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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3KMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHWII K pe3yiapTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOI
oOpa3oBaTensHO# mporpammel, npeacraBieHHbx B DI'OC 00O, a takke ¢ yuérom QeneparbHON
paboueii mporpaMMbl Bocriutanust 1 Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copnepxanue mporpaMMmbl 1Mo (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYYalOIIMXCS U OpPraHHU3alUI0 W3Y4YeHHs] (U3UKH Ha JEATEIbHOCTHOW ocHoBe. B
nporpaMMe 1O (HU3MKE YYUTHIBAIOTCS BO3MOXKHOCTM YYE€OHOTO TMpenMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4YeHHsI, a TAK)K€ MEKIPEIMETHBIEC CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[IporpamMa 1o (U3MKE YCTaHABIMBAET paclpeneieHne y4eOHOro marepuasia Mo rojam
oOyuenus (o Kjaccam), mpeiaraeT NPUMEPHYIO IIOCIEIOBATEIIbHOCTh HW3YYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEJAMETHOTO COJEPKAHUA U y4ETE€ BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma mo ¢usmke pa3paboTaHa ¢ HENbIO OKa3aHHWs METOJMYECKOW MOMOIIM YYHUTETIO B
co3aaHuu pabodel mporpaMMBbl 10 y4eOHOMY MPEIMETY.

Ous3nKa SBISIETCS CHCTEMOOOPa3yOIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB,
MOCKONIBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Ouonorueli, actpoHoMue M (uU3MUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee sicHble oOpa3lbl MPUMEHEHHS HAy4HOro METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MMOJIY4YEHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpxHa 13 r1aBHBIX 337a4 (Gu3nyeckoro oOpa3oBaHus B CTPYKType 001ero o0pa3oBaHusi COCTOUT
B (DOPMHUPOBAHNHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yUJarOIuXCsl.

W3ydyenne (¢u3uku Ha 0a30BOM  YpOBHE IMIPEAINOJAracT OBJAJCHUE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO0 TPAMOTHOCTb:

®  HAy4YHO OOBSCHATH SIBJICHUS;

®  OIIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

e  MHTEPHPETUPOBATH JAHHBIE W MHCIOJNb30BaThb HAy4yHBIE J0KA3aTENIbCTBA IS IOIY4YCHUS
BBIBOJIOB.

[enu uzydyenust Gu3uku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3zoBanHus onpeseneHsl B Konmnenuu
npenojiaBaHust yueObHoro mnpenmera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
@denepanyy, peanu3yoIMX OCHOBHBIE 0011e00pa3oBaTe/ibHbIE MPOTPamMMbl, YTBEPKAEHHON
pemenneM Komnernn MunucreperBa npocsemienust Poccuiickoit ®denepaunn (mpoTokon oT 3
nekadps 2019 r. Ne ITK4BH).

Henu nzyyenus pU3NKu:

e npuoOpeTeHre MHTepeca U CTPEeMJIEHHsI OOydYarolUXCsl K HaydHOMY M3YYEHHUIO IPHUPOJIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEACTaBIEHUH O HAYYHOM MeTOJe TO3HaHusiA U  (OpPMHpPOBaHUE
MCCJIEOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmupoBaHHME HAYYHOTO MHPOBO33PEHMSI KaK pe3ylibTaTa H3Yy4EHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHME NPEICTABIECHUI O poiu (HU3KUKU JUIS Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® Dpa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccnoHaIbHOR
NeSITeIbHOCTH, CBSI3aHHOM C (U3MKOH, MOJArOTOBKA K JalbHEHIIeMy OOY4YeHHI0O B 3TOM
HaIpaBJIECHUH.

JlocTikeHne 3TUX Lieled mporpamMMbl Mo (PU3KMKe Ha YPOBHE OCHOBHOI'O OOIIero oOpa3zoBaHus
oOecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:



e npuoOpeTeHrue 3HaHUW O JAMCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHUYECKUX, TEIIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHHH ONMHMCHIBATh M OOBACHATH (PU3UUECKUE SBJICHUS C HUCIOIH30BAHUEM
MOJTYYECHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEUICHHUS MPOCTEUIINX pPAacy€THBIX 3a7ad C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7au;

®  pa3BUTHE YMEHUU HAOIIOJATh MPUPOIHBIC SBICHHS U BBHIMOIHATH OIBITHI, TaOOPATOPHBIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPUTEIIbHBIX IPHOOPOB;

e ocBoeHHe NpUEMOB paboTbl ¢ wuHPopManueil (GU3NUECKOro CoJep)KaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHHMAX (PHU3UKH, aHAIN3 W KPUTHUYECKOE OIICHHBAaHUE
nHpopmanuu;

® 3HAKOMCTBO cO chepamu MPo(ecCHOHATBLHOW AEATEIHHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbIi ypoBeHb) Ha ypOBHE OCHOBHOTO OOmIer0 00pa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).

VYuursiBas kaneHaapHblii yueonsiii rpadpuk MBOY Kpuopoxckoit COII na 2025-2026 yu. rog
pabouas nporpaMma Juig 7 Kiacca coctapiieHa Ha 68 yacoB. Coaepaxanue pabodeil mporpaMMbl
peanu3yeTcs B IOJIHOM O00beMeE.

YuureiBas kaneHaapusiii yueonslit rpaduk MBOY Kpuoposxckoii COIL na 2025-20256y4. roa
pabouas nporpamma Juist 8 Kjiacca coctaBieHa Ha 65 4acoB. B ¢Bsi3u ¢ BBIXOJIHBIMU JAHSIMU
1.05.2025r., 8.05.2025r. 09.05.2024 pabouas nmporpaMma cokpalieHa Ha 3 Jaca 3a c4eT
yimioTHeHus TeMbl "'TemoBsie siBneHus". Coaeprxanue padodel mporpaMMbl peann3yercs B
MIOJIHOM 00BbEME.

VYuuteiBas kaneHgapHeiid yaeOHbiil rpagux MBOY Kpusoposxkckoit COLI na 2025-2026 yu. rog
pabouas nmporpamma uig 9 kinacca coctapneHa Ha 101 gac. B cBsi3u ¢ Beixoansim aaeM 1.05.2025r.
paboyas mporpamMma cokpaiieHa Ha 1 yac 3a c4et ymioTHeHHs TeM "MexaHnueckue sBieHus".
Coneprkanne paboueld MporpaMMBbl peaau3yeTcs B MOJIHOM 00beME.

[Tpennaraemelii B mporpamme o (usuke MnepedeHb J1abopaTOpHBIX pabOT M ONBITOB HOCHUT
peKOMEeHAaTeNbHBIN XapaKTep, YUUTENb JIeaeT BbIOOP MpoBeieHUs 1a00paTOPHBIX pabOT U OINBITOB
C Y4€TOM MHAMBHUIYAIbHBIX 0COOEHHOCTEH 00yUaromMXCsl, CIHCKAa SKCIEPUMEHTAIbHBIX 3aJJaHUH,
npeJiaraéMblX B paMKax OCHOBHOT'O IOCYAapCTBEHHOT0 3K3aMeHa 10 (U3HKe.



COILEPKXAHUE OBYYEHUSA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. fBiaeHus npuponbl. DU3MYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaMuuHBL. M3Mepenue ¢usnyeckux BenuunH. Du3MUEcKue MpUOOPHI.
[TorpemHocTs n3MepeHuil. MexayHapoiHas CUcTeMa €IMHHIL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAYKH M3y4yaroT mpupony. EcTecTBeHHOHAy4YHBIH METO[
MO3HAHMS: HAOJIOIeHNE, TOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABUKEHHE TUIIOTE3, SKCIIEPUMEHT I10
NPOBEPKE TUIIOTE3, OObsCHEHHEe Habmomaemoro spieHus. Onucanue (GU3NYECKUX SBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, DIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. Owuzuueckue NpUOOPH W TPOLEAYypa MPSIMBIX H3MEPEHHH AaHaJOrOBBIM H IH(PPOBBHIM
puoOpoOM.

Jlabopamopnusie padbomot u onvimol.

1. OmnpeneneHue LEHbI IEICHUS IIKAIbl U3MEPUTEIHLHOTO MPUOOPA.

2. M3mepenue paccTOSIHHUU.

3. UM3mepenue o0bEMA )XKUIAKOCTH M TBEPIOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX Tel.

5. HM3mepenue TeMmmeparypbl TpH IOMOIIM KHJIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIEPATYPHI.

6. IIpoBemenue wuccinenoBaHUsS IO TPOBEPKE THIOTE3bI: JAlIbHOCTh IMOJIETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM OO0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasznea 2. [lepBoHayaibHbIe CBEJeHUN 0 CTPOEHUHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, TOKa3bIBAIOLIUE JIUCKPETHOE
CTPOCHHE BEILIECTBA.

JBuxkenne 4uactun BemecTBa. CBsA3b CKOPOCTM JIBJKEHUS YacTHL C TEMIIEpaTypoMu.
BbpoyHoBckoe nBmwxkenue, auddy3us. BzaumomeicTBHE UYACTHUIl BEIIECTBA: NPUTSDKCHHE U
OTTaJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ia30B, KHUAKOCTEH U TBEPABIX (KPUCTATUIMYECKHUX )
Ten. B3auMoOCBSA3p MEXKIy CBONCTBAMHM BEIIECTB B PAa3HBIX AarperaTHbIX COCTOSHUSAX M HX
ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBHKEHUS.

2. Ha6monenue nuddysuu.

3. HaOmonenue sBieHWA, OOBACHSIIOMNXCS TPUTSDKEHUEM WM OTTAIKHBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSAJIOB (C UCHONb30BaHUEM (oTorpaduii).

2. OnbITH IO HAOJIIOACHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBHSI CHUIJI MOJIEKYJIIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexannueckoe IBHKeHHE. PaBHOMEpHOE M HepaBHOMepHOe aBMkeHue. Ckopocts. CpenHss
CKOPOCTh MPY HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTr myTu 1 BpeMeHU JBHKEHUS.

SIBnenue uHepuMu. 3aKOH MHEpLUH. B3anuMmozelicTBue Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTHU
JIBUKEHHsT Tes. Macca kak Mepa MHEpTHOCTH Tena. [lnoTHocTh BemecTBa. CBSI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMmojencTBus ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C ITIOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHUs U cwila TshkecTU. Cuia TSKECTH Ha APYTrux



maHetax. Bec Ttema. Heecomoctb. CriokeHUE CHJI, HANpaBICHHBIX 110 OJHOW MPSIMOM.
PaBnoneiictByromas cui. Cuna tpenus. TpeHue CKOJIbXEHUs U TpeHue NMokos. TpeHue B mpupojie
Y TEXHHKE.
Hemoncmpayuu.
Habmoienne MmexaHn4eckoro IBHKEHUS Tefa.
N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUXKEHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
HaGumrotenne n3MeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
CpaBHeHME MaccC M0 B3aUMOJACHCTBUIO TEIL.
CnoxxeHue Cuil, HallpaBJICHHBIX MO OJTHOMN MPSIMOH.

JIaﬁopamopnbte pabomot u onvimol.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JBMKEHHUS (IIapuKa B JKHAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OrmpeneneHue cpemHeldl CKOPOCTH CKOJBXKCHHS OpycKa WM IIapuKa IO HAKJIOHHOM
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPOTO TEA.

4. OmnbITel, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh paCTsHKeHHS (IedopMaliiu) MPYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIBI TPEHHUS CKOJIBXKEHHS OT Beca Tela
XapakTepa COIMPUKACAIOITUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIICHUSI W yBEJIMYEHHs HaBicHus. [laBneHnue rasza. 3aBUCUMOCTH
JaBjieHus raza or o0béma, Temreparypsl. llepenada naBieHus TBEPABIMHU TeIaMH, KUAKOCTIMH H
razamu. 3akoH [lackans. [lHeBMaTHdeckue MamIWHBI. 3aBUCUMOCTb JABJICHUSA KUIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. CooOuiaromuecs cocyabl. [ napapnuyeckie MexaHU3Mbl.

AtMocdepa 3emin 1 aTMocepHoe aBieHue. [[pUauHBI CyIecTBOBaHUS BO3IYITHONW 000T0UKH
3emumn. OnbiT Toppuyennu. M3mepenue armochepHOro naBiieHHs. 3aBUCUMOCTh aTMOC(epHOro
JABJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A uamMepeHus: atMochepHOro AaBICHUS.

JlelicTBHE KUJIKOCTU U Tra3a Ha MOTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxuMeaoBa) cuia.
3akoH Apxumena. [1naBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

1. 3aBucuMoOCTb AaBlIEHUS Ta3a OT TEMIIEPaTyPHI.

2. Tlepemaua maBieHUs KHUIKOCTHIO U Ta30M.

3. CooOmiaronyecs coCcybl.

4. T'mapaBnudeckuil npecc.

5. IlposiBienue neiicTBus aTMOCHEPHOTO AABICHUS.

6. 3aBHCHUMOCTH BBITAIKHBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Teja W ITUIOTHOCTH
JKUJKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIEH CUJIBI BECY BHITECHEHHOM YKHIKOCTH.

8. VYcnoBue miuaBaHuUs TEN: IJIaBAaHUE WIH MOTPYKEHUE TENl B 3aBUCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bhEMA MOTPYKEHHOM B JKHUJIKOCTh YaCTH
Tena.

2. OmnpezeneHne BHITAIKHBAIOIIEH CHJIBI, ISHCTBYIOMIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITATKHBAIOINIEH CUIIBI, ICHCTBYIOIICH HA TENO B KUIAKOCTU, OT
Macchl Tela.

4. OmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, EHCTBYIOIIEH Ha TETO B
JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTH YaCTH T€Ja M OT TJIOTHOCTH KUAKOCTH.

SouhkwdE



5. KoHcTpyupoBaHue apeomerpa MM KOHCTPYMpPOBAaHHME JIOAKM M  ONpejaeieHue eé
IrPY30I0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTblie MexaHM3MBbI: pblyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pelyara.
[TpumeHeHre paBuiia paBHOBECHUS pblyara K 0J10Ky. «30s10T0€e paBuiio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHUKE.

Mexanuueckas sHeprus. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBpamienue oqHoro Buja
MEXAHUYECKON HEPTUHU B APYroil. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl IpOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenne paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJla 110 TOPU30HTAIbHOM
MOBEPXHOCTH.

2. HccnenoBanue yciaoBU paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIOHHOH MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXAHHMUECKOW SHEPTUU.
8 KJIACC

Pa3nen 6. TenuioBble siBJIeHUS.

OcHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUU CTpOeHHUs BemlecTBa. Macca H
PasMEpPhbL aTOMOB u MOJICKYIJIL. OHI)ITBI, MOATBCPIKAAOIIUC OCHOBHBIC TIIOJIOKCHU L
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrtainmuyeckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ia30B, KUIKOCTEH M TBEPIBIX TENT Ha OCHOBE MOJOKEHUMN
MOJI@Ky.]I?[pHO-KHHGTH‘-ICCKOfI TCOpHUU. CmMmauuBaHue " KalmUWJIJIAPHBIC  ABJICHHA. Tenosoe
pacuImpeHue u cxxartue.

Temneparypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS 4acTUl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUs BHYTPEHHEW HHEpruu: TeIulonepeaadya M COBEPIICHHE DPaOOTHI.
Bunb! Teronepegaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuyecTBO TemmoThl. YnaenbHas TEIJIOEMKOCTh BEIIECTBA. 1€MIO0O0MEH U TEIUIOBOE
paBHOBecHue. YpaBHeHHE TermjaoBoro OamaHca. [InmaBieHue UM OTBeplieBaHHE KPUCTALTUYECKHX
BEIIECTB. YeNnbHas Teryora TuiaBiaeHus. I[lapooOpazoBanne W KoHAeHcaus. Vcmapenwue.
Kunenue. VYnaenbHas Temnora mapooOpa3oBaHUsA. 3aBUCHUMOCTh TEMIEpPaTypbl KWUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUMBa. Y IeJbHask TEMJI0Ta CTOPaHUS.

[Tpuntmmner pabots! TemnoBbix apurareneid KI1/1 termoBoro asurarens. TemnoBsle nBUraTeNy U
3alUTa OKPYKaroIEel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILIEHHS PHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUS.

Ha6mronenue quddysun.

Habmoienue sSBiIeHU CMaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHIA.

HaGmronenre TenioBoro pacuimpeHust Tel.

W3meHeHue qaBiieHus ra3a Mpyu U3MEHEHUN 00bEMa U HAarpeBaHUM WM OXJIAXKICHHH.
[IpaBuna nuamepeHus TemnepaTypsl.

Buasl Terionepenaun.

OxJtaxIeHre Mpu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.

LCoNoOAWNE



10. CpaBHeHue TEMIIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmroneHue KUTICHUSI.

12. HabmroneHre nocTOsSHCTBA TEMIIEPATyphI MPH TUIABICHUU.

13. Mopjenu TemIoBBIX IBUTATEICH.

Jlabopamopnwvie pabomot u onvimol.

1.  OnbITBl IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSHKEHUSI.

2.  OmbIThI IO BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WIIU caxapa.

3. OnbITHI 110 HAOIIOJACHUIO TETJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIl.

4. Omnpenenenue AaBieHUs BO3Ayxa B OalIOHE HIPHULIA.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs
WJIU OXJIaXKICHHUSL.

6. IIpoBepka THIOTE3bl JMHEWHOH 3aBUCUMOCTH JUIMHBI  CTOJOHMKA KHUJKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIlepaTyphl.

7. HaGmroneHune wW3MEHEHHs BHYTPEHHEW SHEPrHMHM Tela B pe3ysbTaTe TeIUlonepeaaud |
paboThl BHEIIHHUX CHIL

8. HccnemoBaHue siBICHHS TETNIOOOMEHA IMPU CMEIIMBAHUH XOJIOJHON M TOPSTUEi BOBI.

9. OmpeneneHue KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOHW MpHU TEIIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

10. Ompenenenuie yaeabHOM TEIUIOEMKOCTH BEILIECTBA.

11. WccnenoBanue rnpoiiecca HCHapeHHUsL.

12. OmnpeneneHrie OTHOCUTENBHON BIaKHOCTH BO3yXa.

13. Omnpenenenue yaensHON TETUIOTHI IJIABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexktpuzauus Ten. J[Ba poaa 3lEKTpUYECKUX 3apsioB. BiaumopelcTBue 3apsyKEHHBIX Tell.
3akon KyrnoHa (3aBHCHMOCTbH CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEN OT BEJIMYMHBI 3apsioB U
PAacCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe none. HanpskéHHocTh anexTpuuyeckoro nods. [lpuHumn cynepno3unuu
AIIEKTPUYECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTApHBIA deKTpudeckuil 3apsa. CTpoeHune atoma.
[IpoBOIHUKY M AMAIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEKTPUUECKOrO TOKa. VICTOUHMKU MOCTOSIHHOTO
ToKa. J[eCTBUS SIEKTPUIECKOTO TOKA (TEMIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B
JKUJIKOCTSX U Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuieckoe HanpspkeHue. ConpoTUBIEHHE HMPOBOJHUKA.
VYaenbHOEe compoTuBieHHE BemiecTBa. 3akoH Oma juisg ywactka unenu. llocnemoBarenbHoe u
NapajuIeJIbHOE COEINHEHUE IPOBOIHUKOB.

PabGora u MomHOCTh 37eKTpudeckoro Toka. 3akoH JDxoyns—JleHua. DnekTpuyeckue Uenu u
NOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe 3aMbIkaHueE.

[TocrosiHHbIE MarHUTHI. B3auMoielicTBME MOCTOSHHBIX MAarHUTOB. MaruutHoe nojie. MarHuTHoe
noje 3eMiM M €ro 3HadeHWe i Jku3HM Ha 3emwse. OmbIT Opcrena. MarHuTHoe mone
aNeKTpudeckoro Toka. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE. J[eficTBHE MarHUTHOIO MOJIS Ha
IIPOBOAHMK C TOKOM. DJIEKTPOABUIATEIb IIOCTOSIHHOIO TOKA. VMcnonp3oBaHue anekTpoaBurareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHIOPTE.

Oneiter @apaned.  SIBneHune  anekTpomarHuTHOM — mHAyknuu.  [lpaBuno  JleHna.
OnekrporeHepatop. CrnocoObl MOMY4YEHHsS] DJIEKTPUUYECKOW HSHEPruu. OJEKTPOCTaHIIMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. Dnektpuzaius Tel.

2. JlBa poja dJIEKTPUUECKUX 3aps/I0B M B3aMMOJICHCTBHE 3apSKEHHBIX TEIL.

3.  YcTpoiicTBO U AEHCTBUE FIEKTPOCKOINA.



DneKTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.
[IpoBOAHMKY M TUAIEKTPUKH.
MoaenupoBaHH€e CUIIOBBIX JJUHHAM 3JIEKTPUUYECKOTO TOJISL.
HcTouyHNKH TOCTOSIHHOTO TOKA.
JIenCcTBUA 2IEKTPUYECKOTO TOKA.
0. DneKTpuvecKuil TOK B KHIKOCTH.
11. T"a3oBblii pa3ps.
12. V3mepeHue cuiIbl TOKa aMIIEPMETPOM.
13. H3mepeHue 3IeKTPHUUECKOT0 HANPSIKEHUS BOJIBTMETPOM.
14. Peocrtar u MarasuH CONPOTHBIICHHM.
15. BzaumojelcTBre MOCTOSSHHBIX MAarHUTOB.
16. MopnenupoBaHuEe HEBO3MOXKHOCTHU Pa3/ieNeHUs MOTIOCOB MarHUTA.
17. MopnenupoBaHue MarHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB.
18. OmmiT Dpcrena.
19. MarauTHOE 1oJje TOKa. DICKTPOMATHHUT.
20. [leiicTBME MarHUTHOTO MOJI HA TIPOBOJIHUK C TOKOM.
21. DnexTponaBUTATENb MOCTOSTHHOTO TOKA.
22. VccnenoBanue SIBJICHUS SJICKTPOMAarHUTHOM HHTYKIUH.
23. OmbiTer Dapanes.
24. 3aBUCUMOCTD HaAIPABIICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnwsie pabomot u onvimeol.
OmnbITH IO HAOTIOAEHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJIS HA IPOBOJIHUKH U JUIIEKTPHKHU.
COopxka u mpoBepka padOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
W3mepenue u peryinpoBaHHe CUIIbI TOKA.
W3mepenue u peryupoBaHue HaIIPSHKEHHUS.
WccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, MIYIIErO 4epe3 Pe3UcTop, OT COMPOTHBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBIICHUS POBOJHUKA OT
€ro JJIMHBI, IUIONIAIN TIONIEPEYHOr0 CEYEHHUS U MaTepHraa.
8. [IlpoBepka mpaBWiia CIOXEHHUS HANPSHKCHUH TPH TOCIEAOBATEIFHOM COCTUHEHUU IBYX
PE3UCTOPOB.
9. [IIpoBepka mpaBuia Uit CUIIBI TOKA MPH MApaUIETFHOM COSTUHEHUN PE3UCTOPOB.
10. Ompenenenrie paboOThI ANEKTPUIECKOTO TOKA, HAYILETO Yepe3 Pe3UCTop.
11. OmpeneneHrie MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. HccnenoBaHue 3aBHCHMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JIAMIOYKY, OT HalpsDKEHUs Ha
HEH.
13. Omnpenenenune KIIJI narpeBarens.
14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS MOCTOSIHHBIX MarHUTOB.
15. U3ydeHne MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPH UX OOBEIMHEHUU U Pa3/ICIICHUN.
16. HccnemoBanue AEHUCTBUS JIEKTPUIESCKOTO TOKA HA MATHUTHYIO CTPETIKY.
17. OnbIThl, AEMOHCTPUPYIOLIHE 3aBHCHUMOCTb CHJIBI B3aUMOJICMCTBUS KaTYHIKH C TOKOM H
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.
18. M3yuenue aeicTBUS MarHUTHOTO IOJIsE HA TPOBOJIHUK C TOKOM.
19. KoncTpynpoBaHue 1 H3y4eHHE paOOTHI DJIEKTPOIBUTATEIIS.
20. Uzmepenue KIIJ] anexTpoaBUraTeabHON YCTaHOBKH.
21. OnBITBI IO WCCIEIOBAHUIO SBICHHUS OJICKTPOMArHUTHOW WHAYKIMH: HCCIIEOBaHUE
M3MEHEHUH 3HAYEHUs U HAIllPaBJIEHUS UHIYKIIMOHHOTO TOKA.

HoOoxo~No O A

ouhkwnE



9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXAHUYECKOT0 JBIKCHMS. PaBHOMepHOoe mpsMoiuHeiHoe IBHkeHHe. HepaBHomepHOe
npsiMoJMHENHoe nBukeHue. CpenHsss U MIHOBEHHAas CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHoe BrkeHue. CBoOomHoe mnaneHue. OIMbIThI
[Nanunes.

PaBHOMepHOE ABIKEHHE 1O OKpYykHOCTH. Ilepron u yacrora obpamenus. JInnelnas u yriosas
ckopocTH. LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Herorona. Bropoit 3akoH Herorona. Tpermit 3akoH Herotona. IlpuHinumn
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHSs: CHiIa TPEHHSI CKOJIBKEHHUsSI, CUjla TPEHHUs TOKOS,
JIpYTHe BUIbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEeHHe cBOOOMHOTO majaeHus. [[BrmkeHue
rianeT Bokpyr Comnnua. [IepBas kocmuueckasi ckopocTs. HeBeCOMOCTh U eperpys3Ku.

PaBHOBecue MarepuanbHOW TOYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIIEHHON OChIO BpauleHus. MoMmeHT cuibl. LleHTp TsxecTH.

Umnynec Ttena. M3meHenwe wummyibca. Mmmynbc cuiabl. 3aKOH COXpaHEHUs HMITYJbCa.
PeakTuBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TshKeCTH, ynpyroctu, Tpeaus. CBs3b SHEPTUU
u paboTsl. [loTeHnnanbHas 3Heprus Tea, NOJHATOr0 HaJ MOBEPXHOCThIO 3eMiu. [loTeHnunanbHas
9Heprus ckaroil npyxuubl. Kunernueckas sHeprus. Teopema 0 KMHETMYECKOW 3HEpPruu. 3aKOH
COXPaHEHUs MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHUYECKOTO IBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHuE IyTel U TPACKTOPHM JABMXKEHHSI OJJHOT'O M TOTO K€ TeJla OTHOCUTEIbHO Pa3HBIX
TEJI OTCYETA.

3. H3mepeHune cKOpOCTH U YCKOPEHUS NMPSMOIMHEHHOTO ABHKEHHUS.

4. VccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKEHHUS.

5. Habmronenue ABMXKEHMS Tella IO OKPY>KHOCTH.

6. HaOmroneHne MeXaHWYECKHUX SBICHHM, MPOUCXOMAIINX B cUcTeMe oTcuéTa «Tenmexkay mpu
e paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

7. 3aBHUCUMOCTb YCKOpPEHUS TeJla OT MacChl TeJla U AEHCTBYIOLIEH Ha HETO CUIIBI.

8. HaOmroneHue paBeHCTBA CHII IIPU B3aUMOJICHCTBUU Te.

9. H3meHenwue Beca Tela IpU YCKOPEHHOM JIBHYKCHHH.

10. Ilepenauya umnysbca Ipy B3aUMOJICHCTBUN Tell.

11. IIpeoGpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHenue UMIysbCca IPU HEYIPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHue UMITyJIbCca P a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroneHue peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHue MeXaHUYEeCKOM SHEPTruu Npu CBOOOIHOM Ma/IeHUH.

16. CoxpaHenue MeXaHUYECKON SHEPTHH MIPU JABMKEHUH TeJla MO IeHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpynpoBaHue TpakTa /sl pa3roHa M JalbHEHIIEro paBHOMEPHOTO JBMXKEHUS IIapHKa
VI TEIEeKKH.

2. OmnpezneneHue CpeaHEeW CKOPOCTU CKOJBKEHUS OpycKka WM JBHXKEHHS IIapuKka I10
HAaKJIOHHOM INIOCKOCTH.



3. OmnpeneneHue yCKOpeHUs Tejda MpPU PABHOYCKOPEHHOM JBMKEHMM [0 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTU NYTH OT BpPEMEHH IPH PaBHOYCKOPEHHOM MABM)XEHHUU O€3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €cid MPU PAaBHOYCKOPEHHOM [BHKEHUU 0€3 HavyalbHOW CKOPOCTH
IyTH OTHOCATCS KaK psAJ HEUYETHBIX YHUCEN, TO COOTBETCTBYIOLIME IPOMEXKYTKHM BpPEMEHU
OJIMHAKOBBI.

6. MccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUS.

7. Omnpenenenue kodpPUIIEeHTa TPECHUS CKOTBKCHUS.

8. Omnpenenenue KECTKOCTU NPY>KUHBI.

9. Omnpexnenenue paboThl CUIIbI TPEHUS IIPU PABHOMEPHOM JIBH)KEHUU TeJla TI0 TOPU30HTAIBHOM
MOBEPXHOCTH.

10. Ompenenennie pabOThl CHIIBI YIOPYrOCTH TMPH TOABEME TIpy3a C HCIOIb30BAaHHUEM
HENOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. Usyyenwue 3aK0HA COXpPAHEHHS SHEPTHUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nBumxkeHne. OCHOBHbIE XapaKTEPUCTHKU KOJEOAHWUN: Tepuoj, YacToTa,
amIuTyna. MareMarMdeckuil W NPYKHHHBIA  MasaTHUKW. [IpeBpamieHue osHeprum 1npu
K0JIe0aTEIbHOM JIBH)KEHUU.

3aryxatomue kosiebanus. BwiHyxaeHHbie KoseOanus. Pe3onanc. MexaHuuyeckwe BOJIHBI.
CaoiicTBa MexaHMueCKUX BOJIH. [IponoibHbIe U nonepeyHble BOJIHBL. J{JIMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habintoienne BeIHYX/IEHHBIX KOJle0aHUIl U pe30HaHca.

PacnipocTpanenue npo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJEINN).

HabntoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

JIaﬁopamopubze pabomwt u onvimol.

1. Onpenenenue 4acTOTHI U MEPHOAA KOJIeOaHUN MaTeMaTHYECKOI0 MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U TIEPHOa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH NEpUoJia KOJICOAHUH MOJBEIIEHHOIO K HUTH Ipy3a OT JJIHHbI

ook wwdE

4. HccrnenoBaHue 3aBUCHMOCTH MepHoJia KojaeOaHUH NPY>KHHHOTO MasiTHUKA OT MaccChl Ipys3a.

5. IlpoBepka He3aBUCHUMOCTH IMepuojia KoyiebaHuil rpy3a, MOJABEHIEHHOIO K HUTH, OT MAacChl
rpysa.

6. OnBITH, IEMOHCTPHUPYIOIINE 3aBHCUMOCTh TIepHo/Ia KoJeOaHU MPYKHHHOTO MasTHUKA OT
MAacchl Ipy3a 1 JKECTKOCTH MPYKUHBI.

7. W3mepeHue ycKOpeHHs! CBOOOIHOTO MaIeHUSI.

Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M 2JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMAarHWTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 371€eKTpOMarHUTHBIX BOJIH. VICII0/Ib30BaHNE IIEKTPOMArHUTHBIX BOJIH /ISl COTOBOW CBA3H.

DJeKTpoMarHuTHas npupoza csera. CKopocTs cBeTa. BOIIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa AMEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.

1. H3yuyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.



Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBas Mozens cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipoCTpaHEeHUE CBETa. 3aTMEHUs
Counna u JIynel. Otpaxenue cBera. [lmockoe 3epkaiio. 3aKkOH OTpa)KE€HHUsI CBETA.

[Ipenomnienue cBera. 3akoH IpesoMileHHs cBeTa. [losiHOE BHYTpeHHEE OTpak€HUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox ayded B nuH3e. OnTHuUecKkas cucTema QoToarmnapara, MUKPOCKONA M TEJIECKOIA.
['na3 kak ontuyeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTbD.

Paznoxenne Oenmoro cBera B cnekTp. Ombitel Hbtorona. CiloXeHHE CIEKTPaTbHBIX ILBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeitHOE pacpocTpaHeHHE CBETA.

OtpaxxeHue cBera.

[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienune ceera.

OnTUYeCKU CBETOBOI.

Xon nydeil B cobuparouieil JuH3e.

Xo[ aydel B pacCeUBaroLIeH JIMH3E.

[Tonyuyenne n300paxeHUil ¢ TOMOIIBIO JINH3.

[Tpunnmn neiicTBus ¢oroanmnapara, MUKPOCKONA U TEIECKOIIA.

10 Monens rnasa.

11. Pasnokenue 0eoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBeTa Mpu CIOKEHHH CBETa Pa3HBIX [[BETOB.

Jlabopamopnwsie pabomot u onvimeol.

1. MUccnenoBanue 3aBUCMMOCTH yIiia OTPaXE€HUSI CBETOBOI'O JIy4a OT yIJla HaJeHus.

2. N3yueHue xapakTepUCTUK U300paxKeHUsI MPEAMETa B INIOCKOM 3epKaie.

3. MHccrnenoBanue 3aBUCHMOCTH yTjla TPEIOMJICHHS CBETOBOTO Jyda OT yIJia MAaJCHUS Ha
IPaHULIE «BO3LYX—CTEKIION.

4. TlomyueHue n300pa’keHH ¢ MOMOLIbI0 COOMpArOIIEH TMH3BI.

5. Ompenenenue POKYCHOTO PACCTOSIHUS U ONITHUECKOM CHUITBI COOMPAIOIIEH JIMH3HI.

6. OnbIThI O PA3JI0KEHHIO OEIOTO CBETa B CHEKTP.

7. OnbITHI IO BOCHPUSITHIO I[BETA MIPEAMETOB MPU UX HAOJIIOJICHUH Yepe3 IBETOBBIC (DUITBTPHI.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omneitel Pesepdopna u muianerapHas mojnenb atomMa. Moxens aroma bopa. Vcnyckanue u
MOTJIoNIeHNe cBeTa aToMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCT. Anb(a, 6eTa- U ramma-usnydenus. CTpoeHue aToMHoro siapa. Hykmonnas
MOJIeNIb aTOMHOTO siipa. M3otonel. PaguoaktuBHble nipeBpamienus. [lepuon nomypacmnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsJ0BOIO M MACCOBOTO YMCEN. JHEPIHsl CBS3H
aToMHBIX snep. CBsi3p Macchl U dHepruu. Peaknuu cunrtesa u aeneHus sjaep. VICTOUHUKH SHEPTUU
Connua u 3B€37.

Snepnas sHepreTuka. JIeMCcTBUA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4EHHUs U TIOTJIOMICHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabota cuérurka HOHU3UPYIOMINUX U3TYyUSHHH.

Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
JIaﬁopamopubze pabomot u onvimol.

1. HalmroneHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITYUCHHUS.

CoNoOA~WNE

SoukrwdE



2. UccrnemoBaHue TpeKOB: H3MEPEHHE DSHEPrMM YacTHIBI IO TOPMO3HOMY MyTH (10
¢dororpadusm).

3. MHM3mepenwue pagnoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpHTENEHO-0000IIAlONMK MOAYIb TNpEeIHAa3HAYEeH ISl CHUCTEMAaTH3alud M 0000IIeHHs
NPEMETHOTO COAEP)KaHUS U OIBITAa JEATEILHOCTH, MPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
Gu3MKH, a TaKKe JUIA MOJArOTOBKM K OCHOBHOMY T'OCYAAapCTBEHHOMY 3K3aMeHy 1o (usuke s
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

[Ipn u3ydyeHNH JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI JIESTEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECIIEYMBACTCS IOCTIIKEHHE NMPEAMETHBIX M METAlpeAMETHBIX IUIAHHUPYEMBIX
pe3ysbTaToB 00y4eHUs, (OPMHUPYETCSl €CTECTBEHHOHAyYHas I'PaMOTHOCTh: OCBOCHHE HAayYHBIX
METOJOB HCCJEIOBaHUS SBJICHUN TPUPOABI W TEXHHUKH, OBJIAJCHUE YMEHHUAMH OOBSICHSITH
(du3nyeckre SBICHUS, TPUMEHSS MOJTydeHHBIC 3HAHUS, PelaTh 33/1a41, B TOM YHCIIEe KaUeCTBEHHbIC
U SKCIIEPUMEHTAJILHBIE.

[IpuHIMNHATBHO NESTETBHOCTHBIN XapakTep JaHHOTO pasjelia pealu3yeTcs 3a CY€éT TOro, 4To
o0yyJaromuecs BHIIOIHSIIOT 3aIaHHsI, B KOTOPBIX UM IPeIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMW DPAcIO3HaBaTh M HAYYHO OOBSICHATH (PU3MUYECKHUE SBICHHS B
OKpY’KalolIel Nprupoe U TOBCEAHEBHOM KHU3HH,

UCIIONIb30BAaTh HAayYHBIE METOJbl HCCIENOBaHHMS (PU3MYECKUX SIBICHUH, B TOM 4YHCIE JUIS
NPOBEPKH THITOTE3 U TIOIYYECHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HAy4YHbIE OCHOBBI HamOoiee BAXKHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTHYECKOTO HCIIOJB30BAHMS PA3IMYHBIX MCTOYHHKOB SHEPIMHM HAa OCHOBE 3aKOHA
IpEeBpPaIICHHS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPIHU.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHS IMPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

W3yuenue (u3MKKM Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsl HAMPABICHO HA JOCTHXKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX H MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

B pesynbraTte nzyuenus GU3NKU Ha ypOBHE OCHOBHOI'O OOIIero o0pa3oBaHus y 00y4yarouierocs
OyayT cOpMHUPOBAHBI CIIEAYIONINE JINYHOCTHBIC PE3YJbTAThI B YACTH:

1) maTprMoTU4eCKOro BOCIIUTAHUS:

®  [POSIBIICHUE WHTEpeCa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOW (PU3NUYECKOM
HaAYKU;

®  -[[EHHOCTHOE OTHOIIEHHE K JIOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa’>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® TOTOBHOCTh K QKTUBHOMY YYacCTHIO B OOCYXJICHHH OONICCTBEHHO 3HAYMMBIX M ITHYCCKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM IPUMEHEHHUEM JOCTHKCHHUN (DU3HKWY;

®  0OCO3HAHHME BAXKHOCTH MOPATbHO-3TUYECKHUX MPUHIIUIIOB B AEITEILHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

®  BOCIPHATHE JCTCTHYCCKHX KadecTB (DM3MYECKOH HAyKH: €€ TapMOHHYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

® OCO3HaHHWE IEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTA IO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

®  pPa3BUTHE HAYYHOU JIIOO03HATEIHLHOCTH, HHTEPECa K UCCIIEI0BATEIHCKOMN ACSITEIBHOCTH;

5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIHOHAJIBLHOIO 0JIATONOJIYYMSI:

®  OCO3HaHME IIEHHOCTU 0€30MacHOro oopasa >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTU MpaBWJl 0€30MacHOrO TMOBEACHHS Ha TPAHCHOPTE, HA JIOPOTax, C JIIEKTPUUYECKHUM U
TEIJIOBBIM 000pYZI0BAaHUEM B JOMAIIHUX YCIOBUSX;

e chopmHupoBaHHOCTH HaBBIKA pehIeKCHU, TPU3HAHIE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

® AaKTHBHOE y4acTHE B PEIICHHH MPaKTUYECKHX 3a1ad (B paMKax CeMbU, 00pa3oBaTEIbHOM
OpraHHu3aIiy, TOpo/ia, Kpasi) TEXHOJIOTHUECKON U COIMANIbHON HAMpaBIEeHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIeCcKuX 3HaAHU;

® HHTEpec K MPAaKTUYECKOMY H3yUeHHIO0 Mpodeccuit, CBI3aHHBIX C PU3UKOMH;

7) 3K0JI0TM4YEeCKOT0 BOCTIUTAHUSA:

e OpHEHTalMs Ha TpUMEHEHHWE (U3MYECKUX 3HAHUN [JIs pelieHus 3aJad B 00JacTH
OKpY’KaloIllel Cpeibl, MIaHUPOBAHUS IOCTYNKOB M OLEHKHM WX BO3MOKHBIX MOCIEICTBUM JIsSt
OKpYKarolleu Cpeibl;

®  OCO3HaHHeE II00AILHOTO XapaKTepa HKOJIOTHUECKUX MPOOIEM U MyTel UX pelIeHNUS;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBUAM COLMAIBHON U MPUPOAHOM CPe/bl:

e TOTPeOHOCTP BO B3aUMOJCHCTBUU TPU BBIOJHCHHH MCCIECIOBAaHUM ¥ TIPOCKTOB
(U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

®  TIOBBIIICHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTb;

e noTpeOHOCTh B ()OPMUPOBAHMM HOBBIX 3HAHHWA, B TOM uucie (GOPMYyTUPOBATH HJIEH,
MIOHSITHS, TUIIOTE3bI O QUBNYECKUX OOBEKTAX U SIBICHUSX;

° oco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PU3UKHU;

® TUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DM3NYECKUX 3HAHUI,

®  CTpeMIIeHHE aHAIM3UPOBATh U BBISIBISATH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U YKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NIECKUX 3HAHUN;



® OIEHKAa CBOMX JEWUCTBUH C Yy4y€TOM BIMSHUA Ha OKPYXAIOUIYI0 Cpedy, BO3MOXKHBIX
[J100aBbHBIX OCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTaTe ocBOeHMs MporpaMMbl Mo (PU3HKE Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUs y
oOydaromerocss  Oyayr cpoOpMHUpOBaHBI ~ MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIHEC
MO3HABATE/IbHBIE YHUBEpCaJbHbIE YyueOHBbIE JACMCTBHS, KOMMYHHUKATHUBHBIE YHHUBEpCAJIbHbBIC
yueOHbIC ACHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHSI.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

®  BBIABISITH U XapaKTEPU30BaTh CYLIECTBEHHbIC MPU3HAKU OOBEKTOB (SBJICHUH);

®  YCTaHABJIMBATH CYUIECTBEHHBIH NMPU3HAK KIACCHU(PUKALMU, OCHOBAHUA Al 000OIICHUS U
CpPaBHEHUS;

®  BBIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B pPacCMaTpUBACMbIX (akKTaxX, JaHHBIX H
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

®  BBIBIATH NPUYHHHO-CIICJCTBEHHBIC CBSI3W TPU HM3yYEeHUM (PU3MYECKUX SBICHUU H
MIPOLIECCOB, JIeTaTh BBHIBOJABI C HCIOJb30BAaHUEM JCAYKTUBHBIX M WHIAYKTHBHBIX YMO3AKIIOUEHUH,
BBIJIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (DU3UUYSCKUX BEINIVH,

®  CaMOCTOSITEIBHO BBIOMpATh CHOCOO perieHus y4eOHOM Qu3myeckoil 3amayu (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIICHHUs, BBIOOP HaWOOJee MOAXOJANICTO C YY4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

®  ICIIOJIb30BAaTh BOMPOCKHI KaK UCCIEAOBATEIbCKUN HHCTPYMEHT TO3HAHMUS;

® MPOBOJUTH IO CaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJOXKHBIM (PU3NUECKUIt
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

® OICHUBAaTHL Ha TPUMEHUMOCTH M JOCTOBEPHOCTh HH(OPMAILHIO, TIOJYyYSCHHYIO B XOJE
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

®  CaMOCTOSATENBHO (HOPMYIHPOBATH OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM IMPOBEIEHHOTO
HAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

®  TIPOTrHO3UPOBATH BO3MOXKHOE JaJIbHEHINEEe pa3BUTHE (PUIMYECKUX IMPOIIECCOB, a TaKKE
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® TPUMEHATh pa3TUYHbIE METOAbI, WHCTPYMEHTBI W 3alpoChl MpPU TIOUCKE U OTOOpe
uH(pOpPMaIIMU WIH JAaHHBIX ¢ YUETOM MpeaoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

®  aHAIM3UPOBAThH, CHCTEMATU3UPOBATHh U UHTEPIPETHPOBATH MHPOPMAIIHIO PA3IUYHBIX BUIOB
1 GopM Ipe/ICTaBICHHUS;

®  CaMOCTOSATENbHO BBIOMPATh ONTHMaJbHYIO (GOpMYy TpeAcTaBleHUus uHpopManuu U
WLTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMUA CXeMaMH, TuarpaMMaMu, WHOM rpadukoii U ux
KOMOMHAIIHSIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eHCTBHUS:

e B X0/¢ O0CYXKIeHHUsI Y4eOHOr0o MaTepuala, pe3yJbTaToB JJa0OPaTOPHBIX PadOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl W BBICKA3bIBaTh WJEH, HalleJIEHHBIE Ha
peleHre 3a7a4u U NoepKaHue OIarokenareaIbHOCTH OOIIEHMS;

®  COIOCTaBIATH CBOM CYXXJICHHS C CYXICHUSIMHU JIPYTUX YIACTHUKOB JIHAJIOTa, 0OHAPYKUBAThH
pa3JIM4ME U CXOJICTBO MO3UILIHIA;

®  BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHHIX U MUCHMEHHBIX TEKCTAX;

e MyONWYHO MPEJCTABISITh PE3YNbTAThl BHITOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIEPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);



e TIOHMMaTh M HMCIOJIb30BaTh MPEHMMYIIECTBA KOMAHJIHOW M WHIWBHIYAJIbHOW PAOOTHI IpH
PEIICHUN KOHKPETHOM (PU3HYECKON MPOOIIeMBI;

® [IPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JICUCTBUA IO €€
JOCTIKEHUIO: PaCTpeeNiATh PO, OOCYKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOW padOTHI,
0000111aTh MHEHUS HECKOJIILKUX JIONEH;

®  BBHINOJHATH CBOK 4YacTh pabOThI, JIOCTUTas KAauyeCTBEHHOI'O pe3yJbTaTra IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI;

® OIICHMBATh KAa4eCTBO CBOETO BKJajJa B OOIIMA MPOIYKT IO KPUTEPHUSAM, CAMOCTOSATEIHHO
c(hopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

® BBUIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CUTYallUAX, TPEOYIOMIMX JJs pEIICHUS
(bU3UYECKUX 3HAHU;

® OpPHUEHTHPOBATHCS B PA3TUYHBIX MOJIX0JAX MPUHATUS PEIICHUN (MHIUBUYATIbHOE, IPUHITHE
pelIeHus B rpyIIe, IPUHITHE PELLICHUH TPYIIOoil);

® CaMOCTOSITCIBHO COCTaBIIATh QJITOPUTM peIIeHUs (GU3MYECKOW 3amayd  WIM  IUIaHa
HCCJICIOBAHMSI C YUETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
IIpeAJIaracMble BApUAHTBI PEIICHMIA;

e Jenath BRIOOP M OpaTh OTBETCTBEHHOCTh 3a PEIIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJJIEKT:

® JaBaTh aJICKBAaTHYIO OLICHKY CUTYallUU U MpeJiaraTh Iiad €€ U3MEHEHNS,

® OOBSICHATH TPUYMHBI JIOCTHKCHHUS (HEIOCTHIKEHHS) pe3ylIbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHUBBI B JEITCIBHOCTH (B TOM YHCJI€ B XOJ BBIIIOJHCHHUS (PU3HUECKOTO
WCCIICIOBAHMSI HJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS CUTYyallUH,
YCTaHOBJICHHBIX OIMMOOK, BOZHUKIIINX TPYTHOCTEH;

® OIIEHUBATH COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBUSIM;

® CTaBUTH ce€0s HA MECTO JIPYroro YesioBeKa B XOJE Cropa WK JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTHKY JIPYTOTO;

e TpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelieHuH (PU3NYECKUX 3a]ad WM B YTBEPKICHHIX
Ha Hay4YHbIE TEMBI U TAKOE K€ MPaBoO JIPYyroro.

NPEIMETHBIE PE3YJIBTATHI

K koHIly 00y4yeHus B 7 kjacce mpeIMeTHbIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

®  CIMOJIb30BAaTh MOHATHS: (PUINYECKUE M XUMUYECKUE SIBICHUS, HAONIOICHUE, SKCIIEPUMEHT,
MoJielb, THUMOTE3a, €IWHUIBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHHS
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWIKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOJIMHEHHOE), TPACKTOPHS, PABHOACHCTBYIOIIAs cuia, nedopMmaius (yrnpyras,
MJIACTUYECKast ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e pasnuuarh sBIeHUS (MUQQy3usi, TEMIOBOE BIKEHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBUJKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, UHEPIIUS, B3aUMO/ICHCTBUE TEJ, pABHOBECHE TBEPBIX TEI C
3aKpETUIEHHONW OChIO BpAIICHUS, Mepeaavya JaBIeHUS TBEPIABIMH TEJIaMH, KUJKOCTSIMH U Ta3aMH,
atMocepHoe TaBieHHe, MJIaBaHUe Tell, MPEeBPAIICHUS MEXaHUYEeCKOW YHEPTHH) MO OMUCAHUIO0 UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;

®  pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3NYECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM
yrciie (PU3NYeCKHe SIBICHUS B IPUPOJIC: MPUMEPHI IBUKEHUS C Pa3IMUYHBIMH CKOPOCTSIMH B KUBOM
W HEXHWBOW TpHUpOJE, NEHCTBHUE CUJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE aTMOC(EpHOro
JABJICHUS Ha KUBOW OpPraHM3M, IUIaBaHHUE PbIO, pplYard B TEJE YEJIOBEKa, MPH ITOM IMEPEBOJIUTH



MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACNATh CYIIECTBEHHbIE CBOWMCTBA (MpU3HAKHU) (PU3MUECKUX
SIBIICHUI;

®  ONUCHIBATh HM3YyYEHHBIE CBOWCTBA TeNl U (PU3WYECKUE SIBICHUS, UCHONB3YS (pusmueckue
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHUJIa
YIOPYTOCTH, CUJIa TSXKECTH, BEC Tella, CUJa TPEHUs, JaBieHUE (TBEPLOTO Teja, KUAKOCTH, Iasa),
BBITAJIKUBAIOIIAs CUJIAa, MEXaHUYeckas padoTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PPHUIIMEHT MMOJIE3HOTO JeHCTBUS MEXaHM3MOB, KWHETUYECKass U NOTEHIMATIbHAS YHEPIUs), IPH
ONKMCAHUU MPABUIIBHO TPAKTOBATh (DU3MUECKUI CMBICI UCIOJIB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
eIMHUIBl (U3NYECKUX BEIWYHMH, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIIME TaHHYIO (HU3UYECKYIO
BEJIMUMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKHd H3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKUX
BEJIMYUH;

®  XapaKkTepu30BaTh CBOWCTBA Teld, (U3UYECKUE SBICHUS U MPOIECCHI, UCIOIB3YS IMpaBUia
CJIOKEHHUs cui (BIIOJIb OJHOM TpsiMoii), 3akoH I'yka, 3akoH Ilackamsi, 3akoH Apxumesa, MPaBUIIO
paBHOBecHs pbruara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHHUS MEXaHHYECKOU
SHEPruH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHUYECKOe
BBIPAXECHMUE;

e  OO0BSICHATH (U3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA T€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallMil NPaKTUKOOPHUEHTHUPOBAHHOIO XapakTepa: BBISABIATh MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTh OObsICHEHHE U3 |—2 Jjornyeckux MmaroB c omnopol Ha 1—2 H3y4EeHHBIX CBOWCTBa
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemarb pacuéTHbBIC 330a4 B 1—2 IEHCTBUS, UCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
¢u3nuecKkue BEIWYUHBL: HAa OCHOBE aHalM3a YCJIOBUS 3aJauyd 3alMChIBaTh KPAaTKOE YCIIOBHE,
MOJICTABJIATh (PU3UYECKHE BEIMYMHBI B (DOPMYNBI M MPOBOAUTH PacuéThl, HAXOAUTH CIIPABOYHBIC
JTaHHbIEe, HEOOXOAMMBIE JIJISl PEICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTD TOTYYeHHONW (HU3NIECKON
BEJIMYMHBI,

®  pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3HMUECKUX METOJOB, B
ONMCAHWU MCCIEAOBAaHUS BBIIEIATh MPOBEPIEMOE MPEANONOKEeHHE (TUIOTE3y), pa3iInyaTh U
UHTEPIPETUPOBATH MOIYUYEHHBIH pe3yabTaT, HAXOAUTh OIIMOKU B XOJ/€ OIBITA, JAEIaTh BBIBOABI 10
€ro pe3ynbTaram;

®  [IPOBOJUTH ONBITHI N0 HAOMIONEHUIO (U3NYECKUX SIBICHUI MU (QU3NYECKUX CBOWCTB TEN:
bopMynupoBaTh IpPOBEPSEMBbIE MPEAINOJIIOKEHUs, CcOOUpaThb YCTAaHOBKY U3 MpPEAJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0/ ONbITa U (OPMYIUPOBAThH BHIBOJIBI;

®  BBINOJHATH NpPSIMbIE M3MEPEHUS DPACCTOSIHUS, BPEMEHH, Macchl Tena, o0bEMa, CUIIbl U
TEMIEPATYpPbl C MCIOJb30BAaHUEM AHAJIOTOBBIX M IU(POBHIX MPUOOPOB, 3alMCHIBaTh MOKAa3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

® [POBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PM3MYECKON BEIUYMHBI OT JPYrod cC
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHHM (3aBUCHMOCTHM IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHHU JIBWKCHMs Tela, CHJIBl TPEHUs CKOJIbKEHHS OT Beca Tella, KadecTBa 0OpabOTKU
MOBEPXHOCTEN TeNl M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOIIAAN COMPUKOCHOBEHUS TE€J, CHUJIbI
YIPYTrOCTH OT Y/UIMHEHUs NPY>KUHBI, BHITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTrpyKEHHOM YacTH Tena
U OT IUIOTHOCTU >XKUIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teda, OT INIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TeJI0, YCIOBHM IUIaBaHUs Tell, YCIOBUN paBHOBECHUS pblyara M OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM y4€OHOI'0 HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY W BBINOJHSITH U3MEPEHUS, CIELys
NPEUIOKEHHOMY TUIaHy, (DUKCHpOBaTh pe3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH (DU3HYECKUX
BEJIMYMH B BUAE MPEJIOKEHHBIX TaONUIl W TpaHUKOB, [enaTh BBIBOJALI IO pe3yJbTaTam
UCCIIEIOBAHMSI;

® [POBOJIUTH KOCBEHHbIE U3MEPEHMs] (PU3NYECKUX BETUYMH (IUIOTHOCTH BEUIECTBA YKUIKOCTH
U TBEPAOro Teja, Cuja TPEHHUS CKOJBXKEHHs, JaBJICHHE BO3[yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIOMIAsl HA MOTPYKEHHOE B YKUJKOCTH T€JN0, KOAPPHUIMEHT MOJIE3HOrO JEHCTBHS MPOCTHIX



MEXaHHU3MOB), CIIe[lysd MpPEeAJ0KEHHOM WHCTPYKLUMU: TpPU BBINOJIHEHHUM HW3MEpPEHUil coOupaTth
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMUMHBI;

e  coOmoaTh MpaBUiia TEXHUKU O€30MaCHOCTH NP paboTe ¢ 1ab0paTOpHBIM 000PYI0BAaHUEM;

®  yKa3blBaTh NMPUHIUIBI ASHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BEChI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECs COCYAbl, 0apOMEeTp, pblyar, MOJBMKHBIA M HEMOABMKHBIN OJOK,
HAKJIOHHAs IJI0CKOCTh;

®  XapakTepu30BaTh MPUHLUIIBI JEHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHHUUYECKUX YCTPOMHCTB C
OMOPOM HA MX OMHUCAaHMs (B TOM YMCIE: MOAIINIHUKYU, YCTPOUCTBO BOAOIPOBOAA, THAPABINYECKUIT
pecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), UCIIONIb3Yysl 3HAHUS O CBOMCTBAxX
buznyecKux sIBICHUN 1 HEOOX0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOJAWUTH TpUMEpPHl (HAXOAUTH HMHPOPMAIMIO O TPUMEpax) MPAKTUIECKOTO
UCIIOJNIb30BaHUsl (PU3UUIECKUX 3HAHHUK B MOBCEIHEBHOW JKU3HHU JIJIsl 0OecriedeHrst 6€30MMacHOCTH PU
oOpailieHnu ¢ mpubopaMu M TEXHUYECKHUMH YCTPOICTBAMH, COXPAHEHHS 370POBbsl U COONIOACHUS
HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpPY KaIOLIEH cpee;

®  OCYILIECTBIATH OTOOpP UCTOYHHKOB MH(pOpManuu B HTepHETEe B COOTBETCTBUHU C 3a/IaHHBIM
MOMCKOBBIM 3allPOCOM, HAa OCHOBE HMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHHUS Pa3IUYHBIX
WUCTOYHUKOB BBIICTATh WHQPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPCUMBOM HIU MOXKET OBITh
HEJ0CTOBEPHOI;

®  WCIOJIb30BaTh TIPH BBIMOJHEHUW YUEOHBIX 3aJaHHN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3UYECKOro CoJiepKaHus, CIIPaBOYHbIE MaTepHAalIbl, pecypchl ceTu MHTepHeT, BiIaaeTh NpuéMaMu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HH(GOpPMAIK U3 OJHON 3HAKOBOH CHCTEMBI B JIPYTYIO;

e co3maBaTh COOCTBEHHBIE KpaTKHUE MHCbMEHHBIE U YCTHBIE COOOIICHHsS Ha OCHOBe 2—3
UCTOYHUKOB HMH(popManuu (U3NYECKOTO COAEPKAHUS, B TOM 4YHCIE MyOJWYHO JeiaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax IPOCKTOB WM YYEOHBIX HCCIEIOBAHUNM, TMPU OSTOM TPaAMOTHO
UCIIONIb30BaTh M3YYCHHBIN MOHATHHHBIN ammaparT Kypca (U3HKH, COIPOBOXAATH BBICTYILICHUE
MPE3EHTALNEH;

® [pU BBHIMOJHEHUHU YYEOHBIX MPOEKTOB M HCCIENOBAHUM paclpenesTh OOS3aHHOCTH B
rpyIe B COOTBETCTBUU C MOCTaBICHHBIMM 33Ja4aMHM, CIEAUTh 3a BBHINOJIHEHUEM IIJIaHA JIEUCTBUM,
aZIcKBaTHO  OIIGHUBaTh COOCTBEHHBIM BKJAJ B  JIEATEIILHOCTh TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aHMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonity o0yuenus B 8 kiacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

®  WCIOJIb30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)XCHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAUNIMUECKHE U aMOp(HBIE Tella, HACBIIEHHBIN U
HEHACBIIICHHBIA Tap, BJIAXKHOCTb BO3/lyXa, TEMIEpaTypa, BHYTPEHHSsS HHEPrus, TEIIOBOMI
JIBUTATEb, DJIEMEHTAPHBIM DJIEKTPUUYECKUM 3apsij, JJICKTPUUYECKOE TI0Jie, MPOBOJHUKH H
JTUAIEKTPUKH, TOCTOSIHHBIN EKTPUUYECKUN TOK, MATHUTHOE T0JIE;

e pasnuyarh SBJIEHUS (TEIUIOBOE paclIMpeHHEe M CXaThe, TeIulonepeaaya, TemIoBOe
paBHOBecHe, CMadyMBaHWE, KaMWUISIPHBIC SBJICHWS, WCMApeHUE, KOHJCHCAIMs, IIJIaBJICHUE,
Kpuctajuin3auus (OTBEpAEBaHUE), KHUIEHUE, Tervionepeaaya (TemIONpPOBOJIHOCTh, KOHBEKIIUS,
U3ITy4eHHUE), DJIEKTpU3alUs TeJd, B3aUMOJCHCTBHE 3aps/ioB, JIEHCTBUS DIIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJIEWCTBE MATrHUTOB, J€UCTBME MArHUTHOTO IOJS HAa MPOBOJHHK C
TOKOM, S3JIEKTPOMAarHUTHas WHIYKIHS) TI0 OMHCAHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SBIICHUE;

®  pAacro3HaBaTh MPOSIBICHUE MU3YUYCHHBIX (PU3NUECKHUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yucie (Qu3nuecKkue sIBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHHWE W KaWUISIPHBIC SBICHUS B
IpHUpoJie, KPUCTAUIBI B mpupoze, u3nydenne CoyHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, HJIEKTPUUECKHE SBJICHUS B aTMocdepe, 3JIeKTPUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE T0Jie 3eMITd, Apei( MOTI0COB, pOJIb MATHUTHOTO TOJISI IS )KU3HU



Ha 3emuiie, MOJSIPHOE CUSIHHE, MPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 337auy B yueOHYIO, BbIIEIATh
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUUECKUX SBICHUH;

®  ONUCHIBATh HM3yYEHHBbIE CBOWCTBA Tel W (PU3MYECKHE SIBICHHS, UCHOIB3YS (DU3HMUEcKHe
BEJIMUMHBI (TemIiepaTypa, BHYTPEHHSSI SHEPrusi, KOJMYECTBO TEIUIOTHI, yAENbHas TEII0EMKOCTh
BEILIECTBA, YJeJIbHAs TEIUIOTA IJIaBJICHUS, YAelbHAs TEIJIOTa NapooOpa3oBaHus, yAelbHas TEIJI0Ta
CrOpaHMsl TOIUIMBA, KOA(DPUIMEHT MOJE3HOTrO IEHCTBUS TEIJIOBOM MAIMHBI, OTHOCHTEIbHAs
BIQXHOCTh BO3/yXa, OJJICKTPUYECKUW 3apsii, CWiIa TOKa, »JJICKTPUUYECKOE HAINPSKEHUE,
COMPOTUBIIEHUE TMPOBOAHMKA, YJCJIbHOE CONPOTHUBICHHWE BEIIECTBa, paboTa M MOIIHOCTH
AIIEKTPUYIECKOTO TOKA), MPU OMUCAHUH MPABIWIBHO TPAKTOBATH (DM3MUECKUN CMBICI HCTIOIh3YEMBIX
BEJIMYMH, 0003HAUEHUS U €AMHULBI (U3MUECKUX BEIUYHH, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTHMH BEIMYMHAMHU, CTPOUTH TpaduKH H3ydEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUYNH;

®  XapakTepu30BaTh CBOWCTBA TeM, (DM3MUECKUE SIBICHHS U IMPOIIECCHI, MCIONb3YsI OCHOBHEIC
MOJIOKEHUSI MOJICKYJISIPHO-KWUHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA, MPHUHIUI CYNEPIO3UIINU
noJielt (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUSs 3apsija, 3akoH OMa Juid ydacTKa LeMu, 3aK0H
Jxoyns—JIeHna, 3aKOH COXpaHEHUS YHEPTHH, IPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA
Y 3alMCBIBATH €T0 MAaTEMATUUYECKOE BBIPAKEHUE;

®  OOBSICHATH (PU3UYECCKHUE MPOIIECCH M CBOWMCTBA TEJ, B TOM YHCJC M B KOHTEKCTE CHTYAIIHid
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHOCIEICTBEHHBIE CBS3U, CTPOUTH
o0BsicHeHHEe M3 1—2 JOrMyecKux IIaroB ¢ Omopoil Ha 1-2 HM3y4EeHHBIX CBOWMCTBA (PU3UUECKHX
SIBIICHUH, PU3NICCKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

e pemiath pacu€THbIC 3a7a4d B 2—3 ACUCTBUS, UCIONb3Yys 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOLINE
dbusznyecKkue BENIMYUHBI: HA OCHOBE aHallM3a YCIIOBUS 3aJauyd 3alKChIBaTh KPAaTKOe YCIOBHE,
BBISIBJISITH  HEJIOCTATOK JIAHHBIX JUISI PEHICHWS 3aJa4d, BBIOMpPATh 3aKOHBI W (HOPMYIIHI,
HeoOXOoauMbIe il e€ pelleHUs, MPOBOJUTH pPacu€Thl M CpPaBHUBATH IOJIYYCHHOE 3HAYCHHE
(U3UYECKON BEIMUNUHBI C H3BECTHBIMU JAHHBIMU;

e  pacro3HaBaTh IPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MpPU MOMOIIM (PU3HUECKUX METOJIOB,
UCIIONB3Ysl OINUCAHME WCCIEAOBaHUS, BBIIEIATH IPOBEPSIEMOE NPEANOJI0KEHHE, OICHUBATH
MPaBUIILHOCTH TIOPSIKA MPOBEJCHUS NCCIIEAOBAHMUS, 1€TIaTh BHIBOIBI,

® MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SBICHUA WM (U3NUYECKUX CBOMCTB TeIN
(KanmuJUTSIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT €ro 00bhEMa, TeMIepaTyphbl, CKOPOCTH
mpoliecca OCThIBAaHUS W HArpeBaHUsl MPH HM3IYyYEHHH OT IBEeTa H3INydarolleil (Tmorioaromnieii)
MOBEPXHOCTH, CKOPOCTH UCTIAPEHHS BOABI OT TEMIIEPATYPHI KUJIKOCTU U TUIOIIAIA €€ TTOBEPXHOCTH,
ANIEKTPHU3ALUS TEI U B3aMMOJCUCTBHE DJIECKTPUUYECKUX 3apS0B, B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3YyaJU3allMsl MarHUTHBIX IMOJIEH MOCTOSHHBIX MAarHUTOB, IEWCTBHUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOWMCTBa 3JEKTPOMArHUTa, CBOWCTBA AJIEKTPOJBHUTATENsl MOCTOSHHOTO
TOKa): (popMynHpOBaTh MPOBEPsSEMbIE MPEANONOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, ONTUCHIBATEH X0/ OMBITA U ()OPMYITUPOBATH BHIBOIBI;

®  BBHINOJHATH NPSIMbIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTU BO3/1yXa, CHUJIbI
TOKA, HANPSHKEHUS C MCTMOJb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JATUYUKOB (PU3UYECKUX BEITUYHH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCONMIOTHON OTPEUTHOCTH;

®  TIPOBOJUTH HCCIICIOBAHHWE 3aBUCHMOCTH OJIHOM (DU3MYECKOW BEIWYMHBI OT JPYrol C
WCITOJIb30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCUMOCTH COTIPOTHBIICHUS TPOBOJHUKA OT €T0 JIJTUHBI,
IJIOIIAIU TMONEPEYHOr0 CEYEHUsI U YAEIbHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CHIIBI TOKA,
HYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUs Ha MPOBOIHUKE, UCCIIEIOBAHNE TTOCIIEI0BATEILHOTO
MapauIeTbHOTO COSTUHEHHUH MPOBOJHUKOB): MJIAHHPOBATh UCCIIEOBaHHUE, COOUPATh YCTAHOBKY U
BBITIOJIHITh U3MEPEHUS, CIEAYs MPEIOKEHHOMY TUIaHy, (PUKCHUPOBATHh PE3yabTaThl MOJYyUYCHHOU
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TpadUKOB, AeTaTh BHIBOABI MO Pe3yabTaTaM HCCIEIOBAHNUS;



® [POBOJUTH KOCBCHHBIE W3MEpEHHs (HU3MYECKUX BEIUYUH (yIeNbHAs TEIUIOEMKOCTh
BEILIECTBA, COMPOTHUBIICHHE MPOBOAHNKA, pab0Ta M MOITHOCTbH JIEKTPUIECKOTO TOKA): TNIAHUPOBATh
U3MEpeHHUs, COOMpaTh SKCICPHUMEHTAIBHYIO YCTaHOBKY, CIICAYS NPEAJIONKECHHOW WHCTPYKIHMH, U
BBIYHCIIATH 3HAYCHUE BEITMIHUHBL;

e  coOmoaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPpH paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

®  XapakTepU30BaTh MPUHIIMIIBI ACHCTBUS M3YUYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha WX ONMHUCAHUs (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETD, NapoBasi TypOuHa,
aMIIepMETp, BOJIETMETpP, CUETYMK D3JIEKTPUUYECKON SHEpPIruu, 3JIEKTPOOCBETUTEIbHBIC MPUOOPEI,
HarpeBaTeIbHbIC JIEKTPOIPUOOPHI (TIPUMEPBI), ITEKTPUUYCCKUE MPESIOXPAHUTEIH, ICKTPOMATHUT,
JJIEKTPOJIBUTATEh MOCTOSHHOTO TOKA), MCIIONB3Ysl 3HAHUS O CBOWCTBAaX (DPM3MUYECKUX SIBICHUH M
HEOOX0MMBbIC PU3MYCCKUE 3aKOHOMEPHOCTH;

®  pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOHCTBA U M3MEPHUTEIILHBIC IIPHOOPHI TI0 CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMET, JABUTATEIb
BHYTPEHHEIO CrOpaHUsl, DJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI IJIEKTPUYCCKUX IIereil ¢
HIOCJICIOBATEILHBIM U TIAPaJUICIIbHBIM COSTMHEHUEM JJIEMEHTOB, Pa3iinyas yCIOBHbIE 0003HAYCHUS
AJIIEMEHTOB JJIEKTPUYECKUX LIETIEH;

® T[PUBOAMTH TpPUMEPHl (HAXOAUTh HMHGPOPMAIMIO O MpUMEpax) IMPaKTUYECKOro
UCIIONIb30BaHUS (PM3MYECKUX 3HAHUI B TIOBCETHEBHOM JKU3HM JUIs oOecriedeHus: 0€301MacHOCTH IPU
oOpalleHnu ¢ MpUOOpaMK U TEXHUYESCKUMH YCTPOWCTBAMH, COXPAHCHUS 3I0POBbsl M COOJIIOICHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY)KaIOIIEH cpefe;

®  OCYIICCTBIATH MOMCK MH(MOpPMALUK (U3HYECKOTO CojaepkaHusi B MHTepHETe, Ha OCHOBE
UMEIOLINXCS 3HAaHUH M MyTEM CPaBHEHUS JOMOJIHUTEIBHBIX HCTOYHUKOB BBHIICISATH HHPOPMAIIHIO,
KOTOpasi SBJISICTCS IPOTHBOPEUUBON HITH MOXKET OBITh HEJIOCTOBEPHOM;

®  JCIIOJBb30BaTh NPH BBHINOJHEHUHM YYEOHBIX 3aJaHUH HAYYHO-TIONYJSIPHYIO JIUTEPaTypy
(HU3MYECKOTO COo/lepKaHus, CIIPABOYHBIE MaTEepUalIbl, Pecypchl ceTH MHTepHeT, BnaaeTs npuéMamMu
KOHCIICKTHPOBAHUS TEKCTa, TIPeoOpa3oBaHmst HHPOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKME YCTHBIE COOOMIeHHs, 0000mas
UH(QOpPMAIIMIO M3 HECKOJIBKUX HMCTOYHUKOB (PM3MYECKOTO COAEp)KaHMs, B TOM YHUCIE IYOJIHMYHO
NPEJICTABIIATh PE3YJIbTAThI TPOSKTHOW UITH MCCIIEA0BATENBCKOM JCITEIbHOCTH, TIPH 3TOM IPaMOTHO
UCIIONIb30BaTh HM3YYEHHBIN TMOHATUIHBIA ammapaT Kypca (M3WKH, CONPOBOKAATH BBICTYILICHUE
MPE3EHTALNEH;

® T[pU BHINOJHEHWH YUYEOHBIX TMPOEKTOB M HCCICJOBAaHMH (U3UUECKHX IPOIECCOB
pacnpesienaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH 3a7adyaMH, CIEAUTH 3a
BBITIOJTHEHUEM IUTaHA JICHCTBUI U KOPPEKTUPOBATH €ro, aJeKBaTHO OLICHUBATh COOCTBCHHBIN BKJIA]
B JICATEIILHOCTD TPYIIIBI, BBICTPAHBAaTh KOMMYHUKATHBHOE B3aHMMOJICHCTBHE, POSIBIISSI TOTOBHOCTh
paspemiaTh KOH(JIUKTHI.

K xoHIty o0y4eHus B 9 kiaacce npeIMETHBIEC PE3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTH Y 00YYAIOIIMXCS YMEHHIA:

® JCIOJB30BaTh TOHSTHS: CUCTeMa OTCU€Ta, MaTepHalbHas TOYKa, TPACKTOpHS,
OTHOCHUTEIBHOCTh MEXaHHYECKOTO MABIKCHUS, aedopmarus (ympyras, IUIacTUYEcKas), TpEHHE,
[ICHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCOIOTHO
TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHWYECKUE KOJICOAHHS W BOIHBI,
3BYK, HH(Pa3BYK U YIbTPA3BYK, HIEKTPOMArHUTHBIC BOJIHBI, IIKaJIa SJICKTPOMArHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M JAbHO30PKOCTh, CIIEKTPHI UCITyCKaHHs U IMOTJIONICHUs, alb(a, OeTa- U raMma-
U3JTy4CHHUSI, M30TOIIbI, SiJICPHAs SHEPTeTHKA,

e pa3iuyarh SBJIEHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE JBIIKCHUE,
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JABHKCHUE, CBOOOHOE IMaJCHUE TEll, PABHOMEPHOE JIBH)KECHHE
10 OKPYXHOCTH, B3aUMOJICHCTBHE TEJ, pPEaKTHBHOE JIBIDKCHHE, KOJIcOATEeIbHOE JIBIKCHUE
(3aTyxaroniue M BBIHY)XJCHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE JBIDKCHHE, OTPaKCHUE 3BYKA,



IPSIMOJIMHEMHOE PACIPOCTPAHEHHUE, OTPAXKCHHE M IIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaKEHHE CBETa, pa3JOXKEeHHE OelOoro cBeTra B CHEKTP M CIIOXXEHUE CIEKTPaJbHBIX I[BETOB,
JUCIIEpCUsl CBETa, ECTCCTBCHHAs pPaJMOaKTUBHOCTb, BO3HHUKHOBEHHE JIMHEWYaTOro CIEKTpa
U3JIy4yeHHs) 10 ONMCAHUIO UX XApPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (pU3HUEeCcKoe SIBIECHUE;

®  pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKpY)KaIOIIeM MHpE (B TOM
yuciae (GU3NYECKUe SBJICHUS B NPHUPOJAE: NMPUIMBBI U OTIUBBL, JBHWXeHUE TutaHeT CoiHeuHOoU
CUCTEMBI, PEAaKTHMBHOE JBUKCHHME JKHBBIX OPraHU3MOB, BOCIPUATUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKNE BOJIHBI, I[yHaMH, 3X0, 1IBETA T€Jl, ONTUYECKUE SIBJICHUS B IIPUPOAE,
Ouosornyeckoe JAEHUCTBHE BHJIUMOIO, YIbTPA(pHUOIETOBOIO U PEHTIEHOBCKOTO H3IIy4EHHH,
€CTECTBEHHBIN PaJMOaKTHBHBIN (OH, KOCMUYECKUE JIyUd, PaAHMOAKTUBHOE M3ITy4YE€HUE MPUPOIHBIX
MHUHEpAJIOB, AEUCTBUE PAaJHMOAKTUBHBIX M3JIyY€HUI Ha OpraHu3M 4elloBeKa), IPH 3TOM IEepeBOIUTH
NPaKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH CYHIECTBEHHBIE CBOMCTBA (NMpHU3HAKM) (prU3HUECKHX
SIBJICHUIA;

® ONHCHIBATH W3YYEHHBIC CBOWCTBA TeN M (PU3UYECKUE SIBJICHUS, UCHOJIB3Yysd (pHU3MUecKue
BEJIMYMHBI (CpEeIHSAs U MTHOBEHHAasl CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHUE,
IepeMELICHNE, IIyTh, YIJI0Basi CKOPOCTh, CUjla TPEHHUs, CUJIA YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJEHUsS, BEC Tella, HMMITYyJbC Tela, HMITYJIbC CHIIBI, MEXaHW4eckas pabora W
MOIIHOCTb, TOTCHLIMAJIbHAS HEPIUsl Teja, MOAHATOrO HaJ IOBEPXHOCTBIO 3€MIIM, TOTCHIMAIbHAS
SHEPrusl CXKATOM MPYXKUHBI, KUHETHUUYECKas 3HEPrus, MOJHAas MEXaHWYecKas SHEeprus, Mepuoj u
qacToTa KojeOaHWi, JIMHA BOJIHbI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeb
IPEJIOMJICHUS! CPEJIbl), IIPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PM3MUYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, O0003HAYEHUs U E€IUHMLBI (U3NYECKUX BEIMYUH, HAXOOUTh (POPMYIIbI, CBSA3bIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIMYUHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpPaQUKH HM3yYCHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;

®  XapakTepu30oBaTh CBOMCTBa Tel, (PU3MYECKHUE SIBJICHUS M IPOILECCHI, HCIONb3Yys 3aKOH
COXpaHEHMsI PHEPrHM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEpPHO3ULIUN CUJ, TPUHLHUII
OTHOCHUTENIBHOCTH ["anunesi, 3akoHbl HpI0TOHA, 3aKOH COXPAaHEHUsI UMITYJIbCa, 3AKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsJ0BOI0 U MacCOBOTO YHCEN MPHU SJIEPHBIX PEAKIIMSIX,
OpU 3TOM JaBaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHAa M 3alUCHIBATh €ro MaTeMaTHYecKoe
BBIpaXXECHHUE;

e  OOBACHATH (hU3HYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUMHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEHHE M3 2—3 JIOTMYECKHX IaroB C ONOpOM Ha 2—3 H3y4YEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemath pacy€THbIE 3a/a4yM (ONMUparoLIMecss Ha CUCTEMY M3 2—3 ypaBHEHHUI), UCHOJb3Ys
3aKOHBI U (POPMYIJIBI, CBSI3bIBAIOLIUE (PM3UYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBMS 3a7auu
3aMMChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HENOCTAIOUIME MM HM30bITOYHBIE JaHHbBIE, BHIOMpATh
3aKOHBI W (QOpMyJbl, HEOOXOAWMBbIE Uil pEeHIeHHs, NPOBOAUTH pacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3UUYECKON BETMUHHBI,

®  pacrio3HaBaTh HPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh HpU MOMOIIU (PU3HUECKUX METOJO0B,
UCIIONIb3YSl ONUCaHWE WCCIENOBaHMs, BBIIEIATh IPOBEPAEMOE MPENINONIOKEHHE, OLEHUBATh
IPABWIBHOCTh IOpPsiIKA IPOBENEHUS HCCIENOBAHMS, JEJIaTh BBIBOJBI, HHTEPIPETHUPOBATH
pe3yNbTaThl HAOJI0IEHUH U OIBITOB;

®  [IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3NYECKUX SBICHUNA WM (PU3NYECKHX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHA COXpaHEHMsI SHEPruHu, 3aBUCUMOCTb MepHoia
KoJIeOaHUH TPY>KUHHOTO MasTHHKA OT MAacchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCHUMOCTb OT
aMILUTUTYIBI MaJbIX KOJeOaHHM, MPSAMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, paslIoKEHHE Oeroro
CBETa B CIEKTp, U3yUEHHE CBOICTB M300pakeHHUs B IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHUs



npeaMera B coOuparolieii JMH3e, HaOMI0JeHUEe CIUIOIIHBIX U JMHEHYaThIX CHEKTPOB H3JIy4EHUs):
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO HabOpa 0OOpYHOBaHMS, OMHMCHIBATH XOJ
OIIBITA U €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

®  TIPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONIPEIeIIsAs CpelHee 3HAaUCHUE
u3MepsieMoil BeNWYUHBI ((DOKYCHOE pacCTOSHUE COOWpArOIIel IJUH3BI), O0OOCHOBBIBATH BBIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

®  [IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTEN (PU3MUYECKUX BEIMYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEpeHuil (3aBUCHUMOCTh IyTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBUKCHHUU 0e3 HadalbHOM
CKOpOCTH, Iepuojia KojeOaHUi MaTeMaTHYecKOro MasTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH Yria
OTPaKEHHsI CBETa OT yIJIa TaJeHUs M yIila MPeJOMJICHHs OT yIJia MaJeHUs): IJIaHUPOBAThH
UCCIICIOBAaHME, CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PMKCHpPOBaTh pe3yJbTaTbl IOJYy4YEHHOH
3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BUJE TAOIHIl U TPauKOB, JeIaTh BBIBOABI 110 pE3yJbTaTaM
UCCIIC/I0BaHMS;

® TIPOBOJUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIUYHH (CPEAHSS CKOPOCTh U YCKOPEHUE
TeJIa MPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOTHOTO MAJCHHUs, KECTKOCTh MPYKUHBI,
KO3(QQULUUEHT TpeHHs CKOJIBXKEHHUs, MeXaHuuyeckas paboTa W MOILIHOCTb, 4YacToTa U IEpUO]
KOJICOAHWH MaTeMaTHYECKOTO W MPY>KUHHOTO MasTHUKOB, ONTHYECKAsi cuja COOMpPAIOIIeH JTHH3HI,
palMOaKTUBHBIA (DOH): MIAHUPOBATh U3MEpPEHHs, cOOUMPATh IKCHEPUMEHTAIbHYI YCTAaHOBKY M
BBINOJIHATh M3MEPEHHS, CIEAYS MPEII0KESHHOW WHCTPYKIWHU, BBIYHCIATH 3HAYEHUE BEIHMUMHBI U
aHaAJIM3UPOBATh MOJyYCHHbIE PE3YJIbTAThI C YUETOM 3a/laHHOM MOIPEIIHOCTH U3MEPEHUI;

e  coOmonaTh MpaBmiia TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a00opaTopHBIM 000pyI0BaHNEM;

®  pa3IM4aTh OCHOBHBIC NMPU3HAKA M3YYCHHBIX (U3UYECKUX MOJENCH: MaTepHuaibHas TOYKa,
abCoOTHO TBEP/IOE TENO, TOUCUHBI MCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHasi MOJEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

®  XapaKTepu30BaTh MPUHIHIIGI JICHCTBHUS U3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMoOpoil Ha uX omnucaHud (B TOM 4YHUCIE: CHOUAOMETP, AATYMKH MOJOXKEHUS, PACCTOSIHUA U
YCKOPEHUsI, paKkeTa, 9X0JIO0T, OYKH, IEPUCKOII, ()OTOAITapaT, ONTHUYECKHUE CBETOBOJIBI, CIIEKTPOCKOTL,
Jo3UMeTp, Kamepa BuibcoHa), HcCIONb3yst 3HaHMS O CBOMCTBAaX (U3UYECKUX SBICHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

®  UCMOJb30BAaTh CXEMbl M CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHMUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOLIECCOB MPHU PEIICHUH Yy4eOHO-PaKTHUECKUX
3aa4, ONTUYECKHE CXEMBI IS MOCTPOSHHS M300paKEHHWH B IUIOCKOM 3epKaje M coOMparomiei
JIMH3E;

® [PUBOAWUTH NpUMEpPHl (HAXOAWUTH HMHPOpPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIOJIB30BaHUs (PM3NYECKUX 3HAHUI B OBCEAHEBHOM XKU3HM JUTsl 0OeCTIeYeHUsT 0e30MMacHOCTH TIPH
oOpalieHun ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbSl M COOIIOIEHUS
HOPM 9KOJIOTHYECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cpee;

® OCYIIECTBJISATh MNOUCK HMHGpopManmuu  Qusnueckoro coxaepkanuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs MOMCKOBBIN 3allpoc, HAXOIUTh MYTH ONPEAETICHUsI TOCTOBEPHOCTH
MOJTYYeHHOW WH(POpPMAINK Ha OCHOBE MMEIOIIUXCS 3HAHUHN M JIOTTOTHUTEIBHBIX HCTOYHUKOB;

®  UCMOJb30BaTh IPH BBHIMOJIHEHUH YUYEOHBIX 33/JaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(du3uUecKoro cojepkaHus, CpaBOYHbIe MaTepUallbl, pecypchl cetu VHTepHeT, BiaieTh npuéMamu
KOHCIIEKTHPOBAHU TEKCTa, TpeoOpa3oBaHus MHGOPMAITUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

e Co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OpPMALUU W3
HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEpKAHUS, NYOJMYHO MPEICTABIATh PEe3yJbTaThl
MIPOEKTHOH TN UCCIIEIOBATEIbCKON JeSITeIBbHOCTH, TIPA TOM IT'PaMOTHO MCTIOIh30BATh N3YUSHHBIH
NOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKU U COMPOBOXK/IATh BBICTYIIJICHUE MPE3EHTALUCH
C Y4ETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 Kaace

Ne KounyecTBO 4acoB
JJIeKTPOHHbIE
(undposbie)
n  HauMeHoBaHHe pa3/iesioB M TeM MPOrPaMMbl Konrpoabnbsie  IIpakrunyeckue
Bcero oOpa3oBaTeJibHbIE
/ padoTshI padoThI
pecypchbl
n
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 @ - 3 1
H3HKa - HayKa O HpHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
12 @ 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bu6 K
1.3 EcTecTBeHHOHAYYHBIH METO]I TO3HAHUS 2 1 htI;Isz:l/I;IrT:;(si)cL)Frou 17§416194
Hroro no pazneny 7
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
21 C 1
TpocHie Betiectsa https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.2 i 2 1
JIBr>keHWe 1 B3aUMOJICHCTBHE YaCTHI] BEIeCTBa https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
23 A 2 1
FPETATHHE COCTORHMA BetmecTRa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
31 M 3
CXAHITCCKOT ABHACHIC https://m.edso00.ru/7f416194
3.2 Uuepuus, Macca, TNIOTHOCTh 4 1 bu6mmoreka [IOK
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https://m.edsoo.ru/7f416194
bubmuorexa [JOK

3.3 | Cua. Bugst cun 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xitxoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazgeny 12
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 12
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TEMATHUYECKOE IIVIAHUPOBAHUE 8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TenioBbie ABJICHUA
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 2 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4 14.5
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TEMATHYECKOE IINTAHUPOBAHUE 9 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/mm P Kourpoabuble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHH4YeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 2 1 1
SAMMOAeHCTBHE TeX 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. 1
13 3AKOHEI COXpAHCHHA 10 . https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJje0aHusi M BOJTHbI
bu6mmoreka [IOK
21 Mexamieckue konebarms ! . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 bubmuorexa [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 6

Pasgen 4. CBeToBbI€E ABJICHUS
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4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 1 bubmorexa HOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 2 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3zgea S. KBaHnToBbIe sIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEepKAHUS 8 bubnuorexa [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 101 10
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Jara
uudgposbie
n/ Tema ypoka Konrpoa. [lpakruy H3y4YeHHs
Bcero oOpa3oBaTe/ibHbIE
n pa6orel  paGorpl  IIaH dakr
pecypcsbl

®dusnka — HaykKa o npupojie. JABIeHUs TPUPOIbI 01.09. https://m.edsoo.ru
2 | Ousnyeckue SBICHU 03.09. https://m.edsoo.ru/
3 dusndecKkue BEIMINHBI U UX U3Mepenue. Cmapmosast 1 8.00. httos://m.edsoo.ru/

ouazHocmuyeckas paboma
4 ¥pok-ncenenosaine "Hsmeperiite Temneparyphl HpI/,I, HoMotH 1 1 10.09. https://m.edsoo.ru/

XKHUJKOCTHOTO TEPMOMETPA U JaTUMKA TEMIIEPATYPhI

Mertoabl HaygyHOTO TI03HaHUs. Onucanne GU3NIECKUX SIBICHUN bubanoreka [IOK
5 . 1 15.00.

C IIOMOIIBIO MOJEER https://m.edsoo.ru/ff09f72a
6 OT 4ero 3aBHCHT JAJLHOCTH ITOJIETA IIIAPUKA, MTYIIICHHOTO 1 1 1700, httos://m.edsoo.ru/

TOPU30HTAIBLHO
7 CrpoeHue BelIeCTBa. 1 22.09. https://m.edsoo.ru/ff09fe0a
8 JIBr>kKeHMe 4acTHII BEIIECTBA 1 24.09. https://m.edsoo.ru/ff0a013e
9 | OmbITH O HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B 1 1 29.09 https://m.edsoo.ru/
10 | ArperarHble COCTOSIHUS BElIeCTBa 1 01.10. https://m.edsoo.ru/
11  KontponbHas padota Nel 1 1 06.10. https://m.edsoo.ru/ff0a0378

Mexanndeckoe JBH>KeHUE. PaBHOMEpHOE M HEPABHOMEPHOE Bubmuorexa LIOK
12 1 8.10.

NIBIDKEHHE https://m.edsoo.ru/ff0a05c6
13 | Ckopoctb. Enunuiier ckopoctu 1 13.10. https://m.edsoo.ru/ff0a079c
14 | Pacder myTu U BpEeMEHHU JABUKECHUS 1 15.10. https://m.edsoo.ru/ff0a0ae4
15 HWuepuus. Macca — mMepa HHEPTHOCTH Tell 1 20.10. https://m.edsoo.ru/ff0a0c10
16 | ITnoTtHoCTh BemecTBa. Pacyer Macchl 1 0ObeMa Tela 1 22.10. https://m.edsoo.ru/ff0a0fee
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Jlaboparopnas padota «OnpeneneHue mIOTHOCTH TBEPIOTO

17 Telay 1 05.11. https://m.edsoo.ru/

18 Pemenue 3ama4 no teme "IlnoTHOCTH BemiecTBa" 1 10.11. https://m.edsoo.ru/ff0al23c

19 Cuila KaKk XapakTepUCTHUKa B3auMoiercTBrs Teil. Cuna 1 1211, https://m.edsoo.ru/
YIPYTOCTH.

20 Jlaboparopuas pabota «/3y4eHrne 3aBUCUMOCTH PACTSHKCHHUS 1 1711, htts://m.edsoo.ru/
MIPYXKUHBI OT CHJIBDY

21  SIBnenue TaroteHus. Cuna TsHKECTH 19.11. https://m.edsoo.ru/

22 | CBs13b MEXJy CHJIOW TSDKECTH M Maccoii Tena. Bec Tena. 24.11. https://m.edsoo.ru/ff0al778

23 Cuna 1sxecTH Ha Ipyrux Iuianerax. Pusnyeckue 1 26.11. bubanoreka [IOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

24 | Usmepenue cui. JluHamomeTp 1 01.12. https://m.edsoo.ru/ff0al8cc

25 | Bec Tema. HeBecomocTb 1 03.12. https://m.edsoo.ru/ff0al778

26 | Cnoxenue 1Byx cuil. PaBHozelcTBytomIast cui 1 8.12. https://m.edsoo.ru/ff0ala70

27 | Pemenwue 3ama4 no Teme "PaBHoaelicTByromas cui' 1 10.12. https://m.edsoo.ru/

28 | Cwuuia TpeHus u e€ BUIbl. TpeHue B IpUPOJIe U TEXHUKE 1 15.12. https://m.edsoo.ru/ff0alb9c

29 Jlaboparopnast pabota «/3yueHue 3aBUCUMOCTH CHJIBI TPEHUSI 1 1712, bu6nmoreka [IOK
CKOJIBJKEHUS OT CUJIbI TABJICHUS) https://m.edsoo.ru/ff0alcc8

30 Pemenue 3aj1a4 Ha onpezeIeHNe PaBHOICHCTBYIOLIEH CHIIBI 1 22.12. https://m.edsoo.ru/

31 KonrponbHas pabora Ne2 1 24.12. https://m.edsoo.ru/ff0alde0

32 | Pemenue 3agau no teme "Bec Tena, cuibr" 1 29.12 https://m.edsoo.ru/

33 | JlaBneHwue. 1 12.01. https://m.edsoo.ru/ff0a20a6

34 | JlaBneHwe rasa. 1 14.01. https://m.edsoo.ru/ff0a2376

35  3akoH [Tackans 1 19.01. https://m.edsoo.ru/ff0a25b0

36 JlaBiieHWE B AKUJKOCTH U Ta3€, BBI3BAHHOE JIEICTBUEM CHUJIBI 1 2101 Bbubmuoreka LIOK
TSKECTH https://m.edsoo.ru/ff0a2718

37  Pemenue 3aga4 no Teme «JlaBieHue» 1 26.01. https://m.edsoo.ru/ff0a2826
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38  Coobmaromnuecst CoCy/Ibl 1 28.01 https://m.edsoo.ru/ff0a2970
39 T'mapaBnuueckuii mpecc 1 02.02. https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopirHEBOM KUAKOCTHBIN HACOC 1 04.02. https://m.edsoo.ru/
41 | Atmocdepa 3eMin U IPUYUHBI €€ CYIECTBOBAHUS 1 9.02. https://m.edsoo.ru/ff0a2b5a
42  Bec Bo3ayxa. ATMocdepHOE aBiieHHe 1 11.02. https://m.edsoo.ru/ff0a2b5a
43 | Usmepenue atmochepHoro nasienus. OnbiT Toppudernm 1 16.02. https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HaJl 1 18.02. Bu6imoreka LIOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45  AtmocdepHoe aaBlieHHE Ha Pa3IUYHBIX BRICOTAX 1 25.02. https://m.edsoo.ru/ff0a2fc4
46  Pemenue 3amau o teme " ATmMocdepHoe naBieHue" 1 2.03 https://m.edsoo.ru/
47  ApxumenoBa cuiia 1 04.03. https://m.edsoo.ru/ff0a3276
48 | Jlabopatopnas pabota «OrnpeiereHre BHITAIKHUBAIOIICH CHUITBI» 1 11.03. https://m.edsoo.ru/ff0a33fc
49 JlabopartopHnast pabota o teme «lccienoBanue 3aBUCUMOCTH 1 16.03. Bbubmuoreka LIOK
Beca Tella B BOJIe OT 00bEMay» https://m.edsoo.ru/ff0a3514
50 TIlnaBanwme Ten 1 18.03. https://m.edsoo.ru/ff0a3a96
51 KonrposabHas pabora Ne3 1 23.03 https://m.edsoo.ru/
52 | Pemenne 3amau o teMe "[lnaBanue u gasiieHue" 1 25.03. https://m.edsoo.ru/ff0a3654
53 JlaboparopHas pabota "KoHcTpynpoBanue apeomerpa" 1 06.04. https://m.edsoo.ru/
54 | Mexanudeckas padbora 1 08.04. https://m.edsoo.ru/ff0a3f82
55 MormHocTs. EquHAIEI MOITHOCTH 1 13.04. https://m.edsoo.ru/ff0a3f82
56 ypOK:I/ICCJ'IeJIOBaHI/Ie ”'I"acqéT MOIIHOCTH, Pa3BUBAEMOU MIPHU 1 15.04. https://m.edsoo.ru/
MOIbEME TIO JISCTHHIIS
57  Ilpocteie Mexanu3Mebl. Peryar. PaBHoBecHe cuil Ha ppryare 1 20.04. https://m.edsoo.ru/
58 Jlaboparopnas pabota «VccrienoBanue yclIOBUi paBHOBECHUS 1 99 04, Bu6imoreka [IOK
pbIyara https://m.edsoo.ru/ff0a478e
59 Jlabopatopnas pabora "Usmepenue KII1/] naknonnoii miockoctu" 1 27.04. https://m.edsoo.ru/ff0a48a6
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60 Pemenwue 3agau mo teme "Padora, momuocts, KIT/1" 1 29.04. https://m.edsoo.ru/ff0a4c48

61 Mexanundeckas 3Heprus. Kunetuyeckas u MoTeHIMaIbHas 1 405 Bubmuorexa LJOK
SHEprus https://m.edsoo.ru/ff0a4252

62 | 3aKoH COXpaHECHHS MEXaHHYECKOW SHEPTHUH 1 06.05. https://m.edsoo.ru/ff0a4360

63 Koutponbnas padorta N4 1 13.05. https://m.edsoo.ru/

64 VYpok-skcnepumeHT no teme "Onpenenenue usmeHeHus saeprun” 1 1 18.05. https://m.edsoo.ru/

65 PaOora c Tekctamu 1o Teme "MexaHu4decKoe JIBIKeHHe" 1 20.05. https://m.edsoo.ru/ff0adee6

66 Pabora ¢ TfKCT&MI/I '1'10 teme "JlaBieHue TBEPIBIX TEI, 1 25 05, https://m.edsoo.ru/ffoadffe
KHUJIKOCTEH U ra30B
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

No KosaunuyecTBO 4acoB Jara DJIeKTPOHHBIE
n/ Tema ypoka Beero KonrTpoa. IIpakruy. H3Y4YeHHHA undposbie
n padoThI padorsl | MIaH (akT  obpasoBaTe/ibHbIE
pecypcsl
OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOMN Teopuu 1 01.09. https://m.edsoo.ru/ff0a525
Macca u pazmep aTOMOB U MOJIEKYJI 03.09. https://m.edsoo.ru/
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOT0 COCTOSTHUMN 1 8.09. bubnuoreka [IOK
BELICCTBA https://m.edsoo.ru/ff0a540e
4 O6’b}ICHeHIfe CBOMCTB COCTOSIHUI BEIIECTBA HA OCHOBE 1 10.09. httos://m.edsoo.ru/
nonoxenund MKT
5  Kpucrammdeckue u amopdHbIC Tena 1 15.09. https://m.edsoo.ru/ff0a5800
6 CwmaumBaHMe M KamWUIIPHOCTH. [l0oBepXHOCTHOE HATSKEHHE 1 17.09. https://m.edsoo.ru/ff0a5530
7  TennoBoe pacuIMpeHue U c:KaTue 1 22.09. https://m.edsoo.ru/ff0a5a26
8  Temmeparypa. CBs3b TeMIepaTyphl CO CKOPOCTHIO 1 24.09. https://m.edsoo.ru/
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTpEHHEH 1 99.09 bubnnorexa [JOK
SHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bwuas! Temtonepeaaun 1 01.10. https://m.edsoo.ru/ff0a6412
11 TIpakTHyeckoe UCIMOIb30BaHKE TETNIOBBIX CBOICTB BEIIECTB 1 1 06.10. https://m.edsoo.ru/ff0a65c0
12 KomudecTBo TeroThl. TeI000MEH U TETUIOBOES PaBHOBECHE 1 8.10. https://m.edsoo.ru/ff0a6976
13 KonrponbHas padora Nel 1 1 13.10. https://m.edsoo.ru/ff0a7088
14 JlabopaTtopHas pabota "VccnenoBanue siBICHUS TEIUIO0OMEHA 1 1 15.10. bubmuorexa [JOK
MIPU CMEIIMBAHUU XOJIOAHOU U ropsiueit Boabl" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonm4ecTBa TEIIOTHI, HEOOXOIUMOTO /IS HarpeBaHUs 1 20.10. https://m.edsoo.ru/ff0a6ag8
Tena
16 JlaGopatopHnas pabota "OnpezneneHue yaeabHON 1 1 99 10. >ubnunorexa [JOK
TEIIOEMKOCTH BelecTBa" nttps://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

17 Dueprus TomimBa. Y enbHas TEIJIOTa CrOpaHUs 05.11. https://m.edsoo.ru/ff0a7b5a

18 IlnaBienue U OTBEpJEBAHUE KPUCTATUIMYECKUX TEI. 10.11. https://m.edsoo.ru/ff0a71d2

19 Jlaboparopnas padota "OnpeneneHue yeabHONU TEIUIOThI 1 1211, bubnmoreka [JOK
JIaBJeHus apaa" https://m.edsoo.ru/ff0a72fe

20 TTapooOpa3oBanue u KoHAeHcalus. Mcmapenue 17.11. https://m.edsoo.ru/ff0a740c

21 Kunenue. Temneparypsl KUTIEHUSI U1 aTMOCHEPHOE JaBICHUE 1 19.11. https://m.edsoo.ru/ff0a786¢c

99 Jlaboparopras padota "OnpenencHrne OTHOCUTEIIBHON 1 2411, bubnnoreka [JOK
BJIQXKHOCTH BO3/yxa" https://m.edsoo.ru/ff0a7628

23 PemieHue 3a7a4 Ha OINpe/IeTICHUE BIAXKHOCTH BO3AyXa 1 26.11. https://m.edsoo.ru/

24 Tennoseie aBurarenu. [laposas Typouna. /[Burarens 1 0112, https://m.edsoo.ru/
BHYTPEHHET0 CTOpPaHUS

25 KIIJ . 3amuTa okpyskaromeil cpesl 1 03.12. https://m.edsoo.ru/ff0a7c7c

26 3aKkOoH COXPaHEHHUs U MPEBpAIICHUS YHEPTUU 1 8.12. https://m.edsoo.ru/

27 Pemrenue 3ama4 o teme "TeruioBeie siBieHUs" 1 10.12. https://m.edsoo.ru/ff0a83f2

28 Dnextpusauus Tei. [IBa poja 31eKTPUUECKUX 3apsiioB 1 15.12. https://m.edsoo.ru/ff0a86ae

29 KonrtponbsHas pabora mo reme No2 1 17.12. https://m.edsoo.ru/

30 DnekTpu3anus Tea UHIYKIHUEH U IPU CONPUKOCHOBEHUHU 1 22.12. https://m.edsoo.ru/

31 BsammojeicTBue 3apsHKEHHBIX Tell. 3akoH Kymona 1 24.12. https://m.edsoo.ru/ff0a87e4

39 Onexrpuydeckoe nose. HanpsykeHHOCTh JIeKTPUYECKOTO TOJI. 1 99.12 bubnmnoreka [JOK
[IpuHIuUI Cyneprno3uium. https://m.edsoo.ru/ff0a8a0a

33 Hocurenu smekTpuyeckux 3apsaa0oB. DJIeMEHTApHBIN 3apsij. 1 12,01, https://m.edsoo.ru/
CrpoeHune aToMa

34 [TpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHUS 1 14.01. bubmuorexa [IOK
BJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1ay Ha MPUMEHEHHE CBOMCTB DIIEKTPHUUECKUX 1 19.01. bubnmnoreka [JOK
3apsI0B https://m.edsoo.ru/ff0a90cc

36 DnexTpuueckuil ToK. ICTOUHUKH 37EKTPUUYECKOTO TOKA 1 21.01. https://m.edsoo.ru/ff0a95a4
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37 JlelicTBUS NEKTPUUYECKOTO TOKA 26.01. https://m.edsoo.ru/ff0a96b2
38 JleiicTBHE MEKTPUUYECKOTO MOl HA TPOBOAHUKY U 1 28.01 httos://m.edsoo.ru/
TMBJICKTPUKA
39 DneKkTpuYecKuil TOK B METalIax, )KHIKOCTSIX U ra3ax 02.02. https://m.edsoo.ru/ff0a9838
40 Dnextpudeckas Lelb U €€ COCTaBHBIC YaCcTH 04.02. https://m.edsoo0.ru/
41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 9.02 bubnmoreka [JOK
peryJIMpoOBaHUe CHIIBI TOKA" ' A https://m.edsoo.ru/ff0a8bd6
42 Jlaboparopuas padota "M3MepeHue u peryJIupoBaHue 1 11.02 bubmmoreka [JOK
HanpsoKeHus " T https://m.edsoo.ru/ff0a9e14
ConpoTuBieHne MPOBOAHUKA. Y IEIBHOE COMTPOTUBIICHHE bubnunoreka [JOK
43 16.02.
BENIeCTBa https://m.edsoo.ru/ff0aa738
44 Jlaboparopnas padoTa "3aBHCUMOCTb 2JIEKTPHUIECKOTO 1 18.02 bubnuorexa [JOK
COIPOTUBJIEHHS IPOBOAHUKA" A https://m.edsoo.ru/ff0aa738
45 3aBUCUMOCTh CHJIbI TOKA OT HalpsbkeHus. 3akoH Oma Ji1st 25 02 bubnnorexka [JOK
ydacTKa Ienu o https://m.edsoo.ru/ff0aa44a
46 JlaGopatopHnas pabora "HccnenoBanue 3aBUCUMOCTH CUITBI 1 503 bubnuoreka [IOK
TOKa OT COTNPOTHUBIICHUSI M HANPSKEHUS" ' https://m.edsoo.ru/ff0aa04e
47 ITocnenoBarenbHOE U MapalieIbHOE COSAMHEHUS 04.03. https://m.edsoo.ru/
IIPOBOJTHUKOB
JlabopartopHnast pabota "HarmpsikeHnue mpu nocieaoBaTeIbHOM bubnuotexa [JOK
48 " 1 11.03.
COETMHEHUN https://m.edsoo.ru/ff0aaas8
49 Pemenwue 3ajjau Ha MpUMeHEeHHE 3akoHa OMa 16.03. https://m.edsoo.ru/ff0aadle
50 KonTtponbHas padota No3 18.03. https://m.edsoo.ru/ff0aaf8a
P . -
51 a00Ta ¥ MOIIHOCTD AJIEKTPUIECKOTO TOKA. 3aKoH J[Koyst 93.03 https://m.edsoo.ru/ff0ab124
Jlenna
59 JlaGopatopHnas pabota "Cuia Toka Mpu napaieIbHOM 1 25 03. bubnnorexa [JOK

coenuHeHun "

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53 DNEKTPUUECKUE SN U MTOTPEOUTENHN IIEKTPUICSCKON YIHEPTHH 1 06.04 bubnmoreka [JOK
B OBITY. o https://m.edso0.ru/ff0ab660
54 PemeHue 3a7a4 1o reMe "DJIEKTPpUYECKH TOK" 1 08.04. https://m.edsoo.ru/ff0abd2c
JlaGoparopHas pabdota "Omnpenenenne paboThl 1 MOIIIHOCTH bubnmoreka [JOK
55 1 1 13.04.
3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0abea8
56 IlocTosHHBIE MATHUTEI, UX B3aNMOIEHCTBHE 1 15.04. https://m.edsoo.ru/ff0abea8
Ypok-uccnenoBanue "M3yueHue nosei mOCTOSIHHBIX bu6mmoreka [IOK
57 1 1 20.04.
MarHurToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOE 1ojie. MarHuTHOE T10JIe 3eMJIH B €T0 3HAYCHUE bu6mmorexa [IOK
58 1 22.04.
IUTSL J)KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MarHuTHOE 1oJI€ 3JIEKTPUUECKOT0 TOKa bubnuoreka [IOK
59 1 27.04.
MarsuTtHO€ 1oJj€e KaTylKy ¢ TOKOM https://m.edsoo.ru/ff0acld2
Jlaboparopnas pabota "M3ydeHue AeiicTBUS MarHUTHOTO MOJIs bubnunoreka [JOK
60 1 0.5 29.04.
Ha MPOBOJIHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
61 Jlaboparopnas padota "KoHcTpyrpoBaHue u u3yueHue 1 1 405 bubnuotexa [JOK
paloThI ekTpoaBUraTesns"” ' https://m.edsoo.ru/ff0ac86¢c
) . i .
62 OmnbiTel Dapajies. 3aKOH MIEKTPOMATHUTHOW WHIYKITHH 1 06.05. httos://m.edsoo.ru/
[IpaBuio Jlenna
63 DnexTporeHeparop. 1 13.05. https://m.edsoo.ru/
64 TloBTOpeHUe 1o TeMe «DIESKTPUICCKHE SBICHUS 1 18.05. https://m.edsoo.ru/ff0acb14
65 IloBropenue no reme "TemoBblie ABIEHUS" 1 20.05. https://m.edsoo.ru/ff0accse
66 KonrtpossHas pabota Ned 1 25.05 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 65 16
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Jlara
T Tema ypoka Beero Kontpos. Ipakruy. — uudpoBbIe
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
1 Mexannueckoe 1BukeHue. MaTepranbHas TOUKa 1 01.09. https://m.edsoo.ru/
5 Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 02.09. bubnuorexa [JOK
BUKCHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1 04.09. https://m.edsoo.ru/ff0ad19a
4 HepasHomMepHoe npsimonuHeiHoe apkenue. CpeaHss u 1 8.09. htts://m.edsoo.ru/
MT'HOBEHHAsl CKOPOCTh
5) [IpsiMonrHETHOE paBHOYCKOPEHHOE IBKEHUE. Y CKOPEHUE 1 9.09. https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO JIBUXKEHHUSI. 1 11.09 https://m.edsoo.ru/
7 JlaGopatopHnas pabota "OnpeneneHne yCKOpeHus Teia Mnpu 1 1 15.09. bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUU" https://m.edsoo.ru/ff0adb18
8 CobOoaunoe nagenue tei. OneiTel annies 1 16.09. https://m.edsoo.ru/ff0a6a98
9 PaBHOMEpHOE nBHKEHUME 110 OKPYKHOCTH. JInHElHas u 1 18.09. bubnmnoreka [JOK
yI0Basi CKOPOCTH https://m.edsoo.ru/ff0ae176
10  IleHTpOCTpEeMHUTEIHLHOE YCKOPEHUE 1 22.09. https://m.edsoo.ru/ff0a6a98
11  Ilepssrii 3akoH HetoToHa. BekTop cuibl 1 23.09. https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. PaBHOIeHCTBYIOMAS CHITa 1 25.09. https://m.edsoo.ru/ff0ae72a
13 | Tperwnii 3akoH Hprotona. Cymeprno3umus cui 1 29.09 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a/1a4 Ha IpUMEHEHUE 3aKoHOB HproToHa 1 30.09 https://m.edsoo.ru/ff0aeb6c
15  KontponbHas pabora Nel 1 1 2.10 https://m.edsoo.ru/ff0aeca2
16  Cwuna ynpyroctu. 3akoH ['yka 1 6.10 https://m.edsoo.ru/ff0a6a98
17 Pemenue 3agau no teme «Cuia yrpyroctu» 1 7.10 https://m.edsoo.ru/ff0aee28
18  JlaGoparopnas pabota «OrmpenereHne KECTKOCTH 1 1 9.10. https://m.edsoo.ru/ff0af738
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IIPY>KUHBDY

19  Cuna tpenus 1 13.10. https://m.edsoo.ru/ff0afa26
20 | Pemenue 3amau o teme «Cuita TpeHHS» 1 14.10. https://m.edsoo.ru/ff0af8be
g1 Jlabopatopnas paGota Onpeseieriite koodultienta 1 16.10. https://m.edsoo.ru/ffoafb8e
TPEHUS CKOJIBKCHUS
22 Pemenue 3amay o reme "Criiby 1 20.10. https://m.edsoo.ru/ff0af044
23  Cuna TsHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUSL. 1 21.10. https://m.edsoo.ru/
24 JIBYOKEHHE TEJI BOKPYT TPAaBUTALIMOHHOTO LIEHTpa 1 23.10. bubnnoreka [JOK
(Conueunas cucrema). ['anmaktuxu" https://m.edsoo.ru/ff0af5f8
o5 Pemenue 3agau mo teme "Cuia TSHKECTH M 3aKOH 1 06.11. bu6mmoreka [IOK
BCEMUPHOTI'O TSATOTEHUS" https://m.edsoo.ru/ff0af33c
26  IlepBas kocMHuueckasi CKOpOCTb. HeBecoMOCTh 1 meperpy3Ku 1 10.11. https://m.edsoo.ru/ff0afe36
97 PaBHOBecue Mafepninbﬂof/f Touku. PaBHOBecHe TBEPAOTO 1 1111, httos://m.edsoo.ru/
TeJa C 3aKPeTUIEHHOW OChIO BpalllCHHS
28 | MowmeHnT cwibl. LleHTp TshkecTH 1 13.11. https://m.edsoo.ru/ff0b02b4
29 Pemenne 3amau mo reme "MoMeHT CUIbL." 1 17.11. https://m.edsoo.ru/ff0b0408
30  HNmmynsc Tena. 3aKoH COXPAHCHUS UMITYJIbCA. 1 18.11 https://m.edsoo.ru/ff0b06ec
31  Pemenue 3aaa4 no treMe "3aKOH COXpaHEHHUs UMITyJbca" 1 20.11. https://m.edsoo.ru/ff0b07fa
32  Koudepennus "PeakTuBHOE NBIKEHUE" 1 24.11 https://m.edsoo.ru/ff0b096¢c
33 Mexanuueckas paboTa U MOIITHOCTh 1 25.11. https://m.edsoo.ru/
34 Pabora CHIIBI TSDKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1 27.11. https://m.edsoo.ru/ff0b0a84
35 JlabopaTtopHas pabota «Onpenenenne padoThl CHITBI 1 112 bubnmoreka [JOK
TPEHU» https://m.edsoo.ru/ff0b0db8
36  KonutposbHas padota Ne2 02.12. https://m.edsoo.ru/
37  Cps3b sHepruu u padoThl. [loTeHIIMaIbHAS YHEPTUS 04.12. https://m.edsoo.ru/
38  Kuneruueckas sHeprus. 08.12. https://m.edsoo.ru/ff0b0c32
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39  3akoH coXpaHCHHs SHEPTUU B MEXaHUKE 1 9.12. https://m.edsoo.ru/
40 JlaGopaTopHas pabota «3ydeHue 3akoHa COXpaHCHHS 1 11.12. bubnnoreka [HOK
SHEPIUN» https://m.edsoo.ru/ff0b12fe
41  KonebarenbHOE ABUKEHUE U €T0 XapaKTEPUCTUKHU 1 15.12. https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konedanus. BeiHyXIeHHBIE KOJIeOaHusI. 1 16.12. bubnnoreka [HOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 | MaremaTtu4eckuil U NPyKUHHbBIM MasTHUKH 1 18.12. https://m.edsoo.ru/
44 Uccnenoanue «3aBUCUMOCTD MeproAa KoJieOaHUuN OT 1 9912, bubnuorexa [JOK
YKECTKOCTH IIPYKUHBI U MacChl rpy3a» https://m.edsoo.ru/ff0b197a
45 | IlpeBpaieHue SHEPTUU IPU MEXAHUUECKUX KOJIEOAHUSIX 1 23.12. https://m.edsoo0.ru/
46 Jlaboparopnas pabota «OnpeaeneHre 4acToThl U mepuoia 1 25 12, bubnuorexa [JOK
KoJie0aHuil MPYKUHHOTO MAasTHUKA https://m.edsoo.ru/ffOblaec
47 Jlaboparopuas padota «I[IpoBepka HE3aBUCUMOCTH MTEPHOJIa 1 99.12. bubnnoreka [JOK
KoJIeOaHu# Tpy3a» https://m.edsoo.ru/ff0b197a
48 Mexanunueckue BoiIHbI. CBONCTBA MEXaHUYECKUX BOJIH. 1 30.12 bubnuorexa [IOK
IIpononbHBIE U NTONIEPEUYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49  CeiicMHuuecKkre BOJHBI 1 12.01 https://m.edsoo.ru/
50  3Byk. PacmpocTpanenue u oTpakeHHE 3BYKa 1 13.01. https://m.edsoo.ru/
51  HabmroaeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI 1 15.01. https://m.edsoo.ru/
52 T'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHUECKHI PE30HAHC 1 19.01. https://m.edsoo.ru/
bubnmnoreka [JOK
53 | YabTpa3Byk U HHOPA3BYK B IPUPOJIE U TEXHUKE 1 20.01. httos://m.e dsogru /Ffob23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI 1 29 01. bubnmoreka [JOK
coxpaHeHHs. MexaHu4yeckue KoieOaHus U BOJTHbBI" https://m.edsoo.ru/ff0b25f0
55  KonTtponbHas padorta No3 26.01. https://m.edsoo.ru/
56 | DnexkTpoMarHUTHOE IoJie. DIEeKTPOMArHUTHHIE BOJIHBI 1 27.01. https://m.edsoo.ru/ffOb2abe
57  CpolicTBa 3J€KTPOMarHUTHBIX BOJIH 1 29.01 https://m.edso0.ru/
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58 Hcnonp30BaHne 2JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM 1 202 bubmumoreka [IOK
CBSI3H https://m.edsoo.ru/ff0b2fe6
59 N3yueHne CBOMCTB 3J1EKTPOMArHUTHBIX BOJIH € IIOMOILBIO 1 03.02. bubnuoreka [IOK
MOOUITBLHOTO TenedoHa https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amau nouTeMe «YacroTa u JyMHa 1 05.02. htts://m.edsoo.ru/
AIEKTPOMArHUTHOM BOJHBI»
61 DnexkTpoMarHuTHas npuposia cBeta. BoaHoBble cBOMCTBa 1 09.02 bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0b31d0
62 [IpsiMonuHeHOE pacpoCTpaHEeHUE CBETa. 3aTMEHUS 1 10.02. bubnnoreka [JOK
Comnnua u JIyHs https://m.edsoo.ru/ff0b3658
63 3akoH oTpa)keHus cBeTa. 3epkana. Pemienue 3a1a4d Ha 1 12.02. bubnuorexa [JOK
MPUMEHEHUE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ffOb38c4
64 | IlpenomieHue cBeTa. 3aKOH MPEIIOMIICHUS CBETA 1 16.02. https://m.edsoo.ru/ffOb3aea
65 Hcnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B 1 17.02. bubnuorexa [IOK
ONTHYECKUX CBETOBOJAX https://m.edsoo.ru/ff0b3c5c
66 JlaGopatopHas 1:')'a60Ta "UccnenoBanue yriia mpeaoMIeHus 1 10.02. https://m.edsoo.ru/
CBETOBOTO Jy4a
67 CBeTOBOLI, OIITHKOBOJIOKOHHAS CBA3b 24.02. https://m.edsoo.ru/
68 | JIunzel. OnTHuecKas Cuia JHUH3BI 26.02. https://m.edsoo.ru/ffOb3f2c
69 | IlocrpoeHune n300pakeHUN B JIMH3AX 1 2.03 https://m.edsoo.ru/ff0b444a
70 Jlaboparopnas pabota "Onpenenenue GOKyCHOTO 1 3.03 bubnmoreka [JOK
PacCTOSIHUS U ONTHYECKOW CHJIIBI JIMH3BI' https://m.edsoo.ru/ff0b4206
71  Ontuyeckue JIMH30BBIE MPUOOPHI 1 05.03. https://m.edsoo.ru/ffOc0a7e
72 I'ma3 xak onTuveckas cucrema. 3peHue 1 10.03. https://m.edsoo.ru/ff0b4684
73 KontponbHas pabora N4 1 12.03. https://m.edsoo.ru/
74 | JledexTtsl 3penus. Kak coxpaHuTh 3peHue 1 16.03. https://m.edsoo.ru/ff0cOf4c
75 | JIabopaTtopHas pabota "OmbITHI IO Pa3I0KEHUIO OETIOT0o 1 17.03. bubnmoreka [JOK
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CBCTa B CIICKTP»

https://m.edsoo.ru/ff0cOe2a

76 | BoyiHOBBIE CBOICTBA CBETa 1 19.03. https://m.edsoo.ru/
77 | OmnbiTel Pe3epdopna u mimaneTapHas MoJieib aToMa 1 23.03. https://m.edsoo.ru/ff0c12a8
78 | Ilocrynater bopa. Monens aroma bopa 1 24.03. https://m.edsoo.ru/
79  Ksaurtbl. JIuHEHYaTHIE CIICKTPHI 1 26.03. https://m.edsoo.ru/ffO0c144c
80  HabmioneHue CieKTpOB UCIYCKAaHUS 1 06.04 https://m.edsoo.ru/ff0c1550
81 PangmoaxTuBHOCTE U €€ BUIIBI 1 07.04. https://m.edsoo.ru/ff0c1672
82 | Crpoenue aromHOTO sinpa. HykiaoHHas Moienb 1 09.04. https://m.edsoo.ru/ffoc18ac
83 | PaamoakTuBHBIE IpeBpaiieHus. M30Torb 1 13.04. https://m.edsoo.ru/ffOclal4
84  Pemenue 3amau no teme: "PagnoakTHBHBIE IpeBpaIIeHUs " 1 14.04. https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana 1 16.04. https://m.edsoo.ru/ffOclb4a
86  PammoakTuBHBIC U3ITy4EHUS B MPUPOJIE, MEIUIINHE, TEXHUKE 1 20.04. https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 1 21.04. https://m.edsoo.ru/ffOclc58
88  DHeprus cBsI3U aTOMHBIX SJIEP. 1 23.04. https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ampau no reme "fAnepueie peakuun" 1 27.04. https://m.edsoo.ru/
90 Peakuuu cuntesa u nenenusd saep. VICTOUHUMKHA SHEPTUH 1 28.04. bubnuotexa [JOK
ConHua u 3B€311 https://m.edsoo.ru/ff0c1e88
91 | SlnepHas HepreTHka. 1 30.04. https://m.edsoo.ru/
92  IloBTopenue 1o Teme "DIEeKTPOMArHUTHBIC SIBIECHUS" 1 4.05 https://m.edsoo.ru/ff0c223e
93 | IloBropenwme mo TeMe «B3anmopeiicTBue Ter" 1 05.05. https://m.edsoo.ru/
94  KontponbHas pabota Ne5 1 07.05. https://m.edsoo.ru/ff0c245a
95 | Pemenwue 3amad mo TeMe "TerioBbie porecch” 1 12.05. https://m.edsoo.ru/ff0c2572
96 Pemenue o Teme "KIIJ] TenmoBbix aBurareneii” 1 14.05 https://m.edsoo.ru/ff0c2a22
97 Pemenue 3amay o reme "CBeTOBBIE ABIIEHUS " 1 18.05. https://m.edsoo.ru/ff0c2b30
98  Pemenue 3a1a4 1o Teme "3aKOHBI COXpAaHEHUs B MEXaHHUKe" 1 19.05. https://m.edsoo.ru/ff0c2c52
99  Pabora c Tekcramu no Teme "Konebanus u BoaHbI" 1 21.05. https://m.edsoo.ru/ff0c2d6a
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100 Pa6ota ¢ Tekctamu 1o Teme "CBETOBBIC SIBJICHUS" 1 25.05. https://m.edsoo.ru/ff0c2e82
101 PaGota c Texctamu no Teme «Benukue oTkpbITHs 20 Bekay 1 26.05 https://m.edsoo.ru/ff0c2e82
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 101 10
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3ianyaTh ABJICHUS 110 OIIMCAHHUIO UX XapPaKTECPHBIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE

pacno3HaBaTh IPOSIBICHUE H3YUYEHHBIX (PU3MUECKHUX SIBJICHUH B OKpY)KAIOIIEM
MHUpEe, B TOM 4Hcle (QU3UUECKUE SIBICHUS B MPHUPOJE, NMPH 3TOM HEPEBOIUTH
NPaKTUYECKYyI0 3a7ady B Y4eOHYIO, BBIJCIATh CYIIECTBEHHBIE CBOWCTBA

(npu3HakK) GU3NIECKUX SBICHUN

14

ONMCHIBaTh M3y4YEHHBbIE CBOMCTBa Tel U (U3MYECKUE SIBICHUS, HCIOJIb3Ys
¢du3nyeckue BEIMYUHBI, IPU OMNHCAHUM NPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICI MCIIOJNb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U EOUHMLBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIUUYUHY C
JPYTMMH BEIMUMHAMU, CTPOUTH IpaUKN M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX

BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (M3MUECKUE SBIICHUS U TPOIECCHI, MCIONb3YS
W3y4YEHHBIE 3aKOHBI, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA WU

3aIIMCbIBATh €T0 MATCMATUYCCKOC BhIPAKCHUC

1.6

OOBSICHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEd, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUld TpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BbISABIATH
NPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOMTh OOBACHEHME M3 | — 2 JOrMYecKHx
maroB ¢ omopol Ha 1 — 2 wu3y4yeHHBIX CBOICTBa (PU3MYECKUX SIBICHUI,

(I)I/IBI/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

1.7

pemath pacué€rHble 3a7aud B 1 — 2 AeWCTBUS, UCHOJB3Yd 3aKOHBI M (POPMYIIBI,
CBs3bIBaONIME (DHU3MUECKHE BEJIIMYMHBI: HAa OCHOBE aHajlM3a YCIOBHUS 3aJauu
3aMMChIBATh KPATKOE YCIOBHUE, MOJCTABIATh (PU3NUECKUE BETUUYMHBI B (HOPMYJIIBI U
MPOBOAMTH pacu€Tbl, HAXOJUTh CIPABOYHBIC JaHHBbIC, HEOOXOAMMBIEC JUIS

pelmicHus 3a1a4, OUCHUBATb PCAITMCTUIHOCTD l'IOJ'Iy‘-ICHHOfI (I)H3H“ICCKOI>1 BCIIMYHHBI

1.8

paciio3HaBaThb HpO6JICMBI, KOTOPLIC MOXHO PCIIWUTH HIpPH IMOMOMIN (pI/IBI/I‘-ICCKI/IX




METOJOB, B OIMCAaHUU HCCIIEIOBAHUs BBIAEIATH IIPOBEPAEMOE IIPEAINIOIOKEHHUE
(runotesy), pa3iauyaTh U MUHTEPIPETUPOBATH IOJIYYEHHBIH pE3yibTaT, HAXOAUTH

OIINOKH B XOJ¢€ OIIbITa, A€JaTh BBIBOAbLI 110 €TI0 pE3yJIbTaTaM

1.9

1.10

111

MPOBOAMUTH ONBITHI O HAOMIOACHHUIO (PU3UYECKUX SIBICHUN WU (PUINYECKUX
CBOMCTB Ten: (OpMYIMpPOBaTH MPOBEPSIEMBIC MPEANONIOKCHHS, COOUpaTh
YCTaHOBKY U3 TMPEMJIOKEHHOTO OOOpYyIOBaHUS, 3allMChIBaTh XOJ OMbITa U

(GhopMyITUPOBATH BHIBOIBI

BBHITIOJHATE MPSMBIC U3MEPEHUSI C HCIIOJNB30BAHHEM AHAJIOTOBBIX U IU(POBBIX
npuOOpPOB, 3aMUCHIBATh MMOKa3aHUs MPUOOPOB C Y4ETOM 3aJaHHOW aOCOIIOTHOM

IIOTPELIHOCTH U3MEPEHUIN

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (pU3MUECKON BEIMYMHBI OT APYTrOi
C UCIOJIb30BAHUEM IPSIMBIX U3MEPEHUH, y4aCTBOBATh B INIAHUPOBAHUHU Y4EOHOTO
UCCIIEIOBaHMsI, coOMpaTb YCTAaHOBKY M  BBIINOJHATH HM3MEPEHHUs, CleAys
IPEUIOKEHHOMY IUIaHy, (PUKCHPOBaTh PE3yNbTaThl IMOJIYyYEHHOM 3aBHCUMOCTH
¢u3NYEeCKUX BEIMYMH B BUJE MPENJIOKEHHBIX Tabuull U TpaduUKOB, JeiaTh

BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOAWUTH KOCBCHHBLIC U3MCPCHUS (1)I/I3I/I‘-ICCKI/IX BCJIMYMUH, CICOYA HpGIIJIO)KGHHOfI
HHCTPYKIMU: IIPpHU BbIIIOJIHCHHUU HSMepeHI/Iﬁ CO6I/IpaTL OKCIICPUMCHTAIIbHYIO

YCTAaHOBKY U BbIYHUCJIATH 3HAYCHHUC WCKOMOM BEIWIHNHEI

coOnrofaTh MpaBuia TEXHUKHM O€30MacCHOCTH MpU paboTe ¢ J1abopaTOPHBIM

o0opynoBaHruEeM

1.14

1.15

1.16

YKa3bIBaTb HPUHIHAIIBI HeﬁCTBHH HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB,
XapaKTEPHU30BaTh IMPHUHIMUIIBI HGfICTBHSI HU3YUYCHHBIX HpI/I60p0B N TEXHHUYCCKUX
YCTpOﬁCTB C TIoOMOHOIbKO HUX OHIHCaHUus, HUCIOJb3yd 3HAHHUA O CBOMCTBaxX

¢u3nYecKuX SIBICHUN U HEOOX0AUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU

NPUBOJIUTH HpPUMEPHl (HAXOAUTh MHGPOpPMALUI0 O MpHUMEpax) MPaKTHUYECKOIro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEJIHEBHOW >KM3HU JJIs oOecredeHus
0e30MmacHOCTH IpU OOpalleHuH ¢ NpudopamMu U TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJIONEHUS HOPM HKOJIOTHYECKOTO TIIOBEICHUS B
OKpYXKarollen cpene

OCYIIECTBIISATh OTOOp MCTOYHUKOB HHpoOpMmanuu B ceTu HTepHer B
COOTBETCTBUH C 3a/laHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIUXCSI 3HAHUM
U NyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIIEIATH MHPOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘-IHBOﬁ WA MOXET OBbITh HCI[OCTOBCpHOfI

1.17

UCIOJIb30BAaTh TMPU BBIMNOJIHEHUMM YUYEOHBIX 33JaHUA  HAYYHOIOMYJISPHYIO




auTepaTypy (U3MUECKOTO COAEp:KaHMs, CIPAaBOYHBIE MAaTEpHAalbl, PECYpChl CETH
Wntepuer, Brnazers mnpuéMamMu KOHCIIEKTUPOBAaHHMS TEKCTa, NpeoOpa3oBaHUs

uH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCHhbMEHHBIC U YCTHBIE COOOIICHHS Ha OCHOBE 2
— 3 UCTOYHHUKOB UHPOPMAITUHU (HPU3HUECKOTO COJICPKAHUS, B TOM YHUCIIE MyOITUIHO
JeNaTh KpaTKhue COOOUIeHHs O pe3ylbTarax MPOEKTOB WM  y4eOHBIX
WCCIICIOBAHUM, MPH 3TOM TIPAMOTHO MCIOJIb30BaTh HM3YYEHHBIA MOHATUUHBINA

anmnapar Kypca (U3HKHU, CONPOBOXK/IAaTh BRICTYILICHUE TIPEe3eHTaLnel

1.19

8 KVIACC

Kon
MPOBEPSAEMOro
pe3yjabTara

IIpu  BBIITOJHCHUU yLIe6HBIX IIPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTHU B rpymmc B COOTBCTCTBHUU C IMOCTABJICHHBIMU 3adad4aMM, CJICIUTL 3a
BBIINIOJIHCHHUEM I1JIaHa HeﬁCTBHﬁ, aICKBATHO OICHHMBATDH COOCTBEHHBIN BKJIaJd B
ACATCIIBHOCTD TI'PYIIIbI, BBICTpAWBATL KOMMYHHUKATHBHOC B3aHMOH€ﬁCTBHe,

YUYUTBIBASI MHCHHUC OKPYIKAIOIINUX

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111ero 00pa30BaHUs

11

HUCIIOJIB30BAaTh IIOHATHUA

1.2

1.3

pa3invaTh ABJICHUS 110 OITMCAHHUIO UX XAPAKTCPHBIX CBOICTB U HA OCHOBE OIIBITOB,

JIEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE

pacro3HaBaTh HPOSBICHHE H3YUYEHHBIX (DU3MUECKHUX SIBIEHUH B OKPYXKAIOLIEM
MHUpE, B TOM 4Hcle (QU3NYECKUE SIBICHUS B NPHUPOJE, NMPH ITOM MNEPEBOJIUTH
NPAKTUYECKYI0 3a7adyy B y4yeOHYI, BBIACNIATH CYIIECTBEHHbIE CBOMCTBA

(mpu3HaKM) (PU3NYECKUX SIBICHUH

1.4

1.5

1.6

OIMHUCBIBATHL H3YYCHHBIC CBOMCTBA TEI H (1)I/ISI/I‘~ICCKI/I€ SABJICHUA, MCIIOJIb3Yys
(1)I/I3I/I‘IGCKI/IC BCJIIMYMHBI, IIPU OIMMUCAHUH HPABUIIBHO TPAKTOBATH (I)I/I3I/I"ICCKI/II\;I
CMBICJI UCITOJIB3YEMBIX BCIIWYHMH, 0003HAYCHHS U CAUMHUIIBI (1)I/ISI/I‘ICCKI/IX BCJIIMYHUH,
HaXoauThb (I)OpMyJ'ILI, CBA3BIBAIOIIUC NAHHYIO (1)I/I3I/ILIGCKYIO BCIIMYNHY C APYIrUuMU

BCJIIMYMHaMHU, CTPOUTH T’pa(l)I/IKI/I HN3YUCHHBIX 3aBHUCHMOCTEHN (1)I/ISI/ILI€CKI/IX BCJIINYNH

XapaKTEpHU30BaATh CBOMCTBaA TEII, (1)I/ISI/ILIQCKI/IG ABJICHUA W NPOUECCHI, MCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBI, IPU 3TOM JHdaBaTb CJIOBCCHYHO (bOpMyJ'IPIpOBKy 3aKOHa H

3alMUCbIBATh €ro MaTeMaTH4Y€CKOC BEIPAKCHHUC

00BACHATH (1)I/ISI/I‘IGCKI/Ie mponeccol U CBOICTBa TCJI, B TOM 4YHUCJIC U B KOHTCKCTC




1.7

CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh NPUUYUHHO-
CIICJICTBEHHBIC CBS3M, CTPOUTHh OOBsSCHEHHME W3 | — 2 JOTMYEeCKHX MIaroB C
nomouibio 1 — 2 U3y4eHHbIX CBOMCTBA (PU3NUYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

pemath pacy€THble 3a7aud B 2 — 3 AEWCTBUS, UCHOJB3YS 3aKOHBI M (POPMYIIBI,
CBs3bIBaONIME (DM3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3aJadu
3alIUCHIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHUS
3aJaud, BBIOMpaTh 3aKOHBI M (OPMYNbI, HeoOXoAuMble Juisi €€ pelieHHUs,
IPOBOJUTH PAacuéThl U CPAaBHUBATH MOIYYEHHOE 3HAYCHHUE (PU3NUYECKON BEITMYMHBI

C U3BECTHBIMH JaHHBIMH

1.8

1.9

paciio3HaBaThb HpO6JI€MBI, KOTOPBIC MOXHO PCIIXUTL IIpU IIOMOIIU (1)I/ISI/I‘IGCKI/IX
MCTOHOB, HCIOJIB3yd  OIKMCAHUC  HUCCICOAOBAHUA, BBIACIATH IIPOBEPACMOC
MMpCAITIOJ0KCHUC, OUCHUBATDL IIPABUJIBHOCTDb IOPAAKA IIPOBCACHUA NCCIICIOBAHUA,

J€JIaTh BBIBOJbI

MPOBOAMTH OMBITHI M0 HAONIOACHHUIO (PU3WYCCKUX SIBICHUN WU (PUINICCKUX
CBOMCTB Ten: (OpMyIMpOBaTH MPOBEPSEMBbIE MPEANONIOKEHHUS, CcOOUpaTh
YCTAaHOBKY W3 TIPEAJIOKEHHOTO OOOpYIOBaHMs, ONUCHIBATH XOJ| OIBITA H

(bopMynTUpPOBaTH BHIBOIBI

1.10

111

1.12

1.13

BBIIIOJHATL HNPAMBIC U3MCEPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX HpI/I60pOB u
JaTYHMKOB (bI/I3I/I‘-IeCKI/IX BCJIMYNH, CPABHUBATL PE3YJIbTATHI H3MepeHHI>i C y‘{éTOM

3a/1aHHOM a0COIIOTHOM MOTPEIIHOCTH

MPOBOAMTH UCCIIEI0BAHUE 3aBUCUMOCTH OAHON (PM3MUECKOI BEIUYUHBI OT IpYron
C UCHOJb30BAHUEM MPSIMBIX M3MEpPEHHIi: MIIAHUPOBATh MCCIEI0BAHUE, COOUPATh
YCTAaHOBKY U  BBINOJHATH H3MEpPEHUs, Cleays NpeIoKEHHOMY IUIaHy,
(buKCUpOBaTh pe3yabTaThl MOTYYEHHON 3aBUCHMOCTH B BUJIE TaONUIl U IpaHKOB,
JIeJIaTh BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEJOBAHUS

IPOBOAMTH KOCBEHHBbIE H3MEpeHUs (PU3MYECKHX BEJIWYHMH: IUIAHUPOBATH
U3MEpEeHus, coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl MpPEeaoKEeHHON
WHCTPYKLUH, U BBIYUCIIATH 3HAYCHUE BETUYUHbI

coOnrofaTh TpaBuia TEXHUKH O€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM

o0opynoBaHueM

1.14

XapaKTepU30BaTh TMPHUHIIMIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOPOM Ha WX ONUCAHMS, HCIOJb3ys 3HAHUSA O CBOMCTBax

(I)I/I3I/ILICCKI/IX SIBIICHUH U HCO6XOI[I/IMLIC (1)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOUCTBA M M3MEPUTENIbHbIE TPUOOPHI O




CXEMaM U CXEMAaTUYHBIM PpUCYHKaM, COCTABJIATH CXEMBI SJICKTPHUUYCCKUX HCHCP'I C
MOCJICAOBATCIIBHBIM W NAapaJUICIIbHBIM COCAMHCHUCM JOJICMCHTOB, pasjiidyas

YCJIOBHBIC 0003HaYEHHS DIIEMEHTOB SJIICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJIUTH TpPUMEPHl (HAXOOUTh HHGPOpPMAIUIO O MpUMEpax) MPaKTHYECKOIro
UCIIONIb30BaHUsl (PU3MUYECKUX 3HAHHWHA B TOBCEIHEBHOU KU3HH I 00ECTICUCHUS
0e30MacHOCTH NpU OOpalleHuH C MpUOOopaMu U TEXHUYECKUMHU YCTpPOICTBaMH,
COXpaHEHHUsI 370pOBbsI M COOJIOJIEHUS HOPM SKOJOTMYECKOTO TOBEACHUS B

OKpYy>Kalolleu cpene

1.17

1.18

OCYIIECTBIISATh MOUCK MH(pOpMalu GU3NYECKOTo coepkaHus B ceTu MHTepHer,
Ha OCHOBE HMEIOIIMXCS 3HAHUW W NYyTEM CPaBHEHUS JIOMOJHUTEIbHBIX
MCTOYHUKOB BBIICNIATh MHQOPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WIIH

MOJKET OBITh HEIOCTOBEPHOU

UCIOJIb30BaTh IIPU  BBIIOJHEHUU YYEOHBIX 3aJaHUNM HAyYHO-TONYJSPHYIO
AUTepaTypy (U3NYECKOTO COJCpXKaHHUSA, CIIPABOYHbIE MaTepHaibl, PECYpChl CETH
Wurepner; BnageTs npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs

uH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC M KPAaTKHE YCTHBIE COOOUIeHMs, 0000mas
UH(QOPMAIIMIO U3 HECKOJBKMX HCTOYHHMKOB (DU3UUECKOTO COICPIKAHHSA, B TOM
qrcie MmyOJIrnyHO MPEACTaBIATh Pe3yIbTaThl MPOSKTHOW WIIM MCCIIEI0BATEIbCKON
NeSITeIbHOCTH, NPH 3TOM T'PAaMOTHO MCIIOJIb30BaTh H3YyUEHHBIH MOHATUHHBIN

amnmapart Kypca (pU3uKH, COTTPOBOXK/IATH BBHICTYIUICHUE MPE3CHTAIHEH

IPYU BBIOJHEHUHM Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUM (PU3MUECKHX MPOIIECCOB
pacrpenensiaTe OO0sM3aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTaBJIEHHBIMHU
3a/ladyaMM, CJIEAUTh 3a BBIIOJIHEHHWEM IlJIaHa JEMCTBUM M KOPPEKTUPOBATH €ro,
a/IeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJIAJl B 1€ATEIbHOCTb I'PYIIIbI, BEICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T[OTOBHOCTh  pa3pemiarhb

KOH(JIUKTBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC TIOHATUS

1.2

pa3invaTh ABJICHUS 11O OITMCAHHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE




1.3

1.4

1.5

1.6

1.7

1.8

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UUYECKUX SBJICHUM B OKpYKaroIleMm
MHUpE, B TOM 4YHcle (U3UYECKUE SIBICHUS B NPHUPOJE, NMPH STOM MNEPEBOJIUTH
NPAKTUYECKYI0 3a7adyy B y4yeOHYIO, BBLACNATh CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM) PU3NYECKUX SIBICHUH

OMKCHIBATh M3yYEHHBIC CBOMCTBA Tel W (U3WYECKHUE SIBICHUS, HCIOJIb3Ys
¢dusznyecKkue BETUYMHBI, MPHU ONHMCAHWU TPABWIBHO TPAKTOBaTh (HU3MUECKUN
CMBICTT UCIOJIb3YEMbIX BEIMYMH, 0003HAYCHHS U SIUHUIIBI (PH3UICCKUX BEINYHH,
HAXOJUTh (POPMYIIBI, CBSI3bIBAIOIINE JaHHYIO (PM3HUECKYIO0 BEIUYUHY C JPYTHMHU

BCJIMYMHAMHU, CTPOUTH rpa(bmcu HN3YUCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJINYHUH

XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/I?;I/I‘ICCKI/IG SABJICHUA U IIPOLCCChI, HCIIOJIb3YA
HU3YUCHHBIC 3aKOHBI, IPU 3TOM JdaBaTb CJIOBCCHYHO (bOpMy.]'IPIpOBKy 3daKOHa H

3aIIMCBIBATh €0 MAaTCMATUYCCKOC BBIPA)KCHUC

OO0BSACHATH (PU3MYECKHE MPOIECCH U CBOMCTBA TEJI, B TOM YHCIIC M B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMYECKHX IIaroB C
MOMOIIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUM, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

pewiatbh pacuéTHble 3a7ayd (ONMpAKOIIMEcs Ha cucTeMy H3 2 — 3 ypaBHEHHI),
UCIOJIb3YSl 3aKOHbl U (OpPMyJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HaA
OCHOBE aHaJM3a YCJIOBMS 3aJaud 3allUChIBaThb KPAaTKOE YCIIOBUE, BBISIBIIATH
HEJOCTAalONIMe WIM HW30BITOYHBIE [aHHbIE, BBIOUPATH 3aKOHBI U (OPMYJIBL,
HE0OXO/UMBIE JJIsl PELICHHUs, TPOBOJAUTh PACYEThl U OLICHWBATh PEAIMCTUYHOCTh

MOJIyYEHHOT'0 3Ha4Y€HUs (PU3HMUECKON BEITMUUHBI

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIMTh MPU IMOMOIIM (PUIUUECKUX
METOJI0B, HCHONb3ysd OINKMCAHUE HCCICNOBAHMs, BBIICIATH  IPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHNBATh NMPABUIBHOCTh IOPSAJIKA MPOBEACHUS HMCCIEAOBaHUS,

ACJIaTb BBIBOABI, MHTCPIPETUPOBATH PE3YJIbTATHI Ha6J'IIO,Z[eHI/II\/’I " OIIBITOB

1.9

1.10

1.11

IPOBOJUTH OMNBITHl 1O HAOMIOACHHIO (DU3MYECKUX SBJIEHUN WM (U3NYECKUX
CBOMCTB TeJl: CaMOCTOATEIbHO COOMpPATh YCTAaHOBKY M3 M30bITOYHOro Habopa
000pyIOBaHUs, OMMCHIBATH XOJ OIbITa M €ro pe3yibTaThl, (OPMYINPOBATH

BBIBOIbI

MPOBOAMTDH MPU HEOOXOJAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, ONpeensis cpeaHee
3HaYeHHE M3MepsieMoil Benn4uHbl ((POKycHOE paccTosiHHE coOMparomieil JIUH3bI),

000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPHUOopa)

MPOBOJIUTh  MCCIIEIOBAaHWE  3aBUCHUMOCTEH  (U3MYECKUX  BEJIUYUH  C




1.12

1.13

UCMOJIb30BaHUEM  TPSAMBIX ~ W3MEPEHUH:  IUIAHUPOBaThb  MCCIEIOBAHHUE,
CaMOCTOSITENIbHO COOMpPaTh yCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYy4YECHHOH
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHUJE TAOIULMU I'paHUKOB, JEJIaTh BBIBOJbI

10 pe3yJbTaTaM UCCIIEI0BaHUs

MNpOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYHH: [IJIAaHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIIIOJHATHE U3MCPCHUA,
(W1 (19% Hpel[HO)I(eHHOﬁ UHCTPYKIMHU, BBIYUCIIATL 3HAYCHUC BCIIMYUHBI H
AHAJIM3UPOBATE IIOJIYYCHHBIC pPE3YIbTAThl C yLIéTOM SaﬂaHHOﬁ INOrp€IHOCTHU

U3MEPECHUIN

coONoIaTh MpaBWJa TEXHUKH O€30MacHOCTH Ipu pabore ¢ IabopaTOpPHBIM

o0opynoBaHueM

1.14

pa3iaryaTh OCHOBHBIC MPU3HAKHU U3YYCHHBIX (PU3NUYECKUX MOJETCH: MaTepuanbHas
TOYKa, a0COIIFOTHO TBEPMIOE TEII0, TOYCUHBIH UCTOYHUK CBETA, JTy4, TOHKAs JIMH3A,

IJIaHETapHas MOACIIb aTOMA, HYKJIOHHAA MOACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTCPHU30BaTh IMPHUHIMUIIBLI HeﬁCTBI/Iﬂ HU3YUYCHHBIX HpI/I60p0B N TEXHHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha WX OIHUCAaHHWs, HCHOJIb3Yyd 3HAHUSA O CBOMCTBax

¢u3nUecKux SBICHUIA U HEOOXOUMBbIe (PU3UUYECKHE 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMbI H CXCMATHUYHLIC PHCYHKH M3YYCHHLIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIbHBIX HpI/I60pOB N TCXHOJIOTHUYCCKUX IIPOHCCCOB IIpU
PEIICHUN y‘I€6HO-HpaKTI/I‘~I€CKI/IX 3a1a4, ONTUYCCKHE CXCEMblI JII ITOCTPOCHHA

n300pa’keHMi B IUIOCKOM 3epKaJie U cOOMparoliel JI1H3e

1.17

IOPUBOANUTE TpPUMEPHl (HAXOAWTh HHPOPMALHUIO O TMpHUMEpax) MNPaKTHIECKOro
UCIOJIb30BaHUsl (PM3NYECKUX 3HAHMM B MOBCEIHEBHOM KM3HU g 00ecredeHus
0€30MacCHOCTH MpH OOpaIleHUuU C MPUOOpPaMU U TEXHUUECKUMH YCTpPOWCTBaMH,
COXpaHEHHs 3/0pPOBbsI U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO IIOBEJICHUS B

OKpY>Karollen cpene

1.18

1.19

OCYIIECTBIISATh MOUCK MH(pOpMalUu GU3NYECKOTO COoAepKaHUus B ceTH MHTepHeT,
CaMOCTOSITENIbHO (DOPMYIUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh MYTH OMpPEIeTIeHUs
JIOCTOBEPHOCTH TMOJNy4eHHOW HWH(POpPMAIMM HAa OCHOBE HMMEIOIIUXCS 3HAHUNA H

JOITOJIHUTEIIbHBIX NCTOYHHKOB

UCIIOJIb30BAaTh MpPHU  BBIMIOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
aUTepaTypy (U3NYECKOTO COJCpXaHUsA, CIIPABOYHbIE MaTepHUalbl, PECYpChl CETH
WnTepHer; BiageTh NpUEMaMU KOHCIIEKTHPOBAaHHUS TEKCTa, IMPeoO0pa3oBaHUS

uH(pOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

co31aBaTh COOCTBEHHBLIC IHCBMEHHEIE U YCTHBIC COO6HI€HI/I$I Ha OCHOBEC




nH(pOpMaIUK U3 HECKOJIBKHX MCTOYHUKOB (PU3UUYECKOTO COACPIKAHMS, TMyOITUIHO
NPEICTaBIATh PE3yIbTaThl MPOSKTHOW HIIM HMCCIENOBATEIbCKON JIEATENbHOCTH,
IIPU 3TOM IPAaMOTHO HCIIOJIb30BAaTh U3YUEHHbIN NOHATUHHBIN anmapaT U3y4aeMoro
pasgena (U3MKM W COMPOBOXAATh BBICTYIUICHHE IMpE3CHTAled C yd4&ToM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IPU BBIOJHEHUHM Y4E€OHBIX MPOEKTOB U HCCIEIOBAHUM (DU3MUECKUX MPOIIECCOB
pacnpenensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTaBICHHBIMHU
3a/layaMu, CIEOUTh 32 BBINOJIHEHUEM IUIaHA JCUCTBUU U KOPPEKTHUPOBATH €ro,
aJIeKBaTHO OLIEHMWBATh COOCTBEHHBIN BKJIA/l B IEATEIbHOCTD TPYIIIIbI, BHICTPAaUBATh
KOMMYHUKaTUBHOE  B3aMMOJCHCTBUE, MPOSBIAs TOTOBHOCTh  pa3pellaTh

KOH(JINKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon Kon
IIpoBepsieMble 371eMEHTBI COAeP:KAHUSA
pa3jesia  3JieMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA
®dusuka — Hayka o mnpupoze. SBineHuss npupoisl. DU3MUECKUE SBICHUS:
e MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKHNE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
19 dusnueckue BeNMWYMHBL. V3Mmepenune Qusnueckux BenuunH. Pu3HuecKue
" npuGopst. [TorpemHocTs n3Mepennit. MexIyHapoHas CHCTEMA ¢IUHHIIT
EcrecTBeHHOHaY4HBI METOJ MO3HAHMS: HAOJNIOJICHHE, TOCTAHOBKA HAY4YHOTO
1.3 Bompoca, BBIIBMKEHHWE THIIOTE3, OKCIIEPHMEHT IO TMPOBEPKE THUIIOTE3,
1 00BsICHEHUE HA0JII0JaeMOTO SIBJICHHS
1.4 Onucanue U3NYECKUX SBICHUN C TOMOIIBIO MOJIEIIEH
[IpakTuueckue pabOThI:
H##Par###l13mMepeHne pacCTOSHUM.
L5 H#HPar#H#113mepenne o0bEMa KUIKOCTH U TBEPJIOTO TENA.
" #H#Par###OnpenencHie pasMepOB MabIX TEIL.
H#HPar#H#113mepenue Temnepatypsl IpyU NOMOIIM JKUJKOCTHOIO TEPMOMETPA
Y 1aTYMKa TEMIIEPATypBl
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELIECTBA
21 pHH#Par####CTpoeHne BelecTBa: aTOMbl U MOJIEKYINBI, UX pa3Mepbl. OMbITHI,
" |nokassiBarolye QECKpETHOE CTPOCHHE BEIIECTBA
95 HHHPar##H [ Bukenue dyactuil Bemecta. CBs3b CKOPOCTH JABUKEHUS YACTHIL C
" [remmepartypoii. BpoyHOBCKOe mBHKEHHE, TH(]Y3Hs
2.3 |B3amMopelCTBUE YaCTHUI BEIIECTBA: MPUTSHKCHNUE U OTTAIKHBAHHE
2 HHHPar##H# ArperaTHple COCTOSHUS BEIIECTBA: CTPOEHUE Ta30B, KHUIAKOCTEH M
2.4 [rBEépIBIX (KpUCTAJUIMYECKHX) Tel. B3anuMocBsA3b MEXIy CBOMCTBaMHU BEIECTB
B pa3HBIX arperaTHBIX COCTOSHUAX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 [Oco0eHHOCTH arperaTHBIX COCTOSHHIA BOJIBI
[ [pakTHueckue padoThI:
26 pH#Par###Onenka nuaMeTrpa aroMa METOJOM PAI0B (C HCHOJIb30BAHUEM
"~ lbororpadumit).
HHH#Par###OnbIThl 10 HAOTIOIEHUIO TETNIOBOTO PACIIMPEHHSI Ta30B.




HHHPar##H#HONBITEL 10 OOHAPY)KCHHWIO  JEHCTBHUSI CHJI  MOJIEKYJISIPHOTO
IPUTSHKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBHUE TEJI
3.1 Mexanndeckoe nBUKeHNE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBKCHHE
3.9 H##HPar##Cropocts. CpelHsss CKOPOCTb IPU HEPABHOMEPHOM JBUIKECHHH.
" PacuéT myTH U BPEMCHH JIBHKEHHS
33 SABnenre uHepuuU. 3aKOH HHEpUHMH. BzauMmopelcTBue Ten Kak MNpUYUHA
" M3MEHEHWs CKOPOCTH JBIDKCHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela
34 #H##Par### lnoTHOCTH BemecTBa. CBA3b INIOTHOCTH C KOJTUYSCTBOM MOJICKYJT B
" exuHuIE 06bEMA BElIECTBA
3.5 Cwuna xak XapakTepUCTHKA B3aUMOJICHCTBUS TEJ
3.6 Cuna ynpyroctu u 3aKkoH ['yka. Mi3MepeHue cuiibl ¢ MOMOIIBIO JHHAMOMETPA
3.7 H#HPar#H#Bnenne TaroreHus U cwia TsxkecTd. Cuina TSKECTH Ha JIPYrux
' rmanerax. Bec tena. HesecomocTs
28 Cuna tpenus. TpeHue CKONbXEHHUS U TpeHUE MOKos. TpeHue B mpupoae u
" TexHumKe
3.9 #H##Par##Cnoxkenne  CwJI,  HAmpaBiICHHBIX O  OJHOH  MPSAMOIA.
' PaBHOElCTBYIOIIAS CHIT
[IpakTuueckue paboOTHI:
OmnpezneneHue CKOpPOCTH PaBHOMEPHOTO JIBUKEHHs (IIapHka B KHIKOCTH,
MOJIETHN 3JIEKTPUYECKOro aBTOMOOMIS M Tak aanee). OmpereneHue cpenHen
3.10 CKOPOCTH CKOJIb)KEHUsI OpycKa WIM IIapuKka IO HAKJIOHHOW IUIOCKOCTH.
' Omnpenenenue IUIOTHOCTH TBEpAOro Tena. OMbITH, JEMOHCTPHUPYIOIIHE
3aBHCUMOCTh pacTsbkeHHs (aedopMariuu) Npy>KUHBI OT MPHIIOKEHHON CHIIBL.
OnBIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca
TeJla ¥ XapakTepa COMPUKACAIOIIMXCS TOBEPXHOCTEN
dusznyeckue SBIEHUS B TNPUPOJE: TNPUMEPbl JABMXKEHHS C Pa3IMYHbIMU
3.11 ckopocCTsIMHU B )KUBOW U HEXXHMBOW MIPUPOJIE, IEHCTBHE CHIIBI TPEHHUS B TIPUPOJIE U
TEXHHKE
3.12 TexHuyeckue yCTpoMcTBa: AUHAMOMETP, MOAIIUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, XKUJIKOCTEM 1 TA30B
4.1 Jasnenue TBEpOro Tena. CriocoObl yMEHbIICHHS U YBEIUYEHUS AaBJICHUS
4.2 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa, TeMITepaTyphl
4.3 [Tlepemaua naBieHUs TBEPIABIMU TeNAMH, JXHAKOCTSIMH W Ta3aMH. 3aKoH




ITackanga. IITneBMaTHUEeCKHE MAIIIMHEI

4.4

4.5

4.6

3aBUCHUMOCTh JaBJICHUA )XUJIKOCTHU OT I‘J'IY6I/IHBI. FI/I,I[pOCTaTI/ILICCKI/Iﬁ Imapajokc.

Coobmarommecs: cocyasl. [ uapaBinyeckre MeXaHHu3Mbl
AtMochepa 3emsn u arMmocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHUS
BO3NyIIHOW  oOosioukn  3emiu. Omnbir  Toppuuermnn.  3aBUCUMOCTH
aTMoc(hepHOTro JaBJICHHS OT BBICOTHI HaJI YPOBHEM MOPS
N3mepenune  armochepHoro  nmaBieHus.  [lpubopel s M3MEpeHHS

aTMoc(hepHOro JaBIeHUS

4.7

4.8

I[CﬁCTBHC KHUIKOCTH U Ia3a Ha HOI‘py}I(éHHOG B HUX TCJO. BI)ITaJ'IKI/IBaIOH_Iaﬂ

(apxuMmenoBa) cuiia. 3aKkoH Apxumesa

[LnaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTuyeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUAKOCTb 4acTHU Tena. OnpeneneHne BBITAIKUBAIOIIECH CUIIBI, NEHCTBYIOIIEH
Ha Telo, IOrpyXEHHOe B  KUAKOCTh. IIpoBepka  HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLEH Ha TEJIO B KUAKOCTH, OT MAacChl Tela.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITQJIKUBAIOLIEH  CHJIBL,
NeMCTBYIOIEH Ha Telno B XKHUJIKOCTH, OT 00bEMa MOTpyKEHHOM B JKUIKOCTh
YacTH Tejla M OT IUIOTHOCTH XUAKOCTU. KOHCTpyuMpoBaHuE apeomeTrpa WU

KOHCTPYUPOBAHHUC JIOAKH U OIIPEACIICHUC eé pr30HOI[’béMHOCTI/I

4.10

411

dusnyueckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOT0 JaBJICHUS HA KUBON
OpraHu3M, IJIaBaHueE pbI0

TexHuueckue  yCTpOMCTBA: COOOIIaroNMecss  COCY/IbI, YCTPOMCTBO
BOJIONIPOBO/A, THJPABIMYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,

MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunyeckas pabora

5.2 MexaHnudeckas MOIIHOCTb

£ 3 [IpocThle MexaHM3MBI: pblyar, OJOK, HaKJIOHHas TIJI0CKOCTh. [IpaBuio
" paBHOBECHs pbIdara

5.4 [IlpumeHeHue mpaBuUiia paBHOBECHUS pblyara K OJI0Ky

- «3omotoe mpaBuwio» MexaHukd. KoaddunueHt mone3Horo nedcTBus
" MexaHu3MOB. ITpoCThIe MEXaHH3MBI B OBITY U TEXHHKE

5.6 TloreHnuanbHAsI SHEPTUU TeJIa, IMOTHATOTO HAJ 3eMIIEH




5.7 Kunernyeckas dHEpTHs
58 [Tonmnass MexaHuyeckass JHeprus. 3aKOH UW3MEHEHHUS U  COXpaHEHUs
' MEXaHUYECKOM SHEPrUn
[MpakTudeckue pabOTHI:
#H##Par###OnpenencHue pabOTHI CUJIBI TPSHUSI TIPH PAaBHOMEPHOM JABUKEHUU
5.9 rena mo ropU3OHTAIBHON MOBEpXHOCTU. VccnenoBaHue YCIIOBHI paBHOBECHS
peruara. Mamepenue KIIJI HakioHHoOW 1uiockocTu. HM3ydeHue 3akoHa
COXpaHEHHUSI MEXaHUYECKOU SHEPTUU
5.10 dusudeckue sBICHUS B MPUPOJIC: PhIYArd B TEJIE YeIOBEKa
511 TexHuueckue yCTpOMCTBA: pbIYar, MOJBMKHBI M HEMOJIBMXHBIA OJIOKH,
' HAKJIOHHAS TJIOCKOCTh, MPOCThIE MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pasjena 3JieMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJEKYISAPHO-KMHETUYECKOM TEOpUU CTPOCHHS
6.1  BemectBa. Macca u pa3mepbl MOieKy. ONbIThI, TOATBEPKIAIOLINE OCHOBHBIE
MTOJIOKEHHUSI MOJICKYJIIPHOKHHETHYECKON TEOPUH
6.2 Mogenu TBEpHOro, XHMJIKOTO M Ta3000pa3HOTO COCTOSIHUM —BEIECTBA.
. Kpucrannnueckue u amop¢Hble Tena
6.3 OObsicHEHHe CBOWCTB Ta30B, JKHJIKOCTEH W TBEPABIX TN Ha OCHOBE
. MOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKOU TEOPUH
6 6.4  CmauuBaHME U KalWJUIAPHBIC SBICHUS
6.5  TemnoBoe pacupeHue U CKaTHE
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS
. YaCTHIL
6.7 Buytpennsis  oHeprus. CrmocoObl HW3MEHEHHS BHYTPEHHEW DHEPIruu:
' Teruionepeaya v coBepuieHrue padoTsl
6.8  Buasl Temnonepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, H3ITYICHHE
6.9  KommdecTBo TEIUIOTHI. Y IebHAS TETNIOEMKOCTH BEIIECTBA
6.10  TerutooOMeH U TeIIOBOE paBHOBecHE. Y paBHEHHE TEIIOBOTO OaaHca




6.11

IInaBnenne u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCHICCTB. YILCJIBHBJI TCIIJIOTa

IJIaBJICHUS

6.12

6.13

[TapooOpa3oBanue u koHaeHcanus. Vcnapenue. Kunenue. Y aenpHas TeroTa
napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT aTMOc(hepHOro

JaBJICHUA

BiaxxHocTh BO31yXa

6.14

6.15

6.16

3H€pI‘ W TOIIJIMBA. yI[eHLHaSI TCIJIOTA CTOpaHuA

[Tpuntuner padoTel TermmoBeix asuratenet KIIJ[ TemmoBoro aBurarens.

TennoBsle JBUTATENN U 3AILUTA OKPYKAOLICH CpeIbl

3aKoH COXpAaHCHHA U ITPCBpPAIICHUA S9HCPIruU B TCINIOBLIX ITPOLICCCAX

6.17

[IpakTuyeckune paboOTHI:

HHHPar###OnbITEl 10 OOHApY)KEHUIO JEHCTBUSL CHJI  MOJIEKYJISIPHOTO
HNPUTSKEHUS.

#AH#Par###0nbITel 10 BBIPAIIMBAHUIO KPHUCTAUIOB MOBAPEHHOW COJM WIIU
caxapa.

#AH#Par###0nbITel MO0 HAOMIOACHHWIO TEIUIOBOTO  pACIIMPEHHUs Ta3oB,
AKHUJIKOCTEH U TBEPIBIX TEJ.

#H#Par###OnpeneneHue 1aBiIeHUs BO3yXa B OaNIOHE IIMPHULIA.
H#AH#Par###OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIEHUS BO3JlyXa OT
ero 00bEMa 1 HarpeBaHus WM OXJIAXKICHHS.

###Par###1IpoBepka TUNOTE3bl JIMHEHHONW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
###Par###Ha0Omonenne n3MeHeHNs BHYTPEHHEN YHEPTUU Tejla B pe3yJbTare
TEeIuIonepeiauu U paboThl BHEITHUX CHJI.

###Par#H##ccnenoBanue sSBICHUS TETJIOOOMEHA MPH CMEUTUBAHUU XOJIOAHOMN
U TOpsiYEN BOMBL.

#H##Par###OnpeneneHue KONMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION TpH
TEMI000MEHE C HarpeThIM METAJUIMYECKUM LUIHH]IPOM.
#HH#Par###Onpenenenue yieiabHON TEIUIOEMKOCTH BEIECTBA.

###Par### ccnenoBanue npoiecca nCHapeHusl.

###Par#H#0OnpeneneHe OTHOCUTENBHON BIaKHOCTH BO3TyXa.

###Par#H#0Onpenenenue yaeabHOM TEMIOTHI IIaBICHUS JIbJA.

6.18

duznyeckue SIBJIICHUS B npupoac: IMOBEPXHOCTHOC HaTsKCHUC n




6.19

KalWUISIPHbIE SIBJICHUS B NPHUPOJE, KPUCTALIBI B MPUPOJAE, HU3IyUYECHHE
Connia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHEA, CHETa.

TexHuueckne  yCTpOMCTBA:  KaNWJUIAPbI, MPUMEPbl  MCIOJIb30BaHUS
KPUCTAJUIOB, JKUJAKOCTHBI TEpMOMETp, JaTYUK TEMIIEpaTypbl, TEPMOC,
cUCTeMa OTOIUICHHUS JOMOB, TUTPOMETPHI, NCHUXPOMETpP, MapoBas TypOUHA,

ABUTaTC]Ib BHYTPCHHCT'O CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1  DOnextpuzauus ten. [IBa poaa aleKTpUYECKUX 3apsIoB
B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBUCHMMOCTB — CHIIBI
7.2  B3aUMOJAEUCTBHS 3aPSHKCHHBIX TENl OT BEIIMYUHBI 3aPSATI0B U PACCTOSIHUS MEXTY
TEJIaMH)

23 Onekrpuueckoe mnone. HanpsoxéHHocTh snexkTpuueckoro mnois. [IpuHnun
- CYTNEPHO3UINH SJEKTPUUECKUX MOJeH (Ha KaYeCTBEHHOM YPOBHE)

- Hocurenu snexkTpruyeckux 3apsaoB. DJIEMEHTApHbINA 3JIEKTPUUYECKUHN 3aps.
. Crpoenue atoma. [IpoBOAHUKY U JUAIEKTPUKU

7.5  3akoH coXpaHEHHUs IIEKTPUUYECKOTO 3apsiaa

- ONEKTPUYECKUM TOK. YCIOBUS CYLIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
' W cTOYHUKY TOCTOSSHHOTO TOKA

27 JlelicTBUSL 3JEKTPUUECKOrO0 TOKa (TEMJIOBOE, XWMHUYECKOE, MAarHUTHOE).
. DNEKTPUUECKUH TOK B )KHUJIKOCTSX U ra3ax

7.8  Dnextpuueckas 1enb. Cuia Toka. DNEKTPHUUECKOe HaNpsHKeHUe

7.9  ComnpoTtuBieHHE POBOJHHUKA. Y IETHHOE COTPOTUBIICHNE BEIECTBA

7.10  3akon Oma i ydacTka Ienu

7.11  TlocnenoBaTenbHOE U NMapajuIeIbHOE COCTUHEHNE IPOBOJHUKOB

7.12  Pabota 1 MOITHOCTB AMEKTpUIECKOro Toka. 3akoH Jlkoymst — JIeHia

713 DJneKTpuvecKkue Lenu M TOTPEeOUTeNH SJIeKTPUYECKOHl 3HEepruu B OBITY.
' KopoTtkoe 3ambikanue

7.14  TlocTtosiHHBIE MarHUTHI. B3anMoiefcTBHE MOCTOSIHHBIX MarHUTOB

215 MaruutHoe none. MarHuTHoe nosie 3eMiM M €r0 3Ha4€HUE AJs KM3HU Ha

3emiie




7.16

Oneir Opcrena. MarHuTHoe MOJ€ 3JIEKTpUYECKOro ToKa. IIpumeHenue

SJICKTPOMAriuToOB B TCXHUKE

7.17

7.18

I[eﬁCTBHe MAarouMTHOIrO II0Jid Ha HNPOBOJHHUK C TOKOM. BJIGKTpOl[BI/IFaTe.HB
IMIOCTOSSHHOTO TOKa. Mcmonn3oBaHme BJIGKTpO,I[BI/IFaTeHeﬁ B TEXHHUYCCKHUX

YCTpPOMCTBAaX U HAa TPAHCIIOPTE

Oneitel @apanes. SABnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna

7.19

OnexrporeHeparop. CrmocoObl  MOJNIydyeHHS  IEKTPUYECKOW  DHEPrHH.

DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

7.20

[TpakTuyeckue paboOTHI:

OneITel MO  HAOMIONCHWIO OJCKTPH3AlMM  TEI HMHAYKIHCH © TpH
COTPUKOCHOBEHHH.

HccnenoBanue JEHCTBUS DJIGKTPUYECKOTO IIOJIE Ha MPOBOAHUKH H
JVDJICKTPUKH.

COopka u IpoBepKa padOTHI JEKTPUIESCKOH TSI ITOCTOSIHHOTO TOKA.
H3mepenue u peryImpoBaHne CHIIBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYLIETO Yepe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnBITH, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTD JJIEKTPHUECKOTO COTPOTHUBIICHUS
MIPOBOJHMKA OT €r0 JJUHBI, TUIOIIAU TOMEPEUHOT0 CEUYSHHUS M MaTepHaa.
[IpoBepka mpaBUiia CIOXKEHUS HAMNpPsHKEHUH TPU  MOCIET0BATEIbHOM
COCIMHEHUHU JIBYX pe3nucTopoB. lIpoBepka mpaBmia i CHJIBI TOKAa MpHU
napajuieJbHOM  COCIMHEHWH  pe3uctopoB.  Ompenenenue  paboThI
AIIEKTPUUYECKOTO TOKa, MAYyLIero uepe3 pesuctop. OmnpeneneHrne MOLUIHOCTH
AIIEKTPUUYECKOTO  TOKa, BblIensgeMoil Ha  pesucrope. HMccnenoBaHue
3aBHCUMOCTH CHJIBI TOKa, WIYILETO Yepe3 JaMITOUKY, OT HaIlPsDKEHHs Ha HEw.
Ornpenenenue KIIJg HarpeBaTels. Uccnenosanue MAarHuTHOTO
B3aMIMOJICHCTBUSI TOCTOSHHBIX MAarHUTOB. VI3ydeHHe MarHuTHOTO TMIOJIS
MOCTOSTHHBIX MarHUTOB MIPH MX OOBEAMHEHHH U pasfieneHuu. MccnenoBaHue
JNEHUCTBUS  DJIGKTPUYIECKOTO TOKAa HAa MArHUTHYIO CTpeliky. OTBITHI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBHUS KATYIIKH C TOKOM H
MarHuTa OT CUJIBI TOKAa U HAaIpaBJICHUs TOKA B KaTymike. V3ydueHue nercTBus

MAarauMTHOIrO 1moJii Ha MNPOBOAHUK C TOKOM. KOHCTPYI/IpOBaHI/IC U HU3YyUYCHUC




pabotel  anextpoasurarens. M3mepenwe KIIJI  snekTpoaBurarenbHOM
ycTaHOBKHM. OIBITBI IO MCCIEAOBAHUIO SIBICHHUS DJIEKTPOMAarHUTHON
UHAYKIMH:  MCCIENOBaHWE W3MCHEHHMHM  3HAYECHUs W HANpPaBJICHUSA

MHIYKIIMOHHOTO TOKa

du3nyeckue SBICHUS B npupoac: SJICKTPUYCCKUC SBJIICHUSA B aTMOC(bepC,

7.21  SNEKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHUTHOE TOJ€ 3eMiH, Apeid
MIOJIFOCOB, POJIb MArHUTHOTO TTOJIS JIS1 )KU3HU Ha 3eMile, TIOJISIPHOE CHSIHUE
TexHuyeckne ycTpoicTBa: 3JIEKTPOCKOI, aMIIEPMETp, BOJIBTMETP, PEOCTarT,
CUETUYMK DJIEKTPUUECKOW DHEPTUH, IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
7.22  HarpeBaTelbHBIC AIIEKTPONIPUOOPHI (npumepsr), NEKTPUUYECKUE
NPEOXPAHUTENH, SIIEKTPOMArHUT, DJIEKTPOJBHUIATENb ITOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
IIpoBepsieMble 3J1eMEHTBHI COiePKAHUS
pa3iena 3JeMeHTa

MEXAHUWYECKUE SABJIEHUA

8.1  Mexanuueckoe ABMKEeHHE. MarepuaiibHas Touka. CrcreMa oTcuéra

8.2  OTHOCHTETHHOCTh MEXAaHUYECKOTO JIBUKCHUS

8.3  PaBHOMepHOE NPSAMOJIMHENHOE IBUKEHHE

8.4 ###Par###HepaBHoMepHoe — mpsMoiuHeWHoe  aBWwkeHHe. CpeaHsas H

' MTHOBEHHAsI CKOPOCTH TeJla IIPH HEPABHOMEPHOM JIBHKCHHUU

8.5  VYckopenwue. PaBHOyCKOpEeHHOE TIPSMOIMHEHHOE JIBIKEHHUE

8.6  ###Par####Csoboanoe manenne. Onbitel [anues
#H##Par###PaBHomMepHOe ABMXKEHUE TO OKpYyKHOCTH. [lepuon um wactora

8.7  oOpamenus. JluneiiHas wu yrmoBas ckopocTH. LleHTpocTpemuTensHOe
YCKOpEHHe

8.8  Ilepsniii 3akoH HproToHA

8.9  Bropoii 3akoH HptoToHa

8.10 | Tpernii 3akoH HproToHa

8.11 | ###Par###]IpunHuun cynepno3uuu cui




8.12

Cuna ynpyroctu. 3akoH ['yka

###Par###Cuna TpeHUs: cuja TPEHUS CKOJBXCEHUS, CHJIAa TPEHHUS IOKOS,

8.13
JIPYTHE BUJBI TPCHHUS
8.14 #H#Par###Cuna TSKECTH W 3aKOH BCEMHPHOIO TATOTCHHS. Y CKOPEHHE
' CBOOOJHOTO MaJACHUS
8.15 JBuxenune maner Bokpyr Comnma. IlepBas kocmMudeckass CKOpPOCTb.
' HesecoMocTs u neperpysku
8.16  PaBHOBecue MaTepuaIbHOU TOUKH. AOCOTIOTHO TBEPIOE TEIIO
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKPEIIEHHOW OCHIO BpAIICHUS.
' MowmeHT cunbl. LieHTp TskecTn
8.18 Hwmmynbc Tena. U3mMeHeHrne uMmyabca. IMITynbe cHTbI
8.19 | 3akoH coxpaHEHUS HUMITyJIbCa
8.20  ###Par###PeakTUBHOC IBIKECHUE
8.21  Mexanudeckas paboTa ¥ MOIIHOCTh
8.22  Pabota cui TsDKECTH, YIPYTrocTH, TpeHusl. CBs3b SHEPTUU U pabOTHI
8.23  TloTeHmnmanbHas SHEprus Tea, MOJAHITOrO HaJ MOBEPXHOCTHIO 3eMIH
8.24  TloTeHnmanbHas SHEPTHUS CXKATOU MPYKUHBI
8.25  ###Par###Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU
8.26 | ###Par###3akoH coxpaHeHUsI MEXaHUUECKOW SHEPTUU
[TpakTudeckue paboOTHI:
OrmpeziesieHre CpeHEeW CKOPOCTH CKOJIBKEHHsSI Opycka WIM JIBUKCHUS
[Iapuka MO HAKJIOHHOW mIockocTu. OmnpeneneHUE YCKOPEHUs Teia MpH
PaBHOYCKOPEHHOM JIBFDKEHUH TI0 HAKJIOHHOH TIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEMEHH IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HavyalbHOW CKOPOCTH.
[TpoBepka runoTessl: eciiu MPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4albHOM
8.27  CcKOpOCTH TYTH OTHOCATCS KakK PsiI HEUYETHBIX YUCEN, TO COOTBETCTBYIOIIUE

MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTHM  CHJIBI TPEHHMS CKOJBXEHHMS OT  CHJIBI
HOpMasibHOTrO JaBieHus. OnpeneneHue KOd3PPUIUEHTa TPEHUS CKOJIbKEHUS.
Onpenenenue KECTKOCTH NPy UHBL. OnpeneneHue padboThl CUIIbI TPEHUS IPU
pPaBHOMEPHOM  JBMKEHUM TeJa IO TOPU3OHTAJIbHOW MOBEPXHOCTH.
Onpenenenne pa®OTBl  CHJIBI  YOPYroCTH MpU  TMOABEME TIpy3a C

HUCITIOJB30BaHHUEM HECIIOABHIKXKHOI'O U ITOJABHXKHOI'O OJIOKOB




8.28

8.29

du3nyeckue SIBICHUS B Opupoac: NpPUIIMBbBI U OTJIWBBI, ABHXCHHUC ILIAHCT
ConaeuHoM CUCTCMbI, PCAKTUBHOC IBUKCHHUC JXUBLIX OPIraHU3MOB
TexHuueckue yCTpOﬁCTBaZ CIIUAOMCTP, JATUYMKH IOJOXKCHUA, PACCTOAHHUA U

YCKOPEHUSI, PaKeThI
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MEXAHUYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHBIC XapaKTEPUCTUKU KOJIeOaHH: epHo,

. 4acToTa, aMIUIUTyAa
9.0 MareMaTtnyeckuii U INpPYKUHHBIA MasTHUKHU. lIpeBpaieHue sHepruu Inpu
' K0J1e0aTeNbHOM JIBUKEHUU
9.3  3aryxatomwue Konebanus. BerHyxnennsie konedanus. Pesonanc
Mexannueckue BoyiHbL. CBolMcTBa MeXaHMUYECKHUX BOJIH. lIpomonbHble U
9.4  nomepeunble BOJIHBL. JlMHA BOJIHBI M CKOpPOCTh €€ paclpoCTpaHEHHs.
MexaHnuyeckue BOJIHbI B TBEPIOM Telle, CECMUYECKUE BOJIHBI
9.5  3Byk. I'pomKocTh U BBICOTa 3ByKa. OTpakeHHE 3ByKa
9.6  HWudpa3Byk U yIbTpa3ByK
[TpakTuyeckune paboOTHI:
OnpezneneHye 4acTOThl U MEpHOA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenye 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA
9.7 HccnenoBaHue 3aBUCUMOCTH IepHOAa KoJeOaHUIl MOJBEIIEHHOIO K HHUTHU
' rpy3a OT JJIMHbI HUTH. VccinenoBaHue 3aBUCHUMOCTH IepHoja KoseOaHuil
IIPYKMHHOIO MasiTHUKA OT Macchl rpy3a. IIpoBepka HezaBucHMOCTH Iiepuoaa
Koje0aHuil Tpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl rpy3a U KECTKOCTH
npyxuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs
98 @dusuyeckue SBJIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB KMBOTHBIMH,
' 3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBL, IIyHAMH, DXO
9.9 TexHuueckue ycTpoilcTBa: 3XOJOT, MCIOJIb30BAaHHE YIbTpa3ByKa B OBITY U

TEXHHUKE

OJIEKTPOMAT'HUTHOE I1IOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

OJIEKTPOMarHuTHOE  IoJIe.  JJEKTPOMarHuTHble  BOJIHBL.  (CBOMCTBa

101 AIIEKTPOMArHUTHBIX BOJIH

10.2 | IlIxana 37eKTPOMAarHUTHBIX BOJH

103 DJeKTpoMarHuTHas npupoja cBera. CKOpocTh cBeTa. BOJIHOBBIE CBOWMCTBA
' CBETa

10.4 | IIpakTrueckue pabOTHI:
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I/I3yqu1/Ie CBOICTB SJICKTPOMAarHuTHbBIX BOJIH C ITOMOIIBIO MOOMJILHOT'O

TenedoHa
105 dusnueckue SBICHUS B TPUPOAE: OMOJIOTMYECKOE NEHCTBUE BHIMMOTO,
' yABTPa(uOJETOBOrO U PEHTI€HOBCKOI'O U3Ty4E€HUI
10.6 TexHudeckue yCTpOMCTBa: HCHOJIb30BAHUE 3JIEKTPOMArHUTHBIX BOJH JUIS
' COTOBOM CBSI3H
CBETOBBIE ABJIEHU A
11.1  JlyueBas mozeinb cBeta. MicTouHMKY cBETa
11.2  IIpssMonMHEWHOE pacipoCTpPaHEHUE CBETA
11.3  Otpaxenue cBeta. [Imockoe 3epkano. 3akKOH OTpaKEHHUS CBETA
114 IIpenomnenue cBeta. 3akoH mperaomieHus csera. [lomHoe BHyTpeHHee
' OTpakeHHE CBETA
11.5 Jlunza. Xonx ny4eit B TMH3E
11.6  OnTuueckas cucrema (hoToanmapara, MUKPOCKOIIA M TEJIECKOTa
11.7  T'na3 kak onTuyeckas cucreMa. binzopykocTs 1 JalbHO30PKOCTh
118 Paznoxenue Oenoro cera B chnekTp. Ombitel HbtoToHa. CrnoxeHue
' CHEKTpaJIbHbIX 11BETOB. /lucnepcus cera
[TpakTuyeckune paboOTHI:
###Par###ccnenoBanue 3aBUCUMOCTH yIila OTPa)kK€HHUsI CBETOBOTO Jiyya OT
yria rnajgeHusl.
H#HH#HPar###113yueHne XapakTepUCTHK H300pakKeHHsI NpeMeTa B IJIOCKOM
3epKaiie.
###Par###ccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOTO JIyda
11.9 ot yrna majeHus Ha TPAHMIIE BO3IYX — CTCKIIO».
#i#Par###1lonyuenne n300paxeHU ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
###Par##0npenenenne (HOKYCHOTO pAcCTOSHUS M ONTUYECKOW CHIIBI
coOuparoIie JTUH3BL.
H#HH#Par###OnbITHI O Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTD.
HHHPar###ONbITH IO BOCIIPUATHIO LBETA NMPEAMETOB NMPH MX HaOIIONEHUH
yepes3 LIBETOBbIE (PUIBTPHI
11.10 ®dusnyeckue sapieHus B npupoze: 3arMmenus Connua u JlyHel, 1BeTa Ten,
' ONTUYECKUE sBJIEeHUs B atMocdepe (1BeT Heba, pedpakuus, pagyra, MUPax)
1111 TexHuueckue yCTpOWCTBA: OYKH, IEPUCKOI, (QoToanmapaTr, ONTHYECKHE

CBETOBO/IBI
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KBAHTOBBIE ABJIEHU

12.1  Omnwitel Pe3epdopaa u muianerapHas Mmozesb aroma. Moaens atoma bopa
12.2  Hcnyckanue u noTJIommeHne cBeta aroMoM. KBaHThl. JInHeHYaThie CIIEKTPhI
12.3  PagmoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydCHHS
12.4  Crpoenue aToMHOTO siipa. HykioHHas Mojens aTOMHOTO sijipa. M30Torsl
125 PagmoaktuBHBIE peBpamieHus. [lepuos momypacnana aTOMHBIX sSAEp
12.6  SAnepuble peakuuu. 3aKOHBI COXPAHEHUS 3aPSI0BOTO U MACCOBOTO YHCEN
12.7  Dueprus cBs3u aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU
12.8  Peakumu cuHTe3a u nenenus suaep. Vcrounuku sHeprun ConHIA U 3BE3 ]
12.9 Snepnas sHepretuka. JleiMcTBHE pPAJIMOAKTUBHBIX W3JIYYEHUH Ha >KUBBIC
' OpraHU3MBI
[TpakTuueckue paboThI:
Habto1eHue CITomHbIX U JINHEHYAThIX CIIEKTPOB U3JIy4EHUS.
12.10 HccnenoBaHue TPEKOB: U3MEPEHHE DHEPIHMH YACTUIBI IO TOPMO3HOMY IYyTH
(o dororpadusim).
W3mepenue paanoakTuBHOTO (hoHa
@dusnueckue SBICHHS B MPHUPOJE: ECTECTBEHHBIM paJMOAKTUBHBINA (HOH,
12.11 xocMmHuyYecKHe Jy4H, pPaJdOAKTUBHOE U3IyYCHHE MPHUPOJHBIX MHUHEPAJOB,
JefiCTBUE paJiMOAaKTUBHBIX U3JyY€HUH Ha OPraHU3M YeJIoBeKa
1212 TexHu4eckne yCTpPOMCTBA: CHEKTPOCKON, WHIAWBHIYAIBHBIA JTO3UMETP,

KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHMS K NMPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypoOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'0O 00111€T0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKK B HAYYHOU KapTHHE MUPA; CHOPMUPOBAHHOCTH OA30BBIX
MPEACTABICHUN O 3aKOHOMEPHOM CBSI3M W MO3HABAEMOCTH SIBJICHHM TPHUPOIBI, O
poJu SKCIIEpUMEHTa B (HU3UKe, 0 cCUCTeMOooOpa3yromiei poiu (U3NKU B pa3BUTUU
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHA, 00 SBONIONHNH (HU3HMUECKUX 3HAHUU H
UX POJIM B IIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHE MHPA, O BKIIAJE POCCUMCKUX U
3apyOCKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepuu (BEIIECTBO W II0JI€), O JBMIKEHUM Kak crocole
CYLIECTBOBAHMSI MaT€pUH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUU CTPOEHUS BEILECTBA,
0 (u3MYeCKOM CYIIHOCTH SBJICHUNH TNPUPOAbI (MEXaHUYECKUX, TEIJIOBbIX,
AJIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE PA3/IMyaTh SBJICHUS IO ONMHUCAHUIO MX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
¢bu3nveckoe sSBICHNUE; YMEHHE PACIIO3HABAThH MPOSBICHUE N3YYEHHBIX (PU3HUECKUX

SIBIICHUH B OKpYyKaromeM MUPE, BEIACIIAA UX CYIIICCTBCHHBIC CBOICTBa (HpI/IBHaKI/I)

Brnanenne ocHOBaMM MOHATHMHOIO arrapara 1 CUMBOJIMYCCKOT'O A3bIKa (bHSHKPI n
HCIIOJIB30OBAHHUEC HX I PCUHICHUA y‘-I€6HI>IX 3aaa4; YMCHHC XapaKTCPU30BaATb
CBOMCTBa TECII, (I)I/I3I/I"ICCKI/IG SABJICHUS U ITPOLECCChI, UCIIOJIb3Y q)YHI[aMeHTaHLHLIC u

OMITMPUYCCKHEC 3aKOHBI

YMeHne OonmmchIBaTh HN3YUCHHBIC CBOMCTBA TENI U (1)I/I3I/I‘~I€CKI/I€ ABJICHUS, UCIIOJIb3Ys

(I)I/I3I/ILICCKI/IC BCIINYHHBI

Brnanenne ocHoBaMH METOAOB HAYYHOI'O MO3HAHUS C YYETOM COOIIOAEHUS MPaBHII
6e30macHOro Tpyaa: HaboeHne GU3NIECKUX SIBICHUMI:

YMEHHE CaMOCTOSITEIbHO COOMpPaTh SKCHEPHUMEHTANbHYIO YCTAHOBKY M3 JaHHOTO
Habopa 000pyJOBaHUS MO MHCTPYKIIMHU, OMHUCHIBATH XOJI OIBITA U 3aMHCHIBATH €r0
pe3ynbTaThl, (GOPMYINPOBATH BHIBOJIBI;

NPOBEICHUE TPSMBIX UM KOCBEHHBIX W3MEPEHUH (M3NYECKUX BEIMYUH: yYMEHHE
IUIAaHUPOBATh  M3MEPEHUs, CaMOCTOSITEIbHO COOMpaTh  JKCIEPUMEHTAIbHYIO
YCTaHOBKY IO MHCTPYKLMH, BBIUUCIISATH 3HAYEHHWE BEIWYMHBI M AHAIU3UPOBATh

MIOJIyYEHHBIE pe3ylbTaThl C Y4ETOM 3aJaHHOW IIOTPEIIHOCTH PEe3yJIbTaTOB




W3MEpEHHUI;

IMPOBCACHUC HCCIIOKHBIX SKCICPUMCHTAIBHBIX HCCHCHOBaHHﬁ; CaMOCTOATCIIBHO
coOuparh HKCIEPUMEHTAIbHYIO YCTaHOBKY M IPOBOJUTH HCCIIEIOBAaHUE 10
HHCTPYKIMU, HNPCACTABIIATH IMOJIYYCHHBIC 3aBUCHUMOCTH (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH B
BUJE TabmuI W TrpaduKOB, YYUTHIBATh MOTPEIIHOCTH, Je€JaThb BBIBOABI 110

pe3yJibTaTaM HCCIIeA0BAHUS

[ToHnMaHue XapaKTEPHBIX CBOWCTB (M3MYECKUX MOAENeH (MaTephalbHas TOYKa,
a0COJIIOTHO TBEPJOE TENO, MOJEIN CTPOEHUS Ta3oB, KUAKOCTEH M TBEPABIX Tell,
IUIaHETapHasT MOJENIb aroMa, HYKJIOHHAas MOJENIb aTOMHOIO S1pa) U YMEHHue

IIPUMEHATH UX IJIA 00BsACHEHUS (bl/ISI/I‘lCCKI/IX 11§010)1 (S ¢6{0) ]

YMeHue OOBACHATh (PU3MUECKHE MPOLECChl W CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallM IPAKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, B YaCTHOCTH,
BBISIBJIAT NTPUUMHHO-CJICICTBEHHBIE CBSI3U U CTPOUTHh OOBSICHEHHE C OINOpPOH Ha
M3Y4YEHHbIE CBOWCTBA (DU3MUECKUX SBJICHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTHU

1 MOACIN

YMmenue pemats pacu€THble 3a1aun (Ha 0aze 2 — 3 ypaBHEHUIN), UCIIONIb3Ys 3aKOHBI
u (opMysbl, CBSA3BIBAOIINE (U3NUYECKHE BEIWYMHBI, B YaCTHOCTH, 3allUCBHIBATH
KpaTKOE YCIIOBUE 3a/1ayH, BBISBISATH HEJOCTAIOIIUE JaHHbIC, BHIOMPATh 3aKOHBI U
bopmynbl, HEOOXOMUMBIE Ui €€ pelIeHHs], MCIOIb30BaTh CIPAaBOYHBIC JAaHHBIC,
IIPOBOAUTH PAacy€Tbl W OLCHMBATh PEATMCTHUYHOCTH IIOJIYYEHHOIO 3HAuY€HUs
(bu3MYECKOl BEIMYUHBL, YMEHHE ONPENEISITh pa3MEPHOCTh (PU3NUECKON BETUUHHBI,

HOHy‘IGHHOfI IIpU pCHICHUH 3aJla4n

YMeHue XapakTepu30BaTh NPUHUMUIBI ACHCTBUS TEXHUYECKHX YCTPOMCTB, B TOM
quclie OBITOBBIX MPUOOPOB, U TPOMBINIICHHBIX TEXHOJOTHYECKHUX MPOIIECCOB IO UX
OTHMCAHUIO, UCTIONB3Ysl 3HAHMS O CBOMCTBaX (M3UYECKUX SBJICHUM U HEOOXOIMMBIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMEPHOCTHU

10

11

YMeHHe HCIONIb30BaTh 3HAHUS O (PU3MUECKUX SIBICHUSAX B MOBCEJIHEBHOW >KU3HU
uis obecriedeHust 0€30MacHOCTH TMpH OOpalleHUH ¢ OBITOBBIMU NpUOOpaMHu U
TEXHUYECKMMHU YCTPOMCTBAMM, COXPAaHEHHUsS 370pOBbS U COONIONEHUS HOPM
HKOJIOTUYECKOT0 IMOBEIECHUS B OKpYXKarollled cpeze; MOHMMaHUEe HEeOOXOAMMOCTHU
NPUMEHEHHUsI  JIOCTIKEHUM (U3MKM W TEXHOJOTMH s palMoOHaIbHOIO
MIPUPOIONOIB30BAHUS

OneIT moucka, npeodpa3oBaHUsl W IMpeACTaBiIeHHUs HHPOpMAUH (U3NYECKOTO
CoJIepKaHus c UCTIOJIb30BAHUEM MH(POPMALMOHHO-KOMMYHUKAaTUBHBIX

TEXHOJIOTUI; YMEHHE OILIEHMBAaTh JOCTOBEPHOCTh MOJy4Ye€HHOW HHGPOpManuu Ha




OCHOBE HMEIOUIUXCS 3HAHWUW W  JOMNOJHUTEIBHBIX HCTOYHHMKOB;, YMEHHUE
HCIOJIb30BAaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUMl  HAYYHO-TIONYJISPHYIO
TuTepaTypy (U3HUECKOro CoAepaHHs, CIpPaBOYHbIE MaTEpUAIbI, PECYPChl CETU
WutepHer; Bnajgenue 0a30BBIMM HaBBIKAMU IpeoOpa3zoBaHus HH(POpMAIM M3
OJIHOM 3HAKOBOM CHUCTEMBI B JpPYIYlO; YMEHHE CO3[aBaTh COOCTBEHHBIE
MUCHbMEHHBIE U YCTHBIE COOOILICHMS HAa OCHOBE HH(OPMAIMM M3 HECKOIBKHX

HMCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS

1 MEXAHUWYECKUE ABJIEHUA

11 MexaHudeckoe JBHXKCHUC. MaTepI/IaJIBHaH Touka. Cucrema otcuéra. OTHOCHTEIIFHOCTH

JIBIDKECHUSA

19 PaBHOMepHOE 1 HepaBHOMEpHOE BHKeHUE. Cpennsis ckopocTh. Dopmyria AJis BBIYUCICHUS

cpenueit ckopocTh: V = S/t

PaBHOMepHOG HpﬂMOHHHCﬁHOG JABHIKCHUC. 3aBUCHMOCTD KOOpJAUHATHI TCJIa OT BPECMCHHU B

CJIydac paBHOMECPHOT'O HpﬂMOHHHeﬁHOFO JBUOKCHUA:

13 x(t)=x,+0t
I'padukm 3aBuCMMOCTH OT BpPEMEHHU AJIi INPOEKLUUU CKOPOCTH, IMPOEKLUUU IEepEeMEIICHMUS,

IIyTU, KOOPpAUHATHI IPHU PABHOMCPHOM HpHMOHHHeﬁHOM JABHMOXKCHHUN

3aBUCUMOCTH KOOPAMHATHI TeJla OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO

JBHXXCHUA:

Sx{f} = 1'-|;|: *f_l'.?x *

(] iy

@opMyIsl U1 MPOEKIUN ITEPEMENICHUS, TPOCKIIUHA CKOPOCTH U MPOEKIUN YCKOPEHUS IIPU
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JIBUKCHUU:

1.4

2
.sx(r)=vﬁx-r+ax-3~

U_\'('f) =Upy T4, 1,

a,(f)=canst,

2 2 _n
Usy Uiy T

I'padukm 3aBUCMMOCTH OT BpeMEHHU [UIsl MPOEKIHMH YCKOPEHHS, MPOEKIHMH CKOPOCTH,

MMPOCKIHNHU IMIECPEMCIICHUS, KOOPAWUHATHI TPU PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHKXCHHUHA

CB060,Z[HOC magaCHHUC. CDOpMy.]IBI, OITMCBhIBAIOIIHUEC CBO60,[[HO€ maaCHUC TeEjla MO BEPTUKAIN

L5 (IBW>KEHHWE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH 3emiu). ['paduku
3aBUCUMOCTH OT BPEMEHHU JUIsl MPOEKIHMHU YCKOPEHUs, MPOEKIMU CKOPOCTH M KOOPAMHATHI

npu CBO60)IHOM MMaaACHNUH TCJIa IO BEPTUKAIIN

16 CKopocTh paBHOMEPHOTO JIBMKEHHUSI TeJla 10 OKpYKHOCTH. HarpaBieHnue ckopocTH.
dopmyiia 715 BBIYUCICHUS CKOPOCTHU Yepe3 painyc OKPYKHOCTH U MEPUOJ OOpaIeHHUS:




LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue UIEHTPOCTPEMUTENBHOIO YCKOPEHHUS.

(DOpMy.]Ia AJI BBIYHUCJIICHUA YCKOPCHUA:

1.7

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:

_m
v

1.8

Cuia — BCKTOpHAasA (1)PI3PI‘-ICCKa$I BenmunHa. CI0KeHHUE CHIT

1.9

SIBnenue nnepuuu. Ilepsrorit 3akon HproToHa

1.10

Bropoii 3akon HertoToHa:
F=m-a

COHaHpaBHeHHOCTL BCKTOpA YCKOPCHUA TCJIa U BEKTOPa CUJIbI, neﬁCTBonmeﬁ Ha TCJI0
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1.12

1.13

BzaumopeiictBue Ten. Tperuit 3akoH HeroToHa:
Fy q=-F,
Tpenue nmokos U TpeHUe CKoJbxkeHus. dopmyrna Uisi BBIUUCIECHUS MOJYJIS CHIIBI TPEHUS
CKOJILKEHUS:
F p = M- N
Hedpopmarnus Tena. Ynpyrue u Heynpyrue aepopmainuu. 3akoH ynopyroi nedopmanuu

(3akoH ['yka):
F=k-Al

1.14

BCCMI/IpHOe TATOTEeHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

my -M,
F=G.—-L1 _2
'L
Cwita TsbkecTd. Y CKOpeHHE CBOOOTHOTO TIafICHUSI.
dopmyna amst BEBIYUCICHUS CUJIBI TSHKECTH BOIHM3H MOBepXHOCTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnaia. [lepsas kocmuueckast ckopocts. HeBecomocTs n

HEPErpy3Ku

1.15

I/IMHYJ'IBC TCJIa — BCKTOpHAas (I)I/ISI/I‘-ICCKaSI BCJIIMYHHA.




1.16

D=mi
HNmnynec cucremsl tein. M3menenue umnyibca. MMnyibsce cumsl
3aKOH COXPaHEHUs UMILYJIbCA JUIsl 3AMKHYTOM CUCTEMBI TEl:
p=myUy +m,U, =const

PeaktuBHOE JBUXKCHUC

1.17

1.18

1.19

Mexannueckast pabora. @opmysa Jsl BBIYUCIEHUS PaOOThI CHIIBIL:

A=Fscoso

Mexanuueckas MOITHOCTD:
A
N==
i

Kunernueckas u MMOTCHIHAJIbHAA SHCPIUs. d)opMyna JJIA BBIYHUCJICHU A KHHETHYECKOM

OHCPIUM:

IHUE
BTy

Teopema o kuHeTHUecKOU d3Heprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHOW SHEPTUH

Tena, HOJHATOTO

HaI 3eMIIEH:

E, =mgh

MexaHnueckas SJHeprusi:
E=E;+E p

3aKOH COXpaHEHHs] MEXaHU4eCKoU sHeprun. Gopmya ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cHJl TpeHus: E = const.

HpeBpameHI/Ie MEXaHUYEeCKOH OHCEPI'UU IIPpU HAJIUYUU CHIIBI TPCHUS.

1.20

1.21

[TpocThie MEeXaHU3MBI. «30JI0TOC PABUIIO» MEXaHUKH.
Peruar. Moment cwist; M - Fl.

YcaoBue PpaBHOBECHS pblUuara:

M +M +..=0
[MoxBwxHbIN 1 HenoABWKHBIHN Ooku. KIIJ] mpocThIXx MeXaHU3MOB,
n= A‘]IME:&E&H
‘4'3&1‘1:3.‘:.[.7{
[laBiienue TBEpIOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHHUA TBépIIOTO TCa:




_F
p_S'

JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.

(DOpMy.]'Ia AJI BBIYHUCIICHUA JaBJICHUS BHYTPH X KUAKOCTH:

P=pgh+Pm,
1.22  3akon [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. @opmyia i ONPEIENICHUS BBITAJKUBAIOIIEH CHIIbI, JEHCTBYIOIEH Ha
TEJNOo, MOrPYKEHHOE B KUJKOCTh UITU Ta3:
1.23
F A = pev
VYcnosue miaBanus tena. [1naBanue cy1oB U Bo3ayxoIuiaBaHUe
Mexannueckue konebaHus. AMIUTUTYIa, MHepuoA M 4vactota konebanuil. dopmyna,
1pq | CBASPIBAIOLIAZ HACTOTY U IEPHOL KOJICOaHUI:
v=L
T
195 MareMaTHuecKkuii ¥ NMPYXUHHBIA MasTHUKH. [IpeBpaienne sHepruu npu KosieOaTeIbHOM
' JBUKCHUH
1.26 | 3aryxaromue konebanus. BeinyxxaeHHbie koneOanus. Pezonanc
Mexannuecknue BoJIHBL. IIpoonpHBIE M TONEpedHble BOJIHBL. J[IMHA BOJHBI M CKOPOCTH
1.27  pacnpocTpaHEHHs BOJIHBIL:
h=v-T
198 3Byk. I'pomkocTs M BbIcOTa 3ByKa. OTpa’keHHE 3BYKOBOW BOJIHBI Ha TPAHULE JIBYX CpEN.
' HNudpas3Byk u ynbTpa3ByK
IIpakxmuueckue pabomoi
N3mepenune cpegHell IJIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIBL; JKECTKOCTH NPY>KHUHBI;
KO3 (uUIIMEeHTa TPEHUsl CKOJIbXKEHUS; pabdoThl CUJIbI TPEHUS, CHJIbl YIPYIOCTH; CpenHen
CKOpPOCTH JIBUXKEHMs OpycKa MO HAKJIOHHOW IUIOCKOCTH; YCKOPEHMs Opycka MpH JBM)KEHUHU
MO0 HAKJIOHHOW IJIOCKOCTH; YacTOThl U MepHoja KoieGaHU MaTeMaTHYecKoro MasiTHHKA;
1.29 yacroTsl U epuoaa KoeOaHUil MPYKHHHOTO MAasITHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha

ppiuar; paboThl CHIIBI YOPYTOCTH IMpPH MOABEME Ipy3a ¢ MOMOIIbIO HEMOABMXKHOTO OJIOKa;
paboThI CHIIBI YIPYTOCTH MPU MOABEME I'py3a C MOMOILBIO MTOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEI0BOI CHIIBI OT 00bEMa NOrpyXKEHHON YacTH Tella U OT
IUIOTHOCTHU HUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI OT MAacChl TEJA; CHJIbI TPEHUS

CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOI'O JAaBJICHHA W OT poOJa MOBCPXHOCTH; CHUJIbI YIIPYIroCTH,




BO3HUKAIOIIEH B MPYXKUHE, OT CTENEHU AepopMalii NPy KUHbI; YCKOPEHHs OpycKa OT yria
HAKJIOHA HAIPaBJISIONICH; Mmepuojia (4acTOThl) KOJCOAHW HHUTSHOTO MAasTHUKA OT JIJTHHBI
HUTH; IepUoa KojiebaHUi MpyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBL;
WCCJICIOBAaHNE HE3aBHCUMOCTH IEpHOJa KOJeOaHWH HUTSHOTO MasTHHKA OT MacChl Tpy3a.

[TpoBepka ycinoBHsl paBHOBECHS pbluara

Dusuveckue s61eHUs 8 npupode: IPpUMEPEI ABUXXCHUSA C pa3jIMdYHBIMU CKOPOCTAMHU B JKUBOH

1 HESXKHUBOU npuponae, I[eﬁCTBHe CHJIbI TPCHUA B HNPUPOAC U TCXHUKE, IMPUIIMBBI U OTJIUBEI,

1.30 pBuxenue miaHeT COJIHEYHOM CHCTEMBI, PEAKTHBHOE JBM)KEHHE >KHUBBIX OpPraHU3MOB,
pBIYary B Telie 4eJI0BeKa, BIMSHUE aTMOC(HEPHOTO aBJICHUS Ha )KUBOW OpraHu3M, IIaBaHUE
pBIO, BOCIIPHUSITHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUUECKUE BOJIHBI, IlyHAMH, 9XO0
Texnuueckue ycmpoticmea: CIUJOMETp, NATUUKU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS,
JUHAMOMETp, TOAIIUITHAKHA, PAaKEeThl, pblUar, IOABWXKHBIA W HEMOABIKHBIA OJIOKH,

1.31  HakJOHHAas IJIOCKOCTb, IPOCTHIE MEXAHU3MBI B OBITY, COOOLIAIOIINECS COCY/Ibl, YCTPOICTBO
BOJIOTIPOBO/A, THIPABIMYECKUN Ipecc, MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBOM
HAcoC, apeoMeTp, IXO0JIOT, UCIIOIb30BAHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TTOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHHS BeliecTBa. Mopaemnu

2.1 | TBEpAOrO, )KUAKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrammueckue u aMmopgHble
Tena

29 JBmwkenne dactui BemiecTBa. CBsi3b CKOPOCTH JBM)KEHHUS YaCTHII C TEMIIEPaTypoOH.

' BbpoyHoBckoe nsmxenue, iuddysus

2.3  CmauuBaHMe U KaOWUIIPHbIE SIBICHUS

2.4 | TemioBoe pacuIMpeHHE U CKaTHE

2.5  TemnoBoe paBHOBecue

26 Buytpennsist sHeprus. Pabota u Temiomnepenaya Kak CHocoObl M3MEHEHHUsS BHYTpEHHEH

' SHEPTUU

2.7 | Bwuasl Teruonepenadyn: TEIIONPOBOAHOCTb, KOHBEKIINS, U3TyUYeHUE
HarpeBanue u oxnaxaenue ten. KoanuecTBo TemaoThl. Y enbHas TEMI0EMKOCTS!

2.8

O=cm(ty—1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIUIOBOro OalaHca:
2.9
Q+0, +..=0
210 Hcnapenne n koHaeHcanus. V3MeHeHHe BHYTPEHHEH SHEpPIHHM B INPOLECCE HUCIAPEHUsS U

KOHACHCAIIUH. Kuneunue JKMIKOCTH. Y IeIbHas TeIIoTa Hap006pa30BaHI/I${2 L= Q/m
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BrnaxxHocts BO3yxa

[InaBnenne wun KpUucCTaJluIM3anusi. Hsmenenue BHYTpeHHCﬁ OHEPIrvun IpUu IUJIABJICHHUU U

KpucTalyin3aliuu. YV aenpHas TEMIOTa MIABICHHMS:

212 0
=
2.13  BHyTpeHHSs SHEPrHsl CrOpaHus TOILUTMBA. Y Ie/ibHAas TEIUIOTa Cropanus Toriuea: g = Q/m
2.14  Tlpuniunsl paboTsl TeroBbix apurareneid. KI1J[ rermoBoro asurarens
Ilpaxmuueckue pabomul
H3mepenne ynenbHOM TEIIIOEMKOCTH METAJLUIMYECKOTO LMJIMHAPA; KOJIUYECTBA TEIUIOTHI,
MOJIy4EHHOT'0 BOJIOM KOMHATHON TeMIepaTypbl GUKCUPOBAHHON MAacChl, B KOTOPYIO OMYIIEH
215 HarpeThii LUIUHIP;, KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HArpeThiM IIMJIMHAPOM, IIOCIIEe
' OIYCKaHUs €ro B BOJAY KOMHATHOW TeMIepaTyphl; OTHOCUTEIBHON BIIAXXHOCTH BO3/yXa;
yACIbHOW TEIJIOTHI TIJIaBJICHUS JbAa. VcciiemoBanue U3MEHEHHUs TEeMIIepaTypbl BOABI MpHU
pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIO0OMEHA MPH CMEIIMBAHUU XOJOJHOU U rOpsSYei BOJIbL;
mpoliecca ucrapeHus
Qusuueckue sa61eHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKECHUE W KANMWUISIPHBIC SIBJICHUS B
2.16  mpupoze, Kpuctamiel B mpupojne, usznydeHue CousHIa, 3aMmep3aHue BOAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHera
Texnuueckue  ycmpoiicmeéa:  KaMWUISAPbl, TPUMEPbl  WCIOJB30BAHUS  KPHUCTAILJIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, NATYUK TEMIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOWHA, IBUTATEIh BHYTPEHHETO CTOPAHMS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  DOmnextpuzanus ten. /IBa BUaa dMEKTPUUECKUX 3apsI0B
3.2 BzaummopeiicTBHe 3apsiKeHHBIX Tel. 3akoH Kynona
3.3 3akoH cOoXpaHEHHs AIEKTPUIECKOro 3apsaa
34 Onektpuueckoe mnoje. Hampsok€HHOCTh anekTpudeckoro mnoiss. llpuHmun cyneprno3uimun
' AIIEKTPUYECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsanoB. JleMCTBHE 3JIEKTPUUYECKOrO MOJsS HAa JIJIEKTPUUYECKHUE
' 3apsiabl. [IpOBOHUKY U TUANEKTPUKU
[TocTossHHBIN  AJEKTpUYECKU TOK. JleWcTBUS 3iekTpudeckoro Toka. Cuna  Toka.
3.6  Hampsxenue.
I=qg/t,U=A/q
37 DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ACITBHOE IIEKTPUIECKOE COMTPOTHBIICHHE:

R =pl/S




3.8

3akon Oma aust ygactka snekrpuueckoi rermm: | = U/R

3.9

3.10

3.11

ITocnenoBarenbHOE COCTMHEHUE IIPOBOAHHKOB:
1, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCAUHCHHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U:I=I+1,; Rzi.
1~ 2 174 -
CMenaHHbIe COCAUHCHU ITPOBOAHUKOB

Pabota u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul

3akon Jxxoynsa — Jlenna:

O=I"-R-t

3.12

OnbiT Opcrena. MarHuTHOE MOJE MNPSIMOTO MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOU

WHAYKIIUU

3.13

MaruuTHoe noJje NoCTOSIHHOIO MarHuTa. BSaHMOHeﬁCTBHe IIOCTOSAHHBIX MAarHuTOB

3.14

I[eﬁCTBHC MArdMTHOIO I10JIs1 Ha ITPOBOJHUK C TOKOM

3.15

Omnbitel Gapanes. SBnenue >neKTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenma

3.16

3.17

3.18

Ilpakmuueckue pabomul

N3mepenue 31eKTpUUECcKOro CONMpPOTUBIIEHUS PE3UCTOPA; MOLIHOCTU AIEKTPUUYECKOTO TOKA;
paboThI ATEKTPHUUECKOTO TOKA.

WccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHHUKE (pE3UCTOPHI,
JaMIIOYKa), OT HANpPsDKEHUs Ha KOHIAX IPOBOJHHUKA; 3aBHCHMOCTH CONPOTUBJICHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOr0 CEYEHUS U YAETIbHOTO COPOTUBIICHHUS.
ITpoBepka npaBuia Uisl AMEKTPUYECKOTO HAIIPSHKEHUS IIPU TOCIIEN0BATEIBHOM COEANHEHNN
MPOBOJAHMKOB; MpaBUja JUIsl CUJIbI AJIEKTPUUYECKOrO0 TOKa MPU MapajieIbHOM COEAMHEHUU

IMPOBOAHUKOB (pe3I/ICTOpLI )51 naMnqua)

Duszuueckue s61eHUS 8 npupode.‘ OJICKTPUYCCKUC ABJICHHA B aTMOC(l)epC, SJICKTPHUICCTBO
JKHUBBIX OpPraHU3MOB, MArHuUTHOC I10JIC 3eMJ'II/I, z[peﬁ(p IMMOJIFOCOB, POJIb MATrHUTHOT'O ITOJIA JIA

’KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpPMETp, BOJBTMETP, pPEOCTaT, CUYETUUK
ANEKTPUYECKON  DHEpPTruu, AJIEKTPOOCBETUTENBHBIC puoopHI, HarpeBaTelIbHbIE
AIEKTpONpUOOpsl  (IPUMEPBI),  DJICKTPUUECKHE  TMPEAOXPAHUTENN,  AJICKTPOMArHHT,

QJICKTPOABUTATCIIb ITIOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

3.19

SJICKTpOMaF HUTHBIE BOIHBL [IIKkama 9JICKTPOMArduTHBIX BOJIH




3.20

JlydeBas monenb cBeta. [IpsamonnHeliHOE paclipoCTpaHEHHUE CBETA

3.21  3axon otpaxeHus cBera. [Tnockoe 3epkano
3.22  IlpenomieHue cBera. 3aKOH MPEITIOMIICHHS CBETA
3.23  Jlucmepcus cBeTa
3.94 Jlunza. Xon mydeit B muH3e. DokycHOe paccTosHHe JIMH3BL. OnTrdeckas cuia JuH3be: D =
' 1F
3.25 I'ma3 kak onTudeckas cucreMa. OnrTuyeckue mpudopbl
Ilpaxmuueckue pabomul
###HPar##l13Mepenrne ONTUYECKOW CUIIBI COOMparomiel JUH3bI, (OKYCHOTO PACCTOSHUS
coOuparoriel JTUH3bI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB IpeaMeTa U M300paKeHHs, KOraa
3.26 | mpemMer pacIoJIOKEH B IBOMHOM (DOKyce), TOKa3aTelIs MPEIOMIICHUS CTEKJIA.
###Par##ccnenoBanue cBoWCTBa N300paKEHHUSI, MTOJIYUEHHOTO C MTOMOIIBI0 COOMparoIIen
JUH3bI, U3MEHEHUS (POKYCHOTO PACCTOSHUS IBYX CJIOKEHHBIX JIMH3; 3aBHCHUMOCTH YTJIa
MPETOMIICHUSI CBETOBOT'O JIy4a OT yIJia MaJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION
30 Qusuueckue aereHus 6 npupoode: 3atmeHuss Comuna u JlyHbI, 1BeTa Tell, ONTHYECKHE
' sBiieHUs B aTMocepe (1BeT Heba, pedpakims, pagyra, MUPax)
3.28 | Texnuuecxue ycmpoticmea. O9KH, IIEPUCKOT, (poTOAIIIapaT, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGBGIE ABJIEHUA
4.1  PapuoakTuBHOCTH. AJbda-, 6eTa-, raMMa-u3nyueHus. Peakiuu ansa-u O6era-pacnaga
4.2  Omsitel Pezepdopna no paccesuuto anbda-uactuil. [lnanerapuas moniensr atoma
4.3 CocraB aroMHorO sigpa. M30Tomnsl
4.4  Tlepuon momypacmaaa aTOMHBIX siIEp
45  SlpepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCET
Qu3suueckue s61eHUs. 8 Npupode. €CTECTBEHHBIN PaJMOaKTUBHBIN (OH, KOCMHUYECKHE TyYH,
4.6  pagMoOaKTHBHOE W3ITyYeHUE MPUPOTHBIX MUHEPAJIOB, NEHCTBUE PATUOAKTHBHBIX W3TYUCHHMA
Ha OpPTraHu3M YelIoBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIWBHUYaTbHBIA JTO3UMETpP, Kamepa BuibcoHa,

AACPHAd SHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY»; AkitnonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 8 knacc/ [eppimkua A.B., OGIIECTBO C OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIbBI VI YUUTEJIA

Metoauyeckue nocoOus K yueOHUKaM

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0a6a98
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