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1. HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro mpeamera «@Pusuka» Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIEHA Ha OCHOBE TpeOOBaHMN K pe3yibTaTam
ocoeHust ®OII OO0, yrBepxkaeHHou npukazom Munucrepcrsa npocseiienuss PO or 18.05.2023 Ne 370;,
IUIAHUPYEMBIM pe3yJibTaTaM 00ydeHus B cOOTBETCTBHM ¢ 00HOBJIEHHBIM DPI'OC OOO, yTBepKaeHHbIM IpuKa3oM Munucrepctsa rnpocseuieHus PO 31 mas 2021
r. Ne 287, ¢ u3BMEeHEHUsIMU, BHECEHHBIMU NpHUKa3oM Munuctepctna npocsemienuss PO ot 19.03.2024 Ne 171;
denepanbHO# paboueit mporpammel o ¢usuke (o6roBIeHO Ha 01.09.2024 1.), ¢ yu€rom DenepaiibHOl paboueii mporpaMMbl BOCIIUTAHHUS.
Konnenmueit  npenonaBanus ydeOHoro mpenmera «®Pusuka» B oOpa3oBareibHbIX opranmzanusx Poccuiickoit ®denepauuu, peanusyonMX OCHOBHbBIE
o0mieo0pa3oBaTebHbIC MPOTPaAMMBI, YTBEPKASCHHON pernenneM Komnernu MunucteperBa npocsetenus Poccuiickoit @enepanuu, npoTokon ot 3 aexadps 2019
r. Ne [IK-4BH.
Pabouas mporpamma no Gusmke mpeacTaBisieT co0oi MeToauuecKku ohOpMIIEHHYIO KOHKpeTn3anuio TpedoBanuii 06HoBIeHHBIX PI'OC OO0 u packpbiBaeT UX
pealn3anuio uepe3 KOHKPETHOE MPEAMETHOE COACpKAHHE.
Pabouas mporpamma mo ¢usmke B 5-9 kiaccax sSBISCTCS COCTAaBHOW YacThI0 OCHOBHOW 00pa30oBaTENIbHOM MPOrpaMMbl OCHOBHOTO 0o0mero oopasoanmsi MAOY
COMI Ne 25 ropoaa TromeHu.
Jlig peanu3alnuy IOporpamMmbl UCHOJIB3YETCsl y4eOHUK Juisl 001eo0pa3oBaTeabHbIX YUPEXKACHUNH noJ penakuuen s peanuzanuu nporpaMMbl UCHOJB3YIOTCS
Y4eOHUKHU:
7 k1. y4eOHUK i1 00111e00pa3oBaTeNbHBIX yupexaeHuil moj penakiueit A.B. [leprikuna . (M.: [Ipocsemenue, 2020 roxn).
8 k1. yueOHUK Ju1st 0011e00pa3oBaTeNbHbIX yupexkaeHuil moj peaaxkueiit A.B. [lepsimkuna . (M.: [Ipocsemenue, 2020 roxn).
9 k1. yueOHUK Ju1st 00111e00pa3oBaTeNbHbIX yupexkaeHuil noj peaakuueit A.B. [lepsimkuna, E.M. I'ytauka . (M.: [Ipocsemenue, 2020 roxn).
Pabouas mporpamma no usMke MmpeacTaBisieT co0oi MeToauuecku ohopMIIEHHYI0 KOHKpeTHu3auuio TpeboBanuii 00HoBIeHHBIX PI'OC OOO u packpbiBaeT UX
pean3anuio yepe3 KOHKPETHOE MPEAMETHOE COAEepKAHUE.
VY4eOHbIM TUIaHOM Ha u3yuyeHue (Hu3uKu oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca BHeneNm0), B 8 kiacce — 68 uacoB(24aca B HeflenNto0), B 9 kimacce
102 gaca (3 yaca B HEZIEIIO).
N3 Hux 58 yacoB 3a 3 roga oOyuyeHMs BBIJENIEHO HA MPOBEACHHE OLEHOYHBIX MpoLeaAyp, uTo He npeBbimaeT 10% oT Bcero oobema yueOHOro BpeMeHH (MHUChMO
Munnpocsenienusi Poccuu Ne CK-228/03 u Pocobpranzopa Ne 01.169/08-01 ot 06.08.2021): 7 kmacc — 3 4aca Ha POBEJACHUE KOHTPOJIBHBIX paboT u 12 yacoB
MPaKTUYECKHUX padoT; § Kinacc — 3 yaca Ha MPOBEACHUE KOHTPOIBHBIX paboT u 14,5 yacoB mpakTudeckux padot; 9 kiacc — 10 yacoB Ha MpoBeIeHNEe KOHTPOJIbHBIX
paboT u 24 yacoB NPAaKTHUYECKUX padoT.
WTOroBbIif KOHTPOJIb NMPOBOAUTCS B (pOpMe MEPEeBOJHOrO 3K3aMeHa (IIPOMEKYTOYHAs aTTecTalls MPOBOJAUTCA B (OpMe TECTOB, (PU3MUYECKHX TUKTAHTOB
71a00PaTOPHBIX U KOHTPOJIbHBIX PadOT B KOHIIE JIOTHYECKH 3aKOHUYEHHBIX OJIOKOB yueOHOro mMarepuaina. Mtorosas arrecraius MmperycMOTpPEHa B BUJE TECTOBOM
KOHTPOJIBHON pabOThI)
Conepsxanue mporpaMmbl 10 (hU3UKE HAMPaBICHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3alMI0 U3y4deHUs: (pU3uKu Ha
JesITeIbHOCTHOI oCHOBE. B mporpamme mo (hu3nke yuuTHIBAIOTCS BO3MOKHOCTH Y4eOHOT0 ITpeIMeTa B peasin3aluu TpeOoBaHUN
OI'OC 00O k mIaHupyemMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjbTaTaM OOydeHHUs, a TaKkKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EeOHBIX
IIPEeIMETOB Ha YPOBHE OCHOBHOTO o01iero oopazoBanus. [Iporpamma mo ¢usuke ycraHaBIMBaeT paclpesieleHne yd4eOHOro MaTepuaia 1o rojam odydeHus (1o
KJlaccaMm), TMpejajiaraeT MPUMEPHYIO TMOCIEI0BATEIbHOCTh M3yYEHUS! T€M, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJCp)KaHUS W y4y€Te BO3PACTHBIX
0coOeHHOCTeH 00yUaroIMUXCsl.
[Iporpamma no pusmke pa3paboTaHa Cc LEIbI0 OKA3aHUS METOINYECKON MOMOIIHM YUUTENIO B CO3/1aHUU pabouell mporpaMMBl [0 y4eOHOMY MpeIMETy .



®dusnKa SBISETCS CUCTEMOOOPA3YIOUINM I €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB, IIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUH,
M3y4aeMbIX XMMHEH, Ouoiorueit, actpoHomued u guandeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MpelocTaBisieT Hauboiee
SICHBIE 00Pa3LIbl IPUMEHEHHSI HAYyYHOT'O METO/1a TIO3HAHUS, TO €CTh CII0Cc00a MOTy4YeHHUs TOCTOBEPHBIX 3HAHUN O MUpE.

Opna 13 r1aBHBIX 33/1a4 (PU3NYECKOro 00pa3oBaHus B CTPYKType o0IIero o0pa3oBaHus COCTOUT B POPMUPOBAHUHU €CTECTBEHHOHAYUYHOM

IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue pusznku Ha 0a30BOM YpOBHE MPEIII0IaraeT OBIaIeHUE CIEAYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:

. HAYYHO OOBSICHATH SIBICHUS;

. OLICHHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOI'O UCCIIECAOBAHNUS;

. UHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JJIS IIOJyUEHUS BBIBOJOB.

Ilenn wusyueHuss ¢GU3MKKM Ha ypOBHE OCHOBHOro oOIiero oOpa3zoBanusi ompeaeneHsl B Konuenuuu mnpenogaBanus ydeOHoro mnpeamera «Duszuka» B
o0pa3oBaTenbHBIX Oopranu3anusx Poccuiickoit @enepanum, pealn3yoNnrx OCHOBHBIE 0011e00pa3oBaTebHbIE TPOTPaMMBbl, YTBEPXKIEHHOH pemeHneM Komrernn
MunucrtepctBa npocpenieHus: Poccuiickoit @enepanuu (mporokod ot 3 aexadps 2019 r. Ne [TK4BH).

Henun usyvyenus Gpusuku:

. npuoOpeTeHne HHTEepeca U CTPEMIICHUST 00yUaIOIUXC K HAYYHOMY U3YUYEHHIO MPUPOIbL, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPECTABICHUN O HAYYHOM METO/I€ MIO3HAHMS U (POPMHUPOBAHNE HCCIIEOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBICHUSIM;

. (dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yIbTaTa U3y4YeHHsI OCHOB CTPOCHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (hopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (DU3HUKH JIJISL PA3BUTHSI IPYTHX €CTCCTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTH;

. pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cdepax Oyaymied mpodeccHOHaTbHONW AEATEIbHOCTH, CBSI3aHHOW C (PU3UKOM, MOJATOTOBKA K JalibHEHIIEMY

00y4Y€eHHIO B 3TOM HaIlpaBJICHUU.
JlocTHKEHHE ITHX Lieel mporpaMMsl 1o (pu3KKe Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHusi 00ecIeYrBaeTCs pEIIEHUEM CIeIYIOIUX 3aAaY:

. MpHOOpeTEeHNe 3HaHUI O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUECKUX, TEIIJIOBBIX, AEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. npuoOpeTeHne YMEHUH OMUCHIBATh U OOBSACHATH (PU3NYECKUE SIBICHUS C UCTIOIb30BAHNEM MOJIyYE€HHBIX 3HAHUI;

. OCBOEHHUE METOJIOB PEIICHUs MPOCTEHIINX pacYETHBIX 3a/1a4 C UCIIOJIb30BaHNEM (PU3NYECKUX MOJENel, TBOPUECKUX U MPAKTHKOOPHUEHTUPOBAHHBIX 3a/1a4;
. pa3BUTHE yMEHUH HaOMI0JaTh NPUPOAHbBIE SIBJICHHUS U BBIIOJHATH OIBITHL, JIAOOpPaTOpHbIE PabOTBl M HKCHEPUMEHTAJbHBIE HCCIIEAOBAHUS C
HCIOJIb30BAaHNEM U3MEPUTEIBHBIX IPUOOPOB;

. OCBOEGHME NMPUEMOB paboThl ¢ MHpOpManued (GU3NYecKoro coaep)kaHus, BKIOYas HHPOPMALHUIO O COBPEMEHHBIX IOCTHXKEHUSX (U3UKH, aHAIU3 U
KPUTHYECKOE OlIEHHBaHKE NH(POpMAIUY;

. 3HAaKOMCTBO €O cepaMu poheCCUOHATLHON 1eATeIbHOCTH, CBA3aHHBIMU C (DU3UKOMN, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX

¢bu3nyecKoil HayKu.

[Ipeiaraemselii B mporpamme 1o (Gpu3ukKe nepedyeHb J1adopaToOpHBIX pabOT M OMBITOB HOCUT PEKOMEH/ATENIbHBIA XapakTep, YUUTENb JIeaeT BBIOOp MPOBEACHUS
71a0b0paToOpHBIX pabOT M OMBITOB C YYETOM HHAMBHUAYAIbHBIX OCOOCHHOCTEH OOydaroluxcs, COUCKa AKCIEPUMEHTAIbHBIX 33/JaHUN, MpeiaraeMblXx B paMKax
OCHOBHOTI'O T'OCY/IapCTBEHHOT0 YK3aMeHa 110 (pu3mKe.



2.COAJEPKXAHUE OBYYEHUSA
7 KIIACC
Pa3znen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAIOLIEro0 MUPA.
®duzuka — Hayka o npupoze. SABneHust npupoasl. Pu3ndecKue BJICHUA: MEXaHUYECKHE, TEIJIOBBIE, FJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeauuuHbl. M3mepenne ¢puzndyeckux senuunH. Gusndeckue npudbopsl. [lorpemHocTs n3Mepennii. MexryHapoHas cucTeMa €MHHII.
Kak ¢usmka u apyrue ecrecTBeHHblE HAyKH H3y4aroT Mpupoay. EcTecTBeHHOHaydHbBI MeTOJl MO3HaHMS: HAOIIOJEeHHE, MOCTAaHOBKAa HAyYHOI'O BOIPOCA,
BBIIBIDKEHUE THITOTE3, SKCTICPUMEHT 110 TIPOBEPKE TUIIOTE3, 00bsICHeHNEe HabmoqaemMoro sieieHus. Onucanne GU3HNIeCKUX SIBIICHUN C ITOMOIIBI0 MOJIEIICH.
Hemoncmpavyuu.
1. MexaHuuecKkue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
2. duznyeckue NpudOPHI U MPOIeypa IPSIMbIX U3MEPEHUIN aHAIOTOBBIM U IIUGPOBBIM MPUOOPOM.
Jlabopamopuvie pabomol u onvimol.
Omnpenenenre UEHBI AeEHUs MIKAIbI K3MEPUTEIHLHOTO MpHoopa.
N3mepenue paccTossHUMN.
N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Omnpenenenue pa3sMepoB MajbIX TE.
N3mepenne temneparypsl Py NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPBhI.
[IpoBenenue uccienoBanus MO MPOBEPKE TUIIOTE3bI: JATHHOCTD MOJETA IAPUKA, MMYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIlIe BHICOTA TyCKa.
Paane.ﬂ 2. IlepBoHayajibHble CBEJIEHUS 0 CTPOEHHH BellecTBa.
CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTRA.
JIBmkeHue dacTull BemecTBa. CBsI3b CKOPOCTH ABM)KEHUS YaCTHUI[ ¢ TemrepaTypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonelicTBue yacTHIl BEIIeCTBa:
MPUTSHKEHUE U OTTAJIKUBaHUE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U TBEPABIX (KPHUCTAUNIMYECKUX) Tel. B3amMOCBsI3p MEXIYy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BoibL, lemoncmpauuu.
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1. Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.

2. Ha6mronenue auddysun.

3. Habmtoienue siBiaeHuid, 00BACHIIOMUXCS MPUTSHKEHUEM WIIH OTTAIKUBAaHUEM YacTHUIl BEIIECTBA.
Jlabopamopuvie pabomol u onvimol.

1. Ornenka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTONIb30BaHUEeM (oTorpaduii).

2. OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKESHHUSL.

Paznen 3. /IBu:kenune u B3auMojieiicTBUe TeJl.

Mexannueckoe ABm>xeHHe. PaBHOMepHOE M HEpaBHOMepHOE JBUkeHUe. CkopocTh. CpeqHss CKOPOCTh MPU HEPAaBHOMEPHOM JBWXKEHHMU. Pacuér nyTn u BpeMeHu
JIBKEHUS.

SIBneHune nHepuMH. 3aKOH MHEpLMM. B3anMonelicTBrue Ten Kak MpUYMHA U3MEHEHUs CKOpPOCTH JBMKEHMS Tesl. Macca kak Mepa MHepTHocTu Tena. [InoTtHocTs
BeniecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTHKa B3auMoencTBus Tesl. Cuia ynpyroctu U 3akoH ['yka. Mi3mepeHune cuiibl ¢ TOMOUIbI0 AMHAMOMETpA. SIBlIeHNE

TSATOTEHUS U cuiia TshkecTu. Cuita TshKeCTH Ha Apyrux miaHetax. Bec tenma. HeBecomocTs. CrokeHre CHII, HAIPABJIECHHBIX IO OJIHOW MpsiMoil. PaBHOEHCTBYIOIIIAS
cwi. Cuna tpenus. TpeHue CKOIbKEHUS U TPeHUeE NOoKos. TpeHue B Ipupoje U TEXHUKE.



Jemoncmpayuu.

Habmtoienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenune ckopocTy NpsIMOIMHENHOTO ABMYKEHUS.

Habmtoienue siBjeHUs] UHEPIIUH.

HaGnronenue u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJI.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

JIaﬁopamopre paodomul u onvimol.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBM)KEHUS (LIIapUKa B )KUAKOCTH, MOJIENIN SJIEKTPUYECKOTO aBTOMOOMIIS M TaK Jajee).

Omnpenenenue cpegHell CKOPOCTH CKOJIBKEHUS OpyCcKa WX IapuKa [0 HAKIIOHHOW MJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPJIOTO TeENA.

OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTskeHHs (aedhopMaIum) Npy>KUHbI OT MPUITOKEHHON CHITBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHMSI OT BEca Tejla U XapaKTepa COIPUKACAIOIINXCSl TOBEPXHOCTEH.

Pa3znen 4. /laByienne TBEPABIX TeJ, sKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIIEHHUsI W YBEIUYEHUs AaBiieHus. [laBieHue rasa. 3aBHCHUMOCTb JIaBJI€HMs raza or o0béma, Temmeparypsl. [lepengaua naBneHus
TBEPABIMU TENaMU, KUAKOCTAMU U razamu. 3akoH [lackans. [THeBMaTHYeckne MamvHbl. 3aBUCHMOCTH JABJICHHS XKUAKOCTU OT TNyOuHBI. ['mapoctatuueckuid
napaaokc. CooOmaromuecs: cocyibl. [ uapaBinueckue MEXaHU3MBbI.

AtMocdepa 3emnn u atmocdepHoe aaBieHue. [IpuuuHBI cymiecTBoBaHHMS BO3AymIHOW oOomouku 3emiu. Ombir Toppuuermnu. M3mepenue arMocdepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JaBJI€HUS OT BHICOTHI HaJl ypoBHEM Mopsl. [Ipubopsl At u3MepeHust aTMOC(PEPHOTo AaBJICHUSI.

JleiicTBHE )UAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeNo. BritankuBaromas (apxumenona) cuia. 3akoH Apxumena. [InaBanue ten. BozmyxomnnaBanue.
Hemoncmpayuu.
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1. 3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

2. [Tepenava naBneHUs KUIKOCTHIO U TA30M.

3. Coobmuaromuecs: cocypl.

4. I'mppasinueckwii npecc.

5. [IposiBnenue nericTBus aTMOCc(hEepHOTO TaBICHMUS.

6. 3aBHUCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBue mutaBaHus TEN: TUIABAHKUE WIIN TTOTPYKEHHUE TEJT B 3aBUCUMOCTH OT COOTHOIIEHUS TJIOTHOCTEHN Tela U KUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBHCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTh YaCTH Tea.

2. OrnpezeneHre BHITAIKUBAIOUIEH CHIIBI, AEHUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B )KUAKOCTb.

3. [TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, ICHCTBYIOIIEH HA TEIO B AKUJIKOCTH, OT MAacChl TeJIa.

4, OnBITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh BBITATKUBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00hEMA MOTPYKEHHON B KUIKOCTh YaCTH Tela
M OT TNIOTHOCTH JKHIKOCTH.

5. KonctpyupoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIIpeiesIeHnEe €€ rpy30M0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.
Mexanunueckas pabota. MOITHOCTb.



[IpocTble MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecusi peiyara. IIpuMeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY. «30J0Toe
npasuio» Mexanuku. KITJ] mpocteix Mmexanu3moB. IIpocTeie MeXaHU3MBbI B ObITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noreHuanbHas sHeprus. [IpeBpamienne o1HOro Buja MEXaHUYECKOM SHEPTUHU B Ipyroil. 3aKOH COXPAHEHHUS SHEPTUU B
MEXaHHUKE.

Jemoncmpayuu.

1. [Tpumepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Omnpenenenre padOThI CUIIbI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccenenoBanue ycinoBuil paBHOBECHUS pblyara.

3. N3amepenne KIIJ[ HakTOHHOM MJIOCKOCTH.

4. N3yyeHue 3aK0Ha COXpaHEHUsI MEXaHUUECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TenuioBble siBJIeHUS.

OCHOBHbBIE TOJOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOCHUs BellecTBa. Macca u pasMepbl aTOMOB M MOJIeKyJl. ONbIThI, TTOATBEPKIAIOIINE OCHOBHBIE
I0JIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOTO, JKUIKOTO M ra3000pa3HOro coctosiHuil BemectBa. Kpucrammmyeckue u amopdueie Tena. OObsICHEHHE CBOMCTB ra30B, KUAKOCTEH U TBEPIBIX
TE€J Ha OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM Teoprun. CMaurBaHUe U KalWJUISIpHbIE ABJIeHUS. TenaoBoe paclIMpeHue 1 cKaTHe.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHbIO TEIIOBOIO JBMKEHHsS 4vacTull. BHyTpeHHsis »Heprus. CrnocoObl HM3MEHEHHMsS BHYTPEHHEH OJHEpruu:
Terionepeiaya v copepiieHre padoTel. Buael Teronepenaun: TemionpoBOAHOCTh, KOHBEKIUS, U3ITyUEHHUE.

KonnyectBo TemnoTsl. Y aenabHas TEMI0EMKOCTh BellecTBa. TenaooOMeH M TelIoBoe paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlnaBieHue u oTBepaeBaHue
KPUCTAJNIMYECKUX BEIIECTB. YeibHas Terjora IuiaBineHus. [lapoobpazoBanne u koHjeHcanus. Mcnapenne. Kunenue. YaenpHas Temiota nmapooOpa3oBaHHUs.
3aBUCHUMOCTh TeMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOTO AaBIICHUS.

BnaxHocTh Bo3yxa. DHeprus TOIUIMBa. Y JefibHas TEIIoTa CropaHusl.

[Tpunnmmns! padote! TermnoBbix aurareneii KI1/1 rermoBoro asurarens. TeniaoBble IBUTATeNN U 3aIUTa OKPYIKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Ipoleccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Hab6monenue nuddysum.

Habmtoienue siBieHnit cMauMBaHMsI U KaMJUISIPHBIX SIBJICHUM.

HaGnroneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npyu U3MEHEHUH 00bEMa M HarpeBaHUH WM OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMreparypsbl.

Bunael Terionepenayu.

OxJaxaeHne Mpu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJTIAMH.

0. CpaBHeHME TETIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaOmronenne kumexus.

12. HabmoieHre mocTostHCTBa TeMIIEPaTyphl MPH TUTABICHUH.

13. Mopeny TeIIOBEIX ABUTATEIICH.
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Jlabopamopuvie pabomol u onvimol.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIIOB IIOBAPEHHOW COJIM WJIN caxapa.

OnpIThI 10 HAOIOJEHHUIO TETJIOBOTO PACIIUPEHUSI Fa30B, JKUJIKOCTEH U TBEPIBIX TEJI.

Omnpenenenue 1aBiaeHNs BO3AyXa B OaJNIOHE MINPHIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WIIN OXJIAXKICHHUS.

[TpoBepka rumoTe3b! INHEHHOM 3aBUCHMOCTH JITTUHBI CTOJIOUKA KUIKOCTH B TEPMOMETPHUECKON TPyOKE OT TeMIIepaTyphl.

Habmroienne n3aMeHeHus: BHyTpEHHEH SHEPruu Tela B pe3yibTaTe TeIulonepeaau u padboThl BHEIIHUX CHIL.

HccnenoBanue siBICHUS TEINIOOOMEHA IMPU CMEIIMBAHUH XOJIOJHON M TOpsiueii BOIBI.

Omnpenenenre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOH MPHU TEINIOOOMEHE ¢ HArPEThIM METAIITMUECKUM LIUITMHAPOM.

10. Onpenenenue yenbHON TEMIOEMKOCTH BELIECTBA.

11.  Hccnenoanue mpoiiecca HCApEHUs.

12. Onpenenenre OTHOCUTENIBHOM BIIaXXHOCTH BO3yXa.

13. Onpenenenue yaeabHONU TEIUIOTHI TJIaBJICHUS JIbJA.

Pa3znen 7. DiekTpuyeckne U MArHUTHBIE SIBJICHUS.

DnexTpusaiys Ten. J[Ba ponia anekTpuyecKux 3apsaaoB. BaumopeiicTBue 3apskeHHbIX Tell. 3akoH KyrnoHa (3aBUCHMOCTD CHUJTbI B3aUMOJICHCTBU ST 3apsSXKEHHBIX Tell
OT BEJIMYHMHBI 3apSAI0B U PACCTOSIHUS MEXKY TeJIaMH).

DnexTpuueckoe mnoie. Hanpsok€HHOCTD 3eKTpudeckoro mosst. [IpuHun cyneprno3uum 3IeKTPHUECKUX Mojel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DJIeMEeHTapHBIN deKkTpudeckuid 3apsan. Ctpoenne aroma. [IpOBOIHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS AIIEKTPHUECKOTO
3apsija.

DNEeKTPUYECKU TOK. Y CIOBHS CYIIECTBOBAHUS DJICKTPUIECKOTO TOKA. MICTOUHUKHM MOCTOSTHHOTO TOKa. J[eHCTBHSI DJIEKTPHYECKOTO TOKA (TETIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckas 1enb. Cuna Toka. DiekTpudeckoe HampsbkeHue. COnpoTHBICHHE MPOBOJHUKA. Y ACIBHOE CONPOTHBIICHHE BellecTBa. 3akoH OMa Juisl ydacTka
nenu. [locnenoBaTensHoe U MapauIeNbHOE COSTUHEHNE TTPOBOIHUKOB.
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PaGota u MoITHOCTB AreKTpudeckoro Toka. 3akoH Jxoyns—JIeHma. DnekTprudeckue nenu 1 moTpeOuTeNn AIeKTPUIecKor SHepTruH B ObITY. KopoTkoe 3aMbIKaHue.
ITocTossHABIE MarHUTH. B3anmMoelCcTBHE MOCTOSHHBIX MAarHWTOB. MarHutHoe moje. MarauTHoe moje 3eMJIM M €ro 3HaueHHue UIS KM3HM Ha 3emiue. OmbIT
Opcrena. MarHuTHOe IMOJI€ AJIEKTPUYECKOTro TOKa. lIprMeHeHue >3JIeKTpOMarHUTOB B TEXHHUKE. JlelicTBHME MAarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSIHHOTO TOKA. MCIOMb30BaHNE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel  ®apanes. SIBneHue snekTpomMarHutHoW wuHAYKIWU. [lpaBuno Jlenma. Dnekrtporeneparop. CmocoObl TOMY4YEHHS JIIEKTPUUYECKONW HSHEPTHUU.
DIEeKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poa 3JIeKTpUUYECKUX 3apsAJI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEI.

YCTpolCTBO U IEMCTBUE AIEKTPOCKOTA.

DneKkTpocTaTH4ecKas MHIYKIUS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3aps/IOB.

[IpOBOIHMKY U JUBIIEKTPUKHU.

MoaenupoBaHH€e CUIIOBBIX JUHUM 3JIEKTPUUECKOTO TOJIS.
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8. cTOYHUKY TOCTOSITHHOT'O TOKA.

9. JlefcTBUA 2IEKTPUUYECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKUJKOCTH.

1. ["a30BbIii pazpsi.

12. H3MepeHne cuibl TOKa aMIIEPMETPOM.

13. N3Mepenne 3J1eKTpUYecKoro HarpsKeHUsT BOJIBTMETPOM.

14. Peocrar u MarasuH COIPOTUBIICHUN.

15. B3aunmMonelicTBuEe ITOCTOSIHHBIX MAarHUTOB.

16.  MopaenupoBaHue HEBO3MOKHOCTH pa3iesICHNUs IIOJ0COB MarHuTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

18. OmeIT Opcrena.

19. MarsuTHoe noje Toka. DIeKTPOMArHuT.

20. JIeicTBHE MarHUTHOTO 110JI HA IIPOBOJIHUK C TOKOM.

21. DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKA.

22. UccnenoBanue siBIEHUS 3J€KTPOMArHUTHON WHIYKITUH.

23. OnbiThl Dapaes.

24, 3aBUCHMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
25. DIEeKTPOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomsl u onvimol.

1. OnbIThI 10 HAOTIOEHHUIO SNIEKTPU3AIUH TeTl HHAYKIIMEH U IPH COTPUKOCHOBEHUH.

2. HccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U JUDJIEKTPUKH.

3. C6opka 1 mpoBepka pabOoThl AMEKTPUUECKON LS MOCTOSHHOTO TOKA.

4. W3mepenue u peryupoBaHue CUIIbl TOKA.

5. N3mepenue u peryanpoBaHue HAPSKEHUSI.

6. HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HANPSYKEHUS Ha PE3UCTOPE.

7. OnbITHL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOJAHHUKA OT €T0 JIIMHBI, IJIOIIAI MONEPEYHOT0 CEYCHHS U MaTepuana.
8. [IpoBepka nmpaBuiia CI0KEHHSI HAIIPSHKEHUH ITPU MTOCIE0BATEIbHOM COETMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuia st CUIIbl TOKA MPU NapaJIEIbHOM COEAMHEHUU PE3UCTOPOB.

10. Ompenenenne padOTHI JIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YEPe3 JaMIIOUKY, OT HAIPSDKEHUS Ha HEM.

13. Onpenenenne KII/] narpeBarens.

14. HccnenoBanne MarHUTHOTO B3aUMOJIEUCTBUS OCTOSTHHBIX MAarHUTOB.

15. W3y4yeHre MarHUTHOTO TIOJISt TOCTOSIHHBIX MAarHUTOB MPH X 00BEAMHEHUU U Pa3/ICIICHHUH.

16. HccnenoBanue neicTBUA SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUSI KATYIIIKH C TOKOM U MarHuWTa OT CUJIbI TOKA U HAMPABIICHUS TOKA B KaTYIIIKE.
18. N3ydeHue neicTBus MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u usydeHue padoThl SJIEKTPOABUTaTEIsl.

20. N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.



21. OnbITHI 110 UCCIEA0BAHUIO ABJIEHUS JIEKTPOMATHUTHON MHAYKIIMU: UCCIIEIOBaHNE U3MEHEHUH 3HAUEHUS U HAIIPaBJIEHUs HHIAYKIIMOHHOTO TOKA.

9 KJIACC
Paznea 8. Mexannueckue siBJIeHUsI.
Mexanunyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTENIBHOCTh MEXAHMUYECKOrO JABMKEHUs. PaBHOMEpHOE NPSIMOJIMHEWHOE JBUYKEHUE.
HepaBHoMepHoOe nipsiMosinHeHOe 1BrkeHne. CpeiHss U MTHOBEHHAs! CKOPOCTb TeJjla IPU HEPABHOMEPHOM JIBUYKEHUH.
Yckopenue. PaBHOoyckopeHHOE NpsiMoInHeHOE BrkeHre. CBoOOHOE mageHune. OnbIThl [ anwes.
PaBHOMepHOE BUKEHHUE 11O OKpYKHOCTH. [lepuon u yacrora oOpamienus. JIuneitnas u yriaosast ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.
[Tepsriii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuii 3akod HeroToHa. [IpyHIMn cynepno3unuu Cul.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEeHUs! CKOJIbKEHMSI, CUJIa TPEHUSI [TIOKOSI, IPYTHe BUJIbI TPEHUS.
Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue cBoOogHoro majaeHus. [IBmxenue mumaHer Bokpyr Comnna. IlepBas kocmuueckass CKOPOCTb.
HeBecoMocTb u neperpysku.
PaBHOBecue marepuanbHOl TOUKU. AGCOIIOTHO TBEPI0E TeNo. PaBHOBEecHe TBEPAOTO Tela ¢ 3aKPETUIEHHOM OChIO BpalieHusi. MoMeHT cuiibl. LleHTp TskecTH.
Nmnynbee Tena. U3menenne umnyisca. Miynbe cuiibl. 3aKOH COXpaHEHUs1 UMIyJbca. PeakTuBHoe nBuxkeHue. MexaHnuueckas paboTa U MOIIHOCTh. Pabora cui
TSKECTH, YIIPYrocTu, TpeHus. CBs3b d3Hepruu u paboThl. [loTeHnnanpHas sHeprus Tea, MOJHATOro Ha/l MOBEPXHOCThIO 3eMiiu. [loTeHnnanpHas sHeprus c:KaTou
npyxuHbl. Kunernueckast sneprus. Teopema 0 KHUHETHUECKON S3HEPIUU. 3aKOH COXPaHEHMSI MEXaHUUECKON SHEPIUHU.
/emoncmpayuu.

1. Habnronenne MexaHM4ecKOoro ABMKEHHSI TEJIa OTHOCUTEIHFHO PA3HBIX Tl OTCUETA.

2. CpaBHeHue MyTel U TPaeKTOPUI ABUIKEHHS OJTHOTO U TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
3. W3mepeHue ckopocTy U YCKOPEHHS IPSMOJIMHEHHOTO JIBUYKEHUSI.

4. HccnenoBanue Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habintoienue 1BHKeHUs Tella 0 OKPYKHOCTH.

6. HaGnronenne MexaHUYeCKUX SIBICHUH, MPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUU OTHOCHTENbHO
KaOuHeTa PU3UKU.

7. 3aBUCHMOCTD YCKOPEHHS TeJla OT MacChl TEJIa U IEUCTBYIOLIEH Ha HETO CHIIBI.

8. Habuntoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEll.

9. M3MmeHeHne Beca Tena IpyU yCKOPEHHOM JIBUKEHHH.

10. [lepenava nMmynbpca Ipu B3aMMOJICHCTBUM TEIL.

11.  IlpeoGpa3zoBaHMs SHEPTHU IPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHne UMITyJIbCa ITPU HEYIPYTOM B3aUMOJECHCTBUN.

13. CoxpaHeHue UMIyJIbca IpU aOCOIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. Ha6mronenne peak THBHOTO JIBHKECHMS.

15. CoxpaHeHue MEeXaHN4eCKOH SHEPTHH MTPU CBOOOTHOM MaJICHHUH.

16. CoxpaHeHne MeXaHN4eCKON YHEPTHH MPH IBUKEHUU TeJia MOJ] IeUCTBUEM TPy KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBanue Tpakrta Ajs pa3roHa U JajlbHEHIIEro paBHOMEPHOTO ABMKEHUS IApUKaA WU TEJIEKKH.
2 Omnpenesnenue cpeiHel CKOPOCTH CKOJIBbKEHHsI OpycKa WM JBM)KEHUS [apUKa N0 HAKIIOHHOH IJIOCKOCTH.
3. OmnpeneneHne yCKOpeHUs Teja IPU PaBHOYCKOPEHHOM JBHMKEHHH 110 HAKJIOHHOMN IJIOCKOCTH.

4 HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBU)KEHUU 0€3 HaualbHOM CKOPOCTH.



5.

9

10.
11.

[TpoBepka runoTe3bl: €CU MPU PaBHOYCKOPECHHOM JBIKEHHH 0€3 HayalbHOW CKOPOCTH ITYTH OTHOCSATCS KaK psAJl HEUETHBIX YHCEI, TO COOTBETCTBYIOIINE
IIPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
6.
7.
8.

I/ICCHCZ[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUSA OT CUJIbI HOPMAJIbHOT'O JAaBJICHUS.

Omnpenenenne K03 PUINCHTA TPEHUS CKOJIBKECHHSL.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBHKEHHUH TeJla 110 TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenre pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPy3a C UCTIOIH30BAHUEM HETIOABUYKHOTO U MOABUKHOTO OJIOKOB.
M3yuyeHne 3aKkoHa COXpaHEHUS SHEPTUH.

Pazngen 9. Mexannueckue KoJ1e0aHUs U BOJIHBI.
KonebarenpHoe nBmxenne. OCHOBHBIC XapaKTEPUCTUKHM KOJIEOaHMIA: TIEPHOJI, YacTOTa, aMILIUTy1a. MaTeMaTuuecKuil U NMPY>KUHHBIA MasTHUKU. [IpeBpamienue
SHEPTUH MPHU KOJIeOATETHHOM JBUKEHUU.
3aryxatromue kojiebanus. BeinykneHHbIe KoaeOanus. Pesonanc. Mexanndeckue BotHbL. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoonbHbIC U ITepedHbIie BOJIHBI. [[rHa
BOJIHBI U CKOPOCTH €€ pacrpocTpaneHusi. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJe, CEUCMHYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. MH(Dpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaGnronenue koneOaHuil Tes1 o 1€HCTBUEM CHJIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2. Habnronenune xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabntoneHue BbIHYKACHHBIX KoJeOaHUI 1 pe30HaHca.

4. PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

5. HaGntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuwvie padbomol u onvimol.
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Omnpenenenre 4acToThl U Mepro/ia KouedaH!il MaTeMaTH4eCKOro MasiTHUKA.

OmnpeneneHne 4acTOThl ¥ EpHOAa KosleOaHUi MPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NIepHoAa KoJeOaHN OIBEIEHHOT'O K HUTH Ipy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJleOaHU MPY>KUHHOTO MasgTHUKA OT MACChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Mepro/ia KouedaHHi rpy3a, OIBEHIEHHOTO K HUTH, OT Macchl Ipy3a.

OHLITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD IICPUOIa KoJIeOaHMI MPY>KUHHOI'O MadTHHUKA OT MAaCChI I'py3a U JKECTKOCTHU NPY’KUHBI.

N3mepenue yckopeHust CBOOOJHOTO MaeHHUsL.

Pasnea 10. D1eKTpOMAarHUTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

BHGKTPOMaFHI/ITHOG I10JI€C. SHeKTpOMaFHI/ITHI)Ie BoaHEL. (CBoiicTBa OJICKTPOMAariuTHBIX  BOJIH. IMxana SJICKTPOMArHuTHBIX
JIEKTPOMAarHUTHBIX BOJIH AJIsE COTOBOM CBSI3U.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoutHOBBIE CBOIICTBA CBETA.
Jlabopamopuusie pabomot u onvimol.
1. N3ydenne CBONCTB 3NEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesedoHa.

Pazgen 11. CBeroBLI€e SIBJICHUS.

BOJIH.

HUcnonp3oBanue



JlyueBas monens cera. Mcrtounuku ceera. [Ipsmonnnelinoe pacnpoctpanenue csera. 3arMeHuss Connua u Jlynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHus: cBera. IloHOe BHyTpeHHee OTpakeHue cBeTa. Vcronb3oBaHHE MOJIHOIO BHYTPEHHEIO OTPAaKEHHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xon mydeit B mua3e. Ontudeckas cucreMa (oToarmapara, MUKPOCKOIa U TeJeckomna. ['71a3 kak onTudeckasi cucreMa. biin30pyKocTh U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro csera B crekTp. OnbiTel HptoToHa. CriojkeHre CeKTpaIbHBIX IIBETOB. Jlucmepcus cBera.

Jemoncmpayuu.

[IpsiMonrHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n3o0paxeHuii B MI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomienne ceera.

Ontuueckuii CBETOBO/I,.

Xox myueil B coOMparolel JINH3E.

Xoj 1yden B paccerBaronen JIMH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

[Tpuntmn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Monens rnasa.

1. Pasnoxxenue 6enoro ceera B CIEKTp.

12. [Tomyuenue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuwvie pabomol u onvimol.

HccnenoBanue 3aBUCMMOCTH yTila OTPa)XXE€HUsI CBETOBOT'O JIyda OT yIJla MaJleHusl.

N3ydenune xapakTepUCTHK U300paXKeHus MpeaMeTa B IIJIOCKOM 3epKaJe.

HccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHUS CBETOBOTO Jy4a OT YIJIa MaJeHHs Ha IPAaHULE «BO3LyX—CTEKIO».

[Tonmyuyenne n300paXkeHUH C MOMOIIBIO COOMPAOIIEH JTHH3BI.

Onpenenenre (pOKyCHOIO PaCCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3BI.

OMnBITHI IO PA3JIOKEHHIO OEIOro CBETa B CHEKTP.

OnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbIe SIBJEHHS.

OmeiTel Pe3epdopaa u uranerapras Mozienb atoMa. Monens atoma bopa. Mcnyckanue u moromieHue cBera atomoM. KBauTel. JInHedaTeie CIEKTPHI.
PagnoaktuBHOCTH. Anbda, 6eTa- 1 ramma-uznydenus. CTpoeHue aToMHoro siapa. Hykimonnas MoJiennb aroMHOTO sifipa. M3oromnbl. PannoakTuBHbIE IpeBpalieHus.
[Iepnon nonypacnaza aTOMHBIX SIAEP.

SnepHble peakiny. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOT'O UMCEN. JHEPTUs CBSI3U aTOMHBIX sjep. CBsI3b Macchl U SHEPIUU. Peakiiuu cuHTE3a U IEICHUS
anep. Ucrtounnku sneprun ConHna u 38€31. SAnepHas sHepreTuka. JleicTBUs paAMOaKTUBHBIX M3JIy4YEHUH Ha )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoa.

Habmronenue TpexoB B kamepe BusbcoHa.

PaboTa cuéTunka HOHU3UPYIOMINUX U3TyICHHM.

WO RE WD =

NNk wh =

Nk w =



6. Perucrpanus uznydeHus: npupoAHbBIX MUHEPAJIOB U TPOTYKTOB.
Jlabopamopuusie pabomot u onvimol.

1. HaGnronenue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYCHUS.
2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
3. N3mepenune paaroakTUBHOTO (OHA.

IHoBTOPUTENBHO-00001IAKOIMIA MOLYJIb.

[ToBTOpUTENBEHO-0000IIAOINK MOTYJTh MPEAHA3HAYCH JIJISi CHCTEMAaTU3allui U 0000IIEeHUs PEAMETHOTO COACPKAHKS U OIBITA ACSITEILHOCTH, TPUOOPETEHHOTO
IIPU WM3YYEHHU BCEro Kypca (pU3MKH, a TakyKe IS MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY MO ¢u3uKe is 00ydaroluxcs, BEIOPABIIUX 3TOT
yueOHbIi npeaMeT. I Ipu n3ydeHun JaHHOTO MOJYJIS PEaTU3yI0TCS U CUCTEMAaTU3UPYIOTCS BUBI JESITEILHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUnBACTCS JOCTHIKEHHUE
MPEeIMETHBIX W METaNpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB OOyueHUus, (OpPMHUPYETCS eCTECTBEHHOHAyuYHasi [PAaMOTHOCTh: OCBOCHHME HAyYHBIX METO/0B
HNCCIICA0OBAHUA SIBJICHUU npupoabl U TCXHUKHU, OBJIAJACHUC YMCHHUIMU 00BSCHITH (1)I/I3I/I‘-IGCKI/I€ SABJICHUSA, IPUMCHAA IOJTYYCHHBIC 3HAHHWA, pCIIATh 3aJa4d, B TOM
YHClie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIHUIHATBEHO IEATSILHOCTHBIN XapakTep JAaHHOTO pa3zelia pealn3yeTcs 3a CYET TOTO, YTO 00YyJArOIIHeCcs BBITIOIHSIOT 3aJJaHks, B KOTOPBIX MM IIPeIJIaraercs:
Ha OCHOBE MOJYYEHHBIX 3HAHUI pacrio3HaBaTh U HAYUYHO OOBSCHATH (PU3MUECKUE SBICHUS B OKPYKAOIIEH TPUPOJIE U MOBCETHEBHOM KU3HU;

HCII0JIb30BATh HAYYHBIC MCTOABI NCCIICAOBAHMA (1)I/I3I/I‘-ICCKI/IX ﬂBHeHI/IfI, B TOM YHMCJIC OJId ITPOBCPKU I'MIIOTE3 U MOJTYUYCHUS TCOPCTUUCCKNX BBIBOJ OB,

OOBSICHATh HAay4HbIE OCHOBBI Hambosee BaXXHBIX JOCTHIKEHHM COBPEMEHHBIX TEXHOJIOTHM, HApUMeEp, MPAKTUYECKOTO0 UCIOJIB30BaHUS PA3TUYHBIX UCTOYHHKOB
OHCPIMr Ha OCHOBC 3aKOHA IMPEBpalICHUA U COXPAaHCHU BCCX U3BCCTHBIX BUJI0B OHCPIHUH.



3.JIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUSI
N3ydenne pusmky HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMPABICHO HA JIOCTHXKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTaToB.
B pesynbrare n3ydenus GU3MKN Ha ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHus y 00ydaromerocs: OyayT chopMUPOBAHBI CIEAYIONTUE THIHOCTHBIC
pEe3yJbTaThl B YaCTH:

. 1) naTpHOTHYECKOr0 BOCIIUTAHUS:

. (] mposiBlIeHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (DM3NYECKOM HayKH;

. ] IEHHOCTHOE OTHOIIIEHHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,;

. 2) rpa’KAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

. ] TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJCHHWHU OOIIECTBEHHO 3HAYMMBIX M JTHYECKHUX TMPOOJIEM, CBS3aHHBIX C TMPAKTHYECKUM HPUMEHEHHUEM
JOCTHXKEHUH (PU3HKHU;

. ] 0OCO3HaHME BaKHOCTU MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

. 3) 3cTeTHYECKOI0 BOCIIUTAHMS:

. ] BOCHPUSATHE ICTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO ITOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

o 4) HEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

. ] oco3HaHME IEHHOCTH (U3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAaHHUS MHPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTWH, BaXHEWIIECH COCTABIISIONICH
KYJIbTYPBI;

. ] pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON e TEIbHOCTH;

. 5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONMOTYYHS:

. ] oco3HaHME LIEHHOCTH 0€30IacHOro 00pasa KU3HHM B COBPEMEHHOM TEXHOJOTHYECKOM MHpPE, BAXKHOCTH IIPABUJI 0€30IaCHOI0 MOBEACHUS Ha TPAH CIIOPTE,
Ha JIoporax, ¢ JIeKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMAILTHUX YCIOBUSX;

. [J chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOro e MpaBa y Jpyroro 4eaoBeKa;

. 6) TpyA0BOro BOCIIUTAHUSA:

. ] akTUBHOE y4acTHe B PEHIEHUH MPAaKTUYECKUX 3ajiad (B paMKax CeMbU, 00pa30BaTEeIbHON OpraHU3aluM, TOpoa, Kpas) TEXHOJOTUYECKONW U COIMAIbHOM
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

. ] MHTEpeC K MPaKTUYECKOMY M3yUeHUIo podeccuil, CBsI3aHHBIX C PU3UKOIL;

. 7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

. ) opueHTalusl Ha NMpUMEHeHHe (U3NYECKUX 3HAHUM Ui pelIeHHs 3aJad B OOJACTH OKpYXKarolled Cpelibl, MIIAaHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MO>XKHBIX ITOCJIECTBUI JIJIs1 OKPYKAIOIIEN CPEJIbI;

. [ oco3HaHME INI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

. 8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

. ) moTpeOHOCTh BO B3aUMO/JICHCTBUU MPU BHIMOIHEHUN UCCIIETOBAHUM U TPOEKTOB (PM3UUYECKOI HAIIPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM APYTHX;

. [ OBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO EATEIbHOCTD;

. ] norpeGHOCTh B (JOPMUPOBAHUM HOBBIX 3HAaHUIL, B TOM unciie GOpMyIMPOBATh UIEH, TOHITUS, TUIIOTE3bl O (PU3MUECKUX OOBEKTAX U SBJICHUSX;

. ] ocozHanue AeUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKH;

. (] nIaHupoOBaHKUE CBOETO PAa3BUTHUS B IPUOOPETCHUH HOBBIX (DPM3NYECKUX 3HAHUM;

. ] cTpemileHHE aHAIM3UPOBATh M BBISIBJIATH B3aUMOCBSI3H MTPUPO/IBI, OOIIECTBA M SKOHOMUKH, B TOM YHCIIE C UCIIOIb30BaHUEM (DU3MUECKUX 3HAHMIA;

. (] olleHKa CBOMX JEUCTBUHN C YUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEY, BO3MOMXHBIX IJI00aIbHBIX MTOCIEACTBHIA.



METANPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe 0ocBOCHUS MporpamMmbl Mo PU3MKE Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHus y o0ydaromierocst 0yayT copMHUpOBaHEI MeTalpeIMeTHbIe
pe3yJibTaThl, BKIIOYAIONINE IO3HABaTelIbHbIE YHUBEpCAJbHbIE y4eOHble NEHCTBUS, KOMMYHHMKATHBHBbIC YHHMBEpCAIbHbIC y4eOHbIE ACUCTBUS, PETYJISATUBHbBIC
YHUBEpCaJIbHbIE yaeOHbIC JIEHCTBUS.
ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jioruueckue JeiicTBUSA:

. BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

. YCTaHABIIMBATh CYNIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHHUS JIJIsl 000OIICHUS U CPABHCHHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (paKTaxX, JTaHHBIX U HAOIIOIEHUAX, OTHOCALIMXCA K (PU3MUECKUM SBIICHUSM;

. BBISIBJISITh NPUYUHHO-CIICJCTBCHHBIC CBS3U NMPU HM3YYCHUHM (DU3WMYECKHX SIBJICHUW M IPOIECCOB, JCNATh BBIBOABI C HCIOJB30BAHUEM JICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYSHHM, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PM3NYECKUX BEITUYHH;

. CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 pelIeHus yIeOHOW PU3NIEeCKO 3a/1auu (CpaBHEHNE HECKOJIBKUX BApUAHTOB PEIICHHS, BEIOOP HAanOOJIee TOIX OISIIETO

C y‘léTOM CaMOCTOATCIBbHO BBIACJIICHHBIX KpI/ITepI/IeB).
ba3oBble ucciaenoBaTeabcKue AeiicTBUS:

. HCIOJIb30BATh BOIIPOCHI KaK UCCIIEA0BATENLCKUN MHCTPYMEHT IIO3HAHUS;

o MIPOBOJIUTH 110 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECTIOXKHBIN (PH3UUECKUI SKCIIEPUMEHT, HEOOIIBIIIOE HCCIIeIOBaHNE (PH3MUECKOTO SBJICHUS;

. OLIEHUBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTb MH(OPMALIHIO, TOTYUEHHYIO B X0/I€ UCCIIEOBAHUS UM SKCIIEPUMEHTA;

o CaMOCTOATENLHO (hOPMYIUPOBATH O00OIIIEHHS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHUS, OTIbITA, HCCIICIOBAHNS,

. IIPOTHO3UPOBATh BO3MOXKHOE JalibHeIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAK)KE BBIIBUraTh MPEANOJIOKEHUS 00 UX Pa3sBUTHU B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Padora ¢ undopmanueii:

. MPUMEHSTh Pa3IMYHbIE METOJIbl, MHCTPYMEHThI M 3allpoChl IpPU IMOUCKE U OTOOpe HH(POpPMALMHM WIH JAHHBIX C Y4ETOM NpPEIOKEHHOW ydeOHOM
¢buznyeckoil 3a1aun;

o aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IMUHBIX BUAOB U (DOPM IIPE/ICTABICHMUS;

. CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAJIbHYIO (GOpMYy MpeAcTaBiIeHUs HH(POpMaMM M WIIIOCTPUPOBATh pellaeMble 3aJaud HECIO0XKHBIMU CXEMaMH,

auarpaMMaMH, HHOM rpadukoil 1 ©X KOMOUHAIUSIMH.

KoMMmyHukaTHBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBHUSA:

. B X0Je OOCyX/eHHusl y4eOHOro MmaTepHaia, pe3yJbTaToB Ja0OpaTOPHBIX pabOT M IPOEKTOB 3a/aBaTh BONPOCHI IO CYLIECTBY OOCYKIAEMOW TEMbI U
BBICKa3bIBaTh MJIEH, HAIIEJICHHBIC Ha PEIICHUE 3a/1a41 U MOJIepKaHue OJ1aro)kenaTeIbHOCTH OOIIEHUS;

. COIIOCTABJIATH CBOU CYXJICHUS C CYKIACHUSIMH IPYTHX YUYACTHUKOB JHUAajora, 0OHapy>KMBATh PA3IMUUe U CXOJCTBO MO3UIINH;

[ BI)Ipa)KaTI) CBOIO TO‘IKy 3peH1/1${ B YCTHI)IX U IIMCBbMEHHBIX TEKCTAaX,

. MyOJIUYHO MPECTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCTIEPUMEHTA, UCCIIeIOBAHUS, IIPOCKTA);

. MMOHMMATh U UCTIOJH30BaTh MPEUMYIINECTBA KOMAHIHON M HHIUBUAYaIbHONW paOOTHI MPU PEIICHUN KOHKPETHOW (pH3UIeCcKOr pOoOIeMBI;

. NPUHUMATD LEIM COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BbIBATh ACUCTBUS 1O €€ JOCTHIKEHUIO: PacpeiessiTh PO, 00CYKAaTh MPOLECCHl U Pe3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUST HECKOJIBKHX JIFOJICH;

. BBINOJIHATH CBOIO 4YacTh pabOThHI, JOCTHrasi KayeCTBEHHOTO pe3yJibTaTa 10 CBOEMY HAIpAaBJICHUIO M KOOPIWHHUPYS CBOU NEHCTBHUSA C APYTUMH YJE€HAMH

KOMaH/IbI;



. OLIEHUBATh KaYeCTBO CBOETO BKJIaZa B OOIIMNA MPOIYKT 110 KPUTEPHUSIM, CAMOCTOATENBHO ¢(hOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PerHﬂTI/IBHLIe YHUBEpPCAJIIbHbIE yqeﬁnble JelCTBUS

Camoopranuszaums:

. BBISIBIISATH MIPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOMIMX IS pelieHus] (PU3MUECKUX 3HAHUI;

. OPUEHTUPOBATHCS B PA3IMYHBIX MMOAX0/aX MPUHATHUS pelICHUHN (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIIe, IPUHITHE PEIICHUI TPYIIOoi);

. CaMOCTOSITENTLHO COCTABJISITh ANTOPUTM peElIeHUs (DU3WYECKON 3ajaud WM IJIaHa HMCCIENOBAaHUS C YYETOM HMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraéMble BApUaHThl PEIICHUH;

. JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

[ AaBaTb aJICKBATHYIO OLICHKY CUTYyallu WU NPCJjiaraTh IjiaH ee U3MCHCHU,

. OOBSCHATH MPUYNHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) Pe3yIbTaTOB JACSITENbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

[ BHOCHUTDb KOPPCKTHUBBLI B JACATCIBHOCTDH (B TOM 4YHUCJIC B XOJ BBIIIOJIHCHUS (1)I/ISI/I‘~IGCKOI“O HUCCIICAOBAHUA UIIU HpOGKTa) Ha OCHOBE HOBBIX 06CTO$IT€J'IBCTB,
M3MEHHUBILUXCS CUTYAIlMi, yCTAHOBICHHBIX OMMOOK, BOSHUKIIIMX TPYAHOCTEH;

. OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIOBUSIM;

. CTaBUTH ce0sl HA MECTO JIPYTOro YeJoBeKa B X0/Ie CIopa WK AUCKYCCUU Ha HAy4HYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTro;

. MIPU3HABATH CBOE MPaBO HA OMIMOKY MPH PelIeHUN (GU3NIECKUX 3a/1a4 WK B YTBEPKACHUAX HA HAYYHBIC TEMBI M TAKOE K€ MIPABO JIPYTOro.

NPEJAMETHBIE PE3YJIbTATbBI

K xonIty o0yuenus B 7 kijiacce mpeJMETHbIC Pe3yIbTaThl Ha 6230BOM YPOBHE JIOJDKHBI OTpaxaTh COPMHUPOBAHHOCT Y O0YYAIOIIMXCS YMEHUMN:

o WCIOJIb30BaTh MOHSATUS: (PU3MYECKHe U XUMHUYECKUE SBJICHHS, HaONIOJCHUEe, YKCIEPUMEHT, MOJeNb, TUIIOTe3a, CIAUHUIBI (DU3UUECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUsSI BellecTBa (TBEPAOE, KHUIKOE, ra3000pa3Hoe), MEXaHHMUECKOE JBIDKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEIHOE),
TpPaeKTOpHsl, paBHOACHCTBYIOIIAs cuia, nedopmanus (yrnpyras, miacTU4ecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

o paznuuath sBieHus (quddy3us, TENI0BOE ABMKEHUE YaCTHI] BEIIECTBA, pABHOMEPHOE JIBIKEHHUE, HEPABHOMEPHOE JIBIKEHHE, HHEPIIHS, B3aUMO ICHCTBUE
TeJ, paBHOBECHE TBEPIBIX TEN C 3aKPEIIEHHOW OChIO BpAIIEHHS, Nepeada JNaBJIeHHS TBEPABIMH TellaMH, KHUAKOCTSAMU M Ta3aMH, aTMOC(EpHOE [aBleHHE,
MJIaBaHUE TEJl, PEBPAIICHUS] MEXaHMUECKOM SHEPTUH) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUYEcKoe
SIBIICHUE;

o pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3NYECKUX SBJIICHUA B OKPY’KAIOIIEM MHUPE, B TOM YHCIIe (PU3NUECKHE SIBJICHUS B IPUPOJIE: TPUMEPHI TBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B JKUBOW M HEKUBOU MPHUPOJIE, NEHCTBUE CUIIBI TPEHHsSI B IPUPOJEC U TEXHUKE, BIHMSHHE aTMOC(HEPHOTo JaBlIeHUS Ha KMBOW OpPTaHU3M,
MJIaBaHUE PHIO, phIYaru B TeJie YeJIOBEKa, MPU ITOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B YU€OHYIO, BBIJIEISTH CyIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DU3UIECKUX
SIBIICHUI;

o OMHCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3WUYECKUE SBJICHMS, UCTOB3Ys (PU3UUYECKHE BETUYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMS, IMYTh,
CKOpPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSHKECTH, BEC Tesa, CHila TPEHHs, JaBlieHHe (TBEPAOTO Tena, *KUAKOCTH, Ta3a), BHITAIKUBAIONIAS CHIIA,
MexaHu4ecKas padoTa, MOIIHOCTb, TIJICYO0 CHUJTbI, MOMEHT CHJIBI, KOA(DPHUITUEHT MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKAsl U TIOTCHIIMAJIbHAS SHEPTHsI ), TIPU
OMHMCAaHWUU TPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIOIb3YEMBIX BEIUYHH, UX O003HAYCHHS] W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BETUYMHY C IPYTUMHU BETUYMHAMH, CTPOUTH IPpaUKN N3YyUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIIMYNH;

o XapaKkTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBIICHUS W IMPOILECCHI, UCIIONB3Ys MpaBUiia CIOKEHHUS CHI (BAOJL OJHOHM MpsMoi), 3akoH ['yka, 3akoH
[Tackaist, 3akoH Apxumena, IpaBUIO paBHOBECHS pbrdara (010Ka), «30JI0TOE MPABUIIO» MEXaHHWKH, 3aKOH COXPAHCHHUS MEXaHWUYECKOW DHEPTUuu, IPH ATOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MATEMATHYECKOE BBIPAKECHUE;



° OOBICHATH (I)I/ISI/I‘-IGCKI/IG SABJICHUS, ITPOLCCCHI U CBOMCTBA TCJI, B TOM YHCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKOOPHUCHTUPOBAHHOT'O XaPaKTCPpa: BbIABJIIATH
IMPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BbscHeHHe U3 1—2 JIOTMYECKUX IIAaroB C OHOpOﬁ Ha 1-2 HN3YYCHHBIX CBOMCTBaA (1)I/IBI/I‘ICCKI/IX HBHGHHI;'I, (bI/ISI/I‘IeCKI/IX
3aKOHa UJIK 3aKOHOMCPHOCTH

° peuiaTb paC‘IéTHHe 3aJa4u B 1-2 HeﬁCTBHH, HCIIOJIB3Ys 3aKOHBI U (bOpMy.]'II)I, CBs3bIBAIOIINEC (bI/ISI/ILIGCKI/IC BCJIIMYMHBI: HA OCHOBC aHa/iM3a yCJIOBHUA 3aaa4u
3alUCbIBATh KPATKOC YCJIOBHUC, IMOACTABJIATH (1)I/I3I/I‘-IGCKI/I€ BCJIIMYHUHBI B (I)OpMyJIBI u IpOBOAUTH paC‘-IéTLI, HaxXoAuTh CHpPaBOYHBLIC HAHHBIC, HGO6XOI[I/IMBI€ JJIsA
pelCHus 3a1a4, OUCHUBATh PCATTMCTUYHOCTD HOqueHHOﬁ (bHBquCKOﬁ BCJIIMYHUHBI,

. pacrio3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh MPH IMOMOIIM (U3NYECKUX METOJO0B, B OIMCAHMM HCCIEIOBAHMUSA BBIICNIATH IPOBEPSEMOE
MIpeIoIoKeHne (TUIIOTE3Y), pa3inyaTh U HHTEPIIPETUPOBATDH MOTYUYSHHBII pe3ybTaT, HAaXOAUTh OIIMOKHU B XOJI€ OIBITA, JIeJaTh BHIBOJBI 10 €r0 Pe3yibTaTaMm;

. MIPOBOJIUTH OMBITH O HAOIIOACHHUIO (PU3MYECKUX SIBICHUH MM (PU3NYECKUX CBOMCTB Tesl: (POPMYJIHPOBATH MPOBEPSEMBbIC MPEAIOIOKEHHs, COOMpPaATh
YCTaHOBKY U3 MPEIJI0KEHHOT0 000PYI0BaHMSI, 3alIUCHIBATh XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBL;

. BBITIOJIHATE TIPSIMBIE M3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tella, 00b&Ma, CHIIBI U TEMIIEPAaTyphl C HCIOJIb30BAHHEM AHAIOTOBBIX M IU(PPOBBIX
puOOPOB, 3aMUCHIBATH MMOKA3aHUS MPHUOOPOB € YUETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTA U3MEPEHHUIA;

. MPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHUMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT JPYTrOM C HCIOJB30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTH IIYTH

PaBHOMEPHO JIBUXKYIIErOCs Tejla OT BPEMEHU JABMKEHMsI TeJa, CHIIbl TPEHUs CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTHU
CWJIbI TPEHMSI OT IUIOIIAIM COPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTH OT yIJIMHEHMS IPYKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOM YacTH Tejaa U OT
IUIOTHOCTH KHJIKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOHHbI, HA KOTOPYIO IOTPYXKEHO TEJ0, YCIOBUI MJIaBaHUs Tell, yCIOBUI paBHOBECHs pblyara u
OJI0KOB), y4acTBOBaTh B IIAHMPOBAHWU YYEOHOTO MCCIICAOBAHMS, COOMPATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIEAYs MPEII0KEHHOMY IIaHy, (PUKCHPOBATh
Pe3yJIbTaThl OJyYECHHOH 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE MPEUIOKEHHBIX TaOJIUI U IpadMKOB, JeJaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;

. MIPOBOANTH KOCBEHHBbIE H3MepeHUs (PU3MUECKUX BEJIWYMH (IJIOTHOCTh BELIECTBA KUIKOCTH M TBEPJIOTO Teja, CHUJa TPEHUS CKOJIbKEHUS, JIaBJICHHE
BO3/yXa, BBITAJIKUBAIOIIAs CHJIA, JACWCTBYIOIIAs Ha MOrPYKEHHOE B KHMJKOCTb Te€N0, KO3(PUIMEHT IMoJe3HOro NEHCTBHUS TNMPOCTHIX MEXaHW3MOB), CIEys
MPEIJIOKEHHOW MHCTPYKLMU: TIPU BBIIOJHEHUH U3MEPEHUI COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJINYUHBL;

. co0Jr01aTh MpaBMiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;

. yKa3blBaTh NMPUHIUINBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETpP, COOOIIAIOLINECS COCYAbl, OApOMETp, pblyar,
MOJIBMKHBIM U HETTOIBHKHBIHN OJI0K, HAKJIOHHAS TJIOCKOCTD;

. XapaKTepU30BaTh NMPUHIMIBI JAEUCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpPON Ha MX OMHUCaHUA (B TOM 4YHCIIE: NOJUINITHHUKH,

yCTPOMCTBO BOAOIPOBOA, THAPABIUIECKHI Mpecc, MAaHOMETP, BBICOTOMED, MOPIIIHEBOI HACOC, apEOMETP), UCTIONb3Ys 3HAHUS O CBOMCTBaX (pU3MUECKUX SBICHUN
1 HeoOXoanMbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

o MPUBOJUTL TPHUMEPHl (HAXOAUTH HHPOPMAIMIO O MPUMEPax) MPAKTHYECKOTO HCIOIb30BaHUS (DU3MUECKUX 3HAHUW B TOBCEAHEBHOW IKU3HU JUIS
obecrieueHrss O€30MACHOCTH MpU OOpaIIeHUU C MPUOOpaMU M TEXHUUYECKHUMH YCTPOMCTBAMH, COXPAHEHHS 370POBbS W COOJIOJIEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKpY>KalolIeil cpefe;

o OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpmaiuu B MHTepHETE B COOTBETCTBUM C 3aJIaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMUXCS 3HAHWN W
MyTEM CPaBHEHHSI PA3TUYHBIX HCTOYHUKOB BBIICATH HH(POPMAIIHIO, KOTOpasi SIBISETCS MPOTHBOPEUYUBOM WIIM MOKET OBITh HETOCTOBEPHOM;

o WCIIOJIH30BaTh MPHU BBHIMIOJHEHNUN YUEOHBIX 3a/IaHU HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY HU3UUECKOTO COAECPKAHUS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI CETH
WuTepHert, B1afeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HH(OPMAILIUK U3 OJHOM 3HAKOBOU CUCTEMBI B JPYTYIO;

. co37aBaTh COOCTBEHHBIC KPAaTKUE MUChbMEHHBIC U YCTHBIC COOOIICHUSI HA OCHOBE 2—3 MCTOYHUKOB MHGOPMAINK (PU3UUECKOTO COMEPKAHUS, B TOM YHUCIIE
MyOMUYHO JeNaTh KPAaTKHE COOOMICHHS O pe3yJbTaTax MPOEKTOB WM yUEOHBIX HCCIEIOBAHUM, NMPU ITOM TPAMOTHO HCIIONIH30BaTh M3YUYCHHBIA TOHSATUNHBIN
amnmapart Kypca (pu3uKH, COITPOBOK/IATh BHICTYTUICHHE MTPE3CHTAIUCH;



. IIPU BBIMOJHEHUH Y4YE€OHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B TPYIE B COOTBETCTBUU C TOCTABJICHHBIMH 33/1a4aMU, CIEIUTH 3a
BBIIIOJIHEHUEM IUIaHa JEHCTBUM, aJeKBAaTHO OLIEHMBAThb COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh I'PYIIIbI, BBICTpaHMBaThb KOMMYHHMKATHBHOE B3aUMOJAEICTBHE,
YUYUTBIBasi MHEHUE OKPYIKAIOIIHKX.

K koH1y 00yueHus B 8 kiiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPakaTh COPMHUPOBAHHOCTD Y O0YUArOIUXCS YMEHUI:

. HCIIOJIB30BaTh IMOHATUA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBM)KCHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAUIMYECKHUE U
amMop(QHble Teja, HACBILICHHBI M HEHACHILEHHBIH Map, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSS HHEpPrus, TEIUIOBOM JABHUIraellb, 3JIEMEHTapPHBIN
JIEKTPUYECKUN 3apsl, JIEKTPUUECKOE I10JI€, IPOBOJIHUKHU U AUDIIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE I10JI€;

. pasnuyath SBJIEHUS (TEIUIOBOE paclIMpeHHe U cXaTue, TeIulolepenaya, TEIUIOBOE pPaBHOBECHE, CMAuyMBaHUE, KalWIUISAPHbIE SBJIEHUS, HCIapeHue,
KOHJICHCAllUs, IUIaBJIEHUE, KpUCTAUIM3alus (OTBEpAEBAHUE), KUIIEHUE, TeIlonepenaya (TErIoNpOBOJHOCTb, KOHBEKLMsS, W3JIy4E€HHUE), 3JIEKTpU3alus Ted,
B3aMMOJCICTBUE 3apsAI0B, NEHUCTBUSA IEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBHE MAarHUTOB, JECHCTBUE MAarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM, JICKTPOMAarHUTHAS HHYKIIH) TI0 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUE;

. pacrio3HaBaTh IMPOSBICHUE U3YyUEHHBIX (PU3MUYECKUX SIBJICHUH B OKPY’KAIOIIEM MHUpE, B TOM 4ucie (hU3MYECKHE SBJICHHS B MPHUPOJE: IMOBEPXHOCTHOE
HATsDKEHHE M KalWJUIAPHBIC SIBICHUS B MPHUPOJE, KPUCTAIUIBI B mpupoxe, usinydenue ConHIa, 3aMep3aHue BOAOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHHE POCHI,
TyMaHa, UHes, CHera, 3JIEKTpUUYECKUE ABJICHUS B aTMochepe, JEeKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE 1osie 3eMiH, Apeiid MOoI0CcoB, POib MarHUTHOTO
IoJIsL ISl JKU3HU Ha 3emile, MOJSPHOE CUSHUE, IPU 3TOM IE€PEBOJUThH MPAKTUUYECKYIO 33Jady B y4eOHYIO, BBIJACNIATH CYLIECTBEHHbIE CBOICTBA (IPU3HAKH)
(bu3nUeCcKUX SBICHUIA;

. OIMCHIBATh M3YYEHHBIC CBOIMCTBA Tel W (PU3MUECKHUE SIBICHUS, UCIOJB3Ysd (PU3UUECKHE BEIHMUMHBI (TEMIIepaTypa, BHYTPEHHSS DHEPTHUs, KOJINYECTBO
TEIUIOTHI, yJelbHas TEIUIOEMKOCTh BEILECTBA, YyJeJIbHAas TEIUIOTa IUIABJIEHMS, YJelbHas TEeIuloTa MapooOpa3oBaHus, yiAelbHas TEIJIOTa CrOpaHusl TOIUIMBA,
KO3((ULHUEHT IMOJIE3HOTO JIEHCTBUS TEMJIOBOM MAIIMHBI, OTHOCUTENIbHASI BIAKHOCTh BO3/yXa, JIEKTPUUYECKUHN 3aps]], CHJIa TOKAa, JIEKTPUUECKOE HampsKeHUe,
COIIPOTHBIIEHUE MPOBOJHUKA, Y/AEIbHOE CONPOTUBIEHHE BELIECTBA, paboTa M MOIIHOCTb HJIEKTPUYECKOrO TOKAa), MPU OINUCAHUU TNPABUWIBHO TpPaKTOBAThH
¢u3nyecKnil CMBICT HMCMOJIb3YEMbIX BEJIWYMH, 0003HAYEHHUS M €IUHUIBl (U3MUECKUX BEIMYMH, HAXOAWUTh (DOPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BETUYMHAMH, CTPOUTH TpapUKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

. XapaKkTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBJICHUSI U MPOLECCHI, HCIOIb3Ys] OCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KUHETUUECKONH TEOPUHU CTPOCHUS
BEIIECTBA, MPUHLUI CYNEPIO3UIIH NoJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH Oma ajs ydacTka 1enu, 3akoH Jbxoyns—JIeHna, 3akoH
COXPaHEHHUs SHEPTUH, IIPH 3TOM J1aBaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BhIPAXKEHUE;

. OOBSICHATH (PU3MUYECKHE MPOLIECCH U CBOIMCTBA T€J, B TOM YHUCIIE U B KOHTEKCTE CUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHUE U3 1—2 JOrMYeCKUX IIAaroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (HU3MUECKUX SIBICHUN, PU3NYECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

. pemars pacy€THbIe 3a/1a4i B 2—3 AeMCTBUS, UCTIOIb3YS 3aKOHBI U (DOPMYJIbI, CBA3bIBAIOLINE (DU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l
3aIMCBIBAaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIs PEIICHUs 33aJau, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JUIs €€ pelIeHHs], TPOBOJUTh
pacuéThl U CPaBHUBATH MMOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;

° paciio3HaBaTb HpO6JICMLI, KOTOPLIC MOXXHO PCHINTL HpPU IMOMOMIN (bI/IBI/ILICCKI/IX MCTOHNOB, UCIIOJIB3Yd OIMMCAHUC HUCCICAOBAHMA, BBIACIIATH IIPOBCPIACMOC
MPEAIOJIOKCHUEC, OLICHUBATD ITPAaBUJIBHOCTD IMOPAAKa IIPOBCACHUS UCCIICA0BaHM s, 1CJIaTh BBIBOJbI,
° IMPOBOAUTD OIIBITHI ITO Ha6J'IIO,Z[CHI/IIO (1)I/ISI/I‘-ICCKI/IX SIBJICHUH UJIH (I)I/IBI/I‘-ICCKI/IX CBOICTB Tell (KaHI/IJ'IJI}IpHLIC SABJICHUS, 3aBUCUMOCTDH NAaBJICHUA BO3JyXa OT €TI0

o0BbEMa, TemrepaTypbl, CKOPOCTH Mpollecca OCTHIBAHMSA M HArpeBaHUS MPH HU3IYYEHUH OT IIBeTa HU3JIydarouieil (moriomaromeii) moBepXHOCTH, CKOPOCTh
UCHApEHUs BOABI OT TEMIEpPATyphl KHUAKOCTU U IUIOMAAN €€ IMOBEPXHOCTH, 3JIEKTPU3aLMsl T€l U B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3aps0B, B3aUMOJAEHCTBHE
ITIOCTOSIHHBIX MAarHUTOB, BU3YyaJW3allMsl MArHUTHBIX IIOJIEM NOCTOSHHBIX MAarHWUTOB, JEWCTBHSI MArHUTHOTO TIOJII Ha MPOBOJHHMK C TOKOM, CBOWCTBA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABHUraTeNsl MOCTOSHHOTO TOKA): (hOPMYJIHPOBATH MPOBEPSIEMBbIE MPEANOI0KEHUs, cOOUPaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py/10BaHus, ONMUCKHIBATH XOJ1 ONbITA U (POPMYITHPOBATH BHIBOIL;



o BBIITOJIHATD IMMPAMBIC U3MCPCHUS TCMIICPATYPHI, OTHOCHUTEIBHOM BIAXKHOCTH BO3yXa, CUJIbI TOKA, HAITPAKCHHSA C UCITOJIb30BAHUCM aHAJIOT'OBBIX HpI/IGOpOB u
JATYMKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATDH PE3YJIbTAThl U3MEPEHUIl ¢ yUETOM 3a/1aHHON a0COIOTHOM MOrPEIIHOCTH;

. MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PM3MUECKON BETMYMHBI OT APYTOW C MCIIOJIB30BAaHUEM IMPSIMBIX U3MEPEHHUN (3aBUCUMOCTH COIPOTH BICHHS
IIPOBOJIHUKA OT €ro JUIMHBI, IUIOIIAHN MONEPEUHOro CeYEHUs U YAEJIbHOIO CONPOTHBIIEHUS BEILECTBA IIPOBOJHUKA, CUJIBI TOKA, WAYIIErO 4epe3 MPOBOJIHUK, OT
HaNpsDKCHUsT Ha TPOBOJHHUKE, HMCCIEIOBAHME IIOCIEJOBATEIHOTO M MApajlIeIbHOTO COCIUHEHUWH MPOBOJHHMKOB): IUIAHHMPOBATH HCCIEAOBAaHHE, COOMpATh
YCTAHOBKY U BBINOJHATE U3MEPEHMSI, CIeAysl IPEUI0KEHHOMY IIJ1aHy, (PMKCUPOBATh PE3y/bTaThl MOTYYEHHONW 3aBUCMMOCTH B BHUJIE TAOJIUIl U rpadUKoOB, AeIaTh
BBIBOJIBI ITO pC3yJibTaTaM HUCCJIICIOBAHUS

. IIPOBOJIUTh KOCBEHHbIE M3MEpEeHMs] (U3NYECKUX BEJIWYMH (yAenbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTHBIEHUE HPOBOJHHMKA, pabOTa U MOILIHOCTb
AJIEKTPUUYECKOTO TOKA): IUIAHWPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys NPENJI0KEHHOM WMHCTPYKIMHU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI;

. co0Ir01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1a00paTopHbIM 000y IOBAaHHUEM;

. XapaKTepu30BaTh MPUHLUIIBI ASHCTBUS M3YUECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPON Ha MX OMHUCAHUA (B TOM YHCIE: CUCTEMa OTOIUICHHS
JIOMOB, THTPOMETp, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUYETUMK ODIEKTPUYECKOH ODHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHBIC
JIEKTPOIIPUOOPH! (IIPUMEPBI), INEKTPUUECKUE MPEJOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb IOCTOSHHOIO TOKA), MCIOJIb3Yys 3HAHHUSA O CBOMCTBax
(bu3nUecKuX SBICHUH U HEOOXOJMMbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOICTBAa U U3MEpUTENbHbIE TPUOOPHI 110 CXEMaM U CXEMaTHYHBIM PUCYHKaM (XKHJIKOCTHBIM TEPMOMETp, TEPMOC,
TICUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO CTOpPaHMsI, SJCKTPOCKOIN, PEOCTAT), COCTABIATH CXEMbI JJEKTPUUYECKUX IEMeH C IMOCIeI0BATeIbHBIM U
napajJiesIbHbIM COEJMHEHUEM 3JIEMEHTOB, pPa3inyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUYECKUX LIeTIeH;

. MPUBOJUTh NPHUMEPHl (HAXOAUTh HHPOPMAIMIO O MNPUMEPax) MNPAKTUYECKOTO HCHOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEJAHEBHOM KU3HU JUIS
obecriedeHrs 0€30MacHOCTU MpH OOpalleHUH ¢ MPUOOpPaMU U TEXHUYECKHUMM YCTPOMCTBaMH, COXPAaHEHMs 3[0POBbS M COOJIIOJICHHS HOPM 3KOJOTHMYECKOTrO
MOBEJICHUS B OKPYIKAIOLIEH CPELE;

. OCYILIECTBISATh MOUCK MHGpOpManuu (U3NYECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE HMMEIOIIMXCS 3HAHMW W MYTEM CPaBHEHMS JOTOJIHUTEIbHBIX
HCTOYHHUKOB BBIACIATH I/IH(bOpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘IHBOﬁ TN MOKET OBITh HeI[OCTOBepHOI\/'I;

. MCIOJIb30BATh MIPU BHINIOJIHEHUH YUeOHBIX 3aJaHUi HAyYHO-IOMYJISIPHYIO JINTEPATYPy (PU3MUECKOro collepKaHMsl, CIIPABOYHbIE MaTepUallbl, pECYPChI CETH
WuTepHer, BnageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OPMALIUK U3 OTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

. co3/laBaTh COOCTBEHHbIE MUCbMEHHBIE M KpaTKHe YCTHBIE cOOO0IeHus, 000011as NHPOPMALIUIO U3 HECKOJbKUX MCTOYHUKOB (PU3UUECKOTO COJACpKAHUS, B
TOM YHCJIE MMyOJIMYHO TIPEACTABISITH PE3YJIbTAThl TPOSKTHOM MIIA UCCIEA0BATEIIbCKON NI TEIBHOCTH, TTPU 3TOM IPAMOTHO HCITOJIH30BaTh U3yUYE€HHBIN MOHATHHHBINA
anmapar Kypca (pU3UKH, COIPOBOXKIATh BHICTYIICHUE MTPE3EHTALHECH;

. IIPY BBIMIOJHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBaHUN (PU3NYECKUX MPOIECCOB paclpeeNsiTh 00I3aHHOCTH B TPYMIE B COOTBETCTBUU C MTOCTABJICHHBIMU
3aJjauaMHu, CJIEIUTh 32 BBHIIOJIHEHUEM IUIaHa JACWCTBUI U KOPPEKTUPOBATH €r0, a/IeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B A€ATEIBHOCT IPYIIIbI, BEICTPAUBAThH
KOMMYHHKAaTHBHOC BSaHMO}IeﬁCTBHe, IMPOSBJIASA TOTOBHOCTH paspeiiaTb KOH(l)J'II/IKTI)I.

K koHiy o0yuenus B 9 kjacce npeaMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHUI:

. UCIIOJIb30BaTh TOHSATHA: CUCTEMa OTCuéTa, MarepHalibHas TOYKa, TPAEKTOPHUs, OTHOCHUTEIBHOCTh MEXaHMYECKOTo IBIXKeHUs, nedopmauus (yrnpyras,
IUTACTHYECKAs ), TPEHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, a0COMOTHO TBEPOE TEJIO, LEHTP TAKECTU

. TBEPJIOrO Teja, PABHOBECUE, MEXaHUUYECKHE KOJICOaHUS U BOJIHBL, 3BYK, MH(Pa3BYK U yJIbTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, HIKaJa JIEKTPOMArHUTHBIX
BOJI, CBCT, 6JII/130pyKOCTI> " JAJIbHO3O0PKOCTDb, CIICKTPbI UCITYCKAHU U TTOTJIOICHU, anb(ba, Oera- u ramMma-usJIydCHUus, U30TOIbI, SIACpHAsA DHCPICTHKA,

. pasnuyath SBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHENHOE JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBM)KEHUE, CBOOOJHOE MaJeHUE
TCJI, PaBHOMCPHOC IBHXXCHUC 110 OKPYXKHOCTHU, BBaI/IMOILCI\/JICTBI/IC TCJI, PCAKTUBHOC IBUKXCHUC, KosebaTeIpHoe JABHXXCHUC (3aTyxaIOIJ_II/IC U BBIHYXXICHHBIC
Kosie0aHUs1), PE30HAHC, BOJIHOBOE JBM)KEHHUE, OTPaKEHUE 3BYyKa, MPSIMOJMHENHHOE PAacHpOCTPAHEHUE, OTPAKEHUE M INPEIOMJICHHUE CBETA, MOJHOE BHYTpPEHHEE



OTpa)KCHHE CBETa, pa3joeHHe Oel0ro cBeTa B CIEKTP U CIOKEHHE CIIEKTPAJIbHBIX 1IBETOB, AUCIEPCUSI CBETA, €CTECTBEHHAS PaJIMOAKTUBHOCThH, BOSHUKHOBEHUE
JMHEWYaToro CIeKTpa U3JIy4eHHs ) [0 OMMCAHUI0 UX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIECHHUE;

o pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPY’KaIOLIEeM MHpE (B TOM 4Hcie (U3NYECKUE SIBICHUS B IPUPOJE: MPUINBHI U OTIHBHI,
IBrokeHHE M1aHeT COJHEYHOM CHCTEMBbl, PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 3XO, I[BETa TEJ, OINTHYECKUE SBJICHUS B MNPHUPOJE, OMOJIOTMYECKOE JACHCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO M PEHTTEHOBCKOTO H3IyYEHUH,
€CTECTBEHHbII PaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4M, PAAMOAKTHBHOE W3IyYCHHE NPHUPOJIHBIX MUHEpAJIOB, JEHCTBUE PaJMOAKTUBHBIX M3JIy4YeHUH Ha
OpTraHu3M YeJIOBEKa), IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIICIATh CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX 5IBICHHIA;

. OINUCHIBaTh M3Y4YEHHbIE CBOMCTBA Tel M (DU3NYECKHUE SBJICHUS, MCIOJIb3Ys (PU3MUECKUE BEIMYUHBI (CpPEeIHSAs M MIHOBEHHas CKOpPOCTb Teja IpH
HEPABHOMEPHOM JBHUKEHHUH, YCKOPEHUE, IEpEMELICHNE, Ty Th, YTII0Basi CKOPOCTb, CUJIa TPEHMUSI, CUJla YIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHUE CBOOOIHOIO MaJieHUs,
BEC Teja, UMIYJbC Tela, UMILYJbC CHJIbI, MEXaHW4eckas padoTa M MOIIHOCTb, IOTCHLUMalbHas HHEPIUs Tella, MOAHATOTO HaJ IOBEPXHOCTHIO 3E€MIIH,
MMOoTCHIMAJIbHAs SHCPIHUd cKaToi MPYKHUHbI, KHHCTUYCCKAA SHCPIrud, IMOJIHAA MEXAaHHUYCCKAad SHCPrud, Nnepruoa U 4aCTtoTa KOJICGaHI/Iﬁ, JJInHa BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, I10KA3aTellb MPEJIOMIICHUS CpeJibl), IPU ONMCAHUU MPABUIIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI UCIIOJb3YEMbIX BEIUYMH,
0003HAYCHHS U SAMHUIBI (PU3MUECKUX BETMYUH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIONINE JaHHYIO (PM3HUYECKYIO BETMUMHY C IPYTUMHU BEIIMYMHAMH, CTPOHUTH rpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

° XapaKTCpUu3oBaThb CBOMCTBaA TCII, (bl/ISI/I‘leCKI/Ie SABJICHUSA W MPOLECChI, MCIIOJIb3Yys 3daKOH COXPAaHCHUA SHCPIHU, 3aKOH BCEMHUPHOI'O TATOTCHUA, IMPUHIUIT
CYNEPIO3ULMH CUJI, IPUHLIMUII OTHOCUTENBHOCTH ['anunes, 3akoHsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHBI OTPAXEHUS U NPEIOMIICHHS CBETA, 3aKOHbI
COXpPAaHCHUA 3apAaA0BOI0 U MaCCOBOI'0O YMCCII IPU AACPHBIX PCAKIUAX, IIPHU 3TOM AaBaTb CJIOBCCHYIO (1)0pMYJII/Ip0BKy 3aKOHa U 3allMChIBATh €I'0 MAaTEMAaTHU4YCCKOEC
BBIPAXKCHHUE;

° 00BICHSITH (1)I/ISI/IIICCKI/IC IMpONHECChl 1 CBOMCTBaA TCJI, B TOM 4YUCJIC U B KOHTCKCTEC CI/ITyaHI/Iﬁ MPAKTUKOOPHUECHTUPOBAHHOT'O XapaKTEpa: BbIABIATE MIPUYUHHO-
CIIEZICTBEHHBIE CBSI3HM, CTPOUTh O0BACHEHHE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEN;

. pemaTth pacu€THbIe 3a/1aui (OMUpAIOLINEcs Ha CUCTEMY M3 2—3 ypaBHEHMI), UCIOJb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (DU3UUYECKHE BEIMUYUHBI: Ha
OCHOBC aHajin3a YCJIIOBUA 3aJa4yu 3alliCbhbIBATh KPATKOC YCJIOBHUC, BBIABJIATH HCEAOCTAIOIIWEC WA N30BITOYHBIE JaHHBIC, BBI6I/IpaTB 3aKOHbI U q)OpMyJ'II)I,
HE0O0XO/IUMBIE JJIS peLIEeHUs, TIPOBOANUTh PACUEThl M OLIEHUBAThH PEATUCTUYHOCTh MOTYYEHHOTO 3HAaUeHUs! (PU3UUECKOM BETHMUUHBI;

. pacrno3HaBaTh IMPOOJIEMbI, KOTOPbIE MOYXHO PELIUTh MPU MOMOLIM (PU3MYECKUX METOJIOB, UCIOJIb3Ysl ONMCAHUE HCCIEIOBaHUS, BBIIEIATH MPOBEPIEMOE
MPENOI0KEHNE, OLIEHUBATh MPaBUIILHOCTH MOPSJIKA POBEICHHS UCCIIE0BAaHUS, IeNIaTh BHIBOJIbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOICHUN U OIBITOB;
. MIPOBOAUTH OIBITHI MO HAOJIONEHUIO (PU3UUECKHUX SIBIECHUN WK (PU3MUECKHUX CBOMCTB Ted (M3yuyeHHe BTOporo 3akoHa HbrOoTOHA, 3aKOHa cCOXpaHEHUs

SHEPIuu, 3aBUCUMOCTb NEPHO/1a KoJIeOaHUH MPY>KUHHOTO MasiTHUKA OT MACChl Ipy3a M KECTKOCTH NMPY>KUHBI M HE3aBUCUMOCTh OT aMIUTUTY/Ibl MaJIbIX KOJeOaHHH,
MPSIMOJIMHEIHOE PacIpOCTPaHEHUE CBETa, Pa3lIoKEHHE OEJIOT0 CBETa B CIIEKTP, M3YYCHUE CBOWCTB M300paKEHHS B IIOCKOM 3€pKajie M CBOWCTB M300paKEeHUS
npeaMera B coOMparomiel TuH3e, HaOioieH!e CIUIOUIHBIX M JIMHEHUaThIX CIIEKTPOB M3JIyUEHHs): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HAabopa
000pyIOBaHUSI, ONIMCHIBATH XOJ OTIBITA U €r0 PE3yIbTAThI, (HOPMYITHUPOBATH BHIBOIHI;

. MIPOBOAMTH MPU HEOOXOIMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONIpeIeTisis CpeIHee 3HAaUeHHEe N3MepsieMoil BeMMYuHbI ((OoKycHOe paccTosiHue coduparorei
JIMH3BI), 000CHOBBIBAThH BHIOOP CIIOc00a m3MepeHus (M3MEpUTETHLHOTO TPUdopa);
. MIPOBOANTh HCCIICIOBAHUE 3aBHCHUMOCTEH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM IMPSMBIX H3MEPEHUU (3aBUCUMOCTh NYTH OT BPEMEHHU WIpH

PaBHOYCKOPEHHOM JBMKEHHH 0€3 HayallbHOI CKOPOCTH, Ieproa KojieOaHU MaTeMaTUYeCKOT0 MasgTHUKA OT JITMHBI HUTH, 3aBUCMOCTH yTJla OTPa)KeHUS CBETa
OT yIJla MajJieHdus W yIJa MPENOMIICHHUs OT YIJia TMaJeHHs): IJIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSITENIbHO COOMpaTh yCTAHOBKY, (PUKCHPOBATH pPE3yJIbTaThl
MOJIyYE€HHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH B BHJIE€ TAOIUI] ¥ TpaUKOB, N€NIaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMS;

. MIPOBOJIUTH KOCBEHHBIC HM3MEpEHHs (PU3MUECKUX BEIMYUH (CPEIHssI CKOPOCTh M YCKOPEHHME Tella MPU PAaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHUE
cBOOOJHOrO mMajieHusi, KECTKOCTh MNPYKUHBI, KOIPOUIUEHT TPEHUS CKOJBXKEHHS, MeXaHuyeckas paboTa M MOUIHOCTh, 4YacTOTa U TMepuoj KoyiedaHui



MaTEMATHYECKOTO W TMPYKUHHOTO MAATHUKOB, ONTHYECKas CHJa COOMpAOIIed JHH3BL, PAJUOAKTUBHBIM (OH): IUTAHUPOBATH W3MEPEHUs, COOUpaTh
JKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAYs PEAJIOKEHHON NHCTPYKIMHU, BBIYUCIIATh 3HAUYEHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJYyUYECHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI;

. co0JIr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000y I0BaHUEM;

. pa3nuyaTth OCHOBHBIC NMPU3HAKU M3YUYCHHBIX (PU3MUECKUX MOJENeii: MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TeNO, TOYCYHBI MCTOYHHMK CBETa, JyY,
TOHKAs JINH3a, IIJIaHeTapHasi MOJEJIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTIO SApa;

. XapaKTepu30BaTh MPUHIHIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOI Ha MX OMHMCAHUS (B TOM YHUCIE: CIIUAOMETP, AATYUKH

IIOJIOKEHMS, PACCTOSIHUSA U YCKOPEHMs, paKeTa, 3X0JI0T, OUKU, IEPUCKOI, (oToamnmapar, ONTUYECKHE CBETOBOABI, CIIEKTPOCKOI, T03UMETp, Kamepa BuibcoHa),
UCTOJIB3Ys 3HAHUS O CBOMCTBAaX (PM3UUECKUX SABICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHU H3YUYEHHBIX TEXHUYECKUX YCTPOMICTB, M3MEPUTEIBbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILECCOB MpPHU
pelIeHnr yueOHO-TIPAKTHYSCKUX 33124, ONTHICCKUE CXEMBI JJIs TOCTPOCHHS H300PaKEHUH B INTIOCKOM 3€pKaJie M COOMpAIONICH TNH3E;
. MPUBOJUTh TPUMEPHl (HAXOAUTH HHPOPMAIMIO O MPUMEPax) MPAKTUYECKOTO HCMOIb30BaHUS (DU3MUECKUX 3HAHUN B TOBCEAHEBHOW IKU3HU JUIS

obecriedeHrs 0€30MacHOCTH MPH OOpalIeHHH C MPUOOPAMU U TEXHHUUYECKHUMH YCTPOMCTBAMH, COXPAaHEHHs 3[0POBbS M COOJIIOJCHHS HOPM AKOJOTHYECKOTO
MOBEJICHUS B OKpPY>KaroUIeil cpefe;

. OCYIIECTBIISITh TMOMCK HMH(pOpMamu (U3NIECKOTO conxepkaHust B MHTepHETe, caMOCTOATENbHO (GOPMYNIHpPYsl TOUCKOBBIN 3ampoc, HAaXOAWTh ITyTH
OTpeieNieHUs JOCTOBEPHOCTHU MOJyYeHHON HH(OPMALIMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

. MCTIOJIB30BATh MIPH BBITIOJTHEHUH y4eOHBIX 3aaHUi HAYYHO-TIOMYJISIPHYIO JINTEPATYPY (PU3HUECKOTO CONEpIKaHMsI, CIIPABOYHBIE MAaTEPUAIIbI, pECYPCHI CETH
WuTepHer, BianeTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus HH(OPMALIUK U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

. C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHUSI Ha OCHOBE MH(OPMAIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJIEpKaHus, MyOJIUIHO
IIPENICTABIIATh PE3YJIbTaThl IPOEKTHOM WIIM UCCIIEN0BATENBCKON JEATENIBHOCTH, IIPH ATOM I'PaMOTHO HCIOJIb30BAaTh U3YUYEHHBIN MOHATUHHBIN anmapar u3y4yaeMoro
paznena (pU3MKU U CONPOBOXKIATH BHICTYINIEHUE MPE3eHTalel ¢ y4€TOM 0COOEHHOCTEN ay IMTOPUN CBEPCTHUKOB.



4. TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue | KosmmuecTBo yacoB o JyiekTpoHHbIE (IU(PPOBBIE)
Ne pAIEIOB H Tem CHOBHbIE BIL/IbI 1€sITeILHOCTH ydyamuxcsi(Ha 6
YPOBHE Y4eOHBIX J1eiiCTBHII) 00pa30BaTE/IbLHbIC PECYPCHI
n/n NMPOrpaMMbl
BCETo | KOHTPOJ | TPAKTH (1151 yIuTe s M 00y IAIOLIUXCS)
bHbBIE yecKue
padoTbl | padoT
bl
Pa3znen 1. ®u3uka u €€ pojib B NO3HAHUU OKPY:KAK0IIEero Mupa (6 4acon)
1.1. ®dusuka-Hayka |2 - BrusiBrienue pasnnunii Mexxay GU3NUECKUMH U XUMUYecKuMH | [l yuurens
0 nmpupojae npeBpatieansimMu (MC — xumus). ostihttps://resh.edu.ru/
PacnioznaBanne u kinaccuukanus Qu3nueckux sBieHui: | http:/school-
MEXAHUYECKHUX, TEIUIOBBIX, J3JIEKTPUUYECKHUX, MarHUTHBIX M | collection.edu.ru
CBETOBBIX. http://fcior.edu.ru
Habmonenue u onucanne GU3NIECKUX SBICHUH. http://www.fizika.ru
1.2. dusuyeckue 2 - 1 Onpenenenue EHbI JeIeHUS MKaJIbl U3MEPUTEIHHOTO
BeJIMYUHBI npubopa. M3smepenne JMHEHHbIX pa3MepoB TeIl U buboimoreka [IOK
MIPOMEKYTKOB BPEMEHH CY4ETOM MOTPELIHOCTEH. https://m.edsoo.ru/7f416194
Wsmepenne Temmeparypsl NpPH TMOMOIIM  >KHAKOCTHOTO
TEpMOMETpa M  JaTYMKa TeMIlepaTypel. BrlnonHeHue Jlst oGy9aromuxes
TBOPYECKUX 3aJaHMA 1O IIOUCKY CIIOCOOOB H3MEpPEHHS ostihttps://resh.edu.ru/
HEKOTOPBIX PU3MUYECKUX XapaKTEPUCTUK, HAIPUMED, Pa3MEpPOB http://school-
MajbIX 00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, | . llection.edu.ru
OONBIIMX PACCTOSHUN, MajbIX TNPOMEXYTKOB BpPEMEHH.
O6cyxnenne
npe;}[,nazr[aeMHx Croco0oB. bubmorexa LOK
https://m.edsoo.ru/7t416194
1.3 EcrecTBeHHoO- 2 - 1 BoeiiBmkeHHE THUTIOTE3, OOBSICHSIONIUX  TPOCTHIE
HAYYHBIN MeTOoJ SIBTICHU S, HAIIpUMeEp:
NMO3HAHUSA — TI0YEeMYy OCTAHABJIMBACTCS JBUKYIIEECS II0

TOPU30HTAIBHONIIOBEPXHOCTH TEINO;

— TMOoYeMy B >KapKylo TOTOJy B CBETJIOH OHEXKe
MPOXJIaJAHEH, 4eM B TEMHOM.

[Ipenoxxenne ciocoboB npoBepku runores. [IpoBenenne
HCCIIEI0BAHMUS 110 IPOBEPKE KaKOil — TMOO TMIIOTE3bl,
HaIlpuMep: JajJbHOCTb MOJIETA [IAPUKA, IYIIEHHOTO
TOPHU30HTAJIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA CITYCKa.
[TocTpoeHue NpoCTEHIINX MOACICH (U3NIECKHUX SBICHHI (B
BHJIEPUCYHKOB W CXEM), Harpumep,

MMaJgCHUC IIpeaMETa,




MPSIMOJIMHEWHOE PACTIPOCTPAaHEHUE CBETA.

HToro no pasneny 6 2

Paspen 2. IleppoHauyasbHble CBeICHUSI 0 CTPOEHHMU Bellec

TBa (5 4acoB)

2.1. CtpoeHnue

BelIeCTBAa

Habnronenue 5 UHTEPIIPETaLYs ONBITOB,
CBUJICTENILCTBYIOMIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHHU

BEILIECTBA: OIBITHI C PACTBOPEHUEM DPA3THIHBIX
BemecTB BBoJe. OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIoNIb30BaHueEM (oTorpaduil, MOTyICHHBIX HA
aToMHOM cmiioBoM MuKpockonie(ACM). Omnpenenenne
pa3MepoB MaJIbIX TeJl.

2.2, JBm:xkeHnne W
B3auUMOJEeHCTB
ne YaCTHIL

BelICCTBA

HaGmonenne u oObscHeHHE OpOYHOBCKOTO JIBIDKCHUS U
sBneHus 1 y3um.

[MpoBeneHrie u OOBSCHEHWE OMBITOB 10 HAONIOJCHHIO
TEIJIOBOTO pacuiupeHusi ra3oB. [IpoBeneHue u oOBsSCHEHHE
OTIBITOB IO OOHAPY)KEHUIO CHJI MOJIEKYJISIPHOTO TPUTKEHHS
Y OTTAJKUBAHUSI.

2.3. ArperaTHble
COCTOSIHUS

BelICCTBA

Ornucanwe (C HCIIOJIb30BaHUEM MPOCTHIX MOJIENel) OCHOBHBIX
pasinyuii B CTPOCHUU ra30B, XKUAKOCTEH U TBEPIBIX TEI.
OO0BsicHEHHE MAJION COKMMAEMOCTH XKUAKOCTEH U TBEPABIX TET,
0O0JIBIION CKMMAaeMOCTH Ia30B.

OOmbsicHeHHe coxpaHeHus: GopMbl TBEPABIX TET U TEKY4YECTH
KHAJIKOCTH.

[IpoBejieHKE OMBITOB, JOKA3BIBAIOIIUX, YTO B TBEPIOM
COCTOSTHUH BOJIBI YACTHIIBI HAXOJISATCS B CPEHEM JAJIbIIE APYT
OT Ipyra(IUIOTHOCTh MEHBIIIE), Y€M B JKHUIKOM.

YcTaHOBJIEHUE B3aUMOCBS3H MEXTY 0COOCHHOCTSIMHA
arperaTHbIXCOCTOSHHIM BOJBI M CYIIECTBOBAHHEM BOIIHBIX
opranuszmoB (MC

— Owuonorus, reorpadus).

Hroro no pazneny




Pazgen 3. /IBu:xenue u B3aumoaelicteue tea (21 gac)

3.1. Mexanunueckoe | 3 2 UccnenoBanne paBHOMEPHOTO JBMKEHUS U ONPEACICHUE Ero
ABHKEHUe IIPU3HAKOB.
Habnronenne HepaBHOMEPHOT'O IBHKEHUS U OTIPEJICIICHHE €TO
OTIIMYHI OT PAaBHOMEPHO JBIKEHHS.
Pemenne 3ama4 Ha onpezneneHue IyTH, CKOPOCTH U BPEMEHH
PaBHOMEPHOTO IBI>KEHHS.
Ananu3 rpad)uKoB 3aBHCUMOCTH ITyTH M CKOPOCTH OT BPEMEHH.
3.2 HNuepuus, 4 1 OOBsicCHEHHE W TPOTHO3MPOBAHHE SIBICHHN, 00YCIOBICHHBIX
Macca, WHEpIMen, HaTpUMeEp: YTO MPOUCXOINUT MPU TOPMOKEHUH HITH
IJIOTHOCTH PE3KOM  MaHEBpPEe  aBTOMOOWIS, TIOYEeMY  HEBO3MOXKHO

MTHOBEHHO NPEKPaTUTh [IBIDKEHHE Ha BEJIOCHUIIEAE WIIH
camoKaTe U T. 1.

IlpoBeneHne ¥  aHaIW3  ONBITOB, JIEMOHCTPHPYIOLIMX
HN3MCHCHUC CKOPOCTU ABMIKCHHA TCJIa B PE3YJIbTATC ILGFICTBI/ISI
Ha Hero Jpyrux Tei.

Pemrenue 3amay Ha ompeneneHre Macchl Tena, ero oobEma u
IUIOTHOCTH.

IIpoBenenre M aHaJU3  OIBITOB,  JIEMOHCTPHUPYIOLIUX|
3aBHCUMOCTb

W3MEHEHUS  CKOPOCTH  Tela OT €ro  Maccel  IpH
B3aMMOJAEWCTBUN Ten. M3MmepeHHe Macchl Tena pasludHBIMHY]
cnocobamu. OrmpezneneHue IJIOTHOCTH Tella B  pe3yJbTare]
MU3MEPEHHs eromMacchl U 00bEMa.




3.3.

Cuia.
CHI

Buani

14

N3ydyenne B3aUMOJEHCTBUSI KaK TPUYHHBI
W3MEHEHUs]  CKOpPOCTM  Tela  HWIH  €ro
nehopMaIum.

Ornucanue peatbHBIX CUTyaIui
B3aMMOJCHUCTBHS T C IOMOIIBIO MOJIENICH, B
KOTOPBIX BBOJHTCS TOHITHE W H300paKCHHE
CHUJIBL.

N3yuenue cunsl ynpyroctu. Hcecneposanue
3aBUCUMOCTH CHJIBl YHPYIOCTH OT YIJIMHEHHS
pPE3WHOBOTO  IIHypa WU  TNPYXKUHBL  (C
MOCTPOCHUEM rpaduka).

AHanmu3 TPAKTUYECKUX CHUTYalMid, B KOTOPBIX
MPOSIBIISIETCST  IEUCTBHE  CHJIIBI  YIIPYTOCTH
(ympyrocTth Msi4a, KPOCCOBOK, BETOK JepeBa U
Ap.).

AHanmu3 NPaKTUYECKUX CUTYalHd, B KOTOPBIX
MIPOSIBIISIETCSI IEUCTBUE CUITBI YIIPYTOCTH
(ympyrocTh Msida, KPOCCOBOK, BETOK JepeBa H
zp.).

AHanmu3 cuTyanuid, CBSI3aHHBIX C SBJICHHEM
TATOTCHUSL. OO0bsiCHEHNE OpOUTAIILHOTO
JBIKEHUA IUIAHET C HCIOJIb30BAHUEM SIBICHUS
TATOTEHUsT W 3akoHa wHepmuun (MC —
aCTPOHOMHUS).

N3mepenne Beca Tena € MOMOLIBIO
nuHamoMeTrpa. OOOCHOBaHWE 3TOTO CIocoda
WU3MEPEHUS.

AHnanus u MOJEIIUPOBAHUE SIBIICHUSI
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE MOIyYECHHE
TIpaBWJI CJIOKEHUSI CHJI, HAIPAaBIEHHBIX BIOJb
omHou mpsMoit.  OmpeneneHue  BEITHMYUHBI
PaBHOJIEUCTBYIOIINX CHUJL.

N3yuenne Cuibl TPEHUS CKONBKECHHUS W CHIIBI
TPEHUS TTOKOSI.

HccnenoBanme 3aBUCHUMOCTH CHIIBI TPEHHUS OT
Beca Tejla U CBOMCTB TPYILIUXCS MOBEPXHOCTEH.
AHanmu3 NpPaKTUYECKUX CHUTYalUid, B KOTOPBIX
NpOSIBISIETCSl  JCHCTBUE  CHUJIBI  TPEHHS,
WCTIONB3YIOTCSI CIIOCOOBI €€ YMEHBIICHUS WIIN
yBenuueHUsA(KaTaHue Ha JIbDKaX, KOHBKax,
TOPMOXXEHHUE  aBTOMOOWNIS,  HCIOJIb30BAHHE
MOAIINITHUKOB, IIJIJABAHUE BOJAHBIX KUBOTHBIX U




1p). (MC — Ouomorus).

Pernienue 3a1a4 ¢ UCMONb30BaHUEM (HOPMYIT JUTs
pacuera CHJIbI TSDKECTH, CHITBI YIIPYTOCTH, CHIIBI
TPEHusI.

Hroro no pazaeny

21

1

3

Paznen 4. /laBjienne TBEPABIX TeJl, JKHIKOCTel U ra3os (21 yac)

4.1.

JlaBiaenue.
Ilepenaua
AaBJICHUS
TBEPABIMH Tesa
MM, KUAKOCTAMH
U razaMu

3

Ananus u O6’I:»SICH€HI/IC OIIBITOB U
MPAaKTUYECKUX CUTyaluil, BKOTOPBIX
MIPOSIBIISICTCS CUIIA IABJICHUSL.

O6ocHoBaHME CTIOCOOOB YMEHBIIICHUS U
YBEJIUYEHUS JaBJICHHSL.

OKCHepUMEeHTAIbHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackais.

W3yueHne 3aBUCHMOCTH JIaBJICHHS T'a3a OT
o0beMa 1 TeMITepaTyphl.

Nzyuenne ocobeHHOCTEH TIepeaayn JaBIeHNS
TBEPABIMU TCJIAMH, ) XUAKOCTAMU U ra3aMU.
ObocHOBaHHE pe3yLTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHHSI BEIIECTBA B
TBEPJIOM, JKUJIKOM M Ta3000pa3HbIX
COCTOSIHUSIX.

OKCHepUMEeHTalIbHOE JO0Ka3aTeNIbCTBO 3aKOHA
[Tackais.

Pemenue 3aga4 Ha pacy€T JaBiIeHUsI TBEPIOIO
Tena.

4.2

JlaBaenue
SKUJKOCTH

HccnenoBanne 3aBUCUMOCTH AaBIICHUS
JKUAKOCTH OT TITyOWHBITIOTPYKEHUS U
IINIOTHOCTH XKUAKOCTH.

Habmonenne n 00bacHEHNE THAPOCTATHIECKOTO
napajgokca HaocHOBe 3akoHa lackans.
N3yuenne cooOMaromuxcst COCyI0B.
Pemenue 3amau Ha pacu€r gaBIeHUS
KHUIKOCTH.

OO0BsicHEHHE IPUHITATIA TCHCTBHS

CUAPABIMYECKOTO TIpecca.

IAHaITN3 1 00BICHEHUE TTPAKTHICCKUX




CUTYyaIui, TEMOHCTPUPYIOIIIX
MPOSIBIICHHE JABIICHUS )KUAKOCTH U 3aKOHA
[Mackaiis, HAMpUMEp MPOIIECCOB B
OpraHu3Me MpH TITYOOKOBOAHOM HBIPSTHHN
(MC — onomorus).




4.3. Atmocdep
Hoe

JaBJIeHHE

DKCIEePUMEHTAITLHOE
aTMoc(epHOro JTaBICHUS.
AHanu3 ¥ 00BSICHCHHE OTBITOB M MPAKTUICCKUX
CUTyaluii, CBSI3aHHBIX c JIeCTBUEM
aTMOC(EPHOTO aBICHUS.

OObsacHeHue CymiecTBOBaHUS aTMochepsl Ha
3emiie W HEKOTOPHIX IDIAHETax Wik eé
OTCYTCTBHS Ha Jpyrux miaHerax u Jlyne (MC
—reorpadusi, aCTpPOHOMHS).

OO0bscHenne M3MEHEHUS IDIOTHOCTH
atMoc(eppl C  BBICOTOH H  3aBUCHUMOCTH
aTMOoC(epHOTo IaBJICHUS OT BBICOTHI.

Pemenue 3amay Ha pacy€r aTMochepHOro
JaBIICHHUSL.

Wzyuenwue ycrpolicTBa 6apomeTpa aHepoHa.

0oOHapy)KCHHE

4.4. JeiicTBHe 7 1
JKHIKOCTH |
razana
NOI'PY:KEHHOEB

HHUX TEJI0

OKCIepUMeHTaJbHOe OOHApYyXEeHHE IeHCTBUS
YKUJKOCTH U Ta3a HAMorpyk€HHOE B HUX TeEJO.
Ompenenenue BBITAIKHBAIOIICH CHUJIBI,
JEUCTBYIOLNIEH Ha TelOo, MOTPYKEHHOE B
XKHUIKOCTh. [IpoBenenne u 00Cy)IeHUE ONBITOB,
JEMOHCTPUPYIOIITUX 3aBHCHMOCTD
BBITJIKUBAIOIIECH CHUIIbI, IEUCTBYIOIIEH Ha TEJO
B OKHAKOCTH, OT O00BEMa TMOTPYKEHHOH B
XKUAKOCTh YacTH Tefla M OT IJIOTHOCTH
KHUJKOCTH.

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE
0T 00BbéMa MOTPYKEHHOH B KHUJIKOCTh YaCTH
Tena.

Pemenne 3agau Ha IpUMEHEHHE
ApxuMena W yCIOBUS  IUIaBaHUS  TeIl.
KoncrpynpoBanue apeomeTpa WIH
KOHCTPYUpPOBAaHHE JIOAKH M OIpeleNieHue eé
rPy30H0AbEMHOCTH.

3aKOHa

HToro no pasneny 21 1

Pazgen 5. Padora u MomHocTh. JHeprusi (12

acoB)

5.1. PabGora ul3 -

MOIIIHOCTD

OKcTepuMeHTaIbHOE oTIpesieTIieHre
MEXaHWYECKOW paboThl CHIIBI TSDKECTH TIpU
MajeHuH Tela W CWIBl  TPeHHA  TIpH
paBHOMEPHOM  TIEpEMEIICHWH  Tela 10
TOPU30HTAIHHON TOBEPXHOCTH.




Pacuér MomHocTH, pa3BuBaeMOW  IpH
noaséMeE MO JecTHULE. Pemenue 3amad Ha
pacuéT MexaHU4ecKOil pabOThl U MOIIHOCTH.

5.2

IIpocrnie
MEXaHHM3MBI

OmpeneneHue BBIMIPHIIA B CHIEC TPOCTHIX
MEXaHU3MOB Ha IIPHUMEpe pbluara, MOABHKHOTO
U HEMOABW)XHOTO  OJIOKOB,  HAKJIOHHOM
IIOCKOCTH.

HccnenoBanue ycaoBHsl pABHOBECHS phIYara.
OOGHapy)keHHEe CBOWCTB MPOCTHIX MEXaHH3MOB B
Pa3IUYHBIX HHCTPYMEHTAX U MPUCIIOCOOJICHHSX,
UCIIONIb3YeMbIX B OBITY M TEXHHUKE, a TaKKe B
xuBbIX opranmsmax (MC — Ouosorus).




DKCTepUMEHTAIIFHOE JI0OKa3aTeNIbCTBO
paBeHCTBa pabOT NpU NMPHUMEHEHWH MPOCTHIX
MexaHu3MoB. Ompenenenue KIIJ[ HakmoHHOM
IJIOCKOCTH.

Pemenne 3amady Ha mnNpuUMEHEHHE IIpaBHIIA
paBHOBecHs pbruara v Ha pacuér KII.

5.3. Mexannvecka |4 1 1 DopMyIMpPOBAHUE HA OCHOBE UCCIIEI0BAaHUSA
s1 JHEPrus 3aKOHa COXpaHEHUAMEXaHNUECKOH SHEPrHH.
OOcyxaeHne TpaHUIl
MPUMEHUMOCTH 3aKOH
WCIIOJIb30BaHUEM 3aKOHA COXPAaHEHHUS SHEPTHH.
Hroro no pasneny 12 1 3
Pe3epBHOe Bpemst 2/3 - -
HroroBass koutposabHas | 1 1 -
pabora
OBIIEE 68 3 12
KOJIMYECTBO YACOB
1O MPOI'PAMME
8 KUIACC
HaumenoBanue | KoamuecTBo yacoB OCHOBHBIE BB 1eSITEILHOCTIH JIeKTPOHHbBIe (IM(pOoBbIe) 00pa3oBaTeIbHbIC
Ne pa3ieoB H TeM pecypcsl
u/n HpOTpAMMLI yqi\mnxcuﬂ(na YPOBHE y4eOHbIX
neiicTBUIA)
Beero KOHTPOJ | MpaKkTH (nJ1st yuuTessi M 00y4ar0HXCs)
bHbIE yeckue
paGoTsl | padoT
bl
Pasnen 1. TenioBble siBjienust ( 284yacos)
1.1. Ctpoenue u 7 - BrisiBnenue paznuuuii Mexnay ¢uszudeckumu u | ng yuurens

CBOIICTBA xumudeckumu  npepameHusiMa - (MC  — | ostihttps://resh.edu.ru/

BEIIECTBA XUMHUS). http://school-collection.edu.ru
Pacno3naBanue u knaccudukanus | http:/fcior.edu.ru http://www.fizika.ru
dm3ngecKux SIBJICHUI: MEXaHUUYECKHUX,

TEIUIOBBIX, JJICKTPUYECKUX, MAarHUTHBIX U
CBETOBBIX.




Habmonenue u onucanue GU3NICCKUX SIBICHUN.

bubmuoteka [{OK https://m.edsoo.ru/7f4181ce

Jus oOydaronuxcs
ostihttps://resh.edu.ru/
http://school-collection.edu.ru

1.2

TeroBbie
[POIIECChHI

21

Omnpenenenue EHBI ACTECHNS IIKAIBI
U3MEpHTENLHOT0 iprbopa. M3mepenne
JMHEHHBIX Pa3MEpOB TEJ M IPOMEKYTKOB
BPEMEHHU Cy4ETOM MOTPETITHOCTEH.
H3mepenue  Temmepatypbl  NpH  TIOMOIIH
KUJKOCTHOTO ~ TepMOMeTpa W JaT4uKa
TeMIlepaTypbl.  BBINONIHEHWE  TBOPYECKHX
3aJaHUii 0 TIOMCKY CIIOCOOOB H3MEpEeHHUs
HEKOTOPBIX  (U3MYECKUX  XapaKTEPHUCTUHK,
HampuMep, pa3MepoB MajbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YIAIEHHBIX OOBEKTOB, OOJBIIMX
PACCTOSIHUI, MaJbIX HPOMEKYTKOB BPEMEHHU.
OO6cyxneHne

npeJIaraeMbIX CIIOCO0O0B.

bubnmoreka [{OK https://m.edsoo.ru/7f4181ce

Hroro mo paszneny

28

1

5

Pa3znen 2. DnekTpuyeckue 1 MarHuTHble siBjaenus (37 yacon)

2.1. DIEKTpUYECKUE 7 Habmonenue u
3apsiIbL. MHTEPIPETALVS
3apsHKCHHBIC OITBITOB, CBUJICTEILCTBYIOIIMX 00 aTOMHO-
rena U UX MOJIEKYJISIPHOM CTPOCHHH
- BEILIECTBA: OIBITHI C PACTBOPCHUEM
pa3nuuHbIX BeuiecTB BBoje. OleHKa
c pa3MepoB aTOMOB U MOJIEKYJI €
HCIIONB30BaHUEM (QoTorpaduii,
MOJYYCHHBIX Ha aTOMHOM CHJIOBOM
mukpockone(ACM). Ompenenenne
pa3MepoB MAJIBIX TEIL.
2.2. [TocTossHHBIM 20 Habmionenne u oObsicHeHHMEe OpOYHOBCKOTO
PIEKTPUYECKUAMN JBYOKCHUS U sIBJICHUS AU dy3um.
TOK IMpoBenenre W OOBSICHEHHE  OIBITOB  TI0
HaOJIOCHUIO TEIUIOBOTO PACHIMPEHHs Ta30B.
[lpoBenenne W  OOBSICHEHUE OIBITOB  II0
OOHapyKEHUIO CHII MOJIEKYJISIPHOTO
HPUTSHKCHUS] ¥ OTTAJIKUBAHHSL.




2.3. MarauTHble 6 1 1.5 | Onucanue (c UCIONB30BaHUEM MPOCTHIX
SIBJIEHUS MoJIeJIei) OCHOBHBIXPA3TUUUi B CTPOCHUH

ra30B, )KUAKOCTEH 1 TBEPIBIX TEL.
OOBsicCHEHNE MAJION COKUMAEMOCTH YKUIAKOCTEN 1
TBEPJBIX TeJ, OOJBIION C)KUMAaEMOCTH Ta30B.
OOmbsicHenue coxpaneHus: (GOpMBbI TBEPABIX TEN
U TEKy4eCTH )KUAKOCTH.
[TpoBenenue OMBITOB, TOKA3BIBAIOIIHX, YTO B
TBEP/IOM COCTOSIHUM BOJIbI YACTHIIBI HAXOAATCS B
CpeAHEM Janblie APYT OT ApYyra(IIOTHOCTh
MEHBIIIC), YeM B KUIKOM.
YcTaHOBIICHNE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSAMH arperaTHbIXCOCTOSIHUH BOABI U
CyLIeCTBOBaHHUEM BOIHBIX opranuzMoB (MC
— Omonorwusi, reorpadusi).

24 (DJICKTPOMArHuT 4

HAaslT WHIYKLOWS

HToro no pazaeny 37 2 9,5

Pe3epBHOe Bpemsi 3 - -

HroroBas koHTpoabHas | 1 1 -

paborta

OBIIEE 68 3 14,5

KOJIMYECTBO

YACOBIIO

MPOT'PAMME

9 KJIACC
Nenn/m | HaumenoBanue  |[KoJm4ecTBO 4acoB JyekTpoHHbIE (HU(POBDbIE)




pa3iejioB U TeM BCEro KOHTPOJIb |[IPAKTHYe oOpa3oBaTe/ibHbIe pecypchl
NporpaMmabl HbIC CKue OcHOBHbIE BU/IbI 1€ITEJIbHOCTH y4aluuxcs(Ha
paGorbl  [paloThl  |ypoBHe yueGHBIX AeiicTBHIi) (nJ1s1 yuuTesss 1 00y4arommxcsi)

Paznen 1. Mexanuueckue siBineHus (40 1)
1.1. MexaHuuecKoe 10 1 AHATH3 1 00CYXICHNE Pa3INIHBIX TPIMEPOB 1na yuntens

MBUKEHHE MEXaHMYECKOT'O ABIKEHUS. Bu6miorexa IIOK

M CIOCO0bI ero OOcy>KaeHne rpaHuL] IPUMEHUMOCTH MOAEIN

YA TPAtHI ip A https://m.edsoo.ru/7f41a4a6
oM CAHNS «MaTepuabHas TOUKay.

OnucaHre MEXaHUYEeCKOTO IBUKECHUS Pa3InIHbIMU
criocobamu (ypaBHEHUE, Ta0IHIIA, TPAPUK).

IAHAJIN3 )KU3HEHHBIX CUTYALMH, B KOTOPBIX MPOSBIISIETCS
OTHOCUTEIILHOCTh MEXaHUYECKOTO JBIKCHHUS.
Habnronenne MEXaHN4eCKOro ABHKEHUS Tena
OTHOCUTEILHO

[Pa3HBIX TEJ OTCUETA.

CpaBHEHME IIyTEN U TPAEKTOPHUIA ABMXKEHUS OHOTO H
[TOT0 7K€ TeIa OTHOCUTEIHHO Pa3HbBIX Tell OTCUETA.
IAHain3 Tekcra ["anuiest 06 OTHOCUTENBHOCTH IBHIKEHHUS
BHITTOJIHEHHE 3aJIaHUH TI0 TEKCTY (CMBICIIOBOE YTCHUE).
Omnpenenenue cpeHe CKOPOCTH CKOJIBKEHUs OpycKa
T IBWYKCHUS IAPUKA 110 HAKIIOHHOW TTIOCKOCTH.
AHanmu3 U 00CyKJIeHHE CTIOCOO0B PUOIMKEHHOTO
OTIpeIesIeHUsI MTHOBEHHOH CKOPOCTH.

Omnpenenenue CKOPOCTH PABHOMEPHOTO IBHKECHUS
(1mapuka

B )KHJIKOCTH, MOJICITH JIEKTPUIECKOTO aBTOMOOWJIS U T.
IT.).

Omnpenenenue MyTH, IPOUISHHOTO 32 TaHHBIH
[TPOMEKYTOK

BPECMCHH, U CKOPOCTH TCJIa 110 rpaq)m(y 3aBUCHUMOCTH

b

ostihttps://resh.edu.ru/
http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru

JTist oOyuarommuxcs
bromuorexa [JOK
https://m.edsoo.ru/7f41a4a6

ostihttps://resh.edu.ru/
http://school-collection.edu.ru
http://www.fizika.ru




Ty TH
[PABHOMEPHOTO JIBUKEHUS OT BPEMEHH.
OO0CyXIeHNE BO3MOKHBIX PUHIIUIIOB ICHCTBUS
puOOpOB,

M3MEPSTFOIITIX CKOPOCTh (CITHIIOMETPOB).

BrrarcneHne myTH 1 CKOPOCTH IPY paBHOYCKOPEHHOM
MPSMOJTMHEHOM JIBIKCHUH TEIa.

OmnpeneneHne MPOWIEHHOTO MYTH B YCKOPEHUS
IIBIOKCHUS TeJIa 10 TpaduKy 3aBUCHMOCTH CKOPOCTH
[PABHOYCKOPEHHOTO TPSAMOIIMHEIHOTO IBUKECHHS Tella OT
BPEMEHH.

OnpeneneHne yCKOPEHHS Tella IIPU PaBHOYCKOPEHHOM
UTBM>KEHHMHY 10 HAKJIOHHOM INIOCKOCTH.

3MepeHue eproia U 4acTOThl OOpaIeHHUs Tela 110
OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JBIKEHUS Tella
10 OKPYKHOCTH.

Pemienue 3amay Ha onpeieICHUE KUHEMaTUIECKUX
XapaKTePUCTUK MEXaHUIECKOTO IBIKEHHS Pa3TMIHBIX
BUJIOB.

PacniozHaBanue 1 mpUOIMKEHHOE OMTUCAHUE PA3THYHBIX
BHUI0OB MEXaHHUYECKOTO JIBWKEHUS B IIPUPOJIEC M TEXHHKE
(Ha mprMepax CBOOOIHO MAJAIONINX Tell, TBUKCHHS
PKUBOTHBIX, HEOECHBIX Tell, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3anmoaeiicTBue
TeJI

20

Habmronenue u 00Cy X 1eHHE ONBITOB C JBIKEHUEM Teja
[P YMEHBILICHUN BIUSHUS APYTHX TEI,
IIPECTIATCTBYOIUX ABHUKCHUIO.

IAHaIIN3 TeKcTa [ auest ¢ OnMcaHneM MBICJICHHOTO
PKCIIEpUMEHTA, 00O0CHOBBIBAIOIIETO 3aKOH WHEPLIUH;
BHITTIOJIHEHHE 3/IaHHI 10 TEKCTY (CMBICIIOBOE YTEHUE).
OO6CyxIeHne BOZMOXXHOCTH BEITIOTHEHHUS 3aKOHA
MHEPLH B Pa3IMYHBIX CHCTEMAaX OTCUETA.
Habmronenue n o0cyxaeHne MEXaHUIECKUX SIBICHUH,
[IPOUCXOASIINX B cUCTEME OTcUETa «Tenexka» mpu eé
[PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIHLHO
KaOMHETa (PU3UKH.

JlelicTBHSI ¢ BEKTOpPaMU CUIL: BBIIOJTHEHUE 3aaHUH 110




CIIOKCHHIO U BEIYUTAHHUIO BEKTOPOB.
Ha0roieHue u/uim npoBeIeHUE OTBITOB,
TEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS TeJia OT
[TPIJIOKEHHOM K HEMY CHJIBI M MaCChI TeJa.

AHATH3 1 OOBSICHEHNE SBIICHUH C FICTIOIb30BaHUEM
BTOpOTO 3aKoHa HEloTOHA.

Pemnenue 3a7a4 ¢ UCIOIB30BAHUEM BTOPOTO 3aKOHA
HeroTOHA ¥ ITpaBHIa CIIOKEHYSI CHJL.

Onpenenenne KECTKOCTH MPYKUHBIL.

IAHaTM3 CUTYAIHiA, B KOTOPBIX HAOIIOJAIOTCS YIPYTHe
neopManyu, 1 uX 00bSICHEHHE C UCIOIB30BaHHEM
3akoHa ['yka.

Pemienue 3amau ¢ ucnoap30BaHuEM 3aKkoHa ['yka.
MccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHUS
0T CHUTBI HOpMalbHOTO AaBneHus. O0Cy)aeHne
[PE3YIIBTATOB HCCIIECIOBAHMA.

Onpenenenne KO3QHUITMCHTa TPEHUS CKOJIBKEHUS.
3MepeHue CHITbI TPSHHSI TOKOS.

Pemnenue 3a1a4 ¢ UCIOIB30BAHUEM (POPMYJIBI IJIS CHITBI
TPEHWSI CKOJIBKEHUSI.

IAHaJTN3 IBUKEHHSI TEJ TOJIBKO ITO/T IEWCTBUEM CHIIBI
TSDKECTH — CBOOOIHOT'O MAJICHHMS.

OOBsCHEHUE HE3aBUCUMOCTH YCKOPEHUS CBOOOTHOTO
[ajieHrst OT MacChl Tea.

OLEeHKa BEIMYMHBI CUJIBI TATOTEHUS, IEHCTBYOLIEH
MEX Ty IByMsI TeJIaMU (JJ1s1 pa3HbIX Macc).

AHAJTM3 IBUKCHHS HEOCCHBIX TEJI ITOJ1 ACHCTBUEM CHJIBI
TATOTEHUS (C UCTIOIH30BAHUEM JOMOITHUTEIBHBIX
MCTOYHUKOB MH(POPMALIUH).

PerneHue 3a7a4 ¢ UCHOIb30BAHMEM 3aKOHA BCEMHPHOIO
TAroTeHust ¥ HOPMYJIbI IS pacuéTra CHJIbI TSHKECTH.
AHAJTM3 OPUTHHAILHOTO TEKCTa, OITUCHIBAIOIICTO
[TPOSIBIICHYS 3aKOHA BCEMUPHOTO TATOTCHHUS; BHITIOJTHEHUE
3aJlaHui 110 TEKCTY (CMBICIIOBOE YTEHUE).

Habmronenme u 00cykIeHHe OMBITOB M0 U3MEHEHHIO Beca
Tejia Py YCKOPEHHOM JBHYKCHUU.

IAHaTN3 yCI0BUM BO3HUKHOBEHUSI HEBECOMOCTH U TIepe-
PY3KH.




Pemenre 3a1a4 Ha OTIpe/IeICHNE Beca Tela B Pa3InIHbBIX
[YCTIOBHSIX.

IAHanu3 cui, NeUCTBYIOLIUX Ha TEJO, MOKOAIIeecs Ha
orope.

Omnpenenenne NEeHTPa TSHKECTH Pa3InIHBIX TeTl.

1.3

3aKoHBI COXpa-
HEeHNS

Habmroienme n 00CyXIeHHe OTIBITOB,
TEMOHCTPHUPYIOLIUX

[eperady UMITyJIbCa TIPU B3aMMOIECYCTBHH T, 3aKOH
COXpaHEHUS UMITYJIbca IPU a0COTIOTHO YIIPYTOM H
HEYNPYTOM B3aMMOACHCTBUH TEIl.

IAHAIIA3 CUTYalUl B OKPYXaIOLIEH KU3HU C
ICTIOJIb30BaHUEM 3aKOHA COXPaHEHUS UMITYJIbCA.
PacrioznaBaHue SBJICHHS PEAKTUBHOTO IBUKEHHUS B
mpupone u Texanke (MC — Onomorus).

[IpMeHeHne 3aK0Ha COXPaHEHUsT UMITyJIbCa JUIA pacuéra
[PE3yITaTOB B3aUMOACHUCTBHS TeJl (Ha MpUMepax Heynpy-
FOro B3aMMOJAEHUCTBUS, YIIPYTOro IIEHTPAIbHOTO B3aMO-
NENCTBYS IBYX OJTMHAKOBBIX TE€J, OMHO U3 KOTOPBIX
HETIOABHKHO).

Pemenue 3a1a4 ¢ UCTIONB30BAHNEM 3aKOHA COXPAHEHHUS
MMITyJIbCA.

Omnpenenenue padOTHl CHIIBL YIIPYTOCTH IPH MOIbEME
py3a C NCIOJIb30BaHHEM HETIOABI)KHOTO U MOJBMKHOTO
OJI0KOB.

3MepeHrie MOUTHOCTH.

M3mepeHre NOTeHIIMATFHON SHEPTUH YIIPYTO
neOopMUPOBAHHOM MPY>KUHBI.

3MepeHrie KHHETUYECKON SHEPTUH Tela 110 IJIMHE
TOPMO3HOTO MYTH.

(JKCTIepIMEHTaJIbHOE CPaBHEHNE N3MEHEHUS
[MOTEHUMAIBHOW U KHUHETUYECKOUN SHEPTUi Tena npu
TBMKEHHUH TI0 HAKIIOHHOM TUIOCKOCTH.
JKCIepUMEHTaIbHAs TPOBEPKa 3aKOHA COXPAHEHUS
MeXaHUUECKOW SHEPriuy IpH CBOOOIHOM MaeHHH.
[IprMeHeHne 3aK0Ha COXPAHEHUST MEXaHUYECKON
SHEPIUU ISl PAacU€Ta NOTEHIUAIbHON U KHHETUYECKOU

SHEPIuii Tena.




IPeriieHune 3a1a4 ¢ MCIOJIL30BaHUEM 3aKOHA COXpaHCHHUA
MEXaHUICCKOM OHCPTHUH.

N Toro mo pazaesny

40

1

Pa3znen 2. Mexanndeckue Kojiedoanus (154)

2.1

MexaHnyecKHe
KoJIe0OaHus

7

Habnronenue xonebanuii mox AEHCTBUEM CHIT TSDKECTH U
YIPYTOCTH U OOHApYy>KEeHHE MMOA00HBIX KOIeOaHHi B
OKPY’KAIOIIEM MHpE.

|AHann3 KoneOaHMii Tpy3a Ha HUTH U Ha TPYKHUHE.
OrmpeaereHne 9acToThl KoeOaHnii MaTEMaTHIECKOTO 1
NPY>XHHHOTO MasTHHKOB.

HabiroieHue 1 00bsICHEHUE SBJICHUS PE30HAHCA.
lccnenoBanre 3aBUCUMOCTH TIeprojia KoneOanni
MOIBEIICHHOTO K HUTHU I'Py3a OT JUIMHBI HUTH.
[IpoBepka HE3aBUCHMOCTH TIepro/ia KoleOaHuii rpysa,
[OBEIIEHHOTO K JICHTE, OT MacChl Ipy3a.

HabroneHre U 06CyKaeHUE OTBITOB,
ITEMOHCTPHPYIOIIUX 3aBUCHMOCTb TIepHo/Ia KoJIeOaHui
MPY>XHHHOTO MasiTHUKA OT MacChl Tpy3a 1 KECTKOCTH
[Ipy>KUHBI.

HpI/IMeHeHI/Ie MAaTEMATHUYCCKOTO U IPYXKHUHHOTI'O
MasTHHKOB B KayeCTBE MOZEJeH /I ONUCAHUS
KoJieOaHMIT B OKPY’KarOIeM MHpE.

Pemenne 3aa4, CBA3aHHbIX C BBIYHMCJICHUEM HJIN
OIIEHKOI 4acTOTHI (TIeproia) KoueOaHuii.

2.2

MexaHu4eckne
BOJIHBI. 3BYK

O0Hapy>KEeHUE U aHAJIU3 BOJTHOBBIX SIBJICHHI B
OKpYKaroIleM MUpe.

HalimroieHue pacrpocTpaHeHus POJI0IBHBIX U
[OTIEPEYHBIX BOJIH (HAa MOJIENIN) ¥ OOHAPYKCHHE
AHAJIOIMYHBIX BUIOB BOJIH B IPHUPO/IE (3BYK, BOISHBIC
BOJIHEI).

BrrarcieHre JTMHBI BOTHBI M CKOPOCTH
[pacipoCTpaHeHHs 3BYKOBBIX BOJIH.
(DKCIIEpUMEHTAHLHOE ONpeielIeHUE TPaHUIl YaCTOTHI
CITBITIIMMBIX 3BYKOBBIX KOJICOAHHI.

Ha6J'H-O,Z[eHI/IG 3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOThI (B




TOM YHCJIE C UCTIOJIh30BaHUEM MY3bIKATLHBIX
MHCTPYMEHTOB).

Habnronenue 1 00bsiICHEHHE SIBICHHUS aKyCTHYECKOTO
[pe30HaHCA.

AHAITU3 OPUTHHAIBHOTO TEKCTa, MOCBSIIEHHOTO
MCTIONB30BAaHMIO 3ByKa (WM YIIBTPa3ByKa) B TEXHUKE
(3Xx0MoKaNys, yIbTPa3ByK B MEIAHUIINHE U . );
BEITTIOJIHEHHE 3a/IJaHHUI TI0 TEKCTY (CMBICIIOBOE YTCHHUE)

N Toro no pasaeiry
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Pa3nen 3. JieKTpOMArHuTHOE MoJIe U 3JIeKTPOMATHUTHBIE BOJTHBI

(64)

3.1 DJIeKTpOMarH
HUTHOE 10JIe U
DJIEeKTPOMArHU
THBIE BOJTHBI

6

2

[TocTpoeHue paccykIeHuil, 000CHOBBIBAIOIINX
B3aMMOCBA3b
PJICKTPUYCCKOI'0O U MAarHUTHOI'O MOJICH.

ODKCHNEPUMEHTAILHOE U3yUYEHHUE CBOMCTB ANEKTPOMArHUT-
HBIX BOJIH (B TOM YHMCIIE C TIOMOIIHI0 MOOMIIBHOTO TeJle-
(hona).

AHaIM3 peHTT€HOBCKUX CHUMKOB YeJIOBEYECKOI0 opra-
HU3MA.

AHaN3 TEKCTOB, OIMCHIBAIOIIUX IPOSBICHUS
PIIEKTPOMAarHUTHOT'O M3JIyYEeHHUS B IPUPOJE: )KUBbIE
OpTaHU3MBbl, H3ITYYeHHUS] HEOECHBIX TeJl (CMBICIIOBOE
YTCHUE).

PacniozHaBanue 1 aHAIM3 PA3IMYHBIX TPUMEHEHUH
SJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE.

Pemenue 3agau ¢ ucrosib3oBaHueM Gpopmyi s
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, TMHBI BOJIHBI U
YacTOTHI CBETa

HToro no pasneny

Pa3znen 4. CBeroBble siByaeHust (15 1)




4.1

3aKOHBI
pacnpocTpaHeHHus
CBeTa

Ha0mroneHue onmbITOB, JEMOHCTPUPYIOIINX SBJICHUE
MPSIMOJIMHEWHOTO PacpOCTPAHECHUS CBETA
(BOBHHKHOBEHUE TCHU U TIOJIYTEHH ), U UX UHTCPIPETAIUSL
C MICTIOJTb30BaHMEM TIOHSATHS CBETOBOTO JIyda.
OO0BsICHEHNE U MOJISNIMPOBAHNE COTHEYHOTO U JIYHHOTO
BaTMCHUU.

VccnenoBanre 3aBUCHMOCTH yTila OTPAXKEHUS CBETOBOTO
ITy4Ja OT yTIa MmajeHus.

W3ydeHne cBOICTB N300pakeHUS B TUTOCKOM 3€pKalle.
HaOmroieHre v 00bSICHEHUE OMBITOB 110 TIOJTYYCHUIO
M300pakKeHNH B BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
HabmoneHne 1 00bsICHEHNE OIBITOB TI0 IPEJIOMIICHHIO
CBCTa Ha FpaHI/IH€ pa3J'II/I‘IHLIX CpCI[, B TOM YHUCJIC OIIBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKCHUEM.

VccnenoBanne 3aBUCUMOCTH YTIIa IPEJIOMIICHHS OT yTia
maacHUus CBETOBOI'O nyqa Ha FpaHI/IHe <<BO3I[YX—CTCKJ]O».
Pacrnio3HaBaHuE SIBJICHUN OTPAKEHUSI U IIPEIOMIICHUS
CBETAa B ITIOBCEAHEBHOM KU3HHA. AHAIN3 U 00BbICHEHHE
FIBJICHUA OIITHUYCCKOI'O MHpanca.

Perienre 3a/1a4 ¢ UCIOJIB30BAHUEM 3aKOHOB OTPAXKECHUS
1 TIPEJIOMJICHHS CBETa.

4.2

JIuH3bI 1
onTHYeCKUe
MpuoopLI

[MonyueHue n300pakeHUH ¢ TOMOIIBIO COOUPAIOIIEH U
[pacceuBaroIIeH JTHH3.

Omnpenenenre HOKYCHOTO PACCTOSHUS U ONITUYECKON
CHJIBI COOMPAIOIICH JTUH3BIL.

\AHaJIM3 yCTPOMCTBA M MPHUHIIMIIA JEHCTBHS HEKOTOPBIX
ONTUYECKUX PUOOPOB: (oToanmapara, MUKPOCKOIIa,
reneckorna (MC — Guomorusi, acTpOHOMHUS).

\AHaIIN3 SIBIICHUH OJM30PYKOCTH U TAIEHO30PKOCTH,
nmpuHOUMA AedcTBUs 09koB (MC — Guosorus).

4.3

Pa3zioxenune
0es10TO0 CBETa
B CIIEKTP

HabmroneHne 1o pasnoKeHHIo 0eI0Tro CBEeTa B CIIEKTP.
HaGmoeHre 1 00bSICHEHUE OMBITOB 110 TIOJTYYCHUIO
0eroro cBeTa Mpy CI0KEHUH CBETA Pa3HBIX I[BETOB.
[IpoBenenrie U OOBSICHEHHE OIBITOB IO BOCTIPUSTHIO
[[BETa MPEAMETOB MPHU UX HAOJIOJICHUH Yepe3 I[BETOBbIC

(WILTPHI (IIBETHBIE OYKN).




Hroro no pazneny
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Pa3zngen 5. KBaHTOBBIE SIBJICHHS

(17 u)

S.1.

Hcnyckanue
M 10101 eHH e

O6cyxnenune nenu onsIToB Pesepdopaa mo
MCCIIEIOBAHUIO aTOMOB, BBIIBUKEHUE THIIOTE3 O
BO3MOXHBIX PE3yJIbTaTaX OMbITOB B 3aBUCHMOCTH OT
MPEIoJIaraéMoro CTpOCHHUS AaTOMOB, (POPMYJIHPOBAHHE
BBIBOJOB M3 PE3yJIbTATOB OMBITOB.

O06cyxaeHne TPOTUBOPEUNH TUIAHETAPHON MOJETTH aToMa
W OCHOBaHHI 7S TUIIOTe3bl bopa o cranmoHapHbIX
OpOUTax SIMEKTPOHOB.

HaOro1eH1e CIUTONIHBIX M JIMHEHYAThIX CIICKTPOB
M3Ty4YeHUsl pa3iuyHbIX BeniecTB. OObsACHEHME
ITMHENYaThIX CIIEKTPOBU3IIYYCHHUS.

http://fipi.ru/otkrytyy-bankzadaniy-dlya-

otsenkiyestestvennonauchnoygramotnosti

5.2

CTpoeHue
aTOMHOTO siIpa

OO6cyxaeHne BO3SMOXKHBIX THIIOTE3 O MOAEIISIX CTPOCHHUS
SIpa.

OmnpexeseHue cocTana saep MO 3a1aHHBIM MAaCCOBBIM H
3apsITOBBIM YKCIIaM M TI0 MOJIOKEHHIO B TIEPHOANIECKOM
crcreMe 351eMeHTOB (MC — Xumus).

\AHAJIN3 U3MEHEHUSI COCTaBA SIIpa U €ro MOJIOKECHUSB
MEPUOTUUECKON CHCTEME IPH 0-PaJHOAKTHBHOCTH
(MC — xumus).

HccnenoBaHue TPEKOB 0-4aCTHUI] 10 TOTOBBIM
(ororpadusm.

OOHapykeHHe 1 U3MepeHHe paJIUaIOHHOT0 ()OHA C
MOMOILBIO TO3UMETPA, OLIEHKA €T0 HHTEHCUBHOCTH.
\AHaJIN3 OMOJIOrMYECKUX U3MEHEHUH, TPOUCXOIAIINX O
ImeficTBIEeM palnOaKTUBHBIX u3nydeHnii (MC —
Omoorus).

Vcrionb30BaHKuE paliOaKTUBHBIX U3TyYEHUH B MEIUIIHE
(MC — Ouoorus)

5.3

S nepHble
peakuuu

PereHune 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB COXPaHEHUS
MACCOBBIX U 3apsiJOBBIX YMCEI HA ONPENCIICHUE
[pE3yJIbTaTOB SIFIEPHBIX PEAKIIMI; aHATIN3 BO3MOXKHOCTHU
MM HEBO3MOKHOCTH SIACPHOM peakiuu.

O].[eHKa 9HEPIruu CBA3U AACP C UCITOJIB30BAHUCM




hopMyITel DMHIITEHHA.

OOcyKIeHne IEPCIIEKTUB UCITONB30BAHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

OO6cyXIeHne MPEeNMYIIECTB U IKOIOTHIECKIX IMTPOOIEM,
CBSI3aHHBIX C simepHOU sHepreTnkoi (MC — »KOIOTHS).

HToro no pasaeny 17 1 3
6. IloBTOpUTETbHO-0000IIAIOIIN I MOAYJIB (9 )
6.1 CucremaTu3anus 9 2 BrimonHnenne y4eOHbIX 3alaHU, TPEOYIOIIHNX
1 00001IeHNEe MeMOHCTPALMU KOMIIETEHTHOCTEH, XapaKTepU3yIOIIUX
[PEIMETHOTO €CTECTBEHHOHAYYHYIO IPAMOTHOCTb:
COACPpIKAaHUA - IPUMCHCHHS ITOJTYUCHHBIX 3HAHUN IJI1 HAy4YHOIr' O
M OIBITA JIEsI- 00BsICHEHHS (DU3UYCCKUX SBJICHUN B OKPYIKAIOIICH
TEJIBHOCTH, [IPUPOZE U MOBCEAHEBHON JKU3HU, @ TAKXKE BBIABIICHHUS
nproOpe TEHHOTO (hM3MUECKUX OCHOB Psifia COBPEMEHHBIX TEXHOJIOTHIA;
[pY U3y4ECHUH - IPUMEHEHUS] OCBOCHHBIX SKCIICPUMEHTAIbHBIX YMEHHUH
BCETO Kypca 1S BccnenoBaHus (PU3NUECKUX SIBICHUI, B TOM YHCIIe
bU3NKH 1Sl IPOBEPKU TMIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEN.
Pemenue pacu€THbBIX 3a/1a4, B TOM YHCIIE
[PEIONaraoLIfX UCI0Ib30BaHue (PU3NUECKOI MOJIeNIN U
OCHOBAHHBIX Ha COJEP)KaHUH PA3IMUHBIX Pa3lesioB Kypca
(bu3uKH.
BrimmoiHenne u 3aluTa IpymnnoBbIX WA
MHAWBUAYAJIBHBIX IPOCKTOB, CBA3AHHLIX C COACPKAHUEM
Kypca (pu3uKy.
HToro no pa3aeny 9 2
OBIIEE KOJIMYECTBO (102 10 24

YACOB IT1O ITPOI'PAMME
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