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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTABJIEHA Ha OCHOBE IOJIOKEHUH M
TpeOOBaHUH K pe3ylbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHON NPOTrPaMMBl, IPECTABIIECH-
HbIXx B DI'OC 00O, a Taxxke ¢ yuérom (enepanbHOi pabodeid mporpaMmbl BocnuTanus u KoHuemnmy npemnojasa-
HUs yueOHoro npeaMera «Dusnkay.

Copepxanuie mporpamMmsl 1o (pu3HMKe HApaBIeHO Ha POPMUPOBAHUE ECTECTBEHHOHAYUYHOM I'PaMOTHOCTH 00Y-
YAKOMIMXCS U OPTaHU3aINI0 U3YYCHUS (DU3UKHU HA JEATEIIbHOCTHON OCHOBE. B mporpamme 1o pu3uke yauThIBatOTCS
BO3MOYKHOCTH yueOHOTro npeamera B peanusanuu TpedoBannii ®I'OC OOO k miaaHupyeMbIM JTUYHOCTHBIM U METa-
MPEIMETHBIM pe3yJIbTaTaM 00yUeHHs, a TAKXKE MEKITPEIMETHBIC CBSI3U €CTCCTBEHHOHAYUHBIX YI€OHBIX TIPEIMETOB
Ha YPOBHE OCHOBHOTO O0IIETr0 00pa3oBaHusl.

[Iporpamma o (u3uke ycTaHaBIMBAET paclpeeieHne yaeOHOro MaTepuaa mo rojamMm o0ydeHus (1Mo Kiac-
cam), IpeJylaraeT MpUMEpHYIO [10CIe10BaTeIbHOCTh U3YUCHHSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO
COJIepKaHUs ¥ YIETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIINUXCsl.

ITporpamma o ¢usnke pazpaboTaHa C LENbI0 OKa3aHUS METOIUYECKON IOMOIIU YUUTEII0 B CO3aHUuH pado-
4ell MporpaMMBbl IO Y4eOHOMY MPEIMETY.

dusmka ABISETCA CUCTEMOOOPa3yOLUUM Uil €CTECTBEHHOHAYYHBIX YUeOHBIX IIPEIMETOB, HOCKOIbKY (pU3H-
YECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U ABJICHUN, N3y4aeMbIX XUMUEH, Onosoruei, actpoHoMuen u puszuye-
CKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUPA, [IPeIoCTaBIsieT Hanbosiee sicHbIe 00pa31bl
IPUMEHEHHUS HayYHOT0 METO/1a IT0O3HAHUS, TO €CTh CII0co0a MOIy4eHHsI TOCTOBEPHBIX 3HAHUM O MHpeE.

Opna u3 TaBHBIX 337a4 PU3NYECKOr0o 00pa3oBaHus B CTPYKTYype 00IIero 00pa3oBaHus COCTOUT B (hopMHpo-
BaHUM €CTECTBEHHOHAYYHON rPaMOTHOCTU U MHTEpECa K HAyKe y 00yUYarOIINXCA.

Nzyuenue ¢pusnku Ha 6a30BOM YpPOBHE MPEANOaracT OBJIaJCHHUE CISAYIOIMMMH KOMIIETEHTHOCTSAMHU, XapaK-
TEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCT:

e HAY4YHO 00BACHATH SABJICHUA,
e OICHUBATH U ITIOHHUMATh 0OCOOCHHOCTH HAaY4YHOI'O UCCJICIOBAHUAA,
e HHTCPHPCTUPOBATH JAHHBIC U UCII0Jb30BATh HAYYHBIC 1OKA3aTCIILCTBA JJIA MMOJIYUYCHM S BBIBOIOB.

[{enu u3yyeHus: GuU3NKU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus onpeenensl B Konuenmnuu npemno-
naBaHus yueOHoro npenMeTa «Pu3nka» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit denepanuu, peanu-
3YIOLIUX OCHOBHBIE 00I11e00pa3oBaTeIbHbIE IPOrpaMMBbl, yTBepkAEHHOHN pemeHneM Komnerun MunucrepcTsa
npocgenieHus Poccuiickoit @eneparuu (mpotokos ot 3 aexadpst 2019 r. Ne [1K4BH).

Henun nzyyenus pU3NKH:

e TpuoOpeTeHre NHTEpeca U CTPEMIIEHHUSI 00YUaIOIUXCS K HAYUHOMY U3YUYEHHUIO TPUPO/IbI, pa3BUTHE UX UHTEI-
JEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEACTABIECHUI 0 HAYYHOM METO/I€ MO3HaHUsI U (POPMUPOBAHHUE UCCIIET0BATENBCKOTO OTHOIIEHUS K
OKPYKAIOIIUM SIBIICHUSIM;

e (opmHupoBaHHE HAyYHOTO MUPOBO33PEHUSI KaK pe3ybTaTa U3y4YE€HUs OCHOB CTPOEHHUS MaTepuu U GyHIaMeH-
TaJbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHuE NPEACTABICHUN O PO PUUKU JUISI pA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHO-
JIOTHi;

e pa3BUTHE MPEIICTABICHUN O BO3MOKHBIX chepax Oymyrieit mpodecCHoHaTbHON 1eITeTbHOCTH, CBSI3aHHOM ¢ (u-
3MKOH, MOATOTOBKA K JAJIbHEHIIeMy 00yYeHHIO B TOM HalpaBJICHUH.

JlocTikeHue 3THX 1eJel IporpaMMel 1o (pM3KKe Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus odecredn-
BAETCS PELICHUEM CIIEAYIOIINX 3a4a4:



e MpuoOpeTeHHe 3HAHUN O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKHX, TETIOBBIX, JICKTPHUECKUX, Mar-
HUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e MpuOOpPETeHHE YMEHUN OMHUCHIBATH U OOBSICHITH (DU3MUECKHUE SIBIICHUS C UCIIOJIb30BAHUEM IOJYUYEHHBIX 3HA-
HUH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUIITNX PACYETHBIX 33]]a4 C UCTIOJIb30BaHUEM (DU3UYECKUX MOJENeH, TBOp-
YECKHX M MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BHUTHE YMEHUU HAOIIOAATH TPUPOTHBIC SIBJICHUS U BBIIOIHATE OMBITHI, JTAOOPATOPHBIC Pa0OTHI U IKCIIEPHU-
MEHTaJIbHBIC UCCIICOBAHUS C UCTIOIH30BAHUEM H3MEPHUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITHEH HUZHMUECKOTO COJIEPKaHMs, BKIIFOYas HHPOPMAIIHIO O COBpEMEH-
HBIX IOCTH)KCHUSX (DU3MKHU, aHAIHM3 U KPUTUYECKOE OlICHHBaHUE HH(pOpMaIumy,

e 3HAKOMCTBO cO chepamu npodeccrnoHaNIbHON NeSTeNFHOCTH, CBSI3aHHBIMU C (DU3HKOM, U COBPEMEHHBIMU TEX-
HOJIOTHSIMH, OCHOBaHHBIMHU Ha JTOCTH)KEHUSIX (DU3NIECKON HAYKH.

Ha n3yuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 001Iero oopasoBaHust oTBoautcs 238 ya-
coB: B 7 kjacce — 68 yacoB (2 yaca B HeZIelNI0), B 8 Kilacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3
yaca B HEJIEIIO).

[IpennaraemMselii B mporpamme 1mo Gpu3uke nepedeHb Ja00paTOPHBIX padOT M OMBITOB HOCUT PEKOMEHIATEIIb-
HBII XapakTep, YUUTeNlb JIelIaeT BbIOOp MPOBEIEHUs J1a0OpATOPHBIX padOT U OMBITOB C YYETOM MHAUBHIYaTbHBIX
0COOEHHOCTEN 00YyJarONIUXCsl, CIUCKA SKCIEPUMEHTANIBHBIX 3aJJaHW, MIPEAJIaraéMbIX B paMKaX OCHOBHOI'O T'OCY-
JAPCTBEHHOTO 2K3aMeHa 1o (hU3HKeE.

COJEPKAHUE OBYYEHUSA

7 KJIACC

Pazgea 1. ®u3uka u €€ posib B MO3HAHUHU OKPYKAKLIEr0 MUpa.

®dusnka — HayKa o npupoje. ABnenus npupoasl. usndeckre sIBICHUS: MEXaHUUECKHUE, TETUIOBbBIE, DIIEKTPH-
YECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne ¢puznueckux BennunH. Ousnueckue npudopsl. Ilorpemuocts nsmepe-
HUW. MexXayHapoiHas cucTeMa €IMHHIL.

Kak ¢usuka u npyrue ecTecTBEHHBIE HAyKH U3y4daloT MPUPOAY. EcTecTBEeHHOHayuHBIM METOJ MO3HAHUSA:
Ha0JII0/IeHUE, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIBUKEHHE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, 00bsIC-
HeHMe HaOroaeMoro siBiaeHus. Onucanue (pU3NYeCKUX sIBICHUH ¢ TOMOIIBIO MOJENeH.

Hemoncmpayuu.
1. MexaHn4ecKue, TEIUIOBbIC, DIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.
2. ®wusudeckuie MPUOOPHI U MPOIIEeIypa MPSIMbBIX U3MEPSHUH aHAJIOTOBBIM U IIH(PPOBBIM TPUOOPOM.
Jlabopamopuwie pabomul u onvimol.

OrnpezenieHne EeHbl ASICHUsI KTl U3MEPUTEIHLHOTO TTproopa.

H3mepenue paccTosiHUi.

N3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TeNa.

Ornpezenenne pa3MepoB MaJbIX TeJ.

M3mepenHue TeMIiepatypbl Py MMOMOIITH JKHKOCTHOTO TEPMOMETPA U TATYHKA TEMITepaTypPhl.

[IpoBenenue uccienoBaHUs MO MPOBEPKE THIOTE3bI: JATBHOCTh MOJETA MIAPHKA, MYINIEHHOTO TOPHU30H-

TaJbHO, TEM OOJIBIIE, YeM OOJIBIIIE BHICOTA ITYCKA.
Pasznea 2. [lepBoHayaibHbIE CBEICHUA 0 CTPOCHHUHU BeleCTBA.
CtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAOIINE AUCKPETHOE CTPOSHUE BE-
IIEeCTBA.

JIBmkenne yacTuil BemecTBa. CBsI3b CKOPOCTH JIBMKEHUS YACTHII C TEMIIEpaTypoil. BpoyHOBCKOE ABMKEHHE,

muddysus. BzaumozeiicTBie yacTHIl BEIIECTBA: MPUTSIKEHUE U OTTAIKUBaHUE.
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ArperaTHbl€ COCTOSIHUS BELIECTBA: CTPOEHUE ra30B, JKUJKOCTEN U TBEPABIX (KpUCTAIIINYECKHX ) Te. B3aumo-
CBSI3b MEXK]y CBOMCTBAMH BEILECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX M MUX aTOMHOMOJIEKYJISIDHBIM CTPOCHHEM.
OCOOEHHOCTH arperaTHbIX COCTOSIHUH BOJIBI.

Hemoncmpayuu.
1. HaGmonenue OpOyHOBCKOTO JABHKEHHUSI.
2. HabOmonenue nuddysuu.
3. HabGmonenwue siBiieHUH, OOBSICHSFOIIMXCS TIPUTSHKCHUEM WU OTTAIKHBAHHEM YaCTHII BEIECTRA.

Jlabopamopnwvie padbomot u onvimeul.

1. OueHka quamMeTpa aToMa METOJIOM PSIIOB (C UCIOIb30BaHUEM (QoTorpaduii).
2. OnbITHI 10 HAOIIOACHUIO TEIIJIOBOTO PACIIUPEHUS a30B.
3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBu:keHue U B3auMoO/ieiicTBUE TeJl.

Mexannueckoe JBrkeHue. PaBHoMepHOEe u HepaBHOMepHOe JBrxkeHHE. CKOpocTh. CpelHsst CKOPOCTh IPH
HEPABHOMEPHOM JBM>KEHUU. Pacuér myTu U BpeMeHU JBUKECHHUS.

SBnenne nHepnuy. 3aKOH HHEPIUU. B3auMoielicTBUE TeJ KaK MPUINHA U3MEHEHUSI CKOPOCTH JBUKCHHSI TEI.
Macca kak mepa uHepTHocTH Tena. [1moTHocTh BeniecTBa. CBSI3b IUNIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €TUHUIIE
00BbEMa BelecTna.

Cuna kak xapakTepucTHKa B3aumojeicTBus ten. Cuna ynpyroctu u 3akoH ['yka. MI3mepenue cuibl ¢ momo-
B0 TUHAMOMETpa. SBJeHHE TATOTeHUs U cuia TshkecTH. Cuiia TSKeCTH Ha JIpyrux riaHetax. Bec tena. Heseco-
MocThb. ClI0KEeHHE CUJI, HAIIPaBJICHHBIX 110 OJIHOM mpsMoii. PaBHonelicTByomas cun. Cuna tpenusi. TpeHue cKouib-
JKEHUS ¥ TPEHHE MTOKOs. TpeHHE B IPUPOIC U TEXHUKE.

Hemoncmpayuu.
HabmroneHne MexaHMYecKoro JABM)KEHUS Tela.
N3mepenue ckopocTy MPSIMOIMHENHOTO ABMKEHHUS.
Habmronenue siBieHus: MHEPLUU.
Habumronenne n3MeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TEll.
CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIl.
CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.
Jlabopamopuvie padomol u onvimel.
Omnpenenenne CKOpOCTH paBHOMEPHOTO JIBHKEHUS (IIapuKa B )KMJIKOCTH, MOJEIU AJIEKTPUYECKOTO aBTOMO-
OISl M TaK Jajee).
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK HIapUKa M0 HAKIIOHHON TJIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPIOTO TeNa.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTKEHUS (IedopMallui) NPYKUHBI OT NPUITOKEHHON CHUIIBI.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOJIBKEHUS OT BEcCa Tejla U XapakTepa colpuKaca-
FOILIIXCST TOBEPXHOCTEN.
Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.
Jasnenue. CriocoObl yMEHBIIICHUS U yBeIUUEHUS AaBieHus. [laBieHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT
o0béMa, Temrneparypsl. [lepenada naBieHust TBEPABIMU TeaMHU, KUAKOCTSIMH U razamu. 3akoH [lackamns. [IneBma-
TUYECKHE MAIIUHbBI. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT MIyOMHBI. ['napoctatnueckuii napagokc. Cooliaronu-
ecs cocyibl. ['unpaBinueckne MEXaHU3MBI.

AtMmocdepa 3emiin u atMmocdepHoe AaBieHue. [IpuunHbl cyiecTBOBaHUS BO3AYIIHON 0005104k 3emiu. OnbIT
Toppuuennu. M3mepenne armocdepHoro aapieHus. 3aBUCUMOCTb aTMOC(EPHOTo JaBJIeHHUs! OT BBICOTHI HAJl YPOB-
HeM Mops. [Ipubops! A u3mMepeHust atMochepHOro AaBJICHUS.

JleiicTBrE )KMIKOCTH U raza Ha MOrpyKEHHOE B HUX TeJlo. BrlTankuBaromas (apxumeoBa) cuiia. 3akoH Ap-
xumena. [InaBanue ten. BoznyxormiaBanue.
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Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.
Ilepenaua naBiieHUs KUJIKOCTBIO U Ta30M.
Coo0maronmecs: CoCy/bl.
I'mapasnuueckuii mpecc.
[IposiBneHue neicTBUst aTMOCHEPHOTO TaBJICHHUS.
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6. 3aBHCHMOCTb BBITAIKHBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Tella U IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIAKOCTH.
8. VYcnoBue maBaHus Tell: IUIaBaHUE WU MOTPYKEHUE TEJ B 3aBUCUMOCTH OT COOTHOLIEHUS INIOTHOCTEN Tena
1 )KUJIKOCTH.
Jlabopamopuwie pabomul u onvimol.
HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B KUAKOCTb YacTH TeJa.
OmnpeneneHne BITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
[TpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLICH CUJIBI, IEHCTBYIOIIEH HA TEJIO B )KMJIKOCTH, OT MAacChl Teja.
OnBIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIBI, JEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT
00bEMa NOrpyKEHHOM B KUAKOCTh YaCTH TeJla U OT INIOTHOCTH KUJKOCTH.
5. KoHcTpyHpoBaHHE apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€ IPYy30II0AbEMHOCTH.
Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPIHUs.
Mexannueckas pabota. MoIHOCTb.
[TpocTble MeXaHU3MBI: pbluar, OJI0K, HAKJIIOHHAs MII0CKOCTb. [IpaBuio paBHoBecus poryara. [Ipumenenue npa-
BUJIAa paBHOBECHS phluara K O0J0Ky. «3oxotoe npaBuio» Mexanuku. KIIJ npocteix Mexanu3smos. IIpocteie mexa-
HU3MBI B OBITY U TEXHUKE.
Mexanuueckas 3Heprusi. Kunernueckast U noteHuuanbHas sHeprus. [IpeBpaiieHue oHOToO BHla MEXaHUYE-
CKOH 2HEPIUHU B APYroil. 3aKOH COXPaHEHUs JHEPTUH B MEXAHHUKE.

~
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Hemoncmpayuu.
1. TIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnwvie padbomovt u onvimol.

1. Omnpexnenenue pabOThI CUJIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHHUH TeJa 110 TOPU30HTAIBHON MOBEPXHOCTH.
2. MHccnenoBanue yCiaoBUM paBHOBECHUS pblyara.
3. UMsmepenue KIIJ] HakJIOHHOM IJIOCKOCTH.
4. H3yueHune 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPTUU.
8 KUIACC

Pa3gen 6. TensioBbIe AIBJICHUA.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KMHETHUECKON TEOPUH CTPOEHHUS BelllecTBa. Macca u pa3mepbl aTOMOB
1 MOJIEKyJI. OTIBITHI, OATBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopnenu TBEpAOrO, KHUAKOTO U ra3000pa3HOro cocTosHUl BemlecTBa. Kpucrannuueckue u amopgHble Tena.
OOBsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TEI HA OCHOBE MOJIOKEHUH MOJIEKYJIIPHO-KMHETHUECKOH Teo-
puu. CMauMBaHKEe U KallWJUIIpHBIE SIBJICHUS. TEeIIoBoe pacliupeHe U cxKaTHe.

Temneparypa. CB43b TeMIEPATyphbl CO CKOPOCTHIO TETJIOBOrO ABMKEHUS yacTull. BHyTpenHss sneprus. Cro-
coObI U3MEHEHHsI BHYTPEHHEH SHEPTUU: TeIUIoNnepeaada U cCoBepIIeHrne padoTel. Bupl Teruionepenadn: Termiomnpo-
BOJHOCTBH, KOHBCKIIM, HsnyquHe.

KonudecTBo TemnoThl. Y aenpHas TeT0EMKOCTD BEIIeCcTBa. Term1o00MeH U TETUIOBOE paBHOBECHE. Y paBHEHUE
TeruIoBoro Oananca. [1naBieHue u oTBepJeBaHNE KPUCTAIITMYECKUX BEIIECTB. Y elbHas TerioTa miasieHus. [la-
pooOpazoBanne u KoHaeHcamus. Mcnaperue. Kunenue. Y nenpHas Teniora mapooOpa3oBaHus. 3aBUCUMOCTh TEM-
nepaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DOHeprus TOmuBa. Y IeabHas TEII0Ta CrOpaHusl.

[Tpuntumner padboTh! TeroBsix apurareneit KI1/ termoBoro qeuratesns. TenaoBbie ABUTATENN U 3aIIUTA OKPY-
JKAKOUIEN CPEBI.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIECCaXx.



Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddysuu.
HaGuroienne sSiBJICHUI CMaYMBAHWS M KAAJUTSIPHBIX SBIICHUM.
HaO:roieHue TerioBoro pacuimpeHus Tell.
N3meHneHnue qaBieHus ra3a npyu U3MEHEHUU 00bhEMA U HAarPEBAHUU WA OXJIAXKICHHH.
[IpaBuia u3MepeHus: TEMITEPaTypPHI.
Bunael rerionepenaun.
OxJaxJIeHUe TIPU COBEPIICHUU PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
. Habmronenue kumneHus.
. HabGmoieHre nocTosiHCTBa TeMIIepaTyphl MPH IJIaBICHUH.
. Mopenu TeIIoBBIX IBUTATEIICH.
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Jlabopamopnwvie pabomot u onvimol.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

OneITHI IO BEIpAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUSI Fa30B, )KUJIKOCTEN U TBEPABIX TEN.

Omnpeznenenue AaBIeHUs BO3AyXa B OaJUIOHE MINPHILIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJIEHUS BO3/4yXa OT ero 00bEMa U HarpeBaHMs WIN OXJIaxKIe-

HUSL.

6. IIpoBepka runoresbl JIMHEHHON 3aBUCMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKOI TpyOKe OT
TEMIIEpATYPBHL.

7. HabmroneHue n3MeHeHus: BHYTPEHHEH SHepruu Tena B pe3yibTare Terionepeaadyd 1 paboThl BHEITHUX CHJI.

UccnenoBanue siBneHus TeriooOMeHa IpyU CMEIIMBaHUM XOJIOIHOM U ropsiueld BOJBI.

9. OmpeneneHne KOJIMYECTBA TEMJIOTHI, OJTYYEHHOTO BOJIOHM MPH TEMIO0OMEHE ¢ HarpeThiM METaJUIMYECKHM
HWINHIPOM.

10. OnpeneneHue yAeIbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca HCHapeHus.

12. OnpeneneHne OTHOCUTEIBHON BIAKHOCTH BO3IyXa.

13. OnpeneneHue yAeabHON TEMIOTHI MIABJICHUS JIbJA.
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Pazgea 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poja 3leKTpUUYeCcKUX 3apsAoB. BzaumopeiicTBue 3apspkeHHBIX Ted. 3akoH Kynona
(3aBUCHMOCTD CHJTBI B3aUMOJICHCTBUS 3aPsHDKCHHBIX TEJT OT BETUYUHBI 3aPSIOB U PACCTOSHHS MEXTY TEIIAMH ).

DnekTpuueckoe nojie. Hanpsok€HHOCTD anekTpuueckoro noiid. [I[puHuun cyneprno3uimu 3JIeKTPUIECKUX Mo-
nelt (Ha KaYeCTBEHHOM ypPOBHE).

Hocurenu snekTpuueckux 3apsioB. DIEeMEHTApHBIN 25iekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
TUAJICKTPUKUA. 3aKOH COXPaHEHUS AIEKTPUIECKOTO 3apsia.

DIEKTPUUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS JEKTPUUYECKOTr0 TOKa. ICTOYHMKM MOCTOSIHHOTO ToKa. [lei-
CTBUS SJIEKTPUUYECKOTO TOKA (TETUIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUICCKUN TOK B KUIKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuina Toka. DnekTpuyeckoe HanpsbkeHne. ColpoTUBICHUE POBOJAHKKA. Y IETTBHOE CO-
IIPOTUBJIEHHE BellecTBa. 3akoH OMa aiis ydacTka uenu. [locnenoBarenbHoe U napauieIbHOE COeAMHEHNE TPOBO/-
HUKOB.

PaGoTa n MOIIHOCTE 3JIeKTpUUYecKOro Toka. 3akoH J[koyns—JleHna. DIeKTpuiyecKkrue Menu U MoTPeOnTeNn
AIIEKTPUYECKOI SHEPTUH B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocTostHHBIE MarHuThl. B3anMoaeincTBrE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe nose. MarHutHoe nojie 3eMiu
Y €ro 3HaueHHe AJis *Ku3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHOE 1oJie AIeKTPUUYecKoro Toka. [Ipumenenue snex-
TPOMAarHUTOB B TE€XHHUKE. JI€HICTBME MArHUTHOIO IOJS HA MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb MOCTOSHHOTO
ToKa. Mcrionb30BaHue 3IEKTPOABUTATEIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onbrter @apazes. SBinenne snekTpoMarHuTHOW WHAYKIMH. [IpaBmiio Jlenmna. Dnexkrporenepatop. CrocoOs!
MOJTYYEHUS IIEKTPUICCKON YHEPTUH. DIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHHKAX YHEPTHH.



Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia aIeKTpUYECKUX 3apsA0B U B3aNMOJCHCTBUE 3apsyKEHHBIX TEl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAst UHTYKLIHS.

3aK0OH COXpaHEHUs MIEKTPUUECKUX 3apsi/IOB.

[IpoBOTHUKY M TUDIIEKTPUKH.

MoenupoBaHHE CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeficTBHS 2IIEKTPUYECKOTO TOKA.

. DIEKTPUYECKHUI TOK B JKUJIKOCTH.

. I'a30Bb1l pa3psia.

. I3mepenune cuiibl TOKa aMnepMeTpoM.

. MI3Mepenue a51eKTpruieckoro HanpspKeHHsT BOJIBTMETPOM.

. Peocrar 1 Mara3uH conpoTHBIICHUH.

. B3anmoieiicTBrE TTOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3/IeiCHHUs MOJHOCOB MAarHUTaA.
. MoaenupoBanre MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.

. OnpIT Dpcrena.

. MarauTtHoe nosie Toka. DIEeKTPOMarHurT.

. JleficTBrE MarHUTHOIO TOJISI HA TPOBOJHUK C TOKOM.

. DJEKTPOIBUTATEIb MTOCTOSTHHOTO TOKA.

. UccnenoBanue BIEHUS 3JIEKTPOMAarHUTHOM UHIYKIIMH.

. Onbitel Papajnes.

. 3aBUCUMOCTb HANPABJICHUS] HHAYKIIMIOHHOT'O TOKA OT YCIOBUM €ro BO3HUKHOBEHHS.
. DJeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuvie pabomul u onvimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITh O HAOIIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIIUEH U PU CONPUKOCHOBEHHH.

HccnenoBanue AeCTBUSA AIEKTPUYECKOTO OIS HA TPOBOJIHHUKHU U AUIEKTPHUKHU.

CO6opka u mpoBepka pabOThl MEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HAPSKEHNUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIIPS-
JKEHUs Ha PE3UCTOpE.

OnbIThI, TEMOHCTPUPYIOMINE 3aBUCUMOCTh 3JIEKTPUUECKOTO CONPOTUBIICHMS MPOBOJHUKA OT €ro JIMHBI,
IJIOLIAU TIOIIEPEYHOT0 CEUEHMS U MaTepHalla.

[IpoBepka npaBuiIa CI0KEHUS HAIPSKEHUH TIPH MTOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka nmpaBmiia [J1s CUJIBI TOKA MPHU MapajlIeIbHOM COEIUMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UYILETO YepPe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO Yepe3 JaMIIOUKY, OT HAIPSLKEHUS Ha HEH.

Onpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBUS IOCTOSIHHBIX MarHUTOB.

W3ydenne MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB TPU UX OOBbETMHEHUH U Pa3/IeICHUN.

Uccnenoanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTYIIKH ¢ TOKOM M MarHUTa OT CHJIbI
TOKA W HallpaBJICHUS TOKA B KaTYILIKE.

N3ydyenue neiicTBUs MarHUTHOTO T10JIsI HA IPOBOAHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboThl JIEKTPOIBUTATENS.

N3mepenue KIIJI anexTpoaBurareabHOl yCTaHOBKH.

OnBITHI IO UCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHON MHIYKIMH: UCCICJOBAHNE U3MEHEHUM 3HAYCHUS U
HAIpPaBJIEHUS UHAYKIIMOHHOIO TOKa.
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Pa3nen 8. Mexanuveckue siBJIeHUsI.

Mexanundeckoe nBmxeHue. MarepuanpHas Touka. CucreMa orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBU-
*KeHus. PaBHoMepHOe npsiMoinHelHOe iBUkeHue. HepaBHoMepHOe npsMonnHelHoe BrkeHne. CpenHss U MrHO-
BEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JIBU)KEHUH.

Yckopenue. PaBHOYCKOpeHHOE TpsMOTHHEHHOE BKeHHEe. CBoOOoMHOE mageHue. OnbIiTe [ anwes.

PaBHOMepHOE nBHKeHUE 10 OKpyxkHOcTU. [lepuoa u yactora oOpaieHus. JIuneitHas u yriaoBasi CKOPOCTH.
LleHTpOCTpEMUTEIBLHOE YCKOPEHUE.

ITepsriii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpetuii 3akon HeroTona. [IpuHuun cyneprno3unuu Cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CUiia TPEHUsI CKOJbXKEHUS, CUJIa TPEHUSI TIOKOSI, TPYTUe BUIbI
TPEHUSI.

Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOAHOTO MajieHus. J{BUKEeHNE TIIaHET BOKPYT
Connua. Ilepas kocMuueckast ckopocTs. HeBecOMOCTh U IEperpy3Ku.

PaBHOBecue marepuanbHON TOYKU. AOCONIOTHO TBEpP0E Tesno. PaBHOBecHe TBEPAOro Tela ¢ 3aKPETUIEHHOM
OCbI0 BpauieHusi. MomeHT cuibl. LIeHTp TshkecTu.

Nmnynbe Tena. MI3menenue umnyisca. mnyibc cuibl. 3aK0oH cOXpaHeHUs UMITyJibca. PeakTHBHOE JBUKEHHUE.

Mexannueckas pabota u MouHOCTh. PaGora cun TspkecTu, ynpyroctd, TpeHus. CBsa3b SJHEPTrUU U paObOTHI.
[loTenunanpHas 3Heprus Tena, NOJHATOTO HaJl HOBEPXHOCTHIO 3eMiin. [loTeHInanbHas SHEprus CKaTou Npy>KUHBI.
Kunernueckas sneprus. Teopema 0 KHHETHYECKOW SHEPIUH. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

HabmroneHne MexaHMYecKoro ABMKEHHS Tela OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

CpaBHeHME TTyTel U TPACKTOPHM IBMXKCHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
M3mepeHre CKOPOCTH U YCKOPEHUs NIPSAMOIMHENHOTO IBUKCHUS.

HccenenoBanne npu3HakoB paBHOYCKOPEHHOTO JIBUKECHUS.

HabmroneHne nBUKeHMs Tella 0 OKPYKHOCTH.

Habumroienne MexaHM4eCKHX SIBJICHUH, TPOUCXOSAIINX B ccTeMe oTcuéra « Tenexka» npu e€ paBHOMEPHOM
U YCKOPEHHOM JIBUKEHUU OTHOCUTENIbHO KaOMHeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS Tejla OT MACChl Teja U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBa CUII ITPU B3aUMOJICHCTBUN Tedl.

9. M3meHeHue Beca Tena NpyU yCKOPEHHOM JIBHKEHHH.

10. Ilepenauya ummyibca Npy B3aUMOACHCTBUU TE.

11. TIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TENl.

12. CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aMMOJEHCTBUH.

13. CoxpaHeHHe UMITyJIbca Mpu a0COMIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

14. HabmroeHne peakTUBHOIO IBUKEHHUS.

15. CoxpaHeHHE MEXaHUYECKOM dHEpPTruu Ipu CBOOOIHOM Ma/IEHUH.

16. CoxpaHeHHE MEXAHUUYECKOM SHEPTUU NIPU ABUKEHUHU TeJIa O AEMCTBUEM MTPYKUHBI.

o Uk wnE

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue Tpakta Ajs pa3roHa M JalbHEHIIero paBHOMEPHOTO IBMKEHUS IIApUKa WM TENIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM ABUKEHUS LIapyKa 110 HAKJIOHHOW MIIOCKOCTH.

Omnpeznenenue yCKOpeHUs Teja MpH PaBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPY paBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka runoTesbl: eciiy Npu PaBHOYCKOPEHHOM JIBKEHUH 0€3 HayaJlbHOW CKOPOCTH ITyTH OTHOCSTCS KakK

PAI HEUETHBIX YKCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIABJICHHUSL.

Onpenenenne ko3P puImeHTa TPESHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUU TeJla IO TOPU30HTAILHOM MOBEPXHOCTH.

10. OnpezneneHue pabOTHI CUIIBI YIIPYTOCTH MPU NOABbEME TPy3a C HUCIOJIb30BAHHUEM HEMOIBMYKHOTO M TOJIBUXK-
HOT'O OJIOKOB.

11. W3y4yeHue 3aKOHA COXPAaHEHUsI SHEPIUH.

o wnE
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Pa3zgen 9. MexaHnnueckue KoJe0aHUd U BOJTHBI.

Konebarenpaoe neuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHMIA: IEPUOJI, YaCTOTa, aMIUIUTYy1a. MaTema-
TUYECKUH U MPYXUHHBIA MasTHUKU. [IpeBparienne sHepruu npu KoyiedaTeIbHOM JIBUKEHUH.

3aryxaromue kKonebanus. BeinyxkneHnpie kosebanus. Pesonanc. Mexannueckue BoiaHbl. CBOMCTBA MEXaHHU-
yeckuX BOJH. [IpoaosnbpHbIe U onepednsie BOIHbL. JJIMHA BOJIHBI U CKOPOCTB €€ paclpoCTpaHeHus. MeXxaHnyecKue
BOJIHBI B TBEPJIOM T€JI€, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habumonenne xonebanuil e noJ 1eHCTBUEM CHIIbI TSKECTH M CUJIbI YIIPYTOCTH.
Habmronenue xonebanuil rpy3a Ha HUTH U HA IIPY>KUHE.

Habmronenne BBIHYKIEHHBIX KOJIEOaHUI U pe30HaHCa.

Pacnipoctpanenue npooabHbIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).
HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.
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Jlabopamopnwvie padbomot u onvimeul.

Omnpenenenne 4acTOTHI U MEPHOAA KOJICOaHUH MaTeMaTHYECKOT0 MasiTHHKA.
OnpezeneHye 4acTOThl U MepHoja KoineOaHUH NPy>KUHHOIO MasiTHUKA.
HccnenoBanue 3aBucUMOCTH Neproa KojaeOaHnuil MOABEIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NTEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HEe3aBUCUMOCTH Mepro/ia KouedaHuil rpy3a, MOABEIIEHHOTO0 K HUTH, OT Macchl Ipys3a.
OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NEpPHO/a KoJeOaHUI MPYKHHHOTO MasgTHUKA OT Macchl Irpys3a u
YKECTKOCTU IPYKUHBI.
7. W3mepeHue yckopeHUs: CBOOOAHOTO MaJIeHHUS.

Paznes 10. DiieKTpOMarHuTHoe 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DIEKTPOMAarHuTHOE MOoJjI€e. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [lIkana anexTpo-
MarHuTHBIX BOJIH. VICIOIB30BaHME 3JIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSA3H.
DnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.
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Hemoncmpayuu.
1. CBoiicTBa 31EKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. HM3yuyeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUIILHOTO Tee(oHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.
JIyueBas monens cBera. Mcrounnkn ceera. IIpsMonnHeitHoe pacnpocTpaHeHne cBeta. 3aTMeHus: CosHIa u
JIynsl. Otpaxkenue ceta. [Inockoe 3epkano. 3akoH OTpakKeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpesioMJieHHs cBeTa. [loHOe BHyTpeHHee oTpakeHue cBera. Mcmonb3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOAX.
Jlnnza. Xon nydeii B muH3e. OnTuyeckas cuctema QoroarnrmapaTa, MUKpOCKONa U Teneckona. ['1a3 kak onTu-
yeckas cucreMa. bam3opykocTs U JalbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HetoTOHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB. Jucrepcus cBera.

Hemoncmpayuu.

1. IlpamonnHeNHOE pacpOCTPaHEHHUE CBETA.
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OTtpaxxeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiieHue ceera.

ONTUYECKUN CBETOBOJI.

Xon styueit B coOuparomei Jnnse.

XoJ1 Ty4deil B paccenBaroleu JIMH3E.

[Tonydyenne n3o0paxeHuii ¢ HOMOLIbIO JINH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.
11. PasnoxxeHue 6eoro cBeTa B CIIEKTP.
12. Tlony4yenue GeIOTO CBETA MPU CIOKEHUU CBETA PA3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOI'O JIyda OT yIJla HaJeHusl.

W3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTH yrjia MPEIOMIIEHHUS] CBETOBOIO Jiyda OT yIJia MaJeHUsl Ha TPAHUIIE «BO3AYyX—
CTEKJIO».

[Toydenne n300paxeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PaCCTOSTHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OnbITHI 0 Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OMnBITHI IO BOCTIIPUSATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

Pa3gen 12. KBaHnToBbIE ABJICHUS.

OmnsiTel Pezepdopna u mianerapuas Mmozenb aroma. Mogens atoma bopa. Vcryckanne u moryiomeHne cBeTa

aromoM. KBanTel. JInneiuarsie CIICKTPBHI.

PannoakTuBHOCTB. AHLq)a, Octa- u raMma-us3JIydyCHUs. CTpOGHI/Ie ATOMHOTI'O dgapa. HYKJIOHHaH MOACJIb aTOM-

Horo sapa. M3oTonel. PagunoaktuBHbIE npeBpaiieHus. [lepros monypacmnanga aTOMHBIX sSIEp.

ﬂ,[[epHBIe pCaKkmuu. 3aKOHBI COXPAHCHUSA 3apsAJ0BOr0 U MaCCOBOT'O YHCCIIL. 9Hepr1/151 CBs3HU ATOMHBIX SOCP.

CBs13b Macchl 1 sHeprun. Peakiuu cuntesa u aenenus saep. Ucrounmku sueprun ColiHIa U 3BE3I.

o UM wnNE

Snepnas sHepreTuka. JIeMCcTBUSA paAMOAKTUBHBIX U3JIyYE€HUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CreKTphl U3JIy4€HUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnexTp Boaopoa.

Habmonenue tpekoB B kamepe BusbcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYYESHUH.

Peructpanus uznydeHus: pupOIHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopmnwvie padbomut u onvimul.

1. HalmroneHue CIUIONIHBIX U JTMHEWYATBIX CIIEKTPOB U3IYUCHHUS.
2. HccnenoBaHue TPEKOB: H3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY MYTH (110 oTorpadusim).
3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.



[ToBTOpUTENBEHO-00001IAIONINI MOTYSB TIPEAHA3HAYCH I CUCTEMAaTH3alui U 00001IEeHUS TPEIMETHOTO CO-
JIep’KaHMs U OMBITA ACATEILHOCTH, TPHOOPETEHHOTO IPH M3YUSHHUHU BCETO Kypca (DU3UKH, a TAKXKE JJIS TOATOTOBKU
K OCHOBHOMY TOCYJJapCTBEHHOMY 3K3aMeHY 1O (pU3UKE A1 00YHarOUINXCsl, BHIOPABIINX 3TOT YYEOHBIN MpeaMET.

[Ipu n3yueHnn 1aHHOIO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI AESITEIBHOCTH, HA OCHOBE KOTO-
pBIX OOecreuynBaeTcsl TOCTHKEHUE MPEAMETHBIX U METalpPEJIMETHBIX TUIAHUPYEMBIX Pe3ylIbTaToB oOyueHus, Gpop-
MHUPYETCSl €CTECTBEHHOHAY4Hasi TPAMOTHOCTh: OCBOEHUE HAy4HBIX METOJIOB MCCIEAO0BaHUS SBICHUM MPUPOABI U
TEXHHUKH, OBJa/IEHUE YMEHUSAMU OOBSACHATH PU3NUYECKUE SBJICHUS, IPUMEHSS MOJyYeHHbIC 3HaHUS, pelIaTh 3a/1a4H,
B TOM YHCJI€ KQUECTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMTIHATBEHO AEATENBHOCTHBINA XapakTep JaHHOTO pa3Jielia peaan3yeTcs 3a CYéT TOro, 4To 00ydarouecs
BBITNOJIHSIOT 33J]aHMs], B KOTOPBIX UM MpejJiaraeTcs:

Ha OCHOBE INOJYYECHHBIX 3HAHHWI Paclio3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHUE SIBICHHUS B OKpYXKAroIeh
IIPUPOJIE U TIOBCETHEBHOW KU3HU;

HCIIOJIB30BATh HAYYHBIC MCTOABI UCCIICTOBAHUSA (I)I/I3I/I‘IGCKI/IX HBHGHHﬁ, B TOM YMUCJIC JIA ITPOBCPKU I'MIIOTE3 U
MOJIYYCHHA TCOPETUUCCKHX BBIBOIOB,

O00BACHATH HAay4YHBIC OCHOBBI HauOoJiee BaXKHBIX IIOCTI/DKGHI/II;'I COBPCMCHHBIX TGXHOJIOFHfI, Halmpumcep, MmpakTu4dec-
CKOI'O MCITIOJIb30BaAHUA Pa3JIMYHBIX UCTOYHHUKOB SHCPIUHM HAa OCHOBC 3dKOHA IPEBPALICHUA U COXPAHCHUA BCCX U3-
BCCTHBIX BUAOB SHCPIUu.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOB-
HOI'O OBHIETI'O OBPA3OBAHUA

N3yuenue ¢pu3MKU Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs HAINPABICHO Ha JOCTH)KEHHE JTMYHOCTHBIX, METa-
IPEIMETHBIX U NMPEAMETHBIX 00pa30BaTENIbHbBIX PE3YIbTATOB.
B pesynbTare uzydeHus pU3MKU Ha ypOBHE OCHOBHOIO 001Iero oOpa3zoBaHus y oOydaroiierocs OyayT
c(OpPMHPOBAHBI CIETYIOINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHUSA:
e —IPOSBIIEHUE UHTEpPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HAYKH;

e —IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;
e 2) rpa’KaaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e —TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B O6Cy>K)1€HI/II/I O6H.[CCTB€HHO 3HAYUMBIX U OTHYCCKUX np06neM, CBsI3aH-
HBIX C IMPAKTUYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (bHSHKH,
e —O0OCO3HAHMEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX TPUHIHIIOB B ACATCIIBHOCTHU y‘IéHOFO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e —BOCIPUATHE ICTETMUECKUX KayecTB (PU3NUYECKON HAYKHU: €€ TapMOHMYHOI'O MOCTPOSHHUS, CTPOTOCTH, TOUHO-
CTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e —OCO3HAHME LEHHOCTU (PU3MUECKON HayKHU KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpa, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BAXKHEUILIEH COCTaBIIAIOLIEN KYIbTYPBI;

e —Ppa3BUTHE HayYHOH JII0OO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM 1A TEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOIO 0J1ATONOJy U

e —OCO3HaHHUE IIEHHOCTU 0€30IacHOro 0opa3a JKU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, BAXXHOCTH Ipa-
BIJI 0€30I1aCHOTO TOBEJIEHUSI HAa TPAHCIOPTE, HA JOPOrax, C AIEKTPUUECKUM M TEIJIOBBIM 000PYAOBaHUEM B
JIOMAIITHUX YCJIOBUSX;

e —c(OpMHUPOBAHHOCTH HaBBIKA pe(IeKCUH, TPU3HAHNE CBOETO MpaBa Ha OLIUOKY U TaKOTO K€ IpaBa y ApYyroro
YEIIOBEKA;

e 6) TPYI0BOIO BOCIINTAHMA:



—aKTHBHOE y4acTUe B PELICHUM MPAKTUUYECKHUX 3aj1a4 (B paMKax ceMbU, 00pa30BaTeIbHOW OpraHU3aluu, To-
poJa, Kpasi) TEXHOJIOTHYECKON U COLIMAIbHON HAIIPABICHHOCTH, TPEOYIOIINX B TOM YHCIIE U (PU3MUECKUX 3HA-
HUM;

—HMHTEpEC K NPAKTUIECKOMY U3yUSHHIO MPO(ECCHid, CBI3aHHBIX C (PH3UKOM;

7) IKOJIOrH4eCcKOro BOCIIUTAHMS

— OpHEHTAIMsI Ha TPUMEHEeHNE (PU3MUECKUX 3HAHUHN JUTSI PeLICHHUs 33/1a4 B 00JIACTH OKPYIKAIOIIEH Cpeibl, Iia-
HUPOBAHMS OCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIIEICTBUI I OKPYKAIOLIEH Cpebl;

— 0CO3HAHHUE TII00aBHOIO XapaKTepa SKOJIOTHYECKUX MPo0JIeM U ITyTel UX pelieHus;

8) ajanTanuu K U3MEHSIOIMMCS YCJI0BHAM COLMAJIbLHON U NPUPOIHON cpelbl:

—OTPEOHOCTH BO B3aMMOAECHCTBUY IIPU BBIITOJHEHUH UCCIIEI0BAaHUN U IPOEKTOB (PU3UUYECKOI HAIIPABICHHO-
CTH, OTKPBITOCTB OIIBITY U 3HAHUSIM JPYTHUX;

— IIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeSTeIbHOCTD;

—TOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie GOPMYIMPOBATH UJEH, IIOHATHS, TUIIOTE3BI O
¢u3nueckux 00beKTaxX U SBICHUIX;

—0CO3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IUITAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUM;

— CTpeMJICHHE aHAJU3UPOBATh U BBIABIATH B3aMMOCBSI3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM UYHUCIIE C
UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

—OLIEHKA CBOMX JIEMCTBUI C y4y€TOM BIMSIHHSA Ha OKPYKAIOLIYIO Cpeay, BO3MOXHBIX I100AJIBHBIX MOCIHE-
CTBHIA.

METANPEAMETHBIE PE3YJIbTATHI

B pe3ynbraTe ocBOSHHUs TPOrpaMMbl 10 (PU3KKe HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus y 00y4aroerocs
OynyT chopMHUpOBaHBI MeTaNpeMeTHbIe Pe3yJIbTAaThl, BKIOYAIOIINE MMO3HABATCILHBIC YHUBEPCAIbHBIC
yueOHbIE ICHCTBUS, KOMMYHHKATUBHbIE YHUBEPCAIbHBIC YIeOHbIC ICHCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC
yueOHbIe AeHCTBHUS.

[lo3naBaTenbHbIE YHUBeEPCAIbHbIE YUeOHbIE AeiCTBUS
Bba3oBble JJoruueckue geiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKN OOBEKTOB (SBJICHHUN);

yCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHUS ISt 0000IIIEHUSI U CPAaBHEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMBIX (DaKTax, TaHHBIX ¥ HAOIFOICHUSX, OTHOCS-
mMXcs K (PU3HMUECKUM SIBICHUSIM;

BBISBJISITH IPHUYUHHO-CIIC/ICTBEHHBIC CBSI3U IPU N3YYCHUN (PU3NICCKUX SIBJICHUW U IMPOIIECCOB, JCIIATh BHIBOJIBI
C UCTIOJb30BAaHUEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBSI3SIX
(bU3UYECKUX BEITMYNH;

CaMOCTOSITENILHO BBIOUPATH CIIOCOO pelieHus ya4eOHol Gu3ndeckoil 3a1auu (CpaBHEHHE HECKOIBKUX BapHaH-
TOB PENICHHSI, BEIOOP HanOoJIee TOXOISIIET0 ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBsble nccienoBarebCcKHue AeiCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT IMTO3HAHNUS,

MMPOBOAUTH IO CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (1)I/I3I/I'-ICCKI/II71 OKCIICPUMCHT, HC-
0oJbIIIOe HccneaoBaHne (U3UUECKOTO SIBICHHUS,

OIICHUBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAITHIO, TTOYUECHHYIO B X0JI¢ UCCIICIOBAHUS WITH IKC-
MEPUMEHTA;

CaMOCTOSTENIbHO (POpMyIHpoBaTh OOOOIIEHHUS] WM BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOTO HAOJIOICHUS,
OIIbITa, UCCIICAOBAHMUA,

POTHO3UPOBATH BO3MOKHOE JIaIbHENIIIEe Pa3BUTHE (PU3NICCKUX MPOIIECCOB, a TAKXKE BBIABUTATh MPEITOIO-
KECHUA 06 HX PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ nnopmanmeii:



OPUMEHSTH Pa3InYHbIe METOIbl, HHCTPYMEHTBI U 3aIpOChI ITPH MOUCKE U 0TOOpe MH(OPMAIK WIIHA JaHHBIX C
y4ETOM TIPEAIIOKEHHON yueOHON (DU3NIECKOM 3a1auH;

aHAM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUIOB U (HopM Ipea-
CTaBIICHHS,

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIBHYIO (OPMY MpeICTaBIeHUs] HHPOPMALIMU U WIUTIOCTPUPOBATH peliae-
MBIE 33/1a4K HECJIO)KHBIMU CXEMaMH, JHarpaMMaMu, HHOU rpadukoil 1 uX KOMOWHAIHSIMH.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B X0JIe 00CyX/IeHHs yueOHOro MaTepuana, pe3yJlbTaToB JJaOOPaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh BOMPOCHI
M0 CYIIECTBY OOCYXkK/IaeMOl TeMbI M BBICKA3bIBATh WJICH, HAICIICHHBIC HA PEIICHHUE 3a/Ia4d U MOJJICPIKAHUE
0J1aroXkenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOM CYXKICHHS C CYKJICHUSIMU JIPYTUX YYACTHUKOB JIMAIOTa, OOHAPYKUBATH PA3IMUUE U CXOJI-
CTBO MO3UIIHIL;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABIATh PE3yJIbTaThl BBHIOJIHEHHOTO (DU3MUECKOTO OmbITa (IKCIIEPUMEHTa, UCCIIEI0BaHUS,
IIPOEKTA);

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHANBUAYAIbHON pabOThl MpU PEIIEHUH KOHKPET-
HOU (PU3NIECKOI MPOOIIEMBL;

MPUHUMATH 1I€JTM COBMECTHOM AESITeNbHOCTH, OPTraHU30BBIBATH JIEHCTBUS 0 €€ JOCTIXKEHUIO: PaCIpeiesaTh
poir, 00CYXIaTh MPOLIECCHI U PE3YIbTAThl COBMECTHOH pa0dOThI, 000011aTh MHEHHS HECKOJIBKHX JIFOJICH;
BBITMIOJHATH CBOIO YaCTh pa0OThI, JOCTUTAst KAYECTBEHHOTO Pe3yiIbTaTa 10 CBOEMY HAINPaBICHUIO U KOOPAUHHU-
pysI CBOM JICUCTBHS C APYTUMHU WICHAMHU KOMAH/IbI,

OILICHMBATh KAYECTBO CBOETO BKJIAJa B OOLINI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHSI.

PeryisiTuBHBIe yHHBepcaJdbHbIe y4eOHbIE AeiiCTBUS
Camoopranmn3anus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIUX JUIsl perieHns pU3nueckux 3HaHul;
OPUEHTUPOBATLCSA B PA3IMYHBIX MOAXOAAX MPHUHATHUS PELICHUH (MHIUBUAYAIbHOE, NPUHATHE PELICHUS B
rpynine, NpUHITHE PEeIIEHUH TPYIIOoil);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM pelleHHs (pu3nueckod 3a/aud WM IJIaHa MCCIIEJOBAaHUS C YUETOM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh IpejiaraéMble BapuaHThl pellie-
HUM;

Jies1aTh BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

JTaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeJiaraTh IIaH e€ H3MEHEeHMUS,

OOBSICHATH MPUYHHBI JOCTHKEHUS (HEJOCTHXKEHUS ) PE3yJIbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY PHOOPETEH-
HOMY OIIBITY;

BHOCHUTB KOPPEKTHUBHI B JCATEIBHOCTD (B TOM YHCIIE B XO/1 BHIIOJIHEHUS (PU3MUECKOTO UCCIIEOBAHNUS UITH TIPO-
€KTa) Ha OCHOBE HOBBIX OOCTOSATEIbCTB, U3MEHUBIIUXCS CUTYallMd, YCTAHOBJIEHHBIX OMIMOOK, BO3HMUKIIHX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LI U YCIOBUSIM;

CTaBUTH ce0s HA MECTO JJPYroro YeJI0BeKa B X0/JI€ CIIOpa WM JTUCKYCCUH Ha HAYYHYIO TEMY, TIOHUMAaTh MOTHUBBI,
HaMEpEeHUs U JIOTUKY APYroro;

IPU3HABaTh CBOE MPaBO Ha OLIMOKY MPH PELICHUN (PU3HMUECKUX 3a/1a4 WK B YTBEPIKICHUAX HA HAYYHBIE TEMBI
U TaKoe ke MpaBo APYyroro.



INPEJIMETHBIE PE3YJIBTATbBI

K kon1y o0y4enus B 7 Kjacce IpeAMETHBIEC pe3y/IbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpa)xath chop-
MHPOBAaHHOCTb y O0YYaIOMINXCS YMEHHH:

UCIIO0JIb30BaTh MOHATHUSA: (PU3HUECKUE U XMMUYECKHE SIBJICHUS, HAOII0I€HUE, SKCIIEPUMEHT, MOJIeIIb, TMIIOTE3a,
€IMHUIIB (PU3NYECKUX BEJTMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEPI0E, )KUAKOE, ra3o0-
o0pa3Hoe), MEXaHUYEeCKOe JIBUKEHNE (PaBHOMEPHOE, HEPABHOMEPHOE, NPSIMOJIMHENHOE), TPAEKTOPHS, PABHO-
neicTByromas cuia, aeopmanus (ynpyras, TiiacTudeckas ), HeBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;
paznnyath siBiieHus (augysus, TenaoBoe ABUKEHHE YaCTHIl BEIECTBA, pABHOMEPHOE JIBUKEHHUE, HEPABHO-
MEPHOE JIBUKCHUE, HHEPLUS, B3aUMOJACUCTBUE TEJl, PABHOBECUE TBEPBIX TEII C 3aKPEITIEHHOM OCBIO Bpalle-
HUS, IIepeaya JaBiIeHNs TBEPIbIMU TeJIaMH, XKHUIKOCTSIMHU U Ta3aMu, aTMoc(epHoe aBieHue, IlaBaHue Ted,
IIPEBPALIEHHS] MEXaHUUECKON SHEPIUN) 110 OIMCAHMIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOH-
CTPUPYIOILUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE N3YYCHHBIX (PU3MUECKUX SIBIICHUH B OKPYKAIOLIEM MHUPE, B TOM YHUCIIe (pu3nyeckue
ABJICHUS B IIPUPOJIE: IPUMEPBI IBUIKEHUS C PA3JIUYHBIMU CKOPOCTSIMU B )KUBOM U HEXKUBOW IIPUPOJE, NIEHCTBHE
CHJIBI TPEHHUS B TIPUPOJIE M TEXHUKE, BIMSHUE aTMOC(HEPHOTO JIaBICHUS HA )KUBOM OpraHu3M, IJIaBaHue PbIO,
pbIYary B Teje 4eJI0BEKa, IPU STOM MEPEBOAUTH MPAKTUUECKYIO 33/1auy B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE
CBOMCTBA (NIPU3HAKK) (PU3UUECKUX SBICHUN;

OIKCBIBATh M3YYEHHBIE CBOMCTBA TeNl U (U3MYECKUE SIBICHHS, UCIONb3Ys (pu3nyeckue BeIWYMHBI (Macca,
00BEM, IIJIOTHOCTbH BELIECTBA, BPEMSL, TyTh, CKOPOCTb, CPEJIHSS CKOPOCTb, CHJIAa YIIPYTOCTH, CUJIA TSKECTH, BEC
TeJa, CUja TPEeHUs, JaBjeHue (TBEPIOro Tena, )KMIKOCTHU, ra3a), BHITAJKUBAIOIIAs CHJIA, MEXaHUYecKas pa-
060Ta, MOITHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOO((HUIIMEHT TOJIE3HOTO IEHCTBUS MEXaHHU3MOB, KHHETHYE-
CKasl ¥ MOTeHLUaIbHasl SHEPIUs), IPU ONUCAHUHU IPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI MCIIOJIb3YEMbIX
BEJIMYHH, X 0003HAYCHUS U CTUHHIBI (PU3MUECKUX BEIWYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3UYECKyIO BEJIMUMHY C APYTUMH BEJIUYMHAMH, CTPOUTh I'papUKU N3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NUYECKUE SBICHUS U ITPOLIECCHI, UCIIONIb3Ys MPaBUIa CIOKEHUS CHII (BJIOJIb
OJTHOM mpsiMoit), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumezaa, MpaBUIO paBHOBeCHUS pblyara (010Kka), «30-
JIOTOE MPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHHs] MEXaHUUYECKOM SHEpruu, IPU 3TOM JIaBaTh CIOBECHYIO (op-
MYJIMPOBKY 3aKOHA U 3aIIMCBIBATH €0 MaTEMaTHUECKOE BBIPAKEHHUE;

O0BSACHATH (PU3MUECKUE SIBICHHUS, POLIECCH] U CBOICTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyallui MpaKTh-
KOOPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHHE U3 1-2
JIOTMYECKHUX IIaroB ¢ Oonopod Ha 1—2 M3ydyeHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WIN
3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 elcTBUS, UCIOB3YS 3aKOHBI U (DOPMYIIbI, CBSA3bIBAOLINE (DU3UUECKUE BE-
JMYUHBL: HA OCHOBE aHAJIN3a yCJIOBHUS 337a4YM 3alUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKUE BETH-
YUHBI B OPMYJIBI U IPOBOIUTH PAacu€Thl, HAXOAUTH CIIPABOYHbIE JAHHBIE, HEOOXOANMBIE JIJIsl pEIICHUs 3a/a4,
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOH (prU3MuecKoi BETNUHHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU NOMOIIHM (GU3NYECKUX METOJIOB, B OITMCAHUU HCClie-
JIOBaHUS BBIJICIATH MPOBEPSIEMOE MPEINOI0KeHHE (TUIIOTE3Y), pa3inyaTh U HHTEPIPETHPOBATH NOTYYESHHBIN
pe3yNbTaT, HaXOAUTh OIIMOKHU B XOJ€ ONBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3MUECKUX SBICHUN WM (PU3UUECKUX CBOMCTB Tes: (hOPMYIMPOBATH
IpoBepsieMble MPEANOI0KEHHU, cOOUpaTh YCTAHOBKY M3 MPEIOAKEHHOIO 000OpYIOBaHUS, 3alUCHIBATh X0/
OTbITa U POPMYIIUPOBATH BHIBOJIBI;

BBITNOJIHATH NMPSMbIE U3MEPEHUS pACCTOSHUSA, BpEMEHHU, Macchl Tejia, 00bEMa, CUIIBI U TEMIIEPATYPhI C UCIIOJb-
30BaHMEM aHAJIOTOBBIX M LHU(POBBIX TPUOOPOB, 3aUCHIBATH MOKA3aHUS IPUOOPOB € YUETOM 3a/1laHHON abco-
JIOTHOW MOTPEIIHOCTH U3MEPEHU;

IPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PM3NYECKOI BEIMYHHBI OT JPYTOd ¢ UCIIOIB30BAHUEM MPSIMBIX
U3MEpPEHMH (3aBUCUMOCTHU IYTH PAaBHOMEPHO JIBHKYIIET0Cs Teja OT BPEMEHHU JIBM)KEHUS Teja, CUIIbl TPEHUs
CKOJIBXKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIBI TPEHUS OT TLIO-
I3 COIPUKOCHOBEHUS TEJl, CUJIbI YIIPYTOCTH OT YIJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CHJIBI OT 00bEMa
NOrpyKEHHON YacTH TeJla U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH OT IIOTHOCTH TeJa, OT INTyOUHBI, Ha
KOTOPYIO IIOTPY>KEHO TEJIO0, YCIOBUM MIaBaHUA Tell, YCIOBUM paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4eOHOTO HCCIEeI0OBaHUs, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEys MPEIOKEH-
HOMY IUIaHy, GUKCUPOBATh PE3YJIbTAThI I0JIyY€HHON 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BUJIE IPEATIOKEH-
HBIX TaOJUI] ¥ TPapHKOB, AETaTh BEIBOIBI 10 pe3yJIbTaTaM UCCIIET0BaHMS;



IPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIMYMH (IUIOTHOCTD BELIECTBA KHUJIKOCTH U TBEPIOTO Tena,
CHUJIa TPEHUS CKOJIbKCHMSI, JABJICHUE BO3/1yXa, BBITAJIKUBAIOIIAs CHJIA, JCHCTBYIOMAs HA MIOTPYKEHHOE B KHUJI-
KOCTb T€JI0, KOA(Q(PHUIIMEHT MOJIE3HOTO NEHCTBHS MPOCTHIX MEXaHU3MOB), CIIeys MPEAT0KEHHON HHCTPYKIIUU:
IIPY BBIMOJIHEHUHM U3MEPEHUH cOOMpPATh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYEHUE MCKOMOMH
BEJIMYUHBI,

coOuro1aTh MpaBuia TEXHUKH O€3011aCHOCTH IIPpU paboTe ¢ 1a00opaTOpHBIM 000pYyI0BaHUEM;

yKa3bIBaTh MPUHIMIIEI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, CO-
oO1aroliyecs cocy/ibl, 6apoMeTp, pplyuar, MOABMKHBIA U HENTOJIBUKHBIM OJIOK, HAKIIOHHAs IJIOCKOCTb;
XapaKTepu30BaTh MPUHIIMIIBI ICHCTBHSI H3yYSHHBIX IPHOOPOB M TEXHUUECKUX YCTPOUCTB € OTIOPOIl Ha X OIH-
caHus (B TOM YHCIIE: NOJIINITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABINYECKUN MTpecc, MAHOMETP, BBICOTO-
Mep, MOPIIHEBON HACOC, apEOMETp), UCIOJb3Yys 3HAHHS O CBOMCTBAX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH NMPHUMEPHI (HAXOAUTh MH(POPMAIMIO O MPUMEpPax) MPAKTUUYECKOTO MCIOIb30BAHUS (PU3MUECKUX
3HAHUM B OBCEIHEBHOM KU3HU 151 o0ecriedeHns: 0€30MacHOCTH MPH OOpaIlleHUu ¢ IpUOopaMu U TeXHUYe-
CKHMH YCTPOICTBaMM, COXPaHEHUS 3/10pOBbs U COOJIIO/IEHUSI HOPM 3KOJOTMYECKOI0 MTOBEACHUS B OKpYXkKato-
Ien cpene;

OCYIIECTBIISITH OTOOP MCTOUHUKOB MH(popMaru B MIHTEpHETE B COOTBETCTBUH C 33/IaHHBIM ITOMCKOBBIM 3a-
IIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAHUN M MYyTEM CPaBHEHUS Pa3iIMYHbIX UCTOYHHUKOB BBIJEIATH HH(pOpMa-
LU0, KOTOPast SIBJISIETCS IPOTUBOPEUMBOM NI MOXKET OBITh HEZOCTOBEPHOIA;

UCIIO0JIb30BAaTh [TPU BBHIIIOJHEHNUH YUEOHBIX 3a/JaHUI HAyUYHO-TIOMYJIIPHYIO JIUTEpaTypy (PU3NYECKOr0 cojlepKa-
HUS, CIIPAaBOYHbIE MaTepHalibl, pecypchbl ceTu HTepHeT, Bi1aieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, IIpe-
oOpa3oBaHus UH(OPMALMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 UCTOYHUKOB HH(pOpMa-
UM (PU3UYECKOT0 CO/IEPIKaHMs, B TOM YKCIIe MyOJIMYHO AeaaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOeKTOB
WIM Y4eOHBIX HCCIEI0BAaHUM, IPU 3TOM IPaMOTHO MCIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN ammapar Kypca
(Gu3uKH, CONPOBOXKIATH BHICTYINICHHE IIPE3CHTALICH;

IIPY BBIIIOJTHEHUH YYE€OHBIX MPOEKTOB U UCCIIEJOBAHUM pacnpeaesiTh 0043aHHOCTH B IPYIIE B COOTBETCTBUU
C TIOCTaBJIEHHBIMU 33[a4aMH, CJIETUTh 3a BBIIOJIHEHUEM IIJ1aHa JIeHCTBUH, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JIEATEJIbHOCTb TPYIIIbI, BBICTpaUBaTh KOMMYHUKATUBHOE B3aMMO/ICIICTBHE, YUUTHIBAsS MHEHUE OKPY-
KAIOUIHX.

K koHI1y 00y4eHus B 8 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)xathb cop-
MHUPOBAHHOCTb Y 00y4arOIINXCs YMEHUMN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHbIE CO-
CTOSIHMSI BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HBIE Tella, HACHIIICHHbBIN U HEHACHIIIICHHBIN Map, BIAKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOI ABUTaTeNb, JIEMEHTAPHBIM 2JIEKTPUUECKUM 3apsi,
3JIEKTPUYECKOE MOJI€, TPOBOJHUKU U TUAIEKTPUKHU, TOCTOSHHBIN AIEKTPUUECKUI TOK, MATHUTHOE TOJIE;
pa3nuyath sIBIEHUS (TEIUIOBOE PACIIMPEHHE U CKaTue, TeIlonepeaayda, TeioBoe paBHOBECHE, CMaylBaHUeE,
KalWJUISIPHBIC SBIICHUS, UCTIApEHUE, KOHICH AU, TNIaBIIeHUe, KpUCTain3anus (OTBepJeBaHue), KUIICHHE,
Teruionepeaya (TerIonpoBOAHOCTh, KOHBEKIINS, U3ITyUYEHHUE), dJIEKTPU3aALUs TEJl, B3aUMOJICHCTBUE 3aps/IOB,
JEHUCTBUSI DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aUMOJIEHCTBUE MArHUTOB, JE€HCTBUE MAarHUTHOTO
M0JIs Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIMS) IO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE SBICHHE;

pacrno3HaBaTh MPOSBIEHUE U3YUEHHBIX (U3NUYECKUX SBJICHHUM B OKPYXKAIOLIEM MUPE, B TOM YHCie (pU3nUecKue
SIBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KAIMJUISIPHBIE SIBJICHUSI B IPUPOJE, KPUCTAILIBI B IPUPO/IE,
uznydyenue ColHIa, 3aMep3aHre BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHes, CHera, 3JIeK-
TpPUYECKHE SBJICHHS B aTMOc(hepe, JIEKTPUIECTBO KUBBIX OPraHM3MOB, MATHUTHOE T0JIe 3eMJIH, Apeid mo-
JIXOCOB, POJIb MArHUTHOTO TOJISL JUTs1 )KM3HU Ha 3eMIIe, MOJISIPHOE CUSTHUE, ITPU 3TOM MTEPEBOAUTH TPAKTUYECKYIO
3a/1a4y B yueOHYIO, BBIICTISTH CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKHM) (PU3UUECKHUX SBICHUI;

OIMCHIBATh U3YUYEHHbIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONB3Yysa (GU3NYECKUE BETUYUHBI (TemIepa-
Typa, BHYTPEHHSISI SHEPTHUsl, KOJUYECTBO TEIUIOTHI, yJeJIbHasl TEIJIOEMKOCTh BEIIECTBA, yJelIbHasl TEIUIOTa
IUTaBJICHUS, YAENbHAs TEIUIOTa mapooOpa3oBaHusl, ylelbHasl TEIUIOTa CropaHus TOIUIMBA, KO3(PPUIMEHT 1o-
JIE3HOTO IEUCTBUS TEIJIOBOM MaIIMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa, SJICKTPUUECKUN 3apsijl, CHIIa TOKa,
JNEKTPUUYECKOE HANpsHKEHHE, COPOTUBICHUE MPOBOJHUKA, yIEIbHOE COMPOTUBIICHHUE BELIECTBa, padoTa U



MOIITHOCTb AJIEKTPHUYECKOTO TOKA), IPU OMHCAHUH MTPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIIOIB3YEMbIX
BEJIMYMH, 0003HAYEHUS U €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U-
3MYECKYIO BEJIMUMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TPaQUKH U3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX Be-
JINYYH;

XapaKTCpU30BaATh CBOMCTBa TCII, (1)I/I3I/ILICCKI/IG SABJICHUA W ITPOLCCChI, UCII0JIb3Ysl OCHOBHBIC ITOJIOXKCHUA MOJIC-
KYJIIPHO-KMHETHYECKON TEOPUU CTPOEHUS BEIECTBA, MPUHIIUI CYNEPIIO3ULIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3aps/a, 3akoH Oma Juis ydacTka 1enu, 3akoH Jxoyns—JIeHiia, 3aKkoH COXpaHeHUS
SHEPruM, IPU 3TOM JaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATh €0 MATEMaTHYECKOE BBIpaKe-
HUE;

00BSACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYallui MPAKTUKOOPUEHTH-
POBAHHOTI'O XapaKTCpa: BbIABJIATH NPUIUHHOCIICACTBCHHBIC CBA3U, CTPOUTH 06’b$ICH€HI/I€ n3 1-2 nmorudeckux
11aroB ¢ OMopoi Ha 1—2 M3ydyeHHBIX CBONCTBA (PU3MUECKUX SBJICHUH, (DU3MUECKUX 3aKOHOB UM 3aKOHOMEP-
HOCTEH;

pemaTth pacuéTHbIC 3a/1a4u B 2—3 MEHCTBUS, UCTIOIb3Ys 3aKOHBI U (hOPMYIIbI, CBSA3bIBAIOLINE (DU3HUUECKUE Be-
JUYUHBI: HA OCHOBE aHAJIM3a yCJIOBHSI 33J]a4M 3allMChIBATh KPATKOE YCIOBHE, BBISABISATH HEIOCTATOK JTAHHBIX
JUISL pEIICHUS 3a/1a4M, BBIOMPATh 3aKOHBI ¥ POPMYJIIbI, HEOOXOIUMBIE Ui €€ pelleHus], MPOBOIUThH PACYETHI U
CpaBHHBATD MOJYUCHHOC 3HAYCHUC (1)I/I3I/I‘-IGCKOI>'I BCJIMYHUHBI C U3BECTHBIMU JaHHBIMU,

pacro3HaBaTh IPOOIEMbI, KOTOPbIE MOKHO PEIIUTDH MPU MOMOIIU (PU3NYECKUX METOJIOB, HCIIOIB3YsI OMIHCAHNE
HCCIICAOBAaHUs, BBIACIIATE IIPOBEPACMOC IIPCAIIOJIOKCHNE, OICHUBATDL ITPABUJIBHOCTD IMOPsAIKaA IIPOBECACHU S UC-
CJIeIOBaHMSI, IeaTh BHIBOJIBI;

IIPOBOJIUTH OMBITHI 110 HAOIIONEHUIO (PU3UUECKUX SIBICHUH MM (U3NIECKUX CBOWCTB Tell (KanMUIIPHBIC SB-
JICHUsI, 3aBUCUMOCTh JIaBIICHUS BO3/yXa OT €ro o0bEéma, TemrepaTypbl, CKOPOCTH IMPOLecca OCTHIBAHUS U
HArpeBaHUs TMPU U3TYYCHUH OT [BETAa W3ITy4aromiei (MOTJIONIArOIIe) TTOBEPXHOCTH, CKOPOCTh MCIAPCHUS
BOJIBI OT TEMIEPATYPhI KUAKOCTU U TUIOMIAIN €€ TTOBEPXHOCTH, AJIEKTPU3ALUS TeNl U B3aUMOICHUCTBUE DIIEK-
TPUYICCKHUX 3apsAa0B, B33HMOI{CI>1CTBI/IC MMOCTOAHHBIX MArHUTOB, BU3YyaJIN3allUsd MAaIrHUTHBIX [IOJIEW ITOCTOSIHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOIO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOWCTBA JJIEK-
TPOABHUTATENS TIOCTOSIHHOTO TOKA): (hOpMyITHUpOBaTh MPOBEPSIEMBIE TPEATIONIOKEHHS, COOUPATh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYA0BaHNUS, OTIMCHIBATH XO/1 OTBITA  (POPMYITHPOBATH BHIBOIBL

BBITIOJIHATD HIPAMBIC UBMCPCHUSA TEMIICPATYPhI, OTHOCUTEIILHOU BIIAKHOCTU BO3/]1yXa, CUJIbl TOKA, HAITPSAXKCHU A
C MCTOJIh30BAaHNEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUYECKUX BETUYHH, CPABHUBATH PE3yIbTaThl U3ME-
peHuii ¢ yuéTom 3aaHHON aOCOTIOTHON MOTPEITHOCTH;

MIPOBOMTH HCCIEAOBAHNE 3aBUCIMOCTH OJTHOM (hM3MUECKOI BETUYHMHBI OT IPYTO C UCTIOIh30BAaHUEM MPSIMBIX
H3M€p€HHI>i (SaBI/ICI/IMOCTL COIMPOTUBJICHHUA IMPOBOJHUKA OT €TI0 MJIMHBI, IUIOIIAaJAN HOMEPCUYHOTO CCUCHUA U
yIIeTBHOTO COMPOTUBIICHHS BEIIECTBA MPOBOJIHMKA, CUIIBI TOKA, UIYIIET0 Yepe3 MPOBOJIHUK, OT HANIPSKEHUS
Ha MPOBOJIHUKE, UCCIICAOBAHNE TIOCIIEIOBATEIIFHOTO U MAPAILICIIBHOTO COSMHEHHI TPOBOHUKOB): TUTAHUPO-
BaTh MCCIEOBaHNEe, COOUPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIIeys MPEAT0KEHHOMY IUIaHy, GUKCH-
POBaTh PE3YyJIbTATHI HOJ'IyLIeHHOI\/JI 3aBUCUMOCTU B BHUJIC Ta6J'II/IH n Fpa(l)I/IKOB, ACJIaTh BBIBOABI IO pE3yJIbTaTaM
UCCIIeJIOBAHMS,

MPOBOAMTH KOCBEHHBIE U3MEPEeHUsI (PU3MUECKUX BeNUYHH (yIe/bHAas TEIUIOEMKOCTh BELIECTBA, COMPOTHUBIIE-
HUE TPOBOJHMKA, pad0Ta U MOIIHOCTH IJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPHU-
MCHTAJIbHYIO YCTAHOBKY, CJICAYs Hpe)]J'IO)KeHHOI\/'I HHCTPYKIUHU, U BBIYUCIIATH 3HAYCHNUE BCIIMUNHBI,
coOrOAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH TIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB € OMOPOI HA UX OIH-
caHus (B TOM 4HCIIe: CUCTEMa OTOIUICHHSI JOMOB, THTPOMETP, TapoBasi TYypOUHA, aMIIepMETp, BOIBTMETP, CUET-
YUK 3JIEKTPUYECKON DHEPTUH, JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTEIbHbBIE IEKTPOnpuOOpsl (pHu-
MEPBHI), JEKTPUIECKHE MTPEIOXPAHUTEIH, dJICKTPOMATHUT, SJIEKTPOABUTATENH IOCTOSHHOTO TOKA), UCTIONB3YS
3HaHUS O CBOMCTBAX (PU3NYECKUX SBJIEHUN 1 HEOOXOAUMBbIe (PU3NUECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIbHBIE TIPUOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (KHUJKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHEIO CrOpaHMUs,
AIEKTPOCKOTI, PEOCTAT), COCTABIIATH CXEMBI ANEKTPUUECKUX IETEH C MOCIeI0BATEILHBIM U MapalIeIbHBIM CO-
€IMHEHHUEM DJIEMEHTOB, pa3inyas yClIOBHbIE 0003HAYEHHUSI 3JIEMEHTOB JIEKTPUYECKUX LIETel;

NPUBOIUTH MPUMEPH! (HAXOAUTh WH(POPMAIMIO O TPUMEpPaxX) MPAKTHUYECKOTO HCIOIb30BaHUS (PU3MUECKUX
3HAHWI B TIOBCEAHEBHOM KU3HM JUIsl 0OecTieueHnust O€30MacCHOCTH MIPH OOpallleHuH ¢ TPUOOpaMu U TEXHHUYE-
CKUMHU YCTPOMCTBAMH, COXPaHEHUS 3I0POBbS U COOJIFOICHUS HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYXKAr0-
e cpene;

OCYIIECTBIISATH TOUCK HHPOpMAIIH (PU3UIECKOTO coiepKaHus B VIHTepHeTe, Ha OCHOBE UMEIOITNXCSl 3HAHUN
U IMyTEM CpaBHEHHMsI JOTIOJIHUTEIBHBIX HCTOYHUKOB BBIACIATH HHPOPMAIUIO, KOTOPas SBJSETCS IPOTUBOPE-
YUBOU UM MOXET OBITh HEJOCTOBEPHOI;



UCTIOJIb30BATh MPH BHITIOJTHEHUH YIEOHBIX 3aJaHHi HAYYHO-TIOMYJISIPHYIO TUTEPATypy GU3HUECKOTO COIepKa-
HUS, CIIPABOYHBIC MaTEePHAIIbI, PeCypChl ceTn IHTEpHeT, BiIaieTh MpuéMaMu KOHCIICKTHPOBAHHS TEKCTa, IIpe-
oOpa3zoBaHus HH(GOPMAIMK U3 OJTHON 3HAKOBON CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKUE YCTHBIE COOOIIEHUsI, 000011ast HH()OPMAITHIO U3 HECKOIBKHUX
UCTOYHUKOB (PU3NYECCKOTO COJICPIKAHUS, B TOM YUCIIEC MyOIHYHO MPEACTABISATh PE3yIbTaThl TPOSKTHON HITN
HCCIICIOBATEIILCKOM JIeATEIBbHOCTH, MPU 3TOM IPAMOTHO HCIIOJIb30BAaTh W3YYCHHBIN IMOHATHUHHBIA ammapat
Kypca (hU3UKH, COMTPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIIUCH;

IIPH BBITIOJTHCHUH YUEOHBIX TPOCSKTOB U HCCIICIOBAHUI (PHU3NIECCKUX TIPOIECCOB PACIIPEICIATh 00SI3aHHOCTH B
IpyNIe B COOTBETCTBUU C IMOCTABJICHHBIMH 33J]a4aMU, CJICIUTh 32 BHIMOJTHCHUEM IUIaHA JCHCTBHIA M KOPPEK-
THPOBATH €r0, aJICKBAaTHO OIECHUBATh COOCTBEHHBIM BKJIAJ B JICATEIIBHOCTH TPYIIIIBI, BHICTPAUBATh KOMMYHH-
KaTUBHOE B3aWMO/ICHCTBUE, MPOSBIISIS TOTOBHOCTH pa3pemiaTh KOHMINKTHL

K koniy o0y4enus B 9 kjacce npeaMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpa)xath cop-
MHUPOBAHHOCTb y 00yUaroIIUXCsl yMEHUH:

MCIIOJIb30BATh IOHATHUA: CUCTEMA OTCUETA, MaTepUaAJIbHAs TOUKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYE-
CKOT'O JIBWXKEHUS, nedopMmanus (ynpyras, IiIacTU4ecKasi), TpeHUE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBE-
COMOCTb U NEPErpy3KH, LEHTP TAKECTH, a0COIOTHO TBEPOE TEIIO, LIEHTP TAKECTH TBEPAOIO Tella, paBHOBE-
cHe, MeXaHU4ecKre KoJieOaHus M BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, AIEKTPOMArHUTHBIC BOJIHBI, IITKAJIA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb U JAJIbHO30PKOCTh, CIIEKTPHI MCIYCKAHUS U TOIJIOLICHHUS,
anbda, OeTa- U TaMMa-U3Ty4eHUs, H30TOIIBI, SACpHAs SHEPTETHKA,

pas3inyath sBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE IPSMOJIUHEHHOE IBU)KEHUE, PABHOYCKOPEHHOE PSIMO-
JUHENHOEe JABM)KEHUE, CBOOOIHOE IMaJIEHUE TEJl, PABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJIEHCTBUE
TeJI, PEaKTUBHOE JIBWKEHME, KosieOaTeabHOe ABMKEHHE (3aTyXarolllie U BBIHY)KJCHHbIE KOJIeOaHuUs), pe3o-
HAHC, BOJIHOBOE JIBM)KEHUE, OTPAaXKEHHUE 3BYKa, NMPSMOJIMHEHHOE PACIIPOCTPAHEHHE, OTPAKEHUE U MIPEJIoMIIe-
HHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3JIoKEHHE OElIoro CBeTa B CHEKTP U CIOXKEHHUE CIIEK-
TpaJIbHBIX IIBETOB, AUCIIEPCHSI CBETA, €CTECTBEHHAs paAH0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOrO CIIEKTPa
U3ITy4EeHHS ) [0 OIMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3U-
YECKOE SIBJICHUE;

pacro3HaBaTh IPOSBIEHUE U3YUYEHHBIX PU3NUECKUX SIBJICHUN B OKpY>KatoIlleM MUpe (B TOM uncie Gpusndeckue
ABJICHUS B NPUPOJEC: NMPUIUBBI U OTJIMBBI, ABMKEHHE IIaHeT COJHEYHON CUCTEMBI, PEAaKTHUBHOE JBUKCHHE
YKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHUE, CEIICMUUECKHUE BOJIHBI, IlyHAMH, 3XO,
[[BETa TeJl, ONTUYECKHE SBJICHUS B MPHUPOJE, OMOIOTHYECKOe JeHCTBUE BUIMMOTO, YIbTpadHuoIeTOBOTO U
PEHTT€HOBCKOTO MU3JIYy4€HU, €CTECTBEHHBIN pajiiOaKTUBHBIN (OH, KOCMUYECKHE JTy4YH, palOaKTUBHOE U3ITY-
YeHHe NPUPOAHBIX MUHEPAJIOB, AEHCTBUE PaJMOAKTUBHBIX U3YYEHUN Ha OPraHn3M YeJIOBEKa), PH 3TOM Iie-
PEBOUTH MPAKTUUECKYIO 33/lady B y4eOHYIO, BBIJEISATH CYIIECTBEHHBIE CBOMCTBA (NMIpU3HAKU) (PU3MUECKUX
SIBIICHUI;

OINMCHIBATh U3YUEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SBIICHUS, UCTIONb3Yys (PU3NUYECKHE BEIMUMHBI (CPEaHSS 1
MI'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHHMH, YCKOPEHHUE, IEPEMELICHHE, ITyTh, YIJIOBas CKO-
pOCTb, CHJIa TPEHHUSI, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOpEeHHEe CBOOOIHOIO MaJIeHUs, BEC Tela, UMITYJIbC
TeJa, UMITYJIbC CUJIbI, MEXaHHUYeCcKasi paboTa U MOLIHOCTb, MOTEHIMATIbHAS SHEPT U TeJa, MOAHATOTO HaJ I10-
BEPXHOCTBIO 36MJIU, TOTEHIIMAIbHAS SHEPTUS CX)KATOW MPYKUHBI, KHHETUUECKasl SHEPTus, MOJIHAs MeXaHu4de-
CKasi SHEeprus, MepHo U 4acToTa KoueOaHui, JUIMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA,
MoKa3aTesb IPEJTOMIICHUS CPEJIbl), IPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, 0003HAUYEHUS U €IUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYJIBI, CBSA3bIBAIOIINE JAHHYIO (H-
3UYECKYI0 BEJTMUMHY C JPYTMMHU BEIMYMHAMM, CTPOUTH IPaQUKU N3YUYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX Be-
JIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3YsI 3aKOH COXPAaHEHUs SHEPTHUH,
3aKOH BCEMUPHOIO TATOTEHUS, IPUHIMI CYNEPIIO3ULINN CHJI, IPUHIUII OTHOCUTEIBHOCTHU [ anuies, 3aKOHbI
HrproToHA, 3aKOH COXpaHEHHUs UMITYJIbCA, 3aKOHBI OTPA)KEHUS U MPEIOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS 3a-
PSAIOBOTO M MAacCOBOTO YHCEN MPH SACPHBIX PEaKIUsIX, IPU STOM JlaBaTh CJIOBECHYIO (POPMYIHNPOBKY 3aKOHA
1 3aIIUCBIBATH €0 MAaTEMAaTHYECKOE BBIPAKCHHUE;

O0BSICHATH (PU3NYECKUE MPOLIECCH M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalluil MPaKTUKOOPHEHTH-
POBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHHE U3 2—3 JTIOTMYECKUX
IIaroB ¢ ONOPOH Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEP-
HOCTECH;

pemaTh pacuéTHbIC 3a7auu (OMUPAIOIIMECs HA CHCTEMY U3 2—3 ypaBHEHMIA), HCIIONIB3Ysl 3aKOHBI U ()OPMYIIHI,
CBSI3bIBAIOIME (PU3MUECKUE BEJIUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/lauM 3alMCBIBaTh KPATKOE yCIOBHE,



BBISBIISITH HEAOCTAIONINE WIIM H30BITOYHBIE JaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE [T Perie-
HUSI, TIPOBOJIUTH PACUYETHI M OLICHUBATH PEATMCTHYHOCTD MOTYYSCHHOTO 3HAUCHHS (PU3NUECKON BETMYHMHBL;
pacro3HaBaTh Ipo0IeMbl, KOTOPhIE MOKHO PELIUTh MPHU MOMOIIN (PU3HUECKUX METOJI0B, UCTIONb3YS OIHCAHUE
WICCIIEZIOBAHMS, BBIICIISATH IIPOBEPIEMOE IIPEATIONOKEHNE, OLICHUBAT MIPABHIBHOCTH MOPSIIKA TPOBEICHNUS HC-
CJICZIOBaHMUSL, JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOCHUN U OIIBITOB;

IPOBOJIUTH OTIBITHI 110 HAOMIOCHNIO (U3MYECKUX SBICHUHN MK GU3MYECKUX CBOMCTB TeJ (M3y4eHUE BTOPOTO
3akoHa HploTOHA, 3aKOHA COXPaHEHUs SHEPTHH, 3aBUCUMOCTD TIepro/ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a U KECTKOCTH NPYKHUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MAJIBIX KOJICOAHHH, TPSIMOJIMHEIHOE
pacrpocTpaHeHHe CBETa, Pa3IoKEHHE OEIOoro CBETa B CHEKTP, M3yYCHHUE CBOMCTB M300paKEHUS B IJIOCKOM
3epKaje ¥ CBOMCTB M300pakeHHs IpeIMeTa B COOMparoiell IMH3e, HAOII0ICHHE CIUTOIIHBIX M JIMHEHYaThIX
CIIEKTPOB U3JIYUEHHS): CAMOCTOSTEILHO COOMpaTh YCTAaHOBKY M3 M30bITOUHOr0 Habopa 000pyI0BaHuUs, OIH-
CBIBATh XOJI OIIBITA U €T0 Pe3yIbTaThl, HOPMYINPOBATH BHIBOJIBI;

IPOBOJIUTH NMPH HEOOXOJMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONPEeNsisi CpeHee 3HaUeHne N3MepsieMoi Be-
TUIUHBI (POKYCHOE pacCTOSHHE COOMPAIOIEH JIMH3bI), 000CHOBBIBATh BHIOOP CrIocO0a U3MEpeHUs (M3MEPH-
TEIBHOTO IPUOOopa);

IPOBO/INTH MCCIIECAOBAaHNE 3aBUCUMOCTEN (PU3NYECKUX BEIWYHH C MCIIOIb30BaHHEM NPSMBIX U3MEpEHHH (3a-
BUCHMOCTb ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBIKCHHH 0€3 HaualbHOM CKOPOCTH, Nepruoia Koyeda-
HHUI MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH yIJIa OTPaKCHUS CBETa OT yIJIa MajJCHUs U
yIi1a IpeJOMIICHHUS OT YIJia TMaJeHHs): TUIAHUPOBATh MCCIIE0OBAaHUE, CAMOCTOSTEILHO COOMPATh YCTaHOBKY,
(HUKCHpOBaTh Pe3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (DM3MUECKUX BEIUYUH B BHUJIE TAOJIUI] M TPA(UKOB, Jie-
JaTh BBIBOBI 110 pPe3yJIbTaTaM UCCIICIOBAHMS;

IPOBO/IUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEJINYMH (CPEeIHSsI CKOPOCTh M YCKOPEHHE Teja MPHU paBHO-
YCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOJHOTO MAJCHUs, JKECTKOCTh NPYKHUHBI, KOXPPHUIMEHT TPEHHUS
CKOJIb)KCHHUSI, MEXaHU4YeCcKast padoTa M MOIIHOCTb, YaCTOTa U MEPHOA KoJIcOaHHH MaTeMaTH4ecKoro U Tpy-
KUHHOTO MasiTHUKOB, ONTHYECKAsi CHJIa COOMpArOIIel JTMH3BI, paJIMOAKTHBHEIN ()OH): TUIAHUPOBATH U3MEpe-
HHSI, COOMpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHS, CIEAYS NPEeAI0KEeHHONH HHCTPYK-
IIH, BBIYMCIIATH 3HAYCHUE BEIMYUHBI U aHAM3UPOBATH IOJYYEHHBIE PE3YJIbTAThl C YYETOM 3a/JlaHHOU IO-
I'PEIIHOCTH U3MEPEHUi];

coOiroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

pas3in4aTh OCHOBHBIE MPU3HAKH U3YyYEHHBIX (PU3MYECKUX MOJIeNIeii: MaTepualibHas TOUKa, aDCOIIOTHO TBEPI0€
TEJI0, TOYSUHBI UCTOYHUK CBETA, JIy4, TOHKAs JINH3a, TUIAaHETapHAass MOJIENTb aTOMa, HyKJIOHHAs! MOZIEITb aTOM-
HOTO S7pa;

XapaKTeprU30BaTh MPUHIIMIIBI ICHCTBHSI H3yYSHHBIX MPHOOPOB M TEXHMUECKUX YCTPOUCTB C OTIOPOI Ha MX OTIH-
caHus (B TOM YHCIIE: CIIUJOMETP, AATYUKH TOJI0KEHUS, PACCTOSIHUSL U YCKOPEHHUs, PaKkeTa, 3X0J0T, OUKH, Ie-
puckor, oToanmapar, ONTHYECKUE CBETOBO/IBI, CIIEKTPOCKOI, JO3UMETP, KamMepa Buibcona), ncnomnp3ys 3Ha-
HUS O CBOMCTBaX (PM3NUECKUX SABJICHUN U HEOOXOAUMBbIe (hU3NUYECKHe 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH W3YYE€HHBIX TEXHUYECKUX YCTPOHCTB, N3MEPHUTEIBHBIX TPH-
OOpOB M TEXHOJOTMUYECKHX MPOLIECCOB MPHU PEIIEHUH y4eOHO-IIPAKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI IS
MOCTPOEHHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOuparouieil TuH3e;

HOPUBOAUTH NMPUMEPH! (HAXOAUTh MH(POPMAIMIO O TPUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUS (PU3UUECKUX
3HaHWUN B MMOBCEIHEBHOM KU3HU JIJIs1 oOecriedeHnst 0e30MacHOCTH MpU O0OpalleHnH ¢ MpudopaMu U TEXHUYE-
CKUMH YCTPOMCTBAMU, COXpAaHEHHUs 3/I0POBbs M COOJIOACHUS HOPM IKOJIOTHUECKOTO MOBEIEHUS B OKPYIKalo-
el cpene;

OCYILECTBIISATH MOMCK HHPOpMaLuu (uznyeckoro copepkanus B IHTepHETE, CAMOCTOATENBHO HOPMYIHUPYS
MIOVMCKOBBIN 3aIpOC, HAXOAMUTD ITYTH OTIPEIEICHHUS IOCTOBEPHOCTH MOTy4eHHOH WH(POpPMAIIMY Ha OCHOBE IME-
IOIIMXCS 3HAHUHN M JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCTIOJTB30BAaTh MTPH BBHITIOJTHEHNH YUEOHBIX 3aJaHHU HAYIHO-TIOMYIISIPHYIO TUTEPATypy GU3NIECKOTO CONIepKa-
HUS, CIPaBOYHBIE MaTepPHaJIbl, pecypchbl ceTH HTepHeT, BiaaieTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTA, Ipe-
o0Opa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(POPMALIUU U3 HECKOJIBKUX UCTOY-
HHUKOB (PM3HMYECKOTO COJCPIKaHMsI, ITYOJIMYHO MPEICTABIATH PE3yIbTaThl IPOSKTHOM MIIN MCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIM MOHATUHHBINA anmapaTr U3y4aeMoro pasfelna
(U3UKH U COPOBOK/IATh BEICTYIUICHHE PE3CHTAINEN C y4ETOM 0COOCHHOCTEH ayJUTOPHH CBEPCTHUKO



TEMATHYECKOE IINTAHHPOBAHUE

7 KIIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IPOrpaMMbl KonuuecTBo uyacos DnekTpoHHbIe (UG POBEIE) 00pa3oBaTEIb-
n/m Bcero | Konrponbhsbie pa- | [Ipaktudeckue pa- HBIE PECYPChI
0OOTBI OOTEI
Pasznen 1. ®usuka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
11 ®dusuka - HayKa o IpUpPoAe 2 Bu6muotexa [JOK
https://m.edsoo.ru/7f416194
1.2 DOu3nYeCKUe BEITUYUHBI 2 1 bubnunoreka LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO MTO3HAHUS 2 1 bu6nmoreka [IOK
https://m.edso0.ru/7f416194
Wroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUSI O CTPOEHHH BellleCTBa
2.1 CrtpoeHue BeliecTa 1 bu6nmorexa LIOK
https://m.edso0.ru/7f416194
2.2 JIBroKeHUE U B3aMMOJICHCTBHE YaCTHI] BEIIECTBa 2 1 bu6nmorexa LIOK
https://m.edso0.ru/7f416194
2.3 ArperatHple COCTOSIHHS BEIIECTBA 2 bu6nmorexa LIOK
https://m.edso0.ru/7f416194
Wroro no pazneny 5
Pasznea 3. /IBuskeHue U B3aUMoO/1eiicTBHE TeJl
3.1 MexaHn4ecKoe ABHKCHHE 3 bubmnoreka IIOK
https://m.edsoo.ru/7f416194
3.2 WNueprus, macca, TUIOTHOCTh 4 1 bubmnoreka IIOK
https://m.edsoo.ru/7f416194
3.3 Cuita. Bunsr cun 14 1 2 bubnunoteka I[JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
4.1 Hasnenue. Ilepenaua naBineHust TBEPAbIMU T€AMU, KU~ 3 bubnunorexa LIOK
KOCTSIMH Y Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBneHue XUAKOCTH 5 bubmmorexa [JOK
https://m.edso0.ru/7f416194
4.3 ATMmoc(epHoe TaBiieHue 6 bubmuorexa [IOK
https://m.edso0.ru/7f416194
4.4 JlelicTBHE XKUAKOCTHU U Ta3a Ha OTPYKEHHOE B HUX TEJIO 7 1 3 bubmuotexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
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Pa3znea S. Pa6ora u MOIIHOCTH. JHEeprust

5.1 Pabora 1 MOIIHOCTH 3 1 bubnunoreka LIOK
https://m.edsoo.ru/7f416194

5.2 IIpocTeie MexaHU3MBI ) 1 Bu6muotexa [JOK
https://m.edsoo.ru/7f416194

5.3 Mexanuueckast SHEprus 4 1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f416194

Uroro no pazgeny 12

PesepBHOE BpeMms 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 12

8 KVIACC
Ne HaumeHnoBanue pa3aenoB v TeéM MPOrpaMMBbI KonnuecTtBo yacos DnekTpoHHbIe (1 poBbIe) 00pa3oBaTeNb-
n/n HBIE PECYPChI
Bcero | Kontponbabie pa- | Ilpaktuueckue pa-
00ThI 00THI

Pa3gen 1. TensioBbIe IBJICHUSA

1.1 | Ctpoenue u cBOICTBA BEILIECTBA 7 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f4181ce

1.2 | TenioBBIE MTPOIIECCHI 21 1 5 bu6nmorexa LIOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny 28

Pa3nen 2. DjekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

2.1 | DnexTpuyeckue 3apsibl. 3apsuKEHHbIE Tela U MX B3auMoJIei- 7 1 bubmuoteka [IOK

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

2.2 | [locTOSIHHBIH 3IEKTPHUECKUI TOK 20 1 7 bubmuoteka [IOK
https://m.edsoo.ru/7f4181ce

2.3 | MarauTHbIC SBJICHUS 6 1 15 bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

2.4 | DneKTpoOMarHuTHasT WHIYKIUS 4 bu6muoreka [JOK
https://m.edsoo.ru/7f4181ce

Wroro mo pazueny 37

PezepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

No HanmMeHnoBanue pa3iesoB U TEM IPOTrPaMMBI KonnuecTBo yacos OnekTpoHHbIe (IU(POBHIE) 00pa3oBaTEb-
n/n HBIE PECYPCHI
Bcero | Kontponbheie pa- | Ilpaktuyeckue pa-
OOTBI OOTHBI

Pa3zgen 1. Mexannueckue siBJICHHUSA

1.1 MexaHn4ecKoe OBMKEHUE U CIIOCOOBI €r0 OIMMCAaHUS 10 1 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

1.2 BsaumoneiictBue Ten 20 1 3 but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

1.3 | 3aKkoHBI COXpaHECHUS 10 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Wroro no pazneny 40

Pa3nes 2. Mexanuveckue KoJieOaHUsI H BOJHBI

2.1 MexaHn4eCKHE KOIcOaHuUs 7 3 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

2.2 | MexaHu4eckue BOJHBI. 3BYK 8 1 3 bubnmnoreka HOK
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 15

Paznen 3. DieKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DrmexTpoMarHUTHOE I0JIE ¥ AIIEKTPOMArHUTHBIE BOJTHBI 6 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Wroro mo pazueny 6

Pa3nes 4. CBeToBbI€C SABJICHHUS

4.1 | 3akoHBI pacIpOCTPAHEHUS CBETA 6 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 | JIuH3bl U ONITHYECKUE TPHOOPHI 6 3 bu6muoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 | Pa3noxxeHue 0esoro cBeTa B CHEKTP 3 2 bu6n. [IOK https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3nes 5. KBaHTOBBIC SIBICHHSA

5.1 | McmyckaHue U MOTJIONICHUE CBETA aTOMOM 4 1 buo6a. [IOK https://m.edsoo.ru/7f41a4a6

5.2 | CtpoeHue aTOMHOIO spa 6 1 bu6a. [HOK https://m.edsoo.ru/7f41a4a6

5.3 S nepHble peakiun 7 1 1 bu6a. IHOK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Paznes 6. lloBTOpuTE1bHO-0000 1AM MOAYJIb

6.1 | [oBropenue i 0GobImeHne Kypca (pu3ukH 3a 7-9 Kace 9 2 | Bu6. IIOK https://m.edsoo.ru/7f41a4a6

HWroro no pazueny 9

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27 \
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MNOYPOYHOE INNTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KonnuectBo yacos IIpumeyanue
n/m Bcero | Kon- [Tpak-
TPOJIb- | THYe-
HBIE pa- | CKHe
00THl | paboOTHI
1 ®du3nka — Hayka 0 Ipupojie. SIBIeHus TpUpobl 1
2 DusnuecKue SBICHUS 1
3 dusnyecKue BETMYMHBI U UX H3MEPCHUE 1
4 Ypok-uccinenosanue "M3mepenne reMepaTypbl 1 1
IIPH ITOMOIIY JKUKOCTHOTO TEPMOMETPA U J1aT-
YHKa TEMIIEPATYPhI"
5 Mertoap! HayuHOTO NTo3HaHUs. Onucanue puznde- 1
CKHUX SABJICHHUH C IIOMOIILIO MOJIETIEH
6 VYpok-uccnenosanue "[IpoBepka rumoressl: 1aib- 1 1
HOCTb IMOJIETA IIapUKa, MYIIEHHOT'O TOPH30H-
TaJbHO, TEM O0JIbIlIe, YeM OO0JIbIIe BhICOTA MycKa'
7 Ctpoenue BemiecTBa. ONBITHI, T0KA3bIBAIOLINE 1
JIMICKPETHOE CTPOSHHE BEIIECTBA
8 JIBY>KEHUE YaCTHUII BEIICCTBA 1
9 Ypok-uccienoBanue «OMBITH IO HAOIOICHUIO 1 1
TEIUIOBOTO PACHIMPEHUS Ta30B)
10 | ArperatHble COCTOSIHUS BEIIECTBA 1
11 | OcoOGeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI. 1
O6061mmenue no pazaeny «llepponavansHble cBe-
JICHUS O CTPOCHUH BEIIECTBAY
12 | Mexanuueckoe qBHXeHHE. PaBHOMEpHOE U He- 1
pPaBHOMEPHOE JIBUKCHHE
13 | Cxopoctb. Enunuiel ckopoctu 1
14 | Pacyer nyTH ¥ BpeMEHH JBUKECHUS 1
15 | Muepuus. Macca — Mepa HUHEPTHOCTH Tell 1
16 | IImotHOCTH BemecTBa. Pacuer maccel m 00beMa 1
TeJa MO €ro MIOTHOCTH
17 | JIaGoparopnas padota «OnpeeneHue IIOTHOCTH 1 1
TBEPJIOTO TEJIA»
18 | Pemenne 3amau no teme "[InoTHOCTE BerecTBa" 1
19 | Cuia xak XapakTepUCTHKA B3aUMOJICHCTBHS TEIL. 1
Cuna ynpyroctu. 3akoH ['yka
20 | JlabGoparopuas padota «/3y4ueHHE 3aBHCHMOCTH 1 1
pacTsikeHus (eopMann) NpyKUHbI OT IPUIIO-
JKEHHOM CUJIBD»)
21 | SBnenue Tarorenus. Cuia TSHKECTH 1
22 | CBsI3b MEXKILy CHIIOH TSDKECTH M Maccoi Temna. Bec 1
tena. Pemenue 3agau no teme "Cuna tspkectu"
23 | Cwia TshKeCTH Ha IpyruXx IiaHerax. dusndeckue 1
XapaKTEPUCTHUKU TUIAHET
24 | Uzmepenue cui. JluHamoMeTp 1
25 | Bec tena. HeBecomocTh 1
26 | CnoxeHue IByX CHJI, HAIIPABICHHBIX MO OJTHOU 1
npsiMoid. PaBHOIelCTBYIOIIIAS CHIT
27 | Pemenue 3amau no teme "PaBHOAEHCTBYIOTAS 1
cun"”
28 | Cuna tpenus u e€ Buasl. TpeHue B mpupojae u 1

TCXHHUKE




29 | JIabopatopHas pabota «/3ydueHne 3aBUCUMOCTH 1
CHWJIBI TPEHUS CKOJIbKEHUS OT CHIIbI IABJICHUS U
XapakTepa COMPHUKACAIONINXCS TOBEPXHOCTEN

30 | Pemenue 3aa4 Ha onpezeNieHHE PaBHOACHCTBY- 1
FOIIEN CHIBI

31 | Pemenue 3anau no temam: «Bec Tenay, «I'padu- 1
yeckoe u3oopakenue cui», «Cuibly, «PaBHOCH-
CTBYIOIIAsI CHJI»

32 | KontposbHas paboTta mo tTemaM: «MexaHn4ecKoe 1
IBIDKeHHE», «Macca, INIOTHOCThY, «Bec Temay,
«'padpuueckoe nzobpaxkenue cmny, «Cuibh»

33 | HaBnenne. CiocoObl yMEHBIICHUS U YBEINYCHUS 1
JTABJICHUS

34 | laBicHue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a OT 1
00BEMa, TeMIepaTypbl

35 | [lepenaua naBieHus: TBEPABIMH TEIAMH, KU KO- 1
CTsIMU ¥ razaMu. 3akoH [lackans

36 | JlaBicHuUE B )KMAKOCTH U ra3e, BRI3BAaHHOE ACH- 1
CTBUEM CHIIBI TSKECTH

37 | Pemenue 3ama4 o TeMe «JlaBlIeHHE B KUIKOCTH 1
u rasze. 3akoH [lackamns»

38 | Coobmaroniuecs: Cocyabl 1

39 | I'mapaBnudeckwuii nmpecc 1

40 | Manowmertpsl. [TopirHEeBO# KUJIKOCTHBIN HACOC 1

41 | Atmocdepa 3eMiH U IPUYHHBL € CYIeCTBOBA- 1
HUS

42 | Bec Bo3ayxa. ATMocepHOE JTaBICHHE 1

43 | U3mepenne atmocdeproro aapneHus. OmbiT Top- 1
pHUYeIIn

44 | 3aBUCHMOCTb AaTMOC(EPHOTO AABJICHUS OT BbI- 1
COTHI HaJl YDOBHEM MODSI

45 | bapomerp-anepoua. ATMocdepHoe JaBiIeHUE Ha 1
pa3IMYHBIX BBICOTaX

46 | Pemenue 3ama4 o teme " AtmMocdepHoe iaBie- 1
Hue"

47 | [leticTBHE KUIKOCTH Y Ta3a Ha TIOTPY>KEHHOE B 1
HUX TeJ0. ApXUMeI0Ba CHia

48 | JIabopaTtopHas pabora «OmnpeesieHue BbITATKH- 1
BAIOLLIEH CHUJIBI, AEMCTBYIOLIEN HA TEJIO, IOTPY-

YKEHHOE B )KHJIKOCTD)

49 | JIabopaTtopHas paborta o Teme «MccienoBanue 1
3aBUCHMOCTH Beca Tejia B BoJIe OT 00bEMa Mmorpy-
JKEHHOMU B KHUJIKOCTh YaCTHU TEJIa»

50 | IInaBanue Ten 1
51 | JlabopaTtopHas pabota "KoHcTpynpoBaHue apeo- 1
METpa WM KOHCTPYUPOBAHUE JIOJKHU U OTpeiese-

HUe e€ Tpy30n01bEMHOCTH"

52 | Pemenue 3amga4d mo teMaM: «IlnmaBanue cynosB. 1
Bo3znyxomiaBanuey, «/laBnenne TBEpAbIX T,
JKUAKOCTEH U Ta30BY

53 | KontponbHas pabota mo teme «/laBienue TBep- 1
JIBIX TEN, )KUJIKOCTEH U Ta30B»

54 | Mexanudeckas pabora 1

55 | MomHsocts. Equnuiisl MoHocTi 1

56 | Ypok-uccienosanue "Pacuér MOIHOCTH, pa3Bu- 1

BAEMOI TPU NOABEME 110 JIECTHUILIE"




57 | IIpocteie Mexanu3mbl. Peraar. PaBHOBecHe cuit Ha 1
peIyare
58 | Peryaru B Texnuke, ObITY U Tipupoze. Jlaboparop- 1 0.5
Hast pabora «ccnenoBanre yCIOBHIA paBHOBECHS
pblyara»
59 | Pemenue 3agau o Teme «Y CIOBHUS paBHOBECHUS 1
pblyara»
60 | KoaddummeHnt none3Horo neiCTBUS MEXaHU3MA. 1 0.5
JlabopaTtopHas pabora «M3mepenne KIT/]
HAKJIOHHOM MIOCKOCTH
61 | Pemenwue 3amay no teMme "PaboTta, MOIIHOCTE, 1
KHH”
62 | Mexanudeckas sHeprus. Kunetuueckas u moTeH- 1
IUaJIbHAs SHEPTHS
63 | 3aK0H COXpaHEHHS] MEXaHMYECKON SHEPTUH 1
64 | Ypok-3KCIepuMeHT 1o TeMme "DKcrepuMeHTalb- 1 1
HOE OIpeJIeIeHUE U3MEHEHHSI KHHETUIECKOH 1
MOTEHIIMATHHON PHEPTHH MPU CKAThIBAHUU Tella
110 HAaKJIOHHOM IJIOCKOCTH"
65 | KonTposbHas pabora o teme «Pabora u mor- 1 1
HOCTb. DHEPTHUS»
66 | PesepBHblii ypok. PaGoTta ¢ TekcTamu 1o Teme 1
"Mexannyeckoe ABuxeHue"
67 | PesepBublii ypok. PaboTta ¢ TekcTamu 1o Teme 1
"JlaBneHue TBEPABIX TeJI, KUIKOCTEH U Ta30B"
68 | PesepBublit ypok. PaboTta ¢ TekcTamu o Teme 1
"PaboTa. MontnocTs. Dueprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
Ne Tema ypoka KonmuectBo wacoB IIpumeuanue
n/n Beero | Kon- [Tpax-
TPONb- | THYE-
HBIE pa- | CKue
00Tbl | pabOTHI
1 | OcHOBHBIE NOJOXKEHUS MOJIEKYISIPHO-KMHETHYE- 1
CKOH TEOPHH U UX ONBITHBIC MTOTBEPIKICHUS
2 | Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Mogenu TBEPIOTO, JKUIKOTO B Ta3000pa3HOTO CO- 1
CTOSIHUI BelecTBa
4 | OOBsicHeHHE CBOMCTB TBEPIOTO, KUIKOTO U T'a30- 1
00pa3HOTO COCTOSTHHI BEIIECTBA HA OCHOBE ITOJIO-
YKEHUI MOJIEKYISPHO-KUHETUYECKON TEOPUHU
5 Kpucrannuyeckue u amopdHsie Tena 1
6 | CmaumBaHUe U KamHWUIAPHOCTH. [loBepXHOCTHOE 1
HaTSDKEHHE
7 | TerioBoe pacIIupeHue U C)KaTUE 1
8 Temneparypa. CBs3b TEeMIEPaTypbl CO CKOPOCTHIO 1
TEIUIOBOTO JIBHKEHUS YaCTHUII
9 Bryrpennsis sneprusi. CnocoObl HI3MEHEHHS BHYT- 1
pEHHEU SHEPIUH
10 | Buasl Terionepenaun 1
11 | Ypok-koudepenmus "[IpakTnyeckoe UCIOIb30Ba- 1 1
HUE TEIUIOBBIX CBOWCTB BEIIECTB U MAaTEPUAJIOB B
1eJIsIX dHeprocoepekeHus "
12 | KonnuecTBO TEILIOTHL. Y IebHAA TEIUNIOEMKOCTE 1




13

VYpaBHeHue TerioBoro Oananca. TermmooomMeH u
TEIJIOBOE paBHOBECHE

14 | JlabopaTopHas pabota "VccnenoBanue siBICHUS
TerI000MeHa P CMEITMBAHUH XOJIOTHOM U TO-
psuei Bojbl"

15 | Pacuer kojMuecTBa TEILJIOThI, HEOOXOUMOIO JIJIs
HarpeBaHus Tella ¥ BIISISIEMOro UM IpU OXJa-
KICHUH

16 | JlabopaTopHas pabota "OnpeneneHue yaeabHON
TEIJIOEMKOCTH BellecTBa'

17 | Dueprus TonnauBa. Y ienbHast TEIJIOTA CTOPAHUS

18 | IlnaBneHue u OTBEPCBAHUE KPUCTAIUTMUECKUX
Ten. Y AenbHas TEIIOTa MJIaBICHUS

19 | Jlabopatopnas pabora "OmnpenencHue yaeabHOMI
TEIJIOTHI IJIaBJIEHUS Jibjaa"

20 | ITapooOpazoBanue u KoHaeHcanus. Mcnapenue

21 | Kumenue. Y aenpHas TEIioTa napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTb TeMIIepPaTyphl KUIle-
HUS OT aTMOC(EpPHOTO TaBICHUS

22 | Bnaxxnoctb Bo3ayxa. JlabopaTopHas paborta
"OrnpezerneHne OTHOCUTEIBHOM BIIaXKHOCTH BO3-
ayxa"

23 | Pemienue 3aa4 Ha onpesiesieHUue BIAKHOCTH BO3-
nyxa

24 | IlpuHUuMIBEl paboThI TETIOBBIX ABUraTeneii. [lapo-
Bas TypOuHa. JIBUraTrenb BHyTPEHHETO CrOpaHus

25 | KII/[] rermoBoro neurarens. TeroBble IBUTATEIIN
U 3alUTa OKPYXKAIOMICH CpeIbl

26 | 3aKoH cOXpaHEHHsI U PEBPALICHUS YHEPTUU B
TEIUIOBBIX Mpolleccax

27 | IloaroroBka K KOHTPOJIbHOM paboTe Mo Teme
"TensoBbie ABICHUS. VI3MEHEHHE arperaTHbIX CO-
CTOSsTHUM BenecTra"

28 | KonTponpHas pabota o teme "TeruoBsie siBie-
Husl. VI3MeHeHne arperaTHbIX COCTOSIHUN Belle-
cTBa"

29 | DnexTpu3anus Teln. J[Ba poja dIeKTPHUECKUX 3a-
pAIOB

30 | Ypok-uccienoBanue "IneKTpu3anus Tel UHIYK-
A€W ¥ TPU COMPUKOCHOBEHUU"

31 | B3aumopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona

32 | Dnektpuueckoe noje. HampsmkeHHOCTB dIIeKTpH-
gyeckoro mouis. [IpuHIuI cynepno3uiuu dJIeKTpU-
YECKHX ITOJIEH

33 | Hocurenu >neKkTpudecKux 3apsaoB. DIeMeHTap-
HbIH 3apsa. CTpoeHne aToMa

34 | IIpOBOAHMKH U AUAJIEKTPHKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsia

35 | Pemenwe 3a/1a4 Ha MPUMEHEHHE CBOMCTRB JICKTPH-
YECKHUX 3apsJIOB

36 | DAeKTpUYECKUN TOK, YCIOBHUS €T0 CYIIIECTBOBA-
HUsl. VICTOYHHUKY 2IIEKTPHUECKOTO TOKA

37 | JlelicTBHS 2JIEKTPUUECKOTO TOKA

38 | Ypok-uccnenoanue "JleiicTBHE INMEKTPUIECKOTO
T10JIs1 Ha MPOBOJIHUKYU U TUAJIEKTPUKU"

39 | DnekTpuYecKHii TOK B METaJlIaxX, JKUIKOCTSIX U Ta-

3ax




40

SHGKTpI/I‘ICCKaﬂ Lienb U €€ COCTaBHBIC YaCTH

41

Cuna Toka. Jlaboparophas pabota "M3mepenue u
peryJMpoBaHue CUIIbI TOKA"

0.5

42

OnexTpuueckoe HanpsokeHue. BomsTmerp. JIabo-
paTopHas padora "M3MepeHne u peryimpoBaHue
HanpspkeHus"

0.5

43

COHpOTI/IBJ'ICHI/IC IIpOBOAHHKA. y,Z[GJ'IBHOC COIIpO-
THBJICHUC BCIICCTBA

44

JlaGopaTopHas paboTta "3aBUCUMOCTH JICKTpHUC-
CKOI'0 COITPOTUBJICHHSI POBOJAHUKA OT €T0 JJIUHBI,
IUIONIA/IM IOTIEPEYHOr0 ceueHus 1 Marepuana’

45

3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUsI. 3aKOH
OmMa Jy1s1 yJacTKa LeTH

46

JlaboparopHas pabota "HMccrnenoBanue 3aBUCHMO-
CTH CHUJIBI TOKA, UJIYILIETO Yepe3 Pe3UCTop, OT CO-
MIPOTHUBJICHHSI PE3UCTOPA U HAMIPSKCHUS HA PE3U-
crope"

47

ITocnenoBarennrHOE U napauiCJibHOC COCINHCHUA
IMPOBOAHUKOB

48

JlaGopaTopHas pabota "IIpoBepka nmpaBuiia cjio-
YKEHUS HaNPsHKEHUN TP TOCIE0BATEIIbHOM CO-
€IMHEHUU JBYX PE3UCTOPOB"

49

JlaboparopHas padota "IIpoBepka npaBuia s
CHJIBI TOKA IIPH NapajyieIbHOM COEJMHEHUH pe3u-
CTOpOB"

50

Pemenue 3amau Ha MNMPUMCHCHHEC 3aKOHA Oma JJIA
PA3JIMIHOTI0 COCANMHCHU S ITPOBOAHNKOB

51

PaGoTta 1 MOIITHOCTB ANMEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

52

JlaGopatopHas pabota "Onpeznenenue paboThl U
MOIIIHOCTHU AJIEKTPUIECKOTO TOKa"

53

DJeKTpuYecKre eNy U MOTPeOUTENN dIeKTprude-
CKoll 3Hepruu B ObITy. KOopoTkoe 3aMbIKaHMe

54

[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TEME
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela U UX
B3aUMOJIUCTBUS. [IOCTOSIHHBIN ANEKTPUUECKUI

n

TOK

55

KonTposabHas pabota no teme "DnexkTpuueckue
3apsapl. 3apsHKEHHBIE TeJIa M UX B3aUMOACHCTBHSL.
[TOCTOSTHHBIN 3JIEKTPUYECKHUM TOK"

56

IlocTosiHHEIE MAarauThl, UX B3aUMOCHCTBHE

57

VYpok-uccnenopanue "M3ydeHne noyiei nocTosiH-
HBIX MAarHuToB"

58

MaruutHoe nosie. MarautHoe noJjie 3eMJId U €ro
3HAUYCHHUE I )KU3HU Ha 3eMIIe

59

OmneiT OpcTena. MarHuTHOE MOJIE JIEKTPHYECKOTO
TOKa MarHuTHOE 10J1€ KaTyIIKU C TOKOM

60

[IpuMeHeHne >EeKTPOMArHUTOB B TeXHUKE. JIabo-
patopHas pabota "V3ydyeHne qeiCTBUS MarHuT-
HOT'O 10JI HAa MPOBOJIHUK C TOKOM"

0.5

61

DIIEKTPOABUTATENb MOCTOSSHHOTO TOKa. Mcnosb30-
BaHUE 3JIEKTPOABUTATENICH B TEXHUYECKUX
yCTpOHCTBax W Ha TpaHcnopTte. JlaboparopHas pa-
6ota "KoHcTpyHnpoBaHue U U3ydeHue paboTbl
3JIEKTpOoIBUTaTENS "

62

Omnpitel @apanes. 3aKOH NEKTPOMArHUTHOM MH-
nykuuu. [Ipasuiio Jlenna




YckopeHnre cBOOOTHOTO TaeHHUs

63 | Dnekrporeneparop. CriocoObI MOTYICHHS JICK- 1
TPUYECKOW PHEPTUU. DIEKTPOCTAHIIUHN HA BO300-
HOBJISIEMbBIX HCTOYHUKAX YHEPTUU
64 | [loaroroBka K KOHTPOJILHOW paboTe 1Mo TeMe 1
"DJIeKTpUYECKNE U MATHUTHBIC SIBJICHUS "
65 | KonTposbHas paboTa 1o reme "DNeKTPUISCKUe u 1
MarHUTHBIE sIBJICHUS"
66 | PesepBHbiii ypok. PaboTa ¢ TekcTamMu 1o Teme 1
"TenoBble ABICHUS"
67 | PesepBHbiii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"[TocTOSAHHBIN NEKTPUUECKUN TOK"
68 | Peseprubiii ypok. PaboTa ¢ TekcTamMu 1o Teme 1
"MarHuTHbl€ siBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KJIACC
Ne Tema ypoka KonnuecTBo yacoB
n/n Bcero | Kon- [Tpak- ITpumeuanue
TPOJdb- | THYe-
HBIC pa- | CKHe
00TBI | paboOTHI
1 Mexanunyeckoe JBrxeHne. MarepuajibHast TOUKa 1
2 Cucrema orcyera. OTHOCUTEIHHOCTh MEXaHUYE- 1
CKOTO JIBM)KEHUS
3 PaBHOMEpPHOE IPAMOJIIMHEWMHOE JBUYKEHUE 1
4 HepaBHoMepHOe npsiMOIUHEITHOE ABMKEHHUE. 1
Cpennsisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHeitHOe paBHOYCKOPEHHOE JIBH)KEHUE. 1
Yckopenue
6 CKOpOCTb MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO 1
nBuxenus. ['paduk ckopoctu
7 JlaGopatopHas pabota "OnpezneneHne yCKOpeHus 1 1
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHUU TI0
HAaKJIOHHOM m1ocKocTh"
8 CBoboaHoe nagenue ten. OnbITel [anumnest 1
9 PaBHOMepHOE 1BHkKEHHE O OKpYxKHOCTH. [e- 1
puon u yactora oOpaienus. JInnelinas u yrionas
CKOpPOCTH
10 | LleHTpOCTpEMHTEIBHOE YCKOPEHHE 1
11 | [epssii 3akoH HproToHa. BekTop cuiibl 1
12 | Bropoii 3akon HetoroHa. PaBHOzeicTBYIOIIas 1
cuiia
13 | Tperuii 3akon Hetorona. Cyneprno3uiyst cuil 1
14 | Pemenue 3a1a4y Ha IpuMeHeHHe 3aKOHOB Hbto- 1
TOHA
15 | Cuna ynpyroctu. 3akoH ['yka 1
16 | Pemenwne 3agau o Teme «CHiia yIpyroctu 1
17 | JJaboparopHas pabota «OrmpeeneHue KeCcTKOCTH 1 1
TIPYKUHBDY
18 | Cuna Tpenus 1
19 | Pemenwue 3aga4 nmo teme «Cusa TpEHUSI» 1
20 | Jlaboparopnas pabota "Onpenenenue kodhhuiu- 1 1
€HTa TPEHMS CKOJIbKEHUS "
21 | Pemenue 3amayu o reMe "3axkousl Herorona. Cuna 1
ynpyroctu. Cumna tpeHus"
22 | Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. 1




23

VYpoxk-koHpepenuus "JIBuxkeHne Te1 BOKPYT rpa-
BUTALMOHHOTO 1IeHTpa (ConHeuHas cuctema). ['a-
JAKTUKH"

24 | Pemenue 3ama4 o teme "Cuiia TSHKECTH U 3aKOH
BCEMUPHOTO TATOTECHUS "

25 | IlepBas kocMudeckas ckopoctb. HeBecomocTs u
Heperpy3Ku

26 | PaBHOBecue MaTepuabHON TOUKU. AOCOTIOTHO
TBEpAOE Teno. PaBHoBecue TBEPOTO TENa € 3a-
KPEIJIEHHON OChIO BpalllCHUS

27 | Moment cwibl. LleHTp TsbkecTH

28 | Pemenue 3amau no teme "MomeHT cuibl. LleHTp
TsKecTH"

29 | IloaroToBka K KOHTPOJIBHOU pabOTe MO TeMe
"MexaHudeckoe aBrKeHue. BzanumoneiicTBue
Ten"

30 | KonrponbsHas pabora mmo reme "MexaHndeckoe
nBmxenue. Bzaumonencraue ten"

31 | Umnynsc Tena. UMimynbsc cuibl. 3aKOH cOXpaHe-
HUS UMITyJIbca. YIIPYroe u Heynpyroe B3auMo-
JIEUCTBUE

32 | Pemenue 3amau mo teme "3aKOH COXpaHEHHUS UM-
nynbca”

33 | Ypok-koH(pepeHius "PeakTHBHOE IBH)KCHHE B
IPUPOJIE U TEXHUKE"

34 | Mexanuyeckas paboTa U MOIITHOCTb

35 | Pabora cuibl TSXKECTH, CHITBI YIIPYTOCTH U CHITBI
TpPEeHHUSI

36 | JJabopaTtopHas pabora «OmnpeneneHue padoThI
CHWJIBI TPEHUS TIPYU PABHOMEPHOM JIBM)KEHUU Tela
110 TOPU30HTAILHON TTOBEPXHOCTHY

37 | Ces3b oHepruu u padboThl. [loTeHIMaNbHAS HEP-
THS

38 | Kunernueckas suHeprusi. Teopema o KMHETHYE-
CKOU DHEPIrUu

39 | 3akoH cOXpaHEHHUsI PHEPTUU B MEXAHUKE

40 | JlaGopatopHas pabora «3yueHue 3akoHa coxpa-
HEHUS DSHEPTUM»

41 | KoneGarenbHOE IBUKEHUE U €TI0 XapaKTEPUCTUKU

42 | 3aryxaromue koyiebaHus. BeiHyKIeHHbIe KoteOa-
Hus. Pe3oHanc

43 | MaTtemaTH4ecKuil ¥ MPY>KUHHBIA MasiTHUKU

44 | Ypok-uccienoBanue «3aBUCUMOCTh Mepro/ia Ko-
ne0aHMi OT KECTKOCTH NPY>KUHBI M MACCHI TPYy3a»

45 | IlpeBparieHue sHEPTUU IPU MEXaHUYECKUX KOJIe-
OaHMsIX

46 | JTabopartopHas pabora «OnpeesieHue YacTOThI U
neproaa KoaebaHui NPyKHHHOTO MasTHUKA

47 | Jlaboparopnas pabota «I[IpoBepka HE3aBHCUMO-
CTH Tlepro/ia Kojebanuii rpysa, MoIBEIEHHOTO K
HUTH, OT MAacChl IPy3a»

48 | Mexannyeckue BoJHBL. CBOHCTBA MEXaHUYIECKUX
BOJIH. [IpofospHbIe U monepeyHble BOJIHbI

49 | Vpok-koH(pepeHnus "MexaHu4ecKie BOJTHBI B
TBEPAOM Telie. CeHCMUYECKHE BOJHBI"

50 | 3Byk. PacnipocTpaHeHne u oTpakeHHE 3ByKa




51 | Ypok-uccnenosanue "HabnroneHne 3aBUCUMOCTH 1
BBICOTBI 3ByKa OT YaCTOTHI"

52 | I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUCCKUN 1
pEe30HaHC

53 | Ypok-koH(pepenus "YnpTpa3ByK U HHOPaA3BYK B 1
IPUPOJIE U TEXHUKE"

54 | [ToaroroBka K KOHTPOJILHOM padoTe mo Teme "3a- 1
KOHBI COXpaHeHHsI. MeXxaHnuecKre KoJIeOaHus 1
BOJIHBI"

55 | KonrtponbHas pabora o Teme "3aK0HBI COXpaHe- 1
Husl. MexaHndeckue KojeOaHus U BOJHBI"

56 | DiIeKTpOMarHUTHOE MoJe. DJICKTPOMArHUTHBIC 1
BOJIHBI

57 | CBoiicTBa 31EKTPOMArHUTHBIX BOJIH 1

58 | Ypok-koudepenrus "llkana ameKTpOMarHuTHBIX 1
BOJIH. Mcnionp30BaHue 37€KTPOMAarHUTHBIX BOJIH
JUIsl COTOBOM CBsI3H"

59 | VYpok-uccnegosanue "M3yueHue cBOWCTB AIeK- 1
TPOMAarHUTHBIX BOJH C TIOMOIIIbIO MOOMIBHOTO Te-
nepona"

60 | Pemenue 3am1a4 Ha onpeIeICHHE YaCTOTHI U 1
JUTMHBI 3JIEKTPOMArHUTHOMN BOJIHBI

61 | DiekrpomarnuTHas nmpupoaa ceera. CKOpocTh 1
cBeta. BomHoBbIe CBOICTBA cBeTa

62 | Ucrounuku cera. [IpsiMoiHEHOE pacpocTpa- 1
HeHue cera. 3arMenus Connia u JIyHsl

63 | 3akoH oTpakeHus cBeTa. 3epkaia. Penrenue 3a- 1
Jla4 Ha MPUMEHEHHUe 3aKOHa OTPAKEHUs CBETa

64 | Ilpenomienue cBera. 3aKOH MPEITOMIICHUS CBETA 1

65 | [TomHOE BHYTpEeHHEE OTpaxkeHHe cBeta. Mcmoms- 1
30BaHHE MOJHOTO BHYTPEHHETO OTPAKESHHUSI B OI-
TUYECKUX CBETOBOJIAX

66 | JlaboparopHas pabota "MccnenoBanue 3aBUCUMO- 1
CTH yTJIa IPEJIOMJICHHUS] CBETOBOTO JIyda OT yIJia
NaJIeHUsl Ha TpaHulle "BO31yX-CTEeKJI0""

67 | Ypok-koudepenius "Vcrmonbp30BaHHE MTOJHOTO 1
BHYTPEHHETO OTPa)KEHUs: CBETOBOIbI, OIITUKOBO-
JIOKOHHAs CBSI3b"

68 | Jlunzel. OnTudeckas cuiia JIMH3BI 1

69 | IMocTpoeHune n300paskeHUH B JIMH3aX 1

70 | JIab. pabota "Onpenenenue GoKycCHOTo paccTos- 1
HUS U ONTHYECKOM CHIIBI coOMparomen JuH3b1"

71 | Ypok-koudepenius "OnTudeckue TMH30BbIC 1
npuOope!"

72 | I'ma3 kak ontHdeckas cucTema. 3peHue 1

73 | Ypoxk-koHpepenuus "ledextsl 3penus. Kak co- 1
XpaHUTh 3peHue"

74 | Paznoxenue 0enoro cBetTa B crieKTp. OMBITHI 1
Herorona. CrnoskeHue CrieKTpaIbHBIX I[BETOB.
Hucnepcus ceera

75 | JIa6. pabota "OnbITH IO pa3IOKEHUIO OEI0T0 1
CBETa B CIIEKTP U BOCIIPHUSATHUIO I[BETA MPEIMETOB
MIPU MX HAOJIOJICHUHU Yepe3 IIBETOBbIC (PrIbTphI"

76 | Ypok-npakTHkyM "BoHOBBIE CBOICTBA CBETA: 1
Jucriepcusi, tHTepdepeHIus u nudpaxus”

77 | OnbiThl Pesepdopna u muianerapHas MoJielb 1

aroMa




78 | Iloctynatel bopa. Monens aroma bopa 1
CIIyCKaHHE U TOTJIOIIEHHE CBETa aTOMOM.
79 | Ucmy 1
KBantbl. JInHeyaTbie CIEKTPHI
80 | Ypoxk-npaktukym "HaGmroneHue cieKTpoB HCITyC- 1 1
KaHus'"
aJUO0AaKTUBHOCTD U €€ BUJbBI
81 | P 1
TPOEHHE aTOMHOTO si/Ipa. JIOHHAs MOJIETTh
82 | Ctpoe H 1
aJIM0AKTHUBHEIC MpeBpaieHus. M30Tomnsl
83 | P 41 1
84 | Pemenue 3amau o teme: "PannoakTuBHBIC Mpe- 1
BpaieHus"
85 | Ilepuon momypacnania 1
86 | Ypok-koH(pepenuus "PagnoakTUBHBIC W3ITYyYCHUS 1 1
B IPUPOJIE, MEIULIMHE, TEXHUKE"
JIepHbIE peaKuu. 3aKOHbI COXPaHEHHUsI 3aps10-
87 | Sne e 3 1
BOT'0 ¥ MacCOBOT'0 YHCEI
88 | Dueprus cBsi3u aTOMHBIX sA1ep. CBsI3b Macchl U 1
DHEPrUU
elIeHHe 3a]1a4 1o TeMe " S nepHble peakuuu
89 | P "I " 1
90 | Peakmuu cuHTE3a U AeieHUA saep. VcTOUHUKH 1
sHepruu CosiHIA U 3BE3]T
91 | Ypok-koHbepenmus "Snepnas snepreTuka. Jlei- 1 1
CTBUS PAIUOAKTUBHBIX M3TYICHUN HA )KUBBIC Op-
ya
raHu3Mbl"
92 | IloaroToBka K KOHTPOJIBHOM paboTe MO TeMe 1
"DJIEKTPOMAarHuTHOE MoJie. JIEKTPOMarHUuTHbIE
BOoJIHBI. KBaHTOBBIC siBICHUS"
93 | KonrpomabHas paboTta no reMe "DIeKTpOMarHuT- 1
HOE TI0JIe. DJIeKTPOMarHuTHBIC BOJHBL. KBaHTO-
BbIE sIBJIEHUS"
94 | TloBTopenue, oboOmeHne. JlabopaTopHbIE pa- 1 1
60T1HI 10 Kypcy "B3aumoneiicteue ten"
95 | IloBTOpenwue, o6o0meHue. Penrenne pacueTHBIX U 1
KaueCTBEHHBIX 3a/a4 1o TeMe "TeroBkie mpo-
neccho"
96 | IloBropeHue, o6o0meHue. Pemenue pacueTHbIX U 1
KauecTBeHHBIX 3a1a4 no Teme "KIIJ] TenmoBbix
aBuratenei”
97 | IloBTOpenue, o0oOIICHNE. PenieHne pacyeTHBIX | 1
KauecTBeHHbIX 3a1a4 no teMe "KII/] anexTpo-
YCTaHOBOK"
98 | IToBTOpenue, oboOMIeHNe. JlabopaTOpHBIE pa- 1 1
6015 110 Kypcy "CBeToBbie siBJIeHUS"
99 | IloBTOpenue, obobmeHne. PaboTa ¢ TekcTaMu 1o 1
TeMe "3aKOoHbI COXPAHEHHUS B MEXaHHKE"
100 | [ToBTOpenue, 06006meHne. PaboTa ¢ TekcTaMu 10 1
teme "Konebanus v BoHbI"
101 | [ToBTOpenue, 0606meHne. PaboTa ¢ TekcTamu 1o 1
teMe "CBeToBbIE SIBIICHUS"
102 | [ToBTOpenue, 06061meHne. PaboTa ¢ TekcTamu 1o 1
teme "KBaHTOBas U saepHas Gpusnka'
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 7 xnacc/ [epeimkun .M., UBanoB A.U., Akiinoneproe odmectBo «M3natenscTBo «IIpocsemnienue»
» ®uswka, 8 xknacce/ [lepeimkun .M., UBanoB A.U., AkunonepHoe o6mectBo «M3narenberBo «IIpocBemienuey
» ®usuka, 9 xnacc/ [epeimkun .M., I'ythuk E.M., UBanoB A.U., [TerpoBa M.A., Akiimonepaoe obmiectBo «M3-
narenbeTBo «IIpocBenienue»

JlomoHuTenbHO:

» ®uswnka, 7 xiace/ [lepsimkun A.B., O0IIecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKoHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue»

» ®uswka, 8 kiacce/ [lepoimkun A.B., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKIOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemnieHne»

» ®uswnka, 9 xnace/ [leppimkun A.B., I'yrauk E.M., O011ecTBO ¢ OrpaHUu4eHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBernieHue)

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

®dusmka, 7 kiace/ [lepeimkun .M., UBanoB A.U., AxunonepHoe o6miectBo «M3marensctBo «IIpocBemenue»

» dusuka, 8 knacc/ [lepeimkun .M., UBanos A.U., Akumoneproe oo6mectBo «M3narensctBo «IIpocsemienue»
» ®usuka, 9 xnacc/ [epeimkun .M., I'ythuk E.M., UBanoB A.U., [TerpoBa M.A., AkinonepHoe obmectBo «M3-
natenbcTBO «IIpocBenieHue)

JlomomHuTenbHO:

» ®usuka, 7 knacce/ [lepsimkun A.B., OOuiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «IPODA»; AkunoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue»

» ®usuka, 8 kiacc/ [leppimkun A.B., OO1IecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «JIPODA»; AK1roHepHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O011ecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «/[PODAY;
AkmmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

No Hassanue caiita DJEKTPOHHBIN azipec
1. Komnekmus [TOP http://school-collection.edu.ru
2. Komnekuus «EcTecTBeHHOHAay4YHbBIE SKCIIEPUMEHTHI»: (u- | http://experiment.edu.ru

3MKa
3. Mup ¢uzuku: GU3NYECKH IKCIIEPUMEHT http://demo.home.nov.ru

4. Cepsep kadenps! obmeit pusuku puzdaxa MI'Y: ¢pusnue- | http://genphys.phys.msu.ru
CKMI IPAKTUKYM U JEMOHCTpaluu

S. Ypoku 1o MoseKyssipHO# (u3nke http://marklv.narod.ru/mkt
6. ®du3rKa B aHUMaIMIX http://physics.nad.ru
7. WnTepHer ypoku http://www.interneturok.ru/distanc
10nno
8. @u3nKa B OTKPHITOM KOJIJIEJDKE http://www.physics.ru
9. [Nazera «®usuka» Uznarenbckoro qoma «llepBoe cen- http://fiz.1september.ru
TAOpS»
10. | Komnekmus «EcTecTBEeHHO-HAYYHBIE SKCIIEpUMEHTB: Gu- | http://experiment.edu.ru
3MKa
11. | 3aounas ¢u3uko-TexHUUecKas mkoia npu MOTU http://www.school.mipt.ru

12. | Kabuner ¢pusuku Cankt-IlerepOyprckoit akagemuun noct- | http:// www.edu.delfa.net
JUTUTIOMHOTO TIEIaTOTMYECKOro 00pa3oBaHus
13. | Kadenpa u madoparopus puzuku MIOO http://fizkaf.narod.ru

14. KganT: HaydHO-TIOMYNISAPHBINA (HHU3NKO-MaTeMaTHIECKHUN JKypHAIT http://kvant.mccme.ru

15. | Knacchas ¢usuka: caiit yunrens ¢usuku E. A. bannunaoin | http://class-fizika.narod.ru
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16. | Kparkuii cipaBOYHHK IO (PU3HKE http://www. physics.vir.ru
17. | O6pa3oBarenbHblil cepBep «OnTHKaY http://optics.ifmo.ru
18. | OnnaitH-npeoOpa3oBaresb SAUHUI U3MEPEHUS http:// www.decoder.ru
19. | PernoHanpHBI IEHTP OTKPHITOTO (huznyeckoro odpasosa- | http://www. phys.spb.ru
Husa usudeckoro daxynsrera CII6IY
20. | Teopus otHOCHTEeNnbHOCTH: VIHTEpHET-YUeOHHK 1O Gu3uke | http://www.relativity.ru
21. | TepMomuHAMMKA: DIICKTPOHHBIN YYEOHUK 110 (DUZUKE IS http:// fn.bmstu.ru/phys/bib/I-
7-r0 1 8-ro KJIacCoOB NET/
22. | ®dusuka BOKPYT HAC http://physics03.narod.ru
23. | Ousuka.py: CalT I yJaluxcs ¥ npernoaasareneit hu- http://www.fizika.ru
3UKHU
24. | OU3MKOMII: B IOMOIIIb HAYMHAIOMEMY (DUBHKY http://physicomp.lipetsk.ru
25. | DieKkTpoarHaMUKa: YUEHHUE C YBICUCHHUEM http://physics.Sballov.ru
26. | DimeMeHTHI: TONYJSIPHBIN calT 0 pyHaaMeHTanpHON Hayke | http:/ www.elementy.ru
27. | Opynut: 6uorpadun yu€HbIX U n3o0perarenei http://erudit.nm.ru
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