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[Iporpamma MBOY «lllkona Nel09» mo yuebnomy mpeamery «®Pusmkay najiee COOTBETCTBEHHO—
nporpaMma 1mo mnpeamery «®Pu3nka» BKIOYAET IMOSCHUTENBHYIO 3aIllUCKY, COJAEp)KaHHEe OOy4YCHHS,
IJIaHUPYEMbIE pe3yJbTaTbl  OCBOCHMUS IIPOrpaMMbI TEMaTHYECKOE IJIAHUPOBAHUE,
MIOYPOUYHOE IUIaHUPOBAHHUE.

INOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00Opa3oBaTEIbHOM
nporpammel, npencraBieHHbIx B PI'OC OO0, a takxke ¢ yu€toM denepanbHoil pabodell mporpaMmsl
Bocrniutanus u KoHuenmuu npenogaBanust yaeOHoro npeamera «Duzukay.

Conepxanue mporpaMmbl 1Mo (M3MKE HANpaBlieHO Ha (POpMHUPOBAaHHE ECTECTBEHHO-HAYYIHOU
IPaMOTHOCTH 00YUarOIIMXCsl M OpTraHU3AINI0 U3Y4eHUs (U3NKU HA IeATeIbHOCTHOM OcHOBE. B mporpamme
1o (pu3uKe y4UTHIBAIOTCS BO3ZMOKHOCTH Y4eOHOTo mpeamera B peanuzanuu Tpedoanuii @®I'OC 000 k
IJIAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3yJIbTaTaM 00yUeHHUS, a TAKIKE MEXKIIPEIMETHBIE CBSI3U
€CTECTBEHHO-HAYYHBIX YUCOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUsI.

[IporpamMma no (hu3mMKe ycTaHaBIMBAET paclpeaesieHue yueOHOro Marepualia Mo rogaM o0y4eHus
(mo kmaccam), mpeuiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCT, M3YyYCHUS T€M, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHA IPEIMETHOTO COEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[IporpamMma no ¢usuke pa3paboTaHa ¢ LENbI0 OKa3aHHWA METOAMYECKOM MOMOIIM YYHUTEIIO B
co3/1aHuu pabodelt mporpaMMsl MO Y4eOHOMY ITPEIMETY.

®u3uka SBISETCS CUCTEMOOOPA3YIOUIUM U1l €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBICHUH, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHOMUEH W (usmyeckoil reorpadueil, BHOCHUT BKJIAJ B E€CTECTBEHHO-HAYUYHYIO KapTUHY MHPA,
MIPeIOCTaBIIsAeT Haubonee sICHbIe 00paslibl MPUMEHEHHs] HAyYHOTO METOJla MO3HAHUA, TO €CTh crocoba
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUH O MHpE.

OpHa U3 TIaBHBIX 33134 (pU3NUYECKOro 00pa30BaHUsI B CTPYKTYpe 001ero o0pa3oBaHus COCTOUT B
(bOpMHPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpEca K HayKe y 00yJaroIuxcsl.

WN3ydyenne ¢usukm Ha  0a30BOM  ypOBHE  MPEANONAaraeT  OBIAJEHUE  CICAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO0 TPaMOTHOCTbD:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPHPETUPOBATH JaHHBIE U HCIIOJIH30BAaTh HAYUHbIE JOKA3aTEIbCTBA JIJIS [TOJIyUYEHUS BHIBOIOB.

Lenu n3yueHust GU3UKU Ha YpOBHE OCHOBHOT'O 00IIero oopazoBaHMs omnpezaeneHsl B KoHuenuu
npernofaBaHus ydueOHoro mpeamera «®PusnMka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
@denepanyy, peaqu3yloLUMX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelIeHHEM
Konnernn MunucrepctBa npocsenienus: Poccuiickoit ®eneparuu (mpotokon ot 3 mekadbps 2019 r. Ne
[1K-4BH).

Hean n3yvyenus pU3NKu:

e puOOpeTeHrEe HHTEepeca U CTPEMIICHHUS 00y4JaloIUuXCsl K HAYYHOMY U3YUEHUIO IPUPOJIbI, PA3BUTHE HX
MHTEJUIEKTYabHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BHUTHE TPEICTABICHUH O HAyYHOM METOJIEC TMO3HAHUA M (HOPMHPOBAHHE HCCIIECIOBATEIHCKOTO
OTHOILIEHUS K OKPY>KAIOITUM SIBIICHUSM;
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(hopMUpOBaHHE HAYYHOTO MHPOBO33PECHUS KaK PE3yJIbTaTa M3YYCHHS OCHOB CTPOCHUSI MATEpUU H
(dhyHIaMEHTATBHBIX 3aKOHOB (DPU3HKHU;
(hopMUpOBaHHE TIPECTABICHUN O POTH (DU3HUKH JUTSI PA3BUTHS IPYTUX ECTECTBCHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;
pa3BUTHE TIPEJCTABICHUNA O BO3MOXHBEIX cdepax Oyaymeld NpodecCHOHATBHOW ACSITeNbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlabHeHIIeMy 00Yy4eHHIO B 3TOM HANpPaBJICHUH.

JlocTukeHune 3TUX Leleld mporpammbl 1o (pu3MKe Ha YpOBHE OCHOBHOIO O0IIEro o0pa3oBaHUS

obecneunBaeTCs PCLICHUEM CIICAYIOIINX 3a4aY4:

npUOOpEeTeHUEe 3HAHWKA O JHCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;
MPUOOpPETEHHUE YMEHHUI OINUCBIBATH W OOBACHATH (UIUYECKUE SIBJACHHUS C KCIIOJb30BaHHEM
MOJyYEHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHUS IPOCTEHIIINX PACYETHBIX 3a71a4 C UCTIOIb30BaHUEM (PU3UUESCKUX MOJICIICH,
TBOPYECKHX M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOJFOaTh MPUPOJIHBIC SBJICHHUS W BBIMOIHATE OIBITHI, Ja00OpaTOpHbIe PabOTHI U
AKCIIEPUMEHTAIBHBIC UCCIICAOBAHMS C UCIIOIb30BAHUEM N3MEPHUTEIBHBIX TIPHOOPOB;
OCBOCHHE MPUEMOB paboThl ¢ WHpOpMaIell (HU3MUSCKOTO COACPIKaHUs, BKIOYas UHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH, aHATTU3 M KPUTHUECKOE OLICHUBAHHE WH(POPMAIINH;
3HAKOMCTBO €O cdepamMu TPOPECCHOHATBHON JEATEIHHOCTH, CBS3aHHBIMU C (DH3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PH3UUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIi ypPOBEHB) HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUSI OTBOJUTCS

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 Kiacce — 68 yacoB (2 yaca B He/IenN0), B 9 kiacce
— 102 gaca (3 yaca B HEJIEINIO).

[Ipeiaraemelii B mporpamMMe 1o (U3MKe IepedyeHb JIAOOpaTOPHBIX pabOT U OIMBITOB HOCUT

pEKOMEHIaTeNbHBIN XapakTep, YUUTeNb JeNaeT BHIOOP MPOBEACHHUs JTa0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM HHJUBUAYATBHBIX OCOOCHHOCTEH OOydYaroIIMXCs, CIHCKAa JKCIEPUMEHTAIbHBIX 3a/IaHH,
MpeJiaraeMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO PK3aMeHa 1Mo (hU3UKe.

1 | OcHoBa Pabouas nporpamma cooTBEeTCTBYET (eaepaabHOMY TOCYyIapCTBEHHOMY 00pa30BaTEIbHOMY
padoueii CTaH/IapTy OCHOBHOT'O 00IIero oOpa3oBaHus; COCTaBIeHa Ha OCHOBE (hexepanbHOIl paboueit
nporpamMmpi | POTPaMMbI 110 «Du3MKe»; SABISIETCS COCTAaBHONW YacTbl0 OCHOBHOH 0Opa3oBaTeNbHOM

porpaMMsl 0OCHOBHOTO o01ero oopazosanusi MbOY «lllkoma Ne 109»

2 | 7 kaace 68 vacoB

3 | 8 kaace 68 yacos

4 | 9 kaace 102 gacos

5 | Beero 238 yaca

COIAEPKXAHUE OBYUYEHUA

7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa.
®dusuka — Hayka o npupose. SAsnenus npupoasl. GUsndyecKue sIBICHUA: MEXaHUYECKUE, TEILUIOBLIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC.

®dusnueckue BenmuuuHbl. U3mepenne pusnyeckux BenmuuuH. Ousnyeckue mpuoopsl. [lorpenHocTs

n3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL.
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Kak ¢usuka u apyrue ecrecTBeHHble HAayKH H3Yy4alOT mpupoay. EcTecTBeHHO-Hay4dHBIH METO
MO3HAHUS: HAOIIOJICHNE, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THIOTE3, JKCICPUMEHT TIO
MIPOBEPKE THIIOTE3, OOBSICHEHHE HA001aeMoro siBieHus. Onucanue (pu3n4ecKux SBICHUH ¢ MTOMOIIBIO
MOJIETIEN.

Jemoncmpayuu.

1. MexaHuueckue, TeII0BbIE, 3JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®usnueckue NpUOOPHI U POIEAYPA MPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 1eHbI JeNIeHUs MIKAIbl K3MEPUTEIHLHOTO MPHOopa.

N3MepeHne paccTosTHUM.

N3mepenne o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Ormpezenenne pa3MepoB MajbIX TEJ.

N3mepenne Temnepatypsl NPy MOMOIIU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue uccneoBaHus MO MPOBEPKE TUIMOTE3bI: NAJbHOCTH MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKA.

ok wnNE

Pa3znen 2. [lepBoHayaibHble CBEJeHUS 0 CTPOCHHUHU BellleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl M MOJICKYJIbI, UX Pa3MCPLI. OHI)ITI)I, AOKa3bIBAOIIME OUCKPETHOC
CTPOCHHE BEIIECTRA.

JIBmkenue yactull BemecTBa. CBsA3b CKOPOCTH JIBUXKEHUS YacCTHUI] C TemIiepaTypoil. bpoyHoBckoe
nsuxenue, 1uddys3us. BzaumonelicTBrue 4acTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHUE ra30B, )KUAKOCTEH U TBEPABIX (KPUCTATUNIMUECKHX ) TEIL.
B3anMocBs3b MCKIAY CBOMCTBaMU BCIIICCTB B Pa3HbIX arperaTHbIX COCTOAHUAX u nux
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Hemoncmpayuu.

1. HaOGmronenue 6pOyHOBCKOTO JBUXKEHUS.

2. Habmonenne nuddys3un.

3. Ha6J'II-O)1€HI/I€ ﬂBHGHHﬁ, O6T)$ICH$[IOHII/IXC$I MPUTAKCHUEM UM OTTAJIKUBAHUEM YaCTUIL BCIICCTBA.

Jlabopamopuwvie padbomul u onvimol.

1. Oruenka guamerpa aToMa METOJOM PsI0B (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYXKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMepHOe U HepaBHOMEpHoe nBkeHue. Ckopoctb. Cpemnss
CKOpOCTb IPU HEPABHOMEPHOM JBHKEHUU. Pacu€T myTu 1 BpeMEHH IBUKEHUS.

SBnenne wHepuuu. 3aKOH MHEpUMH. B3anMojelcTBUE Ten KaK MPUYMHA U3MEHEHHS CKOPOCTH
NBWKEHUS Teln. Macca kak Mepa uHepTHocTH Tena. [lnoTtHocTh BemiecTBa. CBsi3b IJIOTHOCTU C
KOJMYECTBOM MOJIEKYJ B eIMHUIIe 00hEMA BEIIeCTBa.

Cuita kak XxapakTepUCTHKa B3auMoeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. MI3mepenne cuitbt
C IOMOUIBIO JUHAMOMETPA. SIBIEHHE TATOTEHUS U cuia TshkecTH. Chila TSHKECTH Ha APYTHX IutaHeTax. Bec
tena. HesecomocTs. CroxeHHe cuil, HallpaBJIEHHBIX 110 OAHOM mpsiMoil. PaBHozelcTByromas cui. Cuna
TpeHus. TpeHue CKOJIb)KEHUS U TPEHHE MOKOs. TpeHre B IpUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHne MexaHU4YecKOro JBHKEHUS Tefa.

2. HM3MmepeHne CKOPOCTH MPSMOJIUHEUHOTO JBUKECHUS.
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ov W

Habmtoienue siBjeHUs] UHEPIIUH.

Habumoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

CnoxxeHue cuil, HallpaBJIECHHBIX 110 OJIHON TIPSIMOA.

JIaﬁopamoprle padomut u onvimol.

1.

w

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUs (IIapuKa B JKUIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM HIapuKa 110 HAKIIOHHOM MIIOCKOCTH.
Onpenenenye IOTHOCTU TBEPOTO TeENA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKEeHUs (nedopMainuu) TPYXKHHBI  OT
MIPUIIOKEHHOM CHITBI.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIbI TPEHHSI CKOJILKEHHSI OT Beca TeJla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBiienne TBEPABIX TeJI, JKUAKOCTEN U ra3oB.
HaBnenue. CrocoObl yMEHBIIEHUS M YBeIMYEHUs AaBieHus. JlaBneHue rasza. 3aBHUCHMOCTD

JaBJeHUs ra3a oT 00bEMa, Temriepatypsl. [lepenaya naBpienust TBEPABIMU TEIAMHU, KUIKOCTIMHU U Ta3aMHU.
3akon [lackams. IlHeBMartuueckwe MaIIMHBL. 3aBUCUMOCTb JIABJICHHUS JKUJAKOCTH OT TJIyOWHBI.

I'unpocratuueckuii napanokce. CooOmiaromuecs cocyasl. ['uapaBIndeckie MeXaHHU3MBbI.

Atmocdepa 3emin u atMocdepHoe naBieHue. [I[puynHbl CyliecTBOBaHUS BO3AYIIHONW O0OIOYKH
3emun. OnbiT Toppuuerum. U3mepenne arMmochepHOTo AaBiieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JTaBJICHUS
OT BBICOTHI HaJl YpoBHEM Mopsi. [TprOops! 1i1st m3MepeHust aTMOC(EPHOTO JTaBIICHUSI.

JleficTBHE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTamkuBaromias (apXxumenaoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.

ok wnNE

3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatomuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHUIBI OT 00BbEMa TMOTPYKEHHOM YacTH Tella M IJIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miuaBaHus Te: IUIABAHUE WIIM IMOTPYKEHUE TEl B 3aBUCUMOCTH OT COOTHOLIEHMS
IJIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KUJIKOCTh YaCTH TeJa.
Ornpezenenre BbITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KUAKOCTb.
[IpoBepka HE3aBUCHUMOCTHU BBITAIKUBAIOIICH CUIIbI, JEHCTBYIOLIEH Ha TENO B YKUJIKOCTH, OT
Macchl Tejia.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTH YACTH TEJIa M OT IJIOTHOCTH KUIKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYUPOBAHHUE JIOAKM W  OINpEAelieHHe €€
IPy30I0AbEMHOCTH.

Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.
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Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MeXaHHW3MBI: pbIYar, OJOK, HAKIOHHASs IUIOCKOCTh. [IpaBWIIO paBHOBECHUs phIUara.
[IpumeHeHne mpaBuiia paBHOBECHs pbluara K OJoky. «3osoroe mpaBumio» mexanHuku. KITJ[ mpocthix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas v noteHuuanpHas 3Heprusd. lIpeBpaimienue ogHoOro Buja
MEXaHWYECKON PHEPIUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Ompenenenue pabOThl CUJIbI TPEHUSI MPU PABHOMEPHOM ABUKEHHMH Tella 10 TOPU30HTaIbHOU

MMOBEPXHOCTH.
2. MHccnenoBanue ycioBui paBHOBECHUSA pblyara.

w

N3mepenne KII/] HaKIIOHHOM IIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.

8 KUIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OCHOBHBIE TOJOKEHUSI MOJEKYJSIPHO--KUHETUUECKOW TEOpUM CTPOEHMs BellectBa. Macca u
pa3zMepbl aToOMOB H MOJIEKYIL. OMBITHI, MOJTBEPIKIAIOIINE OCHOBHEIC MOJIOKECHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, KHMIKOTO W Ta3000pa3HOTO COCTOSIHMHM BemiecTBa. Kpucrammueckue u
amopdubie Tena. OOBbsSCHEHHE CBONCTB Ta3oB, KUIKOCTEH M TBEPABIX TEl HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUYECKON Teopuu. CMauyMBaHUE U KaWJUISIpHbBIE sIBJI€HUS. TernoBoe pacliMpeHue u
cKaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO ABMKEHHUS YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH HSHEpruu: Terionepenada W COBEpIIeHHE paboThl. Bums
TEIUIONEPEIauu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3TyUCHHE.

KonuuecTBo TemmoTsl. Y aenbHas TEIOEMKOCTh BellecTBa. TemiooOMeH U TEIMI0BOE PaBHOBECHE.
VYpaBueHnue TerioBoro Oananca. IlmaBieHwe u OTBepAcBaHWE KPUCTAUIMUECKUX BEIIECTB. YeibHas
TeroTa 1wiaBieHus. [lapooOpasoBanue u kouzaeHcarus. Vcnapenme. Kumenue. YnaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeIbHAs TEMIOTA CTOPAHUS.

[Tpunnuner padoTsr TeroBbix aBurarenei KIIJ[ temmoBoro mpurarens. TeruioBele ABUTATENN U
3alllUTa OKPYKAIOMIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysumn.

HaGmoienue sSBICHU CMAaYMBAHMS U KAMMJUTSIPHBIX SBJICHUIA.

Habmrotenne TemmoBoro pacimpeHus Ted.

N3menenue naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HArpEBaHUH WJTA OXJIAXKICHHH.
[IpaBuna nuamepeHus TemMnepaTypsl.

Bunael Terionepenayu.

O N U kA WNPRE

OxJnax7eHre Ipu COBEPLICHUN PAOOTHI.
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9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMHU CHUIIAMHU.

10. CpaBHEHHUE TEIIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaGmroieHre KUTICHUSI.

12. HabumoieHre TIOCTOSTHCTBA TEMIIEPATYPhI MPH TUTABIICHUH.

13. Moaenu TenJI0BBIX IBUTATEIICH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbIThl 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnbITh IO HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH 1 TBEPIBIX TEIN.
4. OrmpeneneHue TaBICHUS BO31yXa B OAIJIOHE IITPULIA.
5. OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT €ro 00bEMa 1 HarpeBaHUsl WK

OXJIQXKICHHUS.
6. IIpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA KUIKOCTU B TEPMOMETPHUIECKON
TpyOKe OT TeMIepaTyphl.

7. Habmronenwe M3MEHEHUs BHYTPCHHEH SHEPTUU Teja B PE3yNbTaTe TEIIONepeaadyd U paboThI
BHEILIHUX CHJI.

8. HccnenoBanue sSiBJICHHS TEIJIOOOMEHA MTPU CMEUTMBAHUH XOJIOJAHOMN U rOpsSYei BOBI.

9. OmpezneneHue KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpU TEIIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITUIHHAPOM.

10. OmnpenieneHyie yaeabHOU TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiiecca HCHapeHHus..

12. OnpeneneHne OTHOCUTENBHOM BIaXXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIOTHI IJIABJIEHUS JIbJA.

Paznen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUSI.

Onektpuzanus Tei. J[Ba poaa aMeKTpUYECKUX 3apsiioB. BzauMoaeicTBue 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTb CHIIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TeNl OT BENWYMHBI 3apSA0B M PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mosie. Hampsok€HHOCTh  anekTpudeckoro mosst. [lpuHIMn —cynepno3uinuu
ANEKTPUYECKUX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snektpuueckux 3apsoB. DJIeMEHTapHBbIM 3iekTpudeckuid 3apsna. CTpoeHue aroma.
[IpoBOIHMKYN U AUDIEKTPUKHU. 3aKOH COXPAHEHUSI DIIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOTO0 TOKA. MICTOYHMKHU MOCTOSSHHOTO
ToKa. JeHcTBUS 3JIEKTpUYECKOro TOKa (TEIIOBOE, XMMHUYECKOe, MArHUTHOE). DJEKTPUYECKUH TOK B
KUIKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka. DleKTpuueckoe HampstkeHue. COnpOTHBIIEHHE IMPOBOJHHUKA.
VY enbHOE CONMPOTUBIICHHE BenlecTBa. 3akoH OMa 1iis yuyacTka nenu. [locnenoBaTenbHoe u napamiesibHOe
COCIMHEHHE MMPOBOIHUKOB.

PaGora um MOIIHOCTH 3NEKTpUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DieKTpudeckue Lenud u
MOTPEOUTENH dIEKTPUIECKO dHeprun B ObITy. KOpoTkoe 3aMbIkaHueE.

[TocrossHHBIE MarHUTHI. B3auMoAencTBUE MOCTOSIHHBIX MarHMTOB. MarHutHoe nosie. MarHuTHOE
noJjie 3eMJId ¥ €ro 3HaueHue IS KU3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MoJie JIEKTPUYECKOr0 TOKa.
[IpuMeHeHHnEe SIEKTPOMArHUTOB B TEXHHKE. J[eWCTBME MAarHUTHOIO MOJS HA IHPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb IOCTOSTHHOTO TOKa. Vcnonib3oBaHue 37IEKTpOABUTATENECH B TEXHUUECKUX YCTPOHUCTBAX
Y Ha TPaHCHOpPTE.
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OnbiTel Dapanes. SABneHue saeKTpoMarHuTHON MHAYKIMU. [IpaBmiio JleHna. Dnexkrporeneparop.
CriocoObl MONTyYeHHs AJIEKTPHUECKOW HHEPTrUU. DIEKTPOCTAHIMH HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPIrUH.

Jemoncmpayuu.

DnexTpu3anus Tel.

JIBa posia aJIeKTpUYECKUX 3apsI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.

[IpOBOAHUKY M TUAIEKTPUKH.

MonenpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

HcTouHNKH TOCTOSIHHOTO TOKA.

OO NOU A WNPRE

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

[EEN
o

. DNEeKTpUYECKUN TOK B JKUIKOCTH.

[y
=

. 'a30BbIi pa3psa.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHue 3J1eKTpUYECKOro Haps>KeHUST BOJIBTMETPOM.
. Peoctar u mara3uH conpoTUBIICHUH.

. B3anmoielicTBrE ITOCTOSTHHBIX MarHUTOB.

[ = S S Gy Sy WY
o Uk WN

. MOI[GJ'II/IPOBaHI/Ie HCBO3MOXHOCTH pa3JCJICHUA IMOJIFOCOB MAarHuTa.

[EEN
~N

. MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
. OneIT Opcrena.

. MarauTHoe nosie Toka. JJIeKTPOMAarHur.

. JlelicTBME MarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM.

NN B R
b O W ™

. QHGKTPO)IBI/H"&TCJ'IB IIOCTOAHHOI'O TOKA.

N
N

. UccnenoBanue siBneHUs 3J1€KTPOMarHUTHON UHAYKLIHH.

. OnbiTEl Dapanes.

. 3aBUCHMOCTb HAIIPaBJIECHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3HUKHOBEHHMSI.
25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 10 HAOTIOEHUIO SJIEKTPU3ALUH Tl HHAYKIMEH U IPH COPUKOCHOBEHUH.

NN
H W

WccnenoBanue 1eiCTBUS JIEKTPUUYECKOTO MOJIS HA TIPOBOJAHUKH U JUDJIEKTPUKU.

C6opka 1 mpoBepka pabOThI ANEKTPHUUECKON HEMH MOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHue CUiIbl TOKa.

W3mepenue u peryiupoBaHue HaIIPSHKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UCTOp, OT COMNPOTUBICHUS
pe3ucTopa M HaNpsHKEHUs Ha PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUUECKOTIO COITPOTUBIIEHHS IPOBOJHUKA OT €TO
JUIMHBI, IIJIOLAIH [TONEPEYHOr0 CEYEHUS U MaTepuaa.

ok wnNE

8. IlpoBepka mpaBwia CIOKEHUS HANPSHKEHUM IPHU IIOCIEN0BAaTEIBHOM COEIMHEHUU JIBYX
PE3UCTOPOB.

9. Ilposepka npasuia Uit CHIIBI TOKA IPU NApauIeIbHOM COCIMHEHUHN PE3UCTOPOB.

10. Onpenenenne pabOThI HEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHrie MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEIIEMON Ha PE3UCTOPE.

12. NccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JJAMIIOUKY, OT HANpPsKEHUS HA HEH.
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13. Onpenenenue KIIJ] narpesarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSSHHBIX MarHUTOB.

15. MI3yyeHre MarHuTHOTO TOJISE TOCTOSTHHBIX MarHUTOB MPH UX OOBEANHEHUH U Pa3IeIICHUH.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbl B3aUMOJECHCTBUS KaTyIIKHU C TOKOM U MarHuTa
OT CWJIbI TOKA U HAIIPABJICHUA TOKA B KAaTYLIKE.

18. M3yueHue neiicTBUSI MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4yeHue padOThl AIEKTPOABUTATENSL.

20. U3mepenne KIIJI anexTpoaBUTraTeIbHON YCTAHOBKHU.

21. OnbITH O UCCIEAOBAHUIO SIBJIEHUS 3JEKTPOMAarHUTHON MHIYKIMU: UCCIIEI0BaHUE W3MEHEHUN
3HAYEHUs U HAIIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KVIACC

Pasnen 8. Mexanuveckue siBJIEHHUS.

Mexannueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCHTENBHOCTH
MEXaHUYECKOI'O JIB>KeHUs. PaBHOMEpHOE NpsMoIMHEtHOe ABMkeHue. HepaBHOMEpHOE NpsIMOJIMHEWHOE
nekeHue. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe nipsiMosinHeHOe ABnxkeHne. CBoboaHoe najgenue. OnbiTel [Manumnest.

PaBHOMepHOe nBUXKEHHE MO OKpYXHOCTH. Ilepron u vactora obpameHus. JluHeiiHas u yriopas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEHUE.

IlepBeii 3axkoH HerotoHa. Bropoit 3akoH Hserorona. Tpermit 3akoH Herorona. IIpuHnumn
CYTIEPIIO3UIINH CHIL.

Cuna ynipyroctu. 3akoH ['yka. Cuma TpeHus: cujia TPEHUs CKOJIBKEHHS, CHJla TPEHUS TIOKOsI, IPYTHe
BH/JIbI TPEHHUSL.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOro majeHus. [[BuxeHue
rmaneT Bokpyr Comnnina. [lepBas kocmudeckasi ckopocTs. HeBecoMOCTh U ieperpy3Kku.

PaBHOBecue matepuanbHON TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. U3menenne umnynbca. IMnynbe cuiibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
JIBIKEHUE.

Mexanunyeckas paboTa U MOITHOCTh. PaboTa cui TsHKECTH, ynpyrocTH, TpeHus. CBs3b dHEPTUU U
pabotsl. [ToTeHManbHas SHEepPTUs Tela, MOJIHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHInanbpHas YHePTUst
ckaroi npyxuHbl. Kunetnueckass sHeprus. Teopema O KHHETUYECKOW JHEPruu. 3aKOH COXpaHEHUSs
MEXaHWYECKON YHEPTUN.

Hemoncmpayuu.

1. HaOmroeHne MeXaHU4YEeCKOTO JIBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE MyTeW U TPACKTOPUN JABMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIbHO Pa3HbIX Tell
OTCUETA.

N3mepenne cCKkopoCcTH U YCKOPEHUS MPSIMOTUHEHHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH)KCHMUS.
Habmoienne ABMKEHUS TeNa M0 OKPYKHOCTH.

o kW

HaGmonenne MexaHn4ecKuX sSBICHUH, MPOUCXOIAIINX B crucTeMe oTcuéra «Tenexkay mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHUHM OTHOCHUTEIHHO KaOuHeTa (PU3UKH.

3aBHCUMOCTbh YCKOPEHHUS T€la OT MACChl Tela U ACHCTBYIONIEH HA HETO CUJIBI.

8. HaOmrogeHue paBeHCTBA CUJI PU B3aUMOJICHCTBUU TEI.

N
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9. H3meHeHue Beca Tena IpyU YCKOPEHHOM JIBUYKEHUH.
10. Ilepenaya ummnysbca Npu B3aUMOJICUCTBUU TEL.
11. IlpeoOpa3oBaHus SHEPTHH MTPU B3AUMOJICHCTBUH TEJI.
12. CoxpaHeHue UMIy/bca IIPU HEYIPYTOM B3aUMOAECHCTBUM.
13. CoxpaHeHue uMIynbca pu adCOJIIOTHO YIIPYIOM B3aUMOJEHCTBUH.
14. HaGmroieHne peakTUBHOTO JIBHYKCHHUSI.
15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOTHOM IMaICHUH.
16. CoxpaHeHrEe MEXaHUYECKON SHEPTUHU MIPU ABUKEHUU TeJIa MO IeUCTBUEM IPYKUHBI.
Jlabopamopuvie pabomul u onvimol.
1. KonctpyupoBaHue TpakTa Ui pa3roHa U JaJIbHEHIIET0 PAaBHOMEPHOIO ABUKEHUS IIAPUKA WIH
TEJIEKKH.
2. OmpeneneHue cpeHE CKOPOCTU CKOJIbKEHUSI OpycKa WM JBUKECHHS IIApUKa MO HAKIOHHON
IIJIOCKOCTH.
3. OmnpeneneHne yCKOpEHUs Tela pU paBHOYCKOPEHHOM JABM)KEHUHU MO0 HAKJIOHHOM TJIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH IIYTM OT BpPEMEHU IpPU PABHOYCKOPEHHOM JBM)KEHHM 0O€3
HayalbHOW CKOPOCTH.
5. IIpoBepka rumoTessl: €cau MpU PAaBHOYCKOPEHHOM ABM)KEHHUU 0€3 HaYaJIbHOM CKOPOCTH MYTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEIT, TO COOTBETCTBYIOIINE POMEXYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne KO3 UITUESHTA TPSHUS CKOJBKCHHS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOThI CUJIBI TPEHUS MPH PAaBHOMEPHOM JABMXKCHUU Tella MO0 TOPU3OHTAIBHOMN
ITOBEPXHOCTH.
10. Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPHU MOABbEME IPy3a C UCIIOIH30BAHUEM HETIOIBUYKHOTO
Y TIOJABUKHOTO OJIOKOB.
11. 3yuyeHune 3aK0OHA COXPAHEHUS SHEPTUH.
Pa3nesn 9. Mexannveckne Kos1e0aHusI M BOJHBI.
KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUIl: IEpro/I, YacToTa, aMILIUTY/ Ia.
MatemaTtuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.
3aryxatomue koyiebanus. BeiHy) neHHbie konebanns. Pesonanc. Mexannyeckue BosHbl. CBOMCTBa

0 0N

MexaHU4YecKux BoJH. [IpoonbpHbIe U monepeyHbie BOJIHBL. [[11Ha BOJTHBI M CKOPOCTH €€ pacTipOCTPAHEHUS.

MexaHuyeckue BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. 'pomMKOCTh 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk u yabTpa3ByK.
Hemoncmpayuu.

Habmonenue xonebaHuii Tel moj NeHCTBUEM CHIIBI TSYKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenne BEIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.

PacnipocTpanenue mpooabHBIX U MTOMEPEYHBIX BOJIH (HA MOJIEIH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnNeE

AKyCTUYECKUI pE30HAHC.

Jlabopamopmuvie pabomul u onvimol.

1. OmnpeneneHre 4acTOTHI U MEPHOAA KOJIEOAaHUI MaTeMaTUYeCKOro MasiTHUKA.

2. OrmpeneneHue 4acTOThI U NepHoa KoJeOaHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH Meproia KoeOaHH MOABEILIEHHOTO K HUTH Ipy3a OT JAJTUHBI HUTH.
4. VccnengoBaHue 3aBUCUMOCTH Mepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
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5. IIpoBepka He3aBHUCHUMOCTH Mepuoa KoieOaHull rpy3a, MoIBEUICHHOTO K HUTH, OT Macchl Ipys3a.
6. OmbITBl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHOAa KOoJNeOaHWH MPYKUHHOTO MasTHHKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.
7. W3mepeHune yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3znes 10. DiieKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DIEeKTPOMarHuTHOE 1oJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOKCTBA 31€KTPOMArHUTHBIX BOJH. [1kana
AJIEKTPOMAarHUTHBIX BOJIH. Vcr01b30BaHUE 3J1EKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3U.
DnekTpoMaruuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BonHOBbIE CBOWCTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. H3yyeHue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOMIFHOTO TeNedoHa.
Pasznea 11. CBeroBbIe IBJICHHUS.
JlyueBast mogenb cBera. Mcrounuku cera. [IpsimonuHelHOe pacnpoCTpaHEHHE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.
[Ipenomiienne cBerta. 3akoH npenomiieHUs cBera. llogHOe BHYTpEeHHEE OTpa)KEHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon nyueit B tuH3e. OnTudeckas cuctema ¢oroamnmnapara, MUKpOcKomna u Teneckona. ['nas3
KakK ONTHYECKas CUCTeMA. bIu30pyKoCcTh U 1aIbHO30PKOCTb.
Paznoxenue OGenoro cBera B cnekTp. Omnbitel HbtoToHa. CrojkeHue CHEKTpalbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimonuHEITHOE PacIPOCTPAHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyuenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomienune ceera.
OnTHyeckuii CBETOBO.
Xon ntyueit B coOuparole aunse.
XoJ 1y4ei B pacCeuBarolen JTUH3E.
[Tonydyenne n300pakeHUii ¢ TOMOIIBIO JINH3.
. Ilpunuun peiictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.
10 Mogens rnasa.
11. PaznoxxeHue 6enoro cBera B CIEKTp.

O N U A WNRE

12. Tlonydenue 6en0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomsl u onvimel.

1. HccnenoBaHnne 3aBUCUMOCTH yIJIa OTPKEHHS CBETOBOTO JIyda OT yriia MajcHusI.

2. H3ydeHne xapakTepuCTHUK H300paKEeHUs MTPEAMETA B TUIOCKOM 3€pKale.

3. HccnenoBanue 3aBUCMMOCTH yTJjla MPEIOMIIEHHs CBETOBOTO JIyda OT yrija MaJeHus Ha TPAHULIe
«BO3AYX—CTEKIIOM.

[Tonyuenune n300pakeHUI C ITOMOIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenne POKYCHOTO PACCTOSTHUS M ONITHUECKOM CHUITBI COOMPATOIIICH JIMH3BI.

OnBITHI 11O Pa3JIKEHUIO OEJIOT0 CBETa B CIIEKTP.

OMnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB TP UX HAOTIOACHUH Yepe3 IBETOBIC (DUITBTPHI.
Pa3z[en 12. KBaHTOBEIE IBJICHHUS.

N o v s
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Onwitel Pesepdopna m mmanerapHas moxaenb aroma. Mogjenb aroma bopa. HMcmyckanue u

IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
PamnoaktuBHOCTE. Anb(a-, Oeta- U ramma-uznydenus. CTpoeHue aromHoro siapa. Hykmonnas

MoJieb aTOMHOTrO sjipa. 3otonsl. PagnoaktuBHble npespaienus. [lepuon nomypacnana aTOMHBIX SIED.
SAnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3apsAI0BOIO U MACCOBOIO YMCE. DHEPIUs CBA3U aTOMHBIX

snep. CBs13b Macchl ¥ 3Hepruun. Peakiuu cunTes3a u aenenus saep. Mcrounuku sHeprun ConHua u 3BE37.
SAnepHas sHepreTuka. JleiMcTBUA paAuOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLEHHUS.

CrexTpsl pa3au4HbIX T'a30B.

CrnexTp Bomopo/ia.

Habmronenune TpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHM3UPYIOIUX U3ITYICHUH.

Perucrpanus nznydeHust npupoAHbBIX MUHEPAJIOB U MTPOLYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaGmroeHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

ok wnNE

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTHUH YACTHUIIBI IO TOPMO3HOMY MyTH (110 oTorpadusim).

3. HM3mepeHue paguoakTUBHOTO (poHa.

IHoBTOPHUTENBbHO-0000 1AM MOLYJIb.

[ToBTOpUTENBEHO--0000IIAIONNIT MOAYNIb TpeJHa3HAYeH s CHUCTEMaTU3allud U O00O0OIICHUS
MPEAMETHOTO COJIEP>KAHUS U OIBITA JACSITEIIbHOCTH, TPUOOPETEHHOTO MPU U3YUEHUHN BCETO Kypca (HU3UKH,
a TakKe Ui MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY MO (u3MKe s o0ydaromuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEIMET.

[Ipyn u3ydyeHUH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3MPYIOTCS BUIBI AEATEIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHeuYnBaeTCs IOCTHIXKEHHE TMPEAMETHBIX M METanpeIMEeTHBIX IUIaHUPYEMBIX
pe3yNbTaToB 00y4YeHUs, POPMUPYETCSI €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHME HAayYHBIX METOJIOB
WCCTICIOBAHUS SIBJICHUN MPUPOJBI U TEXHUKHU, OBJIAJIEHUE YMEHHUSIMHU OOBSICHATH (DU3UUYECKUE SBIICHUS,
MIPUMEHSS OJTYYEHHBIE 3HAaHUsI, pelIaTh 33JJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIUANTBHO AESTENbHOCTHBIM XapakTep JaHHOIO pasjiefia peanu3yercs 3a CYET TOro, 4To
oOyuaroIuecs BBITOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAJIaraercs:

Ha OCHOBE TOJYYCHHBIX 3HAHWH pacro3HaBaTh W HAYYHO OOBSCHATH (DU3UYECKUE SIBJICHUS B
OKpY’Karolllel MpupoJie U NOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEOBAHUS (DU3MUECKUX SBIICHUH, B TOM YHUCIE JJISl IPOBEPKH
TUTIOTE3 U TIOJYYCHUSI TEOPETUIECKUX BHIBOJIOB;

OOBSCHITh HayYHBIE OCHOBBI HamOoOJee BAXKHBIX JOCTHKEHUU COBPEMEHHBIX TEXHOJOTHMU, HAIPHUMED,
MPAKTUYECKOT0 HCIOIb30BaHUS PA3IMYHBIX UCTOYHHUKOB SHEPIMM HA OCHOBE 3aKOHA IpPEBpalleHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs HAIMPABICHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbpraTe m3zydeHus: GU3MKH HA YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs y O0ydYaroIIerocs
OynyT chopMUpPOBaHBI CIIEAYIONINE JINIHOCTHBIC PE3YIIBTATHl B YACTH:
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e 1) MaTPHOTHYECKOT0 BOCIIUTAHUSA:

® — NIPOSIBIIEHUE MHTEpECca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PM3MUECKON HAYKH;

® — [ICHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKUX YUEHBIX--(PH3UKOB;

e 2) rpaskaIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

® — rOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHUIN (PU3UKU;

® — OCO3HAaHME BaKHOCTU MOPAIbHO--3TUUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3cTeTHYecKOro BOCIMTAHMSI:

® — BOCHPHSATHE ICTETHUECKUX KaueCcTB (pU3NUeCcKOl HAyKH: €€ rapMOHUYHOIO TOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOI'0 NO3HAHMSA:

® — OCO3HaHHE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BaKHEUILEH COCTABIISIIOLIEH KyIbTYpPHI;

e — pa3BUTHE HAYYHOU JIOO03HATEIHLHOCTH, HHTEPECA K HUCCIIEI0BATENbCKON e TEIbHOCTH;

e 5) popMmupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAIBHOI0 0J1ArONOTyYHA:

® — OCO3HaHHWE LIEHHOCTH O0e30MacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BXHOCTU MpPaBHJI OE30MACHOTO TOBEICHHS Ha TPAHCIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B JIOMAIIHUX YCIOBHUSAX;

e — c(hopMHpPOBAaHHOCTH HaBbIKA PeQIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe MpaBa y
JIPYTOro 4ejJ0BeKa;

e 6) TPYI0BOIO BOCIIUTAHMSA:

® — QAaKTMBHOE Yy4yacTHE€ B pEIIEHUM MpaKTUYEeCKHX 3agady (B paMKax CceMbH, 00pa3oBaTeiIbHOU
OpraHu3aluy, ropojia, Kpas) TEXHOJIOIMYECKON U COLMATIbHOM HaINPaBJIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NIeCKnX 3HaAHU;

® — HHTEpeC K MPaKTUYECKOMY M3yU4eHUIO podeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3K0JIOTHYECKOT0 BOCTIUTAHMSI:

e — OpUEHTalMs Ha NMpPUMEHEHHE (U3NYECKUX 3HAHUM JUIs pelleHus 3aJay B o0JacTH OKpyKarollen
CpeJibl, IUTAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIEACTBUN I OKPYXKAIOIIEeH Cpeibl;

® — OCO3HaHHeE INI0OATLHOTO XapaKTepa IKOIOTUYECKUX MPOOIEM U yTel UX pPelIeHus;

e §8) ajanTauMu K M3MEHSIOLIUMCS YCJIOBUAM COLMATBHOM M NPUPOAHOM Cpeabl:

e — MOTPeOHOCTH BO B3aMMOJEWUCTBUU IPH BBHIMOJIHEHUH MCCIEIOBAaHUN U MPOEKTOB (pu3nuecKoi
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

® — NIOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ITEIIbHOCTD;

e — MmoTpeOHOCTh B (POPMUPOBAHWUW HOBBIX 3HAHHWH, B TOM 4HCIie (OPMYITUPOBATH UICH, MOHSTHUS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

e — oco3HaHHe JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00nacTu pusmku;

® — [JJAHMPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMI;

® — CTpPEeMJICHHE aHAIM3WPOBATh U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HYCCKUX 3HAHUM;

® — OIICHKA CBOMX JICHCTBHM C y4ETOM BIHMSHHUSA Ha OKPYXKAIOMIYIO CPEIy, BO3MOXKHBIX TII00aTbHBIX
MMOCJIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI
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B pesynbraTe ocBoeHHS Mporpammbl Mo (pU3mMKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyyaromerocst OyayT chopMupOBaHbI MeTanpeIMeTHbIE Pe3yabTaThl, BKIIOYAIOIINE T03HABATEIbHBIE
YHHUBEpCAJbHbIE Y4eOHBbIE JEHCTBUSA, KOMMYHHUKATUBHBIC YHHBEpCAJbHBIE Y4eOHBIC JEHCTBHUA,
peryasSTHBHBIC YHHUBEpPCAIbHBIC yUeOHbIC 1CHCTBHSL.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3soBble Jlornyeckue 1eMcTBUA:

BBIBJIATH M XapaKTEePHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHU);

YCTaHABIMBATh CYHIECTBEHHBIH IPH3HAK KIACCHU(UKAIMK, OCHOBAaHUS M 000OIIeHHS |
CpaBHEHUS,

BBISBISITH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B PAacCMaTpUBaeMbIX (akTax, IaHHBIX U
Ha6J'IIOZ[eHI/IﬂX, OTHOCAIINUXCA K (bH?:I/I‘-IGCKI/IM SIBJICHUSAM,

BBISBJISITH IPHYMHHO--CJICICTBEHHBIE CBS3H NPH U3yYeHUHN (PU3MUECKHUX SBICHHH M IPOIECCOB,
ACJIaTh BBIBOJLI C UCIIOJIB30BAHUCM ACAYKTHUBHBIX U HHAYKTUBHBIX YM038,KJHO‘~IGHI/H>'I, BbIABHUI'ATh
THUITIOTE3BI O B3AaUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

CaMOCTOSITENILHO BBIOMpATh CIOCO0 pemieHus y4deOHoOW (Qu3mueckol 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB PEUICHUs, BHIOOp Hanbosee MOJAXOJSIIEro ¢ Y4€TOM CaMOCTOSTEIBEHO
BBIJICJICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBarebLCcKue AeiCTBHA .

HCIIO0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOANTh IO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIA (QU3NUEeCKUit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3UUECKOTO SIBICHUS;

OLICHWBATh Ha TMPUMEHUMOCTh M JOCTOBEPHOCTh WH(POPMAIUIO, TOIYYCHHYIO B XOJe
WCCIIETOBAHUS WITH YKCIIEPUMEHTA;

CaMoCTOSITeNNbHO (OpMyNIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PU3NYECKUX TPOIECCOB, a Takke
BBIJIBUTATh TIPEATNOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh Pa3IMYHbIe METOAbI, UHCTPYMEHTHI M 3alpOChl NP MOUCKE U 0TOOpe nHPOpMaIUN
WM TJAHHBIX C YYETOM MpeJIOKEHHOHN yueOHo# pu3ndeckoii 3a1auu;

aHaAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIUIO PA3IMUHBIX BHUJIOB U
¢bopM npencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMalbHYIO (QopMy TMpeacTaBleHUs UHPOpMalUUU U
WUTIOCTPUPOBATh pelIaeMble 3a/1a4 HECTOXKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoil u
UX KOMOMHAIUSIMH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YyueOHbIe 1eliCTBHUS:

B X0/€ OOCYXJEeHHUs y4eOHOro marepuana, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMbl U BbICKa3bIBaTh WJI€H, HALIEJICHHBIC HA
pellIeHre 3aJaui U IoiiepKaHie 01arokenareaIbHOCTH OOIEHUS;

COIOCTABJIATh CBOM CYXACHUS C CYXACHHSIMH APYTUX YYAaCTHUKOB TUAlIOra, OOHApY>KUBATh
pa3iauyuue U CXOACTBO MO3UIINN;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
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nyOJINYHO TPEJICTAaBIATh PE3yJbTAaThl BBINOJHEHHOTO (PU3MUYECKOrO OmbiTa (IKCIEPHUMEHTA,
HCCIIEIOBAHMsI, IPOEKTA);

IIOHMMAaTh M UCIOJb30BaTh IPEUMYIIECTBA KOMAaHJHOM W WHIMBUIYaJbHOW pabOThl IpU
pelIeHnr KOHKPETHON (hu3nYecKoil mpoOaembl;

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPTaHU30BBIBATh JEHCTBUS 10 €€ JOCTUKEHUIO:
pachnpenenartb poiyid, 00CYKIaTh MPOLECChl M Pe3ylbTaThl COBMECTHOM paboThl, 000011aTh
MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJTHATH CBOIO YacTh pabOThl, JOCTUTas KAYECTBEHHOI'O Pe3ysIbTaTa [0 CBOEMY HaIPaBIICHUIO
1 KOOPAMHUPYSI CBOU JEUCTBUS C APYTUMU YJIEHAMH KOMAaH/Ibl;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIaga B OOHIMII MPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIHHO
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe ieiicTBUS
Camoopranuszanms:

BBISBJISTH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsX, TPEOYIOIIMX AJs PpPelIeHUS
(bu3MUeCKUX 3HAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS pelleHU (MHIUMBUIYyalTbHOE, MPUHSATHE
pellieHus B TpyMIe, IPUHITHE PEIICHUI TPYIIoi);

CaMOCTOSITENILHO COCTABJISITh aJITOPUTM PELIeHUs] (PU3NYECKOM 3a/1a4yl WIIU TJIaHA UCCIIEIOBAHUS
C Yy4€TOM MMEIOIIUXCS PpecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeAJIaracMble BApUAHTHI PEILICHUI;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalllu U MpeJyiaraTh IJ1aH e€ N3MEHEHNUS,

OOBSICHATh IPUYMHBI IOCTUKEHUS (HETOCTHKEHUS ) pe3yIbTaTOB IEATEIbHOCTH, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESTEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (HUIUUYECKOTO
HCCIIEIOBaHMsI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBILHXCS CHUTYyallHil,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3y/bTaTa LENH U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHU Ha HAay4yHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY IpU pelieHuH (GU3NUYECKUX 3a]1ad WIK B YTBEPKACHUSIX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYroOro.

HNPEIMETHBIE PE3YJIbTATHI
K xoniy o6yuenus B 7 kjacce mpeIMETHBIC Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

WCTIOJIB30BaTh TOHATHUS: (U3NYECKHE W XMMUYECKHE SIBJICHHS, HAOIIOJCHUE, SKCIIEPHMEHT,
MOACIb, THIIOTE3a, CANHUIIBI (I)I/I3I/I‘-IGCKI/IX BCJIIMYUH, aTOM, MOJICKYJIA, arpCraTHbIC COCTOAHUA
BemiecTBa (TBEpIOE, JKHIKOE, Ta3000pa3HOE), MEXaHHUYECKOe JIBHKCHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOACHCTBYIOMmAs Ccuia, aedopMarus
(ympyras, maacTu4ecKkas), HEeBeCOMOCTh, COOOIIAIOIINECS COCY/IbI;
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e paznuuarh sBICHUSA (IUQQy3us, TEImIOBOE [BWKEHHE YaCTHI[ BELIECTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE JIBM)KCHHME, MHEPIUS, B3aUMOJCHCTBUE TEJl, PABHOBECUE TBEPIBIX
T€Jl C 3aKPEIUIEHHON OCBhIO BpAILEHUs, lepeaayda aBJICHUs TBEPIBIMU TEIAMH, KUJIKOCTSIMHU U
razamu, atMoc(epHoe AaBliCHHE, IJABAHWE TeJN, MPEBPALICHUS MEXaHWMYECKOW SHEPTHH) I10
ONMCAaHUI0O MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(bu3nuecKoe sIBICHUE;

® DPAacro3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3UUECKUX SBICHUI B OKPYKAIOLIEM MUPE, B TOM YHCIIE
¢bu3nueckue SBICHUS B MIPUPOJIE: MPUMEPHI IBUKCHUS C PAa3IMUYHBIMU CKOPOCTSIMU B JKUBOH U
HEXHUBOW MpUPOJE, NACUCTBUE CUJIBI TPEHHsI B MPHUPOJAE U TEXHHUKE, BIUSHUE aTMOC(hepHOro
JaBJICHHS HA )KHUBOW OpPTaHU3M, IJIaBaHHUE PHIO, PhIUaru B TeJe YEJIOBEKa, IPU ITOM IEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B YUe€OHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHM) (HU3NIECKUX
SIBJICHHI;

®  OINWCHIBATH U3YYEHHBIC CBOMCTBA TN U (PU3UUECKHUE SIBICHUS, UCTIONB3YS (PU3HUECKUE BEIIMIMHBI
(Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpEeMS, IyTb, CKOPOCTb, CPEIHSAS CKOPOCTb, CHIIA
yIPYTrOCTH, CUJIA TAKECTH, BEC Tella, CHIIa TPEHUs, AaBlieHue (TBEPAOTO Tena, KUIKOCTH, rasa),
BBITAJIKUBAIOIIAsl CHJIA, MEXaHW4ecKas padoTa, MOIIHOCTh, IJIEYO CHJIB, MOMEHT CHIIBI,
KOX(QPHUIHUEHT MOJIE3HOTO JEHCTBUS MEXaHM3MOB, KHHETUYECKas M MOTEHIMAJIbHAs YHEPTus),
IpU ONHCAHWUU TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIONb3YyEeMbIX BEIMYUH, HX
0003HAYECHUS U €IUHUIBI (PU3NYECKUX BEIUYNH, HAXOIUThH (HOPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(bU3NIECKyI0 BETUUNHY C IPYTUMHU BEITMYMHAMH, CTPOUTH IpadUKu M3y4SHHBIX 3aBUCHMOCTEH
(hbUBUYECKUX BEIHYNH;

® XapaKTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SBJIEHUS M TPOLECCHI, HCIOJb3yd MpaBuUia
CIIOKEHHUsI CUJI (BJIOJIb OHOM MpsiMON ), 3aKoH I'yka, 3akoH [lackais, 3akoH Apxumena, paBuio
paBHOBecHs pplyara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHNYECKOM
SHEpPruM, NpU HTOM JaBaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHAa U 3allUCBIBaTh €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE;

e OOBIACHATH (U3UUECKUE SIBJICHMS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABISATh MPUUYUHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTMYECKUX IIAaroB ¢ ONOpoi Ha 1—2 M3yuyeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

e pemarh pacy€THBIC 337aud B 1—2 NEHCTBHS, UCHOIb3Ys 3aKOHBI M (DOPMYJIbI, CBSI3BIBAIOLINE
¢u3nyeckre BeNWYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 3a/1a4M 3allMChIBaTh KPaTKOe YCIOBHE,
MOJICTaBIATh PU3NYECKUE BEIMYUHBI B (DOPMYIIBI U POBOJIUTH PacYEThI, HAXOIUThH CIPABOYHbIE
JaHHbIE, HEOOXOAMMBbIE HJIsi pELIeHUs 3a7ad, OLIEHWBATh PEATMCTUYHOCTh MOJYyYEHHOU
¢bu3n4ecKoil BETMUNHBL;

® pacrno3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOLIM (U3NYECKUX METOJIOB, B
OINMCAaHUM HCCIIEJOBAHUS BBIIENATH MPOBEPSIEMOE MPEAIooKeHHe (THIOTe3y), pa3inyaTbh U
MHTEPIPETHUPOBATD MOJYUYEHHBIN Pe3yIbTaT, HAXOIUTh OIIMOKH B XOJ€E OIBITA, JA€TaTh BHIBOJIBI
10 €T0 pe3yJibTaTaMm;

® TPOBOJIUTH OMBITHl MO HAOMIOAECHUIO (U3UYECKUX SBICHUA WM (U3NYECKUX CBOHCTB TeI:
(dbopMynupoBaTh MPOBEPSIEMbIE MPEANONIOKEHUs, COOUpaTh YCTAHOBKY M3 MPEIIOKEHHOIO
000pyIOBaHUs, 3aIIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI;

® BBLINOJHATH MpSMblE U3MEPEHHsS] PAcCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CUJIbl H
TEMIIEpPaTyphl C UCIOJIb30BAaHNEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;
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® TPOBOJIUTH HCCIECIOBAaHME 3aBHUCHUMOCTH OAHOM (IM3WYECKOM BEIMYUHBI OT JAPYrod c
HCIOJIb30BAHUEM IPSIMBIX U3MEPEHHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABMIKYLIETOCs Tejla OT
BPEMEHHU [BW)KEHUS Tela, CUJIbl TPEHUS CKOJIBKEHMsS OT Beca Tesla, KayecTBa 00pabOTKH
IIOBEPXHOCTEN TEJI U HE3aBUCHMOCTH CHJIbl TPEHMS OT IUIOIIAJU CONPUKOCHOBEHUS TEJ, CHUJIbI
YIPYTOCTH OT YIUTMHEHUS MPYKUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTH
Telna M OT IUIOTHOCTU JKUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tela, OT INyOuHBI, Ha
KOTOPYIO IOTPY’KEHO TEJIO, YCIOBUH IJIaBaHMs TeJ, YCIOBHM paBHOBeCUs pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUH Y4eOHOT'O HCCIIEJIOBAaHUS, COOMpATh YCTAHOBKY M BBIOJIHSATH
U3MEpEHUs, CIeAys MpPeUIOKEHHOMY TIUIaHy, (UKCHpOBAaTh pe3yibTaThl IOJYYECHHON
3aBUCUMOCTH (PU3NYECKUX BEJIMUYUH B BUJIE IPEUIOKEHHBIX TAOIUIL U IPaUKOB, Je1aTh BBIBOABI
II0 pe3yJIbTaTaM MCCIEI0BAHNUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJINYMH (IJIOTHOCTh BELIECTBA >KUIKOCTU U
TBEPAOrO Tejla, CUJa TPEHMSI CKOJIBXKEHHSA, MAABJICHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JEWCTBYIONIAs HA TIOTPYKEHHOE B KUAKOCTH TEJO, KOAPPHUIIMEHT IMOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIEIys MPENJIOKECHHON WHCTPYKIWHU: TPU BBIIIOJHEHUH W3MEPEHU COOMpaTh
9KCIIEPUMEHTAIIBLHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHNUE UICKOMOW BEJIMYHHBI;

e coOuoaTh MpaBwiia TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ 1a00opaTopHBIM 000pYI0OBAaHUEM;

® yKa3blBaTh INPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAoNIecs COCy bl, 0apoMeTp, pblyar, MOJBUKHBIN U HEMOJABUKHBIN OJIOK,
HAKJIOHHAs IIJIOCKOCTB;

® XapaKTepu30BaTh NPUHIMIMBI JEHCTBUS H3Yy4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONOpOM Ha HX ONHMCaHHA (B TOM YHMCIE: TNONUIMIIHUKH, YCTPOWCTBO BOJOIPOBOAA,
THIpaBIMYECKUN TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOI HACOC, apeoMETp), HCIOJIb3Ys
3HaHHWA O CBOMCTBaX (PU3MYECKUX SABICHUM M HeoOXoauMble (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® [IPUBOJUTH NpUMEPHI (HAXOAUTHh MH(OPMALUIO O MpPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
(¢u3MYeCcKUX 3HAaHUHM B MOBCEIHEBHOM XU3HU [T oOecriedeHns: 0€301MacHOCTH U 0OpallieHNH
C NpubOpaMu M TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COONIOJIEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIEH CPELE;

® OCYLIECTBIISATh OTOOpP MCTOYHHUKOB MH(popManuu B VIHTEepHETE B COOTBETCTBUHU C 33aJaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIUXCA 3HAHUM M MyTEM CpPaBHEHMsSI Pa3IUYHBIX
HCTOYHUKOB BBLIEATh MHGOPMAIUIO, KOTOpas SBISETCS MPOTHUBOPEUYUBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

® CIIOJIb30BAaTh IMPU BBIOJHEHUU Y4YeOHBIX 3aJaHUN HAy4YHO--TIONMYJSPHYIO JIUTEPATYPY
($u3NYeCKOro coaep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BlajeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, mpeoOpa3oBaHUs HWHGOpPMALMU M3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e co3JaBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUSI Ha OCHOBE 2—3 UCTOYHUKOB
nHpopmanuu GU3NYECKOro CoJiepKaHus, B TOM YUCIIe MyOJIUYHO AesaTh KpaTKue COOOIIEHUs O
pe3yabTatax MPOEKTOB MM Yy4eOHBIX HCCIEIOBAaHMWA, HPU 3TOM TIPAaMOTHO HCIOJIb30BATh
M3YyYEHHBIN MOHATUHUHBIN anmapar Kypca (pU3HKH, COIPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

® [IpU BBHIIOJHEHUHU Y4EOHBIX NMPOEKTOB U UCCIEIOBAHUN pacrpeneisiTh 005 3aHHOCTH B IPYIIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3a/JladyaMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBHIA,
aJIcKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TIPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHCHUE OKPYKAIOIIMX.

PaGouas nporpamMma 1o (pu3rke 0CHOBHOTO 0011ero oopazosanus MBOY «Illkoma Nel109» 18



K xoniy o6yuenust B 8 kjiacce nmpeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHHSI BEIECTBA, KPHCTALUIMYECKME M aMop(HbIC Tesa, HACHIICHHBIN |
HEHACBILICHHBIA Iap, BIAXXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSAS OSHEprus, TEIUIOBOU
JBUTATENIb, JJIEMEHTApHBIN JJIEKTPUYECKUN 3apsi, JJIEKTPUUYECKOE II0JIe, MPOBOJHUKU H
TUDJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath sSBJICHUs (TEIIOBOE PAaCIIMPEHUE U CxKaTHe, Terionepeayda, TeIIOBOe paBHOBECHE,
CMauvBaHUe, KaNWUISPHbIC SBICHUS, UCIIApEHUEe, KOHJIEHCAIlHs, TUIaBlIEHUE, KPUCTAILTHU3aus
(oTBepaeBaHMEe), KHUIIEHHE, Temionepeaaya (TEIUIONPOBOJIHOCTh, KOHBEKIUS, HW3IIyYCHHE),
ANIEKTpU3alus TeJl, B3aUMOJCHCTBHE 3apsiioB, JCHCTBHUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUe, B3aUMOJEHCTBIE MAarHUTOB, NEHCTBHE MArHUTHOTO TMOJS HAa MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS MHAYKIHS) MO OMHCAHUIO WX XapPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIIEM MUPE, B TOM YHCIIE
¢usnveckue SBICHHUS B TPUPOAC: MOBEPXHOCTHOE HATSHKEHHE WM KANMJUIAPHBIE SBICHUS B
MpHUPOJIe, KPUCTAILIBI B Ipupoze, m3nydeHne ConHIla, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, MHEs, CHeTa, SJIeKTPUUYECKUE SBJICHUS B aTMOc]epe, IIeKTPUIECTBO
KMBBIX OPraHW3MOB, MarHUTHOE IoJje 3eMiH, Apeiid MoM0CcoB, pojlb MArHUTHOTO MOJS JUIS
KM3HHU Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM TEPEBOAMTD MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITh CYIIIECTBEHHbIE CBOWMCTBA (IpU3HAKU) (PU3NUECKUX SIBJICHUI;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TEN U PU3NUYECKUE SABICHUS, UCTIOIb3Ysl (PU3NUECKHUE BEIIMYNHBI
(Temmieparypa, BHYTPEHHSISI SHEPT U, KOJIMYECTBO TEIJIOTHI, YAeNbHas TEIUIOEMKOCTh BEIIECTBA,
yaenbHas TeljoTa IUIAaBJIEHUS, YAedbHas TEIUIoOTa NapooOpa3oBaHMs, yJelbHas TeloTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT MOJIe3HOTr0 NeHCTBUS TEIUIOBOM MAallMHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3/AyXa, OJJIEKTPUYECKUH 3apsijl, CWIa TOKa, DJEKTPUUECKOE HarlpsKeHHe,
CONPOTHBIIEHUE TPOBOJIHUKA, YJEIbHOE COINPOTHUBIEHUE BEIECTBA, paboTa U MOLIHOCTH
JIEKTPUUYECKOTO TOKA), MpPH ONHCAHUU TNPABHWIBHO TPAKTOBATh (U3NYECKUHA CMBICH
UCIOJIb3yEMbIX BEIMYUH, 0003HAYEHUS U €AMHUIBI (PU3UYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIWYUHY C JPYTMMH BEIMYWHAMHU, CTPOUTH TpapuKu
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHUS M MPOLECCHI, MCIONb3yS OCHOBHBIE
T10JIO’KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA, IPUHIIUI CYIIEPIIO3ULNH
noJjiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa Jjis ydJacTka LemH,
3akoH JDxoyns—JleHna, 3aKkOH COXpaHEHUS DSHEPrUM, NpU HTOM JaBaThb CJIOBECHYIO
(OopMyIIMPOBKY 3aKOHA U 3aMKUCHIBAaTh €70 MaTEMaTHUYECKOE BhIPaKEHHUE;

OOBSACHATH (hU3MUECKHE MPOIIECCHl U CBOMCTBA TE€Jl, B TOM YHCIE U B KOHTEKCTE CUTyalluil
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATh MPUUYMHHO-CIECTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE U3 1—2 JOTMYECKUX IaroB C ONnopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aqaud B 2—3 AEWUCTBUS, UCHOJIBb3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nyeckue BeIWYMHBI: HA OCHOBE aHaJM3a YCJIOBHS 33/1a4M 3alMChIBATh KPaTKOe YCIOBHE,
BBISIBJISTH HEAOCTAaTOK JaHHBIX JUIS PpEUIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U (HOPMYIIbI,
HeoOXoIuMBble A €€ pelIeHUs, IPOBOAUTH PACUETHl M CPaBHUBATH TOJYYEHHOE 3HAYCHHE
($u3M4eCKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;
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® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh HPU NOMOIIM (U3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAaHUE HCCIEA0BAaHUSA, BBIICIATH IMPOBEPSEMOE IPEANONIOKEHHE, OLICHHUBAThH
MPaBWJIBHOCTb MOPSIIKA MPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBL;

® [IPOBOJUTH OMbBITHl MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WIM (PU3NYECKHMX CBOWCTB TN
(KanmwIsipHBIE SIBJICHHUS, 3aBUCHMOCTb JaBJIGHUS BO3JyXa OT €ro o0néma, TemrmepaTyphl,
CKOPOCTH TIpOLIeCCa OCTHIBAHMS W HAarpeBaHusl NpPU M3IIYYEHHH OT LBETa H3JIydaromen
(mormomraroneii) MOBEPXHOCTH, CKOPOCTh HCHApEHHs] BOJBI OT TEMIIEPATyphl JKUAKOCTH M
wiom@aau e€ MOBEPXHOCTH, AJIEKTpU3alUs Tel U B3aUMOICHCTBHE 3JIEKTPUUYECKUX 3apsIoB,
B3aMMO/JICIICTBIE TOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allMsi MAarHUTHBIX TIOJIEH MOCTOSIHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOWCTBA  DJIEKTPOJABHUTATEIsl  TOCTOSHHOTO  TOKa):  (OpPMyIHpOBaTh  MPOBEPsiEMbIC
MIPEIOIOKEHHsI, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO O0OpYyIOBaHMs, OIMUCHIBATH XOJ
ombITa U (OPMYIHPOBATH BHIBOIBL;

®  BBINOJIHATH MPSMBIC U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIHHON BIAKHOCTU BO3yXa, CUJIbI TOKA,
HaAMpPsDKEHUs C UCIHOJB30BAaHUEM aHAIOTOBBIX NPUOOPOB U JATYMKOB (DPU3MUECKHX BEIUYHH,
CpaBHUBATH PE3YyJIbTATHI N3MEPEHUH C YUETOM 33/1aHHOM a0COIIOTHOW MOTPEIIHOCTH;

® T[POBOJUTH HCCJIEIOBAHUE 3aBUCHUMOCTH OIHOW (DU3UYECKOM BEIMYMHBI OT JpYrod c
MCTIOJIH30BaHUEM MPSMBIX U3MEPEHUH (3aBHCUMOCTB COTIPOTUBIICHHUS TPOBOJHHUKA OT €r0 JJTUHBI,
TUIONIA/IA TIOTIEPEYHOTO CEUYEHHUsS U YIENbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHHUKA, CHIIBI
TOKa, WIYIIErO0 4Yepe3 NPOBOJHUK, OT HANpPSHKEHUS Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIeIOBATEIHHOTO ¥ TAPAIIETFHOTO COSTMHEHNUH ITPOBOIHUKOB): IJIAHUPOBATH UCCIIEIOBAHNE,
coOHMpaTh YCTAaHOBKY W BBINOJHATH U3MEPEHHUS, CIEAYS MPEATIOKECHHOMY IUIaHy, PUKCHPOBAThH
pe3yabTaThl MOMYYSHHON 3aBHCHMOCTH B BHJE TaOMWI] W TpapuKOB, AENATh BHIBOIBI II0
pe3ynbTaTam HCCleI0BaHNUS;

® TIPOBOJIUTH KOCBEHHBIC M3MEpEeHHs (PU3MUECKUX BeNWYHMH (yIelbHas TeTUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUUYECKOr0 TOKa): IUIAHUPOBATh
M3MEPEHUs1, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys TPEAIOKEHHON HHCTPYKIIUH, U
BBIYHCIISATH 3HAYCHHUE BEITMYNHBI,

e coOdr0aTh MpaBUjIa TEXHUKU O€30MacHOCTH MU paboTe C 1abopaTOpHBIM 00OPYIOBAHHUEM;

® XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOUCTB C
OTOpOH Ha WX OMUCaHWsA (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, TapoBas
TypOHMHa, aMIlepMeTp, BOJIBTMETP, CUETUHK DICKTPUUECKONH DHEPTUH, IEKTPOOCBETUTEIHHBIC
mpuOOpHI, HarpeBaTelbHbIE SIEKTPONPUOOPH (MIPUMEPHI), DIEKTPUUYECKUE MPETOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOABHUraTeNb IOCTOSHHOTO TOKa), MCIONB3Ysl 3HAHUS O CBOMCTBAax
(bu3nyecKuX sIBICHUN U HEOOX0oAUMbIe GU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U W3MEPUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETp, THTPOMETD,
JIBUTaTellb BHYTPEHHETO CrOPaHUsI, JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI dJIEKTPUUYECKHX
Henei ¢ mocjaenoBaTeIbHbBIM M MapajuIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jindas YCIOBHbBIE
0003HaYECHHUSI PJIEMEHTOB JIEKTPUUECKHX IIETel;

® PUBOAUTH MPUMEPHI (HAXOAWTHh MH(DOPMALHUIO O TPUMEpax) MPAKTHUUYECKOTO HCIIOIH30BAHUS
(bU3UYECKUX 3HAHUI B TTOBCEAHEBHOM KU3HU JIJIsl 0OECTIeYeHHsT 0€30MMacCHOCTH MPH O0paIeHuH
c mpulOopaMu U TEXHUYECKHMMH YCTPONMCTBAMH, COXPAHEHUS 370POBbS U COOJIOIACHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpelie;
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OCYILIECTBIATh MOUCK HH(MOpManuu (U3NIECKOro coiepkaHusi B VHTepHeTe, Ha OCHOBE
UMCIOIIMXCS 3HAaHUH W TYTEM CpaBHEHUS JIOMOJHHUTENBHBIX HCTOYHHKOB BBIICIATH
UH(OPMAIIHIO, KOTOPAs SBJISETCS MPOTUBOPEYUBOM MIIM MOXKET OBITh HETOCTOBEPHOM;
UCTIONIB30BATh TP  BBIIOJIHEHUH YYEOHBIX 3aJaHUi HAyYHO--TIONMYJISIPHYIO JIUTEPaTypy
(U3MUECKOTO CONEpXKAaHUsS, CHPAaBOYHBIE MaTepHanbl, pecypchl ceTn VIHTEepHET, BlageTh
npuéMamMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHbIE MMCHMEHHBIE U KPAaTKUE YCTHBIE cOOO0IIEeHHs, 000011as nHpopMaLuio
U3 HECKOJIBKUX MCTOUYHUKOB (DU3UYECKOTO COAEPIKAHUS, B TOM YHCIIE MYOJIMYHO MPENCTABIATh
pe3ynbTaThl NPOEKTHOW WM HCCIENOBATEIbCKOM JEATENFHOCTH, IPH 3TOM TIPaMOTHO
UCIIOJIb30BATh M3YYCHHBIH MOHATHHHBIN anmapar Kypca (HU3UKH, CONPOBOXIATh BBICTYILICHUE
MpE3EHTALNEN;

IIPY BBIIOJIHEHUN YYEOHBIX MPOEKTOB M MCCIENOBAHUM (DPU3NYECKUX MPOLIECCOB paclpeessaTh
0053aHHOCTH B TPYIINE B COOTBETCTBUU C ITOCTABICHHBIMHU 33J[a4aMH, CIICJUTD 32 BHIMIOJIHEHHUEM
IUlaHa JEWUCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIGHUBATh COOCTBEHHBIH BKJIQJ B
NEATeNIHOCTh ~ TPYIIIBL, BBICTPAaUBaTh KOMMYHHMKATHBHOE B3aHMMOJECIHCTBHE, IPOSBIIS
TOTOBHOCTb Pa3pemiaTtb KOH(IUKTHI.

K xoHuy oOyuenus B 9 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JIOJKHBI OTpaXKaThb
c(OpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:

WCTIOJIH30BATh TIOHATHS: CUCTEMa OTCYETA, MaTepHUaIbHAsI TOYKA, TPACKTOPHUS, OTHOCUTEILHOCTh
MEXaHUYECKOTO JIBYDKEHUS, negopmanus (ynpyras, IUIaCTHYECKast ), TpeHue,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEIIO, IEHTP TSHKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHHMUYECKUE KOJIEOaHHsI U BOJIHBI,
3BYK, HH(PaA3BYK M YIbTPa3BYK, FIEKTPOMArHUTHBIC BOJHBI, IITKATa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPbI CIYCKAHUS U MOTJIOUIeHUs, aabda-, 0eTa- u
raMMa-Hu3J1y4eHHs], U30TOIbI, sIepHask SHEPreTHKa,

pa3nuyath sBJICHMS (paBHOMEpPHOE M HEPaBHOMEpPHOE MpPSIMOJIMHEHHOE JBHXKEHHE,
PaBHOYCKOPEHHOE NPAMOJUHEHHOE JBHM)KEHHE, CBOOOJHOE TMaJeHHE TeJl, pPaBHOMEPHOE
IBIDKEHUE IO OKPY)KHOCTH, B3aMMOJCHCTBHE TeEIN, PEaKTHBHOE [BHKEHHE, KojebOaTeIbHOe
JIBUKEHHE (3aTyXalollue U BBIHY)KJEHHbIE KOJeOaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE,
OTpaKEHHE 3BYKa, IMPSAMOJIMHEHHOE pPACIpPOCTPaHEHUE, OTPAKEHHWE M NPETOMIIEHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTPAXEHUE CBETA, pa3jioKeHHEe OeJoro cBeTa B CIEKTP M CIIOKEHHUE
CTIEKTPAJIGHBIX I[BETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs PaJMOAKTHBHOCTH, BO3HHMKHOBEHHE
JMHEWYaTOTO CIEKTPa N3TYUICHHUS) IO OTMCAHHIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JI€MOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSIBIICHHE U3YICHHBIX (PM3UIECKUX SBICHUH B OKPYKAIOIIEM MUPE (B TOM YHUCIIE
¢u3nyeckue ABJICHUS B IPUPOJIE: MPUIMBBI U OTIUBBI, ABMKeHHE MaHeT COHEYHOM CUCTEMBI,
PEaKTUBHOE JBM)KEHUE KMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE,
celicCMUYeCKHe BOJIHBI, I[yHaMH, 3XO0, [[BETA TeJI, ONTHYECKHUE SBICHUS B IPUPO/IE, ONOTIOTHIECKOE
JeiicTBHE BUAMMOrO, YIbTPa(dUOIETOBOTO M PEHTICHOBCKOTO H3IYYEHHM, €CTeCTBEHHBIH
PalMOaKTUBHBIA (OH, KOCMUYECKHE JTy4YH, PAANOAKTUBHOE U3Ty4eHUE PUPOIHBIX MUHEPAJIOB,
JeiCTBUE PATUOAKTUBHBIX W3JIYYEHHH Ha OpPraHu3M 4YelOBeKa), IMPH 3TOM IEPEeBOJIUTH
MPAKTUYECKYIO 33/1a4y B YUCOHYI0, BBIJCISTH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3HUECKUX
SIBJICHHI,
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®  OMNWCHIBATH U3YYEHHBIC CBOMCTBA TN U (PU3UUECKHUE SBICHNUS, UCTIONB3Ys (PU3HUECKUE BEINIMHEI
(cpenHsis M MIHOBEHHas CKOPOCTb Te€jJda IIPM HEPAaBHOMEPHOM JBMKEHHM, YCKOPEHHE,
nepeMelleHe, IMyTh, YIJIoBas CKOPOCTb, CWJIAa TPEHMs, CUIAa YOPYroCTH, CHJIA TSKECTH,
YCKOpPEHHE CBOOOIHOTO MAJCHHS, BEC Tela, MMITYJIbC Teja, MUMITYJIbC CHIIbI, MEXaHHYECKas
paboTa ¥ MOIIHOCTH, MOTEHIMANbHAS DHEPTUsl Telld, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAJIbHAsI SHEPIUs CXKATOM INPYXKHUHbBI, KHHETHYECKasl SHEpPrus, MOJIHAs MeXaHHYecKas
SHEprus, NepuoJ M YacToTa KoJieOaHul, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IOKa3aTejlb IPEJOMJIEHUS CPEIbl), IPU ONMCAHUM IPABUIIBHO TPAKTOBATH
(¢u3nYeCKuil CMBICT UCIOB3YEMbIX BETUMYMH, 0003HAUCHUS U €IUHHIBI (PU3NYECKUX BEIHYUH,
HaXOAUTh (OPMYJIbI, CBSA3bIBAIOILUE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYIMMH BEIMYMHAMU,
CTPOUTH TPapUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

® XapaKTepu3oBaThb CBOWCTBa TeJ, (U3MYECKHE SBJICHUS M IPOLECCHl, HCMONb3ysd 3aKOH
COXPAHEHMsI 3HEPruM, 3aKOH BCEMUPHOI'O TATOTEHUS, MPUHLUI CYNEPIO3ULMHU CHUJI, TIPUHIIMII
OoTHOcUTeNbHOCTU ['anmmiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMIIYJIbCA, 3aKOHbI
OTpPaXKCHUS U IPEIIOMIICHUS CBETa, 3aKOHbI COXPAHEHHUs 3aps0BOIO U MAacCOBOIO YHUCEIN MpHU
SJICPHBIX peaKIUsX, IPU 3TOM JaBaTh CJIOBECHYI (OPMYJIMPOBKY 3aKOHA M 3alUCHIBATh €ro
MaTeMaTHYeCKO€e BbIPAXKECHUE;

e OOBIACHATH (PU3MUECKHE MPOLIECCHl U CBOICTBA Ted, B TOM 4YMCIE€ M B KOHTEKCTE CUTYalMi
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BIABIATh NPUUMHHO--CIIEJICTBEHHBIE CBSI3U, CTPOUTh
00BsICHEHUE U3 2—3 JIOTMYECKUX IIaroB C OMOpOoi Ha 2—3 M3yYCHHBIX CBOMCTBA (DPU3NUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIC 331a4u (ONMUparOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIIOIb3YS 3aKOHBI
u QopMmysbl, cBs3bIBaronIve (U3MUECKUE BEIWYMHBI: Ha OCHOBE aHajlW3a YCJIOBUS 3ajadd
3aIlMCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BEIOMPATh
3aKOHBl M (OPMYJbI, HEOOXOAWUMBIE [UIS PpELIeHUs, MPOBOJUTH pPACUEThl M OLIEHUBATh
PEATMCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BEITMUHHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOYKHO PEIIUTh HpU HNOMOIIM (U3NYECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIEA0BAaHUSA, BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHHE, OIEHUBATh
NPAaBUIBHOCTh MOPSAJKA MPOBEJIEHHUS MCCIENOBAaHUS, JIelaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

® TIPOBOJUTH ONBITHI MO HAOMIOAECHUIO (DU3NYECKHX SIBICHUH WIM (PU3HMUECKUX CBOICTB Ten
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHs SHEPrHH, 3aBHCHUMOCTH IepHOJa
KoJe0aHui MPY>KUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/IBI MAJTBIX KOJIEOaHMH, TPSIMOJIMHEHHOE PACTIPOCTPAHCHUE CBETA, Pa3JI0KEHUE OEJIoro
CBETa B CHEKTP, U3yUEHUE CBOMCTB M300paXKEHUS B IUIOCKOM 3€pKaJie U CBOMCTB M300paKEHUS
npeaMera B COOMparolieil JInH3e, HaOI0JeHNUE CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3IY4YEHUs):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 060pYyA0BaHUS, OMUCHIBATH X0
OTIBITA M €T0 PE3YNbTaThl, POPMYINPOBATH BHIBOJIEI,

® IPOBOJUTH NPHU HEOOXOAMMOCTH CEPUI0 NPSMBIX HU3MEPEHMH, ONpeNensisi cpeqHee 3HaueHHe
n3MepsieMor BeNMUYUHBI ((POKYCHOE paccTosTHUE coOMparomel JUH3bI), 000CHOBBIBATH BHIOOD
crnioco6a u3MepeHus (M3MepUTeNLHOro Ipudopa);

® [IPOBOJUTH HCCIEIOBAHHME 3aBHUCUMOCTEH (M3NYECKHUX BEIMYUH C UCIOJIB30BAHUEM IMPSAMBIX
M3MEepeHui (3aBUCUMOCTb IIYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HadalbHOM
CKOpOCTH, Iepro/ia KojJeOaHuil MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH YTJa
OTpa)KEHMsI CBETa OT yIJla MaJeHWsl U yIyla MPEeJOMIICHHs OT yIJla MaJeHHus): IUIAHUPOBATh
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HCCIIeIOBAaHKUE, CAMOCTOSATENIBHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThl MOJYyYEHHOM
3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUIE TAOJIHUII U TPaUKOB, A€TIaTh BHIBOJIBI 10 pE3yIbTaTaM
HCCIIEIOBaHMS;

® [IPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUUUH (CpeAHsAs CKOPOCTh U YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpEHHE CBOOOIHOTO TMaJeHHs, >KECTKOCTh TMPYXKHHBI,
KOY(Q(QULIHUEHT TPEHMsI CKOJIbKEHHs, MEeXaHndeckas paboTa W MOILIHOCTb, YacTOTa U NEPHUOA
Kose0aHUH MaTeMaTHYeCKOro M MPY)KUHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparolei
JUH3BI, PAAMOAKTHUBHBIA (OH): IUIAHHUPOBATH HU3MEPEHUs, COOMpAaTh HKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJHATH U3MEPEHUS, CIEAYS NPEAJIOKEHHON HHCTPYKLIUY, BBIYUCIIATH 3HAYCHHE
BEJIMYMHBl M AHAIW3MPOBATh IIOJYYCHHBIE PE3YJIBTAaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
HU3MEpEHHUI;

e coluoJaTh MpaBuiia TEXHUKHU O€30IIaCHOCTH IIpU paboTe ¢ 1abopaTopHbIM 000pYy10BAHUEM;

® pa3IMYaTh OCHOBHBIC TNPHU3HAKU HM3YYCHHBIX (U3NYECKUX MOJEJCH: MaTepuanbHas TOYKa,
a0CoOJIIOTHO TBEPOE TEJI0, TOUCUHBIM HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHeTapHasi MOJIENb
aTOMa, HYKJIOHHAsI MOZI€JIb aTOMHOTO S1/1pa;

® XapaKTepu30BaTh NPUHLUIMBI JEHCTBUS H3y4EHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha UX ONucaHus (B TOM YHUCIE: CIHUIOMETP, JATYMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUs, paKeTa, 23XO0JIOT, OYKH, Mepuckor, (oToannapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOIN, JO03UMETpP, KaMepa BuibcoHa), HCIONB3ysl 3HaHMS O CBOMCTBAX (U3MYECKUX
SBJICHUH U HEOOXOMMble (PU3UUECKHE 3aKOHOMEPHOCTH;

® HCIOJIB30BATh CXEMbl M CXEMAaTHUYHbIE PHCYHKM W3Y4YEHHBIX TEXHHUYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX TNPUOOPOB M  TEXHOJOTHMYECKUX MPOIECCOB TMpPH pElIeHHH Yy4eOHO--
MIPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI I MIOCTPOEHUS N300paKeHH B IIJIOCKOM 3epKalie U
coOuparoiei JTUH3E;

® [IPUBOJUTH IpUMEPHI (HAXOAUTHh MH(OPMALUIO O MpPUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(¢u3MYeCKUX 3HaHUN B MOBCEIHEBHOMN XU3HU NI 00ecredeHnsi Oe30MacHOCTH NpU 0OpaleHUH
C NpubOpaMu M TEXHUYECKUMHU YCTPOICTBAMHU, COXPAaHEHMs 370POBbS U COOJIIOJICHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

® OCYIIECTBJIATh MOUCK MHPOPMALUU (PU3UIECKOTO cojepkaHus B MIHTEpHETe, caMOCTOSATEIBHO
(dbopMyIHMpys TOUCKOBBIN 3alpOC, HAXOAUTHh MYTH ONpPEIENEHHs JOCTOBEPHOCTH MOIYYEHHOM
nH(}OpMaILIUK HAa OCHOBE UMEIOIINXCS 3HAHUI U TOTIOJTHUTEIbHBIX HCTOYHHKOB;

® UCMOJNb30BaTh MpPH BHINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJSIPHYIO JUTEpaTypy
(U3MYECKOTO COJiep’KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HWHTepHeT, BIaAeTh
npuéMamMu KOHCIIEKTUPOBaHMS TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUYECKOTO COAEp)KaHUs, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
MIPOEKTHOM WJIM HCCIIEOBAaTeNbCKOM JI€ATENbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3Y4YECHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszena (GU3MK{ U CONPOBOXK/IATh BBICTYILIEHUE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

Nen/mm HaumeHnoBanue Kommue OcHOBHOE MPpOrpaMMHoOe OCHOBHBIE BHIBI Hcnoan3oBanue
pa3aesioB U TeM CTBO coJep:kaHue JesITeJIbHOCTH 00y4aroImuxcst 3JIEKTPOHHBIX (IU(POBBIX)
yue0HOro nmpeamera 4acoB o0pa3oBaTe/ILHBIX PecypcoB

Pa3nes 1. ®usuka u ee poJib B Il

O3HAHHUM OKPYKAKOIIECro MUpa

1.1 |®u3uka—Hayka o 2 (®u3uka — Hayka o npupoje. SIBineHus BhisiBiIeHHE pa3iuiuii MEXIY PU3NIECKUMU UXHUMUYECKUMU https://resh.edu.ru/subject/23,
npupoie npupoasl. PusHUecKue SBICHHS: npeBpaiieHusIMH. PacniosHaBanue v KiaccupuKanus GU3nIeCKux http://sch_ool-colIection.edu.ru/,
MEXaHHUECKHE, TEIUIOBbIC, MCKTPHIECKHUE, SIBIICHHI: MEXaHUYCCKHX, TEIUIOBBIX, JIICKTPHICCKHUX, MArHHTHBIX 1 htts://uchi.ru,
MarHHUTHBIE, CBETOBbIE, 3BYKOBBIC cBeToBbIX. HabmroieHne u onucanue Gu3nIecKuX siBICHU https://rusneb.ru/
1.2 | ®usmyeckue 2 |®usnyeckue BeauuuHbl. 3Mepenue OmnpeeneHne HEHbI ISICHUS KAl K3MEPUTEIBHOTO MpUdopa. https://resh.edu.ru/subject/23,
(pusnueckux BenuuuH. OU3MYECKHE M3MepeHne JIMHSIHBIX pa3MepoB TeJl U IPOMEKYTKOB BPEMEHH € http://school-collection.edu.ru/,
BETMIIHEL npuGopsL. [10rpeIHOCTb H3MEPEHH L. yu€Tom norpenrHocreii. MsmMepeHne 00bEMa ®HUIKOCTH U TBEPIOTO htts://uchi.ru,
Mesx1yHapoIHas cHeTeMa rena. Mi3aMepenue TeMneparypsl Py MOMOIIH YKUAKOCTHOTO https://rusneb.ru/
e UHAL TEPMOMETPA 1 IATHHKA TEMIIEPATYPBI. BhIMoNHEeHIE TBOPUESCKUX
3aJJaHuil 110 MOUCKY CIIOCOO0B M3MEPEHHs HEKOTOPBIX (PH3HIECKUX
XapaKTEPUCTHUK, HATIPUMED, Pa3MEPOB MaITbIX 00BEKTOB (BOJIOC,
MPOBOJIOKA), YAAIEHHBIX 00BEKTOB, OOJBIITNX PACCTOSTHUM, MAJTBIX
MPOMEXYTKOB BpeMeHHU. OOCyXIeHHEe IpeaIaraeMbIX CIIOCOOO0B.
1.3 | EcTecTBEeHHO- 2 [Kak ¢usuka u 1pyrue ecTeCTBEHHbIE HAYKH — |[BBIIBIKEHHE TUIIOTES, OOBSICHSIFOLIUX IPOCTHIC SIBICHHUSL. https://resh.edu.ru/subject/23,

Hay4HbIH METOJ

n3y4aroT npupony. EcrecTBeHHO-Hay HBII
METO/]] TO3HAHH: HaOJI0ICHNE, IOCTAaHOBKA

[Mpennoxxenue crioco6oB mpoBepky runotes. [Ilposenenue
MCcieJOBaHMs 110 IPOBEpKe Kakoi-mroo rumoressl. [loctpoenue
MpocTedInnx Moeseil GU3NIecKux SBICHUH (B BUIE PUCYHKOB HITH

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/

IIO3HaHUA Hay9IHOT'O BOTIPOCA, BHIIBUKEHUE TUTIOTE3, 9
CXCM), HanpuMmep, nNaeHue npeameTa; npsaIMOJINHEHMHOC
PKCIIEPUMEHT I10 TTPOBEPKE TUTIOTE3,
PacIpOCTPaHEHUE CBETA
00BsICHEHNE HAOIIOIaeMOr0 SIBJICHHUS.
Onucanne GU3MIECKHX SBICHUH C ITOMOIIBIO
MOJIeTIeH.
HToro nmo pasaeny 6

Paznen 2. [lepBonayajibHbIe CBeleHUs O CTPOEHMH BelleCcTBa

21 |CTpoeHue BemiecTBa 1

CTpOCHI/Ie BCHICCTBA: ATOMbBI U MOJICKYJIbI, UX
[Pa3MCPHI. OHBITBI, JOKa3bIBAOIINEC
JMUCKPETHOC CTPOCHUE BEIIECTBA

HaGuoenue 1 MHTEpIIpeTanus OIbITOB, CBHIETEIBCTBYIOIINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM
pa3IUYHBIX BEIECTB B Boje. OLieHKa pa3MepoB aTOMOB U MOJIEKYJI C
mcrosb30BaHueM (ororpaduii, MOIy4eHHbIX HA ATOMHOM CHJIOBOM
mukpockorie (ACM) — naboparopnast pabora 1o teme: «OneHka
ImnamMeTpa aToMa METOJIOM PSZIOB (C UCTIONb30BaHUEM (poTorpaduii)y.

OmnpeneneHne pa3MepoB MabIX Tell

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/
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2.2 JlBmxenue u 2 JIBmwxenue yactun Bewectsa. CBs3b Ha6mo1enue u 00bsicCHEHHE OPOYHOBCKOTOIBUIKEHHUS U SBIICHUSI https://resh.edu.ru/subject/23,
B3aHMOﬂeﬁCTBHe CKOpOCTI/I JOBUKECHMS YaCTHI] C TeMHepaTypof/'L ,HI/I(i)(l)y?)I/II/I. HpOBeI[eHI/Ie 1 00BbCHEHUE OIBITOB I10 Ha6J'IIO,HeHI/IIO http://SChOO|-CO||eCti0n.edU.I’u/,
YACTHII BEIECTBA BpoyHOBCKOE IBIDKeHHE, TH(dy3us. TEIIOBOTO paciipenus ra3os. [IpoBeneHie u o0bsIcHeHHe onbITOB Mo tts://uchi.ru,

B3anMO/IeiiCTRIE YACTHI[ BEIIECTRA: 0OHaPY )KEHHIO CUJI MOJIEKYJISIPHOTO MPUTSDKEHUSN OTTAIKUBAHUS https://rusneb.ru/
NPUTSKECHUE U OTTAIKHUBAHUE
2.3 |ArperaTHsie COCTOSIHUS| 2  |ArperaTHble COCTOSHHMS BEIIECTBA: CTpoeHne [Onucanue (C UCTob30BaHUEM NPOCTBIX MOJIeNel) OCHOBHBIX pasiuumii https://resh.edu.ru/subject/23,
BelLIeCTBa ra3oB, XHIKOCTEH M TBEPIBIX B CTPOCHHUH Ta30B, JKUAKOCTEH U TBEPIBIX Tel. OOBsICHECHHE MaJOH http://school-collection.edu.ru/,
(KpUCTAILTHYECKHX) Tell. B3anMocBsi3b Meskry CKHMACMOCTH KHUIAKOCTEH M TBEPIBIX TEI, 6"0an0171 CKUMAEMOCTH htts://uchi.ru,
CBOMCTBAMH BEIECTR B PA3HBIX arperaThpx | 230B- OGbsicHeHHE COXpaHEHHsT (POPMBI TBEPIBIX TEN U TeKyHecTn https://rusneb.ru/
COCTOHUSX ¥ HX ATOMHO- MOJEKYIISPHBIM bKUAKOCTH. [IpoBeIeHrE OIBITOB, TOKA3EIBAIOIINX, YTO B TBEPIOM
COCTOSIHHH BOJIbI YACTHIIBI HAXOJIATCS B CPEHEM JaNbIle APYT OT Apyra
CTPOCHHCEM. OcobenHOCTH arperaTHEIX (TTOTHOCTH MEHBIIIE), YE€M B JKHIKOM. Y CTAHOBIICHHE B3aHMOCBSI3H
COCTOAHMH BOJBI MEX Ly 0COOEHHOCTSMH arperaTHBIX COCTOSHUH BOJBI U
CylIecTBOBaHHEM BOJHBIX oprann3mMoB (MC — 6uosiorusi, reorpadusi)
HToro no pazaeny 5
Pa3nen 3. /IBu:KeHUe U B3auUMojelicTBHE Tel
3.1 | Mexaumueckoe 3 Mexanunueckoe aBuxkeHre. PaBaomeproe  [Mccrenosanue paBHOMEPHOTO IBIKEHHS, ONpeieNieHe ero npusHakos. [https://resh.edu.ru/subject/23,
¥ HepPaBHOMEPHOE {BIKeHHe. CKOPOCTb. Ha6m01eH1e HEpaBHOMEPHOTO JIBH)KEHHS M OTIPEIEIICHUE €T0 OTIIHYHIA http://sch_ool-colIection.edu.ru/,
ABHKCHHEC C 0T paBHOMepHOTOABMXeHNs. ONpeeneHne CKOPOCTH paBHOMepHoro  [htts://uchi.ru,
PEAHAACKOD OCTf’ TpH HEPaBHOMCPHOM IBIOKEHMS (IIApUKA B XKHUIKOCTH, MOJIEITUAIEKTPHIECKOro aBToMo0mis |https://rusneb.ru/
JIBHOKEHUHU. Pacu€r nmyTu npemennu 1 T.11.). OnpeneneHne cpeaHel CKOPOCTH CKOJMBKEHUS OpycKa Uin
ABMIKCHUS [apyKa Mo HaKJIOHHOU INIOCKOCTH PelieHue 3aiay Ha onpeeneHue
MyTH, CKOPOCTHH BPEMEHH PABHOMEPHOTO JIBIDKEHHS. AHAIN3
rpaduKOB 3aBUCHMOCTH ITyTH U CKOPOCTH OT BPEMEHH
3.2 | Unepuus, macca, 4 [SIBneHue nHepiyu. 3aKOH HHEPLHH. OOBsICHEHHE U TIPOTHO3UPOBAHKE SIBIICHUIT, 00YCIIOBICHHBIX UHEpLUel, https://resh.edu.ru/subject/23,

IIJIOTHOCTB

B3aumoaeiicTBUeTEN KaK NPUYMHA
M3MEHEHHUSI CKOPOCTH JBMKECHHSI Tell. Macca
KakMepa MHEpTHOCTH Tena. [moTHOCTh
BemecTBa. CBA3b IIIOTHOCTH C KOJTUYECTBOM
MOJIEKYJIB euHHMIIe 00BEMa BeleCTBA

HAapUMep, YTO MPOUCXOIUT MPU TOPMOKEHUH HIIM PE3KOM MaHEBpE
ABTOMOOWIISI, TOYEMY HEBO3MOXHO MIHOBEHHO NPEKPATHTh JBHIKCHHUE
Ha BEIOCHUIIEIEUIIN caMoKare U T. A. IIpoBeieHHEe U aHANU3 OIBITOB,
VMEMOHCTPUPYIOMINX U3MEHCHNUEC CKOPOCTH ABMKCHUS TEJIAa B PE3YJILTATE
IMEeNCTBUSA HAa HETOAPYIUX Tell. PeleHue 3a1a4 Ha ONpeeeHUe Macehl
rena, ero o0bEMa 1 TIoTHOCTH. [IpoBeieHne 1 aHATTN3 OTIBITOB,
ITEMOHCTPHUPYIONINX 3aBUCIMOCTD N3MEHEHHUSICKOPOCTH TeJla OT €ro
MAaCChI ITpU BSaHMOHefICTBPII/I TCII. I/I3MepeHI/1e MacChI TEJIapa3InNIHbIMU
criocobamu. OrpezeseHue IIOTHOCTH Tella B pe3yibTaTe U3MepeHHs
ero macchol ¥ 00bEMa.

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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3.3

Cuna. Buns! cun

14

Cuiia Kak XapaKTepUCTUKAaB3auMOICHCTBUS
ren. Cuna ynpyrocta u 3akoHl yka.
M3mepenue Cuibl ¢ TOMOIIBI0 JUHAMOMETPA.
SIBeHue TAroTeHus u cunatsokecTu. Cuna
TSDKECTU Ha IPYTHX IU1aHeTax. Bec Tena.
HesecomocTth. Ci0KeHHE CHII,
HAaNpaBJIEHHBIX IO OAHOUMPSIMOA.
PaBHOnelicTBYIOWAs cuil. Cujia TpEeHHUS.
TpeHuecKonbKeHUs U TpeHue nokos. TpeHue
B IPUPOJIEU TEXHUKE

W3yyeHne B3anMoAeHCTBUS KaK NPUUMHBI H3MEHEHUSI CKOPOCTH
Tena Wi ero nedopmannu. OnrcaHue peasbHBIX CHTYalnit
B3aUMO/ICHCTBUATEIN C TOMOLIBIO MOJIeJIeH, B KOTOPBIX BBOJHUTCS
TIOHSITHE U U300paskeHne CUIIbL. M3yueHue Critbl yrpyrocTH.
HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT YAJIHMHEHHS
PE3MHOBOTO MIHYpA WITH MPYXKHUHHI (C TOCTPOCHHUEM Tpaduka).
AHaM3 NPaKTUYECKUX CUTYALUH, B KOTOPBIXIIPOSIBIISIETCS
JEUCTBHE CHIIBI YIIPYTOCTH (YIPYrOCTh Ms4a, KPOCCOBOK, BETOK
JepeBa U 1p.). AHaIU3 CUTYaINi, CBA3aHHBIX C SBICHHEM
TaroTeHus. O0bsCHeHHE OpOUTATIBHOTO IBMKEHHS IUIaHET ¢
HCIOJIb30BAHUCM ABJICHUSA TATOTCHUA U 3aKOHAWHCPUHU.
W3mepenne Beca Tena ¢ MoMoIbio AuHaMoMeTpa. ObocHOBaHNE
3TOTO crioco0a U3MEPEHUsL.

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/

IAHaJTN3 1 MOJIETTMPOBaHUE SBICHUS HEBECOMOCTH.
DKCIIepUMEHTAJIBHOE MOJIyYeHHUE MPaBUIIa CI0XKEHUS CHII,
HAIPaBJIEHHBIX BJIOJIb OJTHOUMPsMOi. OmpeneseHre BeTUIHHbI
[paBHOJIEHCTBYIOIIEH cuil. V3yueHne Cusibl TpEHUS! CKOJIbKEHUS U CUIIbI
TpeHus ToKos. VccrenoBaHme 3aBUCHMOCTH CHITBI TPEHHUSIOT CHITBI
ITaBJICHUS W CBOWCTB TPYIIMXCS MMOBEPXHOCTEH. AHAIH3 MPAKTHYSCKUX
CUTYyaIuii, B KOTOPBIXIIPOSBIIACTCS ISUCTBHUE CHITBI TPESHUS,
MCTIONB3YIOTCS CITOCOOBI €€ YMEHBIIICHNSI MITHYBEIMICHUS (KaTaHUE Ha
ITBDKAX, KOHbKaX, TOPMOKEHHE aBTOMOOWIIA, MICTIOJIE30BaHHE
MOIIIMITHIKOB, TIABaHUE BOAHBIX XKUBOTHBIXH JIp.). Pemenne 3amgad ¢
MCIIONTb30BaHUEM (HOPMYII JIsl pacuéTa CUJIbl TSHKECTH, CHITBI
[YIPYTOCTH, CHJIBI TPEHUS

https://resh.edu.ru/subject/23,
http://school-collection.edu.ru/,
htts://uchi.ru,

https://rusneb.ru/

Hroro no pazneny

21

Paznen 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEN U ra3oB

4.1 | HaBnenue. 3  [laBnenue. CriocoObl yMEHBIIICHHUS U |AHa3 U 00BSICHEHHUE OIBITOB U MPAKTUUECKMXCUTYAIMH, B KOTOpbIX  |https://resh.edu.ru/subject/23,
IepeayaaBieHus yBelIMUeHHsl JaBleHus. JlaBlIeHue rasa. nposiBisieTcst cuia aasnenunsi. O6ocHoBaHue coco0oB ymenbinenuns u - |http://school-collection.edu.ru/,
TBEPIBIMH TeNaMu 3aBHCHMOCTD JIaBIEHHUS I'a3a OT 00bEMa VBEJIMYCHUS NaBJieHUs. 3y4eHne 3aBUCUMOCTH JaBJICHHS ra3a OT htts://uchi.ru,

s > . o

0ObéMa u Temneparypsl. M3yuenue ocobeHHoCTel nepenauu aasienust |https://rusneb.ru/

KHITKOCTSAMU " remnepatypsl. [lepenaya naBieHus N

.. TBEPBIMU TETAMH, )KUAKOCTAME U razamu. OO0CHOBaHUE PE3yIIbTATOB
rasamu TBEPABIMU TEJIAMH, )KUIKOCTAMHU U Fa3aMHu. R
Raxon TTackas OTBITOB 0COOCHHOCTSIMU CTPOEHHS BELIECTBA B TBEPIOM,)KUIKOM U

ra3000pa3HOM COCTOSHUSIX. DKCIEPUMEHTAIBHOE TOKa3aTENbCTBO
Bakonallackays. Pemenue 3aau Ha pacu€r AaBjieHUs TBEPIOTO Tea
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4.2 | JlaBneHHUE KUIKOCTH 5 [3aBUCHMMOCTH aBIEHMS XKUAKOCTH OT HcerenoBanue 3aBUCHMOCTH JaBJICHUS HKUIKOCTHOT TITyOHUHBI https://resh.edu.ru/subject/23,
rny6unbl. [THeBMATHYECKHE MALIMHBL. MOTPY)KESHUS U INIOTHOCTH x)uakocT. Habmonenue u 00bsCHEHHE http://schpol-colIection.edu.ru/,
[ MApOCTATHEECKHIT IapaIoKC. CHIPOCTATHYECKOTO MapajoKca Ha OCHOBE 3aKOHA }_’Iacmna. Uzyuenune tts://uchi.ru,
Coobwaromuecst cocysl. [Hpapiieckue coo0mmIaroIuXxcs cocyaoB. Pemenue 337124 Ha PacteT JaBJICHH https://rusneb.ru/
MCXAHH3MbL bkraKoCTH. OObSCHEHHE TIPUHITUITA ACHCTBHS THAPABIMYECKOTO Mpecca,
MHEBMATHICCKUX MAIIWH. AHAIU3 U 00BSICHEHHE IPAKTHYCCKAX
CHUTYAIINiT, IEMOHCTPUPYIOIINX TIPOSIBJICHHE TABICHUS KUIKOCTH U
BakoHa [Tackaist, HalpuMep MPOIECCOB B OPTraHU3ME TIPH
TITyGOKOBOXHOMHBIPSIHHH
4.3 | AtMocdepHoe 6 |Atmocdepa 3emn u aTMochepHOE TaBlICHUE. DKCIEPUMEHTAIEHOE OOHAPYKEHHE aTMOC(EPHOTO TaBJICHHS. https://resh.edu.ru/subject/23,
JABICHHE [pHYMHEI CYIIECTBOBAHUS BO3IYIIHOM IAHaTH3 U 00BSICHEHUE OMBITOB M MPAKTUYECKUX CHTYAIMi, CBSI3AHHBIX http://SChQOI-COIIeCtion.edu.ru/,
06004k 3emin. OnbiT ToppHYeILIN. C AeficTBHeMaTMOC(EPHOTO TaBICHNUS. htts://uchi.ru,
V3Mepere aTMOc(epHOTO TaBIEHHS. OOBsicCHEHHE CYWIECTBOBAHHS aTMoc(epbiHa 3eMiie ¥ HEKOTOPBIX https://rusneb.ru/
BaBHCHMOCTS ATMOCHEPHOTO TABICHHS OT [IAHETaX MM €€ OTCYTCTBHA Ha APYIHX IUIAHETAX 1 JIyue. OGbsicHeHHE
M3MEHEHHS IIOTHOCTH aTMOC(EPHIC BHICOTOM M 3aBUCHMOCTH
BICOTBI Hall ypoBHeM Mops. [pnbopst A ATMOC(EPHOTO JABJICHHS OT BBICOTHI.
M3MEPEHHS ATMOCHEPHOTO JIABJIEHHS. Perrenue 3a1a4y Ha pacuéT aTMOC(HEPHOTOIABICHHS.
N3ydenune ycTpoiicTBa GapoMeTpa-aHeponia
4.4 | JelcTBue )XUIKOCTH 7  JlelicTBHe )UIKOCTH ¥ Ta3a Ha MOTPYKEHHOE [DKCIEPUMEHTAILHOE OOHAPYIKEHUE IEHCTBHS JKHUIKOCTH 1 ra3a Ha https://resh.edu.ru/subject/23,
Wrasa Ha B HUX Teno. Britankuparomas (apxumeiopa) [NOrPYKEHHOE B HUX Tes0. ONPE/IeNCHHE BbITAIKHBAIOIICH CHIIbI, http://schpol-colIection.edu.ru/,
[TOPYKEHHOE B HHX cua. 3akon Apxumena. [LiaBanue Teil. IMeliCTBYIOIIEH Ha TeJo, MOTPYKEHHOE B KHUIKOCTh. [IpoBeaeHue U htts://uchi.ru,
oo Bos/IyXomaBaHme 00Cy)IeHHEe OIBITOB, IGMOHCTPHPYIOLIHX 3aBHCHMOCTD ) https://rusneb.ru/
BEITAJIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJO B KHIKOCTH, OT 00BhEMa
MOTPYKEHHOM B )KMIKOCTH YaCTH TeJIa U OT TUIOTHOCTH YKUIAKOCTH.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, JEUCTBYIOLIEH HA
TEJI0 B JKUIKOCTH, OT Macchl Tena. VicerenoBanme 3aBUCHMOCTH Beca
Tena B BoJie OT 00BbEMa MOTPYKEHHOHN B )KUAKOCTH YacTH TeJa.
Peiienne 3a1a4 Ha MPUMEHEHHE 3aKOHA APXUMENA U YCIIOBHS
raBanus Te)l. KoHCTpyMpoBaHue apeoMeTpa Wild KOHCTPYMPOBAHKE
UIOIKM ¥ OTIpEJIENIEHNE €€ TPY30H0AbEMHOCTH
21

Hroro no pazneny

Pa3gen 5. Padora u MomHOCTh. JHeprus

5.1 | Pabora u MOIIHOCTH

3

Mexanndeckas pabora.MoOIIHOCTb

DKCTIEpUMEHTAIIFHOE ONPEACTICHHE MEXaHNIECKOW pabOTHI CHITBI
TSPKECTUIIPU NIAJICHUH TeJla U CUJIbl TPEHMSI P PABHOMEPHOM
[epeMeIeHNH TeJlarno TOPU30HTaIbHON ToBepXHOCTH. Pacuér
MOILIHOCTH, Pa3BUBAEMOI1 ITpU IOABEMEIO JeCTHULE. PerieHue 3a1ay Ha
[pacuéT MexaHM4YeCKOH pabOTHl M MOITHOCTH

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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5.2 | IIpocTeie 5 [[IpocTble MEXaHU3MBIL: pblyar, OJIO0K, OmnpeneneHue BHIMTPHIIIA B CHJIE IPOCTHIX MEXaHM3MOB Ha mpumepe  [https://resh.edu.ru/subject/23,
HAKJIOHHAAMIOCKOCTD. IIpaBuio paBHOBecHs [PhIYara, MOIBIKHOTO HHEIIOABHKHOTO 0JI0OKOB, HaKIIOHHOM miockoctu. http://school-collection.edu.ru/,
MEXaHU3MBbI N - -
pbiuara. [IpuMeHEHNE IPaBUIAPaBHOBECHS] VccrenoBanue yclioBusl paBHOBecHs pbruara. OOHapyKeHHE CBOHCTB EESS///L/!(;SSIr:eub »
phIuara k 6710Ky. «30J10TOE IPABUIION» MPOCTHIX MEXAHM3MOB B Pa3INUHBIX UHCTPYMEHTAX U ps: .
[MPUCTIOCOOICHHSX, UCTIONIB3YEMBIX B OBITY U TEXHHUKE, a TAKXKE B KHUBBIX
mexanuku. KITJImpocThIx MexaHU3MOB.
TDOCTEIC MOXAMMSMEL B GLITY H TEXHIKE oprann3Max. DKCIIEPUMEHTAIBHOE TOKAa3aTeIbCTBO PABEHCTBA paboT
p y MpY IPUMEHEHNH IPOCThIX MexaHu3MoB.Onpenenerne KI1/]
HAKJIOHHOM IUIOCKOCTH. PelieHue 3a/1a4 Ha MPUMEHEHHUE TIpaBHiIa
aBHOBecHs pbruara U Ha pacuét KI1JI
5.3 | Mexanuu 4 Mexanuveckas sHeprus. Kunetndeckas u DKCIIEpUMEHTAIBHOE ONIPEACIICHUE U3MEHEH ST KHHETHISCKOH 1 https://resh.edu.ru/subject/23,
eckas noTeHIManbHas SHeprus. [Ipespamienue MOTEHIMAIBHOM SYHEPTHU TeTAIPH €ro CKaTBIBAHUH 10 HAKIIOHHOM http://school-collection.edu.ru/,
SHeprus 0IHOTO BHIaMEXaHIUECKON SHEpIUH nnockocTr. PopMynpoBatue Ha OCH0366 UCCIIEIOBAHNS 3aKOHA E:’;S:/_//L;Chl.rut,) /
B ,prl“Of/'I 3aKOH COXpaHeHI/IH 3HepFI/II/IB COXpaHCHHUA MCXaHUYCCKOU DOHCPIUU. CYXXIACHUE I'PaHu1] DS. rusnen.ru.
MEXAHIKE MPUMEHUMOCTH 3aKOHA COXPAHEHUsI dHepruu. PerieHue 3a1ay ¢
MCIIOJIb30BAaHMEM 3aKOHA COXPAaHEHHUS YHEPTHUH
Uroro no pazaeny 12
PeszepBHOE Bpemst 1  |Pe3epBHslii ypok. PaboTa ¢ TekcTaMu 10 TeMe [AHATN3 B OOBACHEHHE OTBITOB U TIPAKTUIECKHX CHTyallHH, pENIeHHe
"MexaHnuyeckoe IBuxeHue" 3amadq.
Pe3epBHOE Bpemst 1 |PesepBHbIi ypok. PaboTa ¢ TekcTamMu 10 TeMe AHANU3 B 00BICHEHHE OTIBITOB U IPAKTHYECKUX CUTYAlMH, PEIIeHUE
" JlaBneHue TBEPABIX TEN, JKUAKOCTEH U razop'pasad.
PesepBHOE BpeMs 1  |Pe3epBHblii ypok. PaboTa ¢ TekcTaMu 10 TeMe [AHATN3 B OOBACHEHHE OIBITOB U IPAKTHIECKHX CHTYallHH, pENIEHHe
"PaboTa. MomHocTh. JHeprus" 3ajay.
OBIIEE KOJUYECTBO | 68
YACOBIIO
IMPOI'PAMME
Neni/nt HaumenoBanne |Kommue OcHOBHOE POrpaMMHOe OCHOBHbBIE BH/IbI Hcnoab3oBanue
Pa3aesioB U TeM CTBO cojiepKaHue JAESATEILHOCTH 00YYA0IIHXCS IEKTPOHHBIX (HHPPOBHIX)
y4e0HOro nmpeaMera | 4acoB 00pa3oBaTe/IbHBIX PECYpPCoB
Pa3nen 1. TenjioBbie ABJICHUA
1.1 Crpoenue u cBoiictBa| 7  |OCHOBHBIC ITOJIOKEHHUS MOJICKY/ISIPHO- Ha6mroieHie 1 HHTEPIIPETALUS OIBITOB, CBUIAETELCTBYIOLIUX 00 https://resh.edu.ru/subject/23,

BCIICCTBA

KUHETHYSCKOM TCOPHU CTPOCHUSA BCILICCTBA.
Macca u Pa3sMEpPbl AaTOMOB 1 MOJICKYJIL.

ATOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
[Pa3IMIHBIX BEIIECTB B Boje. Pemenne 3a1a4 1Mo OreHNBaHUIO

http://school-collection.edu.ru/,

htts://uchi.ru,
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OIBITHL, TOTBEPKAAIOIINE OCHOBHBIC KOJIMYECTBA ATOMOB HJTH MOJICKYJI B €TUHHIIC 00bEMA BEIICCTBA. lhttps://rusneb.ru/
MIOJIOKEHUSI MOHeKyﬂﬂpHO-KHHeTquCKOﬁ IAHaJIM3 TEKCTA JAPCBHUX aTOMUCTOB (HaHpI/IMep, quarMeHTa IIO3MBI
reoprn. Mozienu TBEPIOTo, SKHAKOTO U Ulykpenus «O mpupoie Belen») ¢ U3JI0KSHUEM 000CHOBAHHUI aTOMHOU
THUITOTE3bI (CMBICIOBOE uTeHUE). OleHKa YOS TUTETbHOCTH ITHX
obocHOBaHMi. OOBSICHEHIE OPOYHOBCKOTO IBIKCHUS, SIBIICHUS
ImudGy3un 1 paznuauii MEXXIy HIMA Ha OCHOBE ITOJIOKEHHH
MOJICKYJISIPHO-KHHETHYECKON TEOPUN CTPOCHISI BEIIECTBA.

O0BsCHEHNE OCHOBHBIX Pa3IHMIUil B CTPOCHUH Ta30B, KHUIKOCTEH H

ra3000pa3HOTO COCTOSIHUH BEIIECTRA.
Kpucraminueckue v aMopHBIC Tela.
OOBsicCHEHHE CBOMCTB I'a30B, )KUJIKOCTEH 1
TBEPABIX TEJI HA OCHOBE ITOJIOKEHUIH

MOJICKYJIAPHO-KUHETUIECKOU TEOPHUH. TBEPIBIX TEJI C MCMOJIL30BAHUEM ITOJIOKEHHN MOJIEKYJIAPHO-
CMayMBaHWE U KalMJUIAPHBIC SBICHHS. KMHETUYECKOW TEOpUHU CTPOECHMS BelecTBa. [IpoBeieHre ONBITOB 110
TermnoBoe paclIUpEeHUE U CKaTHE BBIPAIBAaHUIO KPUCTAIIOB IOBAPEHHOM COMIM UM caxapa.

[TpoBenenue v 0OOBSICHEHHE OTBITOB, IEMOHCTPUPYIOIIUX KAHJUIIPHBIC
SIBIICHUS UsiBJIeHHE cMaunBaHusi. OObsICHEHUE PO KalUJUIAPHBIX
SIBJICHUI JJIs TOCTYIUICHUS! BOABI B OpraHn3M pactenuii. Habmonenue,
[POBEAICHUE U OOBSICHCHHE OTBITOB T10 HAOJIIOICHHUIO TEILIOBOTO
[paCIIUPEHHUSI Ta30B, XKUAKOCTEeH U TBEPABIX Tea.O0bsICHEHUE
coxpaHeHH 00bEMa TBEPIBIX TEI,TEKYIECTH KHUIKOCTH (B TOM YHCIIE,
[Pa3HUIIBI B TEKYYECTH U Pa3HBIX KHIIKOCTEH ), TaBIICHU ra3a.
[IpoBeneHUE OMBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD AABJICHUS
BO3AyXa OT ero 00bEMa HHATrPEBaHUS HITH OXJITXKACHUS, U X
0OBSICHEHHE HAa OCHOBE aTOMHO-MOJICKYIISIPHOTO YYICHUSI.

IAHAJTN3 MPAKTUYECKUX CUTYAIIUH, CBI3aHHBIX CO CBOMCTBAaMU ra3oB,
PKUJKOCTEN U TBEPABIX TEI

TerutoBsie nipouiecchl | 21 Temmeparypa. CBs3b TeMIIepaTyphl CO O60cHOBaHKE MPABUI U3MepeHUs TeMneparypbl. CpaBHeHue pasananbix https://resh.edu.ru/subject/23,
CKOPOCTBIO TEMJIOBOTO JBMYKEHHS YaCTHII CIOCOO0B M3MEPEHHUS | IKaj TeMieparypbl. Habmronenne u http://school-collection.edu.ru/,
BryTpensist oHeprist. Coco6bl H3MEHEHHs 0OBSICHEHHE OTIBITOB, IEMOHCTPUPYIOIINAX H3MECHCHHE BHYTPEHHEH htts://uchi.ru,

DHEPTUH TeJNa B pe3yJbTare Teronepeadn upaboTel BHeNHUX cuit.  |https://rusneb.ru/
HaGumoienue 1 00bsICHEHHE OIIBITOB, 00CYKACHUE MPAKTHUECKUX
CHUTYyalHii, IEMOHCTPUPYIONINX PA3INYHBIC BUABITEILIONEPEIaqm:
TEIUIONPOBOJHOCTh, KOHBEKIIUIO, H3ITydeHne. Viccie[oBaHme SIBICHHUSI
TerUI000MEHa IIPU CMEIIMBAHUU XOJIOHOM U ropsideil BOIBL.

BHYTpEHHEW SHEprUH: Teruionepeaada u
coBepiieHue paboTel. Bunbl Temmonepenayn:
TETUTONPOBOAHOCTD, KOHBEKIIMS, U3IIyUCHHUE.
KomnyecTBO TEIIOTHL. Y AeibHAS

TenIoéMKOCTh BemecTsa. Ternnooomen i HaGuroieHne yCTaHOBJIEHHUS TEMIOBOIO PABHOBECHS MEXK/LY TOpsiei 1
TEIIOBOE PABHOBECHE. Y PABHEHUE TEILIOBOTO[x0101HOM BO10M. Onpeienienye (M3MepeHne) KOJTHUeCTBa TEIIOTHI,
OanaHca. [InmaBnenue u oreepreBaHue MOJY4EHHOTO BOJIOW ITPH TETNIO0OMEHEC HarpeThIM METATHYECKUM
KPUCTAJUTMIECKIX BEIIECTB. Y IeTbHAS numrHIpoM. Onpenenenre (M3MepeHne) yaeIbHOUTEeTIIOEMKOCTH
ITeruIoTa IUIaBJICHUS. Hap006pa30BaHI/Ie u BeIecTBa. Pemenue 3a1a4, CBI3aHHBIX C BHIYMCIICHUEMKOINIECTBA
koHeHcauus. Mcrapenne. Kunenwue. TEMIOTHI U TEINIOEMKOCTH TIPU TEMI000MEHE. AHAIM3 CUTYaLuH

MPAKTUIECKOTO MCIOB30BaHMUS TETUIOBBIX CBOMCTB BEIIECTB U
MaTepHasoB, HAPUMED, B IEIISIX SHEPTOCOEPEIKECHUS: TETIIOU3OISIIHS,
hHEeprocOeperane KPbIy, TePMOAKKY-MYJISATOPHL U T. 1.
HaOnroeHue siBjeHU ncnapeHus MKOHAeHcauu. McenenoBanve
mpoliecca UCITAPCHUAPA3IUYHBIX KUIKOCTeH. OOBSICHCHHUE SBICHUI

'Y nenbHas TerioTa mapooopa3oBaHMUsL.
3aBHUCHMOCTH TEMIIEPATYPhI KUIICHUS OT
aTMoc(hepHOro aaBieHus. BraxxHOCT
BO3/1yXa. DHEPrusl TOILIMBA. Y AeNbHAS
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Teriota cropanus. [IpuHIUIEL paboThl
rerutoBbIx Asurateneit KIIJI rermosoro
nBuUraresns. TerioBble JBUTaTEIN U 3alllUTa
OKpY>Karolencpeabl. 3aKOH COXpaHEHUS U
[pEBPAILEHUS YHEPTUMB TETUIOBBIX MpOLIECCaxX

MCIIAPCHUS ¥ KOHJEHCALMU Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHHUSL.
Ha0moienue 1 00bICHEHUE IPOIecca KUIEeHHS,B TOM YUCIIe
3aBHCUMOCTHU TEMIIEPaTyphl KUIICHUS OT AaBiieHus. OnpeneneHue
(M3MepeHue) OTHOCUTEIBHOMBIAXKHOCTH Bo3ayxa. HabmoneHne
polecca IUIABICHHs KPUCTAIUIMYECKOTO BEIeCTBA, HAIPHMeD, JIbJa.
CpaBHEHHE TIPOLIECCOB IUIABICHHUS KPUCTALTMYSCKHX Tl U
pa3MArYeHUsIpH HarpeBaHuu aMopdHeIx Ten. OnpeneneHne
(13MepeHre) yaeabHOH TeTIOTHITIaBIIeHIS baa. OObsICHEHNE
SIBIICHMH TUIABJICHHS U KPUCTAILUIM3ALMH HA OCHOBE ATOMHO-
MOJICKYJISIPHOTO y4eHHs. PeleHne 3aia4, CBI3aHHBIX C BBIYHCICHUEM
KOJMYECTBA TEIUIOTHI B IPOLeccax TEIUIONepeady IPH IUIABICHUN U
KpUCTATN3AI[MH, UCTIAPDEHUH U KOHACHCALIMU. AHAJIN3 CUTYallui
MPaKTUYCCKOIro HpI/IMeHeHI/IHHBHeHI/Iﬁ TIJIaBJICHUA U KpUCTAJIIM3aluu,
HaIpuMep, HOJIYYCHHE CBEPXUHCTHIX MAaTEPHAIIOB, COJICBas 'PENKa U
Imp. AHaau3 paboThl M 00BSICHEHUE MPUHITUITAICHCTBUS TEIIIOBOTO
InBuraresns. BelunciaeHHE KOIUYECTBA TEIIOTHI, BBIICISIFOLIETOCS
[IPU CCOPAaHUU Pa3IMYHBIXBUIOB TOIUIMBA, U KIIJI nBurarens.
O0cyKaeHNE IKOTOTUIECKUX MTOCTIEICTBUHNCTIONB30BaHHS
MBUraTene BHyTPEHHETO CTOPAaHHUs, TEIUIOBBIX U
UIPOVIEKTPOCTAHINM

Wtoro no paznery

28

Paznen 2. DuiekTpuyeckue u

MaAarHMTHbIC ABJICHUSA

2.1

(DIEKTpUIECKHe
3apsiibl.
3apspKEHHBIE Tela U
X B3aUMOJICHCTBHUS

7

OJnexkTpu3anus Tei. J[Ba poaa 3IeKTpuIecKux
3apsioB. B3anmoneiicTBue3apsKeHHBIX Tell.
3axon KymoHa (3aBHCHMOCTHCHITBI
B3aMMOEHCTBUA 3apSKEHHBIX TeJ

OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXTY
TeJamMu). DIEKTPUIECKOe TIoJIe.
Hanpsox€HHOCTD 31EKTPUYECKOTO OIS,
[TpyHIHI CyNIepIO3UIUUIIEKTPUIECKUX
noJei (Ha kauecTBeHHOM ypoBHe).Hocurtenu
QIIEKTPUIECKHX 3apsIIoB. DIIeMeHTapHBINA
snekTpudeckuil 3apsa.CTpoeHne aroma.
[IpoBOAHMKY U AMIIEKTPUKH. 3aKOH
COXPaHEHUS IEKTPUUECKOro3apsaaa

HabmroieHre 1 mpoBe/IeHHUE OIBITOB TI0 AJIEKTPU3AIUH TEN MTPH
COTPUKOCHOBEHUN HUHAYKIMer. HabOronenne n o0bscHeHne
B3aMMOJICUCTBUS OJHOMMEHHO U PA3HOUMEHHO 3apsSKEHHBIX TE.
OO0BsICHEHHE MTPUHIIMIIA ACUCTBUSA 31eKTpockona. OObsACHEHNE
SIBJICHUM AJIEKTPU3ALUU IIPU CONPUKOCHOBEHUU TEJI U HUHAYKIUEH
C MCTIOJIb30BAaHWEM 3HAHUM O HOCUTENSAX AJIEKTPUUECKUX 3apsiIOB
B BenlecTBe. Pacro3HaBaHue M 00bICHEHHE SIBJICHUH
QIIEKTPU3AIlUU B IOBCEAHEBHOM kn3HU. Habmonenne u
00BSCHEHHE OTIBITOB, WILTIOCTPUPYIONIUX 3aKOH COXPaHEHHS
PIIEKTPUYECKOTo 3apsna. HabimomeHre ombITOB 110
MOJEIUPOBAHUIOCUIIOBBIX TUHUHN 3JIEKTPUYECKOTO MO,
WccnenoBanue 1eMCTBUS ANEKTPUUECKOTO MOJISTHA MTPOBOAHUKU U
ITHDIEKTPUKH

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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2.2 [TocTOsSTHHBII 20 [DnexTpuuecKuil TOK. Y CI0BUS HabnroeHue pa3iuIHbIX BUIOB ACHCTBHS SIEKTPHIECKOro Toka [https://resh.edu.ru/subject/23,
PIEKTPUYECKUI TOK CYLLIECTBOBAHUSIIEKTPUYECKOTO TOKA. 1 0OHAPYKEHHE YTUXBU/IOB JHCTBHS B IOBCEIHEBHOM sxu3un.  [ttp://school-collection.edu.ru/,
M CTOYHHMKH IOCTOSTHHOTOTOKA. JlefcTBHs Hal6nronenre BOSHUKHOBEHHUS Ta30BOT0 pa3psaaan htts://uchi.ru,
PIIEKTPUYIECKOTO TOKa (TEIIOBOE, DIIEKTPUIECKOT0 TOKa B )KUIKOCTH COOpKa U MCTIBITAHHE ittps://rusneb.ru/
XHUMHUYECKOEe,MarHUTHOE). DIEKTPUUECKUI  PIEKTPUUECKON IIETTUIIOCTOSHHOTO TOKA. MI3MepeHue cuibl Toka
TOK B KHJIKOCTSX U ra3zax.JJIeKTpryecKast amnepMmeTpoM. Vi3MepeHue 31eKTpHIecKOro HalpspKeHUs
rerb. Crita ToKa. DJIEKTPHIeCKOoe BOJIBTMETPOM. IIpoBenenne u 00bsACHEHNE OIBITOB,
HanpspkeHue. COnpoTHBICHUE IPOBOAHUKA.  [TEMOHCTPUPYIOIIUX 3aBUCUMOCTD JIEKTPHYECKOTO
Y neapHOE CONPOTHBICHHE BEIIECTBA. 3aKOH |CONPOTHBIICHUS MPOBOIHUKA OT €T0 AJIHHBI, U011
Owma 1151 yuactka nenu. [locnenoBarenbHoOe 1 [IONEPEYHOro ceUeHUsIM MaTtepraia. MccnenoBanue 3aBUCUMOCTH
napayieIbHOE COSMHEHUENPOBOIHIUKOB. CHUJIBI TOKA,TPOTEKAIOIIETO YePe3 PE3UCTOP, OT CONPOTUBICHUS
PaboTa 1 MOIIHOCTH JIEKTPUUYECKOTO TOKA.  [PE3UCTOpa M HaNpsbKeHHsiHA pe3uctope. [IpoBepka mpaBuia
3akoH Jxoynsa—JIeHna. DneKTpuyecKre Henu [CI0KEHUS HAIPSLKEHUUITPU MOCIEA0BATEIbHOM COCIUHEHUN
W TIOTPEOUTENH IIMEKTPHUECKOI SHEPIHHB IMBYX pe3uctopoB. [IpoBepka mpaBuiia st CHITBI TOKa
obITy. KopoTkoe 3ambIkaHue MpY MapauieIbHOM COeTMHEHUH PE3UCTOPOB. AHAIIN3 CUTYAIMH
MOCJIE0BAaTENFHOIO U MapaJICIbHOIO COEANHEHHS IPOBOTHUKOB
B IOMALIHUX JIEKTPUYECKUX ceTsX. Pemenue 3anau ¢
MCToNb30BaHueM 3akoHa Oman GpopmyI pacuéra
PIIEKTPUIECKOTO COTPOTHBIICHHS NP ITOCIIEIOBATEIIEHOM U
napasieTbHOM COETUHEHUH TPOBOAHUKOB. OnpeaeneHne
pabOoThI SIEKTPUUECKOTO TOKA, IPOTEKAIOIIETO Yepe3 PEe3UCTOP.
OnpeeseHrne MOIIHOCTH AIIEKTPUIECKOT0 TOKA,BBIIEIIEMON Ha
pesucrope. VccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3
ITaMIo4Ky OT HanpspkeHHs Ha Hell. OnpenenenneKI1/]
Harpesarels. MccnenoBanue mpeoOpa3oBaHust SHEPTHHIIPH
noabpEMe rpysa aaekrpoasurareneM. OObsICHEHHE YCTPOHCTBA U
MPUHIMIIA IEHCTBUS JOMALIHUX JIEKTPOHArpeBaTeIbHbIX
mprOopoB. OOBSICHEHNE TPUYHUH KOPOTKOTO 3aMBIKAHUS U
MIpUHLMIA AEHCTBUS IUIABKUX NpefoxpaHuTenei.Pemenue 3aqa4
c ucroabp3oBanueM 3akona Jxoyns—Jlenna
2.3 MarsuTHble SBJICHUSA 6 [locrtosiHHBIE MarHuThl. BzaumoneiicTeue HccnenoBanye MarHUTHOTO B3aUMOIEHCTBUAIIOCTOSIHHBIX https://resh.edu.ru/subject/23,

[MOCTOSTHHBIX MarHuToB.MaruuTHoe ToJe.
MarauTtHoe noje 3eMJIM U €ro 3Ha4eHHe A
u3HuHA 3emite. OnbIT DpcTena. MarHuTHoe
[oJIe JIEKTPHUUECKOro Toka. [Ipumenenne
PJIEKTPOMArHUTOB B TEXHUKE. JeficTBUe
MarHMTHOTO IOJIS Ha IPOBOJHHUK C TOKOM.

aﬂeKTPOIIBI/IFaTCHB IIOCTOAHHOTI'O TOKaA.

MAarHmuTOB. I/I3yquHe MArdmuTHOT O I10JIA ITOCTOSHHBIX MAarHuTOB
Mpu X 00beIMHEHUH U pasfielieHuu. VccieqoBanre MarHUTHOTO
B3aUMOJICUCTBUSI MOCTOSTHHBIX MAarHUTOB. M3ydeHne MarHuTHOro
TTOJIS ITIOCTOSSHHBIX MAarHuToOB HpI/I nux O6LGJII/IHCHI/II/I 158
pasnencHun. I IpoBeneHne OMBITOB M0 BU3YAIH3AITAHN TIOJIS
[MOCTOSIHHBIX MarHUTOB. V3yueHue saBieHNs] HaMarHUYUBaHUs
BeniecTBa.lccieioBanue AeCTBUS SJIEKTPUYECKOro TOKA Ha

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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Mcmons30Banue SHGKTpOI[BI/IFaTeJIeﬁ B
TCXHUYCCKHUX YCTpOI;'ICTBaXI/I Ha TPAHCIIOPTE

MarHMTHYIO cTpeiky. [IpoBeieHre onbITOB, JEMOHCTPUPYIOIINX
3aBHCHMOCTbH CHJIBI B3aUMOJICHCTBHS KaTyILIKHU C TOKOM U
MarHuTa OT CUJIbI U HAIIPaBJICHUS TOKAB KaTyIIKe. AHAIN3
CUTYalUil MPaKTUUECKOr0 MPUMEHEHHUSIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPOMCTBAX, MPOMBIILIEHHOCTH,
Menuiuae). Vizyuenue neiicTBUsI MAarHUTHOTO HOJISIHA TPOBOTHUK
c TokoM. M3yuenue neiicTBus snekTpoasuraresns.izmepenue
KII/] anexTponBUrarensHONyCTaHOBKU. Pacrio3HaBaHue U aHanu3
Pa3INYHBIXIIPUMEHEHHH 3JIEKTPOIBUTaTeNeH (TpaHCIopT,
OBITOBBIE YCTPOWCTBA U AP.)

2.4  [DnekTpoMarHuTHas 4 |Onbitsl Papagnes. Snenue ONBITHI 110 UCCIICOBAHUIO SBICHHS SIEKTPOMArHUTHON https://resh.edu.ru/subject/23,
MHIYKIUS PIEKTPOMArHUTHOW UHAYKIMU. [IpaBuio VHITYKIMH: UCCIIeI0BaHMEH3MEHEH il 3HaUeHNs 1 HanpaBnenns  Nttp:/school-collection.edu.ru/,
Ulenna. Dnekrporeneparop. Criocoosl MHIYKIIHOHHOTO TOKa htts://uchi.ru,
MOJTydeH s EKTPHUECKOi YHEPTHHL. https://rusneb.ru/
(DJICKTPOCTAHIIUK Ha BO30OHOBIISIEMBIX
MCTOYHUKAX YHEPTHH
Hroro mo paznemny 37
Pe3zepBHOE Bpemst 3 IAHaIIN3 ¥ O0BSICHEHHUE OTIBITOB U MPAKTHYECKUX CUTYallui, pelieHe
Bajay.
OBLIEE KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
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9 KVIACC

Neni/m HaumenoBanue |Kosmue OcHOBHOE IpOrpaMMHoe OcHOBHBbIE BHbI Hcnoab3oBaHue
Pa3IesioB U TeM CTBO cojiepKaHue JeSITeJIbHOCTH 00y aK0IHXCsI 3J1eKTPOHHBIX (1 PPOBHIX)
y4eO0HOro npeaMera | 4acoB 00pa3oBaTe/IbHBIX PeCypcoB
Paznen 1. Mexanuveckue siBJIeHUs
1.1 MexaHn4decKkoe 10 |MexaHndeckoe aBMKeHHE. MaTepraabHas IAHaTH3 ¥ 00CYKICHHE Pa3InYHbIX TPUMEPOBMEXAaHHIECKOTO https://resh.edu.ru/subject/23,

MBIKEHUE U CITOCOOBI
ero OnMcaHus

rouka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEeXaHU4YeCcKOoro JIBHKeHHUA. PaBHOMepHOe
NpsIMOJIMHEHHOE IBHKeHHEe. HepaBHOMepHOE
psIMONIMHEHHOE BHKeHHE. CpeaHsis u
MIHOBEHHAsICKOPOCTh TeJa pu
HEPaBHOMEPHOM JIB)KEHHHU. Y CKOPEHHUE.
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE
nBmkenne.Ceoooanoe nmagenue. OnbIThI
["asnnest. PaBHOMEpHOE IBUYKEHUEIIO
okpy>kHocTH. Ileproa n yacrora oOparieHust.
JIuHelHas 1 yriioBas CKOPOCTH.
LleHTpOCTpEMUTENEHOEYCKOPEHHE

imBroKeHNs. OOCyXIeHHE TPaHUL] IPUMEHUMOCTH MOJIEITH
«MaTepHanbHast Toukay. OIicaHne MEXaHUIECKOTO JBIDKCHUS
[pa3IMIHBIMHE cTIoco0aMu (ypaBHEeHHE, Tabnuna, rpaduk). Ananms
PKM3HEHHBIX CUTYalni, B KOTOPBIX MPOSBIISETCS OTHOCHTEILHOCTD
MeXaHU4eCKOroABIKeHHs. HaOoieHe MexaHn4ecKoro IBKeHHUS
TETa0THOCUTENIBHO pa3HbIX Tell oTcuéTra. CpaBHEHUE IyTel U
TPAaeKTOPUIl IBMXKESHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTENBHO Pa3HbIX
ren orcuéra. AHanu3 Tekcra ['anuies 00 OTHOCUTEIbHOCTH/IBH)KCHHS;
BBITTOJIHEHHE 3aaHUH 110 TeKCTY (CMBICIIOBOE uTeHue). OnpeeneHue
CpesHel CKOPOCTH CKONBXEHUSIOpYCcKa MM IBH)KEHHS IIapuKa T10
HAKJIOHHOMIIIIOCKOCTH. AHaJIN3 U 00CYXJICHHE CIIOCOO0B
MpUOIKEHHOTO ONpeIeNICHNsI MTHOBEHHOMCKOpOoCcTH. OmpeneneHue
CKOPOCTH PaBHOMEPHOTO ABMXEHUsI (IIapyKa B )KUAKOCTH, MOJIEIH
PIIEKTPUYECKOT0 aBTOMOOWIIA U T. 11.). OTipeniesieHue myTH,
MPOWAEHHOTO0 32 AaHHBIIITPOMEXYTOK BPEMEHH, U CKOPOCTH TejIa 0
rpaduKy 3aBUCMMOCTH YTH PABHOMEPHOTOJIBI)KEHHUS OT BPEMEHH.
O6cyxIeHre BO3MOXKHBIX IPUHIMIIOB JICHCTBUS TPHOOPOB,
M3MEPSIIOIIMX CKOPOCTh(CITUIOMETPOB). BhIuKCIeHHEe ITyTH U CKOPOCTH
[pY paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBU)KEHHUH Tela.
OmnpeeneHre NPOWACHHOTO MMyTH U YCKOPEHHSIIBIKEHHUS TeJa 110
rpad Ky 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O NPSIMOJIMHEITHOTO
ITBIDKEHUS TeJa OT BpeMeHu. [Iposepka eunomeswvl. eciu npu
pasHoyckopennom dgudicenuu 6e3 Ha4anbHOU CKOPOCIU Nymu
OMHOCAMCAKAK PO HEUEMMHBIX YUCET, MO COOMBEMCMEYIoujie
npomedsicymru pemenu 00uHaxogvl. OTpeeneHne YCKOpeHHs Teaa nIpu
[PaBHOYCKOPEHHOM JIBH)KEHHUTIO HAKJIIOHHOH TIJIOCKOCTH. M3MepeHue
Mepro/a M 4acTOTHI 00paIeHusATeNa o OKpyKHOCTH. OTpeieneHue
CKOPOCTH PAaBHOMEPHOT'OIBHXKEHHUSI TeJa 110 OKPYKHOCTH. Perenne
Baja4y Ha ONpe/elIeHUEKUHEMATHUECKUX XapaKTePUCTHK
MEXaHNYECKOTO JIBIKCHHUS pa3INdHbIX BU0B.Pacrio3sHaBaHue u
MpUOTKEHHOE ONMCAHUE PA3INYHBIX BHJIOB MEXAHUYECKOTO
IBIDKEHUS B IPUPOJIC M TEXHUKE (Ha IPUMEpax CBOOOIHOMAIAOIINX

TCJ1, ABMXKCHUA JKUBOTHBIX, HeOECHBIX TCJI, TDAHCTIOPTHBIX Cpe,Z[CTB)

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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1.2

B3aumogelicTBUE T

20

ITepsbiit 3akoH HetoToHa.BTOpO# 3aKkoH
Herorona. Tpetuii 3akoH HetoroHa. IIpuHnun
cyrneprosunmuciil. Cuina ynpyroctu. 3akoH
['yka. Cuna TpeHus: cuiia TpeHus
CKOJIBYKEHUS, CUJIa TPEHUS MTOKOs, IpyTrue
BuAbITpeHUA. CHila TSKECTH U 3aKOH
BCEMUPHOT'O TATOTEHUS. Y CKOPEHUE
CBOOOJHOTO MajeHus. J|BrkeHue miaHeT
Bokpyr ConHua. [lepBast kocmuueckas
CKOpoCTb. HeBECOMOCTB U ITEperpy3KH.
PPaBHOBecHe MaTepHUaIbHON TOUKH.
AGcomtoTHO TBEpOETEN0. PaBHOBECHE
TBEPIOrO TeJa C 3aKPEIIEHHONW OCBIO
BpaiieHusi. MOMEHT CHUJIBL.

LlenTp TsxKeCcTH

HaGumonenue 1 00CyXIeHNE OIBITOB C IBM)KCHHUEM Tella PU
YMEHBIICHUH BIMSHUS APYTHX Tell, NPEMSATCTBYIOIIHX JIBH)KEHHUIO.
IAHanM3 TekcTa ['anumest ¢ onmucaHueM MBICICHHOTO SKCIIEpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIUH; BBIIOIHEHHE 3aJaHUi 110 TEKCTY
(cmpIcioBOe uTeHne). OOCyKIeHNEe BO3MOKHOCTH BBHITIOJTHEHHUS 3aKOHA
WHEPLIUH B Pa3INYHBIX cucTeMax orcuéra. Habmonenne u o0CyxaeHue
MEXaHUYECKHUX SIBICHUH, TPONCXOSIINX B CHCTEME OTCUETa
«Tenexka» pu e€ paBHOMEPHOM M yCKOPEHHOM JIBHJKCHUU
OTHOCHTENFHO KaOnHeTa (pU3UKH. JeficTBUS ¢ BEKTOpaMHU CHIL:
BBITIOJTHEHHE 3a/JaHNH 110 CIIOKEHUIO M BBIYUTAHUIO BEKTOPOB.
HaGumoienue u/uiny npoBeZieHUe OIBITOB, IEMOHCTPUPYIOIINX
BaBHCHUMOCTh YCKOPCHHMS Tella OT NMPHIOKEHHOI K HEMY CHJIBI U MacChI
rena. AHanu3 U 0ObSACHEHHE SBJICHUH C UCTIONB30BaHHEM BTOPOTO
BaxoHa HeroToHa. Pemenue 3a1a4 ¢ HCHONb30BaHUEM BTOPOTO 3aKOHA
HproToHa u mpaBuia cnokeHus cui. Onpenenenne >KECTKOCTH
MpY>KUHBI. AHaJIM3 CUTYAIUii, B KOTOPBIX HAOII0JAat0TCA yIIpyTrue
ineopmanuy, 1 X 0OBACHEHHE C UCTIOIL30BaHUEM 3aKoHa ['yKa.
Permenne 3ama4 ¢ ucrionb3oBaHueM 3akoHa ['yka. MccnenoBanue
3aBUCHMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHIIBI HOPMaJIbHOTO
imaBnenns. OOCyxIeHne pe3ynbTaToB nccienoBanms. OnpeneneHue
K03((UIMeHTa TPEHHS CKOJIbXeHNUs. V3MepeHne CHITbl TPEHUS! ITOKOSL.
Perrenue 3a1a4 ¢ UCIOIB30BaHUEM (POPMYIIBI JJIS CHIIBI TPEHUS
CKOJIBXKEHHUS. AHAIN3 IBYKEHUS TeJ TOJIBKO O] IeHCTBHEM CHIIBI
TSHKECTH — cBOOOAHOTO MageHus. OObsICHeHNEe He3aBUCUMOCTH
YCKOpEHHsI CBOOOJIHOTO ITaJieHHs1 OT Macchl Tesa. OleHKa BeM4nHbI
CHJIBI TSTOTEHHUSI, ICHCTBYIOIIEH MEX Iy IByMs Telnamu (U pa3HbIX
Macc). AHanu3 IBIDKEHUSI HEOECHBIX TEJ MO IefiCTBHEM CHIIBI
TSATOTEHHS (C MCIOIBb30BaHNEM JOTIOJIHUTEIILHBIX HCTOYHUKOB
mH(opMmanum). Penrenne 3a1a4 ¢ NCIoIb30BaHUEM 3aKOHA BCEMUPHOTO
TSTOTEHHS ¥ (POPMYIIBI IS pacu€Ta CHIIbI TSHKECTH. AHAIN3
OPUTHHAJILHOTO TEKCTA, OIMCHIBAIONIETO MPOSBICHHS 3aKOHA
BCEMUPHOT'O TATOTEHHUSI; BBIIIOJIHEHHE 3a/IaHHUH 110 TEKCTY (CMBICIIOBOE
ureHne). HabmoneHne u 00CyXIeHUe OIBITOB IO M3MEHEHUIO Beca
TeJa Py YCKOPEHHOM JIBH)KEHUHU. AHAJIN3 yCIOBUH BOSHUKHOBEHHUS
HEBECOMOCTH 1 IIeperpy3Ku. Permenue 3aqad Ha onpesiesieHne Beca Tena
B PAa3MUYHBIX YCIOBHAX. AHAJIN3 CHJI, IEHCTBYIOIIMX HA TEJIO,
mokosimieecs: Ha ornope. OnpeneneHue eHTpa TSKECTH Pa3IMIHBIX Tell

https://resh.edu.ru/subject/23,

http://school-collection.edu.ru/,

htts://uchi.ru,
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1.3. 3aKOHBI COXPaHCHUS 10 Ummnyssc Tena. MIsMeHEHHEUMITYITbCA. Ha6o1ieHue U 00CyX/ICHUE OTBITOB, AEMOHCTPUPYIONHUX mepeaady  |https://resh.edu.ru/subject/23,
IMITyIbC CHITBL.3aKOH COXPaHEHHs HMITyJIbca.[AMITYJIbCa IIPH B3aNMOICHCTBHH TeJl, 3aKOH COXpaHeHHs uMityibca npu |http://school-collection.edu.ru/,
PeakTuBHOE NBIDKeHMe. MexanuuecKast AOCOJIFOTHO YIPYrOM M HEYNIPYTrOM B3aUMOJICHCTBHHU Tel. AHAIN3 htts://uchi.ru,
paboTa 1 MOIHOCTS. PaGoTa cul TsokecTy,  CHIYAUNI B OKPYIKAIONICH JKUSHU C HCIIONL30BAHHEM 3aKOHA https://rusneb.ru/

COXpaHCHHS HMITYJIbCca. Paco3HaBaHUE SIBIICHHUSI PEaKTHBHOTO
YOPYrocTu, TpeHusl. CBs3b SJHEPTUH U
IMBIOKCHHS B TIPUPOJE U TeXHUKe. [[prMeHeHne 3aK0Ha COXPaHCHHS
paborts1. IloTeHNKanbHas SHEPrus Tena, MMITyJIbCa TS pacyéTa pe3y IbTaToB B3aMMOICHCTBHS Te (Ha
[TOHATOrO Hall HOBEPXHOCTBIO 3CMITH. IpEMepax HeYNPYroro B3aHMOEHCTBHS, YIPYTOTo HEHTPATbHOTO
[ToTeHIManbHAsI SHEPTUSL CKATOU MPYKUHBL.  |[p3apvioeiicTBHS JIBYX OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
Kunernueckas sHeprus. Teopema o HETIOABIDKHO). PereHne 3a1a4 ¢ UCIONb30BaHUEM 3aKOHA COXPAaHCHHUS
KUHETUYECKOW SHEPIrUU. 3aKOH COXPAaHEHUS  [uMmiryibca. Onpeenenne paboThl CUIIBI YIPYTOCTU MPH HOIbEME IPy3a
MEXaHUYECKON IHEPTUH. C MCMOJIF30BaHUEM HETIOBI)KHOTO M MOIBIKHOTO OII0KOB. M3MepeHie
MOILHOCTH. M3MepeHue NOTCHIUAIBHOM SHEPTUU YIIPYTO
IneopmMupoBaHHOW NPYKKHBI. MI3MepeHne KHHETHYeCKOW SHEPTHH Tella
[0 UTHHE TOPMO3HOTO MyTH. DKCIEPUMEHTAIBHOE CPABHEHHE
M3MEHEHUS NOTCHLIUAIbHON U KUHETUYECKON 3HEPTUN Tena IIpu
IMBHOKCHHMH [0 HAKIIOHHOM IUIOCKOCTH. DKCIIEPUMEHTAIbHAs [IPOBEPKa
3aKOHA COXPAHCHHS MEXaHHIECKOU YHEPTHHU IIPU CBOOOTHOM Ma[CHHU.
[prMeHeHne 3aKOHA COXPAHCHHSI MEXaHUYECKON SHEPTHHU IS pacuéra
[MOTEHLIMAJIbLHONW U KHHETHUECKON 3Hepruii tena. Pemenue 3anay c
MCIIOJIb30BaHUEM 3aKOHA COXPaHEHHUSI MEXaHUUECKOM IHEPTHHL.
Wroro mo paznemny 40

Pa3znen 2. MexaHH4YecKHe KOJ1e0aHUA U BOJHBI

2.1

MexaHnuecKHue
KoJIe0aHMs

7

KonebarensHoe npmxenne. OCHOBHEIE
XapaKTepPUCTUKUKOJIeOaHUIl: TTIepHoI,
HYacToTa, aMILIATY1a. MaTteMaTHIecKuii 1
py>KUHHBIN MasTHUKA. I [peBpaiienue
SHEPTUUIIPHU KOJICOATEITHHOM JIBHIKECHHH.
3aryxaromue kojaeOaHnus. BeiHy)IeHHbIE
KosieOanus.Pe3onanc

HaGmonenue koneGaHui Moy IEHCTBUEM CHII TSKECTH U YIIPYTOCTH,

https://resh.edu.ru/subject/23,

0OHapyKeHue MOA00HBIX KOJIEOaHHId B OKPYKAIOIIEM MUPE.

http://school-collection.edu.ru/,

\AHani3 KosiebaHui rpy3a Ha HUTH U npyxwuHe. OnpeneneHne 4acToThl
KoJIeOaHNH MAaTEMaTHYeCKOT0 M IPYKUHHOTO MasiTHUKOB.
HaGmonenue u o0bsicHeHNE ABISHUs pe3oHaHca. MccienoBanue
3aBUCHMOCTH TIEpHO0/1a KOJIeOaHUH OABEIIEHHOTO K HUTH I'py3a OT
mutnHbl HUTH. [IpoBepka He3aBHCUMOCTH Mepuo/ia KojuebaHui rpysa,
MOJIBEIIEHHOTO K JIEHTE, OT Macchl Tpy3a. Habmoaenue u o0cyxaeHue
OTIBITOB, IEMOHCTPHPYONINX 3aBUCHMOCTD Mepro/ia KoJIeOaHiH
[IPYKUHHOI'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTH NPY>KUHBI.
[IpuMeHeHNEe MaTEMATHYECKOT O U IPYKUHHOI'O MAsITHUKOB B KAUECTBE
MOJIeNIeH TSl OITMCAaHMSI KoJle0aHni B OKpyXKaromiem Mupe. Pemrenne
Basad, CBSI3aHHBIX C BEIYMCIICHHEM MIIM OLIEHKOW 9acTOTHI (TIepHoaa)

htts://uchi.ru,
https://rusneb.ru/

KOJIeOaHUH. HBMepCHI/Ie YCKOpCHUs CBO60,Z[HOF0 IHaJICHMsI.
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2.2 MexaHudeckue 8 |Mexanuueckue BoaHbl. CBOMCTBA OOHapy»eHUEe ¥ aHAJIU3 BOJIHOBBIX SBJICHUIB OKPYKAIOIIEM MHUPE. https://resh.edu.ru/subject/23,

BOJIHEL 3BYK MeXaHHUeCKHXBOJIH. [IpoIoNbHbIE U Ha0moieHue pacpocTpaHeH s IPOIOJIBHBIXY HONepedHbIX BoH (Ha  |http://school-collection.edu.ru/,
[OTepedHbIe BOMHBL JTMHABOIHDI 1 MOeNN) 1 OOHApY)KEHHE aHATIOTHYHBIX BHOB BOJNHB mpupoae (3Byk,  [htts://uchi.ru,
BOJIHBI Ha BOJIC). BBIUnCIIeHNE IITHHBI BOJHBI  CKOPOCTH https://rusneb.ru/

CKOPOCTB €€ pacrpoCcTpaHCHHS.

. [PACIIpOCTPaHEHU I 3BYKOBBIX BOJIH. 3KCH€pI/IMCHTaJIBHOC OIpE€ACIICHUE
MexaHU4EeCKHE BOJIHBIB TBEPAOM TCIJIC,

- FPaHMI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KosleOanuii. Habmronenne
CCHCMUTCCKHC BOITHBI. BaBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM YHCIIE, C

3BYK. POMKOCTS 3ByKa MBBICOTA TOHA. VICTIONE30BAHIEMMY3bIKAIEHBIX HHCTPyMeHTOB). HaGmoienue i
OrpaxennesByka. MHPPasByK U YIbTPasBYK |oGrachenue sBieHus AKyCTHYECKOI0 PE30HAHCA. AHAITH3
OPUIHHAEHOTO TEKCTA, MOCBSIIEHHOTOUCIIONB30BAHUIO 3ByKa (MK
YIbTpa3ByKa) B TEXHHKE (IXOJIOKAIH, yAbTPa3ByK B MEAULIMHE U JP.);
BBITIOJTHEHHUE 33TAHUHTIO TEKCTY (CMBICIIOBOE UTEHUE)

Hroro mo pazueny 15

Pa3gen 3. DiieKTPOMArHUTHOE I10J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 DIEKTPOMAarHUTHOE 6 [DnekTpoMarHuTHOE IMoJe. [MocTpoeHue paccykaeHu, 000CHOBBIBAIOIIUX B3aMMOCBS3b https://resh.edu.ru/subject/23,
moJe u DIeKTPOMArHUTHBIE BOJIHEL. PIIEKTPUYECKOTr0 U MArHUTHOTO NoJieil. DkcnepuMeHTansHoe u3yueHue |http://school-collection.edu.ru/,
DIICKTPOMATHHTHBIC CBOJCTBA IEKTPOMATHATHBIX BONH. [IIKama [CBOHCTB SJIEKTPOMArHUTHBIX BOJIH (B TOM UHCIIE C TIOMOIIBIO htts://uchi.ru,

BOJTHBI eKTPOMArHHTHBIXBOJH. Mcronb3oBanme MOOHIBHOTO Tee(oHa). AHATU3 PEHTITEHOBCKUX CHUMKOB https://rusneb.ru/

HEeJIOBEYECKOT0 OpraHu3Ma. AHaJIN3 TEKCTOB, OMHCHIBAIOIITIX
MPOSIBICHUS 3JIEKTPOMArHUTHOTO H3ITy4eHHs B IPUPOJIE: )KUBbIC
OpraHU3MBI, H3ITy4YeHHUsI HEOECHBIX Tel (CMBICIIOBOE YTECHUE).
Pacrio3HaBaHNE U aHANN3 PA3IMYHBIX IPUMEHEHUH IeKTPOMarHUTHBIX
BOJIH B TeXHMKE. [3yueHue BOJIHOBBIX CBOMCTB cBeTa. Pemenue 3anau ¢
MCIIONIb30BaHUEM (OPMYIT TSt CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH,
IUTMHBI BOJIHBI M YaCTOTHI CBETA.

RIIEKTPOMATHUTHBIX BOJH]IS COTOBOU CBSI3H.
DIIeKTpOMarHuTHas npupojacsera. CKopocTh
cBeTa. BoTHOBEBIE CBOMCTBA CBETA.

Hroro mo pazneny 6

Pa3nen 4. CBeToBbIE ABJICHUSA
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4.1 3aKOHBI 6 UlyueBas momenb cBeTa. MicTounuku cBeta.  [HabmoJeHue ONBITOB, IEMOHCTPUPYIOIIMX ABJICHUE NpaMonuHeiinoro  |https://resh.edu.ru/subject/23,
pacpoCTpaHeHHUs! [IpsiMonMHEHHOE PaCIPOCTPAHEHUE CBETA. [pacrpocTpaHeHUsICBETa (BOSHUKHOBCHHUE TCHU U MTOJYTCHH), http://schpol-colIection.edu.ru/,
cBeTa Barmenns Contua u JIyHbl. OTpaxeHue 1 IX HHTEPIPETALIS € HCTIO/Ib30BAHHEMIIOHATHS CBETOBOTO JIyHa. htts://uchi.ru,

cBeta. TINOCKOE 3epKasto. 3aKOH OTpaKeHHs OOBsICHEHHE U MOJIETMPOBAHHUE COJTHEYHOTO MITYHHOT'O 3aTMEHUH. https://rusneb.ru/
HccemoBanne 3aBUCHMOCTH YTIIa OTPaKEHUSICBETOBOTO JIyda OT YIJia
CBCTA. HpeHOMHeHI/IC cBeTa. 3aKOH o
nasenus. V3ydeHne CBOMCTB M300pakeHUs B ILIOCKOM3EpKaie.
penoMIeHNs CBeTa. [10MHOe BHyTpeHHEE Habnromenue n 00BsACHEHNE OTBITOB TI0 MTOTYYSHHUIO N300paKeHUH B
OTpakeHue cBeTa. emonb30Banie NOMHOTO oo ryyrom mpbimykiom sepkanax. Habimiofe e 1 0GBACHEHHE OMBITOB
BHYTPEHHETO OTPaXXCHUA B OITHICCKUX 0 NPEJOMIIEHHIO CBETA HA FPAHKILIE PA3IMUHBIX CPEL, B TOM YHCIIE
CBCTOBOIAX. OIBITOB C ITOJIHBIM BHYTPEHHUM OTpaxkeHueM. Mccnenoanue
BaBUCHMOCTH yTJia MPEIIOMIICHHUSI OT yIiia MaICHHUsI CBETOBOTO JIydaHa
CpaHUIIEe «BO3AYX—CTEKJIO». Pacro3HaBaHue SIBICHUN OTPaKEHUS U
PETOMIICHHS CBETA B MOBCCIHEBHOM JKH3HU. AHANIN3 U OOBSICHCHHE
SIBICHHMS ONITHYECKOTOMEpaxa. PelleHue 3a1a4 ¢ HCIoIb30BaHHEM
BaKOHOB OTPa)KCHHS U MPETOMIICHHUS CBETA.
4.2 JIMH3BI U ONTUYECKHE 6 [lunza. Xox aydeit B auH3e. OnTHueckas [MonyueHne U300paXKeH it ¢ MOMOIIBI0 cobHparolieil u paccenBaromiein https://resh.edu.ru/subject/23,
pUGOpPHI cucTeMa (hOTOANmIapaTa, MUKPOCKONA U imue3. Onpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI http://school-collection.edu.ru/,
reneckomna. 11a3 Kak ONTHYEeCKas cucTeMa.  [COOMparoIel TMH3bI. AHAIU3 yCTPOMCTBA M IIPHHIAIA NCHCTBUS htts://uchi.ru,
BAM30pYKOCTb H ATBHO30PKOCTS. HEKOTOPBIX ONTHYECKHUX MPUOOPOB: (hoToammapara, MUKPOCKOIIA, https://rusneb.ru/
eneckorna. M3ydeHrne MOIeNH TIa3a Kak ONTHYECKON CHCTEMBI. AHAITH3
SIBITEHHH OJIM30PYKOCTHH JTATBHO30PKOCTH, IPUHITHIIA JEHCTBHA
OYKOB.
4.3 Pasnoxenue 6eoro 3 [Pasnmoxenue Oemoro cera B criekTp. OnbiThl [Habmonenue pasioxenus 6enoro ceetas cnektp. Habmonenue u https://resh.edu.ru/subject/23,
CBETa B CIIEKTP Herotona. Ci10KeHHe CIIEKTPAIbHBIX [[BETOB. 00BSICHEHHUE OIBITOB T10 MOJIYYSHHUIO OEIIOro CBETa MPHU CI0KEHUUCBETA http://SChE)OI-COIIeCtion.edu.ru/,
Jlucrepcus cera pasHbIX 1BETOB. [IpoBeieHHe 1 0OBACHEHHE OMBITOB MO BocHpHusThio  |htts://uchi.ru,
[[BEeTa MPEMETOB TIPH UX HAOIIOICHUH Yepe3 [IBETOBBIC (DUITBTPHI https://rusneb.ru/
(IIBETHBIE OYKH).

Hroro no pazaery 15

Pa3nen 5. KBanToBbIe IBJIEHNS

5.1 Hcnyckanue u 4 |OnbiTel Pesepdopaa v rmanerapHas Mojens  [O6cysxkaenue menu onbItoB Pesepdopaa mo nccien0BaHuio aToMOB, https://resh.edu.ru/subject/23,

MIOTJIOIMICHNEC CBCTA
ATOMOM

aToma. Moneinps aroma bopa. Ucniyckanue u
[TOTJIOUIEHNE CBETa aTOMOM. KBaHTBHI.
JInHelyaTsle CIEKTPBIL.

BBIIBUKCHHE THIIOTE3 O BO3MOKHBIX PE3YJIbTaTaX OIBITOB
B 3aBUCHMOCTH OT ITPEATOJIAraeMoro CTpOCHHs aTOMOB,
(hopMyTHpPOBaHKE BHIBOAOBU3 PE3YJILTATOB OIBITOB.

OO6CyXaeHre MPOTUBOPEUHNH TUITAHETAPHON MOJIEIN aTOMa U OCHOBaHUI
st rumoTe3sl bopa o cranmoHapHBIX OpOHUTAaX IEKTPOHOB.
HaOnroieHue CIUTOIIHBIX U JIMHEHYATHIX CIICKTPOB H3ITyUYCHHUS

Aa3JIMYHBIX BCIICCTB. OO0bsACHEHHE TUHEHYATHIX CIICKTPOB M3JIYy4YCHUSL

http://school-collection.edu.ru/,

htts://uchi.ru,
https://rusneb.ru/
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5.2 CTpoeHne aTOMHOTO 6 [PammoakTHBHOCTB. Anb(a-, 6eTa- U raMmma-  [OOCYkIeHHE BO3MOXKHBIX THIIOTE3 O MOJIENAXCTPOCHHS Apa. https://resh.edu.ru/subject/23,
171pa u3Tydenns. CTpoeHHe aTOMHOTO Spa. OmnpeneneHne cocTaBa sep 10 3aJaHHBIMMACCOBBIM U 3apsi10BbIM http://SChF)OI-COIIeCtion.edu.ru/,
HyKIIOHHas1 MOJIE/Ib ATOMHOTO sLAPA. YHCIIAM U 10 TIOJIOKEHHUIO B IIEPHOIUUECKOM CHCTEMEIIEMEHTOR. } htts://uchi.ru,
M30T0Mb1. PaTHOAKTHBHBIE IPEBPALLICHHS. |AHaTM3 U3MEHEHUS COCTaBa S/Ipa M eroMoJIoKEH s B iepuoaudeckoit  |https://rusneb.ru/
Mepron moMypaciasa aTOMHBIX STEp. CHCTEMETIPH 0-PaJIHOaKTHBHOCTH. MccreioBaHme TPEKOB 0-9aCTHII 110
rotoBeIMpoTorpadusm. OOHapyKEHHE U H3MEPEHHUE PaTHAIlIOHHOTO
(hoHa C IOMOIITBIO TO3UMETPA, OIIEHKA €0 MHTEHCHBHOCTH.
IAHAITN3 OMOJIOTHYECKIX N3MEHEHUH, IPOUCXOIAIINX TI0/ JCHCTBHEM
PaIMOAKTHBHBIX N3TydeHuil. Mcrons30BaHne paInoak THBHBIX
M3ITy9IeHHUI B MeHUITMHE.
5.3 A nepHBIE peakun 7  |[SlmepHbie peakyu. 3aKOHBICOXPAHCHHUS Perrenne 3a1a4 ¢ HCIOIb30BaHIEM 3aKOHOBCOXPAaHEHHS MaccoBEIX B [https://resh.edu.ru/subject/23,
3apsZIOBOTO M MACCOBOTO UMCEN. DHEPTHs BapsIIOBBIX YKCEIT HA OIpPEIeIeHHEe PE3YIbTATOB SAEPHBIX PEaKIIHii; http://sch_ool-colIection.edu.ru/,
CBSI3M ATOMHBIX siziep. CBS3bMACChI 1 SHEpri, FHATH3 BOMOKHOCTH WITH HEBO3MOKHOCTH SIePHO peakuum. htts://uchi.ru,
Peakiyiu CHHTE3a H ICTCHHS SEp. OrieHKa SHEPTHH CBSI3H 7P C HCTIOIb30BaHHeMpopMyITbl DifHmTeiHa. https://rusneb.ru/
VcTounnky sueprin CONHIAN 38831, O6cyxIeHNe TePCIeKTUB UCTI0Nb30BaHUAYIIPABIISIEMOT0
q " repMosiiepHoro cuHTe3a. OOCyKIeHHe MPEUMYIIECTB U SKOJIOTHIECKUX
ACpHas SHEPIeTHKA. HCH?,TBHH Mpo6JeM, CBSI3aHHBIX C IIepPHON 3HEPTreTUKOMN
[PaIUOAKTUBHBIX U3Ty4YEHUN
Ha KHMBbIE OPraHU3MBbI
Hroro no pazaeny 17

I[HoBTOPUTEILHO-00001IAIOIIM A MOTYJIH

[MoBTOpEeHME U 9  (Cucremaruzaius U 0000IIEHHE TIPEIMETHOTO [BhIMOTHEHNE yueOHBIX 3aJaHuH, TPEOYIOMNX 1EMOHCTPAIIHH https://resh.edu.ru/subject/23,
0000IICHIE CozlepKaHHs U OIIbITA JEeATEeIbHOCTH, KOMITETEHTHOCTEH, XapaKTEPU3YIOIINX €CTECTBCHHOHAYYHYTO http://school-collection.edu.ru/,
COepKaHHs Kypca MPHOGPETEHHOTO TPH H3yUYEHHH BCEro Kypca [[PAMOTHOCTb: IPUMEHEHHS TIONYEHHbIX 3HAHUI /Us HayTHOTO Etts:///L;Chl.rut,) /
) Nttps://rusnen.ru/
buzuxn 3a 7-9 (DH3HKH OCHOBHOTO 06II1er006pa3oBaHusL. 00BSICHEHUS (I)I/IEI/I‘IGCKI/IXSIBJ'IGHI/II/I B OKpY’Karolie# npupo/ie ttps://rusneb.ru
B TIOBCE/IHEBHOM JKM3HU U BBISABICHHS (DU3UUECKUX OCHOB psijia
KJIACChI [ToaroroBka K OCHOBHOMYI'OCYAapPCTBEHHOMY .
COBPEMEHHBIXTEXHOJIOTHiT; PUMEHEHHSI OCBOSHHBIX
PK3aMeHy 10 (pU3UKeIIs 00yIaroIIUXCH, o N
. PKCIEPUMEHTABHBIX YMEHUI ISl UCCIIEA0BaHUS (DU3UUESCKUX SIBIICHUH,
BLI6paBH1HX 3TOT yIIe6HBII/I MpEeaAMET. B TOM YHCJI€ JUIsl IPOBEPKU TUIIOTE3U BHISBJICHHS 3aKOHOMEPHOCTEH.
IPerieHne pacu€THbIX 3a/1a4, B TOM YHCJIE MPE/OIaraoinx
MCIIOJIb30BaHUE (PU3NUECKUXMO/IENEN U OCHOBAHHBIX Ha COIEPIKAaHUU
Pa3IMYHBIX pas3jiesioB Kypca (GU3UKH. BeIoNHeHHE U 3a1uTa
PYIIIOBBIX WM WHIMBHAYaIbHbIX IIPOEKTOB, CBSI3aHHBIXC
coJiepKaHneM Kypca QU3HUKH
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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NEPEYEHDb (KOAU®UKATOP) PACIIPEJEJEHHBIX 11O KJIACCAM
MMPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHHS U
IAJIEMEHTOB COAEPKAHMUAA 110 PU3UKE

B ¢enepanbHbIX W perHoHaNbHBIX MpoOLEAypaXx OLEHKH KadyecTBa 0Opa3oBaHUs
UCIIOJIb3YeTCs TepedeHb (KOAM(UKATOp) PaCIpEeCICHHBIX M0 KJIaccaM MpPOBEPSCMbIX TPEOOBAHHI
K pe3ylbTaTaM OCBOGHHMS  OCHOBHOM  00pa3oBaTelbHON  MpPOrpaMMbl OCHOBHOTO OOILEro
00pa3zoBaHMs U HIIEMEHTOB COICPKAHUS 1O (PHU3HKE.

[IpoBepsiemble IPeAMETHBIE PE3YIBTATHl OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus (7 kiacc)

Kox nposepsiemoro [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
pe3ynbTaTa 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
11 WCIIOJIb30BaTh U3YYECHHBIE TOHATHS
1.2 pas3nuyYaTh SBIICHUS IO ONMUCAHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE

OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC q)HSquCKOG SABJICHHUC

1.3 pacrio3HaBaTh MPOSBICHNUE U3YYEHHBIX (PM3NYECKUX SIBICHUI B OKPYKAIOIIEM
MHUpE, B TOM uucie (PU3HUECKUE SIBJICHUSI B IPUPOJIE, IPU 3TOM IEPEBOIUTH
NPAaKTUYECKYl 3aJayy B Yy4yeOHYI0, BBLIENATh CYIIECTBEHHbIE CBOHCTBA
(mpu3HaKM) HU3UYECKUX SIBIICHUIH

1.4 ONMCHIBaTh HM3YyUEHHBIE CBOICTBA Te€l M (PU3MYECKHE SBIICHUS, HCIOJIb3Ys
¢u3nyeckrue BEIWYHMHBI, NPU OMUCAHUU MPAaBUIBHO TPAKTOBAaTh (hU3MUYECKH
CMBIC HCIOJb3YEMbIX BEIMYHMH, UX OOO3HAUEHUS M €IUHUIBl (HU3HUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEINUUHY
C JpYrUMH BEJIWYMHAMM, CTPOUTH TpapUKUd H3YyYEHHBIX 3aBUCUMOCTEN
bu3MUeCKUX BETUUYNH

1.5 XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHHS U MPOIECCHI, UCTIONb3Ys
W3y4EHHBIE 3aKOHBI, TIPH ITOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W
3alUCHIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE

1.6 OOBSICHATh (PU3UYECKUE SBJIEHHS, POLIECCHl U CBOMCTBA TEl, B TOM YHCJE U B
KOHTEKCTE CHUTYyallMii IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh
NPUYMHHO-CJIE/ICTBEHHbIE CBSA3HM, CTPOUTHh OOBSCHEHHME W3 1 - 2 JOrMYEecKHX
niaroB ¢ omopoid Ha 1 - 2 M3y4YeHHBIX CBOICTBA (U3WYECKUX SIBICHUH,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7 pelaTh pacyeTHble 3a7au B 1 - 2 1eHCTBUS, UCTIOIB3Ys 3aKOHBI U (HOPMYJIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCJIOBUS 3aJauu
3aMMChIBATh KPATKOE YCIOBHE, MTOJICTABIATE (PU3NYECKHE BETUUNHBI B (JOPMYITBI
U TPOBOJUTH pacueThl, HAXOIWUTh CIPaBOYHBIE JaHHbIE, HEOOXOAUMBIE IS
peleHus 3a/ad, OLIEHUBATh PEATUCTHUYHOCTh IOJY4YEHHOH (U3NYECKON
BEJTMYMHBI

1.8 pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (PU3NIECKUX
METOJIOB, B ONTMCAHUH UCCIIEJOBAHMS BBIIETAThH IPOBEPSEMOE IIPEION0KEHNE
(runotesy), pa3nuuaTh U MHTEPIPETUPOBATH MOIYYEHHBIN pE3yJIbTaT, HAXOUTh




OIINOKH B XOJ¢€ OIIbITa, A€JaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

IPOBOJIUTH OTBITHI MO HAONIOJICHUIO (PU3MYCCKUX SBICHHH WK (PU3MUYCCKHUX
CBOWCTB Tel: (OPMYJIMPOBATHL IMPOBEPSCMbIC MPEINOIOKCHHS, COOMpaTh
YCTAHOBKY M3 TPEIJI0KEHHOr0 000pYyIOBaHMs, 3alHMChIBaTh XOJ OIMbITA H
(GhopMyITUPOBATH BEIBOIBI

1.10

BBINOJIHATH MPSAMBIE U3MEPEHHsI ¢ UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpOB, 3aMUCHIBATh MOKAa3aHUs IPUOOPOB C YUETOM 33aJaHHOI aOCOTIOTHOMN
HOTPEIIHOCTH U3MEPEHUM

1.11

IPOBOJIUTh HCCIIEI0OBAaHUE 3aBUCHUMOCTH OJHOW (U3UUECKOM BEIUYMHBI OT
JIPYroM C UCIOJIb30BAHUEM IIPSIMBIX U3MEPEHUN, y4aCTBOBATh B INIAHUPOBAHUU
y4eOHOro HCCIeI0BaHMsl, cOOMpaTh YCTAHOBKY U BBINOJIHATh H3MEPEHHUS,
clefys TMpeUIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJbTaThl IOJTYYESHHOM
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJIE IIPEAJIOKEHHBIX TaOJIUI U IpaUKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHUS

1.12

IMPOBOAUTH KOCBCHHBIC HN3MCPCHUMA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, (RU(13%
HpeZ[HO)KeHHOﬁ HHCTPYKIMU: TIIpU  BbIIIOJIHCHHUU H3MepeHI/Iﬁ CO6I/IpaTb
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIATH 3HAYCHHUC HCKOMOM BEITMYHUHBI

1.13

coOuoIaTh TpaBMJia TEXHUKH O€30ImacHOCTH TpU paboTe ¢ JabopaTOpPHBIM
o0opynoBaHrEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB,
XapaKTepU30BaTh NMPUHIHUIIBI JEHCTBUS U3YUYEHHBIX NMPHOOPOB M TEXHUYECKUX
YCTPOMCTB C IOMOUIbIO MX OINHCaHMs, HUCHONb3ysd 3HAaHUS O CBOMCTBaxX
(du3nyYeCKuX SIBICHUN 1 HEOOXOANMbIE (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

IPUBOJIUTH MPUMEpPHI (HAXOAUTHh MH(OPMALIMIO O MpHUMEpax) MPaKTHYECKOIO
UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM KU3HU JUIs 00eceueHHsI
0€30MacHOCTH IpU O0paleHUH ¢ MPUOOpaMu U TEXHUYECKHUMH yCTPONCTBaMH,
COXpPaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM 3KOJIOIMYECKOrO MOBEJICHMS B
OKpY>Karollen cpee

1.16

OCYIIECTBIISAITh OTOOpP MCTOYHMKOB UHpopManuu B cetu HHTepHeT B
COOTBETCTBUHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS
3HaHWUN U MyTeM CPAaBHEHMSI PA3IMYHBIX UCTOUHUKOB BBIJIEISATH HH(OPMALIKIO,
KOTOpas ABJSETCSA NPOTUBOPEUMBOM MM MOXKET ObITh HETOCTOBEPHOM

1.17

UCIIONIb30BaTh MPHU BBHIMOTHEHUH Y4YEOHBIX 3aJaHUil HayYHO-TIOMYJSPHYIO
TUTEPATypy GU3HUUECKOTO COACPIKAHUS, CIIPABOYHBIE MATEPHAIIbI, PECYPCHI CETH
WuTepHeT, BiageTh MpuUeMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIUK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE M YCTHHIE COOOIIEHUS HA OCHOBE
2 - 3 WCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COJCPKAHUS, B TOM YHCIC
MyOIMYHO JeNaTh KpaTKUe COOOIIEHHS O pe3ybTaTaX MPOEKTOB MM Y4eOHBIX
WCCIIEIOBAHUM, TIPU 3TOM TPaMOTHO MCHOJIb30BATh W3YYEHHBIM MOHATHIHBIN
anmapar Kypca (U3HKHU, COMPOBOXK/IAaTh BRICTYINICHHE TIPe3eHTalneH

1.19

IIpu  BBINIOJIHCHUHA y‘{e6HLIX IMPOCKTOB U I/ICCJIC,[[OBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTH B Tpymnine B COOTBETCTBHUH C MOCTABJICHHBIMUA 3aadaMU, CICIUTDH
3a BBIIIOJITHCHUEM IlJIaHa ,Z[CﬁCTBHfI, aJICKBAaTHO OILICHUBAThb COOCTBEHHBIH BKJ1a/
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B JI€ATEIBHOCTh T'PYIIIBI, BBICTPaMBaTh KOMMYHHKaTHBHOE B3aUMOJECHCTBUE,
YUUTBIBAsE MHEHUE OKPYKAIOLINUX

[IpoBepsiembie 31eMEHTHI coaiepkanus (7 Kiacc)

Kon Kon [IpoBepsiemble 21€MEHTHI COAEPKaHUS
paszznena 3JIEMEHTA
1 OU3NKA U EE POJIb B [IO3HAHMU OKPYXAIOIIEI'O MHUPA
11 ®usuka - Hayka o npupoge. fABneHus npuponasl. PU3HUECKUE SBICHUS:
MEXaHUYECKHE, TEIJIOBbIC, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIC,
3BYKOBBIE
1.2 dusnueckue BenmMuuHbL. M3Mepenne ¢puszndeckux BeanduH. Ousnueckue
npubopsl. [TorpemHocTs u3mepeHuit. MexayHapoiHasi CUCTeMa eAMHHII
1.3 EcTtecTBeHHO-HAY4YHBIH METOJN TO3HAHUSA: HAOIIOJEHHE, IOCTAaHOBKA
HAay4yHOTO BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEpKE
TUIOTE3, 00BSICHEHNE HA0II01aeMOT0 SIBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOJIEIeH
15 [TpakTrueckue pabOTHI:
N3mepenne paccTOsTHUN.
H3mepenune o0beMa KUAKOCTH U TBEPJOTO Tea.
Omnpenenenue pasMepoB MajbIX TEJ.
W3mepenune TtemmepaTypbl IpHU TMOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaT4rKa TeMIlepaTypbl
2 I[TEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA
2.1 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJBI, MX pa3mepbl. ONbITHI,
JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE BELIeCTBa
2.2 JIBukenue yacTui] BemiectBa. CBSI3b CKOPOCTH JIBWXKEHHS YacTUIl C
temneparypoil. bpoyHoBckoe nBmxenue, mupdysus
2.3 B3aunMogeiicTBrue 4acTHI] BEHIECTBA: TPUTSKEHUE U OTTAITIKUBAHUE
24 ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHME TIa30B, JKUIKOCTEH U
TBEPAbIX (KPUCTAIUIMUECKUX) Ted. B3auMocBsI3p MeXIy CBONCTBaMU
BEILECTB B PA3HBIX arperaTHhIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
2.6 [TpakTiueckue paboThI:
Onenka JuaMeTpa aTroMa METOJOM psIOB  (C  HCHOJIb30BaHHUEM
dororpaduii).
OnbITh IO HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHs ra30B.
OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHHS
3 JABWXEHUE 1 B3AUMOJEVCTBUE TEJI
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3.1

Mexannueckoe nBuxkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE BUKECHHE

3.2

Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBM>KEHUHU. Pacuer
IMyTU U BpCMCHU NBUXKCHUA

3.3

SBnenue uHepHUu. 3aKOH MHEpUUU. B3auMoaelcTBue Ten Kak nmpuyruHa
M3MEHEHUsI CKOPOCTH JIBIXKEHUS Tell. Macca Kak Mepa MHEpTHOCTH TeJjia

3.4

[InotHocth BemiecTBa. CBs3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJT B
eInHAIE 00bEMA BeEIECTBA

3.5

Cuna kak XapaKTEpHUCTHUKA BSaHMOHeﬁCTBHH TCII

3.6

Cuna ympyroctu u 3akoH ['yka. V3MepeHue cuibl C TOMOIIbIO
JTMHaMOMeETpa

3.7

SIBnenue TAroTeHus U cuia TsbkecTd. Culla TSHYKECTH Ha IPYTuX IIIaHeTax.
Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue cKoabXeHUs U TpeHUE MoKos. TpeHue B mpupoie u
TEXHHUKE

3.9

CrnoxeHue cuil, HalpaBJIEHHbIX 10 OAHOM HpsiMoil. PaBHOAeWcTBYIOIas
cui

3.10

[TpakTuyeckue paboThI

OnpezneneHre CKOPOCTH PaBHOMEPHOT'O JIBUKEHMS (IIapHKa B XKHUJIKOCTH,
MOJIEH 3JIEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

Onpenenenue cpeqHeld CKOPOCTU CKOJIBKEHUs OpycKa WM LIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

Omnpenenenue MIOTHOCTHA TBEPAOTO TeENA.

OnpITHI, IEMOHCTPUPYIOLUE 3aBUCUMOCTh pacTskeHHs (nedopmannn)
IPY>KUHBI OT IPUIIOKEHHOM CHIIBI.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHHUSI CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONPHUKACAIOIUXCs TOBEPXHOCTEH

3.11

dusnueckue SABICHUA B MPUPOJE: NPUMEPBI IBUKECHHUSA C Pa3IMYHBIMU
CKOpPOCTSIMU B XKMBOM M HEKHMBOW NIPHUPOJE, NEUCTBUE CUIIBI TPEHHS B
MIPUPOJE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ AUHaAaMOMCTpP, MOAIIHUITHUKN

4 JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/IC TBCPAOTO TECJa. CnocoObl YMCHBIICHUA W YBCIIMYCHUA
JaBJICHUA

4.2

JlaBnenue raza. 3aBUCMMOCTD JJaBJI€HUS ra3a oT 00beMa, TeMIlepaTypbl

4.3

Ilepenaya naBiieHUs TBEPABIMH TEJIaMH, XKUJIKOCTSIMU M razaMH. 3aKOH
ITackanga. [ITHneBMaTHUecKre MalInHEI

4.4

3aBUCHUMOCTh JaBJIEHUS KHUJAKOCTH OT IIyOuHbl. ['mapocratnyeckuit
napaaokc. Cooburaromuecs cocyabl. [ uapaBmuueckue MeXaHU3Mbl

4.5

ATtmocdepa 3emnu 1 atMmocepHoe aaBineHue. [IpuurHbI CyiecTBOBaHUs
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BO3NyIIHOW oOosouku 3emiu. Onbir  Toppuyennu. 3aBUCHMOCTH
aTMOC(EpHOTO AaBICHHS OT BHICOTHI HaJl YPOBHEM MODS

4.6

N3mepenue armocdepHoro masneHus. [Ipubopsl s u3MepeHus
aTMOC(EPHOTO AaBICHUS

4.7

JlelicTBMEe KMAKOCTM M Ta3a Ha I[OrPYKEHHOE B HHUX TeJIO.
Britankuparomias (apxuMenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3ayxormnnaBanue

4.9

[TpakTyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00beMa MOTpyKEHHO! B
JKUAKOCTh YaCcTH TeJa.

OrmpeznenieHre  BBITAJIKMBAIOIICH  CHJIBI, JCHCTBYIOIIEHM Ha  TeJo,
IIOTPYKEHHOE B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBL, JEHCTBYIOLIEH HA TEJIO
B )KMJIKOCTH, OT MaccChl TeJla.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKMUBAIOIIEH CHJIBL,
JIeMCTBYIOILEH Ha TENO B )KUJKOCTH, OT 00beMa OrPyKEHHON B KHJIKOCTb
YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OIIpEJIETICHUE €€ TPY30I0IbEMHOCTH

4.10

dwusnyeckue ABJICHUS B TMPUPOJIC: BIUSHUE aTMOC(HEPHOrO JABJICHUS Ha
JKUBOI OpraHusM, IIaBaHue PbIo

411

TexHuueckue yCTpPOMCTBa: COOOLIAIOIIMECS COCYHbl, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABINYECKUN IIPECC, MAHOMETP, 0apoMeETp, BEICOTOMED,
MIOPUIHEBOW HACOC, apEOMETP

5 PABOTA, MOITHOCTD, SOHEPT A

5.1

Mexanuueckasi pabota

5.2

Mexannuyeckast MOIITHOCTh

5.3

[TpocTeie MexaHM3MBI: pbluar, OJOK, HaKJIIOHHas IIOCKOCTh. [IpaBumio
paBHOBECHSI pplUara

5.4

HpI/IMeHeHI/IC IpaBUJia PaBHOBCCHUS pblUara K 6.]'IOKy

5.5

"3onotoe mnpaBwio" MexaHuku. KoadpouiueHt none3Horo aencTBHS
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE

5.6

[ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3emieit

5.7

Kunernueckas sneprus

5.8

ITonmas wmexaHudeckas OHEpPTIUs. 3aKOH HU3MECHEHUSI H COXpPaHCHUA
MEXaHHU4YeCKOI OHCPIrun

5.9

[TpakTiueckue paboThI:

Onpenenenue pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBM>KEHUH TeJIa Mo
TOPU30HTAIIBHON TOBEPXHOCTH.

HccnenoBanue ycloBUi paBHOBECHUS pblyara.
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N3mepenne KITJ] HaKTOHHOM TIIIOCKOCTH.
N3yuenue 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPIUU

5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIOBEKA

5.11 TexHU4YeCKrne yCTpONCTBA: phIYar, MOJIBWKHBIA W HETOJIBUIKHBIN OJIOKH,

HAKJIOHHA IMJIOCKOCTb, IIPOCTLIC MCXaHU3MBbI B 6BITy

[IpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHMSI OCHOBHOM
o0pasoBaresbHON MporpamMMmsI (8 Ki1acc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMble peAMETHBIE PE3yJIbTAaTHl OCBOCHUSI OCHOBHOI 00pa3zoBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMsI

11

HCIIOJIB30BaTh IMOHATHA

1.2

PpasiiniaThb ABJICHUS 110 OITMCAHHUIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX NAHHOC (1)1/131/1‘1601(06 SABJICHUC

13

pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUCCKUX SIBJICHUH B OKPYXArOIIEM
MHUpE, B TOM YHuCie (PU3NUYCCKUE SIBICHUS B IMPHUPOAC, MPH 3TOM IEPEBOJIUTH
MPAKTUYECKYIO 33/1a4y B yUCOHYIO, BBIJICISATH CYIIICCTBEHHBIC CBOWCTBA (TIPU3HAKH )
(bU3HYECKUX SIBICHUN

14

ONMCHIBATh M3YyYEHHBbIE CBOWMCTBA Tl W (PU3UYECKUE SIBICHUS, HCIOJIb3Ys
¢u3nyeckue BEIMYUHBI, IPU ONMCAHUM NPABUWIBHO TPAKTOBaTh (hU3NUYECKUN
CMBICII HCIIOJIb3YEMbIX BEJTMYMH, 0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEIHYUH,
HaXo/AuTh (OPMYIIbI, CBSI3bIBAIOLINE JTAHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUUNH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUYECKUE SBICHHUS W MPOIECCHI, UCIOIB3YS
M3y4YeHHBIE 3aKOHBI, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3alUChIBaTh €0 MaTEMAaTUUYECKOE BBIPAKEHHE

1.6

OOBSICHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull TMpPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBIATh HPUYUHHO-
CJI€ZICTBEHHBIE CBS3U, CTPOUTH O0BsCHEHHE U3 | - 2 IOTHYECKUX I1aroB € TOMOIIIbIO
1 - 2 usydeHHbIX CBOMCTBa (DU3MUECKUX SIBICHUN, (PU3NYECKHX 3aKOHA WIIU
3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3a7aud B 2 - 3 JeWcTBUs, MCIIONB3Ysl 3aKOHBI U (HOPMYIIHI,
CBs3bIBatOlME (U3MYECKHE BEJIMYMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a/Jayu
3alUCBIBATh KPATKOE YCJIIOBHME, BBIABIATH HENOCTATOK MAHHBIX JUIS PELIEHUs
3aJ1a4uM, BBIOUPATh 3aKOHBI U POPMYIIbI, HEOOXOIUMBIE JIJIS €€ PeleHus], TPOBOAUTD
pacyeTbl W CpaBHMUBATh IMOJYYEHHOE 3HAaueHUE (U3NYECKOH BEIMYMHBI C
W3BECTHBIMU JTAHHBIMH

1.8

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPHU MOMOIIM (U3NYECKUX
METOJOB, HCIIONb3Yysl OIMCAaHUE MCCIIECIOBAaHUs, BBIACIATh IIPOBEpPSEMOE
MIPEATIONOKEHUE, OLIEHUBATh MTPABUIBHOCTD MOPSIKA MTPOBEACHUS HCCIIEIOBAHNUS,
JIeJIaTh BBIBOJIbI

1.9

MMpOBOAWUTL OIIBITHI IIO Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘-IGCKI/IX SIBIICHUN WIIH (I)PI3PI‘-ICCKPIX
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CBOMCTB Ten: (OpMyIHpOBaTh MPOBEPSEMBbIE MPEANONOKEHUs, COOUpaATh
YCTaHOBKY W3 TMPEAJIOKEHHOTO OOOpYAOBaHHUS, OIUCHIBATH XOJ ONbITA H
(GbopMyIHpOBaTh BHIBOJIBI

1.10

BBITIOJIHATE TIPSAMBIE HM3MEPEHHS C KCIOJb30BaHUEM aHAJIOTOBBIX MPHOOPOB U
JATYNKOB (DPU3MUECKUX BEIUYHMH, CPABHHUBATH PE3yJIbTaThl U3MEPCHHUH C y4ETOM
3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIIMYUHBI OT IPYTrOi
C UCMOJIb30BAHUEM HIPAMBIX M3MEPEHUI: MJIAaHUPOBATh UCCIEAOBaHHE, cOOUPATh
YCTAHOBKY UM  BBINOJHATH HW3MEPEHHUs, CIEeAys IpEeMIOKEHHOMY IUIaHy,
(buKCHUpOBaTh PE3yabTaThl MOJTYYEHHON 3aBHCUMOCTH B BUJIE TaOJIUIl U TPapHUKOB,
JIeJIaTh BBIBOJBI 110 PE3YJIbTATaM UCCIICJOBAHMS

1.12

MPOBOANTh KOCBEHHBIC W3MEpeHUsT (PU3UYECKHX BEIWYHMH: IUIAHUPOBATH
U3MepeHus, coOOMpaTh KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl IPEIIOKEHHOU
WHCTPYKIIMHU, U BEIYUCIISATH 3HAUEHHUE BEIIMUYNHBI

1.13

coOmoaTh MpaBWja TEXHUKH O€30MacHOCTH HpHU paboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM

1.14

XapaKTepU30BaTh MPHUHIIMIBI JCHCTBHS U3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM Ha UX OMUCAHUS, UCTIONB3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKHUX
SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3NUYECKIE 3aKOHOMEPHOCTH

1.15

paciio3HaBaThb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pBI I10
CXEMaM M CXCMATUYHBIM PHUCYHKAM, COCTABJIATHL CXCMBbI JJICKTPUUCCKHUX ueneﬁ C
NOCJIICAOBATCIIbHBIM MW IIAPaJIJICJIbHBIM COCOAWMHCHHUCM 3JICMCHTOB, pa3jinydas
YCJIOBHBIC 0003HAYCHHS JICMECHTOB QJICKTPHUYCCKUX HCHCfI

1.16

MPUBOJUTh MpPHUMEPHl (HAXOOUTh WH(GOPMALMI0O O HpHUMEpax) MPaKTUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEIHEBHOW >KHU3HHU NI 0OecHeueHHs
0€30MacHOCTH MpU O0OpaIleHUH ¢ MpUOOpamMu M TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHMs 3]I0pOBbsI U COOJIIOJICHHSI HOPM 5SKOJOTMUYECKOrO MOBEICHHS B
OKpY>Karolllen cpefie

1.17

OCYILIECTBIATh MOUCK MH(pOpMaluu (GU3NYECKOT0 cojepKaHUs B ceTH MHTepHeT,
Ha OCHOBE UMEIOLIUXCS 3HAHUU U IIyTEM CPaBHEHUs JOIIOTHUTENIBHBIX HICTOYHUKOB
BBIACTATH I/IH(l)OpMaHI/IIO, KOTOpasa ABJIACTCA HpOTHBOpG‘II/IBOI\/JI WX MOXKET OBITh
HEJIOCTOBEPHOM

1.18

WCIONIb30BaTh TMpPH BBINOJHEHUM Y4YEOHBIX 3aJaHUA  HAay4YHO-TIOMYISPHYIO
nuTepaTypy (PU3MYECKOTO COJIEp KaHUs, CIIPABOYHBIE MaTEPHANIbl, PECYPCHl CETH
WuTepHer; BmageTh MNpHeMaMHU KOHCIEKTHPOBAHUS TEKCTa, MPeoO0pa3OBaHUS
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKHE YCTHBIE cOOOIIeHUs, 0000mas
MH(POPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COJIEPKaHUs, B TOM YHCIIe
MyOJIMYHO TIPEACTABIATH PE3yNbTaThl MPOCKTHOW WM HCCIEeI0BATENbCKON
JEATEIIbHOCTH, TPU 3TOM TPaMOTHO MCIIOJIb30BaTh HW3YYEHHBIM MOHSITUWHBINA
anmapat Kypca GU3HKH, COMPOBOXKIATH BRICTYIUICHUE TPE3CHTaIneH

1.20

MIPH BBITIOJHEHUN YY€OHBIX MPOEKTOB M WCCIEIOBAHHM (DU3MUECKHUX MPOIECCOB
pacmpenenaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU
3aJa4amMu, CJICIUTHh 3@ BBIOJHEHUEM IUIaHA JEHUCTBUM U KOPPEKTUPOBATH €rO0,
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aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKIJIA]] B IEATCILHOCTh TPYIIIBI, BRICTPAHBATh
KOMMYHHKAaTUBHOE  B3aUMOJICHCTBHE, TPOSBISS TOTOBHOCTH  pa3peliarh
KOH(JIUKTBI

[IpoBepsiembie 371€MEHTHI coiepkanus (8 Kiacc)

Kon Kon [IpoBepsiemble 21€MEHTHI COAEPKaHUS
paszaena 2JIEMEHTA
6 TEITJIOBBIE SIBJIEHI S
6.1 OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHUYECKOM TEOPUU CTPOCHUS

BeniecrBa. Macca u pasmepel MoiieKyn. ONBITBI, MOATBEPKIAIOIIUE
OCHOBHBIE ITOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

6.2 Monenu TBepmoro, >KUAKOrO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammieckue u amopgHble Tena

6.3 OOBbsicHEeHHE CBOWCTB ra30B, XKMIKOCTEH M TBEpJbIX TEJl Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOU TEOPHUH

6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS

6.5 TennoBoe pacipeHue U CKaTHe

6.6 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHUS
4acTHULL

6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH JHEpruu:

TCILIoNEepeada U COBCPIUICHUC pa6OTH

6.8 Bunp! Teronepeaayn: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4eHUE

6.9 KonngecTBo TemioTsl. Y aenabHas TEMIOEMKOCTh BELIECTBA

6.10 TennooOMeH M TEII0OBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OalaHca
6.11 [InaBneHve W OTBepAEBAHUWE KPHUCTAIMYECKUX BEIIECTB. YJelbHas

TCIJIOTA IJIaBJICHU A

6.12 [TapooOpazoBanne u koHaeHcanusi. Vcnapenue. Kumenue. VY nenpHas
TEIIOTa TMapoOOpa3oBaHUs. 3aBHUCHMOCTh TEMIIEPATypbl KHIICHUS OT
aTMOC(EpHOTO JTaBJICHUS

6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAas TEIUIOTa CrOPaHMs
6.15 [Tpunammner padoTsel TermoBsix apurateneir KIIJI TerumoBoro nBuratens.

TennoBsle ABATATENN U 3aIIUTA OKPYKAKOLIEN CpeIbl

6.16 3aKOH COXpaHEHUs U MPEBPAILECHHS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX

6.17 [TpakTueckue paboThI:
OnbITHl IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.
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OnBITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
OnbITel 10 HAOJIIOACHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEI.

Omnpenenenue 1aBieHus BO3AyXa B Oa/UIOHE LITPHULIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JAaBICHHUS BO31yXa OT €ro
0o0beMa M HarpeBaHUs WM OXJIAXKICHUS.

[TpoBepka runoTessl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUKOCTH
B TEPMOMETPUYECKOI TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wn3MeHeHHMs BHYTPEHHEH »HHeprum Tena B pe3ysbTare
TEIUIONepeiaui U padOThl BHEITHUX CHII.

HccnenoBanue sBICHUs TEIUIOOOMEHa IMpPU CMEIIMBAHUM XOJOJHOW M
ropsiue BOABI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOAOM  IIpU
TEII000MEHE C HArpeThIM METAJUIMUECKUM LIUIHH]IPOM.

OnpeneneHue yAeIbHOM TEIUIOEMKOCTH BemiecTsa. MccnenoBanue
pouecca UCIapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.

OnpeneneHue yaelbHON TEIUIOTHI IIIABJICHUS JIbJA

6.18 @usnueckue SBICHHS B INPUPOAC: IIOBEPXHOCTHOE HATSDKEHHE U
KalWUIAPHBIC SBJICHUS B MPHPOJC, KPUCTAUIBI B MPHPOJE, U3ITyUdCHHE
ConHia, 3aMep3aHue BOJIOSMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 TexHuYecKne yCTPOWCTBA: KAMMJUIAPBI, TMPUMEPHI  HCIOIb30BAHHMS

KPUCTAJUIOB, JKUJIKOCTHBIM TEPMOMETp, NATYUK TEMIIEPATYpPBI, TEPMOC,
CUCTEeMa OTOIUICHHSI JOMOB, TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOuHa,
JIBUraTeIb BHYTPEHHETO CTOPaHUs

7 OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poaa 371eKTpUUECKUX 3aps10B

7.2 B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH KysoHa (3aBHCMMOCTB CHIIBI
B3aMMOJICHCTBUS 3apsKEHHBIX TE OT BEJIMYMHBI 3apsA0B U PACCTOSHUS
MEXy TeJIaMH)

7.3 Onexrpuueckoe none. HanpskeHHOCT aniekTpudeckoro noss. IlpuHnun
CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenn »snexTpuueckux 3apsiioB. DJEMEHTApHBIA AJIEKTPUUYECKUI
3apsag. Ctpoenue aroma. [I[poBOAHUKYN U TUAJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 ONEKTPUYECKUH TOK. YCIIOBUS CYIECTBOBAHMUS JIJIEKTPUYECKOIO TOKA.
W cTOYHUKH TOCTOSTHHOTO TOKA

7.7 JIefCTBUS 3IEKTPUUYECKOTO TOKA (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3zax

7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECKoe HalpsKeHNe

7.9 ConpoTuBieH:e MPOBOJHUKA. Y IeTbHOE CONTPOTUBIIEHUE BEIIECTBA
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7.10

3akon Oma 1S ydacTka 1enu

7.11

[TocnenoBarenpHOE M MapaICIbBHOE COCTMHEHUE TIPOBOTHUKOB

7.12

PaboTa 1 MOILITHOCTH 3JIEKTpUUECKOro ToKa. 3akoH Jlxkoyins-Jlenna

7.13

DJEeKTpUYECKUe LEMU U MOTPEOUTENN SICKTPUUECKON YHEPTUU B OBITY.
Kopotkoe 3ambikanue

7.14

ITocTossHHBIC MarHHUTHI. B3aHMOHeﬁCTBHe IIOCTOAHHBIX MAarHuTOB

7.15

MarauTHoe 1oJjie. MarHuTHoOE moJjie 3EMJIM U €ro 3HaueHUe Ui KU3HUA Ha
3emiie

7.16

OneiTr Opcrena. MaruutHoe mose aneKTpuyeckoro Toka. llpuMenenue
3JIEKTPOMAarHUTOB B TEXHUKE

7.17

JleiicTBre MarHUTHOTO MOJSI HAa MPOBOJHUK C TOKOM. DIJIEKTPOJIBUTaTElb
MOCTOSTHHOTO TOKa. MCIoib30BaHMe AJIEKTPOJABUTATENICH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIOPTE

7.18

Onbitel @apanesd. SBleHHE 3IIEKTPOMArHUTHOM HHAyKUuU. [IpaBuio
Jlenna

7.19

Onextporenepatop. CrnocoObl MONMY4YeHHUS] JIEKTPUUYECKOM HSHEPTUU.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTUH

7.20

[TpakTuyeckune paboOTHI:

OnbITel 1O HAOJIOAECHUIO DBJEKTPU3ALUU Tel UHAYKIUMEH u 1pu
COIPUKOCHOBEHUH.

HccnenoBanne IEUCTBUSL DIIEKTPUUYECKOTO IIOJII HA IPOBOJHUKH U
JUAJIEKTPUKH.

CO6opka u mpoBepka pabOoThl IEKTPUUECKOH LIEMH MOCTOSTHHOTO TOKA.
W3mepeHue u peryJmpoBaHHue CUIIbI TOKA.

W3mepeHue U peryinpoBaHue HaIllPsHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MYILETO Ye€pe3 pe3ucTop, OT
COINPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUpPYIOIINE 3aBHUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBIIEHUSI IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJX MONEPEYHOIO
CEYeHHUs U MaTepuaia.

ITpoBepka mnpaBuia CIOKEHHS HANPSDKEHUN TPU  IOCIEN0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

ITpoBepka mpaBuna [uisi CUIBl TOKA IPH NapauIEIbHOM COECIMHEHUU
PE3UCTOPOB.

Onpeznenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BbIIEISEMONH Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIErO yepe3 JaMIOuKy, OT
HaNpsDKEHUS Ha HEH.

Onpenenenne KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO MOJIsl HOCTOSTHHBIX MAarHUTOB MTPHU UX 00bEeTMHEHUT
U pa3/IeICHUH.

HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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OnbITel, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIbl  B3aUMOJECUCTBUS
KaTylIKd C TOKOM WM MarHuTa OT CHJIBI TOKa M HAalpaBJIEHUA TOKa B
KaTylIKe.

N3ydenune neicTBUS MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
KounctpynpoBanue u usydeHue padboThl AIEKTPOABUTATENS.

Nsmepenne KIIJ[ anekTpoaBUraTenbHOM yCTaHOBKHU.

OnbITel MO HCCIEAOBAaHUIO SBJICHUS 3JEKTPOMArHUTHOW WHIYKLHH:
HCCIICIOBAHUE M3MEHECHHUM 3HAYEHHS W HANpaBJICHUS HHAYKIMOHHOIO
TOKa

7.21 duznueckue SBICHUS B IPUPOJC: FICKTPUUECCKUE SBICHUS B aTMOcdepe,

AIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHuTHoOEe moiyie 3emiu, apeid
HIOJIOCOB, POJIb MArHUTHOT'O MOJIS AJIS )KU3HU Ha 3eMJie, OJSIPHOE CUsIHUE

7.22 TexHuueckue yCTPOMCTBA: AJIEKTPOCKOIN, aMIEPMETP, BOJBTMETP,

peocTar, CYETUYUK DJIEKTPUUECKOW HHEPruHU, DSIJIECKTPOOCBETUTEIHHBIC
npuOOpbI, HarpeBaTeIbHbIE NEKTPONPUOOPHI (IIPUMEPBHI), ANEKTPUUECKUE
MIPEAOXPAHUTEIIN, FTIEKTPOMATHUT, AJIEKTPOJBUTaATEIh TOCTOSTHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

HpOBepHeMHe Tpe6OBaHI/I5{ K pe3yjibTaTaM OCBOCHU OCHOBHOMI

o0Opa3oBarenbHON TTporpamMmsl (9 Kiacc)

Kon [TpoBepsieMble peAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO MporpamMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yibTara

11 UCIOJb30BATh U3yYEHHbIE TOHATUS

1.2 pas3nuyaTth SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SBJICHUE

1.3 pacrno3HaBaTh NPOSBICHUE HM3YyYEHHBIX (PU3MUECKUX SIBJICHUN B OKpYXaroIlem
MHUpE, B TOM 4Huclie (HU3UYECKUE SBIECHUS B NPHUPOJE, NMPH ITOM IEPEBOIUTH
MIPaKTUYECKYIO 33/1a4y B yUeOHYIO0, BBIJIEJIATD CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH )
(bU3NYECKUX SIBICHUH

14 ONUCHIBaTh M3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, HCHOIb3Ys
¢u3nueckue BETWYMHBI, NPU ONHWCAHUU MPABWIBHO TPAKTOBaTh (HHU3MUECKUN
CMBICJI UCIIOJIb3YEMbIX BEJTMYMH, 0003HAYEHMS M eIMHUIIBI (PU3NYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBSI3bIBAIOIIME aHHYIO (PM3MUYECKYIO0 BEJIHMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPa)KHU U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEINUUH

1.5 XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHUS M IMPOLECCHI, UCHOIb3YS
W3Y4YECHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U
3aIMMCBIBAaTh €70 MAaTEMAaTHYECKOE BhIPAXKEHUE

1.6 OOBACHATH (hpr3HUECKUEe MPOIIECChl U CBOICTBA Tell, B TOM YHCII€ U B KOHTEKCTE

CUTyallUd TPaKTHUKO-OPHEHTUPOBAHHOIO XapakTepa: BBbISABIATh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 2 - 3 JIOTMUECKUX LI1aroB ¢ TOMOIIBIO
2 - 3 W3y4YEHHBIX CBOICTBAa (PU3MUECKUX SBICHUH, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH
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1.7

pemarh pacdyeTHbIC 3a7adyu (OMHUPAIOIIHECS Ha CUCTeMy M3 2 - 3 ypaBHEHHH),
UCTOJb3Ys 3aKOHBI U ()OPMYIIBI, CBA3BIBAIOIINE (PU3NUECKUE BETUUUHBL: HA OCHOBE
aHaJlM3a yCJOBHSI 3aJ]a4ul 3allMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE
WA W30BITOYHBIC JaHHBIC, BBHIOUPATh 3aKOHBI M (OPMYIBI, HEOOXOAUMBIE IS
pellieHrs, MPOBOAMTH pacueThl W OLCHMBATh PEATUCTUYHOCTH MOTYy4YEHHOTO
3HaYeHUS PU3NICCKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTH MPH MOMOIIN (U3NIECKUX
METOJIOB, HUCIOJb3ysd OIMCAaHME HCCIEJOBAaHUs, BBIICIATh IPOBEPSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh NPAaBUIBLHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBaHMS,
JieN1aTh BBIBO/IbI, HHTEPIIPETUPOBAThH PE3YJIbTaThl HAOIIOICHUN U OIIBITOB

1.9

MPOBOANUThH OMNBITHI O HAOIIOACHHIO (H3MUSCKUX SBICHUA WIH (DU3UUECKHX
CBOWMCTB TEII: CAMOCTOSATEIHHO COOMpATh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUSI, OMIMCHIBATH XO/] OIBITA M €r'0 PE3YbTAThI, POPMYITUPOBATH BHIBOIbI

1.10

IIPOBOAUTH IIPU HEOOXOAUMOCTH CEPUIO IPSIMBIX U3MEPEHUM, OIpenenss cpeiHee
3HAYCHUE WU3MEPSIEMON BEIUYMHBI ((DOKYCHOE PAcCTOSIHUE COOMPAIONICH JIHMH3HI),
000CHOBBIBATh BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPrOOpa)

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUYUH C UCTIOJIb30BAaHUEM
NPSMBIX HM3MEPEHUN: TUIAHUPOBATh HCCIEIOBAHUE, CaMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (DHKCHUpPOBATH PE3yNbTAThl TOTYYCHHOW 3aBUCUMOCTH (PU3NICCKUX
BeJIMYMH B BUJE TaOnul U TpaduKoB, JeNaTh BBIBOJABI IO pe3yjibTaTaMm
HCCIEA0BaHUSA

1.12

MPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYHMH: I[UIAHUPOBATH
U3MEpEeHus, COOUPATh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH U3MEPEHMUS,
cienys IPEeMIOKEHHOM MHCTPYKLUHH, BBIYMCIATh 3HAYCHUE BEIMYHMHBL U
aHAJIM3UPOBATh IIOJyYECHHBIE PE3YJbTAaThl C Y4YETOM 3aJaHHOM IMOrPEIIHOCTH
U3MEPEHUIN

1.13

coOnrofaTh MpaBWiia TEXHUKU O€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NUECKUX MOJEIEH: MaTepuanbHast
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOUCYHBIN UCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHas MOJIeNlb aTOMa, HYKJIOHHAs! MOJIeNIb aTOMHOTO SiApa

1.15

XapaKTepU30BaTh MPHUHIIUIBI JICHCTBHUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOWCTB C OMOPOM Ha UX OMUCAHUS, HCTIONB3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKHUX
SBJIICHUH ¥ HEOOXOAUMBbIe PU3nYecKre 3aKOHOMEPHOCTH

1.16

UCIONIb30BaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB MpU
pelleHnr y4eOHO-TIPAKTUYECKUX 3a]a4, ONTHYECKHUE CXEeMbl IJi IMOCTPOCHHUS
M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMparoIiei JIMH3e

1.17

NPUBOAUTH TPUMEPHI (HAXOAUTh HHPOPMALUIO O MpHUMEpax) MPaKTHUYECKOTO
WCIIOTB30BaHUs (PU3NYECKUX 3HAHWM B MOBCEIHEBHOW XU3HH JJISI 0OeCIeYeHUs
0€30MacHOCTH TNPH OOpaIleHUH C MPUOOpaMU M TEXHHUUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3/0pPOBbS U COOJIIOJIEHUST HOPM DKOJIOTMYECKOTO TIOBEJIECHUS B
OKpYJKalollleH cpese

1.18

OCYHICCTBJIATH ITOUCK HH(bOpMaL[I/II/I (I)I/ISI/I‘ICCKOFO COACPpIKaHUA B CCTHU I/IHTepHeT,
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CaMOCTOSITENTbHO (POPMYIUPYS TTOUCKOBBIIN 3aIIPOC, HAXOUTH MYTH ONpeAeICHUS
JIOCTOBEPHOCTH TOJNy4YEeHHOW HWH(POpPMAIMM HAa OCHOBE HMMEIOIIUXCS 3HAHUNA H
JOTIOJTHUTEIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BAaTh IMPH BBIIOJHEHWH Y4YEOHBIX 3aJaHUN HAyYHO-TOMYJSPHYIO
TuTepaTypy (QU3MUECKOTO COACPIKAHMS, CIPABOYHBIE MAaTEPHAIBI, PECYPChl CETH
WuTtepHer; BnageTh NpHUeMaMHU KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(OPMALIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B JAPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE NHCBMCHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
nH(bOpPMAIUN U3 HECKOJIBKUX MCTOYHHUKOB (PU3NYECKOTO COACpIKaHUs, MyOIUIHO
MPEJCTABIATh PE3yIbTaThl MPOSKTHOW WM HMCCIEI0BATENbCKON N1eATeNbHOCTH,
IPY 3TOM T'PaMOTHO UCIIOJIb30BATh H3YYEHHBIH MOHATHIHBIN anmapar n3y4aeMoro
paszmena (U3MKM M CONPOBOXKAATh BBICTYIUICHHE IIPE3EHTALUEH C y4eToM
0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

MIPY BBITIOJTHEHUN YYCOHBIX MPOCKTOB M WCCIICIOBAHMHM (DU3MYECKHX TPOIIECCOB
pacrpeneniarth OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTaBJICHHBIMHU
3a/ladaMHM, CIICJAWTH 3a BBINIOJIHEHUWEM IUIaHA JCUCTBUU M KOPPEKTUPOBATH €TO0,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKIJIA]] B ICATCILHOCTh TPYIIIbI, BRICTPAHBATh
KOMMYHHKATHBHOE  B3aUMOJICHCTBHE, TPOSBISIE  TOTOBHOCTH  pa3peliarh
KOH(JIMKTHI

[IpoBepsiembie eMeHTHI coaepxkanus (9 kiacc)

Kon
pasnena

Kon
SJIEMEHTA

[IpoBepsieMble 2IEMEHTHI COAEPKAHUS

8

MEXAHUWYECKUE SABJIEHUA

8.1

MexaHn4ecKoe JIBHKEHHUE. MaTepI/IaJIBHaH Touka. CucremMa oTcuera

8.2

OTHOCHUTEILHOCTh MEXaHUUECKOTO JABHKCHU S

8.3

PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE

8.4

HepaBHomepHoe mpsimonuHeitHoe aBukeHue. CpemHssi ¥ MrHOBEHHas
CKOPOCTH TeJIa IPU HEPABHOMEPHOM JIBUKEHUHN

8.5

yCKOpeHI/Ie. PaBHOYCKOpeHHOC HpﬁMOJ’IHHGfIHOG JABHKCHUC

8.6

CBO6OI{HOC naacHuc. OmnpiTel ["anmunes

8.7

PaBHOMEpHOE NBIKEHUE 110 OKpYKHOCTH. [leproa n yactora obpaiieHus.
JIuneitnas u yrioasi ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHNE

8.8

ITepBeriit 3akoH HproToHA

8.9

Bropoii 3akon HeroToHa

8.10

Tperuii 3akoH HeroTOoHA

8.11

[TpyHIMI Cynepno3uLUHN CHIT

8.12

Cuna ynpyroctu. 3akoH ['yka
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8.13

Cuna TpeHMs: CHJIa TPEHHSI CKOJIbKEHUS, CUJIa TPEHUsS IMOKOs, ApPYyrue
BUJIbI TPCHHUS

8.14

Cuna TSODKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOPEHHE CBOOOIHOTO
najieHust

8.15

JBuxenue nuaner Bokpyr Connua. IlepBas kocmuueckass CKOpPOCTb.
HeBecomocTs 1 neperpysku

8.16

PaBHOBecHe MaTepuanbHON TOUYKH. AOCOIIOTHO TBEPIOE TEIIO

8.17

PaBHOBecue TBEpAOro Tea ¢ 3aKPEIUIEHHOM OCBhIO BpaleHus. MoMeHT
cunbl. LleHTp TsKECTH

8.18

Nmnyinbce Tena. M3menenune umimyibca. IMynbc cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeaxkTuBHOE NBMKEHUE

8.21

Mexannueckasi paboTa U MOILITHOCTb

8.22

Pabota cun TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEPrUH U pabOThI

8.23

IToTreHnuanbpHas QHEPIuA TCJa, HOAHATOIO HaA ITIOBEPXHOCTBIO 3emnn

8.24

IToreHnuanbpHas OHCPIruAa ckatoi IIPY>XXUHbI

8.25

Kunernueckas OHCPIHU-. TeopeMa 0 KHHETHYECKOM OHCPI'Ur

8.26

3aKkoH COXpaHCHUA MEXaHHYECKOU QHCPIUH

8.27

[TpakTryeckue paboOTHI:

Ormpenenenne cpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JABUKEHUS
IIapUKa 10 HAKIIOHHOMN TUIOCKOCTH.

OmnpeneneHre yCKOpPeHMsI Tela NpU PaBHOYCKOPEHHOM JIBMJKEHUHU I10
HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH

IPpU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THMOTE3bl: €CIM NpPU PaBHOYCKOPEHHOM JABW)XEHHUU 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIME IPOMEKYTKHA BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TPEHHUS CKOJBXEHMSI OT CHIIBI
HOPMaJIbHOTO JJaBJICHHUS.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KeCTKOCTH MPYKHUHBI.

Onpenenenue pabOTHI CHITBI TPEHUS IPH PABHOMEPHOM JBH)KEHUH TeJa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre paboTHl CUJIBI  YIPYrOCTH TMpH TOJAbEME TIpy3a C
MCIIOJIb30BaHNEM HEMOBUKHOIO U TOJBUKHOTO OJIOKOB

8.28

du3nyeckue IBJICHUS B IprUpoac: NPUIIMBBI U OTIIMBBI, IBUKCHHUC IIJIAHET
ConneuHom CUCTCMBbI, PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

8.29

TexHuuyeckue ycTporcTBa: COUAOMETP, JaTYUKU MTOJIOKEHUS, PACCTOSTHUS
U YCKOPEHMSI, paKeThI
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MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

Koneb6arenbroe paBmxkeHne. OCHOBHBIE XapaKTEPUCTHUKH KOJECOaHUM:
MepHuo/Ji, 4acToTa, aMIUIUTY/1a

9.2

MaremaTuueckuii U NpyKUHHBIA MasTHUKU. [IpeBpanienne sHepruu npu
K0JIeOaTeIbHOM JIBUKECHUU

9.3

3aryxaromue konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

9.4

Mexanuyeckue BoiHbL. CBolcTBa MexaHWuyeckux BOJH. [IpomonbHbie U
MIONIEPEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ PaclHpOCTPaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TENE, CENCMUYECKHUE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk U ynbTpa3Byk

9.7

[TpakTuyeckune pabOTHI:

Ompenenenne 4YacToThl W TepuoAa KojdeOaHW MaTeMaTH4ecKOro
MasiTHUKA.

Omnpenenenye 4acToThl U Meproia KoiaeOaHui Npy:KMHHOTO MasiTHUKA
UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUHN MOABEIICHHOTO K HUTH
rpy3a OT AJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH N€PHOJIA KOJIEOAaHUH IPY>KMHHOT'O MasiTHUKA
OT MaccChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TEpPHOAa KOJIEOAHUN Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MAacChl Tpy3a U >KECTKOCTH MPYXHUHBI. V3MepeHue yckopeHus
CBOOOJHOIO NaJACHUS

9.8

du3nueckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB JKHBOTHBLIMU,
3EMIICTPSACCHUC, celicMUUYEeCKue BOJIHBI, HYHaMH, 3X0

9.9

TexHUUYecKue yCTpoiCTBa: 3X0JI0T, UCTIONIb30BaHHE YIbTPa3ByKa B OBITY U
TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJeKTPOMarHuTHOE Ioje. DJIeKTPOMarHUTHble BONHBL. CBOHCTBa
AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupojia ceeta. CkopocTs cBeTa. BonHOBBIE CBOIICTBA
CBETa

10.4 [TpakTuyeckue paboOTHI:
H3yueHne CBOWCTB AIIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHMIBHOTO
TenedoHa

10.5 dusnueckue sABICHUS B MPUPOJE: OMOIOTHYECKOe JeiCTBUE BUIMMOTO,
yIBTPadUOIETOBOTO U PEHTTE€HOBCKOTO U3TYIEeHUH

10.6 TexHUUecKue ycTpoicTBa: MCIIOIB30BAaHUE SJIEKTPOMArHUTHBIX BOJH JJIS

COTOBOI1 CBSI3U
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11 CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmoniens cBera. MICTOUHMKH cBeTa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkano. 3aKoOH OTpaKEHUs CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. lloHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 Jlunza. Xop stydeit B JIMH3E

11.6 Onruueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TEJIECKOoma

11.7 ['na3 kak ontuyeckas cucreMa. bn3opykocTh U AalbHO30PKOCTh

11.8 Paznoxenue Oemoro cBera B crnektp. Omnbitel HetoTona. CrokeHue
CHEKTPAIbHBIX IIBETOB. Jlucriepcus cBera

11.9 [TpakTrueckue pabOTHI:
HccnenoBanre 3aBUCUMOCTH yIila OTPaKEHHUSI CBETOBOTO JIyda OT yria
NaJCHHUS.
H3yueHne XxapakTepUCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH YTJIa MIPEIIOMIICHUS CBETOBOTO JIy4a OT yria
MaJieHUsl Ha TPaHMIIe "BO3/IYX - CTEKJIO".
[Toyuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOLIEH TUH3HI.
Onpenenenne POKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMparoeit
JIMH3BL.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl IO BOCIPHUATHIO I[BETa MPEIMETOB MPU MX HaOIIOIEHUM Yepe3
L[BETOBBIE (PUIIBTPHI

11.10 dusnyeckue sABIeHU B npupoje: 3atMenus Connua u JIyHbl, 1iBera ten,
ONTUYECKUE SIBIEHUS B aTMmocdepe (1BeT Heba, pedpakuus, paayra,
MUPAXK)

11.11 TexHuuyeckue ycTpoHCTBa: OUKH, MEPHUCKOI, (poToammapar, ONTHYECKUE
CBETOBO/IbI

12 KBAHTOBGIE SABJIEHUA

121 OmnsiThl Pezepdopaa u mnanerapHast Mozienb atoMa. Mogens atoma bopa

12.2 Hcnyckanue u moriomeHue cera atoMoM. KsauTtbel. JluHeituaTbie
CHEKTPBI

12.3 PannoaktuBHOCTE. Anb(a-, OeTa- U raMmma-u3IIy4eHUs

12.4 Crpoenue atomHoro siapa. Hykiionnas moaens aroMHoro siapa. M30Tormsl

125 PangnoaxTtuBHbIe peBpaieHus. [lepuona nomaypacnana aTOMHBIX S1€p

12.6 SnepHble peaky. 3aKOHBI COXPAHEHUS 3apsI0BOT0 U MAaCCOBOTO YHCEN

12.7 DOHeprus cBs3M aTOMHBIX siiep. CBA3b MacChl M SHEPTHH

Pabouas mporpamma o ®@usuke ocHoBHOTO 00mIero oopazoBanust MBOY «Illkoxa Ne 109» 54




12.8

Peakuuu cunrtesa u genenusd saep. Mctounnku sueprun CoHIA U 3BE3]

12.9

SAnepnas sHepreTuka. /lelicTBUE paaMOaKTUBHBIX U3JIy4YCHUN Ha >KUBBIE
Opra’Hu3Mbl

12.10

[pakTHueckue pabOTHI:

Habnronenune CrijIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUH YAaCTHIBI 110 TOPMO3HOMY
nyTH (1o potorpadusim).

N3mepenne pagnoakTHBHOTO (oHA

12.11

duznyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIN paJMOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, PAIMOAKTUBHOE U3TYYECHUE MPUPOAHBIX MUHEPATIOB,
JefCTBUE paAMOAKTUBHBIX M3JIyY€HUN HA OPTaHU3M YelloBeKa

12.12

TexHudeckue ycTpoMcTBa: CHEKTPOCKOI, WHIWBUAYAJIBHBIA JO3UMETD,
kamepa Buibcona
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NEPEYEHDb (KOJU®PUKATOP) PACHPEJEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHWM K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
MMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3BOBAHUS U DJIEMEHTOB
COJEP)XKAHMUS 110 ®PU3BUKE

Jlyia mpoBeieHUs] OCHOBHOTO T'OCYAapCTBEHHOro 3Kk3ameHa no ¢usuke (ganee — OI'D mo dusuke)
UCIIOJIL3YETCS TMepeveHb (Koau(uKaTop) MPOBEpsSEMbIX TpPeOOBaHW K pe3ylbTaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTebHOM IPOrpaMMbl OCHOBHOT'O 001Iero 00pa3oBaHUs U 3JIEMEHTOB COCPKAHUSI.

[Iposepsiembie Ha OI'D o ¢usuke TpedoBaHUS
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOT0 YPOBHS OCBOCHHS
IIPOBEPSAEMOTO OCHOBHOI 00pa3oBaTeIbHOI porpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHus Ha
TpeOoBaHuUs ocHoBe OI'OC
1 [Tonnmanue ponu GU3NKK B HAYYHOW KapTUHE MHPA,

c(OPMHPOBAHHOCTh  0a30BBIX IMPEACTAaBICHUH O 3aKOHOMEPHOM CBS3M U
[IO3HABAEMOCTU SIBJIEHUH TNPUPOJBI, O pOJM DIKCIEpUMEHTa B (uU3HKE, O
cucreMooOpa3zymomuieil poiau (U3MKH B Pa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH, 00 »SBOMIOIUN (PHU3MUECKUX 3HAHUH M WX pOJIU B IIEITOCTHOU
€CTeCTBEHHOHAYYHOH KapTHHE MUPA, O BKJIa/le POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3HMKOB B pa3BUTUE HAayKH, OOBICHEHHE IPOLECCOB OKPYKAIOLIEr0 MUpa, Pa3BUTHE
TEXHUKHU U TEXHOJIOTH

2 3HaHUS O BHUJAX Marepuu (BEHIECTBO M TIOJIE), O JBWIKEHHWHM KakK crocobe
CYIIIECTBOBAHMS MaTepHUH, 00 aTOMHO-MOJICKYJIIPHOU TCOPHH CTPOCHHS BEIIECTBA, O
buznyecKol  CyIIHOCTH  SIBICHHM  OPHUPOAbI  (MEXaHWYECKUX,  TEIUIOBBIX,
AJICKTPOMArHUTHBIX ¥ KBAHTOBBIX );

YMEHHE Pa3IuyaTh SBICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIHMX JAHHOE (PUINICCKOE SBIICHUE;

YMEHHE paclo3HaBaTh MPOSBICHUE U3YICHHBIX (PU3UUECKUX SBJICHUH B OKPYKAIOIIEM
MUpE, BBIICTISAS UX CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH)

3 Bnagenne ocHOBaMH MOHATUHHOTO ammapara U CUMBOJIMYECKOIO Si3bIKa (U3HUKH U
UCIOJIb30BaHUE UX JUISL pellIeHHs y4eOHBIX 3a/ay;

YMEHHME XapaKTepu30BaTh CBOICTBa TeJ, (QU3WYECKUE SBJIEHUS M IPOIECCHI,
UCTIONB3Ys PyHIAaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

4 YMeHne onmchIBaTh HU3YUYCHHBIC CBOMCTBa TEN H @Hanecxne ABJICHUSA, WCIIOJb3YA
(I)I/I3I/I"ICCKI/IC BCJIMYHHBI

5 Brnagenne ocHOBaMU METO/JO0B HAYYHOTO TMO3HAHUS C YUETOM COONIOACHHS MPaBHUII
0e30macHoOTO Tpy/aa:

HaOmoeHne  (U3WYECKUX  SIBIIGHUH: yMEHHE  CaMOCTOSTENIbHO  COOHMpaTh
JKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U3 IaHHOTO Habopa 000pyA0BaHus 110 UHCTPYKIINH,
OTIHCHIBAThH XOJ OMBITA U 3aITUCHIBATH €r0 Pe3yIbTaThl, JOPMYIUPOBATEH BHIBOIHI,
MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (bHSI/I‘-IeCKI/IX BCJIIMYHH: YMCHHUC
IUTAHUPOBATh ~ M3MEPEHHUS, CaMOCTOSITENIbHO  COOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY II0 HWHCTPYKIOWH, BBIYUCIIATH 3HAYCHHUEC BCIWYHMHBLBI W AHAJIM3UPOBATH
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MOJTyYEHHBIE PE3YIbTAThI C YUETOM 3a/IaHHOM MOTPELTHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBE/ICHUE HECIIOKHBIX HKCIEPUMEHTAIBHBIX MCCIEIOBAaHUN; CaMOCTOSITEIBHO
coOupaTrh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U IPOBOJIUTH HCCIEAOBAaHUE IO
WHCTPYKIIUH, TIPEJCTABIIATH MMOJYICHHBIC 3aBUCUMOCTH (DH3UYECKHUX BEITUYMH B BHJIC
Tabiui U rpadUKoOB, YYUTHIBATh MOTPEUIHOCTH, JEJIaTh BBIBOABI MO pe3yibTaTaM
MCCJIEIOBAHMUSI

6 [TornMmaHue XapaKTEPHBIX CBOMCTB (M3MUYECKUX MOJENel (MaTepuaabHas TOYKa,
a0COIOTHO TBEPJIOE TEJIO, MOJAENU CTPOCHUS Ta30B, KHUAKOCTEH M TBEPAbIX TEll,
MJIaHeTapHass MOJENIb aToMa, HYKJIOHHAas MOJENb aTOMHOrO siapa) U YyMEHHUE
MPUMEHSTh UX JUJIs1 OObSICHEHUS (PU3HUECKUX TPOIECCOB

7 VYMeHne OOBSCHATH (PU3MUECKHE MPOLECChl U CBOMCTBAa Tel, B TOM 4YMCIE M B
KOHTEKCTE CHUTyallMil IPaKTHUKO-OPUEHTUPOBAHHOIO XAapakTepa, B YacCTHOCTH,
BBISIBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBA3M M CTPOUTH OOBSCHEHHE C ONOpPOM Ha
U3y4CHHBIE CBOMCTBA (PU3HUECKUX SIBICHUH, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIU

8 YMeHue pemarpb pacueTHble 3a1a4n (Ha 0ase 2 - 3 ypaBHEHHUI ), HCIIOIB3Ys 3aKOHBI U
(bopMyIbl, CBsA3bIBaIOIINE GU3NUYECKHE BETUUNHBI, B YACTHOCTH, 3alIMChIBATh KpaTKoe
YCJIOBHUC 3a4a4u, BBIABIIATH HCAOCTAKOIINUEC JAHHBIC, BI>I6I/IpaTI) 3aKOHBI U (bOpMyJII)I,
HEOOXO/AUMBIE JJIsl €€ PELIeHHUs, HCII0JIb30BaTh CIPAaBOYHBIE JAHHBIE, MPOBOIMUTH
PacuCTel MW OLCHUBATH PCATUCTUYHOCTH IIOJIYUYCHHOTO 3HA4YCHUSA (1)I/I3I/I‘~I€CKOI71
BEJIMYMHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh (PU3UUECKOM BETMUMHBI, MTOTY4EHHON
IIPU pELICHUH 3a]auu

9 YMeHHe XapaKTepHU30BaTh INPUHLUIIBI JEHCTBUS TEXHHUYECKUX YCTPOWCTB, B TOM
quciae OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX MPOLECCOB MO UX
OTMCAHMIO, UCTIONB3Ys 3HAHUSA O CBOMCTBAaX (PM3MYECKHX SIBJICHUN M HEOOXOIUMBIE
¢du3nveckre 3aKOHOMEPHOCTH

10 YMeHue UCoIb30BaTh 3HAHUS O (PU3NYECKUX SBJICHUSAX B MOBCETHEBHOM KU3HU IS
oOecrieueHHs 0€30MacHOCTH Mpu  oOpallleHud C OBITOBBIMH IpUOOpaMH U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpAaHEHMs 310pOBbS UM COONIOJEHHUS HOPM
HKOJIOTUYECKOTO TOBEACHHUS B OKpYXAaoLled cpejie; MOHMMaHHE HEOOXOAMMOCTH
OpPUMEHEHHUsS  JOCTWKEHMM (U3MKM W TEXHOJOTMH i pallMoHaJIbHOTO
PUPOONIOIB30BAHUS

11 OnelT moucka, mpeoOpa3oBaHus U MpeAcTaBieHUs HHGpopMauuu (GpU3NIECKOTro
COJIepKaHUs C UCIOIb30BaHUEM MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTHIA;
YMEHHME OIIEHMBAaTh JOCTOBEPHOCTh MOJY4YEHHOW HH(POpMalUd Ha OCHOBE
MMEIOLINXCS 3HAHUN U IOTIOJHUTENIBHBIX HCTOYHUKOB;

YMEHHME HUCIOJb30BaTh MPHU BBINOJIHEHUU Y4YEOHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
auTeparypy (HU3NYECKOTO COJIEpXKaHMS, CIPaBOYHbIE MAaTepHajbl, PECYpChl CETH
WHTepHeT;

BJaJicHHE 0a30BBIMHM HaBbIKAMM NpeoOpa3zoBaHus WH(GOpPMAIMK U3 OJHOW 3HAKOBOU
CUCTEMBl B JpPYI'YIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHbBIE
COOOIIeHNs Ha OCHOBE MH(OPMAITUH U3 HECKOJIbKUX HCTOYHUKOB

[lepeuens aeMeHTOB coaepxkaHusl, mposepseMbix Ha OI'D no pusuke

Kon ITpoBepsieMBlii 2IEMEHT COJIEp/KaHUs
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MEXAHUWYECKUE ABJIEHUA

1.1 Mexannueckoe nBuxeHue. MarepuanbHasg Touka. Cuctema orcuera. OTHOCHUTEIBHOCTh
JIBUKCHHUS
1.2 PaBHOMepHOE U HepaBHOMEpHOE BIKeHuE. CpeaHsis ckopocTb. Dopmyria Jisl BBIYUCICHUS
CpeaHen CKOPOCTH:
V=—
t
13 PaBHOMEpHOE IPSIMOIMHENHOE NBUXKEHHE. 3aBUCUMOCTb KOOPJAMHATHI T€Ja OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHHUS:
X(t) = Xo + xt.
I'paduku 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKLIUU CKOPOCTH, MPOEKIUH MEePEMEIIECHNUS,
MyTH, KOOPAUHATHI P PABHOMEPHOM MPSIMOJIUHEHHOM JIBUKEHUT
14 3aBUCHUMOCThH KOOPJIMHATHI TeJla OT BPEMEHH B Cllydyae paBHOYCKOPEHHOT'O MPSIMOIMHEHHOTO
JIBUKCHHSI:
2
t t t
X(t) =X, +V, t+a, 5
@opMyIbl ATl MPOEKIUU MePEMEIIEHUSs, IPOSKIIMH CKOPOCTH U MPOEKIINH YCKOPEHUS MPH
PaBHOYCKOPEHHOM IPSIMOJIMHEHMHOM JIBUKEHUU:
12
s (t)=v,, -t+a, Y
v.(t)=v, +a,t,
ax(t) = const,
Vax? - Vi = 2axSx.
I'paduku 3aBucMMOCTH OT BpeMEHH sl NPOEKLUUU YCKOPEHHs, MPOEKIMH CKOPOCTH,
MPOEKIUHU NEPEMENICHUS, KOOPAUHATHI TP PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU
1.5 CBobonHoe maneHue. @opMyibl, OMUCHIBAIOIINE CBOOOTHOE MaJleHUE Tela MO BepTUKAIU
(IBMKEeHHE Tella BHM3 WJIM BBEpPX OTHOCUTEIBHO NOBEpXHOCTH 3emiu). ['paduxu
3aBUCUMOCTH OT BPEMEHU ISl IPOCKIUU YCKOPEHUS, MPOECKIIUU CKOPOCTH M KOOPJMHATHI
pU CBOOOTHOM MAaJ€HUH TeJa MO BEPTUKATIN
1.6 CxopocTh paBHOMEPHOTO JBMKEHHUSI TeJIa 10 OKpyXKHOCTH. HarpaBienue ckopocT.

dopmyiia 715 BBIYUCICHUS CKOPOCTHU Yepe3 painyc OKPYKHOCTH U MEPUOJ OOpaICHHUS:

27R
V=",
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHne LEHTPOCTPEMUTEIBHOIO YCKOPEHHUS.
®opmyrna 7151 BBIYUCICHHS] YCKOPEHUS:
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V2

& =7

®dopmyiia, CBSI3bIBAIOLIAS IEPHO U YaCTOTY OOPALICHUS:

1.7

1.8

Cuna - BekTopHast pusudeckast BenuanHa. CI0oKEeHUE CHIT

1.9

SIBnenune nnepuuu. lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a.

CoHarpaBiIeHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIIO

1.11

Bzaumopeiictue Ten. Tperuit 3akon HeroToHa:

— —

I:2—>1 = _Fl—>2

1.12

TpCHI/Ie IMOKOA W TPCHHUEC CKOJIBXCHUS. CDopMyna JJI1 BBIYUCIICHUA MOIAYJIA CHUJIbI TPCHUA
CKOJIB)XCHUA !

Epzu-N

1.13

Hedbopmanust Tena. Ynpyrue u Heynpyrue nepopmanuu. 3akoH ymnpyrou aedopmariuu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

F =G-—m1F;2m2.

Cuna TsSHKeCTH. YCKopeHI/IC CBO60,[[H01"0 naacHus.
d)opMyna JJIA BBIYHUCJIICHHS CHUJIBI TAXECTHU BOIM3H IMOBEPXHOCTHU SeMin:
F =mag.

JBmxenne mmaHer Bokpyr ComHna. IlepBasg kocmmueckas ckopocTb. HeBecoMocTe u
Heperpy3Ku

1.15

I/IMHYJ'IBC TCJIa - BCKTOPHAasA (I)I/I3I/ILICCK8.$I BCJIIMYHHA.
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p=mv

VMITynbC cUCTEMBI TEII.
H3meHeHne umnysbca. IMITysibe cuiibl

1.16 |3axoH coXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBbI TE:

p =mV, + m,V, = const.

PeakTuBHOE nBUXKEHUE
1.17 |Mexanunueckas pabora. @opmyna i BBIYUCICHHS paOOThI CHIIBL:

A= Fscosa.

MexaHn4eckast MOLHOCT:

A
N=_—
t

1.18 KuneTndeckas ¥ moTeHIIMAIbHAS YHEPTHUSI.

®opmyna 15 BBIYMCIEHUS] KHHETUYECKOM 3HEpruu:

£ _ mv?

iy

Teopema 0 KHHETUYECKON YHEPTHH.

®opmyna 175 BBIYMCIEHUS TOTEHIIMAIBbHOW SHEPTUH TeJa, TOJAHATOr0 Ha/l 3eMIIeH:

Ep = mgh
1.19 |MexaHnueckas YHEPIHS:

E = Ex + Ep.

3aKOH COXpaHEHHMs MexaHudeckod »HHeprun. PopMyna g 3aKOHa COXpPaHEHUS

MEXAHUYECKOM JHEPTUU B OTCYTCTBHUE CUJI TPEHUSL:

E = const.

ITpeBparnieHre MEXaHUYECKON YHEPTUH NTPH HATUYUH CUJIBI TPEHUS
1.20 |IIpocTble MeXaHU3MBI. "30JI0TOE MPaBUIIO" MEXaHUKH.

Poraar. MoMeHT CHJIBI:
M =Fl.
VYcioBue paBHOBECHS phluara:

M1+ M2+ ...=0.

[ToaBMXHBIN 1 HEMOABUKHBIN OJIOKH.
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Yiosne3Hast

KIIJ] IpoCThIX MEXaHH3MOB, 11 —
AzanaquHaﬂ

1.21 JlaBneHue TBEpAOTO Tea.
dopmyna 15 BBIYMCIEHUSI JaBICHMsI TBEPJOTO TENa:
Hasnenue raza. ATMocepHoe JaBlieHHE.
I'mapocraTuyeckoe JaBlieHUE BHYTPH KHUIAKOCTH.
dopmyiia a7 BBIYUCICHUS JABICHUS BHYTPH KUIKOCTH:
p - pgh + paTM
1.22  |3axon [lackans. ['mapaBnndeckuii mpecc
1.23 |3akon Apxumena. Qopmyna Ui ONpeAeTICHHUS BBHITAIKUBAIOUICH CHUJIBI, ACHCTBYIOLICH Ha
TEJI0, OTPY>KEHHOE B JKUIAKOCTh WJIHU ra3:
FApX. =pgV.
VYcnosue niaBanus tena. [1naBanue cy1oB U Bo3ayxoIiaBaHUe
1.24 |Mexanuueckue KoJieOaHus. AMIUIATYIA, MEPUOJ M dYacToTa Kojebanuil. Dopmyia,
CBSI3BIBAIOIIAS YACTOTY M NepUoJ Konebanuii: V = ?
1.25 |Matemaruueckuil U MpyKUHHBIA MasTHUKH. [IpeBpalieHue 3Hepruu npu KosuedareabHOM
JIBYOKEHUHT
1.26 |3aryxatomue koneOanus. BeiHyKaeHHbIE KoeOaHus. Pesonanc
1.27 |Mexanundeckue BosiHBL. IIpomonbHble U MonepeyHble BOJHBL JITMHA BOJHBI M CKOPOCTh
pacnpocTpaHeHus BOJIHBI:
A=v-T
1.28 |3Byk. I'pomKkocTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'paHUIIE JIBYX Cpell.
NHu¢pa3Byk U yiabTpa3ByK
1.29 |IIpakTrueckue pabOThI

W3mepenune cpenHed IUIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBI; KECTKOCTU MPYKHUHBI;
K03 pUIIMEeHTa TPEHHsI CKOJBKEHUsS; pabOThl CHIIBI TPEHUs, CHJIBI YIPYroCcTH; CpenHei
CKOPOCTH ABM)XEHUS OpycKa M0 HAKJIOHHOW IJIOCKOCTH; YCKOpEHHUs OpycKa Mpu JIBUKEHUHU
[0 HAKJIOHHOM IUIOCKOCTH; YacTOThI M MepuoJia KoJeOaHUi MaTeMaTH4eCKOro MasiTHHKA,
YacTOTHI U IEpUOo/ia KojeOaHui MPpY>KMHHOTO MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIErO Ha
pblyar; paboThl CHIIBI YIPYTOCTH MpPHU MOJBEME Ipy3a C MOMOUIbIO HETIOABHKHOTO 0JI0Ka;
paboThI CHIIBI YIIPYTOCTH IIPU MOIBEME IPy3a ¢ TOMOUIBIO TIOJIBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMET0BOM CHIIBI OT 00beMa MOrPyKEHHON YacTH Tesa U OT
IJIOTHOCTH JKUJIKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIOIIEH CHJIbI OT MAaCChl TeJa; CUIIbI TPEHUS
CKOJIBJKEHUSI OT CHUJIbl HOPMAJIBHOTO JABJIEHUS U OT poJia OBEPXHOCTH; CHIIbI YIPYIOCTH,
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BO3HHUKAIOIIEH B MPYKUHE, OT CTENEHU JIehopMalliy IPYKUHBI; YCKOPEHHS OpycKa OT yria
HAKJIOHA HAMpaBJISIONIeH; meproja (4acToThl) KoneOaHW HUTSHOTO MAasTHHUKA OT JJIMHBI
HUTH; IIEpUOJIa KOJIeOaHH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U )KEeCTKOCTHU MPYKUHBI;
MCCJIeI0BaHNE HE3aBUCUMOCTHU MEPUO/Ia KoJIeOaHUN HUTSHOTO MassTHUKA OT MacChl Tpy3a.
[IpoBepka ycnoBusi paBHOBECHS pbluara

1.30 |®wusuueckue sIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHHS C PA3IMYHBIMU CKOPOCTSAMHU B )KUBOU
U HEXKUBOW NpUpPOE, ACUCTBUE CUIIBI TPEHHUS B MPUPOJEC U TEXHUKE, MPHIUBBI U OTIMBBHI,
nBukeHue MiaaHeT COJHEYHOM CHUCTEMBbl, PEaKTHUBHOE IBUKEHHE >XHUBBIX OPIaHU3MOB,
pBIYary B TeJe YeJI0BeKa, BIUIHNE aTMOC(HEPHOTO JaBJICHUS Ha )KUBOW OPTaHU3M, IJIaBaHUE
pBIO, BOCIIPUSITHE 3BYKOB JKMBOTHBIMH, 3eMJIETPACEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 9XO

1.31 |TexHuueckue yCTpOMCTBA: CHHUAOMETP, NATUUKH MOJOKEHUS, PACCTOSIHUS U YCKOpPEHUS,
JUHAMOMETp, NOJIIWIHUKHN, PAKEThl, pblYar, IOABMKHBIA M HEMOABHXKHBIA OJOKH,
HAKJIOHHAA [IJIOCKOCTh, IPOCThIE MEXAHU3MbI B OBITY, COOOIIAIOIINECS COCY/Ibl, YCTPOUCTBO
BOJIOIIPOBO/A, THUIPABIMYECKUI IIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBOM
HACOC, apEOMETP, IXO0JIOT, UCMOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A

2.1 OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHMsI BeliecTBa. Mojaenu
TBEPOTO, )KUIAKOTO U ra3000pa3HOro cocTossHui BemecTBa. Kpucrannuuyeckue u amopgHbie
Tena

2.2 JBuxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMKEHMSI YacTHUIl C TEMIIEpaTypOM.
BbpoyHnosckoe nBuxenue, muddysus

2.3 CMauuBaHue ¥ KanWUISPHBIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsas sHeprus. Pabota u Temonepenadya Kak crocoObl M3MEHEHHsS BHYTpPEHHEH
SHEpPIruu

2.7 Buzp! Teronepeaayn: TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4eHUE

2.8 HarpeBanue u oxnaxzaenue ten. KonnyectBo TeoTsl. Y aenbHas TEIIOEMKOCTb:
Q=cm(tz - t1)

2.9 3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OanaHca:
Qi+Q2+..=0

2.10 |Hcnapenue u KoHJeHcauus. V3MeHeHHe BHYTpeHHEW >HEpPruM B IpoIlecce UCHapeHUus U
KoHAeHcauuu. Kunenue xuakocTy. Y aenpHas TemioTa napooopa3oBaHus:

m
2.11 BnaxxnocTs BO3yxa
212 |IlnaBnenue M Kpuctaymszanus. V3MeHeHMe BHYTpEHHEW SHEprud MpU IUIaBICHUHM U

KpuCTaJllIn3allvu. y)IeJ'II)Haf{ TCIJIOTA ITJIaBJICHUA
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m
2.13  |BHyTpeHHSs HEPrusi CropaHus TOILIMBA. Y IebHAs TEIJI0Ta CTOPAHUS TOIUIMBA:
m
2.14 [Tpuntumne! padoTs! TermoBsix Asuratenei. KI1J[ TermoBoro apurarens
2.15 |IIpakTtuueckue paboThI
W3mepeHue yaesnbHON TEIIOEMKOCTH METAJNIMYECKOro LMIIMHAPA; KOJUYECTBA TEIUIOTHI,
HOJIy4EHHOT'0 BOJIOM KOMHATHOW TeMIlepaTypbl (PUKCUPOBAHHOM MacChl, B KOTOPYIO OIYILIEH
HarpeThlii LMIUHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HArpeThiM IWJIMHIPOM, IOCIe
OIlyCKaHMs €ro B BOJY KOMHAaTHOM TeMmepaTypbl; OTHOCUTEIBHOM BIIXKHOCTHU BO3YyXa;
yJI€IbHON TEIUIOTHI IIJIaBJICHUS JIb/IA.
HccnenoBaHne W3MEHEHHs TeMIIEpaTypbl BOJAbI IPH Pa3iWYHBIX YCIOBUAX; SBICHMS
TEI1000MeHa IpU CMEIIMBAHUM XOJIOIHOM U ropsiueld Bo/bl; IPOIecca NCIIapEHUSI
2.16 |®Dusnueckue SABICHHUS B MPHPOJIE: TOBEPXHOCTHOE HATSHKCHWE M KANMUISIPHBIC SIBICHUS B
OpUpojie, KpUCTaJUlbl B mpupoae, uznydenue CoiHILA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHeTa
2.17 |TexHuuyeckue YCTPOWCTBA: KANMWUIAPHI, TPUMEpPHl  HUCIOJIB30BAHUS  KPHCTAIUIOB,
KHUJIKOCTHBIM TEpMOMETp, JaT4YMK TeMIepaTypbl, TEPMOC, CHUCT€Ma OTOIJICHHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOMHA, IBUraTEb BHYTPEHHETO CrOPaHuUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Ten. [[Ba Buia d3IeKTpUIECKUX 3apsiioB
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
3.3 3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsiia
3.4 Onexrpuueckoe mnoisie. HanpspkeHHOCTH anekTpudeckoro noss. IIpuHnun cynepnosunuun
AIIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenn snextpudeckux 3apsnoB. [[eHCTBHE 3JIEKTPUYECKOrO IOJ HA IEKTPUYECKHUE
3apsasl. [IpOBOIHUKY U JUAIIEKTPUKU
3.6 [TocrosiHHBI  2nekTpudeckuii Tok. JlelicTBus anekTpuyeckoro Toka. Cuia  Toka.
Hanpsxenue.
t
3.7 DNEKTPUUECKOe COMPOTUBIICHHE. Y AETBbHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
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R=£1
S

3.8

3akoH OMa AJ1s1 yyacTKa IEKTPUYECKON LIeMu:

3.9

HOCJIG,I[OB&TCJIBHO@ COCIMHCHNEC ITPOBOAHUKOB:

lh=1;U=U1+ Uz, R=R:1 +Ro.
HapaJIJIeJIbHOG COCOANHCHHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBHeHHﬂ:

R
Ur=Ug =1y + Iz R=j.

CMelaHHbIe COCAUHCHUS ITPOBOAHHUKOB

3.10

PabGota u MOIIHOCTDB JJICKTPHUYCCKOI'O TOKA.

A=U-1-tP=U"I

3.11

3akoH Jlxoynsa-Jlenna:

Q=1 -R-t

3.12

OnbiT Opcrena. MarHuTHoe MmoJjie OMPsSMOro MPOBOJAHUKA C TOKOM. JIMHMM MarHUTHOMN
VHIYKIIUU

3.13

MarsuTHOE I10JI€ IIOCTOSSHHOIO MarHuTa. B3aHMOH€fICTBH€ IIOCTOAHHBIX MaroHuToB

3.14

JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15

Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna

3.16

[TpakTyeckue paboThl

M3MepeHune 31eKTpUYECKOro COPOTUBIIEHUS] PE3UCTOPA; MOIIHOCTU IEKTPUUECKOIO TOKa;
paboThI ATEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HMKAIOUIETO B TMPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANpsOKEHMsT HAa KOHIAX IMPOBOJHHMKA; 3aBUCHUMOCTU COINPOTHBIIEHHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €T0 MOMEPEYHOr0 CEYEHHS U YAE€IbHOTO COPOTUBIICHHUS.
ITpoBepka npaBuiia A JIEKTPUYECKOTO HAIPSHKEHUS IIPH ITOCIIEJ0BATEILHOM COEIMHEHUT
MIPOBOJAHMKOB; MPaBUJIA I CUJIBI 3JIEKTPUUECKOTO TOKAa MPU MAPAJIEIbHOM COEIMHEHUN
MPOBOJTHUKOB (PE3UCTOPHI U JIAMITOYKA)

3.17

®dusnyeckue SBICHUSI B IpUpoAC: DJICKTPHUICCKUC SABJICHUSA B aTMOC(bCpC, QJICKTPpHUICCTBO
JKMBBIX OPTraHU3MOB, MAarHUTHOC I10JIC 36MJ’II/I, )Ipefl(l) ITOJIFOCOB, POJIb MarHUTHOI'O IIOJIA JJJIA
JKHM3HHU Ha SCMJ'IC, MOJIIPHOC CUSAHUC

3.18

TexHu4eckue yCTPOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUYUK
JNEKTPUYECKON  SHEpruM,  AJIEKTPOOCBETUTENbHbIE  NPUOOPHI,  HarpeBarebHbIE
ANIEKTPONpPUOOPH!  (IpUMEpHI),  DIEKTPUYECKHE  MPEAOXPAHUTENH,  SJIEKTPOMArHMT,
3JIEKTPOJIBUTATEIb ITOCTOSIHHOTO TOKA, FEHEPATOP OCTOSHHOIO TOKA
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3.19 | DnexrpoMarauTHbie BOJHEI. [1Ikana 3eKTpOMarHuTHBIX BOJTH

3.20 |JIyueBas monens cBeta. [IpsmonnHetHOE pacipocTpaHEeHHE CBETa

3.21  |3akoH oTpaxeHus cera. [Imockoe 3epkano

3.22  |IlpenomiieHue cBeTa. 3aKOH IMPEIOMIICHUS CBETA

3.23  |ducnepcus cBera

3.24  |Jlunza. Xox nyueit B muH3e. DOKyCcHOE paccTOsHUE JUH3BL. OnTHYecKas CHiia JTUH3bL:
D=1/F

3.25 |I'ma3 kak onTuueckas cuctema. Onruyeckue npuodopsl

3.26 |IIpakTuueckue pabOThI
W3mepenne onTuyecKor CHITbI COOMPAIONIe JIMH3BL;, (POKYCHOTO PACCTOSIHUS COOMparoIeit
auH3Bl (10 CBOWCTBY pPAaBEHCTBA pPa3MEpOB MpeaMeTa W HM300paKeHHs, KOTJa IMpeaMeT
pacIoyio’keH B JBOMHOM (hoKyce), moKa3aTess PeIOMIICHHsI CTEKIIA.
HccnenoBanue cBolcTBa M300paKCHHS, MOJYYCHHOTO C MOMOIIBI0 COOMPAOIICH JTHH3BL,
U3MEHEHHUs (OKYCHOIO pACCTOSHHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH Yrja
IIPEJIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla IIaJIeHUs Ha TpaHuIle "BO3AYX - CTEKIO"

3.27 | Dusnueckue sBiIeHUA B npupone: 3arMeHuss ComHua u JlyHbl, 1[BeTa Tel, ONTUYECKHE
sBIICHHUA B aTMOocdepe (uBeT Heba, pedpaxius, paxyra, MUPax)

3.28 | TexHuueckue yCTpOHCTBA: OUKH, IEPUCKOTL, ()OTOAIIAPAT, ONTHYECKHE CBETOBO/IBI

4 KBAHTOBEBIE SABJIEHUA

4.1 PanunoaktuBHOCTH. Anb(da-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda- u Oeta-pacmaia

4.2 OmneiTel Pezepdopaa o paccessHuto anbda-yactuu. [Inanerapuas moaens atoma

4.3 CocraB aToMHOTO simpa. M30TOIBI

4.4 [Tepuon nomypacnaia aTOMHBIX s7ep

4.5 SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCE

4.6 dusnueckue sIBIEHUs B IPUPOJIE: €CTECTBEHHBIN paMOaKTUBHBIN (POH, KOCMUYECKHUE JTyUH,
paZMOaKTHBHOE M3ITyuYeHUE TIPUPOIHBIX MUHEPAJIOB, JIEHCTBHE PAlMOAKTUBHBIX U3ITYYCHUH
Ha OpraHMu3M YelloBeKa

4.7 TexHUUecKkue yCTpOWCTBa: CIEKTPOCKON, WHIAMBHIYalIbHbIN T03UMETp, Kamepa BuibcoHa,
sepHasi SHEPreTHKa

IIpu pa3paboTke paboueil mporpamMmbl B TEMaTHUYECKOM IUIAHUPOBAHUU YYTEHBI BO3MOXHOCTH
HCIIOJIb30BAaHUSl 3JIEKTPOHHBIX (LU(PPOBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBISAIOIIUXCS Y4EOHO-
METOAMYECKUMH MarepuajamMu (MyJIbTUMEIUHHBIE MPOrpaMMbl, JJIEKTPOHHBIE YUYEOHUKH W

3aJIAYHUKH,

JNIEKTPOHHbIE OUOMMOTEKH, BUPTyaJIbHbIE JAOOPATOPUM, HIPOBBIE IPOTPAMMBI,

KOJIJIEKIIMH IIU(PPOBBIX 00pa3oBaTEIbHBIX PECYPCOB), UCTIOIb3YyEMBIMU JUIsl OOYUEHHS M BOCTIUTAHUS
pa3IMYHBIX TPYII TIOJb30BaTENe, NPEJCTABICHHBIMH B JJIEKTPOHHOM (UuU(pPOBOM) BHAE U
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peanu3yromuMi - auaaktudeckue Bo3MoxkHocth MKT, comepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.
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