHEPTHUH: TEIIoNepeaaya U coBepiieHue padoTel. Buibl Terionepenayn: TemIONpPOBOIHOCTb, KOHBEKILINS, U3TyUCHHE.

KonumdecTBo TerumoTel. YenbHas TEIUIOEMKOCTh BEHIECTBA. TerIOOOMEH M TEIUIOBOE pPAaBHOBECHE. YPaBHEHHE TEIUIOBOTO OaliaHca.
[InaBneHue u oTBepAeBaHME KPUCTAIMYECKHX BEIIECTB. YJeibHas TemioTa IuiaBieHus. [lapooOpazoBanue u konaeHcanusi. Vcnapenue.
Kumnienne. VY nenpHas Temiora napooOpa3oBaHus. 3aBUCUMOCTD TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JTaBICHHMSL.

BnaxxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Tpunnumns! pabots! TemnoBbix neurateneit KI1/I rernnoBoro asurarens. TerioBble IBUTaTeNU U 3alIUTa OKPY>KAIOIIEH CPE/IbI.

3aKOH COXpaHEHHUs U MIPEBPAICHHS YPHEPTUU B TEIJIOBBIX MTPOIIECCAX.

Hemoncmpayuu.

HaGimrotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

HaGiroteHne SBICHUI CMAaYMBAHMS M KAIMJUTSIPHBIX SBJICHUM.

Habnroienne TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a mpu K3MEHEHUH 00bEMa 1 HArpEBaHUM WITH OXJIAXKICHHH.
[IpaBuna n3amMepeHus TeMIepaTypsl.

Bunael Terionepenayn.

OxnaxaeHre Ipy COBEpPIICHUH PabOThI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHIJIAMH.

0. CpaBHeHuE TEIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

1. HaGmronenue KurmeHwus.

12. HaGnroieHre moCcTOSHCTBA TEMITEPaTyphl IPU IJIABICHUU.

13. Mojenu TEIIOBEIX ABUTATEIEH.

Jlabopamopmuvie padbomuvl u onvimol.

1. OnwIThl IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.

2. OmbITHI TTO BRIPANIMBAHUIO KPUCTAIIOB MIOBAPSHHOMN COJIM HITK caxapa.

3. OmbITHI 110 HAOTIOACHHIO TEIJIOBOTO PACITUPEHUS Ta30B, KUIAKOCTSH U TBEP/IBIX TEIL.

RBooo~NoOwNE



Omnpenenenue 1aBaeHNs BO3AyXa B OaJNIOHE MINPHIIA.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUsI WU OXJIAXKIACHHUS.
[TpoBepka rumoTe3b! TNHEHHOW 3aBUCUMOCTH JITTMHBI CTOJIOHMKA KUKOCTH B TEPMOMETPUUYECKON TPYyOKE OT TeMIEpaTyphI.
Habmroienne n3MeHeHus: BHyTpeHHEH SHEPruu Telia B pe3yibTare TeIuIonepeau u padboThl BHEIIHUX CHIL.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsiYeii BOIBI.
Onpenenenre KOJIMYECTBA TEIIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArpeThIM METAITMYECKUM LIUITMHAPOM.
0. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.
1. UccnenoBanue mporecca UCIapeHusl.
12. Onpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3TyXa.
13. Onpenenenue yAenbHOM TEIIOTHI IJIABICHUS JIbAA.
Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.
Onexrpuzanus Ten. [IBa poja 3ieKTpUYECKMX 3apsanoB. B3aummopeilicTBue 3apspkeHHBIX Tesl. 3akoH KynoHa (3aBHCHMOCTH CHIIBI
B3alMOJICHCTBUS 3apSKEHHBIX TEJl OT BEJTMYMHBI 3apsJI0B U PACCTOSHUS MEXAY TeJIaMu).
Onexrpudeckoe nose. Hanpsyxk€HHOCTD aiekTpryeckoro nois. [IpuHuun cynepno3uium 31eKTpUUecKuX mosieil (Ha KaueCTBEHHOM YPOBHE).
Hocurenu snexTpuueckux 3apsioB. DieMEHTapHbIM anekTpuyeckuil 3apsan. Crtpoenue atoma. [IpoBOIHUKM W IMAIEKTPUKH. 3aKOH
COXpaHEHUs IEKTPUUECKOr0 3apsa.
DNEeKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA. MICTOUHMKM MOCTOSHHOTO TOKa. JIEMCTBUS AJIEKTPUYECKOTO TOKa
(TernoBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U rasax.
Onextpuueckas nenb. Cuna Toka. DieKkTpuyeckoe HamnpspbkeHue. CoNpoTHBIIEHUE MPOBOJHUKA. Y IEJIbHOE CONPOTHUBIIEHUE BEIIECTBA.
3axon OMa a1 yuacTtka nenu. [locnenoBarenpsHoe U napauieIbHOE COEIMHEHUE IIPOBOIHUKOB.
Pabota 1 MomHOCTb 351eKTpruUecKoro Toka. 3akoH /[xoyns—JleHna. DnekTpuueckue Lenu U MOTPEOUTENN ANEKTPUIECKON SHEPTUHU B OBITY.
KopoTkoe 3aMbIkaHue.
[TocrosiHHbIe MarHUTHI. B3aumoielicTBHE MOCTOSIHHBIX MAarHUTOB. MaruutHoe nojie. MaruutHoe nosie 3emMiId U €ro 3HaueHue JUIs )KU3HU
Ha 3emie. OnelT OpcTena. MarHuTHOE NOJIE 2IEKTPUUECKOro Toka. IIpuMeHeHne a1eKTpoMarHuToB B TeXHUKE. [IeficTBME MarHUTHOIO IOJIS HA
MIPOBOJHUK C TOKOM. DJIEKTPOJIBUraTelb IOCTOSSHHOTO TOKa. Vcrnonp3oBaHue 37€KTpOABUTaTENeH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OmnbiTel @apanes. SBnenue snexTpomMarHuTHOM mHAYKIUH. [IpaBuno Jlenna. Dnextporeneparop. CrnocoObl MOMyYeHHs JIEKTPHUUECKON
SHEPruu. DIEKTPOCTAHLIMU Ha BO30OHOBIIIEMbIX UCTOUYHUKAX SHEPTUU.
Jemoncmpayuu.
DJeKTpu3anus Tell.
JIBa posa JIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBHUE 3apsyKEHHBIX TEIl.
Y CTpOHUCTBO U IEHCTBHE AIEKTPOCKONA.
OnexTpocTaTHuecKas HHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsII0B.
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[IpoBOIHMKY U AUBIIEKTPUKHU.

MonenrpoBaHuE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

HcTOYHMKH MOCTOSHHOTO TOKA.

JIeicTBUA 3IEKTPUYECKOTO TOKA.

10. DiieKTpUYEeCKUil TOK B KHUIKOCTH.

11. T"a30BBIii pa3ps.

12. 3mepeHune CUITbI TOKa aMIIEPMETPOM.

13. U3mepenue 31eKTpUIEeCKOro HaPsKEHUs BOJIBTMETPOM.

14. Peoctat u Mara3uH CONPOTUBIICHU.

15. B3zaumoseiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH Pa3IelICHHUs TIOJTIOCOB MarHUTa.

17. MopenupoBaHre MarHUTHBIX TOJIEH MOCTOSIHHBIX MArHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBME MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJICKTPOMAarHUTHON HHTYKITUH.

23. OnbrTer Dapanest.

24. 3aBUCUMOCTb HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBCHHSI.
25. DrneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onsimol.

OnbIThI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeT HHAYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue NEHCTBUS JIEKTPUICCKOTO OIS HA TIPOBOJHHUKH M TUDIICKTPUKH.
COopka u mpoBepKa padOoThI STEKTPUUECKOH IeTH MOCTOSHHOTO TOKA.

W3mepenue u peryJimpoBaHue CHITBI TOKA.

W3mepenue u perynupoBaHue HaMPsHKEHHUS.

HccnemoBanme 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSHKCHUS HA PE3UCTOPE.
OnbITHI, AEMOHCTPUPYIONINE 3aBUCHUMOCTH 3JEKTPUUECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €ro JJUHBI, IJIOMAJAM TMOMEPEYHOrOo
CCUCHUS U MaTepHaia.

8. Tlpomepka mpaBuia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COSIMHEHUU JBYX PE3HCTOPOB.
9. Tlpomepka mpaBuiIa JUIsl CHITBI TOKA TPH TapauUIeTbHOM COCTMHEHUHN PE3UCTOPOB.
10. Onpenenenune pabOTHI ATEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH JICKTPHUYECKOTO TOKA, BEICIIAEMOM HA PE3UCTOPE.
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12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO Yepe3 JaMIIOUKy, OT HAIpsDKEHUS Ha HEil.

Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHuTHOTO B3aUMOJICHCTBUSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO TOJISl HOCTOSIHHBIX MArHUTOB MPHU UX OObEIMHEHUU U Pa3/ICIICHUN.

UccnepoBanue AeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJEHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHUJIbI TOKa M HAaIpaBJICHUS TOKa B
KaTyIIKe.

W3ydenue neiicTBUsL MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHncTpynpoBanue u u3yueHue padoThI AIEKTPOABUTATEISI.

N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OmbITBl IO MCCJIEIOBAHUIO SIBICHUSA JJICKTPOMATHUTHOW WHIYKIMU: HWCCICAOBAHHE W3MEHEHHM 3HAYCHUST W HaIpaBJICHUS
WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBrmxkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCHUTENBHOCT MEXAaHMYECKOIO JABM)KEHHA. PaBHOMepHOe
npsiMoiuHeiiHoe nBuxkeHue. HepaBHoMmepHoe mnpsMosnHelHoe naBukeHue. CpenHssi U MITHOBEHHash CKOPOCTh Tejla INPU HEPaBHOMEPHOM
JBUKCHHM.

Yckopenue. PaBHoyckopeHHOE npsiMonHeiiHoe nBmkenne. CBoOoHoe nmajgenue. OnbiTel ["anuies.

PaBHOMepHOE aBWXKEHHME MO OKpykHOCTH. [lepwon u dactora obOpamienus. JluneilHas u yrioBas ckopocTu. LleHTpocTpeMuTenbHoOe
YCKOPEHHE.

ITepBbiit 3ak0oH HproTona. Bropoi 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIuUI cyneprno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUsI CKOJIbKEHMSI, CUJIa TPEHUSI [TOKOS, IPYTHe BUJIbI TPEHHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue cBoOomHoro majaeHus. [IBwkenue muiaHer Bokpyr Cousnna. IlepBas
KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 neperpys3Kku.

PaBHOBecue marepuanbHOil Touku. AOGcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKpem€HHON OChio BpalieHus. MOMEHT
cwibl. LleHTp TsoKecTH.

Nmnynec Tena. U3Menenne nmnynsca. Miynbsce cuiibl. 3aKOH COXpaHEHUsS UMITYNbca. PEaKTUBHOE JBUKECHHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaGoTa cuin TspkecTu, ynpyroctH, TpeHus. CBsi3b sHepruu u padotsl. [loTeHnmanbHas sHeprus Tena,
MIOJIHATOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHmanbHas 3Heprus cxaroil npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KWHETUYECKOW 3HEPTUU.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1.

Ha6moﬂeH1/1e MCXaHUYCCKOTO ABMKCHUA TCJIa OTHOCHUTCIBHO PA3HBIX TEJI OTCUETA.



CpaBHeHHE MyTEHN U TPACKTOPUI IBUKEHUS OJJTHOTO U TOT'O K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
H3mepenune CKOpOCTH U YCKOPEHMSI IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOT'O JIBUYKEHUS.
HaGnroneHue 1BuxkeHUs Tela 110 OKPYKHOCTH.
Habnronenne MexaHM4eCcKuX sIBICHHUM, TPOUCXOIAIINX B cUcTeMe oTcuéra «Tenexkay rnpu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCHUTENIbHO KabuHeTa (pU3HKH.
7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U AEHCTBYIOLIEH HA HETO CUJIBI.
8. HabmroneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TE.
9. HM3meHnenwue Beca Tena MpHU yCKOPEHHOM JBHKEHUH.
10. Ilepenaya umMiyabca pyu B3aMMOAEHCTBUM TeJl.
11. ITpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHH Tell.
12. CoxpaHeHue UMITyIbCa IPU HEYIPYTOM B3aMMOAECHCTBUM.
13. Coxpanenue UMITyIbCa MPH a0COIIOTHO YIIPYTOM B3aWMOJICHCTBUU.
14. HaGmroieHrEe peaKTHBHOTO JBHKCHUSI.
15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM Ta/ICHHH.
16. CoxpaHeHue MeXaHUYECKON SHEPTUM MPH JBYXKEHUH TeJla 10| IeHCTBUEM NPY>KUHBI.
Jlabopamopuvie pabomul u onsimol.
KoHcTpynpoBanue Tpakra [Jis pasroHa U JalbHEUIIEro paBHOMEPHOIO ABM)KEHHUS IIAPUKA UITH TEIIEKKH.
Omnpenernenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM ABMKEHUS apUKa 10 HAKIOHHOH TTIOCKOCTH.
Omnpenenenne ycKOpeHUs Tejla IIPU PABHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MIJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOW CKOPOCTH.
ITpoBepka TUMOTE3bI: €CIIM IPU PAaBHOYCKOPEHHOM JBMXKEHHM 0€3 HadyalbHOM CKOPOCTH IYTH OTHOCATCS Kak psJ HEUETHBIX YHCEIN, TO
COOTBETCTBYIOIIME IPOMEKYTKHA BPEMEHHU OJMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JJaBJICHMS.
Omnpenenenue kodppuimeHTa TPEHUS CKOITBKCHHSI.
Onpenenenne KECTKOCTU NPYKUHBI.
Onpenenenre pabOThI CUIIbI TPEHUS MPU PABHOMEPHOM JIBH)KEHUU Tella IO TOPU30HTAIbHOM MOBEPXHOCTH.
10 Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPH MOIBEME TPY3a € UCIIOJIb30BAaHUEM HEMOABMKHOTO U TOABUKHOTO OJIOKOB.
11. Vzy4enue 3akOoHa COXpaHEHUS SHEPTHH.
Pa3nea 9. Mexanndeckne Ko1e0aHUsI M BOJIHBI.
KonebarenbHoe asmxenune. OCHOBHbIE XAapaKTEPUCTUKHM KOJI€OAHW: MEpPHOJ, YacTOTa, aMIUIMTyAd. MaTeMaTHUecKUd U MPYKUHHBINA
MasTHUKH. [IpeBpaliienne sHepruu npu kojaedaTeIbHOM JABHKEHUU.
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3aryxarmue konebanus. BeinyxaeHHble konebanus. Pesonanc. Mexanndeckue BoHBIL. CBOHCTBAa MeXaHMUYECKUX BOJH. [IpojonpHbIC 1
norepeyHbIe BOJIHBL. JIJTMHA BOJHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHuuecKre BOJIHbI B TBEPAOM Telle, CeCMUYECKHE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. THPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenune xoneGaHMii TeJ MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habntonenne BBIHYXAEHHBIX KOJIeOaHUI U pe30HaHCca.
PacnipocTpanenre npooabHBIX U ONEPEYHBIX BOJIH (HA MOJIEIHN).
HabnroneHnne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYCTHYECKHI pe30HaHC.
ﬂaﬁopamopnbw padomul u onvimMol.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaH!il MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil NPy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TiepUoAa KojaeOaHU OIBEIICHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTY NIEpHUOA KOJIeOaHUH NPY>KMHHOT'O MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEepHOJIa KoeOaHHii rpy3a, IOABEIICHHOTO K HUTH, OT Macchl Ipys3a.
OmnBITH, TEMOHCTPUPYIOIINE 3aBUCHMOCTb MTEPHUO/Ia KoJeOaHUil MPYKMHHOTO MasiTHAKA OT MAcChI Tpy3a M KECTKOCTH MPYKHHBI.
N3mepenue yckopeHus CBOOOIHOTO MaCHHUS.
Pa3)1e.11 10. Dy1eKTpOMArHUTHOE MOJ1€ M 3JIeKTPOMArHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJIe. ODJIEKTPOMAarHuTHbIe BOJHBL. (CBOWCTBA ANEKTPOMArHUTHBIX BOJH. [llkanma >I€KTpOMarHUTHBIX BOJIH.
Hcnonb30BaHne JI€KTPOMArHUTHBIX BOJIH JJISl COTOBOM CBS3H.
DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 3MEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie padomol u onvimut.
1. WM3yueHue cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.
Pa3zpnen 11. CBeTroBbIe IBJICHUS.
JlyueBas moxenb cBeta. Mcrounnku cera. [IpsMonuneiiHoe pacnpocTpaneHue cBera. 3atmenus Connna u JlyHel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomieHus cBeta. [lolHOe BHYTpeHHee OTpaxeHue cBeTa. VICcmoib30BaHWME MOJHOTO BHYTPEHHETO
OTpa)KE€HUS B ONTUYECKUX CBETOBOAAX.
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JIunza. Xop nyueit B muH3e. Ontudeckas cucreMa ¢oroarapara, MUKpOCKOIa U TellecKona. [ 1a3 kak ontudeckas cucrema. bimzopykocts
U JAIbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. ClioskeHUE CIIEKTpaIbHBIX I[BETOB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpssMonMHENHOE PpaCIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenne n300pakeHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xox ydeit B coOuparomiei JInH3e.
Xop Jiydell B pacCenBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunmun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10 Mouenb riasa.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX LBETOB.
Jlabopamopuvie pabomul u onsimol.
HccnepoBanue 3aBUCUMOCTH YIJIa OTPa)KEHUsI CBETOBOTO JIyda OT yriia MaJeHHus..
N3ydeHne xapakTepuCTHK N300pakeHUs IIpeIMETa B INIOCKOM 3€pKalie.
HccnegoBanue 3aBUCUMOCTH yTIJia MPEJIOMIIEHUSI CBETOBOIO JIyda OT YIUIA MMA/IeHUsI Ha TPAaHULE «BO3AYX—CTEKIION.
[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PacCTOSHUS U ONTUYECKOMN CHUJIBI COOMpArOIIe JINH3BI.
OnbITHI 110 Pa3JIKEHUIO OEJI0T0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3)1e.11 12. KBaHTOBBIE SIBJICHUSI.
OnwiTel Pesepdopaa u mnaneTapHas Monenb atomMa. Mogenb aroma bopa. Mcnmyckanwe u MOTNOIIEHHWE cBeTa aTOMOM. KBaHTEHI
JInHeluaTele CIIEKTPBI.
PamnoaktuBHOCTh. Anb(a-, 6eta- u ramma-usnydeHus. CTpoeHne aTOMHOTO sjpa. HykimoHHas Mojenb aTOMHOTO siapa. M30Tombl.
PannoaktuBHbie mpeBpamienus. [lepuoa nosypacnaaa aTOMHBIX sIEP.
SAnepHble peakyu. 3aKOHbI COXPAaHEHUSI 3aPSAJ0BOTO U MACCOBOTO YMCE. DHEPTHUsl CBSI3M aTOMHBIX sjiep. CBsI3b Macchl ¥ SHEpruu. Peakimn
cuHTe3a u feneHus saep. Ucrounnku sneprun ComHIa U 3BE3].
SAnepnas snepretuka. JleicTBUs paAiOaKTUBHBIX U3JIY4€HUI Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
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CrieKTphl U3ITy4eHUS U TIOTJIOIICHUS.

CrieKTphl pa3yuHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpexoB B kamepe Bunbcona.

Pabora cuérurka HOHM3UPYIOIUX U3TYYECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

JIaﬁopamoprle padomut u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYUCHHUS.

2. VccnemoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IHoBTOpHTE/IHLHO-000011IAKOIIIUI MOLYTb.

[ToBTOpPUTENBHO--0000IIAIOIUI  MOYyb MpeIHAa3HAYeH sl CUCTeMaTh3allMk M OO0OOIIeHHs MPEeIMETHOrO COJEp:KaHWsS U OIMbITa
JEeSATEIILHOCTH, IPHOOPETEHHOTO MPU U3YUECHUHU BCETO Kypca (DU3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuke 1715 00y4aroMKXCsl, BRIOPABIIKUX 3TOT Y4€OHBIHN MpeaMeT.

[Ipn wW3yyeHUU JAHHOTO MOAYJS PEATM3YIOTCA M CHUCTEMaTHU3UPYIOTCS BHUIBI JIEATEIILHOCTH, HAa OCHOBE KOTOPBIX OOECreYrBaeTCs
JNOCTHKEHHE MPEIMETHBIX W METallpeIMETHBIX IJIAaHUPYEMbIX pPe3yabTaToB oOOyueHus, (GopMHUpyeTcss eCTEeCTBEHHOHAy4YyHash TI'PaMOTHOCTD:
OCBOCHHUE HAYYHBIX METOJIOB MCCIICAOBAHUS SIBJICHUW MPHUPOJIBI M TCXHUKH, OBJIAJICHUE YMECHUSIMH OOBACHATh (PU3MUYCCKUE SBIICHHUS, MPUMEHSS
MOJIy4YE€HHBIEC 3HAHUSI, PEIlIaTh 3a7aud, B TOM YHCIIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHUMNIUATBEHO JEATEILHOCTHBIA XapaKTep JaHHOTO pasliefia peain3yeTcs 3a CYET TOro, 4To OOYy4arolluecs BBIMOJNHSAIOT 3a/laHusl, B
KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHWUW Pacro3HaBaTh M HAYYHO OOBICHATH (DU3UYECKUE SIBICHHUS B OKPYXKAIOIICH MPHUPOJE U TMOBCETHEBHON
KU3HU;

WCIIOIb30BaTh HAYYHBIC METObI UCCIAEAOBaHUS (DU3UYECKUX SIBIICHUH, B TOM YHCIIE ISl IPOBEPKH THUIIOTE3 U MOJYYCHUSI TEOPETUUECKHUX
BBIBOJIOB,;

OOBSACHITh HAyYHbIE OCHOBBI HaWOOJIe€ BAXKHBIX JOCTHXKCHHH COBPEMEHHBIX TEXHOJOTUM, HampuMep, MPAKTUYECKOTO HCIOIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB PHEPTHH HA OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX U3BECTHBIX BHIOB DHEPTHH.
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IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

I/I3yquHe (bI/ISI/IKI/I Ha YPOBHC OCHOBHOI'O 0611[61"0 06pa3OBaHI/I$I HarpaBJICHO Ha JOCTHIXKCHHUEC JHMYHOCTHBIX, MCTAIIPCAMETHBIX U

MPpECAMCETHBIX O6p&30BaTeJIBHBIX PE3yJIbTAaTOB.

B pesynbrate u3yueHus (U3MKH Ha YpPOBHE OCHOBHOTO oOmIero oOpas3oBaHus y oOydaromierocs OyayT cOpMHUpPOBaHBI CIEAYIOIIHE

JIMYHOCTHBIC PC3YJIbTAThI B HaCTH!

1) maTprMoOTU4YeCKOro BOCIIUTAHUS:

- IPOSIBJIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCUICKON (PM3NUECKON HAyKH;

- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaKIaHCKOTI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXICHHM OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHX IMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHHUEM JOCTHKEHUN (PU3UKH;

- OCO3HAHME BAKHOCTU MOPAJIbHO--3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3¢cTeTH4eCKOr0 BOCTIUTAHUS

- BOCIIPUATHE 3CTETUUECKUX KayecTB (PU3NUECKOIN HayKH: €€ rapMOHUYHOTO OCTPOSHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHWE I[EHHOCTH (U3UYECKON HAayKH KaKk MOIIHOTO HHCTPYMEHTa IO3HAHUS MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTWH, BayKHEHIIEH
COCTABJISIIOLIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOM JTH0003HATETLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBHOIO 0J1arONOJIyYHus:

- OCO3HAaHME LIEHHOCTH 06e30macHoro odpasa *KM3HU B COBPEMEHHOM TEXHOJOIMUECKOM MMpE, BaXKHOCTHU MPaBHUJI 0€30M1acHOrO MOBEICHUS Ha
TPaHCIOPTE, Ha JJOPOrax, C JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAHUEM B JOMAIIHUX YCIOBHSAX;

- chopMHpPOBAHHOCTh HaBbIKa peIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOIo e MpaBa y Jpyroro 4eaoBeKa;

6) TpynoBOro BociMTAHUSA:

- aKTUBHOE Y4acTHe€ B peIlleHHH MPaKTUYEeCKUX 3aj]au (B paMKax ceMbM, 00pa3oBaTeIbHON OpraHu3aluy, Topoja, Kpasi) TeXHOJOTHUECKOH U
COLMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3MUECKUX 3HAHUIL,

- HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 Ipodeccuil, CBSI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

- OpUEHTaIUs Ha MpUMEeHEeHHe (PU3NYEeCKUX 3HAHUM JJIs peleHus 3a7a4 B 00J1aCTH OKpY>KalolIeil cpeibl, TUIaHWUPOBAHUS ITOCTYIKOB U OLIEHKU
UX BO3MOXHBIX MOCJIEICTBUMN JJI1 OKPYKAIOIIEN CpeIbl;

- 0CO3HaHME INT00ANBHOTO XapaKTepa 3KOJOTMUECKUX MPOOIeM U MMyTel UX pelIeHus;



e §) axanTanuy K H3MEHAIIHUMCS YCJIOBHAM COLMATBHON U IPUPOAHOI cpeabl:

e - NOTPeOHOCTh BO B3aMMOJICHCTBMU TNPH BBHINOJHEHHM HCCICIOBAHUN M MPOEKTOB (PU3MUECKON HANpaBIEHHOCTH, OTKPHITOCTH OIBITY U
3HAHUSAM JPYTHUX;

® - [IOBBIUICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3 IPAKTUYECKYIO ACATEIbHOCTD;

e - noTpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAHMIA, B TOM 4Hcle (HOPMYTUPOBATh HJEH, MOHATHS, TUIOTE3bl O (U3NYECKUX OOBEKTaX MU
SIBIICHUSX;

® - OCO3HAaHHUEC I[e(i)I/II_II/ITOB COOCTBEHHBIX 3HAHWHM U KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I3I/IKI/I,
¢ - [NIAaHUPOBAHUC CBOCTO PA3BHUTHA B HpI/IO6peTeHI/II/I HOBBIX (l)I/I3I/I‘ICCKI/IX 3HaHI/II71;

® - CTpPEMJICHHE aHAJIM3UPOBATh W BBISBJIATH B3aUMOCBS3H MPHUPOJIbI, OOIIECTBA U IKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (U3HYCCKHX
3HAHUM;

® - OIICHKA CBOMX JCUCTBH C YIETOM BIUSHHS HA OKPYXKAIOIIYIO CPENY, BO3ZMOKHBIX IT00ATBHBIX TOCIECTBHIA.
METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe OocBOEHHS mporpamMmbl o (pU3MKe Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHHs Yy oOywaromierocsi OyayT cpopMUpPOBaHBI
MeTanpeJIMeTHbIe Pe3yJbTaThl, BKIIOUYAIONINC IO3HABATCIIBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC NEHCTBUS, KOMMYHUKATHBHBIC YHHBEpPCATbHBIC
yueOHbIe IeWCTBUS, PETYIATUBHBIEC YHUBEPCATbHBIC YUeOHbIC ACHCTBHUS.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA

ba3oBble Jjornueckue geMcTBUs:
® BBIBJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTAaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHHUS JIJIsl 0000IIEHUS U CPABHEHHUS,
® BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS] B paccMaTpUBaeMbIX (haKTax, JaHHBIX U HAONIOJCHUAX, OTHOCSIIUXCS K (pU3nMUecKkum
SIBJICHUSIM;
L BBIABJIIATD HpI/I‘II/IHHO--CJ'[e)ICTBGHHBIG CBsI3U HpI/I I/ISYIISHI/II/I q)nanecxnx SIBJ'IGHI/II\/'I nu npoueccma, neJiaTb BBIBOABI C HCITIOJIB30BAHUEM
)IGI[YKTI/IBHI)IX 1 MHAYKTUBHBIX YMO3aKJ'HO‘IeHI/II71, BBIABUTATH TUIIOTE3bI O B3ANMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
® CaMOCTOSITENBHO BBIOMpATh CIOCOO pelieHusl y4eOHOW (u3uueckol 3aqaud (CpaBHEHHWE HECKOJIBKHX BapHAHTOB pEIICHUs, BHIOOP
HauboJee MOAXOAIIETO C YIETOM CAMOCTOSITENTFHO BBIICICHHBIX KPUTEPHUER).
ba3oBble ucciaenoBarejibCKue 1eHCTBHS .
® HCIIOJIB30BAaTh BOIPOCHI KaK HCCIIEN0BATEILCKUNA HHCTPYMEHT IO3HAHMS;



MPOBOJIUTH 1O CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIH (PU3UUECKUN HKCIEPUMEHT, HEOOJBIIOES HCCIICAOBAHHUEC
(U3HYECKOTO SIBJICHUS,

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTH MH(OPMAIIUIO, IOJTYUYCHHYIO B X0/I€ MCCIICAOBAHUS HITH SKCIIEPUMEHTA,;
CaMOCTOSATEIILHO POPMYTHPOBATH 000OIIECHHS U BHIBOIBI 10 PE3yJibTaTaM MPOBEAEHHOTO HAOIIOICHNUS, OTIBITA, HCCIICIOBAHNUS;
MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIIEe pa3BUTHE (PU3MUSCKUX MPOIIECCOB, a TAKXKE BBIJIBUraTh MPEIIOIOXKCHHUS 00 UX Pa3BUTHH B
HOBBIX YCJIOBUSAX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

MPUMEHSTH Pa3InYHbIE METOBI, MHCTPYMEHTHI M 3allPOChI IPU MOMCKE U 0TOOpe MH(POpMALMK UITH JaHHBIX C Y4ETOM MPEII0KESHHOM
yueOHOU (hu3rUecKoi 3a1auu;

aHaJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CaMOCTOSATEIILHO BBIOMPATh ONTHMAIbHYIO (HOPMY TpEACTaBICHUs UH(GOPMAIUK M HUTIOCTPUPOBATH PEIIaeMbIe 3aaud HECIO0KHBIMH
CXeMaMH, JrarpaMMaMu, HHOHM rpauKoi U MX KOMOUHAIIUSMH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

B Xoie oOOCyXIeHHs ydeOHOro maTepuana, pe3yibTaToB Ja0OpaTOpHBIX pabOT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcy>KIaeMol TEMBbI U BbICKA3bIBaTh UJICH, HAIIETICHHBIC Ha PEIICHUE 3a[]aul U ToIIep)KaHue 0IaroxenareTbHOCTH OOIICHHUS;
COIIOCTABJIATH CBOM CYXKJICHUS C CYXJICHHUSIMH JPYTHX YYACTHUKOB JHAaora, 0OHApyXKUBATh Pa3InINe U CXOJCTBO MO3UIUH;

BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAaHUS, IIPOCKTA);

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATbHON paOOThI MPU PELICHUN KOHKPETHOU (pru3ndeckoi mpobieMsi;
MPUHUMATh 1€ COBMECTHOW JEeSATENbHOCTH, OPTaHU30BBIBATh NEHCTBUS MO €€ MOCTHKEHHMIO: pPacHpeleNsiTh pONd, OOCYXAaTh
MIPOLIECCHI U PE3YybTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBITIOJIHATH CBOIO 4YacTh PabOThI, IOCTUTAasl Kauye€CTBEHHOTO pe3yjbTaTa MO CBOEMY HAIIPABICHUIO M KOOPJIUHUPYS CBOM JIEUCTBUS C
JIPYTUMH YICHAMU KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEr0 BKJaga B OOIIMII MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO C(HOPMYIHPOBAHHBIM YYAaCTHHUKAMU
B3aNMOICHCTBHS.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHbLIC yqeﬁﬂue JelcTBUA

Camoopranuszauus:

BBISIBJISATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOUINX AJIs peleHus (PU3MUECKUX 3HAHHIA;
OPHEHTUPOBATHCS B PA3IMYHBIX MOJIXOAAX NMPUHATHS pPEelIeHUH (MHIUBUIYyaJbHOE, PUHATHE PELICHUs B TPYIINE, NPUHITHE PEIICHUN
TpyIIoi);



CaMOCTOSITENILHO COCTABIISATh AJTOPUTM pelIeHHs (U3NYECKOH 3aJaud WM IUIaHA MCCIEJOBAHUA C YUYETOM HMMEIOLIMXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Npe/JIaraéMble BApUAHTHI pEIICHUI;
7ies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalllu U Mpejylarath IjaH €€ N3MEHEHNUS,

OOBSACHATH MPUYMHBI JOCTHKEHUS (HEAOCTHXKEHHUS) Pe3y/IbTaTOB ACSITEILHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIHOCTH (B TOM YHCII€ B XOJ| BBINOJHEHUS (DPU3HUECKOTO MCCIEAOBAHUS UM MPOEKTa) HA OCHOBE HOBBIX
00CTOSITENTLCTB, U3MEHUBIIUXCS CUTYAllUH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3Y/bTATA LENU U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO APYroro 4ejIoBeKa B XOJIE CIopa WM AUCKYCCHM Ha HAYYHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY

JIPyToro;
IIpU3HaBaTb CBOE IIpaBO Ha OI_HI/I6Ky IIpru pClICHUU (I)I/ISI/I‘IGCKI/IX 3ala4 UM B YTBCPIKACHUAX HA HAYUYHBIC TCMBI U TAKOC JKC IIPABO

Jpyroro.

INPEAMETHBIE PE3YJIBTATbBI

K KOHIY O6y‘~ICHI/IH B 7 KJjacce MNpECAMETHBIC PE3YJIbTAThl Ha 0a30BOM YPOBHE OOJIZKHBI OTPAXKaTh C(bOpMI/IpOBaHHOCTL y o6yqa10u1nxc;1

YMCHMMN:
[ ]

UCIOJIb30BATh MOHATHUSA: (U3NYECKUE U XMMHUUYECKHE SIBIICHUs, HAOJIOJeHUE, SKCIIEPUMEHT, MOJIeIb, TUIIOTE3a, €AMHUIbI (PU3NUECKUX
BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHMs BellecTBa (TBEPAOE, KHUAKOE, Tra3o000pa3HOE), MEXAHHYECKOE JIBHKCHHE
(paBHOMEpHOE, HEpaBHOMEpPHOE, MPSMOJIUHEHHOE), TPaeKTOpHUs, paBHOJAEHCTBYyomas cuia, aedopmarus (ymnpyras, mjacTuyeckas),
HEBECOMOCTh, COOOILAIOIINECS COCYIbI;

pasnuyath siBneHus (aug¢ysus, TEmIoBoe ABUKEHHE YaCcTHUL] BEIIECTBA, PABHOMEPHOE JIBUKEHNE, HEPABHOMEPHOE JBIM)KEHHUE, HHEPIUS,
B3aMMO/JICIICTBHUE TEJl, PABHOBECUE TBEPBIX TEJ C 3aKPEIUIEHHON OCBIO BPAILLEHUS, Iiepefada JaBlIeHHs TBEPAbIMU TEIaMH, KUIKOCTSIMH
U razamu, arMocepHoe JaBjIeHUe, IIaBaHue TeJl, MPEBPAIlleHNs MEXaHNUYECKON SHEPTUH) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3NYECKOE SIBICHHE;

pacrno3HaBaTh MpPOSBIECHUE M3YYEHHBIX (PU3MUECKUX SBIICHUH B OKPYXAlOIIEeM MHUpPE, B TOM 4HCIle (U3NYECKUE SBIICHUS B MPHUPOJE:
MIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KUBOM M HEKUBOM MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJAE U TEXHUKE, BIUSIHUE
aTMOC(epHOro JAaBJIEHHs Ha )KUBOI OpraHu3M, IUIaBaHUE PBIO, ppIYard B TeJe YeloBeKa, IPU TOM MepeBOIUTH MPAKTHUECKYIO 331auy B
yueOHY10, BBIACIATh CYIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3NUYECKUX SBIICHUM;

OIMCHIBATh N3YUEHHBIE CBOWCTBA TN U (PU3UYECKHE SIBIICHUS, UCIIONB3Ys (PU3NUECKHE BETMUMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBa,
BpeMs, MyTh, CKOPOCTb, CPEIHsSI CKOPOCTb, CHJIa YHPYrOCTH, CHJa TSIKECTH, BEC Tella, CHJIa TPEHUs, JaBiieHHe (TBEPAOro Tena,
XKHUJKOCTH, Ta3a), BHITAJKUBAIOIAs CUJIA, MEXaHU4YecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA((ULIHUEHT MOJIE3HOTO



JeWCTBUS MEXaHM3MOB, KMHETHYECKas M IOTCHLHUAIbHAS SHEPrus), NP ONHCAHUU TPABHIBHO TPAKTOBAaTh (U3WYECKUNA CMBICI
UCIOJIb3yEeMBbIX BEJIMYMH, UX 0003HAYEHUS ¥ €IUHULIBI (PU3MYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3bIBAIOIINE TAHHYIO (QU3NYECKYIO
BEJIMYMHY C JPYTUMH BETUYMHAMHE, CTPOUTH TPaQUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UUECKUE SIBICHHS U MPOLECCHI, UCIONb3Ys MpaBUila CIOXKEHHs CHII (BJIOJIb OAHOM MPSMOif), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, NpaBWJIO paBHOBeCHs phlyara (0JI0Ka), «30J0TO€ IPAaBUIO» MEXAaHUKHU, 3aKOH COXPaHEHMs
MEXaHUYECKOM SHEPTHH, IIPH 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;
OOBSICHATh (U3NYECKUE SIBICHUS, NMPOLECCHl M CBOMCTBA TEJl, B TOM YUCJIE€ U B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABJISATH IPUYMHHO--CIICACTBEHHBIE CBSA3H, CTPOUTh OOBACHEHHE U3 1—2 JIOTMUECKUX IAroB ¢ ONOpoil Ha 1-2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a1a4u B 1-2 1elCTBUS, UCIOb3Ysl 3aKOHBI U (DOPMYJIbI, CBA3bIBAIOIIME (PM3UUYECKUE BEIIMYMHBI: HA OCHOBE aHAINU3a
YCIIOBHSI 33[a4d 3alHCHIBATh KPATKOE YCIIOBHE, MOJCTABIATh (PU3MUYECKHE BEIWYMHBI B (DOPMYIBI U MPOBOAMTH PACUETHI, HAXOIUTH
CIpaBOYHBIE JTaHHbIE, HEOOXOAUMBIE I PELICHUs 3a/1a4, OLIEHUBATh PEAIUCTUYHOCTD MOTY4€HHON (PU3NUECKOM BETUUUHBL;
pacrno3HaBaTh MPOOJEMbI, KOTOPblE MOXXHO PEHIMTh IpPU NOMOUIM (PU3MUECKHX METOAOB, B OIMCAHUU HCCIEIOBAHUS BBIICISATH
MIPOBEPSEMOE TPENIONIOKEHHE (THIIOTE3Y), pa3IndaTh U HHTEPIPETHPOBATH MOYYSHHBIN Pe3ylIbTaT, HAaXOAUTh OIIUOKH B XOZE OIBITA,
JIeJIaTh BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH ONBITHl 1O HAONMIOACHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOHCTB Tei: (HOPMYIHpPOBATH MpPOBEpsSEMbIC
MIPEIOI0KEHUs, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHHS, 3aITUCHIBATH X0/ ONBITA U (POPMYITUPOBATH BBHIBOJIBL;
BBINOJIHATH MPSIMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tesla, 00bEMa, CHIIbBI U TEMIIEPaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U
UG POBBIX MPHUOOPOB, 3aUCHIBATH TOKA3aHUS IPHUOOPOB € YUETOM 3a/laHHON aOCOIIOTHOM MOIPEIIHOCTH U3MEPEHUI;

MPOBOAUTHh HCCIIEJOBAHHE 3aBHCHUMOCTH OJHOM (PU3MYECKOW BEJIWYUHBI OT JPYrol C HCIOJIb30BAHMEM TPSAMBIX H3MEpPEHHH
(3aBUCUMOCTH MYTH PAaBHOMEPHO JIBUKYILETOCS Tejla OT BPEMEHU JABM)KEHHUS Teja, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKH MOBEPXHOCTEH Ted U HE3aBUCHUMOCTH CHUJIbI TPEHMs OT IUIOIMIAJM CONPHUKOCHOBEHUS TeJl, CHJIbI YIPYTOCTH OT YIJIMHEHUS
MPYXUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00BbEMA MOTrPYKEHHOM YacTH Tesa U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH
Tena, OT INIyOMHBI, HA KOTOPYIO MOTPY)KEHO TeNo, YCIOBUH IJaBaHUs TeJ, YCIOBUN paBHOBECHS pbluara M OJIOKOB), y4acTBOBATH B
IUTAaHUPOBAHUM Y4eOHOTO MCCIIEJOBaHMsI, COOMPATh YCTAHOBKY M BBIMOIHATH U3MEPEHMUSI, CIEAYS MPENTI0KEHHOMY IUIaHy, (GUKCHPOBAThH
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUECKMX BEJIUYMH B BHJE MPEUIOKEHHBIX TaOaMll M TpaduKOB, JedaTh BBIBOJBI I10
pe3yJibTaTaM HCCle0BaHuUs;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYHMH (IUIOTHOCTh BELECTBA KUAKOCTH M TBEPIOTO Teja, CUila TPEHUS CKOJIbKEHMS,
JlaBlIeHHE BO3]yXa, BBHITAJKMBAIOUIAs CUJa, JEHCTBYIOIAsS Ha MOTPYKEHHOE B KHUJIKOCTh TeNO, KOI()(UIMEHT MOJIe3HOro ASUCTBUSL
MPOCTBIX MEXAHU3MOB), CIIE€YsI MPENTI0KEHHOW MHCTPYKIMH: MPU BBIOJHEHUH W3MEPEHUI cOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHNUE UCKOMOM BEIIMYUHBI,

coOro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHHEM;



yKa3bIBaTh NMPUHIMIIEI ACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOLIAIOIIMECS COCY/BI,
O6apoMeTp, pyar, MoABMKHBINA 1 HENOIBM)KHBINA OJIOK, HAKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh NPUHIUIbBI JEHCTBUA M3YyYEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOMCTB C OMOpPON Ha UX omucaHus (B TOM 4YHCIIE:
HOJIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, TMAPABINYECKUN MIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoOMETp), UCHOIb3Ys
3HAHUS O CBOMCTBaxX (PU3NUECKUX SABICHUN U HEOOXOAMMBbIEe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MH(OPMALMIO O MPUMEpPax) MPAKTUYECKOIO HCIOIb30BaHUS (U3UUECKUX 3HAHUN B MOBCEIHEBHOU
KHU3HH 11 oOecrieuyeHns 0e30MacHOCTU MPH OOpaIleHUuH ¢ MpUOOpaMM M TEXHHUYECKUMH YCTPOMCTBaMH, COXPAaHEHHS 310POBBS U
COOJIFOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKaloIlIel cpese;

OCYILIECTBIIATH OTOOpP MCTOYHMKOB HMH(pOpMauuu B VIHTEpHETE B COOTBETCTBHHM C 3aJaHHBIM IOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCA 3HAHUN U MyTEM CpaBHEHUS PA3UYHBIX MCTOYHUKOB BBIIEIATH MH(OPMAIMIO, KOTOpas SBJISAETCS MPOTHBOPEYMBON WM
MOJKET OBITh HEJOCTOBEPHOM;

WCTOJB30BAaTh TPU BBIMOJIHEHUN YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy (HU3HMUECKOro COIep)KaHHs, CIPABOYHBIC
MaTepHalibl, pecypchl cetn VIHTepHeT, BiaaeTh NpuUEéMaMH KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHus WHGOpMAIMKA W3 OIHOU
3HAKOBOW CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKWE NMHChMEHHBIE W YCTHBIE COOOIICHWS HAa OCHOBE 2—3 HMCTOYHHUKOB HH(OpMaruu (Gpu3muecKoro
COJZIepKaHusA, B TOM YMCIIE IyOJMYHO JIENaTh KpaTKHUE COOOLICHHS O pe3ysbTaTaxX MPOEKTOB WM YUYE€OHBIX HCCIEIOBAHUMN, IPU STOM
I'PaMOTHO MCHOJIb30BaTh U3yUECHHBIN MOHATUIHBIN anmnapaT Kypca (PU3HMKH, COIIPOBOKAATH BBICTYIIJICHUE IIPE3eHTalUEH;

IIPY BBINOJHEHUHM YYEOHBIX MPOEKTOB M MCCIENOBAHUM pacupenensTh 00f3aHHOCTH B IPYNIE B COOTBETCTBUU C IIOCTaBIECHHBIMU
3aJladyaMM, CIICJUTh 3a BBIINOJHEHUEM IIJJaHa JEMCTBMM, aJeKBAaTHO OLIEHUWBAaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTb TIPYIIIbI,
BBICTPAaMBaTh KOMMYHHUKAaTUBHOE B3aMMOJECHCTBHE, yUUTBIBASI MHEHUE OKPYKAIOIIHX.

K koniy oOyueHnust B 8 kJjiacce mpeaMeTHbIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS

YMEHUU:
[ ]

HCIIONIB30BaTh IMOHATHA: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHHE ATOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHUSI BELIECTBA,
KpUCTAIJINYECKHE U aMOp(HbIE TeJla, HACHIIICHHbBIN 1 HEHACBIIIEHHBIN Map, BIaXXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPT U,
TEIUIOBOM [IBUIaTellb, JJIEMEHTAPHBIM DJIEKTPUYECKUM 3apsl, JJIEKTPUYECKOE I10JI€, MPOBOJHUKU M JIUDJIEKTPUKH, IMOCTOSHHBIN
JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pasnuyath sBJIEHUS (TEIUIOBOE pacIIMpEeHUe U cXKaTue, TeIuionepesaya, TEIIOBOE paBHOBECHE, CMAauMBaHUE, KAMWUIPHBIE SIBJICHUS,
UcHapeHue, KOHJAEHcalus, MIaBjIeHNe, KpucTalan3anus (0TBepAeBaHNe), KUIIEHUE, Teronepenaya (TerIonpoBOAHOCTh, KOHBEKIIHS,
U3ITy4EHUE), AJIEKTPU3alns Tel, B3aUMOACHCTBHE 3apsAA0B, AEHCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEUCTBHE
Mar"HuToB, J€MCTBHE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasl MHAYKIMS) 110 ONIMCAHUIO X XapaKTEPHBIX CBOMCTB
1 Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIEHHE M3YYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXAloOIlEeM MHUpE, B TOM 4Hcie (PU3UYECKHE SIBICHUS B NMPUPOJIE:
ITOBEPXHOCTHOE HATSKEHNE M KallWJULIPHBIE SIBJIICHUS B IMPUPOJE, KPUCTAILIBI B IpUpoJe, n3iydeHre ConHia, 3aMep3aHue BOJIOEMOB,



MOpCKue Opu3bl, 00pa3oBaHKUE POCHI, TYMaHa, HHEsl, CHEra, SJEKTPUUECKUE SBJICHUS B aTMOC(EpE, HIEKTPHUECTBO KHUBBIX OPTaHU3MOB,
MarHuTHoe Inosie 3emid, apei¢ MOI0coB, POib MAarHUTHOIO MO JJIS JKU3HU Ha 3emile, MOJISIPHOE CUSHHE, NPU 3TOM MEePEBOAMUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3MUECKUX SBICHUH;

OIMCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SABJICHUS, UCHOIb3Yd (GU3NYECKHUE BEIUUMHBI (TeMIepaTypa, BHYTPEHHSS SHEprus,
KOJINYECTBO TEIUIOTHI, yJelIbHAs TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTa IUIABJIEHUS, yJelbHas TeIUloTa NapooOpa3oBaHMs,
yIelbHasi TEIUIOTa CTOPaHMs TOIUIMBA, KOAX(PQPHUIMEHT MOJIE3HOrO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
UIEKTPUUECKUI 3apsi, CHJIa TOKAa, HJIEKTPUUYECKOE HAINpPsDKEHUE, CONPOTUBIIEHUE MPOBOIHUKA, YJEIBHOE CONPOTUBIICHUE BELIECTBA,
paboTa M MOIIHOCTH SJEKTPUYECKOTO TOKA), MPHU ONMUCAHWU IPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICI HCHOJIb3YEMBIX BEJIHYHWH,
0003HAUeHMs M €AMHUILBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMyJIbl, CBSA3BIBAIOLIME JIAHHYIO (U3UYECKYIO BEIMUYMHY C JPYTHMHU
BEJIMYMHAMU, CTPOUTH IpaUKN N3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHUS M IPOLECCHI, MCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO--KUHETHYECKON
TEOPUH CTPOEHMsI BELECTBA, MPUHLUI CYNEPHO3ULIMHU NOJeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma Juis
ydacTka 1end, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs! YHEPTUH, TIPU STOM JaBaTh CIOBECHYIO (hOPMYIMPOBKY 3aKOHA M 3aIHCHIBATH
€ro MaTeMaTU4YeCKOe BBIPAKEHUE;

OOBSICHATH (PU3MYECKHE MPOLIECCH W CBOMCTBA TEJ, B TOM YHCJIEC M B KOHTEKCTE CHUTYaIMid MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh [IPUYUHHO-CIICICTBEHHbBIE CBSI3U, CTPOUTH O0bACHEHHE M3 1—2 JOrMyecKuX LIaroB ¢ OMOpoid Ha 1—2 M3yyeHHBIX CBOWCTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIC 3a/1a4M B 2—3 AEUCTBUS, UCIIOIb3Ysl 3aKOHBI U (DOPMYJIbI, CBA3bIBAIOIIME (PM3UUECKUE BEIIMUMHBI: HA OCHOBE aHAINU3a
YCJIOBHS 3aJaud 3allUCBIBaTh KPATKOE YCIIOBHE, BBISABIIATH HEIOCTATOK JAHHBIX JJIsl pEIIEHUs 33a/1a4M, BEIOMPATh 3aKOHBI U (POPMYIIbI,
HeoOXouMBbIe NIl €€ pellleHus, MPOBOAUTHh PacdyEThl U CpPaBHUBATh IOJIyUEHHOE 3HAYeHHE (PU3NYECKOM BEJIMYUHBI C M3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh Npo0IeMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIM (PU3UUECKUX METOJIOB, UCIIONIb3Yys ONUCAHUE UCCIIEI0BAHNS, BBIIETIATh
IIPOBEPSAEMOE MPENIOJI0KEHNE, OLIEHUBATh TPABMIIBHOCTH MOPSI/IKa IPOBEIEHUS UCCIIEIOBAHMUS, JI€JIaTh BBIBOIBI;

MIPOBOJIUTH ONBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBIEHUN MM (PU3MUECKUX CBOMCTB Tesl (KamWUIApHBIE SIBIECHUS, 3aBHCHUMOCTb
JIaBJIEHHs BO3/lyXa OT €ro o0bEéMa, TeMIIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U HArpeBaHUs MPU U3IYYEHUHU OT LIBETa M3JIydarolien
(moromatoneit) TOBEpXHOCTH, CKOPOCTh UCIIAPEHMsI BOJIbI OT TEMIIEPATYPhI >KUIKOCTH U TUIOIMIAIN €€ IOBEPXHOCTH, SJICKTPU3ALMS Tell
U B3aMMOJEHCTBHE JIEKTPUUECKHUX 3apsA0B, B3aUMOJECHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJM3allis MAarHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB, JIEUCTBUS MarHUTHOTO IOJI Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJEKTPOABUTATENS TOCTOSHHOTO
TOKa): (hOpMYIHPOBATH MIPOBEPSEMbIE IPEINOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOT0 000PYA0BaHUs, OMMCHIBATH XOJ OMbITa
1 (GOpMYIIUPOBATH BBIBOJIBI;

BBITNIOJHATH NPSMBIE W3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAXXKHOCTH BO3]lyXa, CHUJIbl TOKAa, HAIPSDKEHHSA C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3UUECKUX BEIMYUH, CPAaBHUBATh PE3yJbTaThl U3MEPEHUH ¢ Y4€TOM 3aaHHOM abCOMIOTHOU
MOTPEIIHOCTH;



MPOBOJNTHh WCCIICJOBAHNE 3aBHCHUMOCTH OJHON (PU3UYEeCKOW BEIWYUHBI OT JPYro C HCHOJIB30BAHUEM TIPSIMBIX HW3MEPECHHIA
(3aBHCHUMOCTb CONPOTHUBIICHUS MIPOBOJHUKA OT €r0 JUTMHBI, TJIOMIAIU MONEPEYHOr0 CEYEHUsI U YICIBHOTO CONPOTHUBJICHUS BEIIECTBA
MPOBOJHUKA, CHJIbI TOKAa, WAYIIErO Yepe3 IMPOBOJHMK, OT HANPSHKEHUS Ha MPOBOJHMKE, HCCIEIOBAHHME IOCIEI0BATEIBHOTO U
MapajuIeIbHOTO COSAMHEHUI MPOBOIHHUKOB): IJIAHHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEAys
MPEIVIOKEHHOMY TUIaHY, (PUKCHPOBATh PE3yJbTaThl IMOJTYYEHHON 3aBUCHMOCTH B BHJIE TaOMWIl M T'pauKOB, JA€JaTh BBIBOJBI IO
pe3yiabTaTaM UCCIIEI0BAHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUsT (PU3NUYCCKUX BEIUYMH (yACIIbHAS TETUIOEMKOCTh BEIIECTBA, CONMPOTHBIICHUE MPOBOAHUKA, paboTa 1
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEIOKEHHON
WHCTPYKIUU, U BEIYUCIISATH 3HAUCHHUE BEJIMYUHBI;

coOJro1aTh MpaBUiia TEXHUKK OE30ITaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYIOBAHHEM;

XapaKTEepPU30BaTh MPUHIUIIBI IEUCTBUS M3YYCHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA MX OMHCaHUs (B TOM YHUCIE:
CUCTeMa OTOIUICHUS JIOMOB, THUTPOMETp, TlapoBas TypOWHA, aMIIepMETp, BOJBTMETpP, CUYETUYUK OJICKTPHUUSCKON IHEPIHH,
AJICKTPOOCBETUTEIIbHBIE TPUOOPHI, HArpeBaTEIbHBIC JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKHUE MPEIOXPAHUTENH, JICKTPOMArHHUT,
AJIEKTPOJIBUTATENIb IIOCTOSSHHOTO TOKa), HWCIOJB3YyS 3HAHUS O CBOWCTBAaX (DM3MUECKUX SBJICHHA W HE0oOXoauMmbie (u3uvecKkue
3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIC TEXHUYECKHE YCTPOWCTBA M M3MEPHUTEILHBIC TPUOOPHI MO CXeMaM W CXEMAaTHYHBIM PHCYHKaM (JKUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHErO CrOpaHUsi, SJEKTPOCKON, PEOCTaT), COCTAaBJISATh CXEMbI
ANEKTPUYECKUX IIeTIeH C MOCIeI0BaTENbHBIM U MapaIEIbHBIM COSIMHEHUEM AJIEMEHTOB, pa3inyasi YCIOBHbIE 0003HAUYEHHUS HJIIEMEHTOB
IIEKTPUYECKUX LIETIEH;

MPUBOJIUTh NPUMEPHI (HAXOAWTHh MH(OPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIONb30BaHUS (PU3UUYECKHX 3HAHWUN B TOBCEIHEBHOMN
KU3HU NI oOecriedeHrss OE30MacHOCTH TpU OOpaIleHHH ¢ MPUOOpaMH U TEXHHUUYECKUMU YCTPOWCTBAMU, COXpPaHEHMs 3[IOPOBBS U
cOOJTI0JIEHUST HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPY KaIOIEel Cpejie;

OCYIIIECTBIATh MOMCK MH(MOpManuu (Qu3udeckoro coiepxanus B MHTepHETe, HA OCHOBE MMEIONIMXCS 3HAHUM M MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX UCTOUHUKOB BBIACTATH MHPOPMAINIO, KOTOPAs SIBISIETCS TPOTUBOPEUMBOM UITH MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOB30BaTh TPU BBHIMOJHEHUU YYEOHBIX 3aJaHUN HAay4YHO--TIOMYJSPHYIO JUTEpaTypy (U3UYECKOTO COIEp’KaHMs, CIPaBOYHbBIC
Marepuaibl, pecypchl cetu HHTepHeT, BiajeTh NpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHuss WHGOpPMAIUU U3 OJIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHus, 0000mas WHOOpPMAIMI0 U3 HECKOJIbKMX HCTOYHUKOB
(hU3UYIECKOTO COJEPKaHMs, B TOM YHCIIC MyOIMYHO MPEICTABIATh PE3YJIbTAaThl MPOSKTHON MJTU UCCIEI0BATEIILCKON NEATeIbHOCTH, TIPH
3TOM T'PaMOTHO UCTIOJIB30BaTh U3yUEHHBIN MOHITHIHBIN anmapaT Kypca QU3uKH, COPOBOKAATH BBHICTYIUICHHE MTPE3EHTAIIHEIH;

MIPU BBITIOJIHEHUH YYEOHBIX MMPOCKTOB U UCCIAEAOBAHUHN (DU3UYECKUX MPOIIECCOB PACIPENCIIATh 00SI3aHHOCTH B TPYIITIE B COOTBETCTBHH C
MOCTABIEHHBIMU 3aJ]a4aMH, CICAUTH 32 BBIMOJHEHUEM IUJIaHA JEHCTBUI U KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIH
BKJIQJI B IEATEILHOCTh TPYIIIbI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MTPOSIBIISSI TOTOBHOCTh pa3peniath KOH(QINKTHI.



K xoniy oOyuyenus B 9 kJjiacce mpeIMETHbIE Pe3ylbTaThl Ha 0A30BOM YpOBHE JOJDKHBI OTpa)xaTb COPMUPOBAHHOCTH y O0yYaromUXcs

YMEHUU:
[ ]

HCIIOJIB30BaTh IIOHATHS: CUCTEMA OTCYETA, MaTEpPUANIbHAs TOYKA, TPACKTOPHUSA, OTHOCHUTEIBHOCTh MEXAHWYECKOIO JIBHXKCHMS,
nedopmarus (ynpyrasi, ImiacTuyeckas), TpEHHE, LEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TEPEerpy3KH, LEHTP TSHKECTH,
a0COMIOTHO TBEPAOE TENO, LEHTP TSXKECTU TBEPAOTO Tesa, paBHOBECHE, MEXaHMYECKHE KojeOaHWsl M BOJHBI, 3BYK, MH(Pa3BYK U
yIABTPA3BYK, JJIEKTPOMArHUTHBIC BOJHBI, IIKajla O3JIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUs U NOIJIOIIEH s, anb(da-, 6eTa- 1 raMMa-u31y4eHus], U30TOIIbl, A€pHAs YHEPIEeTHKA,;

pasnuyath sABJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHENHOE [IBUKEHUE, PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE [BUKEHUE,
CcBOOO/IHOE MAaJE€HUE TE€J, PABHOMEPHOE JBM)KEHHE IO OKPYKHOCTH, B3aMMOJICHCTBUE TE€J, PEAKTUBHOE IBUXKEHME, KOJIeOaTeIbHOE
JBIDKEHUE (3aTyXalollMe M BBIHYXKAEHHbIE KojeOaHMs), PE30HAHC, BOJHOBOE JIBUXKEHUE, OTPAXKEHHE 3BYyKa, IPSIMOJIMHENHHOE
pacnpocTpaHeHUe, OTPaKEHUE U IPEJOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPA)XKEHHE CBETa, Pa3jioKEeHHE Oeoro cBeTra B CHEKTP U
CIIO)KCHHME CIIEKTPAJIbHBIX LIBETOB, IUCIEPCUSA CBETA, €CTECTBEHHAs pPAaJUOAaKTHMBHOCTb, BO3HMKHOBEHHME JIMHEHYATOIO CIIEKTpa
W3IYyYEHHs1) 10 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHNUE;
pacrio3HaBaTh NPOSIBIEHUE U3YYCHHBIX (U3MUECKUX SIBICHUI B OKpYKalOLIEM MHUpe (B TOM 4YuciIe (U3NYECKUE SBICHUSA B IPUPOE:
NPWINBBl U OTJIMBBI, JBHXEHHE IUIaHeT COJIHEYHOM CHUCTEMBbl, PEaKTUBHOE JIBUKEHUE MXUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 5XO, LIBETa TeJ, ONTHYECKUE SBJICHHUS B INPHUPOJE, OMOJOrHYECcKOe
JeCTBUE BUANMOTO, YIbTPA(pHUOIETOBOTO W PEHTTEHOBCKOTO H3JIYYEHHUH, €CTECTBEHHBIH PAaJUOAKTUBHBIA (DOH, KOCMHYECKHE TYYH,
pallMOAaKTUBHOE H3IydeHHE NPUPOAHBIX MHUHEPAJOB, IEHCTBUE PpAJAMOAKTHBHBIX H3JIYYEHUH Ha OpraHU3M uYeJloBeKa), IpU 3TOM
MIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YI€OHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3NIECKUX SIBIICHUIA,

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHE SIBICHUS, HCIONB3YS (PU3MUYECKHe BEMUMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh
Tejla IIPU HEPAaBHOMEPHOM JBUKEHUU, YCKOPEHHE, NEpEMELICHUE, MYyTh, YIioBas CKOPOCTb, CWJIA TPEHUSA, CUJIA YIPYTOCTH, CHJIA
TSYKECTH, YCKOPEHHE CBOOOJHOTO TMaJeHusi, BeC Tejla, UMIYJbC Tejla, UMIYJIbC CHJIBI, MeXaHudeckas paboTa U MOIIHOCTb,
MIOTEHIMaIbHAsA JHEPIUs Tella, NMOJHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, NOTEHLMAIbHAS JHEPIHs CKATOM IPYKUHBI, KHHETHYECKAs
SHEprus, MOoJIHAs MEXaHUYeCKasl HHeprusi, NEpUOa U 4YacToTa KojeOaHUM, UIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBeTa, IOKa3aTeslb MNPEIOMIJIEHUS Cpelibl), NMPH OMHMCAHUHU IPABUIBHO TPAKTOBaTh (PM3WYECKUH CMBICI HCIOJIb3YEMbIX BEIHYUH,
0003HAYEHUSI U €IUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIbI, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIHMYHUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPahUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBJICHHUS U IPOLECCHl, MCIONb3ys 3aKOH COXPAHEHHs] SHEPruH, 3aKOH BCEMHUPHOIO
TATOTEHUS, NPUHIMI CYNEPHO3ULIHNHA CHJI, IPUHIMI OTHOCUTENbHOCTH ['ammites, 3axkoHbl HbrOTOHA, 3aKOH COXpaHEHHs HMITYJbCa,
3aKOHBI OTPAKEHUs U IIPEJIOMIICHUs CBETA, 3aKOHBI COXPAaHEHMS 3aps0BOIO0 U MACCOBOIO YMCEI IPU SAEPHBIX PEAKLUAX, IIPH ITOM
JlaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATH (PU3MYECKHE MPOLIECCH U CBOMCTBA TEN, B TOM YMCJIEC M B KOHTEKCTE CUTYallMi NMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISAT TTPUYMHHO--CIICZICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—3 M3Yy4eHHBIX CBOWCTBA
(bu3nYecKux sIBICHUH, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a/1aui (OMUPAIOLINECcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONB3Ys 3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE (PU3UIECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJOBHS 3aJaydl 3alMChIBaTh KPATKOE YCJOBUE, BBIBIATH HEJOCTAIOIINE MM W30BITOYHBIC TaHHBIC,
BbIOMpPATh 3aKOHbI M (OPMYJbI, HEOOXOAMMBIE JUIsl PELICHUs, MPOBOAUTH PACYETHI M OLIEHUBATh PEATMCTUYHOCTH I1OJYYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETMUNHBL;

pacro3HaBaTh IIpo0JIeMbl, KOTOPbIE MOYKHO PELIUTh IIPHU MOMOIIN (U3NYECKUX METOJIOB, UCIOIb3Ysl ONUCAHUE UCCIICA0BAHUS, BBIIEIATh
IIPOBEPSIEMOE IPEAIIONIOKEHUE, OLICHUBATh MPAaBWIIBHOCTh MOPs/IKA MPOBEAECHUS HCCIEI0BaHUS, JI€1aTh BBIBOJbI, MHTEPIPETUPOBATD
pe3yabTaThl HAOIIOAEHUHN U OIIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUNA MM (PU3UIECKUX CBOMCTB Tell (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs DSHEPIUH, 3aBUCUMOCTh Iepuoja KoJieOaHWM NPYKMHHOIO MasTHHKA OT MacChl Ipy3a M JKECTKOCTH MPYXHUHBI U
HE3aBUCHUMOCTb OT aMIUIMTYJbl MajbIX KojeOaHWH, NPSIMOJIMHEHHOE pacnpoCcTpaHEHUE CBETa, pa3joXkeHHe OeJIoro CBeTa B CIEKTD,
M3yYeHHE CBOWCTB HM300pa)XCHUS B IIOCKOM 3€pKajie M CBOWCTB HM300paXeHHs NpeAMeTa B COOHMparouield JIMH3e, HaOII0JCHHE
CIUIOIIHBIX M JIMHEWYAThIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSTENBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOro Habopa 000pynOBaHMI,
OIMCHIBATH XOJI OTIBITA ¥ €T0 Pe3yNIbTaThl, (OPMYIUPOBATH BHIBOJIBI,

IIPOBOJIUTh IPU HEOOXOAMMOCTH CEpPHUI0O HPAMBIX HM3MEPEHUH, ONpenenss CpeiHee 3HayeHHe u3MepsieModl BenuuuHbl ((pokycHoe
paccTostHue coOMparoIel JUH3bI), 000CHOBBIBAThH BHIOOD CIIOC00a U3MepeHus (M3MEpUTEILHOTO Tprbopa);

MPOBOJIUTH HCCIICOBAHUE 3aBUCHMOCTEH (H3UUECKUX BEIWYHH C HUCIOIB30BAHHUEM MPSIMBIX HM3MEPEHHH (3aBHCHMOCTH IIYTH OT
BPEMEHH MPU PABHOYCKOPEHHOM JBMXEHHM O€3 HayaJlbHOM CKOpPOCTH, NEepHoAa KoJeOaHWH MaTeMaTUYECKOTrO MasTHHKA OT JJIMHBI
HUTH, 3aBUCHUMOCTH YIJla OTPaXKEHHUS CBETa OT yIJa MaJieHus M yIiia MpeJoMIIeHHUs OT yIJia MaJieHus): MJIaHUPOBaTh HCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX BEIUYMH B BHJIE TAOJIUL U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

MIPOBOANTHh KOCBEHHbIE M3MepeHUsl (U3NYECKUX BEIUYMH (CpEeOHSs CKOPOCTb U YCKOpPEHHE Teja MPU PAaBHOYCKOPEHHOM JBUKEHHH,
YCKOpeHHEe CBOOOJHOIO MaJeHHUs, KECTKOCTh NPYKHUHBI, KOIDPUIMEHT TPEeHUS CKOJIbKEHUs, MeXaHWdeckas padoTa M MOUIHOCTb,
4acToTa M Mepuoj KojeOaHHi MaTeMaTH4eCKOro M MPYKMHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpArOIIel JIMH3bI, PaliOaKTHBHBIN
¢oH): TIaHUpPOBATh H3MEPEHUs, COOMpaATh SKCIEPUMEHTAIIbHYI0 YCTAHOBKY W BBINOJHATH M3MEpPEHUs, CleAys NpeIoKEeHHON
MHCTPYKLIMH, BBIUUCIATH 3HAU€HHE BEJIMYMHBI W AHAJIU3UPOBATh IOJYYEHHbIE pE3yJIbTaThl C Y4YETOM 3aJJaHHOM MOTPENIHOCTH
U3MEPECHU;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUEUHBIH
MCTOYHHUK CBETa, JIy4, TOHKasl JINH3a, IJITaHETapHasi MO aTOMa, HYKJIOHHAs! MO/IeTIb aTOMHOTO /1pa;



XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOpOW Ha MX ONMUCaHHA (B TOM YHCIE:
CIHMIOMET], JTAaTYUKH TOJO0XKCHHUS, PACCTOSIHUS U YCKOPEHHUS, paKeTa, 3X0JIOT, OYKH, IEPUCKOI, (OTOoAaInapaT, ONTHISCKUE CBETOBO/IbI,
CIIEKTPOCKOII, O3MMETP, Kamepa BuibCoHa), MCIOJb3ys 3HAHHS O CBOMCTBaX (PU3MYECKUX SBJICHHA M HEOOXOMMMbIe (DU3MUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbI M CXEMATHYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHUYCCKHUX
MPOIIECCOB MPH PEIICHUU Y4EOHO--TIPAKTUYECKUX 33j[a4, ONTHYECKHE CXEMbI JUIS MOCTPOCHHUS M300paKCHHH B IUIOCKOM 3€pKajie U
coOuparoIe JTHH3E;

HOPUBOIUTH TPUMEPHI (HAXOIUTh MH(OPMAIIUIO O MPUMEpax) MPaKTHUYECKOrO HCIOJb30BaHHs (HU3UUECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HHM I oOecrieueHuss 0€30IacHOCTU MPH OOpaIIeHHWU ¢ MpuOopaMu M TEXHHUYCCKUMH YCTPONCTBAMH, COXPAaHCHHsS 3JI0POBbS U
COOJTIO/ICHHSI HOPM IKOJIOTHYECKOTr0 TIOBEICHHS B OKPYKAIOIIEH cpeie;

OCYIIECTBIIATh MOUCK HH(OpManuu (U3NIECKOro cojepkaHus B HHTepHeTe, caMOCTOSATENHHO (GOPMYIUpPYs MOMCKOBBIA 3ampoc,
HaxoquTb IIYTH OHNPCACICHUA OOCTOBCPHOCTU HOJ'IyLIeHHOI\/JI I/IH(l)OpMaHI/II/I Ha OCHOBE HMCHOIIUXCA 3HaHUUd U JOIIOJIHUTCIIBbHBIX
HUCTOYHHKOB;

WCTIOJIB30BAaTh TPU BBHIMOJIHEHUN YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JIUTEPATypy (HU3MUECKOro COIepKaHHs, CIPABOYHBIC
MaTepHualibl, pecypcbl cetn VHTepHeT, BianeTh NpuéMamMHu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(OpMAIMH M3 OTHOMN
3HAKOBO# CUCTEMBI B JIPYTYIO;

cOo31aBaThb CO6CTBCHHI)I€ IMUCbMCHHBIC W YCTHBIC COO6HIGHI/I$I Ha OCHOBE I/IH(bOpMaHI/II/I N3 HECKOJIBKHUX HCTOYHHUKOB (1)I/I3I/I‘~ICCKOFO
COACpIKaHuA, HY6JII/I‘-IHO NpCACTABIATL PE3YJIbTAThL HpOeKTHOfI NI HCCJ’IeI[OBaTCJ’IBCKOﬁ ACATCIIBHOCTH, IIPpU O3TOM TI'pPaMOTHO
UCII0JIb30BaTh U3yYCHHBIN MOHATUHHBIH anmapar U3y4aeMoro pasjeia (GU3MKd U COMPOBOXKIATh BBICTYIUICHHE MTPE3EHTALUCH ¢ yUETOM
0COOCHHOCTEH ayJIUTOPHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
Mexanuyeckoe IBUKEHUE
31 A 3 bubmuorexa [JOK

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



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

bubmuorexa [JOK

3.2 Huepuits, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaprertue xatxoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
>1 Pabora i MompocTS 3 . https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hlpoctsie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexaireckast SHepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHHCCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmoreia OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

7 KIIACC
No KoumnuectBo yacos DIeKTPOHHBIE
n/ Tema ypoka Bcee Konrpo  Ipakru Jdara nuzyyeHus unpponbie
- ‘o JIbHbIE yecKue o0pa3oBaTe/ibHbIE
paboTbl  padoTHI pecypcbl

1 ®u3nka — Hayka o npupoze. SBneHus 1
MIPUPOIBI

2 dusnueckue IBICHUS

3 ®u3nuecKue BeIMUYUHbI U UX U3MEPEHUE 1
VYpok-uccnenosanue "M3mepenne

4 TeMIEpaTypbl IIPU MTOMOIIU KUJKOCTHOTO 1 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Meroas! HaydyHOro 1o3Hanus. Onucanue 1 bu6mmoreka [IOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOJIEeTEi https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

5 JATbHOCTh MOJETA IIApUKa, YIIEHHOTO 1 1
TOPU30HTAILHO, TEM OO0JIbIIIE, UeM OO0JbIle
BBICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBr>KeHre 4acTHI BEIeCTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OTMbITHI 11O
9 HaOJIOZICHUIO TETIJIOBOTO PACIITUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHMSI BELLIECTBA

OcobeHHoCTH arperaTHbixX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

11 O6o6mienue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBAY
12 Mexanudeckoe 1BuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEpPAaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopoCT®. EAMHHLLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBHKEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ngs?;I;?:;i)grou}?anOclo
16 IInoTHOCTE BemiecTBa. PacyeT Macchl u bubmuorexa [JOK
o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaT0pHas.1. pabora «Ornpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenne 3agau mo teme "I1MOoTHOCTE bu6nmoreka [JOK
BemecTna” https://m.edsoo.ru/ff0a123c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlabopaTtopHast pabora «3yuenue
20 3aBHCUMOCTH pacTshkeHHs (1edopMariin)
MPYKUHBI OT MPHUIIOKEHHON CHUITBD»
21 [[AIBnenue Tsarorenus. Cruita TSHKECTH
CBs13b M@Ky CUJION TSKECTH U MACCOU
22 Tena. Bec Tena. Pemenne 3amad no reme bubmorexa HOK
"Crina TsxecTi” https://m.edsoo.ru/ff0a1778
23 Cuna TspKecTH Ha IpYTUX IUIaHEeTax. bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0a1778

®uznyecKkue XapakKTEPUCTUKHU IIIIaHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 | BecTena. Hesecomocts https://m.edso0.ru/ff0a1778
26 CroxxeHue AByX CHUJI, HalPaBIEHHBIX 110 bubnmoreka [JOK
OoAHOM npsMoi. PaBHOAEHCTBY OIS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amay mo Teme
"PaBHonericTBytomast cui'"
Cwiia TpeHus u e€ BuIpl. TpeHue B npupoae bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HOK
CWJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJEHCTBYIOLIEH CUIIBI
Pemenue 3amay mo Temam: «Bec Tenay,
31 «['papnueckoe n3obpaxxeHue cui, bubmmorexa LIOK
5 https://m.edsoo.ru/ff0alde0
«Cuiibly, «PaBHOJIEHCTBYIOIIAS CUID»
KonTponbhas paboTa mo remam:
39 «MexaHun4deckoe JBIKeHuey», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxenue cuimy, «CHUITbD)
33 Hasnenue. CiocoObl yMEHBIIEHUS U bubnmuorexa [JOK
YBEJIUYECHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3za. 3aBUCUMOCTD JIaBJICHUS rasza bu6nmoreka [JOK

0T 00bEMa, TeMIiepaTyphl

https://m.edsoo.ru/ff0a2376
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35 [lepenaya naBneHus TBEPABIMU TEIAMH, bubmuorexa [IOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnnoreka [HOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anad no treme «JlaBienue B bubmuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobuaionmecs cocyze! https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBo KUAKOCTHBIH
Hacoc
41 ATtmochepa 3eMiH 1 IPUIHUHBL € bubnnorexa [HOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe naBieHue https://m.edsoo.ru/ff0a2bsa
Nsmepenue armocdepnoro napnenus. OnbIT bubnmnorexa [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTBI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepous. AtmocgepHoe bubnnorexka [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtMochepHoe
nasieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYXEHHOE B HUX TeN0. ApXUMeI0Ba bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
cuiia
48 JlaGopatopHas pabota «OnpezneneHue bubnuorexa [IOK
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BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIOIIEN Ha
TEJI0, IOIPY>KEHHOE B JKUJKOCTbH)

https://m.edsoo.ru/ff0a33fc

JIabopartopHas pabora 1o Teme
«MccnenoBanue 3aBUCMMOCTH Beca Telia B

bu6mmoreka [IOK

49 BOJIC OT 00bEMa OTPYKEHHOU B KHUIAKOCTh 1 https://m.edsoo.ru/ff0a3514
YacTH TeJiay
bu6mmoreka [IOK
>0 Hnapartie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHCcTpyrpoBaHue
51 apeoMeTpa MM KOHCTPYUPOBAHUE JIOJKU U 1
onpeneneHue e€ rpy30noabEMHOCTH"
Pemenne 3amau o remam: «IlnaBanue
52 cynoB. BoznyxormnaBanuey, «/laBnenue bubmorexa HOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
53 KoHnTpoinbHast pabora o teme «JlaBnenue
TBEP/ABIX TN, KUAKOCTEH U Tra30B»
bu6mmorexa [IOK
>4 Mexammecas padota https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
% MortocTs. EguHANE MOIIHOCTA https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHUBaeMO MpHU MOIBEME M0 JIeCTHUIIE"
57 IIpocteie Mexann3mel. Peryar. PaBHOBeCHe
CHJI Ha pbluare
Prluaru B TeXHHKE, OBITY U IPUPO/IC.
58 JlaboparopHas paboTa «);/Iccnpe;())BaHHe 0.5 bubmmorexa [JOK
N https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemienne 3aa4 1mo Teme «Y CIIOBUS bu6nmoreka [JOK



https://m.edsoo.ru/ff0a33fc
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PAaBHOBCCHUS pblUara»

https://m.edsoo.ru/ff0a48a6

Koadduruent nosesnoro neicTpus

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«M3mepenne KIIJl HaKJIOHHON IIJIOCKOCTHU
61 Pemenue 3agau mo teme "Pabora, 1 bubmuoreka [JOK
MomHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprusi. Kunernueckas u 1 bubmuorexa [IOK
MOTEHIINaIbHAasI SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMEHTAJIbHOE OIpeIETICHHUE
64 M3MEHECHUSI KUHETUYECKON 1 1 1
MOTEHIIUAIBHON YHEPTHH MPU CKATHIBAHUN
TeJla M0 HaKJIOHHOM MIoCcKOoCTH"
65 KonTponsHnas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUSD)
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1 bubnuoreka [IOK
TeMe "MexaHn4eckoe JIBIKeHHe" https://m.edsoo.ru/ff0adee6
PesepBHslit ypok. Pabora ¢ TekcTamu 1o
67 TeMep”Z[aBJIZII:He TBEPJBIX TEJ, )KUJKOCTEU U 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0a4ffe
ra3oB
Peseprubrii ypok. Pabora ¢ Tekctamu mo
68 1
teme "Pabora. MoutHocTs. Dueprus”
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPO'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Bcee Kontpo  Mpaxru Jara uzydenust wpposrIe
n/n JIbHbIE ecKue o0pa3oBaTe/ibHbIE
ro paboTbl  padoTHI pecypcbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, KUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha 1
OCHOBE TI0JIOKEHUH MOJIEKYJIIPHO-
KMHETUYECKOU Teopun
bu6mmoreka [IOK
5 Kpucrannuueckue u amopHbIe Tena 1 https://m.edsoo.ru/Ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuoteka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciiupeHue u cxarue 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TeMIepaTypsl O 1
CKOPOCTBIO TEIIOBOTO IBUYKEHUS YaCTHUI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! Ternonepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
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Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonuuecTBo TemnoTel. Y nenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TEII0BOTr0O OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHHS TETUIOOOMEHA IMPU CMENTUBAHUH bubmorexa LHOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOABI
Pacuer konnuecTBa TEIIOTHI,
15 HEO0OXOMMOTr0 JIJIsi HarpeBaHUs Tena U
BBIJICTISIEMOTO UM IIPU OXJIAXKICHUU
16 JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
yEIbHON TEMJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpAECBaHHE
18 KPUCTAITUTYECKHIX 221. YaenvHas TemioTa bubmmorexa [OK
https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopaTtopHnast pabota "Onpenenenne bubnmuorexa [JOK
YAECIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJIEHCAIUS. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas Temiora bu6mmoreka [IOK

Hap006pa3OBaHI/I$I 1 KOHACHCAINHU.

https://m.edsoo.ru/ff0a786¢
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3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpPHOTO AABJICHUS

Brnaxxnocts Bo3ayxa. JlabopaTopHas

22 abora "OmnpenencHue OTHOCUTETHHON bubmmorexa [TOK
P P : https://m.eds00.ru/ff0a7628
BJIQXKHOCTH BO3/1yXa
93 Pemenue 3aa4 Ha onpezaeneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuna. JIBUrarenn
BHYTPEHHETO CTOpaHus
o5 KII/I TerutoBoro nBurarens. TernoBbie bubnuorexa [JOK
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEAbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHMSI U IPEBPAICHUS
SHEPTrUH B TEIJIOBBIX MPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
27 teme "TernnoBele sBienus. MizmMenenue bubmmorexa [OK
. . https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSTHUH BeIllecTBa
KonTposnbHas pabora o teme "TerioBsie
28 sByIeHHs. VI3MeHeHne arperaTHbIx bubmorexa HOK
" \ P https://m.edsoo.ru/ff0a86ae
COCTOSTHUI BellecTBa
29 DnekTpuzanus Ten. [[Ba pona
IIEKTPUICCKUX 3aPSIOB
30 VYpok-uccrnenoBanue "IneKTpusaius Teml
WHAYKIUEW U TIPU COMPUKOCHOBEHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
39 DnekTpuueckoe mose. HampspkeHHOCTh bubnmnorexa [JOK

anexkTpudeckoro noss. [IpuHnmn

https://m.edsoo.ru/ff0a8a0a
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CYNEPIO3HIMU IEKTPUUECKUX TONEN

Hocurenn SJICKTPHUYCCKUX 3apsAJ0B.

33 .
DneMeHTapHblIil 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY W TUAIEKTPUKHU. 3aKOH bubmuoreka [JOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpuMEHEHUE CBOMCTB bubnmoreka [JOK
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
36 cymecTBoBaHus. MIcTOUHUKN bubmorexa HOK
v ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JICKTPUYECKOTO TOJISI Ha MPOBOJHUKHU U 1
JURJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaJlIax, bubnuoteka [JOK
SKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuYecKas 1enb U € COCTaBHbBIE
4acTH
41 Cuna toka. JlabopaTopHas pabota 05 bubnmnorexa [JOK
"N3MepeHue U peryiupoBaHue CUibl ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 Jlabo IZITO Has a6o£a "U3mepenue u ’ 0.5 bubmorexa HOK
PATOPHaA P P ' https://m.edsoo.ru/ff0a9e14
pErylIupoBaHUE HAMPSKEHUS
43 ConpoTuBiieHUE MPOBOJHUKA. Y AEITBHOE bubnuorexa [JOK
CONPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTtopHas pabota "3aBUCUMOCTh 1 bubnmnoreka [JOK

QJICKTPHUICCKOI'0 COIMPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738
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MPOBOJIHUKA OT €0 JUTMHBI, TIJIOIIATH
MOINEPEYHOI0 CEUCHUS U MaTepraia"

3aBHCHMOCTE CHJIbI TOKA OT HaIpsKCHUA.

bu6mmoreka [IOK

45
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBUCHUMOCTH CHUJIbI TOKA, UYILETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaLIeIbHOE
COCTMHCHMS TIPOBOTHUKOB
JlabopaTtopHast padota "[IpoBepka npaBuia
48 CJI0’KEHU S HAPSHKEHUN TTPU bubnuorexa [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlabopaTtopHast padota "I[IpoBepka npasuia
49 Tt CII?IJ'II)I I;oxai U Ta aﬂieﬂbiOM ’ bubmorexa HOK
A pu nap ;) https://m.edsoo.ru/ff0aadle
COCTMHEHUH PE3UCTOPOB
Pemienue 3a1au Ha MpUMEHEHNE 3aKOHA
50 OmMa Ju1st pa3IMuHOTO COSTMHEHUS bubmorexa HOK
AP https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaboTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. bubnuoteka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpezenenne
52 a60TpLI u I1\)/Iounfocn/1 3HeKTp1/1quK0ro bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUecKHe e U MoTpeouTenu
. bubmuorexa [JOK
53 AJIEKTPUIECKOM dHEepruu B ObITYy. KopoTkoe

3aMBbIKaAHUEC

https://m.edsoo.ru/ff0ab660
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[ToaroroBka K KOHTPOJIBHOM paboTE MO
TeMe "DIEKTPUUECKUE 3apsibl.

bubmuoreka [JOK

>4 3apsKEHHbIC TEA U UX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
ITocTOssHHBIN 2JIEKTPUYECKHUI TOK"

KontponbHast pabora o Teme

55 "DnekTpuueckue 3apsabl. 3apsyKeHHbIC bubnmoreka [JOK
TeJla U UX B3auMoaercTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUM TOK"

56 [TocTostHHBIE MATHUTBHI, UX
B3aUMO/ICICTBUE

57 VYpok-uccnenosanue "M3yyenue noueu 1 bubnnoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe nose. MaruutHoe nose 3eMian bubnuorexa [JOK
U €ro 3HaueHue I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose

59 AIEKTPUUECKOTO TOKa MarHuTHoe 1mosie bubmmorexa [TOK

https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHre 3NEeKTPOMArHuTOB B TEXHUKE.

60 JlaGopaTtopHas pabota "M3ydueHue 05 bubnmnorexa [JOK
JIEUCTBUSA MarHUTHOTO TMOJISl HAa MPOBOIHUK https://m.edsoo.ru/ff0ac74a
¢ ToKkoM"

DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTeneil B

61 TEXHUUYECKUX YCTPONCTBAX U Ha bubmuoreka [IOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBaHue 1 usyueHue padboTsl
aJIeKTpoABUTATENA"

62 Oneitel @apanes. 3akoH
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AJIEKTPOMArHUTHOM UHAYKIMH. [IpaBuio
Jlenna

63

64

65

Onekrporerepatop. CrocoObl OTydeHUs
ANEKTPUUECKOI SHEPTrUu. INEKTPOCTAHIIUI
Ha BO300OHOB/IIEMBIX UCTOYHUKAX SHCPIUn

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUUECKUE U MarHUTHbIE
SABJICHUS"

KonTponbhas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHsIit ypok. Pabora ¢ TekcTamu 1mo
teme "TeruioBblie siBIeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accse

67

68

PesepBHblit ypok. PaGota ¢ Tekctamu 1o
teMme "[locTOsHHBIHN 2neKTpUuecKuid ToK"

Pesepruslit ypok. Pabora ¢ Tekctamu 1o
TeMe "MaraurtHele siBiaeHus"

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

145
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HOYPOYHOE IINTAHUPOBAHUE
9 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Kourt IpaxTu nuppospie
Tema ypoka Bcee ouTpo P Jdara nuzyyeHus unp
n/n JIbHbIE Yyeckue o0pa3oBaTte/ibHbIE
ro
pabdorbl  padoThI pecypcnl
1 Mexannueckoe aBuxkeHnue. MarepuaibHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuoreka [{OK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIIMHEHOE JBHYKEHUE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsSMOIUHEHHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1
CKOpOCTHU
JlaGopaTtopHast pabota "Onpeznenenue
7 CKO peHI/IE TeJ'IZIL) pH aBHOpCKO €HHOM 1 1 bubmorexa HOK
YEKOP PP . YErop " https://m.edsoo.ru/ff0adb18
JBIDKCHHUH 10 HAKJIOHHOW TIOCKOCTH
8 CBoOoaHoe majgenue Teia. OnbIThl [amunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
P Py . but6mmoreka [IOK
9 [Tepuon u gactoTa oOpamnieHus. JIuaeitHas 1

" YTJI0Bast CKOpOCTHU

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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10

LlenTpOoCcTpEMUTENBLHOE YCKOPEHUE

. bub6nmoreka [IOK
11 [Iepssiit 3axk0oH Hprotona. Bektop cuisl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uiius bubnmnoreka HOK
cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3agau Ha mpuMEHEHNE 3aKOHOB bubmmoreka [JOK
Herotona https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubnunoreka LIOK
1118 YHPYTOCTH. SaKOt & yia https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YIOPYTOCTH
17 JlaboparopHas pabota «Onpenenenue bubnnorexa [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 C bubnuoreka [{OK
1A TPeHiA https://m.edsoo.ru/ff0af738
bu6nmnorexa LIOK
19 Pemenue 3amau no teme «Cumna TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [IOK
KO3 PHIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3aga4 mo reme "3aK0HBI bubmmoteka IIOK
Herotona. Cuna ynpyroctu. Cuina tpenus” https://m.edsoo.ru/ff0afb8e
) Cuna TSDKGC;;I/I U 3aKOH BcenngHoro BuGmiorexa [IOK
THTOTEHIDL. ¥ CKOPSHIE CRODOLHOTO https://m.edsoo.ru/ff0af044
naJIeHus
93 Ypok-koHpepenus "JIBuxkeHune el

BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
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(Conneunas cucrema). ["anakTuku"

Pemenwne 3agau mo teme "Cuna TSHKECTH B bubnuorexa [JOK

24 |
3aKOH BCEMHUPHOTI'O TATOTCHUS https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJIbHOW TOUKHU.

26 AGcomoTHO TBEpAOE Teno. PaBHOBecue bubmmoreka [JOK
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHT cuisl. LleHTp TsRECTH

28 Pemenue 3amau no reme "MOMEHT CHUJIEL bubnunoreka LIOK
Lentp TsxecTu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO

29 Telv?e "MexaHquCK(I:e BI/I)KGII;I/IG buomrorexa LIOK

. A ' https://m.edsoo.ru/ff0b0408
BsaunmonetictBue Tea"
KontponbHas padoTa o Teme
30 "MexZHquCng BIDKEHUE buomorexa LIOK
. g ) ’ https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKoH

31 . MIT L}c/a Yupyroe u bubmmorexa LIOK
COXPAHCHITT UMILY T o pyT https://m.edsoo.ru/ffOb07fa
HEYNPYroe B3auMOICHCTBIE

32 Pemenue 3agau no reme "3akoH bubmmoteka IIOK
COXpaHEHHUs uMITyJabca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JIBUJKECHHE B IPUPOJIE U TEXHUKE"

bubnunorexa LIOK
M
34 exaHu4eckas paboTa u MOIIHOCTh https://m.edsoo.ru/ffOb0a84
35 Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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CHUJIbI TPCHUA

https://m.edsoo.ru/ffOb0db8

JlaGopaTtopHas pabora «OrnpeneneHue
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM

36
JBUKSHHUH TeJa 110 TOPU30HTATBHON
MTOBEPXHOCTH
37 CBs13b 2HEepruu 1 padoThl. [loTeHIManbHAS
SHEPTHs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHCHHSI SHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubmmoreka [JOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO bubnunoreka LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnnorexa [JOK
koJsiebanms. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTruecKuii U PYKUHHBIA MAsSTHUKU
VYpok-uccnenoanne «3aBUCUMOCTh
44 rnepuoaa KojiecOaHui OT )KECTKOCTH bubmorexa HOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPY3a»
45 [TpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJICOQHHIX
JlaGopaTopHas padora «OmnpeneneHue
46 qaCTopTLI Hpr[e IfO a Kone6aim71 bubmorexa [IOK
PHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlabopaTopras pabora «IIpoBepka
PaTOpHasp POREP N but6mmoreka [IOK
47 HE3aBHCHUMOCTH IMepHo/ia KoleOaHuii rpysa,

MMOABCIICHHOI'O K HUTHU, OT MAaCChHI I'py3a»

https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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48

Mexaunueckue BoiHbl. CBOKWCTBA
MexXaHW4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koudepenuus "MexaHnuecKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

50

51

3Byk. PactipocTpaHeHue u oTpaskeHue
3BYyKa

Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHpepenius "YabTpazByk u
UHQPaA3BYK B IPUPOJIC U TEXHHUKE"
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKoHbI COXpaHeHUs1. MexaHnyeckue
K0JIeOaHUs ¥ BOJIHBI"

bubmuoreka [IOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

KontponbHas padota o Teme "3akoHbI
coxpaHeHus. MexaHndeckue Kojie0anus u
BOJIHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTpOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMArHUTHBIX BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-konpepenius "llxana
OJICKTPOMAariuTHBIX BOJIH. Ucnonp3oBanne
JIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBsA3H"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenoBanue "M3ydyeHue cBOiCTB

but6mmoreka [IOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c

Pemenne 3amaq Ha OnpeaACIICHUEC YaCTOTHI U

60
JJIMHBI BHGKTPOMaFHHTHOﬁ BOJIHBI
DJIEeKTpOMAarHUTHAs PUPOJIA CBETA.
61 CxopocTth cBeTa. BoHOBBIE cBOICTBA bubmorexa LOK
P ) https://m.edsoo.ru/ff0b31d0
CcBeTa
Ucrounuku cBeta. [IpsiMonuueitHoe
62 acnpocTpaHeHue csera. 3armenus CoHIa bubmorexa LIOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
u Jlynsl
3aKOH OTpa)XeHUsI CBETa. 3epKaJa.
63 Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
OTpaKEHHsI CBETA
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonp30BaHre OTHOTO BHYTPEHHETO brbmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHast pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa TPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpaHuLe "BO31yX-CTEKI0""
VYpoxk-kounpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
but6mmorexa [IOK
68 Jluna3el. OnTHYecKas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHH B TMH3AX bu6mmoreka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b3f2c

JlaboparopHas pabota "OnpeneneHue

https://m.edsoo.ru/ffOb444a

70 (OKYCHOTO pacCTOSIHUSI U ONITUYCCKOM bubmmorexa [JOK
YCHOTO pacetos ) https://m.eds00.ru/ff0b4206
CHUJIBI COOMPpAIOIEH JIMH3BI
7 Ypok-koHpepenmus "OnTudeckue bubnmnoreka HOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onrtuyeckas cucrema. 3peHue bubamorexa LIOK
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenuus "ledexTsr 3peHus.
Kax coxpanuts 3peHue"
Paznoxxenue 6enoro cBeta B CIIEKT.
74 OnebiTel HetoToHa. Coxxenue bubmmorexa LIOK
' https://m.edsoo.ru/ffOc0f4c
CHEKTpaJIbHBIX I[BETOB. [lucnepcus ceTa
JlaGopaTtopHas pabota "OmbITHI 11O
75 pa3I0kKEHUIO OENIOro CBeTa B CIEKTP U bubmmoreka [JOK
BOCIIPUSITHIO LIBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaAOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBETA: IUCTIEPCHsI, UHTEPPEPEHITUS U
mudpaxus"
77 Omneitel Pesepdopa u muranerapHas bubnmnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue v MOrJonieHrue CBeETa aTOMOM. but6mmoreka [IOK
KBanTe1. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HabnroneHne CieKTpoB bubmmnoreka [JOK
80
WCITYyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bu6nunorexa LIOK



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0c1672

Crpoenue atomHoro siipa. Hyknonnas bubmmoreka [JOK
82
MOJZIETIb https://m.edsoo.ru/ff0c18ac
bubnunoreka LIOK
83 PanuoakTuBHBIC IpeBparieHus. M30Tombl https://m.edsoo.ru/ffoclald
84 Pemenue 3agau mo treme: "PagnoakTUBHbBIC bubnuorexa [JOK
npeBpaiieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuox nmomypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIC
86 I/IS‘I}’HCHI/I}? BpHpI/IpO,ZLe, MEeIHUINHE, buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBs3U aTOMHBIX saep. CBs3b bubnnorexa [JOK
MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amgau no reme "SAnepHbie
peakuun"
Peakiiuu cuHTe3a M IeTIEHUS sEp. bubnnorexa [JOK
90 "
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepeHuus "AnepHas sHepreTUKa.
91 JleficTBHS paguOaKTUBHBIX U3Iy4YE€HUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bu6muoreka [JOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"
03 KonTpomnpHas pabota o Teme

"DNeKTpPOMarHuTHOE MOJIE.
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DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE
sBjeHus"

[ToBTOpenue, o606meHue. JlabopatopHbie

bubnmoreka [IOK

94 1 1
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0600meHNE. Permenue

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubnnorexa LHOK
ﬁ) " 8 https://m.edso0.ru/ff0c2572

TennoBsie Mporecchl
IToBTOpenue, 0600IeHNE. Permenue

96 aCYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa HOK
P . A https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX aBurarenci'”

[ToBTopenue, 0600menue. Pemenne

97 aCUEeTHBIX M Ka4EeCTBEHHBIX 3aJ1a4 II0 TEME 1 buGnuorexa [IOK
p https://m.edsoo.ru/ff0c2b30
"KIII anexTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnnorexa [JOK
pabotsl o Kypey "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0mmenue. Padora ¢

99 TEKCTaMH 110 TeMe "3aKOHBLI COXpPaHEHUS B 1 bubnmorexa [JOK

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

100 [ToBTOpenue, 0606menue. Padota ¢ 1 bubnmnoreka HOK
Texkctamu 1o TeMe "Koiebanus 1 BOIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Padota ¢ 1 bubmuoteka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTropenue, 0600meHue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢buzuka"

OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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