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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsSI COCTaBJICHA HAa OCHOBE
MOJIOKEHUI U TpeOOBaHUHU K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTeIbHOM
nporpammsl, ipeactaBieHHbIx B PI'OC 00O, a takxe ¢ yuétoM denepaibHoi pabodeit mporpaMMbl
BocnuTanus u Konuenmuu npenoaBanus yueOHoro npenmera «Pusnkay.

Copnepkanue nporpammbl 10 (pU3MKe HaIpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOMU
IPaMOTHOCTH OOYYAIONIMXCS W OpraHu3aluio M3ydeHHs (U3MKH Ha JEATENIbHOCTHOW OCHOBe. B
nporpamMMe 1o (pu3MKe y4UTBIBAOTCS BO3MOXKHOCTH Y4eOHOIO IpeaMeTa B peaau3aluu TpeOoBaHUM
OI'OC OOO k muaHUpyeMbIM JHYHOCTHBIM M METAalpeAMETHBIM pe3yibTaTaM OOYYEHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIEro
o0OpazoBaHusl.

[IporpamMa 1o ¢u3MKe ycTaHaBIMBAaET paclHpeieseHHe ydyeOHOro marepuana Mo rojam
o0OyueHus (110 Kjaccam), IpeylaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTH NIPEIMETHOTO COIEPKaHMs U yUETE BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs.

[Tporpamma 1o ¢usuke pazpaboraHa C HENbI0 OKa3aHHUs METOIMYECKOW MOMOIIU YYHUTEIIO0 B
co3/laHuM paboueil mporpamMmbl 10 y4eOHOMY IpEIMETY.

dusnka SBIAETCS CHUCTEMOOOPA3YIOIIMM JJIi E€CTeCTBEHHOHAYYHBIX Y4Y€OHBIX NPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE IPOIECCOB M SBJICHUH, HM3y4aeMbIX XWUMHEH,
Ouosoruelt, acTpoHOMHEN U GpU3NUecKoi reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, IPEOCTaBIIsIeT Hanbosee SICHbIE 00pa3lbl NPUMEHEHHS HayYHOT'O METOJa MO3HAHUS, TO €CTh
crioco0a MoJIy4yeHus! JOCTOBEPHBIX 3HAHUH O MUpeE.

OpHa U3 TIIaBHBIX 33124 PU3NIECKOTr0 00pa30BaHUs B CTPYKTYpE 0OIIEro 00pa3oBaHMs COCTOUT
B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aroIuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TPEAINOJIATaeT  OBJIAJCHHUE  CIETYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKT€PU3YyIOUIMMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BaHMS;

® UHTEpHPETHPOBAaTh JAaHHBIE M HCIOJIb30BaTh HAay4Hble JIOKa3aTelIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenmn wu3ydyeHus (QPU3MKM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs OIPEACIICHB B
Konuenmuu mnpenoxaBanusi ydeOHoro mnpeamera «Pusmka» B 00pa30BaTENbHBIX OpraHU3alMiX
Poccuiickoit ~ ®enepauuu, peanus3yloLMX  OCHOBHBIE  00II€00pa30BaTENIbHBIE  IPOrPaMMBI,
yTBepxkA€HHON pemenueM Kosmernn MunucrteperBa mnpocsenieHus Pocculickont  @enepanyu
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyvyenus pu3nKu:

e puoOpeTeHrne MHTEpeca U CTPEMJICHUS OOydaroluXcs K HAyYHOMY HM3YyUEHHUIO MPHUPOJBbI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEACTABICHMA O HAayyHOM MeETOA€ IMO3HaHMA U  (OPMHpPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

e (QopmMHupoBaHME HAay4YHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3Y4YEHHUsS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE NPEACTABICHUN O POTU (U3UKHU JUIS PA3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHi;

e pa3BUTHE TMpPEACTAaBIEHUH O BO3MOXHBIX cdepax Oyayuieil mnpodeccuoHambHOMN
NeSITeIbHOCTH, CBA3aHHOW C (U3MKOW, MOArOTOBKAa K JajbHEWIIeMy OOy4YeHHMIO B 3TOM
HaIpaBJICHUH.

JlocTiokeHne 3TUX IeNiell MporpaMMsl 1Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs

o0ecreunBaeTcsl pelIeHueM CIelyIoIuX 3a1a4:

e [puoOpeTeHue 3HAHUM O TUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHWYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

e [IpUOOpPETEHUE YMEHUH OMMCHIBATH M OOBACHATH (PU3UYECKUE SBICHHS C HUCIOIb30BAHUEM
MOJTYyYECHHBIX 3HAHU;



® OCBOCHHE METOJIOB PEUICHHS MPOCTEUIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHHEM (hPU3UIECKIX
MoJIeNiel, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 3a71ay;

® pa3BUTHE YMEHHI HaOIIOaTh MPUPOIHBIC SIBICHUS W BBITIOIHATH OIBITHI, J1a0OpaTOpHbBIE
paboTbl M DOKCHEPUMEHTAIbHBIE HCCIECJOBAHUS C HCIOJIb30BAHUEM HW3MEPUTEIbHBIX
puOOPOB;

e ocBoeHne MpuéMOB paboTel ¢ uHpoOpManKMend (UINIECKOTO COACPIKAaHUS, BKIIOYAs
UH(POPMALIMIO O COBPEMEHHBIX JOCTIKCHHSIX (DU3UKU, aHAIU3 U KPUTHUYECKOE OIICHWBAaHUE
nHpopmanuu;

® 3HAKOMCTBO CO cdepamu MPo(HEeCCHOHATBLHOW IESITENLHOCTH, CBS3aHHBIMH C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneni), B 8 kiacce — 68 yacoB (2 daca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).

[Ipennaraemplii B mporpamme MO (HU3UKE MEpPEeYeHb J1aOOPATOPHBIX PabOT M OMBITOB HOCHT
PEKOMEH/IaTENIbHBIN XapaKTep, YUUTEIb JIeJIaeT BHIOOP MPOBEACHUS Ja00paTOPHBIX PabOT U OIMBITOB C
y4€TOM HHIMBHIYaJIbHBIX OCOOCHHOCTEH OOYYaIOLIMXCS, CIHCKA JKCIEPHUMEHTAIBHBIX 3aJaHHH,
npe/iaraéMbiX B paMKax OCHOBHOT'O FOCYIapCTBEHHOTO K3aMeHa 1o (hU3HKe.

COJEPKAHUE OBYYEHUA
7 KUIIACC

Pa3pnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KaIOLIEro MUpa.

®usuka — Hayka o npupoge. fBneHus npuponabl. PuU3MUECKUE SBICHUSA: MEXAHHYECKHE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWyuHBL. M3mepenne (Qusmueckux BenuunH. Du3HUecKHe TPUOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHas cuctemMa eIMHUII.

Kak ¢usuka u npyrue ecTtecTBEHHBbIE HAyKH M3y4aroT NpUpoAy. EcTecTBEHHOHAYYHBIH METOX
NO3HAHUA: HAOJIIOJICHHEe, MMOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHHE TMIIOTE3, SKCIIEPHUMEHT I10
MPOBEPKE THUIOTE3, OOBsSCHEHHE HaOmogaemMoro sBieHus. OnucaHue QU3NUYECKUX SBIECHUNU C
IIOMOILIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuznueckue MpuOOPHI W TPOIEAypa NPSIMBIX H3MEPEHHH AaHAJIOTOBBIM M ITU(PPOBBIM

npuOOpoM.

Jlabopamopnwvie padbomot u onvimol.

OnpezaeneHue LEHbI IeIEeHUS MKaIbl H3MEPUTEIHLHOI0 IpUdopa.
N3mepenne paccTOSTHU.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenne TemmepaTypel INpU I[OMOIIM JKMJIKOCTHOTO TEpPMOMETpa U JaT4MKa
TEMIEPATYypPHI.
6. IlpoBemenue wuccleOBaHUS MO TNPOBEPKE TUNOTE3bl: JaNbHOCTh MOJETAa IIAPUKA,
MYLEHHOTO TOPU30HTAIIbHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

CtpoeHue BelecTBa: aTOMbl U MOJEKYJbl, X pa3Mepbl. OMbITHI, JOKA3bIBAIOIINE AUCKPETHOE
CTPOCHHUE BEILIECTBA.

JBmkenne wyactui BemiecTBa. CBsA3b CKOPOCTH JBHXKEHUS YacTHIl C TEMIIEPATypoOi.
bpoyHoBckoe nBmxkenue, auddy3us. B3aumopeWcTBHE UYACTHIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOECHUE Ia30B, KUAKOCTENH U TBEPABIX (KPUCTAIINYECKHX)
Ten. B3anMOCBA3p MeXAy CBOMCTBAMM BEHIECTB B Ppa3HbIX arperarHblX COCTOSHUAX M HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHEeM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKCHHS.

2. HaGmonenue nuddysuu.
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3. HaOmionenue sBieHUHN, OOBSICHSIOMIMXCS MNPUTSIKEHUEM WM OTTAJKMBAaHUEM YacTHIL
BEIIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Ouenka quamerpa aToMa METOJOM PsIOB (C Ucoyib3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO PUTSKCHHSI.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanunueckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHoe ABuxkeHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH)KEHHH. Pacuér myTH 1 BpeMEeHH JIBH>KCHHUS.

SBnenue uHepuuM. 3aKOH MHEpUUU. B3aumoaeicTBue Tea Kak IpUYMHA U3MEHEHUSI CKOPOCTH
JIBWXKEHUS Ten. Macca kak mepa uHepTHoctH Tena. [lmotHocThs BemectBa. CBsi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eAMHUIIE 00bEMA BEIIECTBA.

Cuna Kak xapakTepHCTHKa B3auMojiecTBus Tena. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBI C MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHHS M cwia TsbkecTh. Cuiia TSDKECTH Ha JIPYTUX
maHerax. Bec Ttema. HeBecomocTs. CriokeHME CHII, HalpaBiIEHHBIX [0 OJHOM HPSMOIL.
PaBnopeiictByromas cuit. Cuna tpeHus. TpeHue cKoiabXKeHUsI U TpeHHe MoKosi. TpeHue B npupoje u
TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHne MEXaHMUECKOTO JIBHXKCHHS Tea.

N3mepenne ckopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHsI UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHeHHE MacC MO B3aUMOICHCTBHUIO TEII.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble pabomwt u onvimol.
1. Ompenenenrie CKOPOCTH PABHOMEPHOIO JBMKEHHS (LIapUKa B JKUJIKOCTH, MOJAEIHU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OrmpeneneHue cpelHed CKOPOCTH CKOJNBXKEHUs Opycka WM IIapuka [0 HaKIOHHOU
TIJIOCKOCTH.
Ornpezenenne mI0THOCTU TBEPAOTO Tea.
OnBITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHS (aedopMmaiiiu) TPYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OneITBl, AEMOHCTPUPYIOIIME 3aBHCHMOCTh CHJIBI TPEHMsI CKOJBXKEHHS OT Beca Tella U
XapakTepa COIpUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenne. CriocoObl yYMEHBIICHHUS W yBENUYEeHHs nAaBlieHUs. J(aBneHue rasza. 3aBUCUMOCTD
JaBlieHUs ra3a oT oOBnéMa, TemriepaTypbl. [lepenada naBieHusi TBEPABIMH TEIAMH, KHIKOCTSIMHU U
razamu. 3akoH [lackans. [THeBMaTudyeckue MaluHbl. 3aBUCUMOCTD JIaBIICHUS KUIKOCTH OT TITyOUHBI.
I'uapocratuaeckuit mapamokc. Coobrraronuecs: cocyasl. [ mapaBmnyeckie MeXaHUu3MBbI.

AtMocdepa 3emnu u atMochepHoe AaBieHue. [[puauHbI CylecTBOBaHMS BO3AYITHONW 000JI0UYKH
3emumn. Ombir Toppuuennu. M3mepeHue aTtMochepHOTO MaBleHHSA. 3aBHCHUMOCTh aTMOC(HEpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A u3mMepeHus: atMochepHOro AaBICHUS.

JleticTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BrITamkuBaromas (apxuMenoBa) Cuia.
3akoH Apxumena. [1naBanue ten. Bo3gyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mapaBauyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AABICHHS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH Tela W IUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BHITECHEHHOM KUAKOCTH.

8. VYcnoBue miaBaHus TeN: TUIABAHHE WX MOTPYKEHUE TEJN B 3aBHCHUMOCTH OT COOTHOIICHUS
IJIOTHOCTEN TeNa U JKUJKOCTH.
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Jlabopamopnwvie padbomot u onvimol.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bhEMA MOTPYKEHHON B KHUAKOCTh YaCTH
Tena.

2. OmnpezneneHue BHITAIKUBAIOMIEH CUIIBI, IEHCTBYIOIECH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, AEHCTBYIOLIEH Ha TEIO B KMJIKOCTH, OT
MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIME 3aBUCMOCTb BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT TNIOTHOCTH >KUKOCTH.

5. KoncrtpynpoBanue apeoMerpa WIM KOHCTPYMpPOBAaHHE JIOAKM M OIpenelieHue eé
IPY30I0ABEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTble MexaHM3MBbI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTb. IIpaBuio paBHOBecus pblyara.
[IpumeHenne mpaBuia paBHOBECHS pbluara K OJoky. «3omotoe npaBuwio» Mexanuku. KIIJI mpocTeix
MexaHu3MoB. [IpocTbie MexaHu3MBbl B OBITY M TEXHUKE.

Mexannueckas sHeprus. Knnernueckast v noTeHIHanbHas dHeprus. [IpeBpaienne oqHOro Buaa
MEXAHUYECKOM HEPTUHU B APYroil. 3aKOH COXPAaHEHUS YHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenuie paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH TeJla 110 TOPU30HTAJIbHOM

MIOBEPXHOCTH.

2. HccnenoBaHue ycnoBHUI paBHOBECHS pbluara.

3. Hzmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KJIACC

Pasnen 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpHH CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl  aroMOB U MoyieKyl.  OmbITbl,  MOATBEP)KJIAIOIIME  OCHOBHBIE  MOJOXKEHHS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mognenu TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucrammudyeckue u
amopdubie Tenma. OObsICHEHHWE CBOMCTB Tra3oB, >KHAKOCTEH W TBEPHABIX TEJT HA OCHOBE TMOJOXKECHHI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun. CMauynBaHWe U KallWJUISIpHBIC sIBJIEHUA. TemioBoe pacuimpeHue
U CXKaTHe.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHUS 4acTHL. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEN SHEPTruu: TEIulonepeaada u coBeplieHne padotel. Bubl
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUECHHE.

KonuyectBo TemnoTel. YaenpHash TEIIOEMKOCTh BEIIECTBA. 1€MI000OMEH | TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlmaBmeHue W OTBepACBaHHE KPHUCTAUIMYECKUX
BEIIECTB. Y IenbHas TerioTa TuiaBnenus. [lapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYienbHas TerioTa mapooOpa3oBaHMs. 3aBUCHMOCTbH TEMIIEPATypbl KHIIEHHUS OT aTMoc(hepHOro
JTaBJICHUSL.

BnaxnocTs Bo3ayXa.

OHeprus TOIUINBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpuntmner paboTsl TernoBbix neurateneit KIIJ[ rermoBoro neurarens. TemnoBsie nBUTaTeNd U
3alIUTa OKPYKaroIEel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

Hab6mronenue nuddysun.

Habmroienue siBJICHUI cMaYMBaHUS M KAMAJUTSIPHBIX SBICHUM.

Habmroienue TemnoBoro pacimpeHus Ted.

V3MeHeHre naBlieHus Ta3a Py U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mepeHus TeMIepaTypsl.
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7. Bunpl Temionepeaayn.
8. OxnaxaeHue Mpu COBEPIICHUH PAOOTHI.
9. HarpeBanue npu coBepiieHUU pabOThI BHEIITHUMH CHJIAMH.
10. CpaBHeHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOmroneHue KUIEHUS.
12. HaGnroieHre IOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OnbITHI IO BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEINIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs
WM OXJIQXKICHUS.
6. IlpoBepka rumore3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI  CTOJOMKA KUAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphbl.
7. HaOnroneHue n3MeHEHUs BHYTPEHHEH SHEprHH Tea B pe3ysibTaTe Terionepeaadn u padoThl
BHEIIHUX CHUIIL.
8. MHccnenoBanue siBIeHHUS TEMIOOOMEHA PU CMEIIMBAHUH XOJIOTHOW M TOPsTUEii BOJIBI.
9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEINIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUIUHIPOM.

10. Ompenenenuie yaeabHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEeHHS.

12. OmnpeneneHrie OTHOCUTENBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaenbsHON TETUIOTHI ITABICHUS JIbA.

Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. J[Ba poja 3JEKTpUUECKHUX 3apsiioB. B3ammonelicTBre 3apsiKEHHBIX Te.
3akoH KynoHa (3aBUCUMOCTh CHJIBI B3aUMOACWUCTBUS 3apsDKEHHBIX Tel OT BEIMYHMHBI 3apsjioB U
PAcCTOSIHUS MEXY TeJIaMu).

Onexkrpuueckoe mnone. Hampsok€HHOCTH dnexTpuueckoro mnoias. IlpuHnun cynepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuYecKux 3apsioB. DJIEMEHTapHbIN 3JIeKTpUUeckuil 3apsan. CTpoeHue aTtoma.
[TpoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/ia.

DNEKTPUYECKUH TOK. Y CJIOBHS CYIIECTBOBAHUS MIEKTPUUECKOTO TOKA. VICTOUHMKH TOCTOSHHOTO
ToKa. JIeHCTBUS ANEKTPUYECKOro TOKa (TEIJIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B
JKUJKOCTSAX U Ta3ax.

Onekrpuueckas uenb. Cuna Toka. DnekTpuyeckoe HanpspkeHne. ConpoTHBIIEHHE TPOBOIHUKA.
VYnenbHoe conpoTUBIEHHE BemiecTBa. 3akoH Oma i ywactka unenu. llocnenoBarenbHoe wu
napajuieJIbHOE COeIMHEHUE TPOBOIHUKOB.

Pabota m MOIIHOCTH 3JeKTpUUecKoro Toka. 3akoH JDkxoyns—JleHna. DnekTpuueckue Lenu U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

ITocrossHHBIE MarHuThl. B3anMonelcTBHE TIOCTOSSHHBIX MarHuTOB. MarHmTtHoe modje.
MaruutHoe moJsie 3eMJIM M €ro 3HadeHue s ku3Hu Ha 3emuie. OnbIT Dpcrena. MarHuTHoe mose
IIEKTPUYECKOr0 TOKa. IIprMeHeHune 3JIeKTpOMAarHuTOB B TEXHUKE. JlelicTBHE MarHMTHOIO IOJS Ha
MPOBOJAHUK C TOKOM. DJIEKTPOABUIaTENb IMOCTOSIHHOTO TOKa. Vcrmonb3oBaHWe 31eKTpoABUTATENeH B
TEXHUUYECKHUX YCTPONCTBAX U Ha TPAHCIIOPTE.

ONEBITEI ®dapanes. SIBnenune 3JIEKTPOMATrHUTHOMN WHAYKIIHH. ITpaBuio Jlenna.
OnextporeHeparop. CrnocoObl TMOMYYEHHUS DJIEKTPUUYECKOW HHEPruu. OJNEeKTPOCTaHLIMU  Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzamms TeI.

2. JlBa poja 3JIEKTPHUUECKUX 3apsi/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.

3. YcTpoCcTBO M AEHCTBHE IEKTPOCKOTIA.

4. DnexkTpocTaTHyecKas MHAYKLUS.

5. 3aKoH coXpaHEHUSs JIEKTPUUECKHUX 3apsi/I0B.
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[TpOBOAHMKY U TUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPAUYECKOIO ITOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.

JIefiCcTBHS 2IIEKTPUYECKOTO TOKA.

. DJIIEKTPUUYECKUI TOK B )KUIKOCTH.

. ['a30BBbIii pa3psm.

. 3aMepeHue cuiibl TOKa aMIIepMETPOM.

. U3mepenue 31eKTpuyecKoro HanpsHKeHUs BOJIBTMETPOM.

. Peoctat u mMara3uH cCOnpoOTUBIICHUMN.

. B3aumoielicTBHE MOCTOSTHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH Pa3JieJICHHs TIOJIFOCOB MarHUTAa.
. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1oJje Toka. DJIeKTPOMAarHur.

. JleficTBuE€ MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUSI UHIAYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.
. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnusie padbomot u onvimol.

ok wdE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI 1O HAOIIOEHUIO SNIEKTPU3ALUU TNl MHAYKIHEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKU U AUDICKTPUKH.

COopka u mpoBepKa padOoThI NEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue U peryJupoBaHue CUIIbl TOKA.

W3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 PE3UCTOP, OT CONPOTUBICHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHUKA OT
€ro JJIMHBL, TUIONIAIN TIONIEPEYHOr0 CEYEHUS U MaTepHrala.

[TpoBepka mpaBuia CIOXKEHUS HANPSHKEHUH NpU TOCIEI0BAaTEIIbHOM COEIMHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapajlIeIbHOM COEMHEHUH PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANIPSKEHMSI HAa HEH.
Omnpenenenne KIIJ] HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOZEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO MOJIs TOCTOSIHHBIX MarHUTOB IIPU UX OObETUHEHUH U pa3e/ieHUH.
HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIONIHME 3aBUCUMOCTb CHJIBI B3aWMOJEWUCTBUS KATYHIIKU C TOKOM H
MarHuTa OT CUJIbl TOKA U HaNpaBJI€HUS TOKA B KaTYIIKeE.

W3ydeHue aeicTBHUSI MAarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTebHON YCTaHOBKH.

OnpITbl 10 HCCIEIOBAaHUIO SIBICHUS DJIEKTPOMAarHUTHOM MHIYKIMM: HCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HalpaBJIE€HUS MHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJeHHS.

Mexannueckoe ABwkeHue. MarepuanbHas Touka. CucremMa oTcyéta. OTHOCHUTEIBHOCTh
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe  mpsAMOJuHEWHOE  JBHXKEeHue. HepaBHomepHOeE
NpSAMOJIMHEITHOE ABMKEeHHE. CpeHssl 1 MTHOBEHHAs! CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKECHUU.

Yckopenne. PaBHOyCKOpeHHOE mpsiMoiinHelHOe mABwkeHne. (CBoOogHoe maaeHue. OTBITHI

Iannnes.



PaBHOMepHOE nBMKEHUE 1O OKpyXHOCTH. [lepros u yactora oOpamienus. JInHeitHas U yriioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.
Ilepoiii 3akoH HprotoHa. Btopoii 3akon Hprorona. Tperuii 3akoH Herorona. IlpuHumn
CYNEPIO3ULNH CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TPEHHUS CKOJIbXKEHHUS, CUjla TPEHUS MOKOS,
JIpyrue BUJbI TPEHUS.
Cuna TsSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOpEeHHE CBOOOJHOro majeHus. JIBimkeHue
ianet Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBECOMOCTb U Ieperpy3KHu.
PaBHOBecue matepuanbHON TOUkH. AOcCoNOTHO TBEpAOe Teno. PaBHOBecue TBEpHOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.
Umnynec tena. M3menenue wummnynbca. Mmnynsc cuibl. 3aKOH COXpaHEHUS MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.
Mexanuueckasi pabota u MolHOCTh. PaboTa cun Tskectu, ynpyroctu, Tpenus. CBs3b SHEpruu
u pabotel. [loTeHnuanpHas sHeprus Tejga, NOJHATOrO HaJ IMOBEPXHOCTHIO 3eMid. lloTeHiumanbHas
SHEprus cxkarod mnpyxuHbl. KuHerndeckas sHeprus. TeopemMa O KHHETHYECKOW HSHEPruu. 3aKOH
COXpaHEHUsI MEXaHUUECKOH SHEPTUH.
Hemoncmpayuu.
1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TE OTCUETA.
2. CpaBHeHHE IyTE€W M TPACKTOPUH TBMKEHUS OAHOTO U TOTO K€ TelIa OTHOCHUTEIILHO Pa3HBIX
TEJI OTCYETA.
3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBUXKECHUSI.
4. VccnenpoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABUKECHHUS.
5. HabGmronenue nBuKeHUs TeNa 10 OKPYKHOCTH.
6. HaOmromenue MexaHUYECKUX SBIICHUH, MPOUCXOIALINX B cucTeMe oTcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTEIILHO KaOMHETa (PU3UKH.
7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcCChl TeNa U ACHCTBYIOLIECH HA HErO CHIIBIL.
8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.
10. Iepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.
11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.
13. CoxpaHenue uMIysabca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HaGmroieHre peakTUBHOTO JBUKEHHUS.
15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH ITPU CBOOOIHOM a/IEHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTHH MPH JIBMKEHUH TEJIa IO IEHCTBHEM TPY>KUHBI.
Jlabopamopuvie padomol u onvimel.
1. KoHcTpyupoBaHue TpakTa Ajsi pa3roHa U JaJIbHEHIIEro paBHOMEPHOI'O JBMKEHMSI IIapHKa
WJIU TEJIEKKHU.
2. OmnpeneneHue CpeaHEe CKOPOCTH CKOJNIBXKCHHS Opycka WM JBIDKCHHS IIapuKka II0
HAKJIOHHOM INIOCKOCTH.
3. OmpeneneHue YCKOpeHHS Tella TPU PABHOYCKOPEHHOM JIBWKCHWH TI0 HAKJIOHHOM
IJIOCKOCTH.
4. VccnenoBaHue 3aBUCHMOCTH IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBHXKEHUH 0e3
Ha4yaJbHOU CKOPOCTH.
5. TlpoBepka rumoTresbl: €Cd MPHU PaBHOYCKOPEHHOM J[BH)KEHUHU 0O€3 HayaJbHOM CKOpPOCTHU
IyTH OTHOCATCSA KakK psii HEUETHBIX YMCEI, TO COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHHU
OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CUJIBI HOPMAaJIbHOTO JaBJICHHUS.
Onpenenenne ko3P uimeHTa TPSHUS CKOIBKCHHUS.
Omnpenenenne KECTKOCTU NPY>KUHBI.
Omnpenenenue pabOThI CUJIbI TPEHUSI P PABHOMEPHOM JIBMKEHHH Te€Jla M0 TOPU30HTAIBHOM
MIOBEPXHOCTH.
10. Onpenenenue pabOTHl CHJIBI YOPYTOCTH TIPU  TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.
11. V3ydenue 3akoHa COXPAHEHHUS SHEPTHH.
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Pa3znen 9. Mexann4yeckne Koj1e0aHUA U BOJHBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKHM KOJE€OaHMH: TEpUOJ, YacToTa,
aMIIuTyna. Marematndeckuil 1 mpy>KMHHBIN MasTHUKH. [IpeBpalienne sHEpruu mpu KojiedaTeIbHOM
JIBU>KEHUU.

3aryxawomue KkonebaHus. BwiHyxneHnsie kosneOanus. Pezonanc. MexaHuyeckue BOJIHBL.
CBolicTBa MexaHn4YeckuxX BOJH. IIpojonpHble M monepeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTb €€
pacupocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xoneOaHuil Tl Mo/ IeWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Hao0mntonenre BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.

PacnipocTpanenre npooiabHBIX U MONEPEYHBIX BOJIH (Ha MOJICIH).

HaburoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlaﬁopamopuble pabdomot u onvimol.

1. OmpeneneHue 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MAasITHHUKA.

2. OmpezneneHue 4acTOTHI U MEpHOJa KOJIeOaHUN MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHOAa KoJeOaHUH MOABEIICHHOTO K HUTH Tpy3a OT JUTHHEI
HUTHU.

HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.

5. IlpoBepka HE3aBUCUMOCTH IEpHOJA KOJIECOAHHM rpy3a, MOJIBEUICHHOIO K HHUTH, OT MAacChl

rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHOa KOoleOaHUN MPYKMHHOTO MAasTHUKA OT

MacChl I'py3a U )KECTKOCTU IIPYKUHBI.

7. W3mepeHue ycKOpeHHs] CBOOOIHOTO Ma/ICHUS.

Pa3nes 10. DiieKTpOMarHuTHoe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToOJie. DJIEKTPOMarHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH.
[IIkana 31eKTpOMarHUTHBIX BOJIH. Mcriob30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /111 COTOBOM CBS3H.

OnexkTpoMarHuTHas nmpupona ceera. CkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa NEKTPOMArHUTHBIX BOJH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopuvie padomol u onvimel.

1. WU3yyeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOUIbI0 MOOUIBHOIO TenedoHa.

Pa3zpnen 11. CBeToBble siBICHHS.

JlyueBas monens cBera. Mctounuku cBeta. [IpsMonnHeliHOe pacpocTpaHEHUE CBETa. 3aTMEHUS
Connua n JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpeaomiieHUs cBeTa. [lolHO€ BHyTpeHHEE OTpaK€HHE CBeTa.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox nyueit B ymu3e. OnTHYecKkas cuctema (QoToarmapaTa, MEKPOCKONA U TEIECKOoTa.
I'na3 kak onTuyeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxxenne Oenoro ceera B crekTp. OmnbiTel HploToHa. CriokeHHE CHEKTPalbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpstmonuHEIHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnrTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JTruH3e.

Xop J1ydeil B paccenBarolleH JIMH3E.

[Tomy4yenune n300paskeHMIA ¢ TOMOIIIBIO JIHH3.

[Tpuniun aeictBus goroarnmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riaza.
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11. Paznoxxenue 06emoro cBeTa B CIEKTD.

12. Tlony4enue 0enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOI'O JIy4a OT yIJjla MaJeHusl.

2. H3yueHue xapakTepUCTUK M300paKEHHS MPEAMETa B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJIOMJICHHS CBETOBOTO Jy4a OT yIyia MajJeHus Ha

TPAHUILIE «BO3LYX—CTEKIIO».

4. TlomyueHne n300paskeHUI C TOMOIIBIO COOMPAOIIEH JTUH3BL.

5. Omnpenenenue GOKYyCHOTO PaCCTOSHUS U ONTUYECKOM CUITBI COOUpAIOIeH TMH3BI.

6. OnbITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CHIEKTP.

7. OmbITHI IO BOCHPUITHIO LIBETA MIPEIMETOB MPHU UX HAOIIOIEHUU Yepe3 I[BETOBbIC (PUIIBTPHL.

Pa3nen 12. KBanToBble iBJI€HUS.

Oneitel Pesepdopna m mimanerapHas monens aroma. Mogens aroma bopa. HMcmyckanue wu
IIOTJIOIIECHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PannoaktuBHoCTh. Asba, 6eTa- u ramma-usznydeHusi. Ctpoenue aromHoro siapa. Hykinonnas
MOJZENIb aTOMHOTO siapa. M3otonsl. PagnoaktuBHble npeBpamenusd. [lepuoa momypacnaga aTOMHBIX
anep.

Snepuble peakuuu. 3aKOHBI COXPAaHEHHWsS 3apsJ0BOr0O U MAaCCOBOTO YHCEN. ODHEPrus CBS3U
aTOMHbIX anep. CBs3p Macchl U 3Hepruu. Peakuuu cuHTe3a U neneHus anuep. VcToOuHUKM sHEpruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMCcTBUA paAMOAKTUBHBIX U3JIyYCHUIN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4EeHHUS U MOTJIOLIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogOpoIa.

Habmronenue TpexkoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUEHU.

Perucrpanus u3iny4eHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

JIaﬁopamopubze pabomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HWccnemoBanume TPEKOB: W3MEPCHHE JSHEPTUM YACTHUIBI 110 TOPMO3HOMY IIyTH (T10

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENEHO-0000IIAOIINI MOIYJIb TMPEIHA3HAYEH [JI1 CHUCTEMATH3allMu M 000OIIeHUs
NPEIMETHOTO COJEpXKAHUA U ONbITa JEATEIbHOCTH, MPUOOPETEHHOIO NMPH HM3YYEHUHM BCEro Kypca
¢u3KKM, a Takke Uil MOJATOTOBKM K OCHOBHOMY TIOCYJIAapCTBEHHOMY JK3aMEHY M0 (usuke it
00yyaromuxcsi, BBIOPAaBIINX 3TOT YUeOHBIH Mpeamer.

[Tpu u3yyeHHH NTaHHOTO MOAYJS PEaTU3yIOTCS U CUCTEMATHU3UPYIOTCS BHUJBI IE€ATEIbHOCTH, HA
OCHOBE KOTOPBIX O0ECleurBaeTCs JTOCTHIKEHHE NPEAMETHBIX M METalpeJIMETHBIX IJIaHUPYEMBIX
pe3ynbTaToB 00ydeHHs, (opMHpyeTcs eCTEeCTBEHHOHayuyHass I'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METO/IOB HCCIICZIOBAHUS SIBICHUIN NPUPOIBI U TEXHUKH, OBJIaJICHUE YMEHUAMH OOBACHATH (PU3NUYECKUE
ABJICHUS, TPHUMEHSsSI TOJy4YeHHbIe 3HaHMS, pelaTh 33Jayd, B TOM 4YHCIE KayeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIIMNIMATBHO AESATEIbHOCTHBIM XapaKTep JAHHOTO pa3jiefla peaiu3yeTcs 3a CUYET TOTO, YTO
oOyyaromuecs BHIIOIHSIIOT 3a/IaHHs, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE TOJYyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpYXKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

UCIIOJIb30BAaTh HAy4yHbIE METOAbl HCCIEeNOBaHUS (U3MUECKUX SBJICHUI, B TOM YHCIE MIJIs
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OO0BSACHATH HayYHbIE OCHOBBI HanbO0JIee BaKHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIIPUMED,
IIPAKTUYECKOTO UCII0JIb30BAHUS PA3IMYHbIX HCTOUHUKOB HEPTUU HAa OCHOBE 3aKOHA MPEBpAIlEHus U
COXPAHEHHUsI BCEX U3BECTHBIX BUJIOB SHEPIHH.

SRR



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA
N3yuenne ¢u3mku Ha ypoBHE OCHOBHOTO OOIIET0 OoOpa30BaHMs HANPABJICHO Ha JOCTH)KCHHE

JMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pe3ynbrare uzyuenus ¢pu3MKU Ha ypOBHE OCHOBHOIO 0OIIero oopazoBaHusi y 00ydaromierocs

OyayT chopMupoOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YIbTATHI B YACTH:

1) maTpMoOTH4YeCKOro BOCIIUTAHUS

® - [IPOsIBJICHHE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HAayKH;

® - [[EHHOCTHOE OTHOUICHHUE K IOCTUKECHUSIM POCCUUCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

® - 0CO3HaHUE Ba)XHOCTU MOPAJIbHO-3TUYECKUX IIPUHIIUIIOB B JESATEIBHOCTH YUEHOI0;

3) 3cTeTHYEeCKOro BOCIUTAHMSI:

® - BOCHpUATHE OCTETUYECKUX KadecTB (PHU3NYECKOW HayKu: e€ TapMOHMYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

® - OCO3HaHUE IICHHOCTH (PU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

® - pa3BUTHE HAy4HOIl II0003HATENILHOCTH, MHTEPECca K UCCIIE0BATEIbCKOM IeATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOTO 0JIATONOTYYHSI:

® - OCO3HAaHHUE LIEHHOCTH O€30MacHOro 00pasa >KM3HUM B COBPEMEHHOM TEXHOJIOIMYECKOM MHMPpE,
BaXHOCTH NpaBUJl 0€30IIaCHOr0 MOBEIEHHUS Ha TPAHCIOPTE, HAa J0pOorax, C IJEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUAX;

e - c(OpMHUPOBAHHOCTh HaBbIKa pedIieKCUM, NMPU3HAHUE CBOETO IpaBa Ha OLIMOKY U TAKOrO K€
IpaBa y Apyroro 4eiaoBeKa;

6) TpyaoBOro BoCUTAHUSA:

® - AaKTMBHOE Yy4YacTHME€ B PEUIEHMM MpaKTUYECKHX 3ajJad (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aliu, ropoja, Kpas) TEXHOJOTMYECKON M COLMaIbHOW HANpaBJIEHHOCTH, TPEOYIOLIUX B
TOM YHCJIE U PU3NUECKUX 3HAHUM;

® - UHTEpeC K NPaKTHUECKOMY U3YUYEHHUIO MPOPECCUii, CBA3AHHBIX C (PU3UKOM;

7) 3K0JI0TrM4Y€eCKOT0 BOCIIMTAHMS:

e - OpHEHTAIUs Ha IPUMEHEHHE (PU3MUECKUX 3HAHUU JUIS pelIeHus 3a1ad B 00JIaCTH OKpYyKaromen
Cpelpl, TIAHUPOBAHUSA IIOCTYNKOB U OLIEHKM HX BO3MOXHBIX IOCIEICTBUHM IS OKpYXKarouleu
Cpelbl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIEM U MyTeH UX pereHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

® - MOTPEOHOCTHh BO B3aUMOEWCTBUU NPHU BBHIOJHEHUU HCCIEIOBAHUNA U MPOEKTOB (U3UUECKOM
HaMpaBJICHHOCTHU, OTKPBITOCTh OMBITY M 3HAHUAM JIPYTHX;

® - [IOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1€ATEIbHOCTb;

e - noTpe6HOCTh B (JOPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4ucie (GopMynupoBaTh UIEH, MOHATHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;

® - [IJJAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBSI3U IPUPOIbI, OOIIECTBA U IKOHOMHKH, B TOM
YlClie C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

® - OIICHKA CBOMX JICHCTBUI C y4ETOM BIUSHHS HA OKPYXKAIOLIYIO CPEIy, BO3MOXKHBIX TJI00AIBHBIX
MIOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOEHHs MporpamMMsl 1o (U3KMKe Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs y
oOyuwaromerocss  Oyayr  copmMupoBaHbl ~ MeTamnpeaMeTHble  Pe3yJbTaThl,  BKJIIOYAIONINE

MO3HABATENbHbIC YHUBEPCAIbHBIE YUeOHBIE NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC yueOHbIC

NEICTBUS, pETyISATUBHbIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3zoBble Jloruyeckue 1ecTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYNIECTBEHHBIC IIPU3HAKNA O0BEKTOB (SIBICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIN IMPH3HAK KJIACCH(HKAIIMKA, OCHOBAaHUS JUIsI OOOOUICHHUS W
CpaBHEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B paccMaTpUBaeMbIX (akTaxX, NaHHBIX U
HAOJIOICHUSX, OTHOCSAIINXCS K (PU3UUIESCKUM SIBIICHUSIM;

BBISIBIISITh  IPUYMHHO-CIICACTBEHHBIC CBSI3U TMPH  M3YYCHUU (PHU3MYCCKUX SBICHUU W
IpOIECCOB, JIeNaTh BBIBOJBI C  HCIIOJB30BAaHHEM JCAYKTUBHBIX M  WHIYKTHBHBIX
YMO3aKJTFOUCHUM, BBIIBUTATH TUTIOTE3bI O B3aUMOCBSI3X (PM3UICCKIX BEITHYNH;
CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemeHus ydeOHOW Qu3nueckor 3amaum (CpaBHEHHUE
HECKOJIbKMX  BapUAHTOB  pEIICHHsS, BbIOOp HamOoiee MOAXOIAIIEIO ¢  Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IPOBOJIUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIAHY OIBIT, HECJIOKHBIA (U3HUecKuil
9KCHEPUMEHT, HEOOJIbIIOE HCCIIe0BaHUE (PU3UUECKOTO SBICHHUS;

OLICHMBAaThb Ha HNPUMEHHUMOCTb M JOCTOBEPHOCTb HH(OpPMAINIO, IOIY4YEHHYIO B XOJe
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOLIEHHUS M BBIBOJABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJI0IeHNUS, OIIbITA, UCCIIC0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PHU3MUECKUX IIPOLECCOB, a TaKXKe
BBIIBUTaTh MPEIIOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

OPUMEHSTh pA3JIUYHbIE METOAbl, HHCTPYMEHTBHI M 3allpoChl IMpU IOHCKE MU O0TOOpe
nH(pOpMaLlMU WIK JaHHBIX C YUETOM IpEIIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;
aHaJTM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB
1 GOopM IpeJICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAalbHYIO (OpMy MpEACTaBICHUS HWH(POpMALUU U
WITIOCTPUPOBATh pelllaeMble 3a/1a4ul HECJIOKHBIMU CXEMaMH, TuarpaMMaMu, MHOM rpadukoit
1 UX KOMOMHAIIUSIMH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B XOJIe 0OCYXJEeHUsI Y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX pabOT M MPOEKTOB
3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMBI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA
peleHne 3a7auu U NoAepKaHue OIaroxenareIbHOCTH OOIEHHUS;

COIIOCTABJISITh CBOM CYXKJICHUS C CY)KIECHUSMH JIPYTUX YYACTHUKOB JHajora, 0OHApYKUBATh
pa3JIM4ME U CXOJICTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOMYHO TPEJCTABIATh PE3yAbTaThl BBIIOJHEHHOTO (DU3MUYECKOTO OMBbITAa (IKCIIEPUMEHTA,
HCCJICTIOBAHMSI, IPOCKTA);

MOHMMATh W WCIIOB30BATh MPEHMYIIECTBA KOMAaHIHOW W HWHIUBHUIyaTbHOW PabOTHI TpH
pelIeHnn KOHKPETHON (U3NYECKOM MPOOIeMbl;

OPUHUMATh I[[€IM COBMECTHON JIEATEIhbHOCTH, OPraHW30BBIBAaTH JEHCTBUS TIO0 €€
JOCTIIKEHUIO: paclpeeliiTh POJH, OOCYXKJIATh IPOIECChl M PEe3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOCH;

BBITIOJHATH CBOKO 4YacTh pPAa0OTHI, JOCTUTAas Ka4eCTBEHHOTO pe3yJibTara IO CBOEMY
HAIPABJICHUIO U KOOPJAHMHHUPYS CBOU JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,

OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOMIMIA MPOAYKT MO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuzauus:

BBISIBIISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYalUSAX, TPEOYIOUIMX JUIS PEIICHHS
(bU3UYEeCKUX 3HAHU;



® OpPUEHTHUPOBATHCS B PA3IMUYHBIX MOAXOJAX MPUHATHUS pEIIeHUN (MHAUBUYalbHOE, IPUHATHE
pEIICHUS B TPy, IPUHITHE PEIISHUN TPYITION);
® CaMOCTOSITEIbHO COCTABJIATh aJITOPUTM pEUIeHus (u3nyeckod 3amaud WIM  IUIaHa
UCCIICIOBAaHUS € y4YETOM HMEIOIIUXCA pPECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHTBI PEIICHUM;
e JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJIEKT:
e J1aBaTh a/ICKBaTHYIO OLICHKY CUTyallUH U IIpeJUlaraTh IUIaH €€ N3MCHECHHUS,
e OOBACHATH NPUYMHBI JOCTMOXKEHUS (HEAOCTHIXKEHMs) Ppe3yJbTaTOB JEATEJbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;
® BHOCHUTh KOPPEKTHBBI B JESITEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (U3UIECKOTO
UCCJICIOBAaHMsI WJIM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHUBIIUXCS CUTYyallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
® OLEHUBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBHAM;
e CTaBUTbH ce0s HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM AMCKYCCUM HAa HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;
® [IpHU3HABATH CBOE MPABO HA OIMIMOKY MPH PEUICHUH (PU3MUECKUX 33734 WIA B YTBEPIKICHUIX
Ha Hay4HbIE TEMbI M TaKOE K€ IPaBo JPYroro.
INPEJIMETHBIE PE3YJIBTATbBI
K koHmy oOy4yeHus B 7 KJjacce TMpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:
® ICTIOJIH30BaTh TOHATHS: (DU3WYECKHEe WM XUMHUYECKHE SIBJICHHS, HAOIIOIEHHE, SKCIIEPHUMEHT,
MOJielb, TUIIOTE3a, E€AUHMIBI (U3MUYECKUX BEJIUYMH, aTOM, MOJIEKYyJla, arperaTHble COCTOSHUS
BemecTBa  (TBEpHOE, JKUAKOE, Tra3000pa3HOE), MEXaHHWYeCKoe JBMKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJMHEWHOE), TPACKTOPHS, PaBHOACUCTBYOMAs cuia, aedopMmarus (ynpyras,
IUTACTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;
epaznuuath sBieHUS (auddy3us, TEMJIOBOE BIKEHHE 4YaCTHI[ BEIIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBWKEHHE, MHEPLUs, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEN C
3aKpEIUIEHHON OCBIO BpallleHHUs, Iepejladya JaBICHUS TBEPIABIMHM TEIaMH, JKUIKOCTIMH M Ta3aMH,
aTMoc(epHOe aaBlieHUE, IJIaBaHUE TeJl, MPEeBpallleHus MEXaHWYECKOW PHEpPruM) MO OMUCAHUI0 HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOLINX AAHHOE (PU3UYECKOE SIBIICHUE;
® pacrio3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3UUYECKUX SIBJICHUHM B OKpPY)KAIOIIEM MHpE, B TOM
ymciie GU3NYECKUE SIBICHUS B TIPUPOJIE: MPUMEPHI IBUKEHUS C Pa3IMUHBIMU CKOPOCTSIMHU B JKUBOH U
HEXXUBOM Npupoze, NeiicTBUe CUilbl TPEHUSI B IPUPOJIE M TEXHUKE, BIMSHUE aTMOC(HEPHOTO JTaBIECHUS
Ha JKMBOI OpraHu3M, IJIaBaHUE PblO, pblYard B TEJI€ YEJIOBEKa, IPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3aja4y B yueOHYI0, BBIETISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUIH;
® ONIMCHIBATh H3YYECHHBIE CBOMCTBA Tel M (U3NYECKUE SBJICHMS, MCIONb3ysd (u3ndeckue
BEJIMYMHBI (Macca, 00bEM, MUIOTHOCTh BEILECTBA, BPEMs, MYTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa
YIPYrOCTH, CHJIa TSHKECTH, BEC Teja, CHja TPEHHs, JaBieHue (TBEPIOrO Tena, JKUIKOCTH, rasa),
BBITAJIKUBAIOINAs CHJIa, MEXaHUYecKasi paboTa, MOLTHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO (PHUIIUEHT
MOJIE3HOTO JEWCTBUS MEXaHU3MOB, KUHETHUYECKas W MOTEHLHUalbHas SHEPrus), MNpU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HMCIOJIB3YEMbIX BEIWYMH, UX OOO3HAYCHMS W €IUHHIIBI
bu3nYeCKUX BENUWYHMH, HAXOAUTh (POPMYIbI, CBS3bIBAIOLIME JAaHHYIO (PHU3UYECKYI0 BEITUYHMHY C
JPYTUMH BETMUYMHAMH, CTPOUTH TPaPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEIUYHH;
® XapaKTepu30BaTh CBOICTBa TeJ, (U3NYECKUE SBJICHHUS M IPOILECCHI, MCIONb3yd IpaBuiIa
CIOXKeHHs] cui (BIOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna, NMpaBUiIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TOE€ MPABUIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHWYEeCKON
SHEpPIruy, NMpH TOM JIaBaTh CIOBECHYI (POPMYJIHMPOBKY 3aKOHA M 3allUChIBATh €r0 MaTeMaTHYECKOe
BBIPaXXECHHUE;
® O0BACHATH (PU3MUECKUE SIBJICHHUS, MPOLECCHl M CBOWCTBA TEl, B TOM YUCIE U B KOHTEKCTE
CUTyallull IPAaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATE IPUYHMHHO-CICICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 JOTMUECKUX IIAroB ¢ Onopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



e pemiath pacy€THbIC 3a1ayll B 1—2 NEHCTBUS, UCIONIBb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢dusznyeckue BENUYMHBI: Ha OCHOBE aHallM3a YCJIOBMS 3aJaud 3alUChIBaTh KPaTKOE YCIIOBUE,
MOJCTABIATh (PU3UUECKUE BEIUYMHBI B (OPMYJBI M IMPOBOAUTH PACUETHI, HAXOAUTH CHPAaBOYHBIC
JaHHbIE, HEOOXOAUMBIE JUIS PELIeHUs 3a/ay, OLCHUBATh PEAIMCTUYHOCTH MOJYYEHHOH (pu3mueckon
BEJIMYUHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (DU3HMUYECKUX METOJOB, B
ONMCAHUU KCCIEAOBAaHUS BBIACIATh IPOBEpSeMOe MPEANojokeHue (TUIoTe3y), pa3idyaTb U
UHTEPIPETHPOBATH MOJTYYCHHBIH Pe3yIbTaT, HAXOIUTH OIIMOKU B XO/€ OIbITA, AETATh BHIBOJIBI IO €TO
pe3ynbTaTam;

® [IPOBOJIUTH OMBITHI MO0 HAOMIOACHUIO (U3UYECKUX SBICHUN MM (U3NYECKUX CBOMCTB TE:
dopMynHpoBaTh TpOBEpSAEMBbIE TMPEANOJIONKEHUS, COOMpaTh yYCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

® BHIMOJIHATH NPSAMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHHM, MAacChl Tela, 00b&Ma, CWIBI |
TEMIIEpaTypbl C HCIHOJB30BAHWEM AaHAJOTOBBIX M HHU(POBBIX MPHUOOPOB, 3aNMUCHIBATH IOKA3aHUS
puOOpPOB ¢ YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHUI;

® [IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BEIUYMHBI OT JPYrol c
UCIIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBMXKYIIETOCs Tejla OT
BPEMEHHM JBW)XCHUS Tella, CWJIbl TPEHUS CKOJBXKEHHS OT Beca Tejla, KadecTBa 0O0paboOTKu
MOBEPXHOCTEH TEJI W HE3aBUCHMOCTH CHJIbl TPEHMsI OT IUIOIIAJU CONPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT Y/UIMHEHUS MPYKHUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTrpy>KEHHOM YacTH Tena U
OT IUIOTHOCTU JKHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU Te€ja, OT INIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TENl0, YCIOBUHM TIaBaHUs Tell, YCIOBHUI pPaBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM YYEOHOTO HCCIIEOBaHMSA, COOMpPATh YCTAHOBKY W BBINOJHATH W3MEPEHUS, CIEIys
PeJIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3YNbTAThl MOJTYYEHHON 3aBUCUMOCTH (PHU3UYECKUX BEIHYMH B
BUJIC TIPEUIOKEHHBIX TAOIHII U TPaQHKOB, A€TaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMNS;

® [IPOBOJIUTh KOCBEHHbIE MU3MEPEHHs (PU3NUECKUX BEIMYMH (IUIOTHOCTH BELECTBA JKUAKOCTH U
TBEPAOIO TeEJa, CHJIa TPEHUS CKOJIBKEHUS, NAaBJICHUE BO3AYX4a, BBITAIKUBAIOIIAS CUJIA, IEHCTBYIOIIAS
Ha TNOTpYXEHHOE B JKUIKOCTH TeNO, KO3()PUIMEHT IMOJIE3HOTO JEHCTBHUS HPOCTBIX MEXaHHU3MOB),
ciefys NpeJIOKeHHONW MHCTPYKLUH: MPH BBHIIOIHEHUH H3MEpPEHHH COOMpaTh 3KCIEPUMEHTAIBbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJIMYMHBL;

e coOMI0/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAaHHEM;

® yKa3bIBaTh IMPHUHIMIBI JEUCTBUS NMPUOOPOB U TEXHUUECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOLIUECs COCYAbl, OapoMeTp, pbluar, MOJABHUKHBIM M HEMOJBHUKHBIA OJIOK,
HAKJIOHHAs IJIOCKOCTB;

® XapaKTepU30BaTh MPUHIUIBI JEUCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpol Ha HUX omucaHus (B TOM 4YMCIE: MOAIIMUIHUKYA, YCTPOHCTBO BOJIOINPOBOJA, I'MAPABIMUECKUN
pecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOH HACOC, ApEOMETP), HCIOJIb3Yys 3HAHMS O CBOMCTBax
buznyecKuX SIBICHUN 1 HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O MPUMEpax) NPAaKTUYECKOTO MCIOIb30BAHUS
¢u3nUecKux 3HAHUM B MOBCEJHEBHOM XHU3HHM A oOecrieyeHHs 0e30macHOCTH NMpH OOpalieHuu ¢
npubopaMl M TEXHUYECKUMM YCTPONCTBAMH, COXPAaHEHMsI 3J0pOBbSI U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

® OCYUIECTBIIATh OTOOP MCTOYHHUKOB MH(popmanuu B VIHTepHETE B COOTBETCTBHM C 3a/laHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUN W MyTEM CPaBHEHUS PA3IMYHBIX UCTOYHUKOB
BBIJICJIATH MH(POPMALIUIO, KOTOpast SBISETCS MPOTUBOPEUUBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

® [ICIIOJIB30BATh IPU BBINOJIHEHWH Y4YEOHBIX 33JaHUM HAy4HO-TIOMYJSPHYIO JIUTEPATYPY
(bu3NYECKOro cojepaHusi, CIpaBOUYHblE MaTepHalbl, pecypchl ceTu VMHTepHeT, BlajeTh npuémamu
KOHCIIEKTUPOBAHM TEKCTa, MpeoOpa3oBaHus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

®CO3/1aBaTh COOCTBEHHBIE KpaTKHE IHCbMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE 2—3
UCTOYHUKOB HHPoOpManuu (U3NYECKOTO COAEpKaHUs, B TOM 4HCIE MYyOJIWYHO JenaTh KpaTKue
COOOIIeHHUS 0 pe3ybTaTax MPOEKTOB MM Y4eOHBIX MCCIIEJOBAHUH, IPH 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YyYEHHBIN MOHATHHHBIN anmapaT Kypca (GU3uKH, COMPOBOXKIATH BBICTYIUICHUE MTPE3CHTAIINCH;

® [IpH BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIIEIOBAHUN paclpeaesisiTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IOCTABJICHHBIMH 3aJladaMHM, CICIUTh 3a BBHIMOJIHEHHUEM ILIaHA JEHCTBUI, aJeKBaTHO



OLICHUBaTb COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TIPYIIbl, BBICTPANBAaTh KOMMYHHKaTHBHOE
B3aMMOJIEICTBHE, YUNTHIBasi MHEHUE OKPYKAIOIIHX.

K koHmy oOydeHus B 8 KkJacce INpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE [JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® [ICIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBM)KEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEIECTBA, KPHUCTAIMYECKUE M aMOp(HbIE Tesla, HACBILIEHHbIM U
HEHACBILIECHHBIN Map, BIAXHOCTh BO3AyXa, TEMIIEpAaTypa, BHYTPEHHS 3HEPIUs, TEIIOBOW JABUIATEINb,
JJIEMEHTApHBIA  DJIEKTPUYECKUM 3apsf, JJIEKTPUYECKOE II0JIe, IPOBOJHUKM W JHUIJIECKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE I10JIE;

® pa3InyaTh ABJICHUS (TEIUIOBOE PACUIMPEHHE U CXKaTHe, TeIIonepeaaya, TeMIOBOe pPaBHOBECHUE,
CMauMBAaHME, KaIWULIPDHBIC SBJICHUSA, MWCIIAPEHHE, KOHJIEHCAUUs, IUIABJICHUE, KPUCTAJLIU3aLus
(oTBepreBaHUE), KHUIIEHME, Temonepenada  (TEIJIONPOBOJHOCTh, KOHBEKLUS, M3JIYy4YECHHUE),
JJIEKTPH3aLMs TEJI, B3aUMOJECHCTBUE 3apAI0B, NEUCTBUA 3JIEKTPUIECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBHE MAarHUTOB, AEMCTBUE MAarHUTHOI'O MOJS HAa IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
MHIYKIMS) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(duznyecKoe SIBICHUE;

® pacrio3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJICHUH B OKPYKAIOLIEM MHUpPE, B TOM
yucie (pu3nyeckue SBICHHUS B INPHUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWJUIAPHBIC SIBJICHUS B
IpUposie, KpUCTAUIbI B mpupoje, usnydeHue ConHla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHUe pOChl, TyMaHa, WHEs, CHera, 3JIEKTpPUYECKUE SIBIEHUS B aTMoc(epe, IeKTPUUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE TI0JI€ 3eMITH, Apei( MOI0COB, pOJIb MATHUTHOTO TIOJIS /IS )KU3HU Ha
3emie, MOJIAPHOE CHSIHME, NPU 3TOM IEPEBOAMUTH IMPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBLAEIATDH
CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMH;

® ONMCHIBATh H3YyUEHHbIC CBONCTBA Tel W (U3NYECKHUE SBJICHUSA, MCIONB3Ys (pU3NUECKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJMYECTBO TEIUIOTHI, YJAElbHas TEIIOEMKOCTh
BEIIECTBA, y/AEJIbHAs TEIUIOTa IJIABJICHMS, ylEJIbHAs TEIUIOTa 1apooOpa3oBaHus, yJelbHas TEIIoTa
CrOpaHUsl TOIUIMBA, KOA(PQUIMEHT IMOJE€3HOro JEHCTBHS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAs
BJIQXKHOCTb BO3]lyXa, AIEKTPUUECKUN 3aps]l, Cujla TOKA, AIEKTPUUECKOE HANPSKEHUE, COMPOTUBIICHUE
NPOBOJIHUKA, Y/AEIbHOE COIPOTHBIIEHUE BEIIECTBA, pabOTa U MOILIHOCTh JEKTPUUYECKOIO TOKA), MpPHU
ONMCAHWU TMPABUIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
€IMHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMYJIbI, CBA3bIBAIONINE TaHHYIO (PU3HUECKYIO BETUUYUHY
C IpyTUMH BEJIIMYMHAMH, CTPOUTH T'paUKU N3YYEHHBIX 3aBUCUMOCTEN (U3NUECKUX BETUUHH;

® XapaKTepu3oBaTh CBOICTBa Tell, (U3NYECKHE SIBJICHHUS U MPOILECCHl, UCMOIb3ys OCHOBHBIE
MIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA, MPUHLUI CYNEPIO3ULIUU
noJiei (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa I ydacTka IeMHd, 3aKOH
Jbxoyns—Jlenna, 3aKoH COXpaHEHHsI YHEPTHUH, IIPU ATOM JlaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

© O0BSCHATH (PpU3MUYECKHE TMPOLECCHl M CBOMCTBA TEJN, B TOM YHUCIE M B KOHTEKCTE CHUTYyaluil
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh NPUYMHHOCIEACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHE U3 1—2 JOruYecKux MaroB ¢ ONopoi Ha 1—2 U3yyeHHBIX CBOICTBA PU3NYECKUX SIBJICHUH,
($U3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

epemiath pacy€THbIE 3a/1ayll B 2—3 JEHCTBUS, HUCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢du3nyecKkre BeIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHSI 33a[]auM 3alMChIBaTh KPAaTKOE yCIOBHE, BBISBISATh
HEJIOCTAaTOK JAaHHBIX JJIS PELIeHHs 3a/lauM, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMbIE A €€
pellleHus, MPOBOAUTh pacdy€Tbl M CpPaBHMUBATh IOJIYYEHHOE 3HAaYeHUE (U3UYECKON BEIMYUHBI C
W3BECTHBIMU JIaHHBIMY;

e pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh MpPHU MOMOLIM (PU3NYECKHUX METOJIOB,
UCIIONIB3YSl OINHCAaHUE MCCIENOBAaHUSA, BBIAEIATH IPOBEPSAEMOE  IPEAINOIOKEHHE, OLIEHUBAThH
IIPABWJIBHOCTB IOPSIIKA IPOBEIECHUS UCCIICJOBAHMS, EJIaTh BBIBOIBI,

® [IPOBOJIUTH OMNBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro oOobéma, TeMmrepaTypbl, CKOPOCTH
nporecca OCThIBAaHMS M HarpeBaHMsl IpU M3IYyYEeHMM OT LBeTa H3ITydaromed (IOorIoIaromiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJbI OT TEMIIEPATYpPbl XKUAKOCTU U IUIOIIAAU €€ MOBEPXHOCTH,
JJNEKTpH3alMs Tl M B3aUMOJACHCTBHE DJICKTPUYECKUX 3apsAIOB, B3aUMOJEHCTBUE ITOCTOSHHBIX



MarHuTOB, BU3yalu3alllsd MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, I€HCTBUS MarHUTHOTO IMOJIA Ha
NPOBOJHUK C TOKOM, CBOIMCTBA 3JIEKTPOMArHMTa, CBOMCTBA 3JIEKTPOJBUTATEINSI MOCTOSIHHOTO TOKA):
(GopMynupoBaTh TMpOBEpsEMbIE IMPEANOJIONKEHHUs, COOMpPaTh YCTAHOBKY M3 IPEIJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATH X0OJ] ONbITA U ()OPMYITHPOBATH BHIBOIBI;

® BHINOJIHATE TPSAMBIE M3MEPEHHs] TeMIIepaTypbl, OTHOCUTEIbHON BIAXXHOCTU BO3/yXa, CHIIbI
TOKa, HANpsDKEHUS C HUCIOJIb30BAHMEM AHAIOTOBBIX NMPUOOPOB M JATYMKOB (PU3UYECKUX BEIUUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

® [IPOBOJIUTh MCCIEOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOH BEJIWYMHBI OT JApPYrod c
UCIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTh CONPOTHUBIEHHS IPOBOJHUKA OT €ro JUIMHBI,
IUIOINAAM TOTIEPEYHOr0 CEUCHHsI M YIEIbHOTO CONPOTHUBICHHS BEIIECTBA MPOBOJHMKA, CHIIBI TOKa,
UAYILEro yepe3 NPOBOJHHUK, OT HANpsIKEHUs Ha MPOBOJHMKE, UCCIEIOBAaHMUE IOCIIEIOBATEILHOTO U
napajyieIbHOTO COCIUHEHUH MPOBOJHHMKOB): IUIAHMPOBATH HCCIEIOBAaHUE, COOMpPATh YCTAaHOBKY M
BBINOJIHATh M3MEPEHMs, Cleaysl MpeIoKEHHOMY IIaHy, (PUKCHpPOBATh pe3yJbTaTbl IOJYy4YECHHOH
3aBHUCHUMOCTH B BUJC Ta6JII/ILI u Fpa(i)I/IKOB, ACJIaTh BBIBOJELI ITO PE3YyJibTaTaM HUCCIICIOBAaHUA

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEMUYUH (yIesIbHAs TEIIIOEMKOCTh BEIECTBA,
COIIPOTHUBJIEHUE MPOBOJHUKA, Pa0OTa M MOILHOCTh AJIEKTPUUYECKOIO TOKA): INIAHUPOBATh U3MEPEHUS,
coOuparbh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAyS NPEIJIOKEHHOW HWHCTPYKLUMHU, U BBIYUCIATH
3HAYEHUE BEJIMYMHBI;

 cOOITIO/IaTh MPaBHUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYIOBaHHEM;

® XapaKTepU30BaTh NPUHIMIIBI JACUCTBUS W3YYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTMOpOIl Ha WX ONMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJBTMETP, CYETYMK HIIEKTPUUECKOW SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE INPHOOPHI,
HarpeBaTelIbHbIC JJIEKTPONPUOOPHI (IIPUMEPHI), SIEKTPUUECKHUE MPEAOXPAHUTENN, JICKTPOMArHUT,
3JIEKTPOJIBUTATENIb MOCTOSIHHOTO TOKA), HUCHOJb3ys 3HAHHUA O CBOMCTBaX (PU3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOWCTBA W M3MEpHUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JABHUraTeib
BHYTPEHHETO CTOpaHUs, JIJIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMBI DJJEKTPUYECKHX Lened ¢
MOCJIEI0BATEIbHBIM U MapajuIebHBIM COEIMHEHUEM JJIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HauEHUS
AJIIEMEHTOB JIEKTPUYECKUX LIETIEH;

® [IPUBOAMTH MPUMEPH! (HAXOAUTh MHPOPMALIMIO O MPUMEpax) NPaKTUYECKOTO MCIOIb30BAHUS
¢u3nUecKnX 3HAHUA B MOBCETHEBHOM XU3HHM Il oOecrieueHHs] OE€30MacHOCTH TpU OOpameHuHn ¢
npubopaMH M TEXHHYECKUMH YCTPOMCTBaMH, COXpPaHEHHs 3/10pOBbs M COOJIOAEHUS HOPM
HKOJIOTHYECKOTO MOBENICHHS B OKPYKaIOIIEH Cpee;

® OCYILECTBIIATh MOUCK HH(popManMu (u3ndeckoro cozepkanuss B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HAHUA U NMYyTEM CpaBHEHMS JOMOJHUTENIBHBIX MCTOYHHMKOB BBIACIATH MH(OPMAIHIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI MIIM MOKET ObITh HETOCTOBEPHOM;

® ICTIOJIb30BAaTh TPU BBINOJHEHUHM Y4YeOHBIX 3a/JaHUil HAayYHO-TIOMYJIAPHYIO JIUTEPATypy
(¢u3MUecKoro cojep)kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiazeTh mpuémamu
KOHCIIEKTUPOBAHHUSA TEKCTA, MpeoOpa3oBaHusl HHPOPMAIMK U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE cOO0IeHus, 0000111as nH(popMaruo
U3 HECKOJBKUX HCTOYHUKOB (U3UYECKOTO COJAEp)KaHHUsS, B TOM 4YHCIE MYyOJIMYHO MPEACTABIATH
PE3YIbTAaThL HpOGKTHOﬁ NN HCCHC}IOB&TGHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO HCIIOJIB30BAaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE IPE3CHTAIIUEH;

® [IpU BBINIOJIHEHUHU Y4E€OHBIX NMPOEKTOB U UCCIIEI0BAaHUIN (PU3NUECKHUX MPOLIECCOB PACIPEIENsTh
00s13aHHOCTH B rpymniec B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICAWUTE 3a BBIITOJHCHUEM IlJIaHA
NeHCTBUI M KOPPEKTHUPOBATH €T0, aJ€KBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B I€ATEIILHOCTD TPYIIIHI,
BBICTPanBaTb KOMMYHHUKAaTUBHOC BSaI/IMO)IeI\/'ICTBI/Ie, IMPOABJIAA TOTOBHOCTH paspeilaThb KOH(l).]'II/IKTBI.

K koHmy oOydyenus B 9 KJacce IpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® CITIOJIB30BAaTh TIOHATHUA: CHUCTCMA OTC‘-IéTa, MaTcCpHraJibHasA TOYKa, TPACKTOpH,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro IBIKEHHs, Aedopmanus (ympyras, IIacTHYecKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3Ku, HEHTP TSHKECTH, aDCOIIOTHO TBEPAOE
TENO, LEHTP TSDKECTH TBEPIOTO Teia, pPaBHOBECHE, MEXAaHUYECKHE KOJIeOaHUS W BOJIHBI, 3BYK,



UHQPa3BYK M YIbTPA3BYK, 3JEKTPOMAarHUTHbIE BOJHBI, HIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh M JTAIIBHO30PKOCTh, CIIEKTPBl HCIYCKaHWs M TOTJIOIIEHHs, anbda, Oera- U ramma-
U3JTy4€HUs1, U30TOIb, iAEPHAs YHEPTETHKA,;

® pa3jiniyaThb SIBJICHUA (paBHOMepHOG u HCPaBHOMCPHOC HpSIMOHHHGfIHOC JABMOKCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE Ma/IeHUE T, PAaBHOMEPHOE JIBUKECHHUE 110
OKPY’KHOCTH, B3aMMOJICHCTBHUE TeJl, PEAaKTUBHOE JBHKEHHE, KOJeOaTeIbHOE ABMKEHHE (3aTyXarolue
U BBIHY)KICHHBIC KOJeOaHMs), PE30HAHC, BOJHOBOE JBHKCHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpoCTpaHEHHE, OTPAKEHME W NPEJIOMIIEHHE CBETa, II0JHOE BHYTPEHHEE OTpa)KCHHE CBETa,
pasnoxeHue Oeloro CBeTa B CHEKTP U CIOXKEHHE CHEKTPaIbHBIX I[BETOB, AMCIEPCHUS CBETA,
€CTECTBEHHAsl paIlOAKTUBHOCTh, BO3HUKHOBEHHUE JINHEIUATOr0 CIEKTPa U3Iy4€HUs ) 110 ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHPYIOLINX AaHHOE (PU3NYECKOE SIBIICHHE;

® pacrio3HaBaTh IPOSBICHHUE M3YYCHHBIX (PU3NYECKUX SBICHUI B OKpyXarolleM Mupe (B TOM
yrciae GU3NUecKue sIBIECHUS B IPUPOAE: MPUINBBI U OTJIMBBI, IBHKEeHUE TU1aHeT COHEYHOH CUCTEMBI,
PCAKTUBHOC JIBUKCHHUC JKHBBIX OPraHU3MOB, BOCHPUATHC 3BYKOB JKHBOTHBIMH, 3CMIICTPACCHHC,
ceificMu4ecKkue BOJIHBI, L[yHaMH, 3XO, I[BE€Ta TeJ, ONTUYECKHE SBJICHHS B NPUPOJE, OMOIOTHYEcKOoe
JNEHCTBUE BUIUMOTO, YJIBTPApUOJIECTOBOIO ¥  PEHTITCHOBCKOIO  HM3JIYYCHHH, ©CTECTBEHHBIN
pPalMOAaKTUBHBIA (OH, KOCMHUYECKHE JIyud, DPAaJUOAKTUBHOE H3IY4YEHUE MPUPOJHBIX MHHEPAJIOB,
JeICTBUE PAIMOAKTUBHBIX U3JIyUEHUN HAa OPraHu3M 4YeJOBeKa), IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3ajjauy B yueOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3UUECKUX SBICHUM;

® OITMCbIBATb H3Y4YCHHBIC CBOMCTBA TelI H (1)I/I3I/I‘-IGCKI/I€ SABJICHHA, HWCIOJIB3YA (1)I/I3I/I‘~I€CKI/IC
BCJIMYNHBI (CpeI[HFIﬂ N MI'HOBCHHAsA CKOPOCThH TCJia IIPU HCPABHOMCPHOM JIBWIKXCHHHU, YCKOPCHHC,
nepeMelleHue, MyTh, YrioBas CKOPOCThb, CHJIa TPEHMsI, CHJIa YHOPYTrOCTH, CHJIa TSHKECTH, YCKOpEHUe
CBOOOJHOIO MAJEHMsI, BEC TEJIa, UMIYJbC TEJla, UMIYJIbC CHJIbI, MEXaHWYECKasi paboTa U MOILHOCTbD,
NOTEHIMAJIbHAsL SHEPrusl Teja, IMOAHATOrO HaJl TMOBEPXHOCTHIO 3E€MJIM, IMOTEHLHUAJIbHAs 3HEPrus
cKaTom IPYXUHbBI, KHHCTHYCCKAd OHCPIHA, IMOJIHAA MCXAaHMYCCKasd OSHEPrusd, MnepuoJ U YacCToTa
KoJIeOaHUM, JUIMHA BOJIHBI, T'POMKOCTb 3ByKa M BbICOTAa TOHA, CKOpPOCTh CBETa, IIOKa3aTelb
MMPECIOMIICHUA CpG}II)I), IIpHu OIMMCAHUUN IIPABUJIBHO TPAKTOBATH (1)H3H‘I€CKPII>1 CMBICJI HUCIIOJB3YyEMBbBIX
BEIMYMH, O0O3HAuUeHWs M €JUHMLBI (PU3HMUECKUX BEJIUYMH, HAXOIUThb (HOPMYJIbI, CBS3bIBAIOILNE
JaHHY!0 (U3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYWHAMHU, CTPOUTHh TpaQUKU H3YYEHHBIX
3aBUCHUMOCTEH (PU3HMUECKUX BEIUYHH;

® XapaKTCPU30BaATh CBOMCTBaA TECII, (1)H3H‘I€CKI/IC SABJICHUA MW HPOHCCChI, HCIIOJIB3YSA 3aKOH
COXpPAaHCHUA OHCPIrur, 3aKOH BCCMHUPHOI'0 TATOTCHUA, MNPUHOUII CYHNCPHO3UIWH CHUJI, MTPHUHIUII
OTHOCUTENBHOCTH ['anmmiies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAaXEHUS U
IIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOTO YMCEN MPH SIEPHBIX PEAKIMIX,
IPY 3TOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €0 MaTeMaTHYECKOE BBIPaKEHUE;

® 0OBICHSTH (1)I/I3I/I‘-ICCKI/IG mponeccol U CBOMCTBA TCJI, B TOM YHCJIIC U B KOHTCKCTC chyaquI
MPAKTUKOOPUCHTHUPOBAHHOI'O XAapaKTEpa: BbIABIATL HNPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH
00BsicHeHUE U3 2—3 JIOTUUECKUX IIAroB C OMOPOi Ha 2—3 M3yYEHHBIX CBOICTBA (PU3MUYECKHX SBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyéTHbIe 3aaun (ONMUPAIOLIMECcs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3YS 3aKOHbI
U (hopMyIbl, CBA3BIBAIOIINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33a4M 3allUCHIBATh
KpaTKO€ yCJIOBHE, BBISABIATE HEJOCTAOIIUE U N30BITOYHBIE JaHHBIC, BI)I6I/IpaTI) 3aKOHBI 1 (bOpMy.]'II)I,
HEOOXO/AUMBIE Ui PELICHMs, MPOBOAUTh PACUYETH U OICHHMBATH PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4YCHUs (PU3NUECKON BEITUYUHBI;

e pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3HMUECKUX METOMOB,
UCIIONIB3YSl ONHCAHUE HCCIENOBAHUA, BBIAENIATH IIPOBEPSAEMOE IPENAIOJIOKEHHE, OLIEHUBATh
MMPAaBUJIBHOCTh MOpPAAKa MPOBCACHUA NCCICAO0OBAHM, JACJIaTh BbIBOABI, HHTCPIIPETUPOBATE PE3YJIbTAThI
HaOJI0ICHUH U OTIBITOB;

® [IPOBOJIUTh ONBITHl MO HAOMIOACHUIO (U3NYECKUX SIBICHUN MM (PU3MUECKHX CBOWCTB TeEl
(u3y4eHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs YHEPTUH, 3aBUCUMOCTb IEpHOa KoJieOaHui
HPYKUHHOTO MasTHHKAa OT Macchl Ipy3a U JKECTKOCTU NPYXKHHBI U HE3aBUCUMOCTb OT AMIUIMTY]IbI
MaJIbIX KoJieOaHUH, MpSAMOIUHEHHOE PAaCIpOCTPAHEHHUE CBETA, Pa3jIoKEHUE OEJIoro cBeTa B CIEKTP,
U3y4eHHE CBOMCTB M300paX€HHs B IUIOCKOM 3€pKaje M CBOICTB H300pa’keHHsl INpeaMeTa B
cobuparoniel TuH3e, HaOMI0IeHHE CIJIOUTHBIX U JIMHEHYaThIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOSATEIBHO



coOupaTh YCTAaHOBKY W3 HU30BITOUHOTO HaOOpa OO0OpYAOBaHMS, OMKCHIBATH XOJ| OMBITA WU €0
pe3ynbTaThl, GOPMYIUPOBATH BEIBOJIBI;

® [IPOBOJUTH MPU HEOOXOAMMOCTH CEpUI0 MPSMBIX U3MEPEHH, OMpesenss cpelHee 3HaueHHe
nu3MepsieMoi BeTM4HHbBI (POKYCHOE pacCTOSTHUE COOMPAFOIICH JTMH3bI), 000CHOBBIBATH BEIOOP CIIocoOa
U3MepeHUs (U3MEPUTENBHOIO Ipubopa);

® [IPOBOJUTH HCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHUH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUil (3aBUCHUMOCTh MYTH OT BPEMEHHM IMpPH PAaBHOYCKOPEHHOM JBI)KEHHU 0e3 HauyalbHOU
CKOPOCTH, Tepuoja KoJeOaHWH MaTeMaTWYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBHCUMOCTH YTJia
OTpaXeHMsI CBETa OT yria MNaJeHUs M yIyia MpejIoMJIeHHs OT Yyrja MaJeHHs): IUIAHUPOBATh
UCCIICIOBAHKE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPE3YJIbTAThl TMOTYYCHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIHIl U TrpadHKOB, J1e1aTh BBIBOABI MO pe3ylbTaTaM
UCCJICJIOBAHHS,

® [IPOBOJIUTH KOCBEHHBbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH (CPElHss CKOPOCTh U YCKOpPEHHE
Tela MpPU PaBHOYCKOPEHHOM JBI)KEHUH, YCKOPEHHE CBOOOIHOTO MaJCHHUA, KECTKOCTb MPYKUHBL,
KOX(P(GUIIMEHT TPEHHSI CKOJIBKEHUS, MEXaHWYeckas padoTa M MOIIMHOCTh, YacTOTa W IEPHUOJ
KoJIe0aHUN MaTeMaTH4YeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas Cujia COOMpAroIiel JIMH3BI,
paaMoOaKTUBHBIN (OH): IIAHUPOBATH HW3MEPCHHS, COOMpATh AKCIECPUMCHTAIBHYIO YCTAaHOBKY U
BBITMIOJHATh WM3MEPEHUs, Clenysl MPEeaIoKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAUYEHUE BEITUYMHBI U
AHATM3UPOBATH MOJTYYCHHBIC PE3YJIBTATHI C YIETOM 3a/IaHHOH MOTPENTHOCTH H3MEPCHHUI;

® cOOMI0IaTh MpaBUiIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYIOBaAHHEM;

® pa3nMyaTh OCHOBHBIE MPU3HAKK HM3YyYEHHBIX (PU3UYECKHX MOJIENeH: MaTepuaibHas TOYKa,
a0CONMIOTHO TBEPIOE TENO, TOYEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3a, IUIAHETapHas MOJEb
aToMa, HyKJIOHHAsI MOJICJIb aTOMHOTO SI/pa;

® XapaKTepU30BaTh MPUHIUIBI JIEHCTBUS M3YyYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOPO Ha MX OMHUCAHUs (B TOM YHMCIE: CIIUIOMETP, JATYUKH MOJOKECHHSI, PACCTOSHUS U YCKOPEHUS,
pakera, 3XOJIOT, OYKH, MEPHUCKOI, (hoToarmmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETD,
KaMmepa BunbcoHa), HCMONB3ys 3HAHHUS O CBONCTBaX (DM3MUECKUX SBICHUH M HEOOXOJUMbIE
dusznyecKre 3aKOHOMEPHOCTH;

® IICTIOJIb30BATh CXEMBl M CXEMAaTU4YHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHX YCTpOIICTB,
U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYECKHX IPOIECCOB MPH PEHICHUU YIeOHO-NPAKTUICCKUX
3a/1a4, ONTHYECKHUE CXEMBbI JJIsl TOCTPOCHUS N300paKeHHI B MJIOCKOM 3epKajie U cOOMparomieil JuH3e;

® IPUBOJIUTH MPUMEPHI (HAXOAUTh WHPOPMAITUIO O MPUMEPAX) MPAKTHIESCKOTO HCIIOb30BAHHUS
(GU3HYECKUX 3HAHWU B TOBCEJIHEBHOW JKM3HH I oOecrieueHus 0e30MacHOCTH MpU OOpalleHUuu ¢
npubopaMd M TEXHHYECKHMMH YCTPONHCTBAMHU, COXPAaHEHUS 3I0pPOBbsi U COOJIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

® OCYIIECTBIATh MOUCK WH(MOpMaLUU GU3NYECKOTO coepkaHus B MIHTepHEeTe, caMOCTOSITENEHO
dbopMynupys TOUCKOBBIM 3ampoC, HAXOAUTh MYTH OMPEICICHUS TOCTOBEPHOCTH TOTYyYEeHHOU
WH(GOPMAIIMK Ha OCHOBE MMCIOIINXCS 3HAHWH U JIOTTOJTHUTEIBHBIX HCTOYHUKOB;

® IICTIOJIB30BATh TPHU BBINOJHEHUU YUYEOHBIX 3aJaHUN HAyYHO-TIONMYISAPHYIO JUTEPATYpY
(GU3UYECKOTO COJepKaHUs, CIPABOYHBIE MaTepHallbl, pecypchl ceTH VHTEepHET, BIaAeTh NMpuéMaMu
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBanmsi HHOOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIICHHsS HAa OCHOBE HH(pOpMAIUU W3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKAHUS, ITYOIUIHO MPEICTABIATh PE3YIbTaThl MPOSKTHOM
WJIA UCCIIEIOBATENIbCKOM JAEATENbHOCTH, MPU 3TOM T'PAMOTHO HUCHOJIb30BATh U3YYEHHBIA MOHATHIHBIN
anmapar M3ydaeMoro pasnena (pU3MKM U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTalueld ¢ y4éTom
OCOOCHHOCTEH ayJIMTOPHH CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanuectBo yacos

Ne HanmMmeHoBaHue pa3iesioB U TEM IIPOrpaMMBbl K IT DVICKTPOHHbIC
n/m pasa porp Bcero OHTPOJILHBIC PAKTHACCKHC | 6y a30BaTerbHBIC pecypehl
paboThI paboThl
Paznea 1. ®u3uka u €€ poJib B MO3HAHUHU OKPYKAKIEr0 MUPa
1.1 dusuka - Hayka o IIPUPOIE 2
1.2 q)I/ISI/I‘ICCKI/Ieyli(eHI/I‘H/II)HI]i)I 2 1 bubmorexa [IOK
: 5 https://m.edsoo0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO/I TO3HAHUS 2 1
Hroro mo pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUSI O CTPOEHHUH BellleCTBa
2.1 CrpoeHue BeniecTBa 1
2.2 JIB>keHue U B3aUMOJICHCTBUE YaCTUII BEIIECTBA 2 1 bubmorexa [IOK
: A Heett https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 2
Hroro no pazgeny 9)
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHnueckoe IBUKEHNE 3
3.2 WHuepius, macca, TNIOTHOCTh 4 1 bubmorexa HOK
: U, ’ https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2
Hroro no paszneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 Hasnenue. [lepenaya napieHus: TBEPIBIMU TEJIAMH, 3
' KUJKOCTSIMHU U Ta3aMH . o
bubnuoreka [JOK
4.2 S
Haprerie xKHAKOCTH https://m.eds00.ru/7f416194
4.3 ATMmocdepHoe aBiieHne 6
4.4 JleiicTBHE )KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TEJIO 7 2 3
Hroro no paszneny 21
Pa3nes 5. PaGora u MOIIHOCTDH. JHEpPrus
5.1 Pabora 1 MomHoOCTH 3 1
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa LIOK
' P https://m.eds00.ru/7f416194
5.3 MexaHudeckasi JHeprusi 4 1 1
Hroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12
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8 KVIACC

KonnuectBOo yacoB

Ne i/t HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI Kontponbhbie  IIpakTHueckue ONEeKTPOHHBIC
Bcero o0pa3oBaTeIbHbIC PECYPCHI
paboThI paboThl
Pa3pgen 1. TensioBbIe sIBJICHUS
1.1 CtpoeHue U CBOIMCTBA BEIECTBA 7 bubnnoreka HOK
1.2 TeruioBbIe IPOLIECCH 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS
21 3JIGKTpI/I‘IE:CKI/IC 3apsabl. 3apsHKCHHBIC Tela U HX 7 1
B3aUMOJICHCTBIE
2.2 IToCTOSTHHBIN SJIEKTPUYECKHUIA TOK 20 2 7 Bubmaorexa OK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBJICHHS 6 1 15
2.4 DneKTpOMaruHuTHasi MHAYKLMS 4
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5
9 KJIACC
KonunuectBo yacos
Ne /it HammeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbl Kontponbhbie  IIpakTHueckue OneKTPOHHBIC
Bcero o0pa3oBaTenbHbIE PECYPCHI
paloThI paboTHI
Paznen 1. Mexannueckue siBJeHUs
11 MexaHn4eckoe IBMKEHUE U CIIOCOOBI €70 OITMCAHUS 10 1
1.2 BzaumMoneiicTBue Tei 20 1 3 Eubmorexa IIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3
Hroro mo pazueny 40
Paznen 2. Mexannueckue KoJ1e0aHUs U BOJIHbI
2.1 MexaHn4ecKkre KoaeOaHus 7 3 bu6mmorexa [IOK
2.2 MexaHuuecKue BOIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpOMArHNTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMArHuTHOE T0JI€ U 3JIEKTPOMArHUTHBIC BOJTHBI 6 2 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pasaeny

Pa3nen 4. CBeToBbIe IBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2
4.2 JIMH3BI U ONTUYECKUE MPUOOPHI 6 3 bubmorexa [IOK
' PHOOP https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6eoro cBera B CIIEKTP 3 2
Hroro no pazueny 15
Pa3zgea S. KBanToBbBI€ SIBJICHUS
5.1 Hcnyckanue v MoriomneHue cBeta aToMoM 4 1
5.2 Ctpoenne aTOMHOTO siipa 6 1 bubmorexa [IOK
' P AP https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakun 7 1
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE CoAepKaHUI Kypca PUBUKH 9 2 bubnnoreka [JOK
' 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KomanuectBo yacos
No Tema vhoka K 0 DJIEKTPOHHBIE
/o yp Beero OHTPOJIBHBIE paKkTU4ecKue OGPA3OBATENHHEIE PECYPCHI
paboThI paboThI
1 ®u3uka — Hayka o0 IpUpoae. SABIeHUS IPUPOLBL. 1
Ou3nyecKue sIBICHUS
9 MexaHuueckue, TeraoBble, JEKTPUUECKUEe, MarHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS
3 dusndecKue BETMYHHBI U UX H3MEPEHUE 1
4 Ypok-uccienoBanue "M3mepeHune TeMieparypbl Ipu MOMOIII 1 1
KUJKOCTHOTO TEPMOMETpA U JaT4UMKa TeMIieparypbl"”
Kax ¢uzuka u 1€ €CTECTBEHHBIE HAYKU U3y4atoT
5 npnpq())z[y. ECTeIéggZHHOHaquHﬁ METO/T yHIE)SHaIi]I:II}I. Onucanue 1 bubmorexa LHOK
o N https://m.edsoo.ru/ff09f72a
(u3NYECKUX SIBICHUH C IIOMOILBIO MOAETEH
VYpoxk-uccnenosanue "[IpoBepka rumore3sl: JadbHOCTh MOJETA
6 [IapuKa, MyneHHOr0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM 1 1
OoJible BbIcOTa Mmycka"
7 Crtpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6mmoreka [IOK
CTpOEHHE BEIIEeCTBA https://m.edsoo.ru/ff09fe0a
8 JIBuKeHue yacTUIl BELECTBA 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a013e
9 VYpoxk-uccnenoBanue «ONbITH 0 HAOIIOAECHUIO TEMJIOBOTO 1 1
pacIIUpeHus Ta30B»
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
B3aumocBs3b MeX1y CBOMCTBaMU BEIIECTB B Pa3HbIX
11 arperaTHbIX COCTO;ZIII}{IH;IX U UX aTOMHgIMOJICKyiﬂpHBIM 1 bubmorexa LHOK
N https://m.edsoo.ru/ff0a0378
ctpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI
12 MexaHnueckoe ABrukeHne. PABHOMEpHOE 1 HEPaBHOMEPHOE 1 bubnnorexka [JOK
JBHKCHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 Cropocts. Eprrmitet cropoctu 1 https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a0ae4
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Nuepuus. 3akoH uHepuu. BzanmoenicTBre Tei Kak

bu6mmoreka [JOK

15 NPUYMHA U3MEHEHHSI CKOPOCTH JABHIKCHUS TEJl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer Maccel 1 00beMa Tela 1mo ero BI/I6JI.I/IOTeKa HOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnas padota «OrnpeaeseHne MI0THOCTH TBEPIOTO
Tena
18 Pentenue 3amau mo teme "IIimoTHOCTH BemiecTna" Enbmmorexa OK
https://m.edsoo.ru/ff0al123c
19 Cuta Kak XxapakTepHuCTHKa B3aumoaencTsus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHnas pabota «3ydueHre 3aBUCUMOCTH PacTsHKEHUS
(medopmanun) IPy>KUHBI OT TPUTOKESHHOU CHITBD)
21 SIBnenme TaroreHus. Cuiia TSKECTH
29 CBs13b MEXIy CHJION TSDKECTH U Maccoil Tena. Bec tena. bubnuorexa [JOK
Peurenne 3anau o teme "Cuna tsoxect"” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux anerax. duznyeckue BI/I6J‘I.I/IOTeKa LHOK
XapaKTePUCTHKH TUIAaHET https://m.edsoo.ru/ff0a1502
bubmuorexa [JOK
24 HMswepenne cuit. Jlasamomerp https://m.edsi.ru/ff0a18cc
bu6mmoreka [IOK
25 Bec rexa. Hesecomocrs https://m.edS(Ef).ru/fan1778
26 CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM IPSMOM. bubnuoreka [IOK
PaBHOzelCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau o reme "PaBHonelicTByromas cr”
o8 TpeHue CKOIbKEHNs U TPEHUE MTOKOs1. TpeHne B IPUpOIE U BI/I6J'I-I/IOT€Ka [HOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
| Sormmeepaion diayems s cum e B 10K
COTPUKACAIONIUXCS MOBEPXHOCTEW» https://m.edsoo.ru/ff0alccs
30 Pemenue 3a1a4 Ha onpe/ieIcHHe PaBHOICHCTBYIOIIEH CHITBI
31 Pemenue 3anau no temam: «Bec Tenay, «I'papuyeckoe bubnnorexka [JOK
n3o0paxenue cuiy, «Cuibly, «PaBHOJEHCTBYIOMIAS CHIT» https://m.edsoo.ru/ff0alde0
KonTpomnpHas pabota mo Temam: «MeXaHUYECKOE TBUKEHHEY,
32 «Macca, IIOTHOCTEY, «Bec Tenay, «['paduyueckoe

n300paxenue cuiy, «CHITbD)
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bu6mmoreka [JOK

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEJIMUEHUS JaBICHUS https://m.edso0.ru/ff0a20a6
34 JlaBieHue ra3a. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, bubnmoreka [JOK
TEMIIEPATyPhI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHust TBEPJBIMU TEJIAMH, KUIKOCTAMH U bu6mmoreka [IOK
razamu. 3akoH [lackas https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U r'a3e, BBI3BAHHOE JICICTBUEM CHUJIbI bubmmoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBneHue B )KUIKOCTHU U Trase. bubnmoreka [JOK
3akon [Tackass» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmatompecs cocyat https://m.edsg).ru/fan297O
39 [M'uapaBnuyeckuii mpecc BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiiHeBoi KUAKOCTHBIN HAcOC
A1 oSomom Sexmn. Sasncanocrs ATvoceporo tasseris o1 Bubmiorera LIOK
https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJ] YPOBHEM MOPS
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNe ﬁﬁﬁ/ﬁeﬁiiﬂﬁ/fmzwa
43 W3mepenne atMmocdeproro aasnenus. Onsit Toppuuennu ﬁgg;?lﬁizz(i?ﬁfmaz 4a8
44 3aBUCHMOCTE aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJT
YPOBHEM MOPSsI bubnuoreka [IOK
45 bapomertp-anepouna. ATMocdepHOe TaBICHHE Ha Pa3IMIHbIX https://m.edsoo.ru/ff0a2fc4
BBICOTaX
46 Pemenue 3amad mo reme "AtMmochepHoe gaBieHue"
47 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO. bubnnorexka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaGopaTtopHnast pabota «OrnpeesieHne BhITaTKUBAIONIEH bubmuorexa [JOK
CHWJIBI, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KHUIAKOCTh)» https://m.edsoo.ru/ff0a33fc
JlaboparopHas paboTa 1o Teme <(HCCJI€,£[0133.HI/IC 3aBHUCHUMOCTH Bubmorexa LIOK
49 Beca Tejia B BoJie 0T 00bEMa MOrpyKEHHOH B )KUJIKOCTh YaCTH

TCIIa»

https://m.edsoo.ru/ff0a3514
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bu6mmoreka [JOK

>0 lnaase Ten . https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHCTpyrpoBaHHE apeoMeTpa Hin
51 KOHCTPYMPOBAHHUE JIOJIKU U OTIPEIEIICHHUE ¢ 1 1
rpy30M0abEMHOCTH"
Pemenn 4 110 TemaMm: «IlnaBanu B.
52 BZS,I?}/X(?H?'IZI]?;].HI/IS» i(f[laBJ'IeHIJ/II: Tellsep;:g(ﬂTOeﬂ JKUIKOCTEN U 1 bubmoreka LOK
’ ’ https://m.edsoo.ru/ff0a3654
ra3oB»
53 Mexannueckas pabota 1 Bu6noreka LIOK
54 MoruHocTs. EQUHHUIB MOIIHOCTH 1 https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenosanue "Pacy€T MOIIHOCTH, pa3BUBACMOMN MPHU 1 1
noabEME 110 JIeCTHHIIE"
56 IIpocteie Mexanu3mbl. Peiuar. PaBHOBEcHE CHII Ha pblyare 1
57 KonTponpHas padora o Teme «JlaBiieHne TBEpIbIX Te, 1
JKUIKOCTEH 1 ra30oB» / Beepoccuiickas mpoBepodHas paboTa
PesepBHbIil ypok. PaGota ¢ Tekcramu o Teme «JlaBnenue
58 TBépIz)[Hx TeJi]p YKUJKOCTEH U ra30B» / Bcepoccnﬁglcaﬂ 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0a4ffe
poBepoYHas paboTa
Poruaru B TexHuke, ObITy 1 ipupojie. JJaboparopHas pabota bubnnoreka [JOK
59 . 1 0.5 .
«MccnenoBanue yciaoBUil paBHOBECHSI PbIUara https://m.edsoo.ru/ff0a478e
60 Pemenue 3amau mo Teme «YCIIOBUSL PaBHOBECHS phlYara 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a48a6
Koa¢pdunment noneznoro n1eicTBUs MEXaHU3MA.
61 JlaGopatopHas pabota «3mepenue KII/ HaknoHHOM 1 0.5
TTOCKOCTH
" " bu6mmoreka [IOK
62 Pemenne 3amau mo reme "Pabota, momHocTs, KIT/] 1 https://m.edso0.ru/ff0adcAs
63 Mexannueckas sHeprusi. Kunetnueckas U moTeHIIMaNbHAS 1 bubmuorexa [JOK
SHEPrus https://m.edsoo0.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTAITHHOE
65 onpeJieJIeHue U3MEHEHUS! KHHETUYECKOW U OTEHI[MaIbHOU 1 1

SHEPTHH NMPU CKAaTHIBAHUH TeJIa TT0 HAKJIOHHOW TIJIOCKOCTH"
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KonTtponbHas paborta mo teme «PaboTta 1 MOIIHOCTS.

66 1 1
OHeprus»

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubmumorexa [IOK
"MexaHudeckoe aBmxeHne" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. Pabota ¢ Tekctamu o teme "Pabora.

68 p 1
Mo1HoCTb. DHEprust

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
8 KVIACC
KomanuectBo yacos
Ne Tema vboka K I DNEeKTpOHHbIE
/i yp Beero OHTPOJIbHBIE PAKTHIECKUE | 600 6paremHbIe PECYDCHI
paboThI paboThI

1 OCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETUYECKON TEOpUU 1 bubnuorexa [JOK
U MX OIBITHBIE TIOATBEPKICHHUS https://m.edsoo.ru/ff0a5256

2 Macca u pa3mep aTOMOB U MOJIEKYT 1

3 Mogenu TBEPIOTO, )KHIKOTO M Ia3000pa3HOTO COCTOSHUM 1 bu6mmoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KHUJIKOTO U Ta3000pa3HOTO

4 COCTOSIHMH BELIECTBA HA OCHOBE ITOJI0KEHUH MOJIEKYJISIPHO- 1
KHMHETHYECKOU TEeOpUH

5 Kpucrannuueckue u amopgHbie Tena 1 bubmmorexa [TOK

https://m.edso0.ru/ff0a5800

6 CmaunBaHue M KanmWUIIpHOCTD. [loBepXHOCTHOE HATSIKEHUE 1 bubmmorexa [TOK

' https://m.edsoo.ru/ff0a5530

7 TenioBoe paciIupeHue u cxatue 1 bubmorexa HOK

https://m.edsoo.ru/ff0a5a26

8 Temnepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TEILIOBOTO 1
JIBUKEHUSI YACTHUIL

9 Buytpennss sHeprus. CrnocoObl H3MEHEHHs BHYTPEHHEH 1 bubmuorexa [IOK
SHEPruu https://m.edsoo.ru/ff0a5c60

bubmuoreka [JOK

10 Brer Temionepezasu . https://m.edso0.ru/ff0a6412
YpOK-KOH(bepeiHuHs{ "IIpakTH4eckoe UCIOIb30BaHUE Bubnorexa [TOK

11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B LEISIX 1 1

sHeprocOepekeHus"

https://m.edsoo.ru/ff0a65c0
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bu6mmoreka [JOK

12 KommuectBo TermioTel. Y neapHas TEIIOEMKOCTD https://m.eds00.ru/ff0a6976
YpaBHeHue TerioBoro 6ananca. TermmooOMeH U TeIioBoe bubnmoreka [JOK
13 .
paBHOBecHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHnas pabota "VMcciaenoBaHue sSBJICHUS TEIJI000MEHa bubmuorexa [JOK
IPY CMEIIMBAHUU XOJIOAHOW U ropsiueii Bob1" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO [l HAarPeBaHUS
TeJa U BBIIEISIEMOro UM IIPH OXJIAXKICHUU
16 Jlaboparopnas pabota "Onpenenenue yaenpbHOu bubnmoreka [JOK
TEIJIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBA. Y IeJbHas TEeII0Ta CrOPaHUs bubmorexa LHOK
https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepAECBaHNE KPUCTAUIMYECKUX TEJ. Y JeNbHas bubnnorexa [HOK
18 .
TETJIOTA TUIABJICHHSI https://m.edsoo.ru/ff0a71d2
19 JlaboparopHnas pabota "Onpenenenue yaeabHONU TEIIOThI bubnnoreka [JOK
n .
IUTaBJICHHUS JIbJIA https://m.edsoo.ru/ff0a72fe
bu6mmorexa [IOK
20 [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kurnienne. Y nenpHas Temora mapooOpa3oBaHus U
21 KOH,Z[eHcaI_II/Iﬁ. 3aBHUCHUMOCTh TeMI;IepaI;prI KHUIIEHUS OT bubmorexa [TOK
https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHUS
29 Bnaxnocts Bo3ayxa. Jlaboparopnas padota "Onpenenenue bubnnoreka [JOK
OTHOCHTEJIbHOM BJIAXKHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1a4y Ha onpe/esieHre BIaKHOCTH BO3TyXa
24 [TpunIMIIBI paOOTHI TEIUIOBLIX ABUTaTene. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUs
o5 KIIJI renmoBoro aBuraress. TennoBbie ABUTaTEIN U 3allUTa bu6mmorexa [IOK
OKpyXarolei cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEeHMsI U IPEBPAIICHHS SHEPTUU B TETUIOBBIX
npolieccax
27 [TonroroBka k KOHTPOJIEHOU paboTe 1o Teme "TernsoBbie bubmuorexa [IOK
siBJieHUs1. I3MeHeHre arperatHbiX COCTOSTHHM BemecTa" https://m.edsoo.ru/ff0a83f2
28 KonTponbhas pabota no teme "TensoBsie SiBIEHUS. bubnnorexka [JOK

HN3menenue arperaTHbIX COCTOSIHUM BCH_[CCTBa"

https://m.edsoo.ru/ff0a86ae
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29

DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B

VYpok-uccienoBanue "DieKTpu3anus TeJl UHAYKIIUEH U PU

30 " 1
CONPUKOCHOBEHUU
. bubmuorexa [JOK
31 B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH Kynona https://m.eds00.ru/ff0a87e4
DnekTpuyeckoe nosie. HampspkeHHOCTD 3JIEKTPUYECKOTO MOJIA. bubmuorexa [JOK
32 . ;
[TpuHIHMI CYTIepo3UINY IMEKTPUISCKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexkTpuueckux 3apsaoB. DJIeMeHTapHbIN 3apsi.
Crtpoenue aToma
34 [IpoBOgHMKY U TNUANEKTPUKH. 3aKOH COXPAHEHUS bubmumoreka [IOK
9JIEKTPHYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1ay Ha MPUMEHEHHE CBOMCTB DJIEKTPUUECKHUX bubnnoreka [JOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubnuorexa [JOK
VICTOYHUKH DIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleficTBrE IIEKTPUUECKOTO OIS HA 1
MIPOBOJTHUKH U TUDTIEKTPUKH"
39 DJEKTPUIECKUN TOK B METaJIaX, )KUIKOCTSIX U Ta3ax bubmorexa HOK
’ https://m.edsoo.ru/ff0a9838
40 DJIeKTpUUecKas IIelb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopatopHas pabota "M3mepenue u 05 bubnmnoreka [JOK
peryJMpoBaHHUe CHJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HarnpspkeHue. Bonbtmetp. JlabopaTopHas bubnuotexa [JOK
42 " " 0.5 .
pabota "M3MepeHne u peryaupoBaHHe HAIPSHKSHUS https://m.edsoo.ru/ff0a9e14
43 ConpoTuBieHNE NPOBOJHUKA. Y IEIBHOE COMPOTUBIICHUE bubnmnoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0aa738
y | Doemones s Semomoc, e [ Bwowaok
" ’ https://m.edsoo.ru/ff0aa738
MONIEPEYHOT0 CEYEHHS U MaTepuasa
45 3aBUCUMOCTD CHJIBI TOKA OT HampsbKeHHsl. 3akoH OMa Juist bu6mmoreka [JOK

y4acTKa Ienu

https://m.edsoo.ru/ff0aa44a
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JlaGopaTtopHnas pabota "VccnenoBanue 3aBUCUMOCTH CHJTBI

bu6mmoreka [IOK

46 TOKa, UIYILIETO Yepe3 Pe3ucTop, OT COMPOTUBICHUS PE3UCTOPA 1
AV pes b ,,p P P P https://m.edsoo.ru/ff0aa04e
U HaNpsDKEHUS Ha PE3UCTOpe
47 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHS
MIPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka npaBuia cioxe
48 Har E)KZHII)/I};I f{pn HOTCJ'IC (I))B;ICIJ)IBHEBI :(P)I; I/IHHGHI/II/IHH];I 1 bubmorexa [IOK
p " p a A JBYX https://m.edsoo.ru/ff0aaa58
pE3UCTOPOB
49 JlaboparopHnas padota "IIpoBepka nmpaBuia s CHIBI TOKA 1 bubnmoreka [JOK
[PY TapaIeIbHOM COSAMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anauy Ha npumeHeHue 3akoHa OMa JJis pa3IuyHOro bubnnorexa [JOK
COEMHEHUS IIPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGota 1 MOILTHOCTB AMEKTpUYECcKOro ToKa. 3akoH J[>koyss- bubmuoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpeznenenue padoThl 1 MOITHOCTH bubnuorexa [JOK
52 " 1 .
9JIEKTPHUYECKOr0 TOKA https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKUe 1Enu U MOTPEeOUTENH EKTPUIECKON bubnnoreka [JOK
53 )
sHepruu B ObiTy. KOpoTKOe 3aMbIkaHne https://m.edsoo.ru/ff0ab660
54 ITocTosTHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
55 Vpok-uccnenosanue "M3yueHue noyieid moCTOSTHHBIX 1 bubnmnoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe Tosie. MarauTHoOe 1ojie 3eMITH M €T0 3HAUCHUE bu6mmoreka [IOK
56 .
IUTA JKU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe "DIeKTpUIecKue
57 3a I;l[ bI. 3a SDKGHHI)IIDG Tena I/Ili)/IX B3aUMOJICHCTBUS P bubmorexa [OK
DANEL. 33p3 N A ' https://m.edsoo.ru/ff0abd2c
[TocTOSTHHBII ANMEKTPUIECKUI TOK
KontponbHas padota no teMe "IAEeKTpUUYECKUE 3apsiibl.
po pabota o Teme "D IEKTPUYECKHE 3aps b Bubmiorexa [TOK
58 3apspKeHHBIC Tella U BX B3auMozecTBys. [1ocTOSHHBII .
. " . https://m.edsoo.ru/ffOabea8
anekTpudeckuil Tok" / Beepoccuiickas mpoBepodHas paboTa
59 PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "lIlocTossHHBIN bubnuorexa [IOK
anekTpuueckuii Tok" / Beepoccuiickas mpoBepoyHast pabora https://m.edsoo.ru/ff0acdc6
60 OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOrO TOKA bubnmnoreka [JOK
MarHuTtHoe 1moJie KaTyIiK{ ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeneHue 2IeKTPOMarHuTOB B TeXHUKE. JlabopaTopHast
p " P . paTop bu6mmorexa [IOK
61 pabota "M3ydyeHne nefCTBUSI MAarHUTHOTO TIOJIsl HAa IIPOBOIHUK 0.5

¢ TOKOM"

https://m.edsoo.ru/ff0ac74a
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DIIeKTPOJIBUTATEIb MOCTOSHHOTO TOKa. Mcnonap30BaHue

62 ANEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOUCTBAX U HA 1 bubnmoreka [JOK
tpaucnopre. JlaboparopHas pabora "KoHcTpynpoBanue u https://m.edsoo.ru/ff0ac86¢c
U3ydeHue paboThl dNIeKTpoaBUTaTeNs"

63 Onbitel @apaziest. 3aKOH JIEKTPOMArHUTHOW UHYKIIUU. 1
[IpaBuno Jlenua
Onekrporeneparop. CriocoObl MOTYyUISHUSI JECKTPUICCKON

64 SHEPruH. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHHKAX 1
SHEPrUuu

65 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "IIEKTPUICCKHE 1
Y MarHUTHBIE SIBICHUS"

66 KonTponbhas pabota no teme "INeKTpUYECKUE U MAaTHUTHBIE 1 1 bubnnoreka [JOK
sSIBIICHHS" https://m.edsoo.ru/ff0acb14
PeseprHblit ypok. Paborta ¢ Tekctamu 1o teme "TernsoBbie bubnnorexa [HOK

67 " 1 .

SIBJICHHS https://m.edsoo.ru/ffOacc5e

68 PesepBHelit ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe 1
SABJICHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5
9 KVIACC
KonnuecTBo yacos
Ne T K ONEKTPOHHBIE
/1 eMa Ypord Bcero onrpobibie  llpakriricckne o0Opa3oBaTeNbHbIE PECYPCHI
paboThI paboThI

1 Mexannueckoe ABuxkeHue. MartepruanbHas TOYKa 1

9 Cucrema orcyeta. OTHOCUTEIBHOCTH MEXaHUYECKOTO 1 bubnuotexa [JOK
JBUKEHHS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad19a

4 HepaBnomepHoe npsimonuHeitHoe aBukeHune. CpeaHss u 1
MTHOBEHHAsi CKOPOCTh

5 [IpssMonrHENHOE paBHOYCKOPEHHOE JBUKEHHUE. Y CKOPEHUE 1 bubmorexa HOK

’ https://m.edsoo.ru/ff0ad8d4

6 CKopocCTh NPSIMOJIMHEMHOTO PAaBHOYCKOPEHHOTO JIBUKEHHUSL. 1

I'paduk ckopoctu
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https://m.edsoo.ru/ff0ad8d4

JlabGopaTopHas pabota "OnpeneneHrue yCKOPEHHS Tea Mpu

bu6mmoreka [IOK

! PaBHOYCKOPEHHOM JIBH)KEHHUH M0 HAKJIOHHOW TIOCKOCTH" 1 https://m.edsoo.ru/ff0adb18
8 CBobOoaHoe nagenue tei. OnbitTel [anunes 1
9 PaBHOMEpHOE ABMXkEHUE IO OKpYKHOCTH. [lepuon u yactora 1 bubmumoreka [IOK
obparnienus. JInHeiHas U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMUTETLHOE YCKOPEHHE 1
N bubnmoreka [JOK
11 [TepBslii 3ak0H HproTOHA. BEKTOP CHIIBI 1 hitps://m.edsoo.ru/ff0ae612
. . bu6mmoreka [IOK
12 Bropoii 3akon HeroTona. PaBHoelicTByro1Ias cuiia 1 hitps://m.edsoo.ru/ff0ae72a
. bu6mmoreka [IOK
13 Tpernii 3akoH HetoToHa. Cynepno3unus cui 1 https://m.eds00.ru/ff0ae982
bubmuorexa [JOK
14 Perrenue 3a1au Ha mpuMeHeHUe 3aKkoHOB HproToHa 1 https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. akon I'yka . https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuina ynpyroctu» 1
17 JlabopaTopHas pabota «OmnpeeneHne KEeCTKOCTH IPYKUHBI 1 bubmorexa [TOK
https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cra Tpenns . https://m.edsoo.ru/ff0af738
bu6mmorexa [IOK
19 Pemenue 3anau no reme «Cuiia TpeHUs» 1 https://m.eds00.ru/ff0afa26
JlaGopatopHnas padora "Onpeznenenue ko3ppuureHTa TpeHus bubnuoreka [IOK
20 " 1 :
CKOJIBKEHHS https://m.edsoo.ru/ffOaf8be
21 Pemenue 3anay no teme "3akonbl HetoToHa. Cuia ynpyrocT. 1 bubnnorexka [JOK
Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKeCTH U 3aKOH BCEMUPHOIO TSATOTEHUS. Y CKOPEHUE 1 bubnuoreka [JOK
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHpepeHnus "J{BrkeHre Tell BOKPYT TPaBUTAIIHOHHOTO 1
nentpa (Conneunas cucrema). ["amakTuku"
24 Pemenue 3anay no teme "Cuia TSHKECTH U 3aKOH BCEMUPHOTO 1 bubnnorexka [JOK
TAroTeHus" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocMuueckasi CKOpocTh. HeBeCOMOCTh U Meperpy3Ku 1 bubmorexa LIOK

https://m.edsoo.ru/ff0af33c
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PaBHOBecne MaTepuanbHONW TOUYKH. AOCOTIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEPAOTO TeNa ¢ 3aKPEIVIEHHON OChIO BpaIlICHUS. 1 BH6H_HOTeKa LIOK
Mowenr citer. LieHTp TsrKecTH https://m.edsoo.ru/ff0afe36
PaBHOBecne MaTepuanbHONW TOUKH. AOCOTIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEPIOTO TENa ¢ 3aKPEIUIEHHON OCBIO BPAILICHUS. 1
MowmenT cuibl. LleHTp TsoxecTn
28 Pemenue 3anau mo reme "Moment cuiibl. LlenTp Tsoxectn"” 1 ﬁggg:l;llﬁ.eezasgﬂ’llflffObOZb 4
29 [TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "MexaHnuecKoe 1 bubmumorexa [IOK
nBuxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas padota no teme "MexaHn4yeckoe JBUKEHHE. 1 bubnnorexa [HOK
BzaumoneiictBue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynese Tena. Umnysbe cuiibl. 3aKOH COXpaHEHHS UMITYIIbCA. 1 bubnuoreka [IOK
Yrpyroe u HeyIpyroe B3auMoIeHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pewrenue 3amau no reme "3akoH cOXpaHEHUs1 UMITyJIbca" 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0b096¢c
33 YpOK-KO:{(bepeHI_II/I}I "PeakTHBHOE JBMKEHUE B IPUPOJIE U 1
TEXHHUKE
34 Mexanuueckasi paboTa U MOIITHOCTb 1 Egg;?/orr:.eelijzggﬁl 0b0as4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS 1 BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabora «OnpezaeneHre padoThl CHUIIbI TPEHUS
36 MIPU PAaBHOMEPHOM JIBIDKEHHH TeJla 110 TOPU30HTATBHOM 1
TIOBEPXHOCTI»
37 CBs3b sHepruu U paboTsl. [loTeHnnanbHas 3Heprus 1
38 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKOW YHEPTUU 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI JHEPTUU B MEXaHUKE 1
40 JlaGopaTopnas pabora «/3yueHue 3aKoHa COXpaHEHUs 1 bubmuorexa [IOK
SHEPTHM» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBUKEHNE U €r0 XapaKTEPUCTHKN 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyx/1eHHbIe KoeOaHusl. 1 bubnuorexa [IOK

Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43 MareMaTuueckuii ¥ Mpy>KUHHBIA MasiTHUKA 1
44 Ypok-uccnenoBanue «3aBUCUMOCTH TTEPHO/Ia KOJICOaHU i OT 1 bu6mmoreka [IOK
’KECTKOCTH MPYKHHBI U MAaCChI Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpareHye YHEPrUY IPU MEXAaHMYECKUX KOJIeOaHUIX 1
16 Jlaboparopnas pabota «OnpeneneHne 4acToThl U Iepruoia 1 bubnmoreka [JOK
KOJIeOaHHH TIPYKUHHOI'O MasTHUKAY https://m.edsoo.ru/ffOblaec
47 Jlaboparopnas padota «IIpoBepka HE3aBUCUMOCTH MEPHOJIA 1 bubnmoreka [JOK
KoJIeOaHMi Tpy3a, MOABEIICHHOIO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 Mexanndeckue BoJIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH. 1 bu6mmoreka [IOK
[TpomosbHbIC U MONIEPEUHBIC BOJHBI https://m.edsoo.ru/ff0b21fe
49 VYpox-koHpepenuus "MexaHHUECKUE BOITHBI B TBEPIOM TEIIE. 1
Ceiicmuueckue BOJIHbI"
50 3BykK. PacnpocTpaneHue u oTpakeHue 3ByKa 1
51 Ypok-uccnenoanue "Habmto1eHue 3aBUCUMOCTH BBICOTHI 1
3ByKa OT 4YacCTOTHI"
52 ['poMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1
53 Ypok-koHpepeHmus "YinpTpa3Byk U HHPpPa3BYK B IPUPOJE U 1 bubnnoreka [JOK
TexXHHKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI 1 bubnnorexka [JOK
coxpaHeHHs. MexaHnueckre KojeOaHus 1 BOJTHBI" https://m.edsoo.ru/ff0b25f0
55 KontponbHas pabora o Teme "3aKoHbI COXpaHEHHUS. 1
Mexanuyeckue KojiebaHusl U BOJTHBI"
56 DNEeKTPOMarHuTHOE MoJje. DIEeKTPOMAarHUTHBIC BOTHBI 1 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1
58 Ypok-koupepenius "lllkana >7€KTPOMarHUTHBIX BOJIH. 1 bubmuotexa [JOK
Hcnonb30BaHue AJIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBS3H" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenoBanue "M3yueHue CBONCTB AIEKTPOMATHUTHBIX 1 bubnmoreka [JOK
BOJIH C TIOMOIIIBI0 MOOMJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3anau Ha Ope/Ie/IeHHE YaCTOTEI H JUTHHbI 1
ANEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas nmpupoza ceera. CKOpocTh CBETa. 1 bubnmnoreka [JOK
BosHOBBIE cBOiiCTBa cBeTa https://m.edsoo.ru/ff0b31d0
62 Uctounuku cBeta. [IpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETA. 1 bubmuorexa [JOK

3armenus Connua u JIyHsl

https://m.edsoo.ru/ff0b3658
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3aKOoH OTpakeHHs cBeTa. 3epkaia. Pemenue 3agaq Ha

bu6mmoreka [IOK

63 NPUMEHEHHE 3aKOHA OTPAKCHHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETA BH6H_H0TeKa LIOK
https://m.edsoo.ru/ff0b3aea
65 [TonHnoe BHyTpeHHee oTpakeHue cBeta. Mcnonb3oBanue bubmuorexa [JOK
MIOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX CBETOBOIAX https://m.edsoo.ru/ff0b3c5c
Jlaboparopuas pabota "HccienoBanue 3aBUCIMOCTH YTIIa
66 MIPEJIOMJIEHHUSI CBETOBOIO JIy4a OT yIJia MaJeHHs Ha TpPaHUIe
"Bo3ayx-cTexino""
67 Ypok-koupepenius "Vcnonp30BaHre MOJHOTO BHYTPEHHETO
OTPaXEHUS: CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBA3B"
bubnnorexa [HOK
68 JIua3er. OnTHYeCKas CHiia JTUH3BI https://m.e dS(I)_f).ru IH0b3f2C
69 [TocTpoeHne N300paKeHH B TMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
20 JlaboparopHast pabota "Omnpenenenne GOKYCHOTO PACCTOSTHHS bubmmoreka [JOK
U ONTHYECKOM CHIIBI COOMPAONICH THH3HI" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepeHuus "OnTudeckre TMH30BbIe TPUOOPHI" ﬁggsﬁ?/ﬁe?sg%/ffo‘:Oa?e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 YpOK-K:)H(bepeHuHs[ "ledexTtsl 3penus. Kak coxpanuth
3peHue
74 Paznoxenue 6enoro csera B criektp. OnbiTel HeloTOHA. bubnuoreka [IOK
CroXeHue CreKTpaibHBIX BETOB. Jlucrepcus cBeTa https://m.edsoo.ru/ffOc0f4c
s | Deoreromarptors "Omrnt o s anro o B 10K
" https://m.edsoo.ru/ff0cOe2a
HaOJIIOICHNH Yepe3 IBETOBbBIE (PUITBTPHI
76 VYpoxk-nnpaktukym "BosiHOBBIE CBOMCTBA CBETA: AUCIIEPCHUA,
unTepdepenims u nudpaxus”
77 OmnsiTel Pesepdopaa u mitanerapHas Mojieb aToMa Egg;?ﬁ;i%iggﬁl 0c12a8
78 IToctynartel bopa. Moznens atoma bopa
79 Hcnyckanue 1 morjonieHne cBera aToMoM. KBaHTHI. bubnmnorexa [JOK

JIuHeityaTbie CIEKTPHI

https://m.edsoo.ru/ff0c144c
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bu6mmoreka [IOK

80 Ypok-nipaktukyMm "HabnrogeHue ciekTpoB UCIycKaHus" https://m.eds00.ru/ff0c1550
81 PangmoaxTrBHOCTE U €€ BUIIBI Enbmorexa OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykioHHas Mojienb BH6H_HOTCK3 HOK
https://m.edsoo.ru/ffOcl18ac
83 PanuoakTtuBHbIe peBparnienus. M30Tombl BH6H_HOTeKa LIOK
https://m.edsoo.ru/ffOclal4
84 Pemrenue 3anau no reme: "PanunoakTuBHbIC peBpamieHus" BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnana
86 Ypok-koHpepenus "PagunoakTuBHbIC U3TYYSHHS B IPUPOJIE, bubnnoreka [JOK
MEIUIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U bubnnorexa [HOK
MacCOBOT'0 YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprust CBA3HM aTOMHBIX siep. CBsA3b MacChl M SHEPTUU BH6H_HOTCKa LIOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "Snepueie peakuuu'
90 Peaknuu cunresa u nenenus sanaep. Microynuku sHepruu bubnuoreka [IOK
ComnHua u 3B€31 https://m.edsoo.ru/ff0c1e88
91 VYpok-koHpepeHius "}[zlevaas[ sHepreTuka. Jlencreus
PaIMOAKTUBHBIX U3ITy4YE€HUH Ha KUBbIE OPraHU3MBbI"
92 nggsfgsﬁz;;ﬁggzg?sﬁe?g?IZ?{g;z;er{ilﬁime BOJTHBI. bubmorexa HOK
KBAHTOBLIE SBIeHIs" https://m.edsoo.ru/ff0c223e
93 KonTtponbHas pabota o Teme "DIeKTpOMarHuTHOE IOJIe.
DJIEKTPOMAarHUTHbHIEC BOJHBI. KBaHTOBbBIE ABIEHUA"
94 [ToBTOpenue, 0606menue. JJaboparopusie paboThI O Kypcy bubnnoreka [JOK
"B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061eHne. Pemenne pacueTHbIX U bubnnoreka [JOK
KaueCTBEHHBIX 3a1a4 1o Teme "TerioBsie mporeccs” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o6o0meHune. Pernienne pacueTHbIX U bubnuorexa [IOK
KauecTBeHHBIX 3a1a4u 1mo Teme "KITJ[ TermoBbix asuratencii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06061eHne. Pemienne pacueTHbIX U bubnnorexka [JOK

KauecTBeHHBIX 3aaa4 1o teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30
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98 [ToBTOpenue, 0600meHNe. JlabopatopHbie pabOTHI IO KypCy 1 1 bubmuorexa [JOK
"CBeTOBEIC SIBJICHHS" https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, 0600mmenue. Pabora ¢ TekcTamu 1o Teme 1 bubmumorexa [IOK
"3aKOHBI COXpaHEHHS B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [IOK
"Kosiebanus 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600mmenue. Pabora ¢ TekcTamu 1o Teme 1 bubmumoreka [IOK
"CBeTOBbIC siBIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTropenue, 0600mmenue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u sinmepHas ¢puzuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

1.4

pa3nauyaTrh SBICHUS II0 ONMCAHMIO MX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUHA B OKPYKAIOLIEM
MHUpE, B TOM 4ucie (U3NYECKUe SIBICHUS B MPUPOZE, TPU 3TOM IEPEBOIUTH
IPAaKTUYECKYI0 3a7ayy B Yy4eOHYI0, BBIICHATh CYILECTBEHHbIE CBOICTBa
(mpu3HaKM) HU3NYECKUX SIBICHUH

ONKCHIBATh HM3y4YCHHBIC CBOMCTBAa TeNl M (PU3MUECKUE SIBICHHS, HCHOIb3Ys
¢u3nyeckrue BEIUYUHBI, NPU ONHUCAHUM NPABUIBHO TPAKTOBaTh (hU3MUECKHA
CMBICII UCTOJB3yEeMBIX BEIUYMH, X OOO3HAYCHUS W EIUHHIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEJTUUUHY
C JpYTMMH BEJIHMYMHAMH, CTPOUTh TpaduKu WM3YyYEHHBIX 3aBUCHUMOCTEH
(bu3nUecKrux BeITUUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, GU3UUYECKUE SABICHUS U MPOIECCHI, UCTIONb3YS
W3YYCHHBIC 3aKOHBI, PH ITOM JaBaTh CJIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAKECHHE

1.6

OO0BSCHATh (PU3UUECKUE SIBIICHUS, IPOLIECCHl U CBOICTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallull MpaKkTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIAThH
NPUYMHHO-CJIE/ICTBEHHbIE CBSA3M, CTPOUTh OOBsICHEHHE M3 1 — 2 JOTHYEeCKHX
maroB ¢ omnopod Ha 1 — 2 HW3ydeHHBIX CBOMCTBAa (PU3WYECKUX SIBJICHUH,
(U3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemaTts pacy€THble 3a1a4u B 1 — 2 AeicTBUS, UCHIONB3YS 3aKOHBI U (POPMYJIBI,
CBsI3BIBAONINE (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHAIWM3a YCIOBHUS 3aJadul
3aMKiChIBaTh KpPATKOE YCJIOBHE, TMOJCTaBIATh (U3NYECKHUE BEIMYMHBI B
GopMysIbI W TIPOBOJWUTH  PAcU€Thl, HAXOIUTh CIIPABOYHBIC JIAHHEIC,
HEOOXOUMBIE 7Sl PEIICHUs 3a7ad, OLEHUBATh PEATUCTUYHOCTh MOTYyYEeHHON
(U3HUYECKON BETMYUHBI

pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (GU3NIECKUX
METOJIOB, B ONKCAHUU HCCIEI0OBAaHUS BBIACIATH MPOBEPSIEMOE MPEANOI0KEHUE
(rumote3y), pa3iMyaTh M MHTEPHPETHPOBATH TOJTYYEHHBIH pe3yabTar,
HaXOJHUTh OIMIMOKU B XOJI€ OIBITA, JAeNIaTh BBIBOJBI [0 €T0 PE3YJIbTaTaM

MPOBOAMTH OMBITHI MO HAOIOEHUIO (PU3NYECKUX SBIECHUN WM (DU3HUECKUX
CBOWCTB Ten: (OpMYJIHpOBATh MpPOBEpAEMbIe MPEANOI0KEHUsA, COOUpaTh
YCTaHOBKY W3 MPEUIOKEHHOTO 00O0pYIOBaHMUS, 3alKChIBaTh XOJ OMbITA U
(bopMyIHpOBaTH BHIBOIBI

1.10

BBITOJIHATH MPSAMBIE U3MEPEHUS C UCIIOJIB30BAaHUEM aHAJOTOBBIX U IIU(PPOBBIX
npuOOpPOB, 3aMUChIBaTh OKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM abCOIIOTHOM
HOTPEIIHOCTH U3MEPEHHM

1.11

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTH OJHOM (hU3MYECKOW BEIMYMHBI OT
JIPYTo# ¢ UCIOJIb30BAHUEM MPSIMBIX U3MEPEHH, y4acTBOBAThH B IJIAHUPOBAHUU
yueOHOT0 HCCIeIOBaHMs, COOMpaTh YCTAaHOBKY U BBITIONHSATH H3MEPEHUS,
clenys TpenyoKEHHOMY IUIaHy, (UKCHPOBATh pE3yJibTaThbl IOJIYYEHHON
3aBUCHUMOCTH (DU3MYECKUX BEIUYMH B BUIEC NPEIJIOKEHHBIX TaOMUI] U
rpaduKoB, JeaTh BIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHUS




1.12

IPOBOJUTh  KOCBEHHBIE  M3MEpEHUs  (U3NYECKUX  BEIWYMH,  Clenys
NPEUIOKEHHOW MHCTPYKIMM: TPU BBIIOJHEHUHM M3MEpPeHHH cobupartb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE MCKOMOW BEIHYNHBI

1.13

1.14

coONIroIaTh TpaBWJIa TEXHUKU OE30MACHOCTH INpH paboTe ¢ J1abopaTopHBIM
000opy1I0BaHHEM

yKa3bplBaTh MPHUHLUIBI JEHCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS M3YUYEHHBIX IMPUOOPOB U TEXHUYECKUX
YCTPOMCTB C IIOMOIIBI0 MX OIMCAHMS, HCIOJIb3ys 3HaHUA O CBOMCTBAx
(bu3nueckux sBICHUNH U He0OOXOUMble (PU3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

1.16

IPUBOAUTH NPUMEPHl (HAXOAUTh MH(OPMALMIO O MPUMEpax) MPaKTHYECKOro
UCIOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCEIHEBHOMN KM3HHU I 00ecreyeHus
0€30IaCHOCTH TMPU O0paIIeHUH C MPUOOPAMHU U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpPaHEHMsI 3/0pOBbSI U COOJIIOJCHHMSI HOPM SKOJIOTMYECKOrO IMOBEACHUS B
OKpY’KalollleH cpeze

OCYIIECTBIISITh OTOOpP HMCTOYHWUKOB HWHPOpManuu B ceTu VIHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3aIPOCOM, Ha OCHOBE HMEIOILUXCS
3HAaHUH " HYTCM CpaBHCHUSA PA3JIMIHBIX UCTOYHUKOB BBIACIIATH I/IH(bOpMaIII/IIO,
KOTOpAas SABJSIETCS IPOTUBOPEUUBOIM MIIM MOXKET ObITh HEIOCTOBEPHOU

1.17

1.18

UCMOJIb30BaTh IPU BBINOJHEHUM Y4EOHBIX 3aJaHUil HAay4HOIOMYJISIPHYIO
auTeparypy (HU3MUYECKOTO COJEpKaHWs, CIPABOYHBIE MAaTEPUANbI, PECYpPCHI
cetu  MHrepHer, Binaaerb  NOpuU€MaMM  KOHCIEKTUPOBAHHUSA  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE KpPAaTKWE IHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB HMH(pOpManuu (U3NYECKOTO COJEp)KaHHs, B TOM
yycie IMyOJUYHO JIeaTh KPaTKUE COOOILUEHUS O pe3yiabTaTraX MPOEKTOB HIIU
y4eOHBIX HCCIIEIOBAaHUM, MpPHU 3TOM TIPaMOTHO HCHOJIb30BAaTh HU3YyYEHHBIN
NOHATUMHBIN  ammapar Kypca (U3HMKH, CONPOBOXKIATh  BBICTYIJICHUE
IIpE3eHTALUEN

1.19

8 KJIACC

Ipu BBIIIOJIHCHUHA y‘{e6HHX IIPOCKTOB U I/ICCJ'Ie,I[OBaHI/Iﬁ pacnupeacisiTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMU 3aaa4aMH, CICIHUTDH
3a BBIIIOJIHCHUEM IIJIaHa ,I[eI‘/JICTBI/II\/’I, aJICKBATHO OILICHHUBATb COOCTBEHHBII BKJ1aJg
B OCATCIBHOCTb T'PYIIIbI, BBICTPAMBATH KOMMYHHKATHBHOC B3aI/IMOI[eI\/IICTBI/I€,
YUYUTBIBASI MHCHHUC OKPYIKAOIIUX

Kon
NMPoBePSIEMOro
pe3yjabTara

1.1
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJBb30BaTh IMOHATHUA

pas3indaTtb ABJICHHUA IO ONHMCAHWIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

1.4

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4Hclie (pU3NYECKUE SBIICHUS B MPUPOIE, MPU 3TOM IEPEBOIUTH
NPaKTUYECKYl0 3aJady B Y4eOHYIO, BBLIEIATH CYLIECTBEHHBbIE CBOHCTBA
(mpu3HaKu) HU3HYECKUX SIBICHUN

OINMKCHIBATh M3yYEHHBIC CBOWCTBA TeN M (DU3MUYECKHE SBJICHUS, HCIOIB3YS
(du3nUecKue BEIWYHMHBI, TPU OMUCAHUH MPABHIHHO TPAKTOBATh (U3NUCCKUI
CMBICTT HCIOJIb3YEMbIX BEJIMUYUH, OO0O3HAYCHUS M CIUHHIBI (PU3HIECKUX
BEJIMYHMH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUCCKYIO BETHUUHY
C JPYI'MMH BCIMYHMHAMH, CTPOMTh TIpapUKH H3YYCHHBIX 3aBUCHMOCTCH
(bU3HYECKUX BETMYHH




1.5

XapaKTepu30BaTh CBOICTBA Tel, GU3NYECKUE SBJICHUS U MPOLECCH, UCTIOIb3Ys
W3YYCHHBIC 3aKOHBI, IPU TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMCBIBaTh €70 MATEMAaTUYECKOE BBIPAKECHHE

1.6

00BACHATH (PU3NYECKHUE IIPOLIECCHl U CBOWCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE
CUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBA3M, CTPOUTH OOBSICHEHHE U3 | — 2 JIOrMYEecKMX LIaroB C
noMompio 1 — 2 u3yyeHHBIX CBOWCTBA (DU3MYECKUX SBICHUH, (PU3NIECKUX
3aKOHA WJIA 3aKOHOMEPHOCTHU

1.7

1.8

1.9

penate pacu€THbIC 3a/1a4i B 2 — 3 AEHCTBHUS, UCTIONB3YS 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOIIME (PU3UYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3a/laud
3aIHChIBaTh KPAaTKOE YCIIOBHE, BBISABISATH HEIOCTATOK JAHHBIX JUIS PELICHUS
3aJaud, BBHIOMpATh 3aKOHBI M (POpPMyINBI, HEOOXOomuMBbIE sl €€ pelIeHus,
IPOBOANUTH pPAacdy€Thl M CPaBHUBATH IIOJIy4CHHOE 3HAa4YeHHE (PHU3MYIECKON
BEJIMYMHBI C U3BECTHBIMH JTAHHBIMH

paciio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXXHO PCUIUTH ITPH ITOMOIIH (bPISI/I‘IeCKI/IX
MCTOHOB, HCIIOJIB3ySA OIIMCAHWEC HUCCIICA0BAHUA, BBIACIIATL IIPOBEPIACMOC
MMpCAITIOJI0KCHUC, OLCHUBATb IMpaBUJIbHOCTDb ImopsaakKa IMPOBCACHU
HCCICA0BaHUs, ACJIAaTh BbIBOAbI

MIPOBOJMTH OTBITHI MO HAOIOMCHUIO (DU3MYCCKHUX SIBICHUNA WIH (DU3HYCCKUX
CBOMCTB Ten: (opMyaupoBaTh MpPOBEpsieMble MPEANOTIOXKEHUs, COOUpaTh
YCTAaHOBKY W3 TMPEIOKEHHOTO O0OpPYHIOBaHUsS, OIMUCHIBATH XOJ OIbBITA WU
(bopMyITHUpPOBaTH BHIBOIBI

1.10

BBINOJIHATH IPSMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOrOBBIX NMPHOOPOB U
JATYNKOB (DM3UYECKUX BEJMYMH, CPAaBHUBATh pPE3YyJIbTaThl HM3MEPEHHH C
y4€TOM 33/1aHHON aOCOJIFOTHON MOIPEIIHOCTH

1.11

NPOBOJIUTH HCCIIEIOBaHME 3aBUCHUMOCTH OJHON (hM3MYECKOM BEIHYUHBI OT
JIPYroy ¢ MUCIOJIb30BAHUEM IPSIMBIX U3MEPEHUM: IUIAHUPOBATH UCCIIEAOBAHUE,
coOMpaTh YCTAaHOBKY U BBIINOJHATh H3MEPEHUs, Cleaysd NpesIoKEHHOMY
IU1aHy, (PUKCUPOBATh PE3yJbTaThl MOJIYYEHHONW 3aBUCHMOCTH B BUJE TaOIUI] U
rpauKOB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS

1.12

OPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUYECKMX BEJIMYMH: IUIAHUPOBATH
U3MEepeHus, co0uparb  3KCHEPUMEHTAIBbHYIO  YCTaHOBKY, crenys
IPEeI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUEHNE BETMYUHbI

1.13

coOnrofaTh NpaBuiIa TEXHUKH O€30MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM
o0opynoBaHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM HA HMX OMNHUCAHUS, HCMOJb3ys 3HAHHS O CBOMCTBaX
bu3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NIECKUE 3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIHHBIE MPUOOPHI
M0 CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTABJISITH CXEMBI JICKTPHUYECCKUX
Henel C MOCIeAOBaTeNIbHBIM M MapajulesIbHbIM COEIUHEHHUEM 3JIEMEHTOB,
paszinyasi ycJIoBHbIe 0003HAYEHHSI 3JIEMEHTOB JIEKTPUUECKUX Leneit

MPUBOJIUTH MPUMEPHI (HAXOIUTh MHPOPMAIMIO O IpUMepax) MPaKTHUYECKOTo
UCTIOJIb30BaHUS  (PM3MUECKUX 3HAHUM B  TOBCEAHEBHOM JKU3HU  JUIA
oOecrnieueHrs 0€30MacHOCTU MpU OOpalleHUH ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 370pPOBbs M COOIIOIEHUS HOPM 3KOJIOTMYECKOTrO
MOBEJICHUS B OKPYXKAIOIIEH cpeae

1.17

OCYLIECTBIIATh IMOUCK HH(pOpManUu (U3NYECKOTO COAEPKAHUS B CETH
HNutepHer, Ha OCHOBE WMEIOIUXCS 3HAHUM U IIYTEM  CpPaBHEHMUS
JIONIOJIHUTEIBHBIX MCTOYHUKOB BBLIENATH HMH(OpMAIMIO, KOTOpas SBISETCS
IPOTHBOPEYMBON HIIM MOXKET ObITh HETOCTOBEPHOM




1.18

1.19

UCIIONIb30BaTh IMpPHU BBINOJIHEHUH YUYEOHBIX 3aJaHUil HayYHO-TOMYJISPHYIO
auTepaTypy (U3HUECKOTO COACpXKaHHS, CIPABOYHBICE MATEPUANIBI, PECYPCHI
cetu  MurtepHer; Biamerp  OpuéMaMM  KOHCIEKTHUPOBAHHUS  TEKCTa,
npeoOpazoBanus HH(HOPMAIIMU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

co31aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKHWE YCTHBIE COOOIICHUS,
0000mass  MHPOPMALMIO W3  HECKOJBKUX  HCTOYHHKOB  (PU3HUECKOTO
COJICpKaHUsl, B TOM YHCJIe MyOJIMYHO TPEJCTABIATH PE3yabTaThl MPOSKTHOMN
WM WCCIICIOBATEIBCKON ACATEIBHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh
U3yYCHHBI  TOHSATHHWHBIA  anmmapaT Kypca  (U3MKH,  CONPOBOXKIATh
BBICTYIUICHUE MTPE3CHTAINCH

1.20

OpU  BBINOJIHEHUHM YYE€OHBIX TMPOEKTOB U HCCIENOBaHUN  (U3MUECKUX
IIPOLIECCOB  PACIPEAEIATh OO0S3aHHOCTU B TIpPyHIE€ B COOTBETCTBUM C
MIOCTaBJICHHBIMM 3aJa4aMM, CJIEIUTh 3a BBINOJHEHUWEM IUIaHa JEUCTBUM H
KOPPEKTHpPOBAaTh €ro, aJCeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIaJ B
JeATEIbHOCTh TPYIIbl, BBICTPaUBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE,
IPOSIBIISisE TOTOBHOCTD pa3peliaTb KOH(IUKTbI

9 KJIACC
Kon
NMpoBepPsiEMOro
pe3yiabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pa3ianyaTh SBJICHMS 110 ONMCAaHUI0 MX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

pacrio3HaBaTh MPOSBICHNE W3YYEHHBIX (DU3MUYECKUX SIBICHUH B OKpPYXKAIOMIEM
MHUpE, B TOM 4Hcie (U3NYECKUE SBICHUS B MPUPOE, MPH 3TOM NEPEBOIUTH
NPaKTUYECKYI0 3alady B Yy4eOHYI0, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKM) (PU3NYECKUX SIBICHUI

1.4

1.5

OMKCHIBATh HM3yYEHHBIE CBOWMCTBA Tel M (DU3MYECKHE SBICHHS, HCIOIb3Ys
(du3HYECKUEe BEJIMYUHBI, TIPH OMHCAHWH TPABWIBHO TPAKTOBATh (PU3MUYCCKUI
CMBICTT HCIIOJIb3YEMBIX BEIWYMH, OOO3HAUYECHHUS M EIUHHIBI (PU3NUIECKHX
BEJIMYMH, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIONINE TAHHYIO (PU3HUYECKYIO BETMUUHY
C IOpYTMMH BEIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHMOCTEN
(UBUYECKUX BETUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHUS U MPOIIECCHI, UCIIONIb3Ys
W3y4eHHBIC 3aKOHBI, TIPU ATOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U
3alUCBHIBaTh €0 MaTEMAaTUYECKOE BBIPAKEHHE

1.6

O0BICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil TPAKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIAT IPHUYUHHO-
CJICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2 — 3 JIOTMUECKUX IIAroB C
NOMOIIBI0 2 — 3 HM3YYCHHBIX CBOMCTBAa (PM3UYECKUX SIBICHUH, (DU3NIECKUX
3aKOHA WIA 3aKOHOMEPHOCTHU

1.7

pemath pacy€THbIe 3a/1aun (OMUPAIOIIMECS HA CUCTEMY U3 2 — 3 ypaBHEHHH),
UCIIONIB3YSl 3aKOHBI M (OPMYJIbI, CBS3bIBAIOIIME (PU3NYECKHE BEIMYMHBI: Ha
OCHOBE aHaJll3a YCJIOBUS 3aJauyM 3alMChIBaTh KPATKOE YCIOBUE, BBIABIATH
HEJOCTAalONIMe WIM M30BITOUHBIE JAaHHbBIE, BbIOWpATh 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIE  JUId  pEIleHHUs,, TPOBOJAUTH pacuéTbl U  OIICHUBATh
PEATMCTUYHOCTH MOJIYYEHHOTO 3HaYCHUS] (PU3NYECKON BETMUUHBI

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPU MOMOLIM (PU3HUYECKUX
METOJIOB, MCIIOJIb3ysl OIMCAaHUE HCCIIECNOBAHUA, BBIACIATh IIPOBEPSAEMOE
NPEINOJIOKEHUE,  OLCHMBAaTh  IPAaBWIBHOCTb  IOpAAKa  IPOBEICHUS
UCCJIE/IOBAHNUS, JA€IaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3YNIbTaThl HAOMIOACHUN U
OIIBITOB




1.9

1.10

IPOBOJANTH OIBITHI 110 HAOMIONCHUIO (PU3MYECKUX SBICHUH WM (QU3NUECKUX
CBOWCTB TeJl: CAMOCTOSTEILHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa
000py/IOBaHUs, ONMUCHIBATH XOJ OMBITA M €r0 pe3yibTaThl, (GOPMYIHPOBATH
BBIBOJIBI

OPOBOJIUTh NPU HEOOXOAMMOCTH CEpPHIO NPSAMBIX H3MEPEHUH, OMpeNesss
cpenHee 3HAUCHHWE H3MEpsAEMOM  BenW4uMHBI  ((DOKYCHOE  pacCTOSHHUE
coOuparonield  JMH3bI), OOOCHOBBIBaTH BBIOOp  crocoba  M3MEpeHUs
(M3MepUTENHHOTO MPUOOPa)

1.11

MPOBOJAMWTHh  MCCJCIOBAHUE  3aBHCHUMOCTCH  (PM3UYECKMX  BEIUYHH  C
UCIIONIb30BAaHUEM  TIPSIMBIX  W3MEpPEHUWH: IUIAHUPOBAaTh  WCCIICOBAHHE,
CaMOCTOSITEJILHO COOMPATh YCTAHOBKY, (DMKCHPOBATh PE3y/IbTaThl TOJyYCHHOU
3aBUCHUMOCTH (U3WYECKUX BEIWYMH B BHIE TaOMUIM rpadukoB, enarh
BBIBO/IBI 10 PE3YJIbTaTaM HCCIICIOBAHHMS

1.12

1.13

OPOBOJIUTH KOCBEHHBIC HU3MEpEHUs (U3NYECKUX BEJIWYHMH: IUJIAHUPOBATH
U3MEpeHus, COOMpaTh HKCHEPUMEHTAIbHYI) YCTAaHOBKY M  BBINOJIHATh
U3MEPEHHUs, CIIeAys MPEUIOKEHHOM WHCTPYKUUHU, BBIYHUCIATH 3HAYCHHUE
BEJIMYMHBI U AHAJIW3UPOBATh IIOJYYECHHBIE PE3YJBTATHI ¢ YYETOM 3aJaHHOU
IIOTPEUIHOCTH U3MEPEHUI

coOoIaTh TMpaBHWia TEXHUKHA O€30IacHOCTH MpH padoTe ¢ 1abopaTOpPHBIM
o0opynoBaHuEM

1.14

1.15

1.16

pasinyaTh OCHOBHBIE MpPHU3HAKM M3YYEHHBIX (U3MYECKMX  MOJeJei:
MaTepuaibHas TOYKa, a0COJIOTHO TBEPIOE TEJO, TOYEHHBI MCTOYHUK CBETA,
7y, TOHKasl JIMH3a, IJIaHeTapHas MOJIeIb aTOMa, HyKJIOHHAsl MOJIeJIb aTOMHOI'O
a1pa

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha MX OIHUCAaHUS, HUCIOJb3ys 3HAaHUSA O CBOMCTBax
(bu3nYeCKuX SIBICHUN U HEOOXOAUMbIe (PU3NYECKHIE 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, MU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MpPHU
pelieHny y4yeOHO-IPaKTUYECKUX 3aJ]1ad, ONTUYECKUE CXEMbl JJISl MOCTPOCHUS
n300pa’keHMi B INIOCKOM 3epKaJie U cOOMparoliel J1H3e

1.17

1.18

IPUBOJIUTH NMPUMEPHI (HAXOJUTh MH(OPMALMIO O MPUMEPAX) MPAKTHYECKOIO
UCMOJIb30BaHUS  (PU3MUECKMX 3HAHUM B  TOBCEIHEBHOW JKM3HM IS
oOecrnieueHrs 0€30M1acCHOCTU MpHU 0OpalleHUH ¢ NpUbopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHUS 3/10pOBbSl U COOJIOAEHUS HOPM 3KOJIOTMYECKOIO
MTOBEJICHUS B OKPYKAKOIIEH cpefie

OCYIIECTBIISATh TMOUCK HH(popManuu (U3HUECKOTO COAEpX aHUS B CETH
WuTepHer, camocToaTeNnbHO (HOpMYIUPYs TOMCKOBBIN 3alIpoC, HAXOIUTh MYTH
OTpeNieTICHUsI  IOCTOBEPHOCTH  TOJY4YeHHOW WHGOpPMAIMM Ha  OCHOBE
UMEIOIIMXCS 3HAHUH U JIOTOJTHUTEIBHBIX HCTOYHHKOB

1.19

1.20

WCIIONIb30BaTh TPHU BBIMOJHEHUU Y4YEOHBIX 3aJlaHUl HAyYHO-TIOMYISPHYIO
JTUTEPATypy (U3HUECKOTO COJCPIKAHUS, CIPABOYHBIC MaTepHalbl, PECYPCHI
cetu  MuTepHer; Buaaerb nOpuéMaMu  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

CO371aBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpMAllUM U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COACpIKAHUS,
MyOJUYHO TPENCTaBIATh PE3yabTaThl MPOSKTHOW WIIM HCCIEA0BATEIIbCKOM
JIEATEIIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BATh W3YYECHHBIN MOHATHIHBIN
ammapaT HW3yd4aemMoro paszaena (U3HMKA W COMPOBOXKIATh BBICTYIUICHHE
Ipe3eHTalMen ¢ yu€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB




1.21

OpU BBINOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAaHMM (PUINYECKUX
MPOLIECCOB  pacCIpeNeNsaTh OO0s3aHHOCTH B TPyIMIEe B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3ajJlauaMH, CJEAUTH 3a BBIIOJIHEHHWEM IUIaHA JEHCTBUN U

KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OICHMBATh COOCTBEHHBIH BKJIAg B
JESATENIBHOCTh TPYIIBI, BBICTpaMBaThb KOMMYHHKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IMKTHI
IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
7 KJIIACC
Kon Kon
pasnena | amemenra IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA
®dusuka — Hayka o npupone. SBienus npuponasl. PU3NUecKue sABICHUS:
11 MEXAHUYECKHE, TEIUIOBbIE, 3JEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE
@dusnueckue  BenuuMHbBL.  V3MepeHune — (U3MYECKMX ~ BEIMYMH.
1.2 @usnyeckue npudopsl. IlorpemHocts u3Mepenuil. MexayHapoaHas
CUCTEMA €IUHUI]
1 EcrecTBeHHOHAay4HBI METOJ| TMO3HAHUS: HAOJIOJCHHE, IOCTaHOBKa
1.3 HAy4YyHOT'O BOIIPOCA, BBIABM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE
TUIoTe3, 00BbSICHEHUE HAOII0JAeMOT0 SBJICHHS
1.4 Onucanne PU3NYECKHUX SBJICHUM C TOMOIIBIO MOCIICH
[TpakTrueckue pabotel: M3mepenue paccrosauii. M3mepenue oObnéMa
15 xuakocth U TBEpAoro Ttena. OmnpeneneHue pa3MepoB MallblX Tel.
W3mepenune temrepaTypsl IpH MIOMOIIM >KHJIKOCTHOIO TEPMOMETpPA U
JaT4rKa TeMIlepaTypbl
INEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNWU BEHIECTBA
21 CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNBI, UX pa3Mepbl. OMbITHI,
JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE BELIeCTBa
99 JBuxkenue yactull BemiecTBa. CBs3b CKOPOCTU JBMIKEHMSI YACTHI C
' Temneparypoil. bpoyHoBckoe nBmxenue, mupdysus
2.3 B3anmoaeicTBie YacTHIl BELLECTBA: IPUTSYKEHUE U OTTAIIKUBAHUE
ArperaTHble COCTOSIHHSI BEILECTBA: CTPOCHUE Ta30B, XUAKOCTEH H
2 24 TBEPABIX (KpUCTAIIIMYECKUX) Tell. B3auMocBsA3b MEXIy CBOWCTBaMHU
BEUIECTB B pPa3HbIX arperaTHeIX COCTOSHMSX M HX AaTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIbI
[TpakTudyeckue palOThHI: IIEHKAa JUaMeTpa aToMa METOAOM pSJIOB (C
26 ucnoibp3oBaHueM (ororpaduii). OnbITel M0 HAOIIOIEHUIO TEMJIOBOTO
' pacmpeHust ra3oB. OnNbITBl 1O OOHApYKEHUIO JEHCTBHS  CUII
MOJIEKYJISIPHOTO MPUTSKEHUS
JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 Mexannueckoe nBuxkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHHE
32 Cxopoctb. CpenHsisi CKOPOCTh ITPU HEPABHOMEPHOM JABMXKEHUHU. Pacuér
IIyTU U BPEMEHHU JBUKCHHUS
3 SBnenne wuHepuuM. 3aKOH HHepUMH. DB3aumoneilcTBue Tem Kak
3.3 IIPUYMHA W3MEHEHUs CKOPOCTH JBIJKEHHsA Tel. Macca Kak Mepa
MHEPTHOCTH TeNa
34 ITnotHoCTh BemecTBa. CBA3h IJIOTHOCTH C KOJIMYECTBOM MOJIEKYN B
' enuHuIle 00bEMa BelecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOIEHCTBHUS TEI




3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiabl ¢ MOMOIIBIO
JUHaMOMETpa

3.7

SlBnenue TArOoTeHHMs U cuia TsbkecTh. Cuila TSKECTH Ha JIPYrux
wianeTax. Bec Tena. HeBecomocTn

3.8

3.9

Cuna tpeHus. TpeHue CKOIbXEHUS U TPEeHUE MOKos. TpeHue B mpupoae
1 TCXHUKE

Crnoxenue cui, HaIIPaBJICHHBIX o OJIHOU IPSAMON.
PaBHopelicTBYIOIIAs CHIT

3.10

3.11

3.12

[TpakTuyeckue paboOTHI:

OmnpezneneHue CKOPOCTH PaBHOMEPHOIO JBMJKEHHMs (IIapuka B
KHUJIKOCTH, MOJEIH 3JIEKTPUYECKOr0 aBTOMOOMJIS M Tak Jaiee).
Onpenenenue cpefiHel CKOPOCTH CKOJIBXKEHHs OpyCKa WM IIapuKa Io
HAKJIOHHON miockocTu. OrpeneneHue IUIOTHOCTU TBEPJOro Tela.
OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbkeHus (aedopmarum)
OPYXKHUHBl OT TPUWIOKEHHONW Cuibl. OMNbITEL, JEMOHCTPUPYIOIIKE
3aBHCHUMOCTb CHJIBI TPEHMS CKOJIBKCHMsI OT Beca Tejaa M XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEN

@u3nyecKue sBICHUSA B IIPUPOJEC: IIPUMEPBI IBMKCHHS C Pa3IMYHBIMU
CKOpPOCTSIMM B JKUBOW M HEKUBOW IIPUPOJE, ACUCTBHE CUIIBI TPEHHUS B
IIPUPOJIE U TEXHUKE

TexHuueckne yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

JaBnenue t1BEpAoro tena. CrocoObl YMEHbBIIEHHS M YBEIMYEHUS
JTaBJICHUS

4.2
4.3

JlaBneHue ra3a. 3aBUCUMOCTbD JIaBJICHHUs I'a3a 0T 00bEMa, TEMIIEPATyphl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMu. 3aKOH
ITackanga. [ITneBMaTHUeckre ManHEI

4.4

4.5

4.6

3aBUCHUMOCTh JaBJICHUS >KUIKOCTH OT MIyOWHBI. ['mMapocTaruueckuit
napajgokc. Coolrraronuecs: cocysl. [ uapapinueckue MexaHu3Mbl
Atmochepa 3emsim  u  armocdepHoe  AaBieHue.  [IpuyMHBI
CYIIIECTBOBaHMS BO3AYIIHONW oOonouku 3emiu. OmbeiT Toppuuennu.
3aBHUCHMOCTE aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI HAJT YPOBHEM MOPS
U3mepenune atmocdepHoro pasnenHus. I[lpubopsl nns u3MepeHus
aTMoc(hepHOTro JaBIeHHUS

4.7

JlelicTBME JKMAKOCTH M Ta3a Ha TMOrPYy)KEHHOE B HUX TeEJO.
BrrTankuBarornias (apxuMezioBa) cuiia. 3akoH Apxumesaa

4.8

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTudeckue paboTel: MccnenoBanrue 3aBUCHMOCTH Beca Tejla B BOJIE
oT o0BbEMa MOrpyXEHHOW B JKUAKOCTh 4YacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JIEWCTBYIOLIEW Ha TEJNO, IOTPYXKEHHOE B
KUIKOCTh. [IpoBepka HE3aBUCHMOCTH  BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOLIEH Ha TENO B IKUIAKOCTH, OT Macchl Tena. OMbITHI,
JIEMOHCTPHUPYIOIIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEN CHUJIBI,
JNEHCTBYIONIEH Ha TEIO B KHJIKOCTH, OT O0BEMa MOTPYKEHHOU B
MKUJKOCTh YAaCTH TeJla U OT IUIOTHOCTH KUIKOCTH. KOHCTpympoBaHue
apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKM U OIpeAeieHue €
TPy30H0ABEMHOCTH

4.10

dusznyeckue sIBICHUS B IPUPOJIE: BIUSHUE aTMOC(HEPHOro JaBIECHUS Ha
KUBOW OpPTraHu3M, IJIaBaHUE PbIO




TexHUYeCKHe yCTPOMCTBA: COOOIIAIONINECS COCY/bI, YCTPOWCTBO
411 BOJOMPOBO/AA, TUAPABIMYECKUI Tpecc, MaHOMETp, OapoMmeTp,
BBICOTOMEp, MOPIIIHEBOM HACOC, apEOMETP
PABOTA, MOIIHOCTbD, DHEPT U
5.1 Mexanudeckas pabora
5.2 MexaHuueckasi MOIIHOCTb
53 [TpocTble MeXaHU3MBIL: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBECHsI ppluara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onotoe mpaBwioy MexaHuku. KosdduuueHnt moneznoro nencTBus
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHUKE
5.6 [loTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5 5.7 Kunernueckas sneprus
53 [Tonnas MEXAHIECKas SHEPIHS. 3aKOH HM3MEHEHHUS U COXPaHCHUS
MEXaHUYECKOHN 3HEepruu
[TpakTnueckue pabotel: OmpezneneHue pabdOThI CHUIIBI TPEHUS MpU
PaBHOMEPHOM JIBIDKEHUHU Tella [0 TOPU30HTAJIBHOW MOBEPXHOCTH.
59 UccnenoBanue ycnoBuii paBHOBecusa poryara. HM3mepenue KIIZ
HAKJIOHHOM TJIOCKOCTH. M3yueHue 3aKkoHa COXpaHEHUs MEXaHU4eCKOU
SHEPTUU
5.10 @u3nyecKue SIBICHUS B IPUPOJIE: PbIYATrH B TEJIEC YEIOBEKA
511 TexHuYeckne yCTpOWCTBA: pblYar, NOABMKHBIA W HEMOJBHKHBIN
OJI0KHM, HAKJIOHHAS TJTIOCKOCTh, IPOCTHIE MEXaHU3MBbI B OBITY
8 KVIACC
Kon Kon
pasmena eMeHTa IIpoBepsiemblie 2JIEeMEHTBI COACP/KAHUSA
TETUIOBBIE ABJIEHU A
OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU CTPOCHUS
6.1 BeniecTBa. Macca M pasmepbl MOJEKyJ. ONbITEL, MOATBEPKIAIOLINE
OCHOBHBI€ MTOJIOKEHHSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.2 Monenu TBEPAOro, KUIKOTO U ra3000pa3HOro COCTOSHUI BEIECTBa.
Kpucrannuueckue u amopdHbIe Tena
6.3 OG’LSICHCHIEC CBOICTB Ta30B, mHnKOCT?ﬁ U TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUH MOJIEKYJIIPHOKUHETHUECKON TeopuH
6.4 CmauuBaHue M KanWUISPHbIE SIBICHUS
6.5 TemnoBoe pacpeHne U CKaTHe
5 6.6 Temneparypa. CBs3b TeMmmIepaTypbl C€O CKOPOCTBIO TEIIOBOTO
JIBIKEHUSI YACTHIT
6.7 Buytpennss sHeprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH HHEpPIHH:
TEeruIonepeiaya U COBepIeHnEe paboTh
6.8 Bujpl Temonepenadyn: TEMIONPOBOJHOCTh, KOHBEKIUS, U3TyUEHHUE
6.9 KonnuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TennooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajlaHca
6.11 [InaBneHne M OTBEpAEBAaHME KPUCTAIIMYECKMX BELIECTB. Y I€IbHAs
TEIUI0TA TUIaBJICHUS
[Tapoobpa3oBanue u koHaeHcanus. Mcnapenne. Kunenue. Y nenpHas
6.12 TEIIoTa MapooOpazoBaHus. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUS OT

aTMOC(EpHOTO AaBICHHUS




6.13

Brnaxnocts Bo3myxa

6.14

OHeprus TOIIMBa. Y IeTbHAas TEMI0Ta CrOPaHUs

6.15
6.16

6.17

6.18

[Tpuntuner  pabotel  TerioBbix — naBurareneit  KIIJ[  TemmoBoro
JnBuraress. TenaoBble IBUTAaTENN U 3alUTa OKPYKAIOLIEH Cpeibl

3aKOH COXpaHEHMsI U IPEBPALIEHHSI SHEPTUH B TEIUIOBBIX IIPOLIECCAX

[IpakTnueckue paboThl: ONBITHI MO OOHAPYKEHUIO ICHCTBHS CHII
MOJIEKYJISIPHOTO NPUTsKEHUS. ONBITHI MO BBIPALIUBAHUIO KPUCTAJIIOB
MOBapeHHOM conu wiu caxapa. ONbITHl MO0 HAOIIOJCHUIO TEIIOBOTO
pacliupeHMsl ra3oB, XUAKocTed U TBEpAbIX Ten. OmnpeneneHue
JaBjieHUs] Bo3ayxa B OamtoHe mimpuna. OMNbITHI, JIEMOHCTPUPYIOLIHIE
3aBHCHUMOCTh JABJICHUS BO3JyXa OT €ro oO0b&éMa W HarpeBaHHs WU
oxyaxzaeHus. IIpoBepka rumore3sl JUHEHHOM 3aBUCUMOCTH JJIMHBI
CTOJNIOMKA KUIKOCTH B TEPMOMETPHYECKOH TPYOKEe OT TeMIepaTyphl.
Habmionenne u3MeHeHHs] BHYTPEHHEW JHEpPruM Tejla B pe3yjbTare
TeruIonepenayn W padoThl BHEUIHMX CHI. VcciemoBaHue SIBICHUS
TerIo0oOMeHa TMpH CMELIMBAHUU XOJOJHOW W TOpsSYeid  BOJBI
OnpeneneHue KOJUMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOH IIpH
TEII00OMEHE ¢ HarpeThIM MEeTaJUIMYeCKUM HUIuHIpoM. OnpeaeneHue
YACIBbHOM  TEINIOEMKOCTM  BellecTBa. lccimenoBanue  mporecca
ucnapenusa. OnpeneneHue OTHOCUTENIBHOM BIIAXXHOCTU  BO3JyXa.
Onpenenenue yneiabHON TEIUIOTHI IUIABJICHUS JIbA.

duznyeckue SABICHHUSA B npupoac: IMOBEPXHOCTHOC HATAKCHHUEC U
KalWUIIPHBIC SIBICHUS B MPUPOJIE, KPUCTAIUIBL B IPUPOJE, U3TyICHHE
ConHua, 3amMep3aHue BOJZOEMOB, MOPCKHE OpHU3BI; 00pa3oBaHHE POCHI,
TyMaHa, MHesl, CHera.

6.19

TexHu4yeckue yCTpOMCTBA: KalMIUIAPBI, IMPUMEPBI HCIIOIb30BAHUS
KPUCTAJUIOB, KUJAKOCTHBIA TEPMOMETP, NATUYUK TEMIIEpaTyphl, TEPMOC,
CHUCTEMa OTOIUIEHHMS JOMOB, THUIPOMETPBI, IICUXPOMETpP, MapoBas
TypOMHa, IBUTATEb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzaiys Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsJIOB
BzaumopeiicTBue 3apspkeHHBIX Tell. 3akoH KyroHa (3aBHCHMOCTB CHIIBI

7.2 B3aUMO/ICHCTBUSI 3apsHKEHHBIX TET OT BEJIMYHMHBI 3aPSI0B U PACCTOSHHUS
MEX1y TeJlaMu)
OnexkTpuyeckoe 1mojie. Hampspk€HHOCTh — AJIEKTPUYECKOTO  TMOJIS.

7.3 [TpuHIMN CYNeprno3uIMy SJICKTPUUYECKUX ToJel (Ha KadyeCTBEHHOM
YPOBHE)

74 Hocutenu snexTpuyeckux 3apsiioB. DJIEMEHTAPHBIN 3JIeKTpUYECKU
3apsin. Ctpoenne aroma. [IpOBOJTHUKY U AMAIEKTPHKH

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOTr0 3apsiia

76 DJIEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUYECKOrO TOKA.
VICTOYHUKH TOCTOSIHHOTO TOKA

77 JlelicTBUS DIIEKTPHUYECKOTO TOKA (TETUIOBOE, XUMUYECKOE, MATHUTHOE).
DNeKTpUYEeCKUN TOK B )KUJKOCTSAX U ra3ax

7.8 OnexTpuyeckas 1enb. Cuina Toka. DIeKTPUUECKoe HalpsKeHHne

7.9 ConpoTuBieHNEe IPOBOJHHUKA. Y I€TbHOE CONPOTUBIICHUE BEIIECTBA

7.10 3akoH OMa 1Jis yyacTKa Lenu

711 ITocnenoBarenpbHOE U APAIUIEIBHOE COCIUHEHNUE IIPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOTo TOKa. 3akoH J[koyis — JleHma

713 DNeKTpUYecKre ey U NOTPEOUTENH FNEKTPHUUECKON SHEPTUHU B OBITY.

KopoTtkoe 3aMbIkanue




7.14

ITocTossHHEIE MarHuTHI. B3anMoaelicTBUE MOCTOSIHHBIX MAarHUTOB

7.15

MaruutHoe 1one. MarautHoe 1mosie 3eMJId U ero 3HaueHue U JKU3HU
Ha 3emiie

7.16

OmneiT Opcrena. MarHuTHoE 10J1e 3JeKTpUUecKoro Toka. Ilpumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

7.17

JleficTBe ~ MarHMTHOTO IO HAa  TPOBOJHUK C  TOKOM.
DIIEKTPOABUTATEIb HOCTOSSHHOT'O TOKa. Hcnons3oBanue
AJIEKTPOJIBUTATEIICH B TEXHMYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE

7.18

Oneitel @apazest. SBneHue 3aeKTpoMarHUTHON MHAYKUuuU. [IpaBuio
Jlenna

7.19

7.20

7.21

OnexrporeHepatop. CrocoObl MOJYyYEHHUS DIICKTPUUYCCKOM SHEPrUu.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[TpakTudyeckue paboThl: ONBITHI 1O HAOIIOJCHUIO AIIEKTPHU3ALUU Tel
WHIAYKOUMEH W TMpU COINPUKOCHOBEHHH. VccienoBanue JeicTBUA
ANIEKTPUYECKOTO TIOJII HAa TPOBOJHUKH U AudieKTpuku. COopka u
npoBepka pabOThl  DIEKTPUYECKOM IEMU TMOCTOSHHOTO  TOKa.
N3mepenne wu  perynupoBaHue Cwibl Toka. M3Mepenwe wu
peryiaupoBanue HanpsbkeHus. MccnenoBanye 3aBUCUMOCTH CHIIBI TOKA,
UIYIIET0 4Yepe3 PpEe3UCTOp, OT CONPOTHBJICHHUS pE3UCTOopa U
HarpskeHus Ha pe3uctope. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBIICHHUS MPOBOJHHUKA OT €T0 JJIMHBI, TUIOMIAIN
MONEPEYHOr0 ceueHusi U Marepuana. lIpoBepka mpaBuiia CIOKEHUS
HaIpsHKEHUW TP MOCJIEI0BATEbHOM COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia Ui CHIBI TOKa MPU NapaJIeIbHOM COEIUHEHHU
pesuctopoB. OnpeneneHue pabOTHI IEKTPUUECKOTO TOKA, HUIYIIETO
yepe3 pesuctop. OrnpeneneHne MOIIHOCTH SJIEKTPUYECKOr0 TOKa,
BBIZICNISIEMON Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKa,
UIYLIEr0 4Yepe3 JaMIouKy, OT HampsbkeHuss Ha Hel. OmnpezneneHue
KII[{ warpeBarens. MccrnenoBaHMe MArHUTHOTO B3aWUMOJICHCTBHS
MOCTOSIHHBIX MArHUTOB. l3yuyeHHWe MarHMTHOrO TOJI MOCTOSHHBIX
MarHuTOB TMpU HUX O0O0bEeIWHEHUM U pazaeneHuu. lccraepoBanue
JEUCTBUS DJIEKTPUUECKOTO TOKAa HAa MArHUTHYIO CTpenky. OTMbITHI,
JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHUJIBI B3aUMOJICUCTBHS KATYIIKU C
TOKOM M MarHuTa OT CWJIbl TOKa W HalpaBJICHHS TOKa B KaTYIIKE.
N3yuenne nedcTBUS MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
KonctpynpoBanue u  u3yueHue  pabOThl  DIEKTPOJBUTATENS.
N3mepenne KIIJ »nexkTpoaBuratebHOM YCTaHOBKH. OMNBITHI 1O
MCCJIEI0BAHUIO SBJICHUS SJIEKTPOMArHUTHON MHAYKIIMH: UCCIIEI0BAHNE
W3MEHEHUH 3HaYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKa

duznyeckue SIBICHUS B Ipupoac: OICKTPUUCCKUE SABJICHUA B
aTMocdepe, AJIEKTPUYECTBO KHMBBIX OPraHM3MOB, MAarHUTHOE IIOJIE
3emiu, Apeii¢ MoyitocoB, pPoib MAarHUTHOTO TOJIS AJIS )KU3HU Ha 3emIle,
MIOJIIPHOE CUSIHUE

7.22

TexHu4eckne yCTpPOMCTBA: AJIEKTPOCKOI, aMIEpPMETP, BOJBTMETP,
peocTaT, CYETUMK AUIEKTPUYECKOM HSHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOopHI, HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumeps),
AIIEKTPUYECKUE MPEAOXPAHUTENHN, IEKTPOMATHUT, 3JIEKTPOABUIATEND
IIOCTOSIHHOT'O TOKA, T€HEPATOP MOCTOSHHOTO TOKA




9 KJIACC

Kon Kon
paspena | amemenra IIpoBepsiemble 31eMEHTHI COAePKAHUA
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannueckoe nBrmxeHne. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE MPSIMOIMHEHHOE IBUKCHHE

8.4 HepaBHomepHoe mnpsimonuHeiiHOe nBukeHue. CpeiHss U MIHOBEHHAS
CKOPOCTb TeJla MPU HEPABHOMEPHOM JIBH>KEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOIMHENHOE IBUKEHHE

8.6 CBoOoguoe nmagenne. OneiTel [ anunes
PaBHOMepHOEe [nBIXKeHHE 1O OKpyxHOcTH. Ilepuony u wactora

8.7 oOpamenus. Jlunelinas u yrioBas ckopocTu. LleHTpocTpemurenbHoe
YCKOpEHUe

8.8 ITepBsiii 3akoH HploToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIUIT CyepIIO3UIINH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHHs: CHiIa TPEHHUS CKOJIBKCHHUS, CHJIA TPEHUS TOKOs, Ipyrue
BU/JIbI TPCHUSI

8.14 Cuna TSOKECTH W 3aKOH BCEMHPHOTO TSTOTEHHUS. Y CKOpEHHE
CBOOOJHOTO MAJACHHUS

8.15 Bwxenune tuiaHer Bokpyr Comnua. IlepBas kocmuueckass CKOpOCTb.
HeBecoMoCTh 1 neperpysku

8 8.16 PaBHOBecue marepualibHON TOUKU. AOCOIIOTHO TBEPOE TENO

817 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIIEHHON OChIO BpallleHUuss. MOMEHT
cuibl. LleHTp TsxecTn

8.18 Nmnynec Tena. M3smenenne ummynsca. Mnynsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexanuyeckas paboTa U MOITHOCTh

8.22 Pabora cuin TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEpPru U paboThl

8.23 [ToTentmanpHas YHEPTUS TeJa, MOTHATOTO HAJl TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHnnanbHast SHEPTUs CXKATON MPYKUHBI

8.25 Kunernueckast sneprust. Teopema o KUHETHUECKON SHEPTUU

8.26 3aKOH COXpaHEHMs] MEXaHUYECKON PHEPTUU
[TpakTnyeckue pabotel: OnpeneneHne cpeaHeld CKOPOCTH CKOJIbKEHHS
Opycka WM JBIJKEHUS IIapuKa IO HAKJIOHHOM  IIOCKOCTH.
OnpeneneHue ycKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JIBUKEHHUHU IO
HAaKJIOHHOM 1uiockocTh.MccnenoBanne 3aBUCHMOCTH MyTH OT BPEMEHH
IIpY PaBHOYCKOPEHHOM JBIKEHHH 0e3 HauaslbHOM ckopocTu. IIpoBepka

8.7 THIIOTE3bI: ECIHM TP PABHOYCKOPEHHOM JIBIDKCHHH 0e3 HadaIbHOMI
CKOpPOCTM TYTH OTHOCSATCS KaK psAl HEYETHBIX YHCEeN, TO
COOTBETCTBYIOIIIME MPOMEXYTKH BPEMEHU OJUHAKOBHL VccrnenoBaHue
3aBHCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHJIBI HOPMAaJbHOTO
nasienus. Ompenenenue Kodh@UUIMEHTA TPEHUS  CKOJBXKCHHS.
Onpenenenne XECTKOCTH TPYKUHBL. OnpeneneHne padOThl  CHITBI
TPeHHs] TpPU PABHOMEPHOM JBMKEHMHM TejJa 1O TOPU3OHTAJIbHOU




noBepxHocTu. OrnpeneneHre pabOThl CUJIbl YIPYTOCTH NpU MOAbEME
rpy3a C HCIOIh30BaHUEM HETIOABIKHOTO U MOABIKHOTO OJIOKOB

8.28

8.29

@uU3NYECKUE SBICHUS B NPUPOJE: NPWIMBBI U OTJIUBBI, JBHKCHUE
mnaHeT COJIHEUHOM CHCTEMBI, pPEAKTUBHOE JBUIKEHUE KUBBIX
OPraHu3MOB

TexHuueckue  yCTpOMCTBA:  CIMAOMETP, JATYUKHA  MOJIOKEHHUS,
PAcCTOSIHUSL U YCKOPEHHUSI, PAKEThI

10

11

MEXAHWYECKUE KOJIEGAHIM 11 BOJIHBI

Konebarenbnoe apmwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMIA:

9.1 MEepUOoJ, YacToTa, aMIUTUTYa
9.2 MaremaTuyeckuii U NpyXUHHBIM MasTHUKU. [IpeBpamienue sHepruu
' pHU K0J1e0aTeTbHOM JIBHOKCHUHT
9.3 3aryxatomue Konebanus. Bernyxnennsie konedanus. Pesonanc
Mexanuyeckue BosHbl. CBOWMCTBa MeXaHUYECKUX BOJIH. [IpomonbHbie u
94 norepevHbie BOMHBI. JlJIMHA BOJHBI M CKOPOCTH €€ pactmpoCTpaHEHUSI.
MexaHnuyeckue BOJIHbI B TBEPIOM Tell€, CECMUYECKUE BOJIHBI
9.5 3Byk. [')pomKkoCTh U BbIcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTueckue paboTsl: OmpeneneHre YacToThl U Mepuoaa Kojaebanui
MaTeMaTUYecKoro MasTHuka. OrnpeneneHue 4YacToThl U Iepuoja
KojeOaHui MPYKUHHOTO MaATHHUKa MccienoBaHue 3aBUCUMOCTHU
9.7 nepuosia KojeOaHWi TMOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
' HccnenoBanne 3aBUCMMOCTH Tepuojaa KojeOaHUW  MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH IepuoOja
KoneOaHui TIpy3a, MOJIBEUIEHHOTO K HUTH, OT MacChl Tpy3a U
HKECTKOCTU MPYKUHBL. M3MepeHne yckopeHusi CBOOOAHOIO NaieHUs
9.8 ®dusndecKkue SIBICHUS B MPHUPOJC: BOCIPHUAITHE 3BYKOB JKUBOTHBIMH,
' 3eMJIETPSACEHUE, CEHCMUYECKUE BOJIHBL, IIyHAMH, DXO
9.9 TexHUYecKne YyCTpPOMCTBA: 3XOJOT, HCIOJb30BAaHUE YIbTpa3ByKa B

OBITY U TEXHHUKE

SJIEKTPOMATHUTHOE ITOJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMal" HUTHOC IIOJIC. BJICKTpOMaFHI/ITHLIe BonHBI. CBoOMCTBa

101 AIIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH

103 aﬂeprOMaFHHTHaH npupoga ceera. CkopocTe cBeTa. BosHOBBIE
CBOIICTBa CBETa

10.4 [TpakTuyeckue padotsl: M3yueHrne cBOHCTB 3JEKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBLHOTO TenedoHa

105 dusznyeckue ABICHUS B IpUpojie: OHOJOrnYeckoe NeiCTBUE BUANMOTIO,
yIABTPa(UOIETOBOTO U PEHTI€HOBCKOT'O U3Ty4YEeHUI

106 TeXHI/I‘{CCKIEe YCTPOWCTBA: HCIIOJIB30BAHUE 3JIEKTPOMArHUTHBIX BOJH
JUTSL COTOBOM CBSI3U

CBETOBBIE SBJIEHU A

111 JlyueBas monens cBera. MicTouHuku cBeTa

11.2 [IpsAsmMosMHENHOE pacCIPOCTPAHEHUE CBETA

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

114 ITpenomnienue cBeta. 3aKoH npenomieHus cBera. [lonHoe BHyTpeHHEe
OTpaKE€HHE CBETa

11.5 Jlunza. Xop ydeit B 1uH3e

11.6 OnTHueckas cuctema oTroanmnapara, MUKPOCKOIIA U TEJIECKOIa
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11.7

I'ma3 kak ontuyeckas cucremMa. biiM30pyKoCTh U JaibHO30PKOCTh

11.8

Paznoxenue Genoro ceera B cmnekTp. Ombitel HproToHa. CrokeHue
CIICKTPAJIbHBIX IIBCTOB. I[chepcm{ CBCTa

11.9

11.10

[Tpaktuyeckue padotel: MccnenoBanue 3aBUCMMOCTH YIila OTPaXKEHHS
CBETOBOIO Jlyya OT yrjua najgeHus.M3ydyeHue XapaKTepUCTHK
n300pakeHUs: MpeAMeTa B IUIOCKOM  3epkanie. VccienoBanue
3aBHCHMOCTH YIJIa IIPEJIOMIICHUS CBETOBOTO JIyda OT yIJla IaJIcHUs Ha
TpaHUIle «BO31yX — cTekioy». [lomyueHne nM300pakeHUIl C MOMOIIBIO
cobupatonieid  nuH3bl.  OmnpenesneHue (OKYCHOIO  pacCTOSIHMS U
ONTUYECKON cmibl coOuparome auH3bl. OMBITEI N0  Pa3NIOKEHHIO
Oenoro cBeta B ciekTp. ONBITHI 10 BOCIPUTHIO LIBETA IPEIMETOB IIpU
uX HaOJIOACHUH Yepe3 IBETOBbIC (DUIBTPHI

dusnueckue sBiaeHus B npupone: 3atMmenus ConHia u JlyHbl, nBera
TEJ, ONTHYECKHE siBJIeHHA B armochepe (uBer Heba, pedpaxius,

paayra, MUpax)

11.11

Texauueckue YCTPOﬁCTBaI OYKH, IICPHUCKOII, (I)OToaHHapaT, OIITHYCCKHEC
CBE€TOBOAbI

KBAHTOBBGIE ABJIEHUA

121

OmnsiTel Pesepdopna u mimanerapras mojens aroma. Mogens aroma
bopa

12.2
12.3
12.4
12.5
12.6

Hcnyckanue u mnorsomeHue cBera aromMoMm. KsauTel. JluneiuaTsle
CIIEKTPbI

PagnoakTBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue aroMHoro snapa. HyknoHHas Mozjenb aTOMHOrO siapa.
M30TOmEI

PannoaktuBHbIe peBpamienus. llepron noypacnana aTOMHBIX siA€p

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsAJOBOIO U MacCOBOTO
qrces

12.7

3Hepr1/151 CBA3U ATOMHBIX AIECP. CBs13b Macchl U OHCPIun

12.8

12.9

12.10

Peaknuu cunte3a u penenus suaep. Mcrounuku sHeprum ConHua u
3BE3/T

SlnepHas sHepreTuka. JlelicTBUe palMOAKTUBHBIX U3JIyYEHUN HA )KUBbIE
OpraHU3MBI

[Mpaktuueckue paboTel: HabmroneHue CIUIOMIHBIX W JIMHEWYATHIX
CIEKTPOB u3iydeHus. MccienoBaHue TPEKOB: U3MEPEHUE SHEPTUU
YacTUIBI TI0 TOopMO3HOMYy mnytu (mo Qororpadusm). H3mepenue
paZi0aKTUBHOTO (OHA

12.11

12.12

du3nueckue SBJICHUS B npupoae: €CTECTBEHHbII paﬂHOaKTHBHLIﬁ (I)OH,
KOCMHYECCKHE Jy4u, pPaarnOaKTUBHOC H3JIYUYCHUC MIPHUPOAHBIX
MHHCPAJIOB, JeiicTBUe paaArnOaKTUBHBIX I/I3J'Iy‘-ICHI/II71 Ha OpraHusm
YCIIOBEKa

TexHu4ecKkne yCTpONCTBA: CIIEKTPOCKOI, WHINBUIYAIbHBIA TO3UMETP,
kamepa Buiibcona




IPOBEPAEMBIE HA OI'S 1O ®U3NUKE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMS
OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O

OBPA3OBAHUSA
Kon IIpoBepsiemble TPpeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypoOBHS
NMPoBePSIEMOro OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111€r0
TpeOoOBaHMS oOpa3zoBanus Ha ocHoBe PI'OC

[Tlonnmanue ponu (GU3UKK B HAyYHOM KapTHHE MHUPA; CPOPMUPOBAHHOCTH
0a30BbIX MPEICTABICHUI O 3aKOHOMEPHOW CBSI3M W MO3HABAEMOCTHU SIBIICHUI
HOPUPONBI, O POJM SKCHEPHMEHTa B (H3HMKE, O CHCTEMOOOpa3yrolield poiu
¢u3uKM B pPa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTHHA, 00
9BOJIONMH (U3MUECKUX 3HAHUH M MX POJIM B LEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHUpa, O BKJIAJE POCCUHCKUX M 3apyOekHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOUIETO MHpA, pa3BUTHE
TEXHUKU U TEXHOJIOTUH

3HaHus O BUJAX MaTepuH (BEIIECTBO M MOJE), O JIBIKEHHH KakK CIocoOe
CYLIECTBOBaHMs MaTepuu, 00 AaTOMHO-MOJIEKYJISIDHOH TEOpUH CTPOCHUs
BEIIECTBA, O (U3NYECKOH CYITHOCTH SIBICHHW TPUPOAbI (MEXaHHUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE pa3uyaTh sIBICHUS O
ONMCAHHUIO HX  XapaKTEpHbIX CBOMCTB M HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (U3UYECKOE SBJICHHUE; YMEHHME paclo3HaBaTh
IPOSIBIICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOILIEM MUDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJIaI[GHI/Ie OCHOBaMH IIOHSATHHHOTO arrmapara W CHMBOJIMYCCKOI'O s3bIKa
(1)I/ISI/IKI/I U  HCIIOJIBb30BaHUC HX JId PCHICHUA y‘IC6HI>IX 3ala4; YMCHHC
XapaKTEPU30BaATh CBOMCTBA TCII, (1)I/I3I/I'-I€CKI/IG SABJICHUSA U MPOLECCHI, UCITOJIB3Y
q)YHI[aMeHTaHLHLIC 1 OMIIMPHUICCKUC 3aKOHBI

YMeHue OmuChiBaTh HW3YYEHHBIE CBOMCTBAa Tel W (U3NYECKUE SBICHHUS,
UCTIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHoBaMHM METOJOB HAy4YHOIO IO3HAaHUS C Y4ETOM COOIOAEHUS
npaBui 6€30MacHOro Tpy/ia: HaOoIeHHEe (PU3NYECKUX SIBIICHHIM:

YMEHHE CaMOCTOSITEIbHO COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY U3
JAaHHOTO Habopa 00OpyAOBaHMS MO MHCTPYKLUH, ONHUCBHIBATH XOJ ONbITa U
3alMChIBaTh €ro pe3yabTaThl, (OPMYJIUPOBATH BBIBOJABI; MPOBEIECHUE MPSIMBIX
U KOCBEHHBIX M3MEpPeHMH (U3NYECKUX BEIUYMH: YyMEHHE IUIAHUPOBATh
U3MEpPEHMS, CaMOCTOSITEIbHO COOMPATh AKCHEPUMEHTANbHYIO YCTaHOBKY IO
MHCTPYKLMH, BBIYUCIIATH 3HAUEHUE BEJIMUYMHBI U AaHAIU3UPOBAThH IOJTYyYEHHBIE
pe3ynbTaThl C Y4YETOM 3aJaHHOM TOTPEUIHOCTH Pe3yJbTaTOB H3MEPEHUH;
IIPOBEJICHUE HECJIOKHBIX 9KCIIEPUMEHTAIbHBIX HCCIIEIOBaHU;
CaMOCTOSITENIbHO CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U MPOBOAUTH
UCCIIEOBAHUE 110 MHCTPYKIMH, IPEICTABIATh IOJY4YEHHBIE 3aBUCHMOCTHU
¢bu3nyeCKnX BEIIMYMH B BHUJE TAaOIUIl M Tpa@UKOB, YUUTHIBATh MOTPEUIHOCTH,
JIENIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEJOBAHMUSI

[ToHnmMaHue XapakKTEepHBIX CBOMCTB (DM3MYECKUX Mojenel (MaTepuabHas
TOYKa, a0COJIOTHO TBEPIOE TEJNO, MOJEIH CTPOCHHS Ta30oB, KHIAKOCTEH W
TBEPABIX TeEJ, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJEIb AaTOMHOIO
A71pa) 1 YMEHHUE MPUMEHSTh UX JUIsl 00bsICHEHUS HU3NYECKUX MPOILIECCOB

YMeHne oObSICHATh (PU3UUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTyallui IMPAKTUKO-OPHUEHTHUPOBAHHOI'O XapaKTEpa, B YACTHOCTH,

7 BBISIBIISATh NIPUYUHHO-CIICICTBEHHBIE CBSA3M M CTPOUTH OOBSICHEHHE C OMOPOi
HAa U3YYCHHbIE CBOMCTBa (UINYECKUX SBJICHUM, (QU3NUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH M MOJEIHN




VYMenne pemarh pacu€THbie 3aaaun (Ha Oa3e 2 — 3 ypaBHEHHI), UCIIOIB3YS
3aKOHbI U q)OpMy.]’H:I, CBA3BIBAIOIINC (1)I/I3I/I‘ICCKI/IG BCINYHNHBI, B 4YaCTHOCTH,
3allUCBhIBaTh KPATKOE YCIIOBHE 3aJa4yH, BBIABISATH HEIOCTAIONINE ITaHHBIC,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE JJIsl €€ PeIIeHUs, HCII0JIb30BaTh
CIPaBOYHBIC JaHHBIC, MPOBOJIUTH PACUYEThl U OICHWUBATH PEATUCTHYHOCTH
NOJYYEHHOTO 3HAueHHUs (U3NYECKOH BEIMYMHBI, YMEHHE ONPEACIATH
pa3MepHOCTh PU3NUECKOM BEITMYMHBI, TOJIYYCHHOH MPH PEIICHUH 3a7a9u
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VYMeHHe XapaKTepH30BaTh NMPHHIUIBI JACHCTBUS TEXHHYECKHX YCTPOWCTB, B
TOM 4YHuClIe OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB O WX ONMCAHMIO, UCIIONB3YsS 3HAHHUS O CBOWCTBAX (PH3MUYECKUX
SIBJICHUI U HEOOXOAMMbIe (hU3MYECKHEe 3aKOHOMEPHOCTH

YMeHue HCIOoNb30BaTh 3HAHUS O (PU3NYCCKUX SIBJICHHUSIX B IOBCEAHEBHOU
JKU3HU 11 o0ecrieueHus: Oe30IacHOCTH MpU OOpalieHud C  OBITOBBIMU
npuOopaMd ¥ TEXHHYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3J0pPOBbS U
COOJIFOJICHHSI HOPM DKOJIOTHYECKOTO TOBEICHHS B OKPYXKAWIIEH cpene;
MOHMMAaHUE HEOOXOIMMOCTH MPUMEHEHUS JTOCTIKCHUN (DU3UKU U TEXHOJIOTHI
JUTSL PallAOHAILHOTO IIPHPOJIOIOIB30BaAHMUS
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OmnbIT MOMCKa, MPeodpa3oBaHus U NPEACTaBICHUs HHPOpMaK GU3NIECKOTO
COJIep)KaHUsl C  HCIOJIb30BaHHEM  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH; YMEHUE OLIEHUBAThH JOCTOBEPHOCTh IMOJTYICHHON MH(POPMAITUN HA
OCHOBE HWMEIOLIUXCS 3HAaHUM H JIOMOJHUTENbHBIX HCTOYHUKOB; YMEHHE
UCIIOJIb30BaTh TP BBIOJIHCHUW YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOTO COJAEP)KaHHUSA, CIIPABOYHbIE MaTepuaibl, PECYpChl
cetu  HWHTrepHer; BiameHue 0a30BBIMHM  HAaBBIKAMH  IPEOOpPa30OBaHUs
uH(pOpMallMi U3 OAHOM 3HAKOBOM CHCTEMBI B APYTylO; YMEHHE CO3/1aBaTh
COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMAIINH W3
HECKOJIbKMX UCTOYHHUKOB

IHHEPEYEHbD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA

11 Mexannueckoe ABm>xeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
JBUKCHHUSI

12 PaBHOMepHOE M HepaBHOMepHOe nBWkeHue. CpenHsas ckopocts. Dopmyna i
BBIYKCIICHUS CpPeHEH ckopocTu: V = Sft
PaBHOMEpPHOE NMPAMOIMHENHOE IBUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI Te€Nla OT BPEMEHU
B CIIy4ae PaBHOMEPHOTO MPSMOJIUHENHOTO JBHKEHUSA:

1.3 x(f)=x,+vt
I'paduku 3aBUCMIMOCTH OT BPEMEHH IS IPOSKLIUN CKOPOCTH, MPOEKIIUH MepeMEeLIeHHUs,
ITyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSIMOJIMHEMHOM JIBU’)KEHHUH
3aBUCHMOCTh KOOpPAMHATBI Tejla OT BPEMEHM B CIydae pPaBHOYCKOPEHHOIO
MIPSMOJIMHENHOTO 1B KCHMUS:
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l‘-:'l "t

Self) =vg, =i+ a*
@opMyJIbl 111 IPOCKIHUH EPEMELIEHUS], IPOCKLIUH CKOPOCTH U
MPOEKIIUU YCKOPEHUSI IPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:




2
{
s (D) =vy, -a‘+ax-3.

U_\'('f) =Up, T, 1,

a. (r)=canst,

5 5

- — - = F)
Usy Uiy Ly 8y

['paduky 3aBUCUMOCTH OT BPEMEHH 11 IPOCKIIMH YCKOPEHUS,
IIPOCKLIUU CKOPOCTH, IPOCKLUHU IIEPEMELLICHUS, KOOPAUHATHI [IPU PaBHOYCKOPEHHOM
IIPSIMOJIMHENHOM JBUKCHHUH

CBoOonnoe manenue. Ddopmyibl, ONUCHIBAIOIIME CBOOOJHOE TAJACHHE Tela II0
BEPTUKAIN (JABM)KCHHE Tela BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTU 3E€MIIN).

1.5
I'pacduiku 3aBUCUMOCTH OT BPEMEHHU JUISl MPOCKIIUU YCKOPEHUS, MPOCKIIUU CKOPOCTH U
KOOP/AMHATHI IPU CBOOOIHOM IAJICHUH TeJia 10 BEPTHKAIN
CKopocTh paBHOMEPHOI'O ABMKEHUS T€Ja 110 OKPYKHOCTH. HarpaBiieHue ckopocTH.
dopmyra 715 BBIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTHU U MEPUO]T OOpalleHus:
L= iR
T
[lenTpocTpemurensHOe yckopeHue. HanpasineHue HEeHTpOCTPEMUTEIBHOTIO YCKOPEHHUS.
16 ®opMyina 17151 BBIYUCICHUS YCKOPEHUS:
' 2
_w
WTR
®dopmyna, cBsI3bIBAIOIIAsl EPUOJT U YACTOTY OOpaICHHUS:
v = 1
T
Macca. [InotHOoCTH BemecTBa. @opmyrna uist BBIYMCIEHUS IUIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTopHas usnueckas BenuurHa. CioxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m.d
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IENCTBYIOIIEN Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. —_F
21 T T 12
Tpenue nokos u TpeHHe CKOIbXKEeHU. PopMyia sl BBIUUCICHUS] MOYJISl CHIIBI TPEHUS
1.12 CKOJIbJKEHUS:
F_=pn-N
p=H
Hedbopmarus Tema. Ynpyrue u Heynpyrue neopmanun. 3aKkoH ynpyrou aedopmariu
113 (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUSL:
FoG. my -,
1.14 2
R

Cuina TspxecTd. Y CKOpeHue CBOOOIHOTO T ICHHMS.
dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiuu: F = mg.




JBmxenue manet Bokpyr Connna. [lepsas kocmudeckasi ckopocts. HeBecoMocTh u
neperpy3ku

1.15

Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.

=mi
HNmnynbe cucremsl Ten. U3MeHeHne umnynbca. MMiynbse cuibl

1.16

3akoH COXpaHCHUA UMITYyJIbCa IJIsd BaMKHYTOﬁ CUCTEMBI TCJI:

D=yl +inyU, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckas padora. @opMmyIia Ui BHIUUCIEHUS PAOOTHI CHJIbL:
A=Fscosa
MexaHuyeckasi MOITHOCTD:

4
t

N=

Kunernueckas u noteHmanbpHas sHeprus. Gopmyrna 1711 BHIYUCICHHUS] KHHETUYECKON
SHEPTHH:

2
Teopema o kuneTnueckoi aHeprun. @opmyna Ajsl BEIYUCICHUS MOTSHIIMATBHOM
SHEPTUHU TeJa, MOIHATOTO
HaJ 3eMIEH:

E,= mgh

1.19

1.20

1.21

Mexann4geckas OHEPIui:

E=E.+E,
3aKoH COXPAaHCHUA MEXaHHYeCKOU OHCPTHHU. d)opMyJIa JJIA 3aKOHa
COXpPAHCHUA MEXaHHYECKOU OHEPIHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cubl: M - FI.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasuxubIi 1 HeMOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Anonesaan
AS&TI:E‘IEEE&H

JlaBiienure TBEPAOTO TENA.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
F
P= h
JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKHUJIKOCTH.
@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuil npecc




1.23

1.24

3akoH Apxumena. opMyna s onpeaeraeHus BhITAJTKUBAIONIEH CHIIbI, TEWCTBYIOLIEH
HAa TeJo, NOTPYKEHHOE B JKUJKOCTb UJIHU Ias:

F A T pgv
YCHOBI/IG IIJIaBaHUA TCJIa. HHaBaHI/Ie CyIIOB nu BO3IIyXOH.HaBaHI/Ie

Mexannueckue KonebaHus. AMIUTUTYIa, TEpUOA M dYacToTa Konebanuii. dopmyrna,
CBSI3bIBAIOIIAS YACTOTY M MEPUOJI KOIeOaHuil:

1.25
1.26

1.27

MaremaTuueckuidi W OPYKUHHBIA ~ MasTHUKHA. [IpeBpaiieHue HSHEpruv  mpu
K0J1e0aTeNbHOM ABM)KEHUU

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHu4ecKHue BOJIHBI. HpOI[OJIBHBIG U MOIICPCUYHBIC BOJHLI. I[HI/IHa BOJIHBI U CKOPOCTb
PacipoCTpaHCHHA BOJIHBI:

L=v-T

1.28

1.29

1.30

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHHEe 3ByKOBOM BOJIHBI HA TPAHUIIE IBYX CPE.
WNuppa3Byk u yabTpasByk

Ilpakmuueckue pabomol

N3mepenne cpeaHeil IIIOTHOCTH BELIECTBA; apXUMEIOBOM CHJIbI; )KECTKOCTU MPYKUHBI;
Kod((UIIMeHTa TPSHHSI CKOJIBKEHUS; paOOThI CHIIBI TPEHUS, CUJIBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JBWXEHHS OpycKa IO HAKJIOHHOH IJIOCKOCTH; YCKOpEeHHs Opycka mpu
JIBMKCHHM TI0 HAKJIOHHOW  IUIOCKOCTH, YacTOTBl M  TIepHoAa  KOJIeOaHWA
MaTEeMaTHYECKOr0 MasiTHUKA; YaCTOThI U MepHoJia KoleOaHUN MPY>KMHHOTO MasiTHUKA;
MOMEHTa CUJIbI, JCHCTBYIOLIETO Ha phluar; padoThl CHUJIbI YIPYTOCTH MPHU MOABEME Tpy3a
C TIOMOINIbIO HEMOJBIKHOTO OJ0Ka; pabOTHI CHIJIBI YNPYTrOCTH MPHU MOABEME Tpy3a C
MIOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanme 3aBUCHMOCTH apXHMEIOBOM CHIIBI OT 00bEMa MOTrpy:KEHHOI YacTH Tena
M OT INIOTHOCTHU >KHIKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIONICH CHJIBI OT MAacCChl TEJa;
CUJIBl TPEHUS CKOJBXEHHUS OT CHJIbI HOPMAJIbHOTO JIaBJICHUS M OT POJia MOBEPXHOCTH;
CWJIBl YIIPYTOCTH, BO3HHUKAIOIICH B TPYXXHWHE, OT CTENEeHH JedopMaliuu TMpPYKUHBL;
YCKOpeHHs1 OpyCcKa OT yrJjla HakJIOHa HampaBIIAIONICH; mepuoda (4acToThl) KoJieOaHU
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoAa KoieOaHUil MPYKHHHOTO MasTHHUKA OT
Macchl Tpy3a W JKECTKOCTH TIPYXKHHBI; HCCIEJOBAaHUE HE3aBUCUMOCTU TIEpHOJA
KojeOaHWil HHUTSHOTO MasTHHKAa OT Macchl rpysa. I[IpoBepka ycioBHsl paBHOBECHS
phluara

Dusuueckue sA61eHUS 8 npupode: MPUMEPLI ABUXKCHUA C PA3JIMYHBIMU CKOPOCTSIMHU B
’KMBOI M HEXKHBOM npuponae, ﬂeﬁCTBHG CUJIBI TPCHHUA B IPUPOAC U TCXHUKC, IIPUIIUBLI U
OTJIUBBI, JBWXXCHHUC IIJIAHCT ComHeuHoM CUCTEMBI, PCAKTUBHOC JIBUKXCHHC KUBBIX
OpraHu3MoOB, pbldaru B TCJIC YCJIIOBCKA, BJIIMAHHC aTMOC(I)epHOl“O JAaBJICHUA Ha JKMBOM
OpraHmsM, IIJIaBaHHC pI)I6, BOCIIpHUATUC 3BYKOB JKUBOTHBIMH, 3EMIICTPSACCHUC,
celicMUYecKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHUIOMETP, JaTUYUKU IIOJIOKEHUS, PpACCTOSHUA U
YCKOPEHHUsI, THHAMOMETP, MOIIIAITHIUKH, PAKETHI, pbIYar, MOJBMKHBIN W HEIOIBHKHBIN
OJIOKH, HAKJIOHHAS TUIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIIMECS COCY/IHI,
YCTPOMCTBO BOAOIPOBOA, THAPABINYECKHUM Mpecc, MAaHOMETP, OapOMETp, BHICOTOMED,
MOPIIHEBOM HACOC, apEOMETP, IXOJIOT, UCIIOIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

TEIUUIOBBIE ABJIEHU A

2.1

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA.
Mopenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHHM BerecTBa. Kpucrammuaeckue
u amop(dHbIe Tena

2.2

JBrxenue yactuil BemniecTBa. CBs3b CKOPOCTH ABMIKEHHMSI YAaCTHUI[ C TEMIEpPaTypOu.
BpoyHoBckoe nBmxenue, uddysus




2.3

CMmauuBaHue U KallUJUIAPHBIC SABJICHUA

2.4 TennoBoe pacmmpeHue u cxaTue
2.5 TennoBoe paBHOBECHE
26 Buytpennss sueprusi. Pabota u teruionepenaya Kak cocoObl H3MEHEHHUS! BHYTPEHHEH
SHEPTUU
2.7 Bunel Teronepenayn: TemIONpPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE
Harpesanue u oxnaxzaenue ten. KonnuecTBo TerioThl. Y aelbHas TEIIOEMKOCTb:
>8 O=cm(t,—1)
3aK0H COXpaHEHHS SHEPTUHU B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOTO OaaHca:
29 Ql +Q2 +-“:0
210 Wcnapenue u konaeHcanus. Vi3MeHeHrne BHyTpEHHEH SHEPrUH B MPOIecce UCIIapeHUs] U
KoHJeHcalmu. Kunenue sxuakoctu. Y aenpHas Temiora napoodpasosanus: L = Q/m
211 BraxxnocTs Bo3yxa
[InaBnenue u kpucramumzanus. M3MeHeHue BHYTpEHHEW PHEPrUU MpHU IUIABJICHUU U
KpUCTAJTU3aluu. Y IeJbHasl TeIyIoTa TIaBIeHuUs:
212
_Q
& m
213 BHyTpeHHss 3Heprusi cropaHusi TOIJIMBA. YJelbHas TEIJIOTa CrOpaHusl TOIUIMBA: ( =
Q/m
2.14 [Ipunumns! pabots! Temnosbix aurateneii. KI1/[ rernnosoro asurarens
IIpakmuueckue pabomol
N3mepenne yAenbHOW TEIUVIOEMKOCTH METAUIMYECKOTO UUJIMHAPA; KOJUYECTBA
TEIUIOTHI, TOJIY4EHHOTO BOJIOM KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM MAacCCHI, B
215 KOTOPYIO OMYILEH HarpeThlid IWIMHIpP; KOJIUYeCTBa TEIUIOTEL, OTAGHHOTO HArPETHIM
HUAJTUHIPOM, TOCJE OMYCKaHUs €ro B BOJAY KOMHATHOM TeMIEpaTyphl; OTHOCUTEIHHOMN
BIQXKHOCTH BO3/yXa; YAENbHON TEIUIOTHI MJIaBJIeHHs Jbaa. McciaenoBanue M3MEHEHUS
TeMIIEpaTypbl BOJIbI TPU PA3IMYHBIX YCJIOBHUSX; SBJICHHUS TEIJIOOOMEHA TMpHu
CMEIIMBAHUU XOJIOTHOM U TOpsiuell BOJBI; MpOIecca UCTIapEHHUS
Quzuueckue s6l1eHUss 8 Npupooe. TIOBEPXHOCTHOE HATSKEHUE U KANUJUISIPHBIC SIBIICHUS
2.16 B MpUpOJE, KpUCTAUIBI B mpupone, uzinydeHue ConHIa, 3aMep3aHHe BOJIOEMOB,
MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHeTa
Texnuueckue ycmpoticmeéa: KanWUIApbl, TPUMEPhl HUCIOJIB30BAaHUS KPHUCTAJIIOB,
217 KHUJIKOCTHBIM TEPMOMETp, JATYUK TEMIEPATyphl, TEPMOC, CHCTEMa OTOTICHHUS JIOMOB,
TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOrHA, ABUTATEIIb BHYTPEHHETO CrOPaHUSI
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 Dnektpuzanys Ten. [[Ba Buma dIeKTpUIeCKUX 3apsiioB
3.2 BsaumoneiicTBue 3apsokeHHbIX Tesl. 3akoH Kynona
3.3 3aKOH COXpaHEHHS JCKTPHUISCKOTO 3apsiia
34 Onektpuueckoe  mosie.  Hampsok€HHOCTh — anekTpuueckoro  mois.  [Ipuniun
CYTEPIIO3HITNH JIEKTPUUECKHUX TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsanoB. [[eicTBrHE IEKTPUIECKOr0 TOJIS HA AIIEKTPUYECKUE
3apsabl. [IpOBOHUKY M TUAIIEKTPUKU
IlocTosiHHBIM 3nekTpuueckuil Tok. JleficTBus snekTpuueckoro Toka. Cuna ToKa.
3.6 Hanpsokenue.
I =q/t,U=A/q
37 DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHUE:
R =pl/S
3.8 3akon Oma s ygactka anekrpuueckoit rernu: | = U/R




[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:

I, =1, U=U,+U,. R=R +R,

3.9 [TapannensHoe cCOeIMHEHNUE TPOBOIHUKOB PABHOTO COMPOTUBIICHUS:
U=UgI=1+L;R=2.
- B 2

CwmelniaHnHble COETMHEHUS TTPOBOTHUKOB

3.10 PaboTa u momHOCTH A5ekTprueckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:

3.11 0= Iz ‘R-t

312 OnbiT Dpcrena. MarHutHoe 1mojie npsiMoro MpPOBOJAHUKA ¢ TOKOM. JIMHUM MarHUTHOM
WHTYKITAH

3.13 Mar»uTHoe 110J1€ IIOCTOSSHHOr0 MarHuTa. B3anMoneiicTBre NOCTOSHHBIX MAarHUTOB

3.14 JleficTBe MarHUTHOTO TIOJISI HAa MMPOBOJIHUK C TOKOM

3.15 Omnbitel @apanes. SABneHue 3neKTpoMariuTHOM UHAYKIMU. [IpaBuio Jlenua
Ipakmuueckue pabomol
N3mepenne 31eKTPUYECKOTO COMPOTHBIICHHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPUYECKOTO
TOKa; pabOTHI AIEKTPUIECKOTO TOKA.
HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJHHKE (PE3UCTOPHI,

3.16 JIAMITOYKa), OT HAIPSDKEHUS HAa KOHIAX MPOBOJIHHMKA; 3aBUCHMOCTH COTPOTUBIICHUS OT
JUTMHBI TIPOBOIHUKA, TUIOIIA/IA €T0 MOMEPEYHOr0 CEUEHHUS U YACTBHOTO COTPOTUBIICHHUS.
[IpoBepka mpaBuna Uil DJIEKTPUUYECKOTO HAIPSHKEHUS TMPU  TOCIEI0BATEILHOM
COCIMHEHUH TPOBOJHUKOB; TIpaBWja JUIsi CHJIBl DJEKTPUYECKOTO TOKa TIPH
napayuiebHOM COEAMHEHUH TTPOBOJHUKOB (PE3UCTOPHI U IAMIIOUKA)
Qu3zuueckue s61eHUs 6 npupoode: dIEKTPUUECKUE IBIECHUS B aTMocdepe, 2IeKTPUIECTBO

3.17 KUBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMJIH, Ipei] MOJIFOCOB, POJIb MArHUTHOI'O MOJIS
JUTSl )KM3HU Ha 3eMJie, OJIIPHOE CUsTHUE
TexHuueckue ycmpoiicmea: >IEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTAT, CUETUMK

318 ANEKTPUYECKON  DHEPTUH, OJICKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTelbHBIC
AIEKTPONPUOOPHI  (MPUMEPHI), AJIEKTPUUECKUE TMPEAOXPAHUTENN, JJICKTPOMArHUT,
3JEKTPOJIBUTAaTEIb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTIO TOKA

3.19 DnexTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JIyueBas monens cBera. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETA

3.21 3akoH oTpaxxeHus cBerta. [1mockoe 3epkaino

3.22 [IpenomiieHue cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucnepcus cera

324 Jlunza. Xon nmydeit B muH3e. @okycHoe paccTosiHue TUH3BL. OnTrdeckas cuia JUH3b: D
=1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
Ipaxmuueckue pabomol
WN3mepenue onTuueckodl cuibl coOuparomiedl  JUH3bI;  (OKYCHOTO  PacCTOSHHUS
coOuparolield TUH3bI (10 CBOWCTBY paBEHCTBA pa3MepoOB MpeaMeTa W H300pakeHus,

3.26 KOTJIa PeIMET PacTONIOKEeH B IBOMHOM (DOKyce), ToKazaTess MPeToMIICHHUs CTEKIIa.
HccnenoBanne CBOWCTBa W300pa)KeHHsI, TOTYYEHHOIO C TIOMOIIBIO COOMparomiei
JIMH3BI, U3MEHEHUST (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJja
MPEJIOMJICHHUS CBETOBOIO JIy4ya OT YIJIa MaJIeHUs Ha TPAHUIIE «BO3JIYX — CTEKIIO»

307 Qu3zuueckue sasieHus 6 npupooe: 3atMenuss ConHna u JIyHbI, IIBETa TEN, ONTUYSCKUE

siBIICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPaxK)




3.28 Texnuuecxue ycmpoticmea: 09KH, IEPUCKOT, (poToanmapar, ONTHIECKUE CBETOBOIbI
4 KBAHTOBBGIE ABJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga

4.2 OmnbiTel Pe3epdopaa o paccesuuro anbda-vyactui. [ImanerapHas Moaenb aroma

4.3 CocraB atromHoro siapa. M3otonst

4.4 IIepuon nonypacnaaa aTOMHBIX sAEp

4.5 SAnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsA0BOI0 M MACCOBOT'O UUCEI
DQusuueckue s61eHUsA 8 Npupode: €CTECTBEHHBIH PaTUOAaKTUBHBIA (DOH, KOCMHUYECKUE

4.6 Jy4YH, PaJMOAaKTUBHOE M3JIyY€HUE MPUPOIHBIX MHHEPAJIOB, IEHCTBUE PaIHMOAKTHBHBIX
M3JIy4CHUH Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HWHIUBUAYAJIbHBIA JO3MMETpP, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPIreTUKa




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIbLI U1 YUEHUKA

» dusuka: 7-1 kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [leperimkun .M., Banos A.1.,
AxumonepHoe obmectBo «M3narenbctBo «IIpocBemienne.

» dusuka: 8-i kiacc: 6a30BBIN ypoBeHb: yueOHUK, 8 kinacc/ [lepeimkun Y. M., Banos A ..,
AxumonepHoe obmectBo «M3narenberBo «IIpocBemenuey.

» dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 9 kinacc/ [leppimkun U. M., I'yrauk E.M.,
Neano A. U., IlerpoBa M. A., AkiimonepHoe obmiectBo «M3marenscTBo «IIpocBenienuey.

METOJUYECKHUE MATEPHAJIBI U1 YUUTEJIS, HUDPOBLIE OBPA30OBATEJIBHBIE
PECYPCHI 1 PECYPCBI CETU UHTEPHET



