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IMNOACHUTEJIBHASA 3AIINCKA

[TporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs COCTABIEHA HA OCHOBE
NOJIOKEHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOCHUSI Ha 0a30BOM ypOBHE OCHOBHOM
obOpasoBarenbHON MporpaMMmel, ipeactaBieHHbIx B PI'OC OO0, a takxke ¢ yuérom (enepanbHoi
paboueii mporpammsl BocrinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Copnepxanue mporpaMmsel 1o (U3MKe HANpaBlIeHO Ha (OPMUPOBAHUE E€CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCS W OPraHU3alMi0 M3ydeHHs (U3UKU Ha JEATeNbHOCTHOW OcHOBe. B
nporpaMMe 10 (PU3MKE YUUTBIBAIOTCS BO3MOXKHOCTH Y4YeOHOro IpeiMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k MIaHUPYEMBIM JIMYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM
00y4YeHHMsI, a TAKIKE MEKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYUYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIEero 00pa3oBaHusl.

[IporpamMa 1o (u3MKe YyCTaHABIMBAET paclpelesieHue y4eOHOro marepuaia 0 rojam
o0ydyeHust (MO Kjaccam), TMpejiaraeT MPUMEPHYIO MOCIEAOBATEIIBHOCTh HW3YUYCHUSI TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPIKAHUSA U YUETE BO3PACTHBIX OCOOEHHOCTEH
o0ydJaroumxcs.

[Tporpamma no ¢u3uke pazpaboTaHa C LEIbI0 OKa3aHUs METOAWYECKOH MOMOILM YYUTEIO B
cO371aHUU pabouel MPorpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusmnka SBISIETCS CUCTEMOOOPa3yIOLMM JUIsl €CTeCTBEHHOHAYYHBIX Y4YEOHBIX NpPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB U SIBJICHUH, M3y4aeMbIX XHMHEH,
Ouonorueli, actpoHoMuel M (u3n4Yeckoil reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpA, MPEIOCTaBIAET HaubOoiee sCHble 00pa3lbl NPUMEHEHUS HAyyHOro MeETojia
IO3HAHUS, TO €CTh CII0C00a MOMYYEeHUsI JOCTOBEPHBIX 3HAHUI 0 MUpe.

OpHa ¥3 IIIaBHBIX 337129 GU3NIECKOT0 00pa30BaHUs B CTPYKTYpPE 00IIero o0pa3oBaHusi COCTOUT
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH U HHTEpeca K HayKe y 00y4arouxcsl.

N3yuyenne ¢u3umku Ha 0a30BOM YpPOBHE IMPEANONAraeT OBJAJACHHUE  CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!

® Hay4HO OOBSCHSTH SIBJICHNUS,

® OIIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNUS;

® UHTEpPIPETUPOBATh JaHHbIE WU HCIOJIb30BaTh HAyuyHbIE JOKa3aTeJIbCTBA MJI MOJYyYCHHS
BBIBOJIOB.

Llenu n3yueHus GpU3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus onpenenensl B Konuenuu
npenogaBaHus yuyeOHoro mpenmMera «®Pusuka» B 00pa3oBaTelIbHBIX opraHusanusx Poccuiickoit
@denepanuy, peagu3yoOIMX OCHOBHBIE O00IIe00pa3oBaTeIbHbIE MPOTPAMMBbI, YTBEPKAEHHOM
pemienneM Komnernn MunncrepctBa npocsemienuss Poccuiickoit ®@enepanuu (IpoTokoa OT 3
nexadbps 2019 r. Ne [TK4BH).

Henun usyvyenus puznkm:

e MpHOOpETeHHE MHTEpeca U CTPEeMJIEHHs O0YyJaroIuxcs K HAyYHOMY M3YYEHUIO MPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTAaBICHUH O HAydyHOM MeETOJe TMO3HaHus U  (HOpMHUpOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBJICHUSM;

e (GOopMUPOBAHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3Y4YEHHs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE NPEACTABICHUN O POIU (PU3UKH IJIsi Pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHii;

® pa3BUTHE TMPEACTaBICHUII O BO3MOXHBIX cdepax Oyayuiedl mnpodeccuoHanbHON
NeSATeTbHOCTH, CBA3aHHOW C (DU3MKON, MOATOTOBKAa K JaJbHEHIIEMy OOY4YEeHHI0O B OSTOM
HaIpaBJICHUU.



JlocTikeHue 3TUX esiel mporpaMMbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO 00IIero oopa3oBaHus
o0ecreunBaeTcs pelieHueM CIeAYoIuX 3a1aY:

e TpUOOpETeHHE 3HAHUI O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHre YMEHUN OMHUCHIBATH U OOBSCHITH (PU3NYECKUE SBICHHUS C HUCIIOJIB30BAHHEM
MOJIy4YEHHBIX 3HAHUI;

® OCBOGHHUE METOJIOB PEIICHHSI TPOCTEHIINX PACUETHBIX 3a/1a4 C UCTIOIb30BaHUEM (DU3HMUECKHUX
MojieJield, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHI HaOJI0AaTh MPUPOJHBIC SBICHUS M BBIMOJIHATH OIBITHI, JJAOOpPaTOPHbBIE
paboThI ¥ SKCIIEPUMEHTAIbHBIE UCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX TPUOOPOB;

e ocBoeHue IMpuEMOB paboTel ¢ uHPOpManuend (UINYECKOro COJEpIKaHUSA, BKIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3MKH, aHAIW3 U KPUTHYECKOE OIICHUBAHHE
uH(popMaLuu;

® 3HAKOMCTBO cO cepaMu NMpodeccCHOHANBHON NEeSTeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha wusydenue ¢usunku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS
otBoauTCcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejelno), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeIIO0).

[Ipennaraemelii B mporpamme mo (u3MKe MepevyeHb Ja0OpaTOpPHBIX padOT U OMBITOB HOCHT
PEKOMEHIATENbHBIN XapaKTep, YIUTEINb JIeIaeT BEIOOP MPOBEACHUS JTa00OPATOPHBIX PA0OT U OTIBITOB
¢ yu€TOM MHJIMBUIYaJIbHBIX OCOOCHHOCTEH 00yUaronnxcs, CIUCKA SKCIIEPUMEHTAIbHBIX 3aJaHu,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1Mo (hU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KVIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®usnka — Hayka o npupozae. SBneHus npupoipl. Pu3nUecKue SBICHUA: MEXaHUUYECKHE,
TEIJIOBBIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenUYMHbL. M3mepenue Qusnmyeckux BenuuuH. Duszmueckue mpuOOpPHI.
ITorpemnocTs M3MepeHuil. MexayHapoiHas CUCTEMA €IUHHII.

Kak ¢usuka u apyrue ecTeCTBEeHHbIE HAYKHU M3Yy4aroT Mpupoay. EcrecTBeHHOHAyYHBIH METOJ
MO3HAHUS: HAOJI0IEHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTE3, SKCTICPUMEHT 10
MPOBEpPKE THUMOTE3, 00bsACHEeHUE Habmonaemoro siBiaeHus. Omnucanue (U3NUECKUX SIBICHHUM C
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHunueckue, TeIIOBbIC, SJICKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®uzuyeckue NpuOOpPHI U Mpoleaypa MPSMBIX H3MEPEHUN AaHaJOTOBBIM M IU(POBBIM
npubopom.

Jlabopamopnusie pabomot u onvimel.

OrmpezienieHre EHbI AJICHUS KAl H3MEPUTEIHLHOTO proopa.

H3mepenne paccTOsTHUMN.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenue teMiepaTypsl U NOMOILH KUIKOCTHOI'O TEPMOMETPA U JaTYMKA TEMIIEPATYPBI.

6. IIpoBeneHue uccaeq0BaHms MO MPOBEPKE TMIOTE3bI: JATBHOCTD MOJETA IIAPHUKA, TYILIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, YeM OO0JIbIle BHICOTA IMTYCKA.

Pa3nean 2. [lepBonavanbHble CBeleHHs 0 CTPOEHHH BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEILIECTBA.

JBwxenue wyactul BemecTBa. CBfA3b CKOPOCTM JBMIKEHUSI YACTULl C TEMIEpaTypoil.
BbpoyHoBckoe nBmxkenue, auddysus. BzaumomelcTBue YacTHIl BEIIECTBA: NPUTSDKCHHE U
OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, JKUIKOCTEH U TBEPBIX (KPUCTATUTNUECKUX )
Ten. B3auMocCBsI3b MEXIy CBOWCTBAMHM BEIIECTB B pa3HBIX AarperaTHbIX COCTOSHHMSX U HX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHuEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. HaGmonenrne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysuu.

3. HabGmionenue sBrneHUil, OOBACHSIOMMXCA MPUTSHKEHUEM WM OTTAJKWBAHUEM YaCTHI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka quaMeTpa aToMa METOIOM PSAIOB (C HCTIoNb30BaHuEM doTorpaduii).

2. OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACITUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHHIO ACHCTBUS CHUJT MOJICKYJISIPHOTO TIPHUTSKCHHS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiCTBHE TeJl.

Mexanudeckoe aBukeHHe. PaBHOMepHOEe W HepaBHOMepHOe nBmwkeHue. Cxopoctb. CpemHsis
CKOpOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMeHH JIBUKEHUSI.
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SBnenue nHepuuu. 3aKoH HHEpLUMH. B3aumozeiicTBue Tell Kak IpUYMHA U3MEHEHUS CKOPOCTH
JIBWXKEHUs Tell. Macca kak mepa uHepTHOCTH Tena. [lnotHocTh BemecTBa. CBA3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumojaeiicTBus Tei. Cuiia ynpyroctd u 3akoH I'yka. M3mepenue
CHUJIBI C TTIOMOIIIBIO TMHAMOMETpa. SIBJIeHHE TATOTEHUS U Cuiia TshkecTH. CHila TSKECTH Ha JAPYTUx
maHerax. Bec tema. HeBecomocts. CrokeHHE CHJI, HANpPaBICHHBIX [0 OJHOW IPSMOM.
PaBnopeiictByromas cui. Cuna tpenus. TpeHue CKOIbKEeHHs U TpeHue okosi. TpeHue B mpupoje
Y TEXHHKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro IBHKEHUS Tefa.

N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habmtoienue siBjeHUs] HHEPIIUH.

Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHHE MaccC 1O B3aUMOJCHCTBHUIO TEJl.

. Cio>xeHue cuil, HallpaBJIEHHBIX 11O OJJHON MPSIMOU.

Jlaﬁopamopmﬂe pabdomot u onvimol.

1. OnpeneneHue CKOPOCTH PABHOMEPHOTO JABIDKCHUSA (IIapuKa B JKUIKOCTH, MOJAETH
JIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Onpenenenne cpeiaHe CKOPOCTH CKOJIBKEHUS Opycka WM IIaphKa [0 HAaKJIOHHON
IJIOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPIOTO TeEIA.

4. OnBITHI, JEMOHCTPUPYIONIUNE 3aBUCUMOCTH pacTsokeHus (medopmanmu) TPYKHHBI OT
IIPUJIOKEHHOM CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIbI TPEHHUs CKOJIbKEHHsS OT Beca Tella U
XapakTepa CONMPUKACAIOUTUXCS TOBEPXHOCTEH.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl YMEHBIIIEHUS] W yBEJIMYEHUs HaBieHus. JlaBieHue raza. 3aBUCHMOCTD
JaBJIeHUS Ta3a OT 00bEéMa, Temmneparypsl. [lepenava napneHus: TBEPABIMHU TEIAMU, KUAKOCTIMU H
razamu. 3akoH [lackans. [lHeBMaTH4eckrMe MamIUHBL. 3aBUCUMOCTH JABIEHUS >KUJIKOCTA OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodmaromuecs cocyasl. I napaBnndeckue MEXaHU3MBbI.

AtMmocdepa 3emnu u atmochepHoe faBiaeHue. [[pudrHbl cylecTBOBaHUS BO3IYLIHOW 000JI0UKH
3emnu. OnbiT Toppuuennu. M3mepenue atMochepHOro AaBlieHUs. 3aBUCUMOCTb aTMoc(hepHOro
JIaBJICHUS OT BBICOTHI HaJl YpoBHEM Mops. [Ipubops! 1iist u3mMepenusi aTMocepHOro JaBICHUS.

JleiicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromias (apxumMe0Ba) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.
Coobmarommecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMoc(hepHOTO JaBICHHUS.

6. 3aBUCHMOCThH BBITAIKHBAIOIICH CHJIBI OT 00BhEMa MOTPYKEHHOW YacTH Tella U TJIOTHOCTH
KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITCCHEHHOMN KUJIKOCTH.

8. YcioBue miaBaHus TeN: IJIABAHWE WM MOTPYXKEHUE TeN B 3aBUCHUMOCTU OT COOTHOUIEHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.
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1. UccnenoBanue 3aBUCHMOCTH Beca Tejla B BoJie OT 00bEMa MOrpyKEHHON B KHUJIKOCTh YaCTH
Tena.

2. Onpenenenne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJO, OTPYXKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOLIEH CHIIBI, IEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT
Macchl Tela.

4. OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD BBITAIKMBAOLIEH CHIIbI, ACHCTBYIOIIECH Ha TEJIO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOMN B )KUJIKOCTh YACTH TeJIa U OT INIOTHOCTH >KUIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKUM U OINpeleleHue €€
rPYy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTbie MexaHH3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBECHsl phldara.
[TpumeHeHue npaBuiIa paBHOBECHS pblyara K 0J10Ky. «3omotoe mpasuiioy» mexanuku. KITJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. Kunernueckas 1 noteHianbHas sueprus. [lpeBpaiienue oqHoro Buaa
MEXaHUYECKOH 3HEpPIruu B APyroul. 3aKOH COXpaHEHUS SHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenue padoOThl CUIIbI TPEHUSI P PABHOMEPHOM JIBH)KEHUU TeJla 10 TOPU30HTAIbHOM
MOBEPXHOCTH.

2. HccnenoBaHue ycaoBU paBHOBECHS pbluara.

3. Usmepenue KIIJI HakIOHHOM IJIOCKOCTH.

4. V3ydeHne 3aK0OHa COXpPaHEHUsI MEXaHUYECKON YHEPTUN.

8 KUIACC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOW TEOpUHM CTPOCHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB W MoJIeKyJd. ONbITBl, MOJATBEPKIAIOLIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPAOTrO, KHUAKOTO U Ta3000pa3HOr0 COCTOSHUM BemiecTBa. Kpucrannumdeckue u
amopdusie Tena. OOBICHEHNE CBOMCTB ra30B, KUIKOCTEH U TBEPABIX TEJ HA OCHOBE TMOJIOKEHUIN
MOJIEKYJIIPHO-KUHETUYECKOW Teopun. (CMmauMBaHUME M KanWUIApHBIE sBiIeHUS. TernoBoe
pacuImpeHme u cxaTue.

Temneparypa. CBs3b TEMIEPATYPhl CO CKOPOCTBIO TEIIOBOIO ABMKEHUS YacTUll. BHyTpeHHs s
sHeprus. CrocoObl M3MEHEHHUS BHYTPEHHEW HSHEPruu: Tervionepenada U COBEPIICHHE PadOTHI.
Bunbl Teruonepegaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEIIOEMKOCTh BeIIECTBA. TemIooOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OamaHca. [lnaBieHune M OTBepAeBaHHE KPUCTAJUTHUECKUX
BEIIECTB. YAeNnbHas TemoTa tuiaBieHus. [lapooOpa3zoBanue u KoHaeHcaiusa. Vcmapenwue.
Kunenue. VYnenpHas TermioTa mapooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATypbl KHUICHHS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[TpunIME paboThl TeruoBbix Asurareneit K11/ remnosoro asurarens. TemnoBbie qBUTATETN U
3alIUTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILEHHS PHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.



Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.
Ha6monenue quddysun.
Habnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.
Habutoienue TemnoBoro paciupeHus Ted.
W3meHneHue gaBiieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WK OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TeMIeparypsbl.
Bune! teronepenayu.
OxnaxaeHne Ipu COBEPUICHUN PaOOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
10. CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
Habmronenue kumneHus.

12. Habmtoienue nocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.

13. Mojenu TEIUIOBBIX ABUTATENEH.

Jlabopamopnusie pabomot u onvimel.

1. OnbITEI IO OOHAPY)KEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO MTPHUTSKCHHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOW COJIM WM caxapa.

3. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, JKUAKOCTEH U TBEPIBIX TEIL.

4. OnpeneneHue JaBleHUS BO3yXa B OaJUIOHE MITIPUIIA.

5. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHHS BO3yXa OT €ro 00b&éMa U HarpeBaHUs
WM OXJIQXKICHUS.

6. [lpoBepka rumoTe3bl JMHEHHOW 3aBUCMMOCTH JUIMHBI ~ CTOJIOMKA JKUJKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMIIEPATYPHI.

7. HabmioneHune u3MeHeHHsI BHYTPEHHEH SHEPTUU Tella B pe3ysibTaTe TeIUIonepeau U padoThl
BHEIITHUX CHIL.

8. HccnenoBanue siBNeHUs TEINIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON U TOpAYEH BOJIBI.

9. Onpenenenre KOIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOAOM IpU TEINIOOOMEHE C HarpeThbiM
METAJUIMYECKUM [UINHAPOM.

LWooNOUL D WNE
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10. Ornpenenenne yAaelIbHON TEIIOEMKOCTH BEIIECTRA.
11. Uccnenosanue nmponecca UCnapeHus.

12. OrnpeneneHne OTHOCUTENBHON BIaXKHOCTH BO3yXa.
13. Omnpenenenue yeabHON TEIUIOTHI IJIaBJICHUS Jb/a.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.

Onextpusanys Ten. J[Ba poma aJIEKTpHUYECKUX 3apsaoB. BizaumoneicTBrue 3apspKEHHBIX TeIl.
3akoH KynoHna (3aBHCHMOCTH CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TEJ OT BEJMYMHBI 3apsJ0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onekrpuueckoe mnoine. Hanpsx€HHOCTh anekTpudeckoro mons. [IpuHiun cynepno3unun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu anekrpudeckux 3apsa10B. JIEMEHTApHBIN IEKTpudeckuil 3apsa. CTpoeHue aroma.
IIpOoBOTHUKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS dJEKTPUYECKOTO 3apsiaa.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUECKOT0 TOKA. MICTOUHMKHN IOCTOSTHHOTO
ToKa. JlefCTBUSI AJIEKTPUUECKOIO TOKA (TEMI0BOE, XMMUUECKOE, MarHUTHOE). DIIEKTPUUECKHUI TOK
B XKHMJIKOCTSIX U ra3ax.

Onektpruueckas 1enb. Cuiia Toka. DnekTpudeckoe HanpskeHne. COpoTUBIEHUE TPOBOIHUKA.
VYaenbHOE compoTHBIEHME BemecTBa. 3akoH Owma mig yuyactka nenu. llocnenoBarenbHoe u
napaielIbHOE COEMHEHUE TPOBOHUKOB.

PaboTta u MOmHOCTH 3MeKTpUYecKoro Toka. 3akoH J[xoyns—JIeHua. Dnekrpuueckue 1enu u
NOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbikaHue.



IlocTossHHBIE MarHuThl. B3auMOAEHCTBHE MOCTOSHHBIX MArHUTOB. MarHmTHoOe IIOJE.
MaruutHoe 1oje 3eMJId U €ro 3Ha4eHue 1 Ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHoe mnoJie
ANEKTPUYECKOTO TOKA. [[puMeHEeHnE 3EKTPOMArHUTOB B TEXHUKE. J[€eiCTBUE MAarHUTHOTIO I10JIs1 HA
MPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTEb MOCTOSIHHOTO TOKa. Vcronp30BaHue 3JIEKTpOABUTATEICH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SBineHwe  BIEKTpOMArHUTHOM  uUHAYKIUU.  [IpaBunmo  JleHma.
OnekrporeHepatop. CrnocoObl TMOTYYEHHUS JIIEKTPUUYECKOW HSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

1. DnexTpuzanus Tell.

2. JIBa poja 3J€KTPUUECKHX 3apsA0B U B3aUMOJAECUCTBUE 3apSKEHHBIX TEJ.
3. YCTpoHCTBO U ACHCTBUE DJIEKTPOCKOIIA.

4. DIEeKTpOCTaTUYECKasi MHAYKIIHSL.

5. 3aKOH COXpaHEHHUs FNEKTPUUECKUX 3apsI0B.

6. [IpOBOIHUKY U TUDTIEKTPUKH.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. VMcTOYHHMKY OCTOSIHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUYECKOTO TOKA.

10. DJIEKTPUUYECKUN TOK B )KUIKOCTH.

11. ["a30BbIit pazps.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13. W3mepeHne 31eKTpUYECKOro HaIlpsKEHUs. BOJIbTMETPOM.

14. PeocraTt u Mara3us cCOnpoTHBIIECHUM.

15. B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

16. MonennpoBaHue HEBO3MOKHOCTHU Pa3zie/IeHUs OJICOB MarHUTa.
17. MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OneIT OpcTena.

19. MaruauTtHoe 1noje Toka. JIeKTPOMarHur.

20. JleficTBE€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21. DNeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.

22. HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

23. Omnbrter @apages.

24. 3aBUCUMOCTh HalpaBiICHUS MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUSI.

25. DIIEKTPOreHEePATOP MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomut u onvimol.
OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH T€T HHIAYKIIMEH U IPH COMMPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS AIEKTPUIECKOTO OIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenue u perynupoBaHue HaMPsKEHUSI.

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 pPE3UCTOp, OT COMPOTUBICHUS
pe3ucTOpa U HaINpPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, IEMOHCTPUPYIOILINE 3aBUCUMOCTD 3JEKTPUUECKOTO CONPOTUBIICHUS MMPOBOAHUKA OT
€ro JUTMHBI, TIJIOMIA U TIOTIEPEYHOT0 CEUCHHS M MaTepuara.

8. [lpoBepka mpaBuiia CIIOXEHUS HANPsHKEHUH MPU MOCIEAO0BATEIbHOM COEIUHEHHUU ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia IJsi CUIIbI TOKA MPU NapaJJIEIbHOM COEUHEHNUN PE3UCTOPOB.

10. Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UTYILIETO YepPe3 PE3UCTOP.
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11. OnpeneneHne MOIHOCTH 3IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HAINPSKEHUS
Ha Heu.

13. Onpenenenne KIIJ[ narpeBarens.

14. HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. W3yueHre MarHUTHOTO IIOJISi TOCTOSHHBIX MAarHUTOB NpPHU HMX OOBEAWHEHHH W
pa3ieiICHUMN.

16. HccenenoBanue NeUCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJEHCTBUS KATYIIKA C TOKOM
Y MarHuTa OT CHJIbl TOKA U HallpaBJICHUS TOKA B KaTYIIKE.

18. N3yuenue AeiCTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHue padoTsl JIEKTPOIBUTATEIS.

20. N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

21. OnbITHl 110 UCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKIMHU: UCCIEI0OBAHUE
WU3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCUTEIBHOCTB
MEXaHUYECKOrO JBWXKEHUA. PaBHOMepHOe IIpsAMOJIMHENHOE JBMKeHue. HepaBHomepHoe
npsIMOJUHENHOe ABMKeHHe. CpenHsss M MIHOBEHHAas CKOPOCTh Tejla IIPM HEPaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHOyckopeHHOe mnpsMoiinHeHoe nBmkeHue. CoboaHoe mnaaeHue. OIBITHI
[Nanunes.

PaBHOMepHOE BMKEHUE 110 OKpYkHOCTH. [lepuoa u yacrora obparienus. Jlunelinas u yriosas
ckopocTH. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH HerotoHa. Bropoi 3akoH Herorona. Tperuit 3akon Herotona. IIpuninun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHMs CKOJIBKEHMS, CUjla TPEHUS TOKOs,
JIpyrue BUJbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOT'O TATOTEHMsI. Y CKOpeHHE CBOOOJHOro najaeHus. [IBrkeHue
ianet Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMOCTh U eperpysKu.

PaBHOBecue MaTepualibHOM TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecwe TBEPIOro Tena C
3aKpEIUIEHHON OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec Tena. M3MeHeHne wumnynbsca. MMmynbsC cuibl. 3aKOH COXpPAaHEHHMS HMMITYJbCA.
PeakTuBHOE NBHXKEHUE.

Mexanunueckas paboTa 1 MOIHOCTh. PaboTa cuil TsHKeCTH, ynpyrocTu, TpeHus. CBsi3b SHEpPruu
u paboThl. [loTeHManpHas SHEPrUs Tena, MOAHITOr0 HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas
SHEprus cxarod npyxuHbel. Kunetnueckas sHeprus. TeopemMa 0 KHHETMUECKOW 3HEPTUU. 3aKOH
COXPAHEHHsI MEXaHUYECKOW SHEPTHH.

Hemoncmpayuu.

1. HaGmoneHrne MEXaHUYEeCKOT0 IBU)KEHUS Tejla OTHOCUTEIILHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHME IyTel M TPACKTOPUI JBHUKEHHUS OJHOTO M TOTO XK€ T€la OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

3. M3mepeHne CKOpOCTU U YCKOPEHHUS PSAMOJIUHENHOTO JBUKEHUS.

4. UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBH)KCHMUS.

5. HaOmioneHue IBUKEHUS Teja M0 OKPYKHOCTH.
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6. HaGmonenne MexaHHMUECKUX SIBICHUH, MPOUCXOAIUX B cucteme orcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHUS T€JIa OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabutoneHue paBeHCcTBa CUJl ITPU B3aUMOJIEHCTBUHM TEll.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

11. [TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOAECHCTBUHU TeIl.

12. CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECUCTBUM.

13. CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJIEHCTBUY.

14. HabumronneHne peakTHBHOTO JBUKEHHUS.

15. CoxpaHeHue MEXaHUYEeCKOM 3HEPruu IpU CBOOOIHOM Ia/ICHUH.

16. CoxpaHeHne MEXaHM4ECKON SHEPTUU IIPU ABM)KEHUH TeJIa MO/ NIEHCTBUEM MIPYKUHBL.

Jlabopamopuuvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JAIbHEUIIEro paBHOMEPHOTO ABMXKEHHUS LIapUKa
WIH TEIEKKHU.

2. Omnpenenenue cpeiHel CKOPOCTU CKOJIBKEHHS OpycKa WU ABUKSHUS IIIAPHKa 110 HAKIIOHHON
IJIOCKOCTH.

3. Omnpenenenre yCKOpEHUS Tella MPU PaBHOYCKOPEHHOM JIBHXKEHUU 110 HAKIIOHHOM TTOCKOCTH.

4. VccnenoBanne 3aBHCHMOCTH IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKEHHH 0€3
HAYaJIbHOU CKOPOCTH.

5. IlpoBepka runoresbl: €ciu pU paBHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHOM CKOPOCTHU MMYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJILKEHUS OT CHUJIbl HOPMAJIbHOT'O JAaBJICHUS.

7. Omnpenenenune K03 HUITMEHTA TPEHHUS CKOJIBKCHHUSI.

8. Omnpenenenue )XECTKOCTH MPY>KUHBI.

9. Omnpenenenne pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JBMKEHHMHU TeJa [0 TOPU30HTAIbHON
MIOBEPXHOCTH.

10. Ornpenenenne pabOThl CUIIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEMOABMKHOTO U TMOABHKHOTO OJIOKOB.
11. W3yuenune 3aK0Ha COXpaHEHUS SHEPTUN.

Pa3znen 9. Mexann4veckue KoJ1e0aHUA ¥ BOJHBI.

KonebarenbHoe nBuxkeHue. OCHOBHbIE XapaKTEPUCTUKH KojeOaHUWIl: MepHuoj, 4acToTa,
aMIuMTyna. MaTemaTHueckuidi M TPYKUHHBIM MasTHUKH. [IpeBpalieHue »SHEpruum mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxawmue kojneOaHus. BbiHyxaeHHble koneOaHus. Pe3onanc. MexaHWdyeckue BOIHBI.
CaolicTBa MexaHMUYeCKUX BOJIH. [IpofoabpHbIe U nonepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHus. MexaHnuecKue BOJHBI B TBEPJOM TeJe, CEHCMHUECKHUE BOTHBI.

3Byk. ['poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKa. MIH(Ppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebaHuii Tel moj N1eHCTBUEM CHIIBI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmtoienne BBIHYX/IEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacmipocTpanenne mpooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTUYECKHI pEe30HAHC.

ﬂaﬁopamopubte padomul u onvimol.

1. OmnpeneneHune 4acTOThI U EpHOa KOJeOaHU MaTEMaTHYECKOT0 MasiTHUKA.

2. Omnpenenenre 4acTOTHI U MepUo/ia KoeOaHUil MPYKUHHOTO MasgTHHKA.

DU A WN e
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3. HMccnenoBanue 3aBUCHMOCTH MEpHO/Ia KOJIEOAHUN TOJBEIICHHOTO K HUTH Ipy3a OT JJIHHBI
HUTH.

4. WccrnenoBaHue 3aBUCMMOCTHY NIEPHUO/A KOJIEOaHNUN IPY>KMHHOI'O MasiTHUKA OT Macchl Ipys3a.

5. IlpoBepka HE3aBUCUMOCTU NEpUoAa KojeOaHUM rpysa, MOJBEUICHHOIO K HUTH, OT MAacChl
rpysa.

6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpPHOa KOJICOaHHU MPYKUHHOTO MasiTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.

7. W3Mepenue yckopeHusi CBOOOAHOIO NaJACHHUS.

Pa3zgen 10. DiekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMarHUTHOE IoJie. DJIEKTPOMarHUTHbIE BOJNHBI. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJIH. Mcriob30BaHNe 3JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM CBS3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 1EKTPOMArHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimol.

1. V3yyeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUITEHOTO Tele(oHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas Mozens cBeta. ctounuku ceta. [IpsmonnneliHoe pacripocTpaHeHHe cBeTa. 3aTMEHHUS
Comnua u JIynasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lolHOe BHyTpeHHEE OTpa)KCHHE CBETA.
Hcnonp30BaHrEe OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOAAX.

Jlunza. Xopa mydeit B nuH3ze. Ontuyeckas cuctema QoroarnmapaTa, MUKPOCKONA M TelECKOTa.
['na3 kak ontuyeckas cucreMa. biM3opyKkocTh U 1aJbHO30PKOCTb.

Pasnoxxenue Genoro ceera B crektp. OnbiTel HbhioToHa. CrokeHHE CIEKTPajIbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonmyyenne n300pa’keHHi B INIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienne ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieil 1uH3e.
X0 nydel B pacCEeUBaroOLLIEH JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopens riasa.

11. Paznosxenue Genoro cBeTa B CIEKTP.

12. [Tony4yenue 6enoro ceera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimul.

1. WccnenoBanue 3aBUCHUMOCTH yTia OTPaKEHUsI CBETOBOI'O JIy4a OT YIJia MaJeHuUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUS IIPEMETa B IIJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH YIJla IMpPEIOMJIEHHS CBETOBOTO Jy4ya OT YIJla TaJeHus Ha
IPaHULIE «BO3IYX—CTEKIIO».

4. TlonyuyeHnue n300pakeHHI C ITOMOIIBI0 COOMPAIOIICH JTHH3HI.

5. Ompenenenue GOKyCHOTO pacCTOSIHUS U ONITHUECKOW CHIIBI COOMPAIOIIEeH JTMH3HI.

6. OnbITHI 110 Pa3OKEHUIO OEIOT0 CBETa B CIIEKTP.

7. OnBITHI 110 BOCTIPUSITHIO IIBETA MPEAMETOB MPU UX HAOIIOICHUN Yepe3 I[BETOBBIC (DUIBTPHI.

WooNOLDEWNE
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Pa3nen 12. KBanToBble iBJIeHUS.

Onbitel Pesepdopna u mnanerapHas mojzeinb atoma. Mopenbp aroma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, O6eta- u ramma-uzinydenus. CTpoeHnue aToMHOro siapa. Hykinonnas
MOJ€eJIb aTOMHOT 0 sApa. M3oronsl. Pangnoaktusnsle npespatenus. [lepuon nomypacmnana aTOMHBIX
anep.

SAnepHple peakuuu. 3aKOHbl COXpPAHEHMs 3apsIOBOTO U MAacCOBOI'O YHMCEN. DHEprus CBA3M
aTOMHBIX siep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u AeneHus saep. MicTtouHuku sHeprumn
Connua u 3B€31.

Snepnas snepretuka. JIeiicTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIEHHUS.

CrieKTphl pa3anyuHbIX I'a30B.

CrnexTp BomopoJa.

Habmonenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYyICHUH.

. Perucrpanus uznydeHust npupoaHbIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuvie pabomot u onvimol.

1. HaGmroeHue CIUIONIHBIX U TMHEWYATBIX CIIEKTPOB H3ITYUCHHS.

2. UccnenoBaHue TpEKOB: HM3MEPEHHME HHEPrud YacTUIBl [0 TOPMO3HOMY IyTH (110
doTorpadusm).

3. H3mepenue paioakTUBHOTO (OHA.

IHoBTOpPHUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpPUTEEHO-0000IIAOINK MOIYJIb MPEIHA3HAUCH I CUCTEMATH3aIllud M O0OOIICHUS
IPEIMETHOTO COJIEP>KAHUS U OIbITa JESATEIIbHOCTH, IPUOOPETEHHOTO MPU W3YYEHUH BCEro Kypca
bu3MKy, a TaKkKe g MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 9K3aMeHy Mo (usuke ans
oOyJaromuxcsi, BHIOpaBLUINX ITOT y4E€OHBIN IPEIMET.

[Ipu U3yyeHnu JaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUBI I€ITEILHOCTH, Ha
OCHOBE KOTOpPBIX 0o0OecredynBaeTcs JOCTH)KEHHUE NMPEAMETHBIX U METalpeIMETHBIX IJIaHUPYEMbIX
pe3ynbTaToB 00y4eHus, (HOpMHUPYETCs €CTECTBEHHOHAy4YHas TPaAaMOTHOCTh: OCBOCHHE HayYHBIX
METO/IOB HCCJICIOBAHMS SIBICHUM TPUPOABI M TEXHHUKH, OBIAJCHUE YMEHUSMU OOBSICHATH
dbuznyecKue sIBICHUS, IPUMEHSS MMOTYYeHHbIE 3HAHUS, PeIIaTh 3a]]a4i, B TOM YHCJIe KaueCTBEHHbBIE
U DKCIIEPUMEHTAJIbHbIE.

[IpuHUIMIIHATBHO EATENIBHOCTHBIM XapaKTep JaHHOTO pa3zelia peain3yeTcs 3a CUET TOro, YyTo
oOyuaroluecs BBIMOIHSIOT 33JaH1sl, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWN PACMO3HABATh U HAYYHO OOBSCHATH (DM3MUYECKUE SIBICHUS B
OKpY’Karollel MpUpPOo/ie U OBCETHEBHOM JKU3HH;

UCIIONIb30BAaTh HAYYHBIE METOMABl HCCIeNOBaHUs (U3MUYECKUX SBJICHUN, B TOM YHUCIE IS
MIPOBEPKH THIOTE3 M MOTYyUEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HaMOOllee BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHA,
HanpuMep, NPAKTHUECKOrO HCIOJIb30BAHMS PA3JIIMYHBIX MCTOYHUKOB SHEPIrUU HAa OCHOBE 3aKOHA
MPEBPAILCHHS U COXPAaHEHUS BCEX U3BECTHBIX BUJOB YHEPTHUU.

DU A WN R
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INIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne pU3MKKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABIEHO HA JOCTHXKEHHE
JUYHOCTHBIX, METAIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.
B pesynbrare u3ydenus Gpu3nku Ha ypoBHE OCHOBHOTO 00111eT0 00pa3zoBaHus y 00y4Jaronierocs
OyayT chOpMUPOBAHBI CIIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) naTpuoTHYECKOro BOCHIUTAHMA:
- IPOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (PU3NYEeCKON HAYKH;
- IEHHOCTHOE OTHOIICHHUE K JOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYKICHHH OOIIIECTBEHHO 3HAYMMBIX ¥ ITHYECKHUX IPOOIIEeM,
CBSI3aHHBIX C MIPAKTHYECKUM MIPUMEHEHUEM JOCTHUKCHUHN PU3UKU;
- OCO3HAaHHUE BAXKHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B ICATEIILHOCTH YYEHOTO;
3) 3cTeTHYECKOro0 BOCIIUTAHMS:
- BOCIIPUSATHE ICTETHUECKUX KaueCTB (PU3NIECKOM HAYKH: €€ TapMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HeHHOCTH HAYYHOT'0 MO3HAHMS:
- 0CO3HAHUE IEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;
- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AeSITENbHOCTH;
5) popmupoBanus KyJbTYPbI 310POBbs M SMOLMOHAJIBHOI0 0J1ar0NOTyYH:
- OCO3HAHHUE IIEHHOCTH 0e30IMacHoro oOpas3a KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH MpaBHJ 0O€30MacHOrO IMOBEIEHHS Ha TPAHCIOPTE, HAa JOPOTax, C DJIEKTPUYECKHM U
TEIUJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
- cpopMUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHKUE CBOETO MPaBa Ha OIIMOKY U TaKOTO K€ MpaBa
y IpYroro 4ejoBeKa;
6) Tpy10BOr0 BOCIMTAHUS
- aKTHBHOE Y4YaCTHE B pEIIEHUHM MPaKTHUYECKUX 3ajad (B paMKax CeMbH, 0Opa3oBaTeIbHOU
OpTaHU3aIH, TOPO/Ia, Kpasi) TEXHOJIOTUIECKOH U COIMAIbHON HAIIPaBIEHHOCTH, TPEOYIOIINX B TOM
qucie U GU3NYEeCKUX 3HaHUM;
- HHTEpeC K NMPaKTHUYECKOMY U3YYECHHUIO IPOQecCcrii, CBI3aHHBIX C (PU3UKOMH;
7) 3K0JIOrH4eCKOro BOCIIUTAHMS:
- OpUEHTalusl Ha NMpUMEHEeHHe (PU3MYECKUX 3HAHWW I PEUICHUs 3a7ad B 00JIaCTH OKpYXKarolen
Cpebl, INIAaHUPOBaHMSI TIOCTYIKOB U OILIEHKH UX BO3MOXKHBIX ITOCIIEICTBUH AJIsl OKPY>KaIOLIeH cpebl;
- OCO3HaHMeE TII00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM U TIyTeH UX PeIIeHHS,;
8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAJIbHOI M NPUPOIHON cpelbl:
- TIOTPEOHOCTh BO B3aUMOJCWCTBUYU TPU BBITIOJTHEHWH HCCIEIOBAHMNA M TPOEKTOB (HU3NIECKOMH
HaMpPaBJICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUAM JIPYTHX;
- TTOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTD;
- oTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hclie (OPMYJIUPOBATH WUJEH, MOHSITHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSX;
- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IUTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3MYECKHUX 3HAHUM;
- CTpeMJICHHE aHAIM3HPOBATh U BBIABIATH B3aUMOCBSA3H MPUPOABI, OOIIECTBA U IKOHOMHKH, B TOM
YHCIIe C MCIOJIb30BaHNeM (DPM3NYECKUX 3HAHUM;
- OIICHKa CBOMX JIEMCTBUI C y4€TOM BIHMSHMS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX INIOOAIbHBIX
MTOCJIEICTBH.
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METANPEIMETHBIE PE3YJIbTATHI

B pesynbTaTte ocBOE€HUS IpOrpaMMBl 1o (hU3HKE Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus y
oOyuyaromierocss OynyT chOpMHpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaTbl, BKIIOYAIOIINE
MO3HABATE/IbHBIE YHUBEPCAJIbHbIE Yy4yeOHbIE JIEWCTBUSA, KOMMYHUKATHBHbBIC YHUBEpCAJIbHBIC
yueOHbIe JICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHbIE YUeOHbIE ACHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jlornyeckue AecTBUA:

® BBLISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUIN);

® YCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PHUKAIMU, OCHOBAaHUS Uil 0000IIEeHUS U
CpaBHEHUS,

® BLISIBIISITh  3aKOHOMEPHOCTH U TMPOTUBOPEYHS B paccMaTpUBaeMbIX (akTax, JaHHBIX H
HAOIIOICHUSX,, OTHOCSAIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBISIBIISITh  IPUYMHHO-CIICJICTBCHHBIC CBSI3W TIPU  HM3yYeHUW (PHU3UYCCKUX SBICHHA U
MIPOIIECCOB, JEIaTh BHIBOJBI C MCIOJb30BaHUEM ACNYKTUBHBIX U WHIYKTUBHBIX YMO3AKIIOUCHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3UYECKUX BEIUYHH;

® CaMOCTOSITEIBHO BBIOMpaTh CHOCOO pelieHus ydeOHou (u3uveckol 3anadn (CpaBHCHHE
HECKOJIbKUX BapHAHTOB PEHICHHS, BBIOOP HamOoJiee MOAXOMSINEIO C YIETOM CaMOCTOSTEILHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

® 1ICII0JIB30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

® [IPOBOJUTH 10 CAMOCTOSITENIBHO COCTAaBIEHHOMY IUIaHY OIIBIT, HECIOXHBIA (PU3NUECKHii
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0OBaHNE (PU3NIECKOTO SBIICHUS;

® OlICHUBATh HAa TMPUMEHHUMOCTH U JIOCTOBEPHOCTH HWH(OpMAIWIO, TOJYYCHHYIO B XOJ€
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

® CaMOCTOSITETFHO (OPMYITUPOBATh O0OOIIEHHUST M BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, OTIBITA, UCCIICIOBAHNUS,

® IPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (DU3MUECKUX TMPOIECCOB, a TaKkKe
BBIIBUTATh MPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® IPUMEHATh PA3MUYHbIE METOMAbI, MHCTPYMEHTHI W 3alpochl MPH TMOUCKE U OTOOpe
uH(pOpPMaIIMK WIH JAaHHBIX ¢ YUETOM MPeaoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3TUYHBIX BHIOB
1 GopM Ipe/ICTaBICHHUS;

® CaMOCTOSITEIPHO BBIOMPATh ONTUMANbHYIO (OpMy TpeACTaBiIeHHUs HWHGOpPMALUU H
WLTIOCTPUPOBATH pellaeMble 33Ja4i HECIOKHBIMUA CXEMaMH, TuarpaMMamMu, HHOU TpaduKoi U ux
KOMOMHAIIMSIMH.

KoMmyHnKaTHBHBIE YHHBepCaAJIbHbIE y4eOHbIe 1eiiCTBUS:

®B X0JIe¢ 00CYXICHHS y4eOHOTro Marepuaia, pe3yJabTaToB Ja0OpaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTa€MOW TEMbl M BBICKA3bIBATh HJICH, HaIlCJICHHBIC HA
peleHre 3a7a4u 1 NoepKaHue 0IaroKenareaIbHOCTH OOIIEeHUS;

® COTTOCTABJISITh CBOM CYXKJICHHUS C CY)KJICHUSIMHU JPYTUX YUYaCTHUKOB JUajora, 00OHapyKuBaTh
pa3uyue U CXOACTBO MO3UIIHIA;

® BBIPAXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MTUChbMEHHBIX TEKCTaX;
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® [TyOJIMYHO TPEACTABIATH PE3YIbTAThl BHIMOJIHEHHOTO (PU3NUYECKOTO ONbITa (IKCIIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

® [IOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJbHOW pabOTHI MpH
PEIICHUH KOHKPETHOM (PU3HYECKOM MPOOIEMBI;

L] HpI/IHI/IMaTb eian COBMGCTHOﬁ JACATCIIbPHOCTH, OpI‘aHI/ISOBBIBaTB IIGI\/JICTBI/ISI 110 eé JOCTHUIKCHHUIO:
pacupenensaTh poyik, 00CYXIaTh IPOLIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS
HECKOJILKHX JIFOJICH;

® BHINOJHATH CBOIO 4YacTh palOThl, JOCTHIas KadeCTBEHHOTO pe3ysbTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTHUMH YICHAMU KOMAaH/IbI;

® OIICHMBATh KAayeCTBO CBOEr0 BKJIAJA B OOIIMH MPOAYKT IO KPUTEPHUSAM, CAMOCTOSITEIILHO
c(OPMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusaunus:

® BBEISIBJIATH IPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CUTyalMsX, TPEOYIOUIUX IJIs pEeLICHUs
(bu3nUecKrx 3HaHUM;

® OPUEHTUPOBATHCS B PA3JIMYHBIX [TOIX0/1aX MPUHATUS PelLIEeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelIeHus B rpyIIe, IPUHITHE PEILICHUH TPYIIOoil);

© CaMOCTOSITEJIBHO COCTaBJATh AQJNTOPUTM perieHus (GU3MYECKOM 3ajaud  WiIM IUIaHa
UCCIIEIOBaHMS C YUETOM UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh
IIpeJIaracMble BApUAHTBI PEILICHMI;

e Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLUOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ N3MEHEHNUS,

© O0OBSICHATh NPUYMHBI JIOCTH)KEHUS (HEIOCTHMIKEHHUs) PE3yNbTaTOB JAEATENbHOCTH, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJIHEHUS (PUIUUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENbCTB, M3MEHUBIIMXCS CUTYyallHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM;

® CTaBUTH ce€0s1 Ha MECTO JIPYroro 4ejaoBeKa B XO0JI€ CIIOpa UM JUCKYCCUU HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

® [IPU3HABATH CBOE MPABO HA OIIMOKY MPU peIIeHUH (PU3MUECKUX 3a/1a4 UM B YTBEPKICHUIX
Ha Hay4HbIE TEMbI M TaKOE K€ MPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuyeHuss B 7 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® [ICII0JIb30BATh MOHATHS: (PU3NYECKUE M XUMUYECKHUE SIBICHUS, HAONI0/IeHNEe, IKCIIEPUMEHT,
MoOJielb, TUIOTE3a, €IUHUIBI (PU3MUECKUX BEJIMYUH, aTOM, MOJIEKYyJa, arperatHbleé COCTOSHUS
BemecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYeCKOe JIBHXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, IPSIMOJIMHENHOE), TPaeKTOpHs, paBHOICHCTBYIOIIAs cuia, Aeopmanus (yrnpyras,
IUIACTHYECKAas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

epaznmuuath sBieHUs (muddy3us, TEII0oBOE NBM)XCHHE YaCTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JABM)KEHUE, NHEPIIHS, B3aUMO/ICHCTBUE TEJl, paBHOBECHE TBEPBIX TEI
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C 3aKpEIIEHHON OChIO BpallleHUs, Ilepeiaya JAaBJIeHUs TBEPABIMU TEJIaMHU, KHUIKOCTAMHU U ra3aMy,
aTMoc(epHoe JaBlieHuE, MJIaBaHUe TeJ, MPEBPAIlleHUs] MEXaHUYECKOW HEPTUU) M0 OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPHPYIOIINX JaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUYECKUX SBICHUH B OKPYXKAIOLIEM MUPE, B TOM
yuciie (u3nuecKre BJICHUS B MPUPOJIE: MPUMEPHI ABHKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B >KUBOI
U HEXUBOW NpHUpOJE, ACHCTBHE CUJIBI TPEHHUS B MPUPOJEC M TEXHUKE, BIMSHHE aTMOC(HEPHOTO
JABJICHUS HA KUBOM OpraHu3M, IUIABaHHE PBIO, phIYaru B TeJiE YeJOBeKa, MPU ITOM MEPEBOIUTH
NPaKTUYECKYIO 3a7ayy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIC CBOMCTBA (NPU3HAKK) (PU3UUECKUX
SIBIICHHI,

® ONHCHIBATh M3YYEHHBIC CBOICTBAa Teln M (PU3UYECKUE SIBJICHUSA, UCHOJIB3yd (PHU3MUECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTD BELIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTH, CHJIA
VIPYTOCTH, CUJIa TSKECTH, BEC Tella, Cujla TPeHus, JaBieHue (TBEPAOTO Tena, KUIKOCTH, rasa),
BBITQJIKMBAIOIIAsl CHJIA, MEXaHW4YecKass padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI,
KO3 UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHU3MOB, KHHETHUYECKas M MOTEHIIUAIbHAS YHEPTUS ), TIPH
OTHMCAaHWUH TPABWIIBHO TPAKTOBATH (PM3UYECKUN CMBICI MCIIOJIBb3YEMBIX BEIUYHH, HX 0003HAUCHHUS
U eIUHUIBI (PU3HUECKUX BEIUYUH, HAXOIUTHh (DOPMYIbI, CBS3bIBAIONIME JaHHYIO (DU3HUECKYIO
BEJIMYMHY C JAPYTUMH BEIWYMHAMH, CTPOUTH I'paUKH HM3YYEHHBIX 3aBHCHMOCTEH (M3MYECKHX
BEJIMYUH;

® XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKHUE SBICHHUS M IPOLECCHl, UCIOIB3Yys IMpaBHIIa
CIIOKEHMsI cUJl (BOJIb OJHOU MpsiMoit), 3akoH I'yka, 3akoH Ilackainsd, 3akoH Apxumena, NpaBUiIo
paBHOBecHsl pbluara (0JI0Ka), «30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYeCKON
SHEPIrUH, IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE
BBIPaKCHHE;

© OOBSICHATD (PM3MUECKUE SIBJICHUS, MPOLECCHl U CBOICTBA TEN, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluil TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-CIIEJICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHE U3 1—2 JIOrMYecKUX IIaroB ¢ Omnopoil Ha 1-—2 H3ydeHHBIX CBOHCTBA
bu3HYecKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIE 3a7auu B 1—2 AeWCTBUS, UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE
¢u3nyecKkue BEIUYMHBI: HAa OCHOBE aHajdW3a YCJIOBUS 3a/aYd 3allHChIBaThb KPATKOE YCJIOBHE,
HOJCTABIATh (PU3NUECKUE BETUYMHBI B (POPMYJIBI U MPOBOJUTH PAaCUEThl, HAXOIUTH CIIPABOYHBIE
JaHHbIE, HEOOXOTUMBIE JIJIs PELLIEHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJIyYeHHOM (hn3nuecKoit
BEJIMYMHBI,

® pacrio3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PELINTh IPHU MOMOLIU (PU3UYECKUX METOJOB, B
ONMCAHUN HCCIIEJIOBAaHMS BBIACIATH MPOBEPSEMOE MPEANoNokKeHne (TUIOTe3y), pa3inyaTb U
UHTEPIPETHUPOBATH MOJYUYEHHBIH pe3ysabTaT, HAXOUTh OIIMOKHU B XOJI€ OMBITA, JI€7aTh BHIBOJbI IO
€ro pe3yJbTaTaMm;

® [IPOBOJIUTH OIBITHI 10 HAOMIONEHUIO (U3NYECKUX SIBICHUN WM (QU3NYECKUX CBOWCTB TEI:
(dbopMynHpoBaTh TMPOBEpSEMBbIE TPEANOJIOKEHHSI, COOMpPaTh YCTAHOBKY U3 MPEUIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

® BHIMOJIHATE TNPSIMBbIE M3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEéMa, CWIBI U
TEMIIepaTypbl C HCIIOJb30BAaHUEM aHAJOTOBBIX M IU(POBBIX MPHUOOPOB, 3aUCHIBATh MOKa3aHU
pUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (pu3nyeckol BETUYMHBI OT JPYro c
UCIIOJIb30BAHUEM TPSMBIX M3MEPEHUH (3aBUCHMMOCTH MYTH PAaBHOMEPHO ABIIKYILIETOCS Tejla OT
BPEMEHM JBMKEHMsI Tela, CHJIbI TPEHMsI CKOJNBbXKEHHsS OT Beca Tejia, KayecTBa 00pabOTKH
MOBEPXHOCTEN TEJ M HE3aBUCHUMOCTU CWJIBI TPEHHS OT IUIOIIAJM CONPUKOCHOBEHMSI TEJ, CHJIBI
YIOPYTOCTH OT YJUIMHEHUSI IPY>KUHBI, BHITAIKUBAIOLIEH CUITBI OT 00bEMA MOTrpyKEHHOM YacTH Tena
U OT IJIOTHOCTH JKUJAKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Tela, OT IIyOMHBI, HA KOTOPYIO
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HOTPYKEHO TEJIO, YCIOBHM IJIaBaHUs Tell, YCIOBUI paBHOBECHS pbluara u 0JIOKOB), y4aCTBOBATh B
IUIAaHUPOBAaHUM Y4EOHOTO MCCIEOBAaHUs, COOUPATh YCTAHOBKY M BBIIOJHITH U3MEPEHUs, CIenys
NpPEUVIOKEHHOMY IUIaHy, (DUKCHpOBaTh pe3ylbTaThl MOJXYYEHHOW 3aBHCUMOCTH (U3UUECKUX
BEIMYMH B BHJIE NPEAJOXKEHHbIX TaOmul M rpaduKoB, JeJlaTh BBIBOABI IO peE3yJbTaTaM
UCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJITMUUH (IUIOTHOCTh BEIIECTBA KUAKOCTH U
TBEPAOrO TeENa, CWIA TPEHUS CKOJIBKEHUS, [aBICHUE BO3AYyXd, BBITAIKMBAIOLIAs CHIIA,
JeMCTBYIOIIAs Ha MOTPYKEHHOE B KHUIKOCTh TENO, KOA(POUIIMEHT MOJIE3HOTO JCHCTBHS MPOCTHIX
MEXaHU3MOB), Cleays MNPEAJOKEHHONM MHCTPYKLMM: IIPU BBINOJIHEHUM H3MEpPEHUH coOHupaTh
HKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHUE UCKOMOW BEJIMUNHBI;

e coOI0/1aTh NpaBUJIa TEXHUKHU 0€3011aCHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYA0BAaHUEM;

® yKa3blBaTh NPUHLUIIBI JEHCTBUSA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOILIAIOIINECcs] COCY/bl, OapoMeTp, pbluar, HOJBM)KHBIM M HEMOJIBMXKHBIA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

® XapaKTepu30BaTh MPUHIUIBI IEHCTBUS M3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OIOpOM Ha UX ONHKCAHUSA (B TOM YHMCIIE: MOAIUIHUKN, YCTPOUCTBO BOJONIPOBO/1A, THAPABINYECKUI
Pecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HACOC, apeoMETp), UCIOJb3ys 3HAHUSA O CBOMCTBaX
du3nUecKux sBICHUA U HEOOXO0MMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTH NPUMEPHI (HAXOAUTh MH(OPMAIUIO O IPUMEPAX ) IPAKTUYECKOTO HCIOIb30BAHUS
(¢u3nyecKrux 3HaHUI B MOBCEHEBHOW >KU3HU AJIs1 oOecrieueHust 6e3011acHOCTH PU OOpalleHuu ¢
npuOopaMl M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAaHEHHUS 3/0pOBbS U COOJIIOICHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpeLE;

® OCYILIECTBIIATH OTOOP MCTOYHUKOB MH(pOpMannu B IHTepHETE B COOTBETCTBUU C 33/1aHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIUXCS 3HAaHUM M IYTEM CPaBHEHHUs pPa3IU4HBIX
UCTOYHUKOB BBIIEIATh MH(OPMAIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBON MM MOXET ObITh
HEJIOCTOBEPHOM;

® ICTIOJIb30BATh TPU BBINIOJHEHUH YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISAPHYIO JIUTEPaTypy
(bU3MUECKOro coJiepxaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTi IHTepHeT, BlafeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, IPeoOpa30oBaHUs HHPOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBIE KpaTKWE IMHUCBMEHHbIE M YCTHbIE COOOILICHMS Ha OCHOBe 2—3
UCTOYHUKOB MH(OpMauu (pU3NUEcKoro cojep:KaHus, B TOM 4Hcie MyOIMYHO AenaTh KpaTKue
COOOIlleHUsI O pe3yJabTaTaXx IPOEKTOB WM YYE€OHBIX HCCIEIOBaHUM, NpU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIH MOHATUHHBINA ammapaT Kypca (DU3MKH, CONMPOBOXIATh BHICTYIUICHHE
MpE3EHTALNEN;

® [IpH BBINOJIHEHUH Y4EOHBIX TPOSKTOB U UCCIIEAOBAHUM pacipeensiTh 00I3aHHOCTH B IpyIIe
B COOTBETCTBUU C IIOCTABJIEHHBIMU 3a/JadaMH, CJIECIWUTH 3a BBIIOJIHEHUEM IUIaHA JEHCTBU,
aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIaJA B JACSITEIBHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJIEHCTBUE, YUNTBIBasi MHEHHE OKPYKAIOIIHX.

K kxoHny oOyuyeHuss B 8 kJjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® 1ICTI0JIb30BAaTh MTOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JBUKEHNE aTOMOB U MOJIEKYJI,
arperaTtHble COCTOSHUSI BEILECTBA, KPUCTAINIMYECKHE U aMOp(HbIE Tena, HACBIIICHHBIH WU
HEHACBIUICHHBIA Map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOU
JIBUTaTelb, JJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsAll, AJIEKTPUYECKOE TI0JIe, IPOBOJHHUKU U
JUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

epa3nuyaTh SBJICHHUS (TEIUIOBOE pacIIUpeHHe M CXaThe, TeIulonepeaaya, TemIoBoe
paBHOBECHE, CMAauMBaHUE, KaNWUIAPHBIE SIBJICHUS, WCHApEeHHE, KOHJEHCAllVs, IUIaBJICHUE,
KpucTtaym3anusi (OTBEepAEBaHME), KUIIEHUE, Terionepeaaya (TErIonpoBOJHOCTh, KOHBEKIHS,
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U3JIY4YEHHUE), DIIEKTPHU3AlMA TeJ, B3aUMOJICHCTBHE 3apsi/ioB, JEHCTBHUSA AIIEKTPHUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBHE MAarHUTOB, JCWCTBUE MAarHUTHOIO MOJIS HA MPOBOJHUK C
TOKOM, 3JICKTPOMAarHWTHAs MHIYKLHKS) 1O OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh NPOSBICHUE W3YUYECHHBIX (PU3NYECKHUX SIBICHUH B OKPYXAIOIEM MHUpPE, B TOM
quciae (pu3MUecKue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKCHHE U KaWUISPHBIC SBJICHUS B
NpUpoJie, KPUCTAUIBI B mpupojae, uzinydenue ConHila, 3aMep3aHue BOJIOEMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHUe POCHI, TyMaHa, UHEs, CHETa, JIEKTPHUECKUE SABICHHS B aTMOc(epe, dIEKTPUIECTBO
YKUBBIX OPraHU3MOB, MarHUTHOE 110JI€ 3eMJTH, JIpeii} MOII0COB, POJIb MATHUTHOTO MOJIS AJIs JKU3HU
Ha 3emuie, OJISIPHOE CUSHUE, TIPH 3TOM MEPEBOJUTDH MPAKTHUYECKYIO 3a/a4y B yU4eOHYIO, BBIACTATD
CYyIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUZNUECKUX SBIICHUM;

® ONHCHIBATh M3YYECHHBIC CBOICTBAa TelN M (PU3UYECKUE SIBJICHUSA, UCHOJIB3yd (PHU3MUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJIWYECTBO TEIUIOTHI, YAEIbHAS TETJIOEMKOCTD
BEIIECTBA, y/IeIbHasl TEIUIOTA IJIaBJICHHUS, yeIbHAs TEIUIOTa MapooOpa3oBaHus, yAeIbHas TEeII0Ta
CrOpaHusl TOIUIMBA, KOX(PQHUIMEHT IIOJIE3HOTO ACWCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/lyXa, OJJEKTPUYECKUN 3apsal, Ccujla TOKa, OJJIEKTPUYECKOE HampsKeHUe,
COIIPOTHBIICHUE TPOBOJHMKA, YACIHHOE COINPOTHBICHHE BEIIECTBA, paboTa M MOIIHOCTb
AIEKTPUYECKOTO TOKA), PU OMKUCAHUY MPABUIHLHO TPAKTOBATH (DU3HMUECKUN CMBICI MCITIOIb3yEMbIX
BEJIMYMH, 0003HAYCHHUS U CIUHHIBI (PU3MUECKUX BEIWYHMH, HAXOIUTH (HOPMYJIBI, CBS3BIBAIOIIHE
JaHHYI0 (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU BEIWYMHAMH, CTPOUTH TIpadUKu H3yYECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUYECKUE SIBICHUS U MPOLECCHI, UCIONb3ysS OCHOBHBIC
MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOpUU CTPOCHMS BEUIECTBA, MPHUHIIMII CYMEPHO3UIHH
noJiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHU 3aps/a, 3akoH Oma 1S yJacTKa 1enH, 3aKOH
Jxoyns—JleHua, 3aKk0H COXpaHEHHsI SHEPTUH, TPU TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA
¥ 3aIHCHIBATh €T0 MaTEMATUIECKOE BHIPAKECHHE;

© 00BSACHATH (PU3MUYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CHUTyallui
NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHe W3 1—2 JOrM4ecKuX IIaroB ¢ OMopol Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHBIC 3a7auu B 2—3 JCWCTBUS, MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 33/Ja4M 3alMChIBaTh KpPAaTKOE YCIIOBHE,
BBISIBIISITH HEIOCTATOK JTAHHBIX ISl PEIICHHS 321241, BEIONPATH 3aKOHBI H POPMYIIBI, HEOOXOMMEBIE
JUIs €€ pelieHus], IPOBOUTh Pacu€Thl U CPAaBHUBATH OJIYUEHHOE 3HaUeHUE (PU3NUYECKOI BETMUMHbI
C M3BECTHBIMU JaHHBIMU;

® pacro3HaBaTh MPOOJIeMbl, KOTOPblE MOXKHO PEIIUTh MpPU MOMOIIU (PU3NYECKUX METOJOB,
UCTONb3Yysl ONHMCAHUE WCCIICAOBAHUS, BBIICIATh IPOBEPSIEMOE NPEINOI0KEHNE, OLIEHUBATh
NPaBUIHHOCTP MOPSAKA MPOBEACHUS UCCIIEIOBAHHUS, I€IaTh BEIBOIBI;

® [IPOBOJIUTH OMBITHI MO0 HAOMIONEHUIO (PU3MUYECKUX SIBICHUH MM (PU3MYECKHX CBOMCTB Tem
(KanuJUIpHBIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT ero 00b&Ma, TeMreparypbl, CKOPOCTH
nporiecca OCTHIBAaHHMS M HArpeBaHMs TPU HM3IYYSCHHH OT I[BETa W3IyJaromiei (MOrIomaromnei)
MOBEPXHOCTH, CKOPOCTh UCMIAPEHUS BO/IBI OT TEMIEPATYPhI )KUAKOCTH U TUIOIIAAN €€ TOBEPXHOCTH,
DIIEKTPHU3ANHNS T€ W B3aUMOJICHCTBUE IJIEKTPUYECKUX 3aps/IOB, B3aWMOJIECHCTBHE TOCTOSHHBIX
MarHuTOB, BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, I€HCTBUS MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWMCTBA DJIEKTPOMAarHUTA, CBOWCTBA JJIEKTPOJBUTATENS MOCTOSHHOTO
TOKa): (POPMYJIMPOBATEH MPOBEPSEMBIE MPEIOIOKEHNS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsI, ONUCHIBATH X0/ OMBITA H (HOPMYITUPOBATH BEIBOJIBL;
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 BBINOJIHATD NIPSIMbIE U3MEPEHHUs TEMIIEPATYPbI, OTHOCUTEIILHON BIJIAYXHOCTH BO3/yXa, CUJIBI
TOKa, HANPSDKEHUS C UCIOJIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U TATYUKOB (PU3MUECKUX BEITUYHMH,
CpaBHUBATb PE3YyJIbTAThl U3MEPEHUN C yUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTh HCCIICIOBAaHHE 3aBUCHUMOCTH OJHOM (pu3MyecKod BENUYMHBI OT JPYro C
UCIIOJIb30BAaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTDH COIPOTHBIIEHUS IPOBOJHUKA OT €T0 JUIMHBI,
IUIONIA/IN MONEPEYHOI0 CEUYEHNUS U yIEIbHOTO COIPOTUBIICHUS BEILECTBA IIPOBOJIHUKA, CUIIBI TOKA,
UYIIEro 4epe3 NPOBOJHUK, OT HAIIPSKEHUS HA IIPOBOJHUKE, UCCIIEIOBAHKE ITOCIIEN0BATEIBHOIO U
HapajjIeNIbHOrO COeMHEHUH MPOBOJHUKOB): IUIAHUPOBATh UCCIIE0BaHUE, COOUPATh YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, CIelys MPEAJIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJIbTaThl MOTYYSHHOM
3aBUCUMOCTH B BUJIE TaOJIUI] U I'paMKOB, JAeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3nyYecKnx BeNUYMH (yHeNbHAs TEIUIOEMKOCTh
BELIECTBA, COITPOTUBIIEHUE ITPOBOJHHKA, pa00Ta M MOIIHOCTh AIEKTPUUYECKOT0 TOKA): IUIAHUPOBATh
U3MEpEeHus, cOOUpPaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAysl NMPENI0KEHHOM HMHCTPYKLMHU, U
BBIUNCIISTH 3HAUEHUE BEIUUUHBI,

e coOMI0/1aTh NMpaBUJla TEXHUKHU 0€3011acHOCTH NpH padoTe ¢ 1a00paTOPHBIM 000PYA0BAaHUEM;

® XapaKTepU30BaTh MPUHIUIBI ICHCTBHUS N3YUYECHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OIOpOM Ha UX OMHUCAHMS (B TOM UHMCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, IapoBasi TypOuHa,
amIepMeTp, BOJBTMETpP, CUETUMK HJIEKTPUUYECKON HSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE HPUOOPBI,
HarpeBaTeJIbHbIE 3JIEKTPOIIPUOOPHI (IIPUMEPBI), IEKTPUUECKUE MPEIOXPAHUTENH, HIEKTPOMArHuT,
3JIEKTPOJIBUTATElIb MOCTOSIHHOTO TOKA), UCIOJb3Yysl 3HAHUSA O CBOMCTBAaX (PM3MYECKUX SIBICHUH U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (PKUJAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTEIb
BHYTPEHHEI0 CropaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTAaBJISITh CXEMbI IEKTPUYECKUX LENen C
HOCJIEI0BATENbHBIM U AapajlIeJIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUCHMUS
AJIIEMEHTOB JIEKTPUUYECKUX LIETIEH;

® [IPUBOANTH MPUMEPHI (HAXOAUTh MH(OPMAITUIO O TPUMEpPax) MPAKTUYECKOT0 UCIIOIb30BaHUs
(Gu3nUecKruX 3HaHUI B TIOBCEHEBHOW >KM3HU 7S oOecrieueHust 6e30MacHOCTH MPU OOpallleHuu ¢
npuOopaMl M TEXHUYECKUMHU YCTPONCTBAMHU, COXPAaHEHHUS 3/I0pOBbS U COOJIIOICHHUS HOPM
HKOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

® OCYUIECTBIJIATh MOUCK MH(pOpMaluu (pusudeckoro cojepxkanus B VMHTepHeTe, Ha OCHOBE
UMEIOUINXCS 3HAaHUM U MyTEM CpaBHEHHUS TOIOJHUTENBbHBIX HCTOYHUKOB BBILAEIATH HH(OPMALIKIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;

® [ICII0JIB30BATh MPHU BBIIOJHEHUM Y4E€OHBIX 3aJaHUN HAYYHO-TIONMYJIAPHYIO JIUTEPATypy
(bu3HYECKOro coiepKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchl cetu HTepHeT, BnaaeTs npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa30BaHus MHPOPMALIMHU U3 OJHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

eco3/aBaTh COOCTBEHHBbIE IIMCBMEHHBIE U KpaTKWE YCTHbIE COO0OIlIeHus, 00o00mas
MH(GOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (PU3UYECKOrO COAEp:KaHMs, B TOM YHCIE IMYOJINYHO
IIPEJICTABIISITh PE3YIIbTAThl IPOEKTHOMN UIIM UCCIIE0BATEIBCKOM AESTEIbHOCTH, IIPY 3TOM I'PaMOTHO
UCIOJIb30BaTh M3y4YCHHBIH MOHATUHHBIA amnmapaTr Kypca (U3MKH, CONPOBOXKAATH BBICTYIJICHHUE
MpE3EHTALNEM;

®IpH BBHIMOJHEHUH Y4YEOHBIX TMPOEKTOB U HCCIENOBAaHUN (U3MUECKHUX IPOIECCOB
pacrpenenaTe 00S3aHHOCTH B TPYIINE B COOTBETCTBUHU C MOCTABJICHHBIMH 33Ja4aMH, CIEIUThH 3a
BBITMIOJTHEHUEM IUIaHa AEMCTBUN U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIIa]
B JIEATEIBHOCTD TPYIIIbI, BEICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJEICTBHE, IPOSIBIIASA TOTOBHOCTD
paspemarh KOH()IUKTHL.

K koHiy oOydyeHus B 9 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:
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® ICTIONIL30BAaTh  MOHSTHS: CHCTeMa OTCcuéra, MarepuajbHas TOYKA, TPaCKTOpPHS,
OTHOCUTEIIFHOCTh MEXaHWUYECKOTO ABWKCHHS, AedopMmarus (ynpyras, IiacTHuYecKas), TPEHHE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3Kd, LIEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUsI U BOJIHBL,
3BYK, UH(PPa3BYK U yIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IIIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIIBHO30PKOCTh, CIIEKTPHI UCITyCKaHWS M TOTJIONICHMS, anb(a, OeTa- u raMmma-
U3ITy4eHUs], U30TOIBL, SZepHasi YHEPreTHKA;

epa3yinyaTh SBJEHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TIaICHUE TEJl, PABHOMEPHOE JIBUKCHHE
MO0 OKPY)XHOCTH, B3aUMOJCHMCTBHE TeJll, PEaKTUBHOE JBI)KEHUE, KOJIeOaTeJbHOE JBUKCHHE
(3aTyxarolue U BBIHYXICHHBIC KOJ€OaHMs), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHHUE 3BYKA,
NPsIMOJIMHEHHOE pacnpocTpaHEeHHe, OTpPakeHHWE W IMPEJIOMJICHHE CBETa, IOJIHOE BHYTpPEHHEE
OTpa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETa B CIEKTP U CJIOKEHHE CIHEKTPaJIbHBIX IIBETOB,
TUCTIEpCUsl CBETa, €CTECTBEHHas paJHMOaKTHUBHOCTh, BO3HHUKHOBEHHE JIMHEHYAaTOro CIEKTpa
M3JIYYCHHS) TI0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (hPU3UUYECKOE SIBIICHUE;

® pPacrio3HaBaTh MPOSBICHUE M3YUCHHBIX (DU3MUECKHX SIBJICHUU B OKPYI)KaIOMeM MHUpPE (B TOM
yucie (QU3NUeCKUe SIBJICHUS B TMPUPOJIE: NMPWIMBHI U OTJIMBBI, JBIKeHUE TUiaHeT ColHEeuHOH
CUCTEMbI, PEAKTHUBHOE JBI)KEHHE J>KUBBIX OPraHU3MOB, BOCHpPUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSCEHHE, CECMUYECKHE BOJIHBI, I[yHAMH, 3X0, I[BETA TEJI, ONTHYECKUE SABJICHUS B MPUPOJIE,
OHOJIOTHYECKOe JIEHCTBUE BHUJIUMOTrO, YiIbTPa(HUOIETOBOrO W PEHTTEHOBCKOTO U3Iy4YEHHH,
€CTCCTBCHHBIN PaJIMOAKTUBHBIN ()OH, KOCMHUYECKUE JTY9H, PAJUOAKTHBHOE H3JIYICHUE TPUPOTHBIX
MUHEPAJIOB, NEHCTBIE PAAHMOAKTUBHBIX U3JIyUEHUN Ha OPraHU3M YelIOBEKa), PU 3TOM MEePEeBOAUTD
MIPaKTUYECKYIO 3a7a4y B Y4EOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX
SIBJICHUIA;

® OIMCHIBATh W3YYCHHBIC CBOWCTBA Tell M (PU3UUECKHUE SIBJIICHUS, HCIOJIB3YsS (DU3NUYECcCKue
BEITMYUHBI (CpEHssE ¥ MTHOBEHHAs CKOPOCTh TeJia MPU HEPAaBHOMEPHOM JBHKEHUM, YCKOPEHHUE,
nepeMeNIeHue, MyTh, YTI0Basi CKOPOCTh, CHJIA TPEHHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE
CBOOOJTHOTO MAJICHHs, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHUJIbI, MEXaHUUYeCKasi paboTa U MOIIIHOCTb,
NOTEHIMAIbHAsl SHEPTUs Tela, MOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHUUAIbHAS SHEPTHs
CXKATOW TPYKUHBI, KHHETUYECKAsl SHEPTUsl, MOJHAs MEXaHWYeCKas SHEPrHs, MepUoj] U 4acToTa
KoneOaHui, NJIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTellb
MIPEJIOMJIIEHUST CPE/IbI), IPU ONMMMCAHUH MTPABUIILHO TPAKTOBATH (PU3UUECKHUIN CMBICI UCTIOIB3yEeMbIX
BEJIMYMH, O003HAYEHHUS W €AMHMIIBI (PU3NYECKUX BEITUYMH, HAXOAUTH (DOPMYIBI, CBSI3bIBAIOIIHE
JaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpadUKHd HU3YYCHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

® XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBJICHUS W TPOIIECCHI, HUCIOJIb3Ys 3aKOH
COXpPAHEHHUs SHEPruH, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHIMI CYNEPHO3ULIMH CHJI, TPUHIUI
OTHOcHUTENbHOCTH [ames, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKCHHS
U TpeIOMJIEHUS] CBETA, 3aKOHbl COXPaHEHUs 3apsS0BOTO M MAacCOBOI'O YHCEN MpHU SACPHBIX
peaKIMsIX, IPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA 1 3aITUCHIBATH €70 MAaTEMAaTHYECKOE
BBIPAKECHHUE;

® O0BSCHATH (PU3UUECKHE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYyaIlUi
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
00BsicHeHHE U3 2—3 JOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3YyUEHHBIX CBOWCTBA (PU3MUECKUX
SBJIEHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

epemiaTh pacy€THhIE 3a/ayu (OMUparoluecs Ha CUCTeMY U3 2—3 ypaBHEHMIl), MUCHOJIb3ys
3aKOHBI ¥ (hOPMYIIBI, CBA3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAllM3a YCIOBHUS 3a7aud
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3aMMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAMOIINE WM H30BITOYHBIC JAaHHBIC, BHIOUPATH
3aKOHBI H (OpMyNbl, HEOOXOAMMBIC [JISl pEUIeHMs, MPOBOAUTH pacu€Thl W OILICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUYCHHS (PU3MYECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUINTbh HpPU MOMOLIU (PU3MUYECKUX METOJIOB,
UCIIONIBb3YSl OIMCAaHUE WCCIIEIOBaHUS, BBIACNATH MPOBEpsieMOE MPEAIOI0KEHUE, OICHUBATD
NPAaBWIBHOCTh TOPSIKA TPOBEACHUS HCCICIOBAHUS, JieJaTh BBIBOABI, HWHTEPIPETHPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

® [IPOBOJIUTH OTIBITHI IO HAOIIOJECHUIO (PU3NUYCCKUX SBICHUN WM (PU3HUECKUX CBOMCTB TEIN
(u3ydyeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHUs SHEPTUH, 3aBUCHMOCTb IEpPHOa
Kosie0aHui NMPYKUHHOTO MasiTHUKA OT MAacChl rpy3a U *KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTMTY/IBI MaJIBIX KOJICOAHWI, MPSMOIUHEHHOE paclpOCTpaHEHUE CBETA, pa3joKeHUe Oenoro
CBETa B CIEKTpP, U3yUYCHHUE CBOWCTB M300paXEHUS B IIOCKOM 3€pKaje U CBOWCTB M300pakeHUS
npeaMera B coduparomeil TuH3e, HabI0AeHNE CIUIONIHBIX M JTMHEHYAThIX CIIEKTPOB M3ITYUEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyHOBaHUS, OMUCHIBATH XOJ
OTIBITAa M €T0 PE3YJbTaThI, (HOPMYIUPOBATH BEIBOJIHI;

® [IPOBOJUTH IIPU HEOOXOAUMOCTH CEPUIO TPSIMBIX U3MEPEHUI, ONPEeIsisl CpeJHee 3HAUCHHE
u3MepsieMoil BeNMMYUHBI ((POKYCHOE pacCTOsIHHME COOMparoliel JWH3bI), 0OOCHOBBIBAaTH BHIOOD
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

® [IPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTEMN (PU3MUECKUX BEIIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpeHUi (3aBUCUMOCTh ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUKCHHUU 0€3 HadaIbHOU
CKOPOCTH, Mepuojia KoieOaHN MaTeMaTHYeCKOro MasgTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH yria
OTpaKEHHsI CBETa OT yIjla MaJeHUs W yIiia TPEJIOMIICHUS OT yrila MaJeHWs): TUIAHUPOBAThH
HCCJIEIOBAHKUE, CAMOCTOSITEIbBHO COOMpPATh YCTaHOBKY, (PUKCHPOBATH PE3yabTaThl MOTYyYEHHOM
3aBHCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TAONHUI[ U Ipa)MKOB, AETaTh BEIBOJBI IO PE3yabTaTaM
UCCJICJIOBAHMUS,

® [IPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BETUYHUH (CPEqHssi CKOPOCTh M YCKOpEHUE
TeJIa TIPY PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO IMACHHUS, KECTKOCTh TPYKUHBI,
KOX(P(UIIMEHT TPEHHUS CKOJIbKEHUS, MEXaHWueckas pabdoTa M MOIIHOCTh, YacTOTa W MEPHO
KOJICOAHUH MaTEeMaTHYECKOTO M MPY>KUHHOTO MasiTHUKOB, ONITUYECKAast CHJIa COOMPAFOIIEH JINH3HI,
paavoaKTUBHBIN (DOH): TUIAHUPOBATh M3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHSI, CISAYS MPEII0KEHHOW HHCTPYKIIMH, BBIYHCIISATH 3HAYCHUE BEITUYHHBI U
AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YIETOM 33JaHHOMN MOTPEUTHOCTH N3MEPEHHIA;

® cOOJTI01aTh MpaBUjIa TEXHUKU OE€30M1aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBaHHUEM;

® pa3IM4aTh OCHOBHBIE MPHU3HAKH M3YYEHHBIX (DM3NYECKUX MOJEJCH: MaTepHaibHasl TOUKa,
a0CoIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A, TUITAHETapHAasi MOJIENb
aToMa, HyKJIOHHas! MOJIeJIb aTOMHOTO SIpa;

® XapaKTePU30BaTh MPUHITUIIBI JCHCTBUS H3yYCHHBIX MPUOOPOB U TEXHUYCCKUX YCTPOMCTB C
OTIOPO¥ Ha MX OTMCAHMSI (B TOM YHCIIE: CITUAOMETP, JATIYHKH TOJIOKESHHUS, PACCTOSTHUS U YCKOPEHUS,
pakera, 3X0JI0T, OUKH, IEPUCKOT, (hoToanmapar, ONTHUECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMET,
Kamepa BuiibcoHa), MCTONB3ys 3HAHHWS O CBOMCTBAX (PU3WUYECKHX SIBICHUA W HEOOXOIUMBIE
¢du3nueckne 3aKOHOMEPHOCTH;

® HICITOJIB30BATh CXEMBI W CXEMAaTHYHBIC PHUCYHKH HW3YUYEHHBIX TEXHUYECKHX YCTPOMCTB,
WU3MEPUTENBHBIX MPHUOOPOB W TEXHOJIOTHUYECKHUX TPOIIECCOB MPU PEIICHUH YIeOHO-TIPaKTUIECKUX
3aJa4, ONTHYECKUE CXEMbI JUIS MOCTPOSHHs M300pakeHUIl B IJIOCKOM 3epKayie M coOmparomeit
JIVH3E;

® IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIHIO O IPUMEPAX ) MPAKTUIECKOTO UCTIOIH30BAHUS
(bu3nUecKrux 3HaHUI B TIOBCEHEBHOW >KM3HU JJIs1 oOecrieueHust 6e30MacHOCTH MPU OOpaIleHuu ¢
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npubopaMu ¥ TEXHUYECKHMMH YCTPONCTBaMH, COXpAHEHHUs 3I0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKPYKAIOILEH CpelE;

® OCYILECTBJIATH MOMCK HH(pOpManmuu  Qu3nMuecKkoro coaepkanuss B HHTepHere,
CaMOCTOSITENILHO (POPMYITUPYS MOMCKOBBIN 3aIPOC, HAXOIUTH IYTH OMpPEIENICHHUS] JOCTOBEPHOCTH
NOJIy4eHHOM NH(pOpMalUU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIONIOJHUTEIbHBIX HCTOUHUKOB;

® ICTIOJIH30BATh TIPU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(U3UUECKOro co/epKaHus, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceTi HTepHeT, BiafeTh NpuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa30BaHus MHPOPMALIMU U3 OJHOM 3HAKOBOI CHCTEMBI B IPYT'YIO;

® C03/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (PU3NYECKOTO COJCpXKAHUSA, IMYyOIMYHO TMPEICTaBIATh Pe3yIbTAThI
IIPOEKTHOM MJIM UCCIIEJOBATEIbCKOMN JEATEIBHOCTH, IIPA 3TOM I'PaMOTHO UCIIOJIb30BaTh U3Y4YEHHBIN
NOHATUIHBIN anmapaT u3y4aeMoro pasjena (U3UKHU U COIMPOBOXKAATH BRICTYIUICHUE MPE3EeHTALINEH
¢ y4éToM 0COOEHHOCTEH ayIuTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHnoBanue pasjaejioB U TeM K I (uudposreie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3nes 1. ®usuka u e€ posib B NIO3HAHMHN OKPY:KAKOIIEro MUpa
bubnunoreka LIOK
11 Pusnia - Hayka o npupoze 2 https://m.eds00.ru/7f416194
bubmuoreka [{OK
12 DH3HHCCKHE BEIINIHHI 2 1 https://m.edso00.ru/7f416194
. bubnunoreka LIOK
13 EcTtecTBeHHOHAyUYHBIN METO/ TO3HAHUS 2 1 https://m.eds0o.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBEeACHNS 0 CTPOCHUH BelleCTBA
bu6nunorexa LIOK
2.1 Crpoenue pemectsa 1 https://m.eds00.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuoreka [{OK
) BEIECTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHue u B3auMo/ielicTBHE TeJ
but6mmorekxa [IOK
3.1 Mexaririeckoe ABIKCHAE 3 https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.2 Mkepuus, macca, mI0THOCTE 4 1 https://m.edso00.ru/7f416194
3.3 Cuia. Bunpl cu 14 1 2 Bubmzorexa [IOK

https://m.edso0.ru/7f416194
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Hroro no pazueny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHust TBEPALIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bub6nmoreka [IOK
4.2 Jlasnenue xuaKoctn S https://m.eds00.ru/7f416194
bubmuoreka [{OK
4.3 ATmocheproe naBneHue 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH M Ta3a HA MOTPYKEHHOE v 3 bubnnorexa [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTDH. JHEprus
bubnunoreka LIOK
51 Pabora u mompgocTs 3 . https://m.eds00.ru/7f416194
bu6mmoteka IIOK
5.2 Hpocrsie MexanH3MEI S 1 https://m.eds00.ru/7f416194
bu6nunorexa LIOK
53 Mexanuieckas SHepris 4 1 https://m.eds00.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12
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8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne /i HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKl/le 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
Pasnen 1. TenioBble siBiaeHUs
. bu6mmoreka [IOK
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Temronrie nponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubmuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHbe sBICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DJIeKTPOMATHUTHA MH YKL 4 https://m.edsoo.ru/7f4181ce
Hroro o pazueny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢poBbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIICAaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonerictaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3axompt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M1 BOJHbI
bu6nmoreka [JOK
2.1 Mexameckne Konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pasjnen 3. DiieKTpOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnmuorexa [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasueny 6
Paznen 4. CBeToBbI€ sIBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI paCIIPOCTPAHCHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubmiorexa HOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

27

bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3pgen 5. KBaHTOBbBIE AIBJIEHUS
bubmuoreka [JOK
51 Hcnyckanue v morioiieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 Crpoenne aroMHoro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 slnepreIe peakimu 7 1 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnea 6. IloBTOpHUTEIbHO-00001IAOIIHIT MOAY.Ib
6.1 [ToBTOpeHue u 06001IeHUE COAEePKAHUST 9 5 bubnuorexa [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 27
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ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{eCKOG SBJICHUC

13

14

1.5

1.6

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUE SIBICHUS B IIPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BbIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI

OIMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DU3MUYCCKUE SIBICHHUS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYHMHBI, IPH ONHCAHHH MPABHILHO
TPAaKTOBaTh (U3UUYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYHMH, HX
0003HAYeHWsT W CAWHHII (PU3MYECKUX BEIMYHMH, HAXOIUTh
GbopMyIbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIHYHHY C
JAPYTHMH BEJTMYMHAMH, CTPOUTD TPa(UKU M3YUECHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIMYNH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
WCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IPU 3TOM J1aBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCH] U CBOWCTBA TEJl, B TOM
4yluclie M B KOHTEKCTE CHUTyalUil IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIBISATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIornyeckux IIaroB ¢ omopoil Ha 1 — 2
M3Y4YEHHBIX CBOMCTBA (PM3MYECKUX SIBJIECHUH, (PU3MUECKHX 3aKOHA
WM 3aKOHOMEPHOCTH

1.7

pemare pacy€THbIE 3aa4u B 1 — 2 EeHCTBUSA, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBatOLME (DU3MUECKHE BEJIIMYMHBL: HAa OCHOBE
aHajnM3a  yCJIOBMS  3a/Ja4yd  3alHUChIBaTh  KpPaTKOe  YCIIOBHE,
MOJICTABIATh (U3MYECKUE BEIMYMHBI B (OPMYJbl U TNPOBOJIUTH
pacuéTbl, HAXOIUTh CIPABOYHBIE JAaHHbBIE, HEOOXOAMMBIE JUIS
peuieHuss  3a4ad, OLCHUBATh  PEAINCTHYHOCTh  MOJYYEHHOH
(bu3NYeCcKO BETUUHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO DPEUIUTh MPH TOMOIIU
(bU3UYECKUX METO/JOB, B OINHWCAHUHM WCCIICIOBAHMUS BBIICIATH
MpoOBepsieMOe  TPENMNoJIoKeHue  (TUIMoTe3y),  pas3audarh U
WHTEPIPETUPOBATh TOJYYCHHBIA PE3yNbTaT, HaXOAUTh OIIMOKU B
X0JI€ ONBITA, JIENaTh BBIBOJIBI IO €r0 pe3yjbTaTaM

1.9

MPOBOJNUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYecCKuX  CBOMCTB  Teln:  (OpPMYyIHUpPOBATH  MPOBEPSIEMBIC
MIPENIONIOKEeHHS, COOUPAaTh yCTAaHOBKY W3  MPEJIOKEHHOTO
000pyI0BaHUs, 3aMICHIBATH XOJ OIbITa U (POPMYITHPOBATH BHIBOIBI
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1.10

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHU MPHOOPOB C yIETOM
3a/TaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

IPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTH OJHOH  (hU3MUECKOM
BEJIMYUHBI OT JIPYroil C HCHOJBb30BAaHUEM NPSMBIX H3MEPEHUH,
y4acTBOBATh B IUIAHWPOBAHUHU Y4eOHOTO HCCIIEIOBAaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh HW3MEPEHUs, CIEAys NPeATIOKECHHOMY
wiaHy, (UKCUpOBaTh pE3yabTaThl MOJXYYECHHOH 3aBHCHMOCTH
(U3NYEeCKUX BETUYMH B BHUJIE MPEAJIOKCHHBIX TaOJIHIl U TPaduKOB,
JeTaTh BBIBOJIBI 110 PE3YJIbTATaM HCCIICTOBAHUS

1.12

MPOBOJNTHh KOCBEHHBIC M3MEPECHHS] (U3MUECKUX BEIHYUH, CICIYS
MPENI0OKEHHOW HWHCTPYKUUHU: TPU  BHIIOJHEHUH HW3MEpEHUil
coOUpaTh PKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYHCIIATH 3HAUCHUE
HMCKOMOW BETUYHHBI

1.13

1.14

1.15

COONIOaTh MpaBUiia TEXHUKU OC30IIaCHOCTH MpU  paboTe ¢
1a00paTOPHBIM 000pYIOBaHHEM

YKa3bIBaTb IMPUHIUIIBI I[GI\/JICTBI/UI HpI/I60pOB U TCEXHHUYCCKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX
NpuOOPOB M TEXHUYECKUX YCTPOWCTB C TIOMOIIBIO MX OIHMCAHHS,
UCIIONBb3YSl 3HAHMS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HCO6XOILHMBIC (1)I/I3I/I'~I€CKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

MPUBOJIUTL HpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO0  HCIONb30BaHMs ~ (U3WYECKUX  3HAHUH B
MIOBCEIHEBHOM JKM3HM JuId oOecredeHus Oe30MacHOCTH IpU
oOpamieHuu ¢ TpubopaMHd UM TEXHUYECKUMHU yCTPOWCTBaMH,
COXPAaHEHHS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpee

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHCT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHUA DPA3JIMYHBIX NCTOYHHUKOB
BBIJICIIATH I/IH(l)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘IHBOﬁ NI
MOKET OBITh HeﬂOCTOBepHOﬁ

1.17

1.18

HCIMOJIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3aaHui
HAyYHOTIOMYJSPHYIO  JUTEepaTypy  (U3MYECKOro  CoJepKaHus,
CIIPaBOYHBIE MaTE€pHANIbl, pecypchbl ceTh VHTepHEeT, BIAETh
npuémMamMu KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpazoBaHus
“H(pOpPMAIIUK U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

C03/1aBaTh COOCTBEHHbBIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (PU3HUECKOTO
CoJIep’KaHusl, B TOM YHCIIe IyOJIUYHO JIeJaTh KpaTKue COOOIIEeHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca
(U3MKH, COPOBOXK/IATh BHICTYILUICHHE MTPE3eHTAIUEH

1.19

MpU  BBIOJIHEHWH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O0SI3aHHOCTH B TPYIIe B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaThL COOCTBEHHBIM BKJIaJ B
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NeATEIbHOCTD TPYIIIBI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE
B3aUMOJICICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pasiiniaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘IeCKO€ SABJICHUC

1.3

14

1.5

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIleM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

OIMKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (DU3MUYCCKUE SIBICHHUS,
UCTIONIB3YsS (DU3UYECKUE BEJIMYHMHBI, IPH ONHCAHHH MPABHILHO
TpakTOBaTh  (U3WYECKUH  CMBICA  HCIOJB3YEMBbIX  BEIHYHH,
0003HAYCHWsT W CAWHHIBI (PU3MYECKUX BEIMYUH, HAXOUTh
(bopMyIIbl, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIHYHHY C
JAPYTMMH BEJTMYMHAMH, CTPOUTDH TPa(UKU M3YUECHHBIX 3aBUCUMOCTEN
(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIOJIb3Ysl WU3YYEHHBIC 3aKOHbI, IIPU OTOM JaBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe
BBIPAKEHUE

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE H3
1 — 2 norvyeckux mIaroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA
(bu3nUeCKUX SIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIe 3a4auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMyibl, CBs3bIBAaOLIME (PU3UYECKUE BEJIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBUs 3a/1a4M 3aIlUCBIBATh KPATKOE YCIIOBUE, BBIABIIATH
HE/OCTATOK JIaHHBIX JUI pelleHHs 3a/laud, BBIOUpATh 3aKOHBI U
(dbopMyIibl, HeoOXOIUMBIE AJisl €€ pelleHus, IPOBOAUTh PAcUEThl U
CpaBHUBATh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C
HU3BECTHBIMU JAHHBIMU

pacrno3HaBaTh IMPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU
(GU3NYEeCKUX METO/OB, MHCIIONB3Ysl ONUCAHHWE UCCIEeI0BaHMA,
BBIJIEJISITh IPOBEPSEMOE MPEAIIOJIOKEHUE, OLIEHUBATh ITPABUIIbHOCTh
MIOPsIAKA ITPOBEICHMS UCCIIEJOBAHUs, JEJIATh BbIBOIbI

1.9

MPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYecKux  CBOMCTB  Tel:  (OpMyIHpoBaTh  MPOBEPSIEMBIC
MIPENIONIOKEeHHS, COOUpaTh yCTAaHOBKY W3  MPEJIOKEHHOTO
000pyI0BaHMsI, OMTUCHIBAThH XOJ OMBITA U ()OPMYITUPOBATH BHIBOJIBI
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1.10

1.11

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (M3WYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3a7aHHOM  aOCONMIOTHOM
MOTPEUTHOCTH

MPOBOJUTH MCCIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYMUHBI OT JAPYrol C HUCHOJB30BaHUEM IMPSAMBIX H3MEpPEHHIl:
TUTAHUPOBATh HCCIEIOBaHUE, COOMPATh YCTAHOBKY W BBIIOJHSTH
U3MEpeHus, cleays MpeiJIOKEHHOMY IUlaHy, (UKCHpOBaTh
PE3yNIbTaThl IOTYYEHHOW 3aBUCUMOCTH B BHJIE TAOJIUIl ¥ TPAPUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIMYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJIOKEHHOW HWHCTPYKUHUH, W BBIUYUCIATH
3HAYEHUE BEITUYUHBI

1.13

1.14

coONoaTh MpaBUiia TEXHUKU OE30IacHOCTH Mpu  paboTe ¢
1abopaTopHbIM 000pyIOBaHUEM

XapaKTepu30BaTh MPHHIUIBI JCHCTBUS HM3YYCHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha HX OIHCAHUSA, UCIOJb3YS
3HaHUS O CBOMCTBaxX (IM3MYECKHX SBICHUA W HEOOXOAMMBEIC
¢du3nyeckre 3aKOHOMEPHOCTH

1.15

PacCIiio3HaBaThb IPOCTBIC TCXHUYCCKHUEC YCTpOﬁCTBa U UBMCPUTCIILHBIC
HpI/I60pbl 10 CX€MaM MU CXEMAaTUYHbIM PUCYHKaM, COCTABJIAATh CXCMbI
QJICKTPHUUYCCKUX ueneﬁ C IMOCJICAOBATCIbHBIM H IapaJlJICIIbHBIM
COCIUHCHHUEM JJICMCHTOB, pasjiidasd YCJIOBHBIC 0003HaYEHHS
QJICMCHTOB JJICKTPUYCCKUX Lemnemn

1.16

1.17

1.18

1.19

MPUBOJUTh TpUMEPHl (HAXOAWTH HWH(MOpPMALUIO O TpUMEpax)
IMPAKTUYICCKOT'O HCIIOJIB30BaHU (1)I/ISI/I‘~I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM JUis oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHuu ¢ TmnpubopaMu H TEXHHUUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO
MOBEICHUS B OKPYKAOLIEH cpene

OCYILIECTBIATh NMOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIICIATh MH(POPMALNIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOM

WCIIOJIb30BaTh TMPU BBHIMNOJHEHUM Y4YEOHBIX 3aJaHUA HAy4dHO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUYECKOro COAEp KaHusl, CIIPaBOYHBIC
Marepuaisl, pecypchl ceth MHTepHeT; BiageTe NpUEMAMH
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIIIH U3 OHOM
3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaTh COOCTBEHHBIE IMCBMEHHBIE W KpaTKHE YCTHBIE
cooOmieHusi, 0000mas HHOPMALIUIO U3 HECKOJBKUX HCTOYHHKOB
(GU3NYIECKOTO CO/IEepKaHUs, B TOM YHCIE MyOJMYHO TIPEICTABIATH
pe3yabTaThl HPOSKTHOMN MIIM MCCIIE0BATENbCKOM JeITEeNbHOCTH, TIPH
9TOM TPaMOTHO HCIOJb30BATh M3YYEHHBIM IOHATUWHBIN amnmapar
Kypca (pU3UKHU, COMPOBOXK/IATh BHICTYINICHHE MTPEe3eHTAIIeN
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1.20

9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

13

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEI0BAaHUMN (PU3HUECKUX
MPOIIECCOB pacIpeseNiATh 005S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
[OCTaBJICHHBIMM 33Ja4aMM, CJEIUTh 3a BBIOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTHUPOBaTh €ro, aJIeKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ] B JESATENbHOCTb TPYIIbl, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MNPOABISAS  T'OTOBHOCTb
pazpemiath KOHGIUKTHI

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC TOHATUA

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh
CYIIECTBEHHbIC CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

OIMCHIBaTh M3YYECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, TPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3MYECKUH  CMBICT  HCHOJb3YEeMBIX  BEIMYHH,
0003HAYEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (U3MUECKYI0 BEIMYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN
($u3NYEeCKUX BETMUYUH

1.5

1.6

1.7

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MPOLECCHI,
WCIIONb3Yysl M3YYEHHBIE 3aKOHBI, IIPU O3TOM JaBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4YecKoe
BBIPA)KCHHE

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld MpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacuéTHble 3adauu (Omuparopecs Ha cucreMy u3 2 — 3
YpaBHEHUWI), WCIONB3ys 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHW3a YCJIOBUSA 3a/a4d
3aMUCBhIBaTh KPAaTKOE YCJIOBHE, BBIIBIATH HEIOCTAIONINE WIIH
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOAMMBIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3HUUECKON BETMUUHBI

1.8

pacCro3HaBaTb HpO6J'ICMLI, KOTOPBIC MOKHO PCHINTL MPU NOMOIIA
(bPISI/I‘IeCKI/IX MECTOIO0B, UCITOJIB3Ys OINMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
IPOBCPACMOC TIPCAIIOJIOKCHNUEC, OLCHUBATHL IIPABUJIBHOCTH IIOPSAAKA
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1.9

MIPOBEJICHUST HWCCJICIOBAHMs, JIeTaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHUI 1 OTIHITOB

MNPOBOAMTH OMNBITHI TO HAOIIOACHUIO (U3UUECKUX SBICHUN WU
(U3MYECKUX CBOICTB TEN: CAMOCTOSTENHFHO COOUPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0
pe3yabTaThl, POPMYIUPOBATH BBIBOIBI

1.10

MPOBOJIUTh TPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX H3MEPCHUH,
OTIpeleIisisl CpellHee 3HAUYCHUE H3MepseMOW BelIHYuHbI ((POKYCHOE
paccrosiHie coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba
U3MEPEeHUS (M3MEPUTEIHHOTO MPUOopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3HUYECKUX BEIIMYUH C
KCMOJIb30BAHUEM MPAMBIX H3MEPEHUI: TNIAHUPOBATH UCCIICIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJIYICHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TAOIUIN
rpaduKoB, JeNaTh BHIBOJBI [0 PE3yJIbTaTaM MCCIEIOBAHUS

1.12

1.13

IPOBOJUTh  KOCBEHHbIE M3MEpPEHHMs]  (U3UUYECKUX  BEIMYUH:
IUIAaHUPOBaTh ~ WU3MEpPEHUs,  CcoOMpaTh  SKCIEPUMEHTAJIbHYIO
YCTaHOBKY M BBIIOJHATh M3MEPEHUs, CIeAys MNPelJIOKEHHON
WHCTPYKLUHU, BBIYHUCIATH 3HAYCHUE BEJIMYMHBI M AHAIW3UPOBATH
IIOJIyYEHHBbIE pe3ylbTaTbl C YYETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHUI

coOnrofarh MpaBuUila TEXHUKM O€30MacHOCTH Mpu paboTe ¢
1abopaTopHBIM 000PYI0BAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEICH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, Jy4Y, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO sJipa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEOoOXOAUMBIE
(u3nyecKkre 3aKOHOMEPHOCTH

HCIIOJIB30BaThb CXEMBI MW CXEMATUYHBIC PHCYHKHM HU3YYCHHBIX
TEXHUYECKUX  YCTPOHCTB,  M3MEPHUTENBHBIX  TPUOOPOB U
TE€XHOJOTMYECKUX MPOLECCOB MPH PEHICHUN Y4eOHO-NPaKTUYECKUX
3a/1a4, ONITUYECKHE CXEMBI JJIsl TIOCTPOCHHS U300paKeHUN B TNIOCKOM
3epKajie 1 coduparouieit JuH3e

MPUBOJIUTh TpUMEpHl (HaXoAWTh HHOOPMALMIO O TMpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHWs ~ (U3NYECKUX  3HAHUH B
MOBCETHEBHOW KW3HHM i1 obecrieueHuss O€30MacHOCTH TIPH
oOpamieHuu ¢ TpubopaMHd W TEXHHYECKUMH YCTPONCTBaMH,
COXPAaHEHUS 3JI0POBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEN cpelie

1.18

OCYIIECTBISTh MOUCK HMH(pOpManmu (U3NYECKOTO COJEPKAaHUS B
cetu MaTEepHET, cCaMOCTOATENbHO (OPMYITHPYST TTOMCKOBBIN 3aIpoc,
HAXOAUTh MYTH OIPENEICHUS] JOCTOBEPHOCTHM  IOJYYEHHOU
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1.19

1.20

I/IH(bOpMaI_[I/II/I Ha OCHOBC HMMCHIOIIHNXCA 3HAHUM U JOITOJIHUTCIIBHBIX
HCTOYHHKOB

WCIIONBb30BaTh TPU BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATYypy (PU3UUECKOrO COJIEpKaHHUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHbBIE NHCBMEHHBIC U YCTHBIE COOOLICHMS Ha
OCHOBEe WH(pOpPMAIMKM M3 HECKOJBKHX HCTOYHHKOB (DU3UYECKOTO
coziepKaHus, IMyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHON MIIN
WCCIICIOBATENIbCKOW  JIeATENIbHOCTH, TPU  3TOM  TI'PaMOTHO
UCTIONIB30BAaTh M3YYCHHBIH TOHATUIHBIA amnmapaT H3y4aeMoro
pa3zena (U3UKU M CONPOBOXKAATH BBICTYIUICHHE IPE3EHTALUEH C
y4€TOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUMN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHa
JEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh
pazpemiats KOHGIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KVIIACC

Kon Kon

11

1.2

pasaeia 3JIEeMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®uszuka — Hayka O Mnpupoxe. SBineHus NOPUPOIBI.
Odusnyeckue SABICHMS: MEXAaHUYECKUE, TEIUIOBBIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ouznyeckue BeMMUMHBL. M3mepenue (u3HUECKUX
BenuuuH. @Dusmueckue npubopel. IlorpemHocTsb
n3MepeHuil. Mex1yHapoHasi CUCTEMa €UHULL

1.4

1.5

EcrecTBeHHOHAYYHBIH METO/ TIO3HAHUS: HAOIIOACHUE,
ITIOCTAHOBKA Haquoro BOHpOCB., BBIABHKCHHUEC TUIIOTE3,
OKCIEPUMEHT 110 MPOBEPKE THIIOTE3, OOBICHCHHE
HaOJIIOTAEMOTrO SIBJIEHUS

Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

[IpakTuueckue padbOTHI:

H3mepenne paccTostHUM.

W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TETa.
Omnpenenenne pasmMepoB MaJIbIX TEl.

N3mepenue temneparypsl IpH MOMOIIU KUAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBLIE CBEJJEHNMA O CTPOEHNHN BEIIIECTBA

2.1

2.2

2.3

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneITbl, 10Ka3bIBAIOIIME  JUCKPETHOE  CTPOEHHUE
BEIIECTBA

JBuxenne dyactun BemecTtBa. CBA3b  CKOPOCTH
JIBWKEHMSI 4acTHUIl C TeMIeparypoil. bpoyHoBckoe
NBUXKEeHUE, TUhdy3ust

B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHUE

2.4

ArperaTtHble COCTOSIHHS BELIECTBA: CTPOEHUE Ta30B,
KUAKOCTeH U  TBEPABIX (KPUCTAIIIMYECKHX) Tell.
B3aumocBsI3p MEXy CBONCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6

[IpakTuyeckue paboOTHI:

Onenka JuaMeTpa aromMa METOAOM psnoB (¢
ucrnosib3oBanueM ¢otorpaduit).

OnbITel MO HAOMIOJEHUIO TEIUIOBOIO PACIIUPEHUs
ra3oB.

OnmbITBl MO OOHApyXeHMIO  JeHCTBHUS  CHII
MOJIEKYJISIPHOTO NIPUTSKEHUS




36

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

Mexanunueckoe JIBUYKEHUE. PaBHOMEpHOE u
HEpPaBHOMEPHOE JIB)KEHUE

Ckopoctb. CpenHsis CKOpPOCTb IPU HEPABHOMEPHOM
JBYKCHUM. Pacd€r myTH 1 BpeMEeHM IBHKEHUS
SIBnenue uHepuuu. 3aKOH MHepLUUU. B3aumopeiictBue
TEJ KaK PUYMHA U3MEHEHHS CKOPOCTH JIBHYKEHUS TEIL.
Macca kak Mepa HHEPTHOCTH Teja

[InotHocts  BemectBa.  CBfA3b  IUIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eluHUIle 00bEMA BellecTBa

3.5

Cuita xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOLIBIO JUHAMOMETPA

SIBnenue TaroreHus u cuia Tsxectu. Cuia TAKECTH Ha
Apyrux miaHetax. Bec Tena. HeBecomocts

3.8

Cuna tpenusi. TpeHHE CKOJBXEHHS U TPEHHE TOKOS.
Tpenue B npUposie U TEXHUKE

3.9

3.10

3.11

3.12

Clio’)keHHMe CuJl, HaIlpaBJICHHBIX IO OJHON MPSMOM.
PaBHOgelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTH PABHOMEPHOIO JIBUKEHUS
(mapuka B OKHIKOCTH, MOJEIH 3JIEKTPHYECKOTO
aBTOMOOWIA M Tak janee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXKECHHSI Opycka WM [IapuKa TI0
HaKJIOHHOM TuIockocTH. OmnpeneneHue IUIOTHOCTH
TBEpmoro  Terma.  OWBITB,  JEMOHCTPHUPYIOIIHE
3aBUCUMOCTh PaCTsDKEHUS (eopManvn) Npy>KUHbI OT
MPUJIOKEHHOW CHitbl. ONBITHL, JEMOHCTPUPYIOIIHE
3aBHCUMOCTh CUJIBI TPEHHS CKOJIBXKEHHUS OT Beca Teja U
XapaKTepa COMPUKACAIOMINXCS TTOBEPXHOCTEH

@u3nyecKue SABICHUS B IPUPOJE: IPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B )KUBOHM U HEKUBOH IIPUPOJE,
JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenune TBEpAoro Tena. CrocoObl yMEHBIIEHUS U

41 YBEJIIMYCHUS JABJICHUS

42 JaBnenne raza. 3aBHCHMOCTb JaBJICHWS Tras3a oOT
00BEMa, TeMIepaTypbl

43 [Tepenaya gaBneHus TBEPIABIMH TEIAMU, KUIKOCTSIMHA U
razamu. 3akoH Ilackans. IITHeBMaTHuecKkre MaTuHbI
3aBUCHUMOCTh  JABJICHUS JKUJAKOCTH OT TJIYOWHBI.

4.4 I'mapocratuueckuit  mapanokc.  CooOrmiaronuecs

cocynsl. ['mapaBinueckre MeXxaHUu3Mbl
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4.5

Atmochepa 3emnm u  arMochepHOE TaBJICHHE.
[IpuuuHBI  CYIIECTBOBaHHUS BO3AYIIHONH 000JIOYKH
3emuu. OnbIT Toppuuennu. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHHS OT BBICOTHI HAJl YPOBHEM
Mops

4.6

4.7

N3mepenue armocdepnoro napnenus. [Ipubopsl amns
M3MepeHust aTMOC(HEPHOTO JaBICHUS
JleficTBrE XKHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX

Teno. BrlTankuparomias (apxumenoBa) cuiia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TOrpyXEHHOH B IKUAKOCTh 4YacTH Tena.
OmnpeneneHre BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MOrpyxéHHoe B KuAKocTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XKHUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAJIKHUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00BEMaA
MOTPYKEHHOU B KUAKOCTb YaCTH TeJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanwe — apeomerpa WM
KOHCTPYMPOBAaHHE JIOJAKM M  OmIpeneneHue  e€
rpy30I0AbEMHOCTH

4.10

@dusnueckue  SABICHUS B TNpPUpPOJE:  BIMSIHUE
aTMOC(EpHOTO JaBJIICHUS HAa JKUBOW OpraHH3M,
IJIaBaHUE PBIO

411

TexHuyeckue yCTpOWCTBA: COOOINAIOIIUECS COCY/BI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, DOHEPT' A

5.1 Mexanunueckasi paboTa

5.2 MexaHuueckas MOIHOCTb

53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs
m10ckocTh. [IpaBuio paBHOBecHs pplyara

5.4 [IpumeHeHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHuku. Koadduuuent

5.5 MIOJIE3HOTO  JAelcTBuUA  MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B OBITY H TEXHUKE

5.6 [ToTeHumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas 3Heprust

58 [TonmHast MexaHuveckas SHEpIH. 3aKOH U3MEHEHUS U
COXPaHEHUs MEXaHUUYECKOH 3HepTrun

59 [IpakTuueckue padbOTHI:
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Omnpenenenue padboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JABMOKCHUM TCJIa IIO FOpHSOHTaHBHOfI IMOBCPXHOCTH.
HccnenoBanue  ycllOBUM — paBHOBECHS — pblyara.
N3mepenne KIIJ[ nHakimoHHOW I1uiockocTh. M3ydeHue
3aKOHA COXPaHECHMsI MEXaHUYECKON SHEPIUH

duszndyeckue SIBICHHUSA B npupoaec: pbiHaru B TECIE

5.10
4eJioBeKa
TexHuueckue yCTpPOMCTBA: pblyar, MOJABUXKHBIA U

5.11 HEMOIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE
MEXaHHU3MBI B OBITY

8 KUIACC
Kox Kon
IIpoBepsiemble 3J1eMeHTHI COIePKAHUS
pa3jiena 3j1eMeHTa
TEIUJIOBBIE AABJIEHU A

OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO-KUHETHUECKOM

6.1 TEOpUU CTpOeHus BeuiecTBa. Macca U  pa3Mmepbl
Moniekyn.  OmbIThl, MOATBEPXKAAIOIINE OCHOBHBIE
MIOJIOKEHUST MOJICKYJIIPHOKHHETHYECKOU TEOPUHU
Monenu TBEpAOro, JKUAKOTO U  Ta3000pa3HOro

6.2 coctosiHu# BemiecTBa. Kpucramnnueckue u amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPBIX TET

6.3 Ha OCHOBE TMOJOXEHUH MOJEKYIIPHOKMHETHUYECKOU
TEOPUH

6.4 CmauuBaHue M KanWUISPHBIE SIBICHUS

6.5 TennoBoe paclIMpeHne U CxKaTUe

6.6 Temnepatypa. CBs3b TeMIiepaTypbl CO CKOPOCTBIO

6 TETJIOBOTO JABUKEHUS YaCTHI]

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulonepeaadya U COBEPILICHHE
paboThI

6.8 Bunst TeIUIoNepe1avuu: TEIUIONPOBOJHOCTD,
KOHBEKIIUS, U3ITyYeHUE

6.9 KonuyectBo  TemnoTel. VYaenbHas — TEIIOEMKOCTH
BelIeCTBa

6.10 TennmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
TEIUIOBOTO OamaHca

6.11 [InaBnenne ©  OTBEepAEBaHHE  KPUCTAJUITMUECKUX
BEILECTB. Y eNbHas TEIIOTA MJIaBICHUS
[TapooOpa3oBanne u  KoHaeHcamus. lcmapenwue.

6.12 Kunenme. VYaenbHas Teriota mapooOpa3oBaHUs.
3aBUCHMOCTh TeMIIEPATyPhl KUTIEHUSI OT aTMOC(HEPHOTO
JTABJICHUS
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6.13

BaaxnocTts BO3ayXa

6.14

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIJIOTA CTOpaHusAa

6.15

6.16

[Ipunnuner  pabotel  TemioBblx aurareneid  KITJI
TEIJIOBOrO ABUTAaTesd. TeIIoBbIc JBUTaTCIH U 3al[UTa
OKPYXKAaKOILEH Cpebl
3aKOH COXpaHEHUsS] M TPEBpPAILLCHUS DHEPruu B
TEIJIOBBIX MTPOIIeccax

6.17

6.18

6.19

[TpakTyeckue paboOTHI:

OneiThl 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO IPUTSKCHHUS.

OnpITHl 110 BBIPAIMBAHUIO KPUCTAUIOB I1OBAPEHHOMN
COJIM WX caxapa.

OnpITl 1O HAOIIOJCHUIO TEIJIOBOTO PACHIMPEHHUS
razoB, )KUJKOCTEH U TBEPJBIX TET.

Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IINPHUIIA.
OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JIaBICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WU OXJIaXKICHUSI.
ITpoBepka TrUIOTE3bl JUHEWHON 3aBUCUMOCTH [UIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habmtoienue n3MeHeHus: BHyTpEHHEN 3HEpruu Tena B
pesyibTare Teronepeaayl U padoThl BHEIIHUX CHIL.
Hccenenoanue SABJICHUS Ter1000MeHa pu
CMEIIMBAHUU XOJIOIHOU U TrOpsiYel BOJBI.
OnpeneneHre KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM MpH TEII000MEHE ¢ HarpeThiM METaNINYeCKUM
LUJIMH]IPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue nporecca UCIapeHusl.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.
Omnpenenenue yneiabHON TEIUIOTHI IUIABJICHUS JIbJIA.

@dusnueckue SBICHUS B IPUPOJE: ITOBEPXHOCTHOE
HAaTsDKEHHE M KalWUIApHBIC SBIEHUS B IIPUPOJE,
KpHCTaJLIbl B IPUPOJIE, n3nydeHue CoiHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, uHesl, CHera.

TexHudeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
UCIIOJI30BaHUs KPUCTAILIOB, )KUIKOCTHBIA TEPMOMETP,
JATYMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETpPBI, TICUXPOMETp, MapoBasi TypOMHa,
JIBUraTelb BHYTPEHHETO CTOPaHUsL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexktpu3zanus Tell. J[Ba poja 3JeKTPUUECKHX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBHCUMOCTh CHJIbI B3aMOJEHUCTBHS 3apsDKEHHBIX Tel

OT BCJIMYUHEI 3apsA10B U paCCTOAHUS MCIKIY TCJ'IaMI/I)
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7.3

DJIEKTPUYECKOE novie. Hanpspoxkéanoctsb
anekTpuueckoro mnois. [lpuHuun  cynepno3unuu
AIIEKTPUYECKUX M0JIel (Ha KaueCTBEHHOM YPOBHE)

7.4

Hocurenu »siekTpuyeckux 3apsaoB. DJeMEHTapHbIN
anekTpuueckuit 3apsan. Crpoenue atoma. [IpoBogHuku
U TUDJICKTPUKHU

7.5
7.6

3aKkoH COXPAaHCHUS SJICKTPUUICCKOI'O 3apdaa

ONEeKTpUYeCKM  TOK. YCIOBUS  CYyLIECTBOBaHUS
IIEKTPUYECKOrO TOKA. MICTOYHMKYN OCTOSIHHOTO TOKA

7.7

[HeiictBus ANEKTPUYECKOTO TOKa (TemoBoe,
XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUN TOK B
KUAKOCTAX M razax

7.8

7.9

OnekTpuyeckas 1enb. Cuiia ToKa. JIEKTPUUECKOE
HaIpsKEHUE

CormnpoTuBieHNE MIPOBOJIHHUKA. VY nenbHoe
COTIPOTHBIICHHUE BEIIECTBA

7.10

3akoH OMa a1 yyacTka Lenu

7.11

IlocnemoBarenpHOE U napamiCJibHOC COCIMHCHUC
IIPOBOAHHNKOB

7.12

7.13

PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

DNEKTPUYECKHE IENU U MOTPEOUTETH SICKTPHUSCKOM
sHepruu B ObITy. KopoTkoe 3aMbIkaHue

7.14

7.15

ITocTossHHBIE MarHUTHL. B3anMoaeicTBHE MOCTOSHHBIX
MAardmToB

MaruutHoe mone. MaruutHoe mose 3eMiId U €ro
3HA4YEHHE TS )KU3HU Ha 3eMIie

7.16

OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
ToKa. [I[puMeHeHne 371eKTPOMarHuTOB B TEXHUKE

7.17

7.18

JleficTBe MAarHUTHOTO MOJISI HA MPOBOJAHHUK C TOKOM.
DIIeKTPOABUTATENH TOCTOSTHHOTO TOKa. Mcronp30Banme
ANIEKTPOJIBUraTeseil B TEXHUYECKUX YCTPOWCTBaX U Ha
TpaHCIIOpTE

Onpitel  ®apanes. SIBneHue  3IEKTPOMarHUTHON
nHaykuuu. [Ipasuio Jlenna

7.19

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEeHUs
JIEKTPUYICCKOW  DHEPTHH.  DJCKTPOCTAHIMHM  Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

7.20

[TpakTudeckue paboThI:

OnbITHI O HAOJTIOICHUTO JIEKTPU3AIIAN TEJT UHTYKIIUEH
Y TIPU COTIPUKOCHOBEHUHU.

UccnenoBanue nOEUCTBUS AIEKTPUYECKOTO TOJIS Ha
MIPOBOJAHHUKY U TUDIIEKTPUKHU.

COopka W mpoBepka pabOTHl AIEKTPUUECKOW IIETH
IMOCTOSHHOTO TOKA.
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7.21

H3mepenue u peryJinpoBaHHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 pE3UCTOp, OT COIPOTUBIEHHUS pE3UCTOpa U
HAIpPSDKEHUS Ha PEe3UCTOpE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTUHBI, TJI0IAIU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.
[IpoBepka mpaBwiIa CIHOXKEHHUS HAMNpsOHKEHUH 1Mpu
IIOCJIEZI0BATEIbHOM COEAMHEHUU [BYX pPE3UCTOPOB.
[IpoBepka npaBuiIa AJisi CUIIbI TOKA MPU MapalljieIbHOM
coeMHEeHUU  pe3uctopoB. OmpeneneHue  padbOTHI
AIIEKTPUYECKOTO TOKa, UAYIIET0 4Yepe3 pe3ucTop.
OnpeneneHue MOUIHOCTU — 3JEKTPUUYECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucTope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UJIYILIETO Yepe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.
Uccnenosanue MarHuTHOTO B3aUMOJICUCTBUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MO
MOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU U
pa3nenenuu. MccnenoBanue qeiicTBUS SIEKTPHUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBlIeHUs TOKa B Karymike. l3yueHue
JIEWCTBUSI MAarHUTHOTO TIOJIE HA TIPOBOJHUK C TOKOM.

KonctpynpoBanue u M3y4YEHHE paboThI
BIEKTPOABUTATEISA. N3smepenne KII
ANEKTPOJIBUTaT€NbHONM  yCTaHOBKU.  OMNBITBI 1O
HCCIIE0BAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON

HHAYKOUH: HCCIICAO0BAHUC W3MEHEHHH 3HA4eHHs WU
HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

®duznueckue SBICHHUS B NPHUPOAE: DIEKTPUUYECKUE
SABICHUS B arMocdepe, OSIEKTPUUYECTBO  IKHUBBIX
OpraHU3MOB, MAarHUTHOE ToJIe 3eMid, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, OJISIPHOE
CUSIHHE

1.22

TexHuueckne ycTpoMCTBa: 3JEKTPOCKON, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUH,
AIIEKTPOOCBETUTENbHBIE TNPUOOPBI, HarpeBaTeNbHbIC
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUIATENb
MIOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSHHOTO TOKa

9 KJIACC

Kon

pasjena Koz >nemenra

HpOBGpSICMLIC QJICMCHTBI COACPKAHUA
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MEXAHUWUYECKUE SBJIEHUA

81 Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKA.
Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE TPSAMOJIMHEHHOE JBUYKEHNE
HepaBunomepnoe npsimonnHelinoe AsuwxeHue. Cpeauss

8.4 U MTHOBEHHAsi CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBUKCHUH

85 Yckopenue.  PaBHOYCKOpEeHHOE  MPSMOJIMHENHOE
JIBUKCHHEC

8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHXKEHUME TIO OKpYKHOCTH. llepuon u

8.7 yacTtoTa oOpaieHus. JIuneitHas U yriaoBasi CKOPOCTH.
LleHTpocTpeMuTENTEHOE YCKOPEHUE

8.8 [TepBrriit 3akon HproToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tperunii 3akon HeroToHA

8.11 [IpuHIMI Cyneprno3UIIUN CUTT

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHUs CKOJIBKEHHUs, CUila TPEHUS
TIOKOS, TPYTHE BHUJIBI TPCHUS

8.14 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHnue cBOOOTHOTO MaIeHUS

8.15 IBuxenne mnnaHer Bokpyr Connma.  IlepBas
KOCMMUECKasi CKOpOCTb. HeBecoMOCTh U meperpys3ku

8.16 Pa?HOBecne MaTepHaJbHOW  TOYKH. AOCOIIOTHO
TBEPI0E TEIIO

817 PaBHOBecue TBEPAOro TeNa € 3aKPEIIEHHOM OCHIO
BpaieHus. MoMeHT cuiibl. LIeHTp TsokecTH

8.18 Nmnynec Tena. Ismenenune nMiyibsca. MMmynsc cuisl

8.19 3aKOH COXpaHCHHS UMITYJIbCA

8.20 PeakTuBHOE ABHKEHIE

8.21 Mexanunyeckas paboTa U MOIIHOCTD

827 PabGora cun Tsaxectu, ynpyroctd, TpeHus. CBs3b
SHEpPruu 1 paboThl

8.3 [loTennmaneHas dSHeprus Tela, TMOAHATOrO Haj
MOBEPXHOCTHIO 3eMJITU

8.24 [ToTeHuuanpHas 3HEPTUs CKATON MPY>KUHbI

8.95 Kunernueckass sHeprus. Teopema 0 KHHETHYECKOH
SHEPTUU

8.26 3aKOH COXpaHEHHUSI MEXaHHYECKOW YHEPTUU

8.27 [IpakTuueckue padboTHI:
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OmnpeneneHue cpeHE CKOPOCTH CKOJIBLKEHUS OpycKa
WIM JBUKCHUS IIApHKA 10 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOPEHUs Tella MPU PaBHOYCKOPECHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPHU
PaBHOYCKOPCHHOM  JBMKCHHHM  0€3  HayalbHOU
CKOpOCTH.

IIpoBepka THIOTE3BI: €CIIM IMPH PABHOYCKOPECHHOM
JIBY)KEHUM 0e3 Ha4aJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJiI HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIINE
POMEKYTKHA BPEMEHH OJIMHAKOBBI.

Hccnenoanue 3aBUCUMOCTH CHUIBI TPEHUS
CKOJIBXKCHUSI OT CHJII HOPMAaJbHOTO JIaBJICHUSI.
Omnpenenenrne KodpPUIMEHTa TPEHUS CKOIBKCHUS.
OmnpenencHue XECTKOCTH TPYXKUHBI. OrmpenereHue
paboOThI CHJIBI TPEHUS MPH PABHOMEPHOM JIBHXKCHUU
TeJa 10 TOPU3OHTANIbHOW MoBepXHOCTU. OnpeieseHne
pabOThl CHIJIBI YIPYIOCTH TPU MMOIBbEME TIpy3a C
UCIIOJIb30BAHUEM  HETOBIIKHOTO U IOJIBUYKHOTO
0JIOKOB

duznueckre ABJICHUS B Impupoac: MpuiInBbI U OTJIMBBI,

8.28 nBukeHue 1uiaHeT COJIHEYHOM CUCTEMBbI, PEaKTHUBHOE
JIBUDKEHUE JKUBBIX OPraHU3MOB
8.99 TexHuueckue yCTpoWcTBa: CHMJIOMETpP, JATYMKH
IIOJIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUS], PAKETHI
MEXAHWYECKUWE KOJIEBAHUA 1 BOJIHBI
KonedarensHoE JIBIDKEHHUE. OcHOBHEIE
9.1 XapaKkTepUCTUKH  KoleOaHWW: Tepuoj, 4Yacrorta,
aMIUIUTY1a
MaremMatnueckuii M NOPYXKUHHBIM ~ MasATHUKHU.
9.2 [IpeBpamienne  3Hepruu  Npu  KosebaTeabHOM
JIBYKEHUH
93 3aryxaromue koyie0aHus. BeIHYKIeHHBIE KOJIeOaHusI.
Pesonanc
Mexanuueckue BoJIHBL. (CBOHCTBA MEXaHMYECKHX
BosH. [IpofonbHble M TomnepedyHble BOJHBL J{muHA
9.4 BOJIHBI U CKOpOCTb €€  paclpoCTpaHEHHs.
MexaHnyeckue BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKUE
BOJIHBI
9.5 3ByK. I']pOMKOCTB M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk
[IpakTuueckue pabOTHI:
OmnpeneneHue 4YacToThl M Tepuoja KojebaHui
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OHpe,I[CJICHI/IC YaCTOTbI W  [ICpUOJa KoJIeOaHMH
IIPY>XUHHOI'O MasiTHUKaA
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9.8

9.9

HccnenoBanme 3aBUCMMOCTH TMepuofa KoJjebaHui
MOABEHICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCMMOCTH TMepuofa KojebaHui
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH  TMepuoja  KojebaHuUl  rpysa,
MOBEIICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHbl. M3MepeHue yckopeHHs CBOOOJIHOTO
najieHus

®dusnyueckue SBJICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHUE, CEMCMUYECKHE BOJIHBI,
LIyHaMH, 3XO0

TexHu4eckue yCTpOMCTBA: 3XOJIOT, HCIOJIb30BAHHE
yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMarHuTHbIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2

[[Tkana 31eKTpPOMAarHUTHHIX BOJIH

10.3

10.4

DJIeKTpoOMarHuTHas npupojaa cBera. CKOPOCTh CBeTa.
BosHoBrIe cBOMCTBA cBETA

[IpakTuueckue padbOTHI:

W3yyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MIOMOIIIHI0 MOOMIIBHOTO TellehoHa

10.5

dusnueckue SBIEHUS B MNpHUPOJE: OHOJIIOTHYECKOe
JeiicTBMe  BHUIUMOTrO,  yiabTpadUONETOBOTO U
PEHTI€HOBCKOT'O U3JIy4€HHUU

10.6

Texuuueckue YCTpOﬁCTBaI HUCIIOJB30BaHHUC
OJICKTPOMAriMTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

11.3

11.4

JlyueBast monens cBera. McTouHMKH cBETa
[IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA

Otpaxenune cBera. Ilnockoe 3epkanmo. 3akoH
OTpaXKeHUsI CBETa

IIpenomnenue cBera. 3akOH NPEIOMIIEHUS CBETa.
[TosiHOE BHYTpEHHEE OTPAXKEHHE CBETA

115

JInnza. Xop Jiydeii B JIMH3E

11.6

11.7

OnTuueckas cucrema (bOToannapaTa, MHKpPOCKOIIa "
TCJICCKOIIa

I'maz kak onTudeckas cuctema. biauzopykocTs u
JAJIbHO30PKOCTh

11.8

11.9

Paznoxxenue 6emnoro ceera B criekTp. OnbiTel HptoToOHA.
Clio’)keHne CeKTpAIbHBIX LBETOB. Jlucnepcus ceera
[IpakTudeckue pabOTHI:

HccnenoBanne  3aBUCUMOCTH  yIjla  OTpPayKE€HUS
CBETOBOI'O JIy4a OT YyIJIa NaJcHHUS.
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H3ydeHne xapaKTEpUCTUK H300paKeHUs MpeaMera B
IUIOCKOM 3epKalle.

HccnenoBanre 3aBUCHMOCTH — yrila  MPETOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa MaJeHHs Ha TPaHUIe «BO3IYX
— CTEKJION.

[Nonmyyenne n300paKeHUH C TMOMOIIBIO COOMparoIei
JIAH3BIL.

Omnpenenenne (HOKYCHOTO PAaCCTOSHHS M ONTHYECKON
CHJIBI COOMPAIOILCH JINH3BI.

OmBITH 110 PA3JIOKEHUIO OEJIOT0 CBETa B CIICKT.
OmbITHl 10 BOCHPUSTHIO LIBETa IPEIMETOB IPH HX
HaOJIIOJICHUH Yepe3 IIBETOBbIC (DHIIBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHUA COJIHIIa n

11.10 JlyHbl, 1IBeTa Tel, ONTHYECKUE SBIICHUS B aTMocdepe
(uBet HeOa, pedpakiusi, paayra, MUPax)

11.11 TexHuueckue  ycTpoiicTBa:  OYKM,  IE€PUCKOII,
(doToanmapar, ONTHICCKUE CBETOBOIBI

KBAHTOBBIE SIBJIEHUA

121 Omnpitel Pesepdopna u mmanerapHas MOAeNb aToma.
Mopnaens atoma bopa

122 Hcnyckanue u morjiomieHue cBera aToMoM. KBaHTBHI.
JIunenyaTele CIIEKTPHI

12.3 PagnoaktuBHOCTH. Anb(a, 6eTa-  raMMa-u3ITydeHHs

124 Crpoenne aromHoro szapa. HyxioHHas Moxenb
aTOMHOTO siapa. M3oTonsl

125 PangmoakxtuBHbIe peBpamenus. [lepuon momypacmanga
aTOMHBIX sJIEp

126 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U
MacCOBOTO YHCET

127 OHeprus CBsA3M aTOMHBIX saep. CBsA3b Macchl U
SHEepruu

128 Peaknuu cuHTe3a u jeneHus sanep. McrouyHUKH
sHeprun CoJiHIA U 3BE3]T

12.9 Snepnas _ JHEPIeTHKA. [eiictBue paguoOaKTUBHBIX
U3JTy4YE€HUH Ha )KUBbIE OPTaHU3MBbI
[IpakTuueckue pabOTHI:
HaGmtofeHne CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB

12.10 W3ITy9YCHUSI.
HccnenoBanue TpeKOB: U3MEPEHHUE PHEPTUU YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
W3mepeHue paanoakTUBHOTO GoHa
dusnueckue SBICHUS B IPHPOJIE: ECTECTBEHHBIN
paznOaKTHBHBIH ¢oH, KOCMHYECKHE Ty9H,

12.11 PaaMOaKTUBHOE W3IYyYEHUE IPUPOJHBIX MHUHEPAJIOB,

JICWCTBUE PATUOAKTUBHBIX HU3JYYCHUH Ha OPraHu3M
yeJI0BeKa
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12.12

TexHuueckue YCTpOMCTBA: CHEKTPOCKOIL,
WHJIUBUAYAJIBbHBIN 103UMETp, Kamepa Bunbcona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasopanusi Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMUPOBAHHOCTh 0a30BbIX MPEJICTABICHUA O 3aKOHOMEPHOMN
CBSI3U M IO3HABAEMOCTH SIBJICHUN TIPUPOJBI, O POJIH SKCIIEPUMEHTA B
¢dbuzmke, O CHCTEMOOOpa3ywIIei poidu (PU3UKH B PA3BUTHH
€CTeCTBEHHBIX HAayK, TEXHHUKH U TEXHOJOTHH, 00 3BOIIOIHU
(bu3MUeCKUX 3HAHUM U UX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJEC POCCHICKHX M 3apyOC)KHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpA, Pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHUA O BUJAX MaTrepuu (BEUIECTBO M IMOJIE), O JIBUKCHHH Kak
croco0e CyIIecTBOBaHHMS MaTepuH, 00 aTOMHO-MOJEKYJISIPHON
TEOPUU CTPOEHUS BEIIECTBA, O (PU3UYECKOW CYIIHOCTH SIBICHUI
HpUpoAbl  (MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHE pa3InyaTh SBJICHHUS IO ONHCAHUIO UX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
naHHoe (pu3MYecKoe sBIIEHUE; YMEHHE pPaclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3UYECKUX SBICHUH B OKPYKAIOIIEM MHpE, BBIICISS
UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bnanenue ocHOBaMM NOHSATUHWHOIO armapara U CUMBOJIUYECKOTO
si3bIKa (DU3UKHU U MCIIONB30BAHUE WX JJIS PEIICHUs YYEOHBIX 3aj1ad;
YMEHHE XapaKTepU30BaTh CBOMCTBa Tej, (PU3UYECKHE SBICHUS U
MPOIIECCHI, UCTIONIB3Ys (YHIAMEHTAIBHBIC U AMITUPUIECKUE 3aKOHBI

YMeHue onuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE
SIBJICHMSI, UCTIONB3Ysl (PU3NUECKHE BEIMUUHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTI0IeHUsI PaBHIT 0€30MaCHOTO TPY/Ja: HaOM0AeHHE (PU3HUECKUX
SIBJICHUM:

YMEHHE CaMOCTOSITEIbHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY
W3 IaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATH XOJ]
OTIBITA M 3aIMCHIBATH €T0 PE3YJIBTATHI, (DOPMYITHPOBATH BHIBOIBI;
MPOBEJICHUE TPSIMBIX W KOCBEHHBIX HW3MEpeHUuN (HU3HUECKUx
BEeJIMYHMH: YMEHHE IUIAHHPOBATh W3MEPEHUS, CaMOCTOSTEIIBHO
coOMpaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY IO HWHCTPYKIUH,
BBIYHCIIATh 3HAYCHHWE BEJIUYMHBI W aHAIW3HPOBATH ITOJTYYCHHBIC
pe3ynbTaThl C Y4ETOM 3aJlaHHOW TOTPEIIHOCTH Pe3yNIbTaTOB
U3MEPEHU;

MPOBEJICHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIICIOBAHUM;
CaMOCTOSITENIbHO COOMpATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY |
MPOBOAUTh  HCCIENOBAHUE 1O  HMHCTPYKIUH, MPEACTABIATH
MOJIYYEeHHBIC 3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BHJIC TaOJHUI[ U
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rpadUKOB, YYUTHIBaTh TMOTPEUIHOCTH, JeNaTh BBIBOJBI 110
pe3yJibTaTaM UCCIIEA0BAHUS

[lonuManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOjeiel
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPOE TEJIO0, MOJEIN CTPOCHHUS
ra3oB, XUJKOCTEHM W TBEPABIX TEJ, IUIAHETapHAas MOJIEJIb aToMma,
HYKJIOHHAasi MOJIe/lb aTOMHOI'O s]jpa) U yMEHHUE MPUMEHATh UX UL
00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oObACHATh (PU3HYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUYMHHO-CIICICTBEHHBIE CBA3U
U CTPOUTH OOBACHEHHE C ONOpPOH Ha H3YYCHHBIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJEIHU

YMmenne pemarb pacuéTHble 3aqaun (Ha 0asze 2 — 3 ypaBHEHHIA),
UCHOJb3ysd 3aKOHbl M (opMyibl, cBs3bIBaOLIME (U3HUECKUe
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHUC 3aldayH,
BBISIBJIATh HEJIOCTAIOIIME JIaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOAUMBIE JUTSI €€ PEeIIeHHS, HCIIOB30BaTh CIIPABOYHbIE JJAHHEIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3HaueHUS (PU3UIECKON BEITMIMHBI; YMEHHE ONPEICIISATh PAa3MEPHOCTh
(bu3n4ecKoil BeIMUUHBI, IOJTYYEHHON IPU PEIICHUH 3a/1a41

YMeHue XapakTepu3oBaTh MPUHLMIB JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE OBITOBBIX MPUOOPOB, M IPOMBIIIUICHHBIX
TEXHOJOTHYECKHX MPOIIECCOB [0 UX OMUCAHUIO, UCIIOB3YS 3HAHUS O
CBOMCTBax (DU3MYECKUX SBICHUNW U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTHU

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKUX SBICHHUSIX B
MOBCEIHEBHOM JKM3HM JUId oOecredeHus Oe30MacHOCTH IpHU
oOpamieHHun ¢  OBITOBBIMH  NpUOOpaMH U TEXHUYECKHUMHU
YCTpOMCTBaAMH, COXpaHEHMsI 3/0pOBbs U COONIOJCHHUS HOPM
JKOJIOTUYECKOI0 IOBEJIEHUA B OKpYXKAroLEH cpene; MOHUMaHUE
HEO0OXOIMMOCTH TPUMEHEHUS JOCTH)KEHUN (U3UKU U TEXHOJIOTHUIl
JUISL PAllMOHAJIBHOTO IIPUPOAOIIOIB30BAHUS

11

OnbIT moucka, MpeoOpa3oBaHUs W MpPEACTaBIEHUS HH(pOpMaIUU
(hU3MYECKOTO COJEpX aHUs C HCIOJIIb30BAHUEM HH(GOPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUM; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJTY4YEeHHON HH(POpMAIlMK Ha OCHOBE WMEIONIMXCS 3HAHUU |
JOTOJIHUTEIbHBIX ~ UCTOYHHUKOB;, YMEHHME HCIOJIb30BaTh  IIPU
BBITIOJTHEHUH Y4€OHBIX 3aJaHUl HayYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3MYeCKOTo co/iepKaHMsl, CIIPABOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHM  MPE0Opa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYTyl0; YMEHHUE
co3/laBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHbBIE COOOIICHHS Ha
OCHOBE MH(OpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMbBIX HA OI'D 110

DOU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanbHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHe. CpeaHss ckopocTs. Popmyna ams
1.2 BBIYHCIICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOTUHEITHOE IBIKEHUE. 3aBHCUMOCTh KOOPJMHATHI TEJIa OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 MO=X+us
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
MepeMelIeHusl, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHHUH
3aBUCHUMOCTh KOOPIHMHATHI TeJla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
EC.’.‘
Sl =vg, #i+ay* =
Fn
DopMybl IS TPOSKIHUN TEPEMEIICHHS, MPOSKIIMH CKOPOCTH U TPOCKIIUU
YCKOpPEHUS MPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHUH:
2
14 'Sx(r)=vﬁx'r+a1"3‘
l).\'('f):l)ﬂ.x'+£}:\' £,
a. () =canst,
UIIL - Ul.‘rL =2HISI
I'padky 3aBUCHMOCTH OT BPEMEHH JUIS TPOCKIIUU YCKOPEHUS, MPOCSKIIUU
CKOPOCTH, TPOEKIMU TMEepeMelIeHUs], KOOPAUHATHl IMPH PaBHOYCKOPEHHOM
MPSIMOJTUHEIHOM JIBUKEHHUH
CBoboanoe nagenue. opMyIbl, OMUCHIBAIONINE CBOOOTHOE TIaICHNE Tela 10
BEePTHKAIH (JBIKEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIIEHO TOBEPXHOCTH
1.5 3emnu). ['padmku 3aBHCHUMOCTH OT BpPEMEHH I TPOEKIUU YCKOPEHHS,
MPOSKIIMA CKOPOCTH M KOOPJMHATHI TPHU CBOOOJHOM ITaJICHUU Teja I10
BEPTHKAIH
CKopocTh paBHOMEPHOTO [BIIKEHHUS Tella MO OKpYyXHocTu. HampaBneHue
CKOPOCTH.
dopmyna Ans BBIUUCICHHUS CKOPOCTH Yepe3 Paluyc OKPYKHOCTH U TEPHOJ
16 oOparieHus:
L= 2MR
T
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LentpocTpemurenpbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTENBHOTO
yckopeHusi. @opMyiia JijIsl BBIYUCICHUS] YCKOPEHUS:

_w
“W=g
dopmyita, CBS3bIBAOIIAst IEPUO] U YACTOTY OOpaIeHHS:
1
V= —
T

Macca. IInotHocts BemecrBa. @opmyiia il BBIYUCICHUS IIJIOTHOCTH:
m

17 P=7
1.8 Cuna — BektopHas ¢pusnueckas BenuunHa. ClioskeHHe CUIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBie€HHOCTbh BEKTOpa YCKOPEHUs TeJla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH
Ha Telo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 _‘Fl—>2
Tpenue nokost U TpeHne cKonbxeHuss. PopMyia I BBIYMCIEHUS MOLYIISL CHIIBI
TPEHUSI CKOJIbKEHMUSL:
F_=u-N
1.12 p-H
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3akoH YOpyroi
nedopmanuu (3akoH I'yka):
1.13 F=k-Al
Bcemupnoe TArorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
My -4
F=G.-—L1_2
1.14 R

Cuna TspxecTu. Y CKOpeHue CBOOOHOTO TaICHHS.
dopmyna A BRIYMCIEHUS CHIIBI TShKECTH BOIM3M moBepxHocTH 3emiu: F =
mg.
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1.15

1.16

1.17

1.18

1.19

1.20

1.21

JBmxenue mianet Bokpyr Connua. [lepBas kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku

Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUUHA.
P=mi
Nmnynbe cuctemsl Ten. M3menenune umiynbsca. UMnynbce cuibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CUCTEMBI TEN:
p=myUy +m,U, =const
PeaktuBHOE NBHXKEHUE
Mexanunueckast padota. @opmyiia Al BBIYUCICHUS PaOOThI CHIIBL:

A=Fsooscx
Mexannueckass MOIIHOCTD:

4
I

N=

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. d)opMyJIa JJIs1 BBIYMCIICHUSA
KHHETHYECKOMN OHCPIruu:

H&'_J'z
By

Teopema o kuHeTHUECKOM YHEprun. PopMyra s BEIYMCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIA, TIOJAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexannyeckas SHEeprus:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHNYeCKOM 3Heprun. Popmyra s 3aKoHa
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPEHHUSL.

[TpocTeie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Peruar. Moment cuiisl; M - FI.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxubIN 1 HeMOABKHBIN O6510Ku. KITJ[ mpocThix MexaHH3MOB,
A—a&rpaqecﬂ:ﬂaﬂ

JlaBiieHre TBEPOTO TENa.




52

(DOpMYJ'Ia JJIs1 BBIYUCJIICHUSA JAaBJICHUA TBépI[OFO TCla.
F
pP= Gl
JlaBnenue raza. AtmocepHOe TaBIEHUE.
FI/II[pOCTaTI/I‘ICCKOC JaBJICHUC BHYTPH KUIKOCTH.
@opMyita 1 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['unpasnudeckuii mpecc

1.23

3akon Apxumena. dDopmyrna sl ONPENCIICHUS BbITAJKUBAIOUIECH CHUJIBI,
JEHCTBYIOILIEH Ha TEJO, IOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jlm_ =pgV

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3QYXOILIABAHUEC

1.24

1.25

Mexannueckue KojeOaHus. AMIUIMTYAA, TEPUOJ M YacToTa KOJIeOaHUH.
®dopmyiia, cBA3bIBAIOLIAS YACTOTY U NIEPUOJT KOJICOAHUI:

Maremarnueckuii M INpYKUHHbIA MasTHUKH. [IpeBpanieHue sHepruu npu
KoJ1e0aTeabHOM JIBUKEHUU

1.26

3aTYXEIIOH_[I/IC KoJIEOaHHSL. BBIHY)KI[CHHLIG xonebanus. Pe3onanc

1.27

1.28

Mexanudeckue BOJHBIL. [IpogosbHBIC U MONIEPEYHbIC BOJIHBL. J[JIMHA BOJHBI U
CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. ['poMKOCTh U BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOIl BOJIHBI Ha TpaHUIIE
IByX cpell. MH(dpa3ByK U yIbTpa3ByK

1.29

Ipaxmuueckue pabomol

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
MPYXUHBL, Kod(hduiimenTa TpeHus CKOIbKEHUsS; pabOThl CUJIBl TPEHUS, CHUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBM)KEHUSI OpyCKa MO HAKJIOHHOM IJIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
neprofa KolebaHWii MaTeMaTHMYeCKOTO MasTHHKA; 4YacTOThl M TMepuoja
KoJ1e0aHui NPY>KUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO HA pbIyar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME TPy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPH MOJbEME IPy3a C MOMOIIBIO MOABHKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpyXKEHHOU
YacTH TeJa U OT IJIOTHOCTH YKHMJIKOCTH; HE3aBUCUMOCTH BBITAJKUBAIOILEH CHUIIbI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbl YIIPYTOCTH, BO3SHUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaruy Mpy>KUHBI; YCKOPEHUsT OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
neproja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEPUOJIA
Koje0aHui MPYKMHHOIO MasgTHHUKA OT MAaccChl Ipy3a M >KECTKOCTH MPYKHUHBI;
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UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoJeOaHUN HUTSHOTO MAasTHHUKA OT
Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS phluara

Dusuueckue s6l1eHUS 8 npupode.‘ MNpuUMEPbl ABHXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KHBOW U HEXKHUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TEXHUKE, MPUJIUBBI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,

1.30 PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIYary B TEJIE YEIOBEKa, BIUSIHHIE
aTMOC(EepHOTO JaBJICHUS] HA XHUBOW OpPraHU3M, IUIaBaHHE PBIO, BOCTIPUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CUUAOMETD, NATYUKU IOJOKEHUS, PaCCTOSHUS U
YCKOpEHUs, IUHAMOMETp, TOAIINIHUKYA, PAaKeThl, pblYar, MOJBWKHBIA H

131 HETOBIKHBIA OJOKH, HAKIOHHASI TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HAcCOC, apeoMETp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHU A
OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISAPHO-KMHETUYECKON TEOPUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHble Tena

29 JIBuwkenune uyacTtuil BemiectBa. CBs3b CKOPOCTH ABM)KEHHUS YaCTHI[ C
Temneparypoil. bBpoyHoBckoe nBmxenue, muddy3us

2.3 CmaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemioBoe paciiupeHue u cxatue

2.5 TennoBoe paBHOBEcHE

26 BHYTpeHHSIfI sHeprusa. Pabota u Teruionepenada Kak CHOCOOBI M3MEHEHMS
BHYTpPEHHEH 3HEpIuu

2.7 Bunel Teronepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpeanne u oxmaxzaenue ten. KomuuecTBo TemnoTel. VY jaenbHas
TETUIOEMKOCTb:

28 O=cml(t,—t)
3aKOH COXpaHEHMsI PHEPrHMM B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEIJIOBOIO
OanaHca:

29 0,+0, +..=0

| 2
HUcnapenne m koHaeHcanus. M3MeHeHHe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 UCHAapeHHus M KOoHAeHcauuu. KurmeHume XKuakocTtu. VYaenpHas TeIwioTa
' napoo6OpazoBanus: L = Q/m

2.11 BraxxaocTs Bo3myxa
[InaBnenme wu kpucraumsanus. l3MeHeHHME BHYTpPEHHEH DSHEPIMM IIpU
IJIABJICHUN U KPUCTAJUIM3ALMU. Y A€TIbHAS TEIUIOTA MIJIaBJICHUS:

212
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BHyTpeHHsI1 SHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAaHMs

2.13 toruuBa: q = Q/m

2.14 [Tpunnume! padoTe! TermoBeix Asurateneit. K1/ remmoBoro asurarens
Ipakmuyeckue pabomul
W3mepenue yaenbHO# TeMI0EMKOCTH METAJUTMUECKOTO IIMJIMHPA; KOJTMYECTBa
TEIUIOTBI, TOJYyYEHHOTO BOJOW KOMHATHOW TeMIleparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeThlii LWIMHJIpP, KOJUYECTBA TEIUIOTHI,

2.15 OTJAHHOTO HArpeThIM IMJIMHAPOM, MOCJE OMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIbHOW BIAKHOCTH BO3yXa; YAEIBHOM TEIUIOTHI
IUTaBJICHUS JbJaa. lccienoBaHWe W3MEHEHHsSl TEMIIepaTypbl BOABI  TIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U
ropstueii BOBI; MpoIecca NCIapeHust
Qusuueckue a61eHus 8 npupode. TTIOBEPXHOCTHOE HATSHKEHUE M KAITMILISIPHBIC

2.16 SIBJIIGHUSI B TIPUPOJIE, KPUCTAJIBI B pupoe, nznydenue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TYMaHa, WHesl, CHera
Texnuueckue  ycmpoucmea: — KalWUISPbl, TNPUMEPHl  HCHOJIB30BAHUS

217 KPHUCTAIJIOB, >KUIKOCTHBIA TEPMOMETD, TaTYHK TEMIIEPATYPhI, TEPMOC, CHCTEMA
OTOIUICHHS JOMOB, TUTPOMETPBI, TICHXPOMETp, MapoBas TypOWHA, TBUTATENb
BHYTPEHHEI0 CTOpPaHUs

3 DJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DnexTpu3zaiys Tei. J[Ba Buaa 3IeKTPUUECKHUX 3apsiioB

3.2 BsaumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHHS YJCKTPHUECKOTO 3apsiia

34 Onexktpuueckoe mnoine. Hanpsx€HHOcTh anexkTpudeckoro mnouns. [IpuHiun
CYNEPIO3UIMHU AIEKTPUUYECKHX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpudeckux 3apsnoB. JleficTBUe »3IEKTpUYECKOrO MO Ha
ANIeKTpHUeCcKue 3apsabl. [IpOBOHUKN M TUDIIEKTPUKA
[TocTostHHBIN AMeKTpUUECKui TOK. JlecTBHs AneKkTpruieckoro Toka. Cusa Toka.
Hamnpsoxenue.

3.6 I =q/t,U=A/
DNEeKTPUYECKOE COTPOTUBIICHUE. Y IETHHOE SJIEKTPUIECKOE COMPOTHUBIICHHUE!

3.7 R =pl/S

38 3akon Oma ais yuactka anektpudeckou nenu: | = U/R
[TocnemoBarenbHOE COETMHEHHE TIPOBOTHIUKOB:

3.9 Il =1, UIUI +U2: R=R1+R2.

HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COMMPOTHUBIICHUA:
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U =UyI=1,+1;R=

b |2

CmMeniaHHbIE COCIUHCHUA ITPOBOAHHUKOB

Pabota u momHOCTH A5ekTprueckoro Toka. A = Ult, P = Ul

3.10
3akoH /oy — Jlenna:

3.11 O=I"-R-t

312 OmnbIT SpSTez[a. MarHuTHOE TOJIe MPSIMOTO TMPOBOAHMKA C TOKOM. JlmHMHK
MarHuTHOM MHIYKLIUU

313 MarHuTHOe 1O0Jieé IOCTOSHHOTO MarHuTa. B3aumopelcTBUE MOCTOSIHHBIX
MarHuTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM

3.15 OnsiTel @apanes. SBneHue 3nekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenua
IIpaxmuueckue pabomul
W3mepeHue  3IIEKTPUYECKOIO  CONPOTUBIEHUS  PE3UCTOPA;  MOILHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.
HccnenoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHUKAIOMIETO B IPOBOJHHUKE

316 (pe3ucTopsl, JaMIo4Ka), OT HAIIPsDKEHHsI Ha KOHIaX IPOBOIHUKA; 3aBUCUMOCTH
COIIPOTHBIICHUS OT JUTMHBI IPOBOJHUKA, TUIOIIA/IN €T0 TIONEPEYHOTO CEYCHUS H
YJEJIBHOTO CONPOTUBIICHUS.
[TpoBepka mpaBuia I AIEKTPHUECKOTO HANIPSHKEHHS TTPH MTOCTIEI0BATEITHHOM
COEJIMHEHUM TPOBOJHUKOB; MpaBWJIAa I CHJIBI JIEKTPHUUECKOro TOKa IpH
napajuieIbHOM COEIMHEHNH TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuyeckue s6NeHUs 6 Npupode. DIIEKTPUUECKHE SBJIEHUS B aTmocdepe,

3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE 10J1e 3eMJId, Ipei( MOII0CoB,
POJIb MArHATHOTO TIOJIS TS KU3HH Ha 3eMile, TOJISIPHOE CUSHUE
Texuuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEocTart,
CU€TUMK DJEKTPUUYECKOH HHEPIuHu, HIIEKTPOOCBETHTEIbHBIE  MPUOOPSI,

3.18 HarpeBaTesbHbIe AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKHUE
NPEJOXPAaHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb MOCTOSHHOIO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJH

3.20 JlygaeBast Mmojenb cBeta. [IpsiMoTHHEHOE pacipOCTpaHEeHNE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [IpenomiieHue cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucnepcus cBera

324 Jlunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JIUH3bI. OnTHyeckas cuia
mun3el: D = 1/F

3.25 I'ma3 xak ontudeckas cucremMa. OnTHdecKue mpuOopsI
IIpakmuyeckue pabomul

3.26 W3mepeHune onTu4eckoi Cuiibl coduparomeit JMH3bl; (POKYCHOTO pacCTOSHUS

coOuparomeid JuH3bl (IO CBOWCTBY paBEHCTBA pa3MEpoOB MpeaMmera U
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M300paXkeHus], KOrja MpeMeT paclojio’keH B JBOMHOM (okyce), mokazaress
IIPEIOMJIEHUS CTEKIIA.

HccnenoBanue cBOICTBA M300pa)KeHUsS, IOJYYEHHOTO C  IOMOIIbIO
cobuparomiell JIMH3bI; U3MEHEHUsI (DOKYCHOTO PACCTOSIHUS JBYX CIIOKECHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEeIOMJICHHs] CBETOBOT'O Jy4a OT yrja HaJeHus Ha
I'PaHULE «BO3JYyX — CTEKIIO»

Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

3.21 ONTHYECKHUE sBJICHUS B aTMOocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)

398 Texuuueckue ycmpoticmea. OYKH, TEPHUCKOM, ¢GOoToanmapar, ONTHYCCKHE
CBETOBO/IBI

4 KBAHTOBEBGIE SABJIEHUA

41 PanuoaktuBHOCTE. AJbda-, OeTa-, raMMma-usnydenus. Peakuuu ansda-u Geta-
pacmana

492 Omnwitel Pesepdopna mo paccesnuro anbpa-gactui. Ilmanerapras Mojaenb
aTroma

4.3 CocrtaB aToMHOTrO0 sipa. M3oTornbl

4.4 [lepuon nonypacnasa aTOMHBIX sSIIIEP

4.5 SnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O YUCEI
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHYECKHE Jy4H, PaJUOAKTUBHOE W3IYyYCHHUE TNPUPOJHBIX MHHEPAJIOB,
NEHCTBHE PaJIMOAKTUBHBIX N3ITydEHUN HA OPraHU3M YeJIOBEKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOIT, HHIUBUAYAIBHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIrCTHKaA
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YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

e Ousmka : 7-i Kiace : 6a30BbIi ypoBeHb: yueOnuk / M. M. Ilepeimkun, A. Y. iBaHoB
—Mocksa: «IIpocsenieHue»

o @uswmka : 8-i Kiacc : 6a30BbIi ypoBeHb: yueOHuK / A. B. Ilepsimkun, —M. :
«poda», «IIpocsemeHner»

o Ousmka : 9-if kiacc : 6a30BbIi ypoBeHb: yueOHuK / A. B. Ilepoimikun, E.M. I'yTHuK —
M. : «/Ipoda», «IIpocsemeHner»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

e Jlykammk B.M. CoopHHK BOnpocoB U 3a1a4 mo ¢usuke. 7-9 ki. — M.: [Ipocsemnienue,
2010. -192c.

e Kupuk JI.A. ®usuka — 7. Pa3HOypOoBHEBbIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

e AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopasie padotsl. KoHTpOIBHBIC 3aaHUS. —
Caparos:Jluueii, 2014.

e Mapon A.E. ®usuka. 7 xinacc: yaeOHO-MeToan4ueckoe nmocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.

e Omusuka : 8-if kiacc : 6a30BBIN YPOBEHb: METOAMUECKOE TocoOue K yueOHuky M. M.
[lepbimikuna, A. . iBanosa — O.1. I'pomueBa M3narenscTBo «Ok3amen» », 2021 r., 208 c.

e A.E. Mapon, E.A. Mapon, C.B.Ilo3oiickuii. CaMOCTOSITENIbHBIE U KOHTPOJIBHBIE
pabotsl k yueOHuky A.B.Ilepsimkuna 8 kmacc M. : Ilpocsemenue, 2017 r.

e [lenareituenko H. JI. ®usuka. 8§ knacc. TexHonornueckue KapTbl ypOKOB IO
yuebHuky A. B. [lepsimkuna. ®I'OC. ®T'OC. IToypounoe mianuposanue. CpenHss LIKoa.
HznparenscrBo «Yuutensy, 2021 1., 230 ¢

e ®usuka. [lugakrnueckue marepuansl. A.E. Mapon, E.A. Mapon. «3narenscTBo
«IIpocBemenuer, 2024 r., 128 c.

e KOHTpOJIbHBIE U CAMOCTOATEIbHBIE pa0OTHI 10 Gu3mKe. 9 kinacc: Kk yueOHuky A.B.
[epbimkuna, E.M. I'yrHuk «®usuka 9 knace» / O.U. I'pomuesa. — M.: M3narenscTBo
«OK3ameny, 2014,

e Tectbl no gusuke. 9 kiacc: k yueoHuky A.B. [lepeiukuna, E.M. I'ytauk «®usnka 9
kimace» / O.U. I'pommesa. — M.: U3gatenbctBo «Ox3ameny, 2010.

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bubimoreka [{OK https://m.edsoo.ru/7f416194
https://edu.mob-edu.ru/ui/index.html?ysclid=11q9faz79h986800921#/
http://www.proshkolu.ru
http://class-fizika.narod.ru
http://www.openclass.ru
http://www.fizika.ru
EI[I/IHEUI KOJIJICKIIUA I_[I/I(I)I)OBBIX 06pa3OBaTCJIBHBIX PECYpCOB.
http://schoolcollection.edu.ru/catalog/
denepanbHbIi HEHTP HHYOPMAITMOHHO-00pPa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/
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http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/

http://interneturok.ru/ru/school/physics/ 1
http://archive.1september.ru/fiz 1
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
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http://archive.1september.ru/fiz%201
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
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