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INOACHUTEJIBHASA 3AIINCKA

ITporpamma mo Qu3MKe Ha ypoOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTABICHA HAa OCHOBE
MOJIO’KEHUH U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHON
nporpammsl, npeacraBieHHbIx B PI'OC OO0, a Taxxke ¢ yuérom ¢enepanbHoi paboueil mporpaMmbl
Bocrniutanus u Konnenmuu npenogaBanus ydeoHoro npeamera «Duzukay.

Conepkanue mporpamMMmbl 1Mo (U3MKE HamnpaBieHO Ha (OPMHPOBAHHE E€CTECTBEHHOHAYYHOI
IPaMOTHOCTH OOYYaromMXCs M OpraHM3alfi0 M3y4yeHUs (QU3MKU Ha JesATeJIbHOCTHOM ocHoBe. B
nporpamMMe no (hu3MKe y4HUTBHIBAIOTCS BO3MOXHOCTH y4eOHOTO MpeaMeTa B pean3alud TpeOoBaHUN
OI'OC OOO k miaHupyeMbIM JIMYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a Takke
MEXITPEIMETHbIE CBS3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
oOpazoBaHwUs.

ITporpamma 1o ¢pu3uKe ycTaHaBIMBAET pacHpeesieHre yueOHOro MaTepuaa o rojam o0y4eHus
(mo kiaccam), mpejuiaraeT NPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUYEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYaroLuxcs.

[Iporpamma mo ¢usuke paspaboTaHa C MBI OKa3aHHUsI METOJUYECKON MOMOIIU YUUTETIO B
CO3JIaHUU paboyeil mporpamMMsl 1o y4eOHOMY MpeaMETy.

@dusuka SBISETCS CUCTEMOOOPa3ylOIIMM JUIsl €CTECTBEHHOHAYYHBIX Y4E€OHBIX IpPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, H3ydaeMbIX XUMHEH,
Ouonoruei, acTpoHoMuel u puandeckoi reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KAPTUHY
MHpa, OpeJocTaBIsieT Hanbosee sicHble 00paslibl MPUMEHEHUSI HAYYHOTO METOJA MO3HaHMs, TO €CTh
croco0a MoJry4eHus: JOCTOBEPHBIX 3HaHUN O MUPE.

OnHa 13 r1aBHBIX 33724 pU3HUECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero 00pa3oBaHMsI COCTOUT B
(OopMHPOBAHNY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00ydaroImuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMpeamojaraeT OBJaJeHHE  CIeAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4HO OOBSCHSTDH SIBJICHUS;

® OLIGHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0OBAHMUS;

® HHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA AJIs1 IIOJIy4YEHUS
BBIBOJIOB.

Lenu u3yyenus GU3MKKA Ha ypOBHE OCHOBHOT'O 00IIIero o0pa3zoBaHus ornpeeneHsl B KoHuenmm
npenogaBaHusl ydyeOHoro mpeaMera «dusuka» B 00pa3oBaTEeNbHBIX OpraHW3anusx Poccuiickoi
denepanyy, pealn3youX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPAMMBI, YTBEPKIEHHOH pereHrneM
Konnernn MunuctepcrBa npocsemenus Poccuiickoit @eaepanuu (mpotokoit ot 3 aexadpst 2019 r. Ne
[1K4BH).

esan uzyvenusi Gu3nKu:

e 1npuoOpeTeHHe HHTEepeca M CTPEMIIEHUS O0ydaroluxcs K HayYHOMY H3YYEHHUIO IPUPOABI,

pa3BUTHE UX UHTEIJIEKTyaJIbHbIX U TBOPUYECKHX CIIOCOOHOCTE;
e pa3BUTHE IMPEACTaBICHUM O HaydyHOM MeToJie¢ IMOo3HaHus U  (HOpMHUpPOBaAHUE
HCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOLIUM SIBJIICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3yJbTaTa H3YYEHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMHUpOBaHME MPEACTABICHUN O pOiU (PU3MKH I Pa3BUTHUS JIPYT'HX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® Dpa3BUTHE NPEACTAaBICHUH O BO3MOXHBIX cdepax Oynymeidl mnpodeccuoHanbHOM
NEeSITeIbHOCTH, CBSI3aHHOW C (M3MKOMW, MOATOTOBKA K JaJbHEWIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUU.
JlocTukeHne 3TUX Leiei nmporpaMMsl o (pU3MKe Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
o0ecreynBaeTcs pelieHUueM CIeIyoIuX 3a1ay:
e npuoOpeTeHHe 3HAHUKW O JUCKPETHOM CTPOCHHMU BELIECTBA, O MEXAHMYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUAX;

e 1npuoOpeTeHHe YMEHUIl ONMUCBHIBATH U OOBACHATH (PU3UUYECKHE SIBIECHUS C MCIIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHU;

® OCBOCHME METOJIOB PELICHUS MPOCTEUIINX PAaCUETHBIX 3aa4 C UCIOIb30BaHUEM (PU3NUECKUX
MOJIETIEH, TBOPUECKUX U TPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;
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® pa3BHUTHC YMCHHMH HAONIOAATH MPUPOIHBIC SBICHUS W BBIMOJIHATH OIBITHI, JIAOOPATOPHBIC
paboTBl W OKCIEPUMEHTAJIbHBIC WCCIEAOBAHUS C WCIHOJIb30BAHUEM H3MEPUTEIBHBIX
puOOPOB;

e ocBocHHEe TpUEMOB pabOTBHl ¢ WHPOpPMANUEH (QHU3NUECKOTO CONEPIKAHMS, BKIHOYAs
WHGOPMAITUIO O COBPEMEHHBIX JIOCTIDKCHUSAX (DM3HMKH, aHAU3 U KPUTHYSCKOE OIICHUBAHUE
UHpOpMaINH;

® 3HAKOMCTBO cO cdepamMu NpodeCCUOHATHLHOU AESITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JIOCTIKCHHUAX (PH3MUECKON HAYKH.

Ha wusyuenune ¢usuku (6a30BBII YpOBEHb) Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
orBoautcs 170 gacoB: B 8 kiacce — 68 vacoB (2 vaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIETTIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC



Pa3nea 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHHM CTpOeHMs BellecTBa. Macca u
pasMepsl  aTOMOB MU MoOJIeKyJd.  OmNbITBl,  MOATBEP)KJAIOIIUE  OCHOBHBIE  ITOJIOXKECHMS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mogenu TBEPAOro, >KUAKOIO M razo00pa3HOro COCTOSHUM BemecTBa. Kpucraminueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEI HA OCHOBE TMOJOKECHHIMA
MOJIEKYJISIPHO-KUHETHUECKOM Teopuu. CMauynMBaHUE U KaMJUISIPHBIE sIBJICHUS. TernoBoe paciiupeHue u
coKaTue.

Temneparypa. Cs3p TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO ABM)KEHUS 4acTHLl. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEN AHEpruM: TeIionepeaada u coBeplieHne padboTsl. Busl
TEIUIONEPEIayt: TEIIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonuuectBo TemnoThl. VYnenbHass TEIMIOEMKOCTh BellecTBA. TemiooOMeH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OanaHca. [1naBienue u oTBep/ieBaHNE KPUCTAIIIMUECKUX BEIIECTB.
VYnenbHas Teruiota miaBieHus. [lapooOpasoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIUI0Ta NapooOpa3zoBaHus. 3aBUCUMOCTb TeMIIepaTypbl KUMEHUS OT aTMOC(EPHOTO TaBICHHUS.

BrnaxnocTs Bo3myxa.

OHeprus TOIIMBA. Y IENbHAs TEIJIOTa CTOPaHUS.

[Tpuntumner pabotel TeruioBbix Asurateneit KI1/] termoBoro asurarens. TemnoBbie ABUTaTENN U
3alUTa OKPY’KaOLIEN CPebl.

3aKOH COXpaHEeHMsI U MIPEBPALLEHUS SHEPTUN B TEIUIOBBIX Ipoleccax.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBUKEHUS.

Habmtonenue nuddysum.

Habntoienue siBieHni cMauMBaHUs U KaWUISIPHBIX SIBJICHUH.

HabnroneHue TernoBoro pacumpeHust Tel.

M3MmeHeHne naBiieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM WU OXJIAXKICHUU.

ITpaBuiia u3MepeHus TEMIIEPATyPBHI.

Bunael Terionepenayun.

OxJaXkaeHue Npu COBEPUICHUN pPabOTHI.

9. HarpeBanue rpu coBepiieHUN pabOThl BHEIIHUMHU CHIJIAMHU.

10. CpaBHEHME TEIIOEMKOCTEN pa3IMYHBIX BELIECTB.

11. HabnroneHue KumeHwus.

12. HabnroieHre NOCTOSIHCTBA TeMIIepaTyphl PH MIaBJICHHH.

13. Mojienn TEIOBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OmnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIM caxapa.

OmnbIThI 110 HAOIIOACHUIO TEIIJIOBOIO PACIIUPEHUS Ia30B, KUIAKOCTEH U TBEPBIX TEJl.

Onpenenenue 1aBiaeHus Bo3AyXa B OalyIoOHe IIIPULIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEéMa M HarpeBaHus

VI OXJIAXKICHUS.

6. IlpoBepka rumore3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI  CTOJIOMKAa  KHJAKOCTH B
TEPMOMETPHUUYECKON TPyOKe OT TEMIIEpaTypBHl.

7. HaOnroneHue n3MeHEHUs BHYTPEHHEH 3HEPIUH Teja B pe3ysbTare Terionepeaadn u padboTbl
BHEUIHUX CHIL

8. MHccnenoBanue siBieHUs TEII00OMEHa PU CMEIIMBAHUM XOJIOIHOM U Tropsiuel BOABI.

9. OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJON HpPHU TEIJIOOOMEHE C HarpeTbiM
METAIINYECKUM LIUIUHIPOM.

10. Onpenenenune yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenne OTHOCUTEIBHON BIaKHOCTH BO3lyXa.

13. Omnpenenenue yaeIbHON TEIJIOTHI TUTABJICHHUS JIbJIA.

Pa3nesa 7. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHS.
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Onektpuzanus Ten. JlBa poja 3JIEKTpUUYECKHX 3apsAloB. B3ammoneicTBue 3apsiKEHHBIX TeEl.
3akon Kymona (3aBUCUMOCTBH CHIIBI B3aHMOJICUCTBHS 3apsDKCHHBIX TEI OT BEIUYUHBI 3apsoB U
PacCTOSHUS MEX]y TeJIaMH).

Onektpuyeckoe mosie. Hampsok€HHOCTH 2yieKTpuueckoro mojs. [IpuHIun cyneprno3uiuu
ANEKTPUYECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpuyeckux 3apsiaoB. DIeMEHTapHBINA dyeKTpuueckuit 3apsa. CTpoeHue atoma.
[IpoBOIHMKYN M AUBIEKTPUKH. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA. ICTOYHUKH TTOCTOSTHHOTO
ToKa. JIeHCTBHSI AIEKTPUUECKOT0 TOKa (TEMI0BOE, XUMHUUECKOe, MAarHUTHOE). DIEKTPUUYECKUN TOK B
KUIKOCTSAX M razax.

Onektpuyeckas nenb. Cuna Toka. DIeKTpuueckoe HamnpsikeHue. COnpoTUBIEHNE TPOBOIHUKA.
VYaenpbHOEe compoTHuBiIeHHE BemiecTBa. 3akoH Owma g yuyactka nenu. llocnemoBarenbHoe
napajuieJIbHOE COEJUHEHNE TPOBOIHUKOB.

PabGota n MOmHOCTB 3yieKTpudeckoro Toka. 3akoH Jxoymns—JleHma. DnekTpuueckue Henu U
MOTPEOUTENH SIEKTPUUECKOM SHeprun B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocrossHHBIE MarHUTHL. B3anmoaeicTBUE NOCTOSIHHBIX MAarHUTOB. MarauTHoe nosie. MarautHoe
noJie 3eMJId U €ro 3HaueHHe JJis )KU3HU Ha 3emie. OnbIT Dpcrena. MarHUTHOE MOJIE 3IEKTPUIECKOTO
Toka. [I[puMeHeHne 3IeKTpOMarHuToB B TeXHUKE. [leficTBHEe MarHUTHOTO TOJISI HAa MPOBOIHUK C TOKOM.
DNeKTpoABUTaTeNlb IOCTOSIHHOTO TOKa. VICHonap30BaHWE SIEKTPOABUTATENIEd B TEXHUYECKHUX
YCTPOKCTBAX U Ha TPAHCIIOPTE.

Omneitel @apajnes. SBneHue s5eKTpoMarauTHOM nHAYKIMU. [IpaBuiio Jlenua. Dnexktporenepatop.
CriocoObl TOTy4YeHUsT IICKTPUUYECKON IHEPTUU. DIEKTPOCTAHIIMU HAa BO30OHOBISIEMBIX MCTOYHHKAX

SHEPIHUH.
Hemoncmpayuu.
1. DOnexrtpusaums ten.
2. JIBa poja 3JeKTPUYECKHX 3apsiI0B U B3aUMOJAECUCTBUE 3apSKEHHBIX TEI.
3. YcTpolcTBO M AEHCTBHUE 2JIEKTPOCKONA.
4. DnexTpocTaTHyecKas MHAYKIIHS.
5. 3aKoH COXpaHEHUs JIEKTPUUECKUX 3aps/I0B.
6. IIpoBOIHUKU U AMDIEKTPUKH.
7. MopenupoBaHue CHIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.
8. HMcTOouHMKM MOCTOSIHHOTO TOKA.
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JlelicTBUA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUHN TOK B KHUIKOCTH.
. I'a30BBIi1 pazpsz.
. I3MepeHue cuibl TOKa aMInepMeTpoM.
. I3Mepenue 351eKTpuyecKoro HanpsKeHUs BOJIbTMETPOM.
. Peocrar n MarazuH cOnpOTHBIICHHM.
. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.
. MonenvpoBanre HEBO3MOKHOCTH Pa3/IeJICHHs TIOJIFOCOB MarHUTa.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OmbIT Dpcrena.
. MaruuTHOe nojie Toka. DJEKTPOMAarHmT.
. JlelicTBHE€ MarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.
. DIEeKTpOABUTATENb OCTOSHHOTO TOKA.
. UccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.
. Onbeiter @apagest.
. 3aBUCUMOCTb HaIpaBJIEHUs WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUSI.
25. DIEeKTpOreHepaTop MOCTOSHHOTO TOKa.
Jlabopamopuwvie padbomot u onvimol.
OnbITHI 110 HAOTIOACHUIO STICKTPU3AINH TeI MHAYKIIUEH U TPH COMPUKOCHOBEHHH.
UccnenoBanue nenicTBUs 3JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U TUAJIEKTPUKH.
CO6opka u mpoBepka paboThI SJIEKTPUUECKOH 1IeTIH TOCTOSHHOTO TOKA.
N3MmepeHne u peryampoBaHUE CHIIBI TOKA.
N3mepenue u peryampoBaHUe HaAPsHKCHMUS.
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6. HccnenoBaHue 3aBHCHMMOCTH CHJIBI TOKA, MIYILIErO YEPE3 PE3UCTOpP, OT CONPOTUBICHUS
pe3ucTopa 1 HalpsHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOIO CONPOTUBIIEHUS MPOBOJIHUKA OT
€ro JJIMHBI, TUIOIIAIU MONEPEYHOr0 CEYEHHs U MaTepuara.

8. IlpoBepka mnpaBuiia CIOKEHUS HANPSOHKECHUM IPHU IIOCIENOBATEIBHOM COEAMHEHHUU JIBYX
PE3UCTOPOB.

9. Ilposepka npaBuia Juisl CUJIbI TOKA MPYU MApaJLIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Ompenenenne paboOTHI JIEKTPUUECKOTO TOKA, UYIIIETO Yepe3 PE3UCTOP.

11. Onpenenenne MOLTHOCTHU 3JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. ViccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYIIEr0 Yepe3 JIAMIIOUKY, OT HallpsDKEHUS Ha Hel.

13. Onpenenenne KII/l HarpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBHUSI TOCTOSTHHBIX MarHUTOB.

15. 3y4yeHne MarHUTHOTO MOJIS TOCTOSTHHBIX MarHUTOB NPU UX OOBbETUHEHUH U Pa3/IeJICHUN.

16. ViccnenoBanue AeMCTBUS AIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLUIUME 3aBUCHMOCTbh CHJIBI B3aUMOJEHCTBHUS KATyIIKM C TOKOM U
Mar"ura oT CHJIbl TOKA U HalpaBJIEHUS TOKA B KaTyIIIKeE.

18. M3yuenue nelicTBUS MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

19. KonctpyupoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] anekTpoiBUraTeIbHON YCTaHOBKH.

21. OnbITEl 1O  MCCIEOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM WHAYKLIMU: HCCIIEOBAaHUE
W3MEHEHUH 3HAYECHMsI U HAaIIPABJICHUS UHAYKIIHOHHOIO TOKa.

9 KUIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aABWKeHHe. MarepuanbHas Touka. Cuctema orcuyé€ra. OTHOCUTENBHOCTD
MEXaHMYECKOrO0  JBW)KEHMs. PaBHOMepHOe  NIpsAMOJIMHEWHOe  JBWKeHHe. HepaBHomepHOe
IPSIMOJIMHENHOE BMKeHUE. CpelHsAs U MTHOBEHHAs! CKOPOCTH Tela TP HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE mpsiMoyiMHEWHOe nBwkeHue. CBoOomHoe mazeHue. OTMBITHI
lanunes.

PaBHOMEpHOE nBMXKEHUE 110 OKpYyKkHOCTHU. [lepuona u yactota obpamienus. Jluneitnas u yriosas
CKOPOCTH. LIeHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBeii 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. IlpuHiumn
CYNEPIIO3ULIMH CHIL

Cuna ympyroctu. 3akoH ['yka. Cwia TpeHHs: cujla TPEHHUs CKOJBKCHHS, CHUJla TPEHUS MOKOS,
IPYTUe BUIBI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe CBOOOJHOTO naaeHus. [[BuxeHue
ra"eT Bokpyr CousHna. [lepBas kocmMudeckas ckopocTs. HeBecoMOCTh U eperpysKHy.

PaBHOBecue MarepuanbHOU TOUKHA. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEpPOTO Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Wmnynec tena. M3meHenune wummynbca. Mmmynbc cuibl. 3aKOH COXpaHEHMsST HUMITYJIbCA.
PeakTuBHOE IBMXKECHUE.

Mexannyeckast pabota U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHusi. CBs3b SHEPTUU U
pa0otbl. IloTeHuManbHas SHeprus Tena, MOAHATOTO HaJl MOBEPXHOCThIO 3eMiH. lloTeHumanbHas
SHeprusi cxartod npyxkuHbel. KuneTnueckass sHeprus. Teopema O KHHETHYECKOM SHEpruu. 3aKOoH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HabmroneHne MexaHMYECKOTO ABM)KEHHSI T€Jla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHME ITyTE€H U TPACKTOPUMN JBHKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTENIbHO Pa3HbIX
TeJ OTCYETA.

N3mepenne cKkopoCTH U YyCKOPEHHUSI IPSMOINHEHHOTO ABUKECHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKECHHUS.

Habntoienue 1BU>KeHUs Tella o OKPYKHOCTH.

Habnronenne MexaHU4YecKHX sIBIEHUH, MPOUCXOAIINX B cucTeMe orcuéra « Tenexxka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3HUKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MAcChl TEJA U AEUCTBYIOLIE Ha HETO CHIIBI.
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8.

9

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

HaGnroneHnue paBeHCTBA CHIT IPU B3aUMOACHCTBUM TeEIL.

W3meHeHune Beca Tena npy yCKOPEHHOM JIBUKEHHH.

Ilepenaya uMIrysbca Ipyu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTUH NPU B3aUMOAECUCTBUH TEJI.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMO/IEHCTBUU.

HaGnroneHue peakTHBHOTO IBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM MaJICHUH.

CoxpaHeHre MEXaHMYECKON SHEPTUH IIPU JBKEHUU Teja MO JEHCTBUEM NPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.
l.

2.

(98]
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10.

KoHcTpyupoBaHue TpakTa Juisd pa3roHa U JallbHEHIIEro paBHOMEPHOI'O JBWKEHMS LIapuKa
HNIN TCIICKKU.

Onpenenenue cpeiHel CKOPOCTH CKOJIBbKEHHs OpycKa WM JBMXKEHUS [IapuKa 10 HAKIOHHOH
IUIOCKOCTH.

OmnpeneneHne yCKOpeHUs Tela Ipy PaBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIIOHHOM MJIOCKOCTH.
HccnenoBaHnne 3aBUCUMOCTH INyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBMXKEHUHM 0e€3
HayalbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: eciivu MPU paBHOYCKOPEHHOM JIBIXKCHHUH 0€3 HauallbHOM CKOPOCTHU ITyTH
OTHOCATCS KaK psi HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIME MPOMEXYTKH BPEMEHHU
OAHUHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHHUS OT CHJTbl HOPMAJIbHOT'O JIaBJICHHUS.
Omnpenenenre kKodpGuIueHTa TPEHUS CKOJIbKEHHUS.

Onpenenenne )xECTKOCTU MPY>KUHBI.

Omnpenenenue padOTHl CUJIBI TPEHUS MPYU PABHOMEPHOM JIBUKEHUU Teja M0 TOPU30HTAIBHON
MIOBEPXHOCTH.

Ompenenenne paboOThl CHWIIBI  yNIPYTOCTH TP MOABEME Tpy3a C HCIOJIB30BAHUEM
HEMOABHKHOTO U MOABHKHOTO OJIOKOB.

11. M3y4yeHue 3aKk0HA COXpaHEHHS YHEPTHH.

Pa3zpnen 9. Mexanuveckue KoJjie0aHUA U BOJTHBI.

Kone6atenbnoe nBmwxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUU: TMEpUOJd, YaCTOTa,
amIuinTyna. MatemaTuueckuil U pyKUHHBIA MasTHUKU. [IpeBpaliieHue sHepruu npu KouedaTeIbHOM
JIBYKEHUU.

3aryxaromue konebaHus. BrwiHykIeHHbIe KoneOaHus. Pe3oHanc. MexaHWYecKHe BOJHEIL.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHbIE U MONEpEUHbIE BOJIHBI. J[JTMHA BOJIHBI M CKOPOCTH €€
pacrnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI.

3ByK. ['(poMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MudpasByk u yapTpa3ByK.

Hemoncmpayuu.

1. HaOnronenue koxeOaHui Tes MO AEUCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.

2. Habmronenue konebaHuil rpy3a Ha HUTH U HA NIPY>KUHE.

3. HaOmroneHune BRIHYKICHHBIX KOJICOaHUI 1 pe30HaHCca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U HONEPEYHbIX BOJH (HA MOJAEIH).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUH PE30HAHC.

Jlabopamopuwvie padbomost u onvimel.

1. OmpeneneHue 4acToThl ¥ epuoa KojaeOaHU MaTeMaTHUYECKOTr0 MasiTHUKA.

2. Ompenenenue 4acTOTHI U NEpHOJa KoJieOaHUM PYKUHHOTO MassTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH IEpHoJia KOJIOAHWN MOJBEIIEHHOIO K HUTH TPy3a OT JJIHHBI
HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TeproJia KoieOaHU MPy>KHHHOT'O MasiTHUKA OT Macchl rpysa.

5. TlpoBepka HE3aBUCHUMOCTH Mepuoja KoieOaHWil rpy3a, MOJABEIIEHHOTO K HHUTH, OT MaccChl
rpysa.

6. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD NepHoJa KoueOaHU NPy KMHHOTO MasTHUKA OT
MAacchl I'py3a U )KECTKOCTH NPYKUHBL.

7. W3mepeHue ycKOpeHHUs: CBOOOIHOTO TaJCHUSI.

Pa3nea 10. D1eKTpOMarauTHOE 10JIe H JICKTPOMATHUTHBIC BOJIHBI.



DNeKTpOMarHuTHoOE moje. DJIeKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikaa 3IeKTpOMarHUTHBIX BOJIH. MICIIONb30BaHNE SJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA CcBETA.

Hemoncmpayuu.

1. CaolicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BoisiHOBBIE CBOIICTBA CBETA.

Jlabopamopusie pabomol u onvimol.

1. V3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TeIe(OHa.

Pa3nea 11. CBeToBbIe sIBJICHUS.

JlyueBas monens ceera. Mctounuku cBeta. [IpsmonuHeiiHoe pacipocTpaHeHHE CBETa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cera. [lmockoe 3epkano. 3aKOH OTpakKEeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHHs cBeTa. llolHOe BHyTpeHHee OTpakeHHE CBeETa.
Vcnionb30BaHuE MOJIHOTO BHYTPEHHETO OTPAYKEHUS B ONITHYECKHUX CBETOBOAX.

Jlunza. Xon mydeit B munze. OnTudeckas cucrema GoToarnmapara, MUKPOCKOIIa U Teeckona. ['a3
KaK ONTHYecKas cucteMa. bimzopykocTs 1 JalbHO30PKOCTb.

Pasnoxxenne Oenoro ceera B crnekTp. OnbiTel HploToHa. Cro’keHuE CHNEKTpalbHBIX IBETOB.
Jucnepcus cBera.

Hemoncmpayuu.
[TpsMonuHeiHOe pacipoCcTpaHEHHE CBETA.
OTtpaxeHue cBera.
[Tomyuyenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomienne ceera.
Onrtuyeckuii CBETOBOI.
Xox myueil B coOuparoiei JInH3e.
Xox J1y4eil B paccenBarolei JIMH3E.
[Tonmyuyenne n300pakxeHNUi ¢ TOMOILBIO JIUH3.

9. Tlpunuun neiictus ¢oroannapara, MUKpOCKOIA U TEJIECKOIIA.

10. Mogens rnaza.

11. Pa3nosxeHue 6enoro cBeTa B CHEKTP.

12. Tlomy4yenue 6€10T0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopusie pabomol u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPa’K€HUsI CBETOBOIO JIy4a OT YIJIa MaJeHHUs.

2. W3ydeHue XapakTepUCTUK U300paKeHUs MIPEMETa B INIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCHUMOCTH yIJla TPEJIOMIICHHS CBETOBOIO Jiyya OT yrja MaJeHHsl Ha

IpaHMIIE «BO3TYX—CTEKIION.

4. TlomyuyeHue U300paKEHUI C TTIOMOIIBIO COOUpArOIIEH JTUH3HI.

5. Omnpenenenue (OKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMpArOIei INH3BI.

6. OmnbITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.

7. OnbITh IO BOCTIPUATHIO I[BETA MIPEIMETOB MPHU UX HAOIIOICHUH Yepe3 [IBETOBbIE (PMIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omnbitel Peszepdopna m mimaHerapHas Mozenb aroma. Mopgens atoma bopa. Hcnyckanue u
MIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaTsIe CIIEKTPHI.

PagnoaktuBHOCTH. Anbda, Oeta- U ramma-uziaydeHus. CTpoeHre aToMHOro siapa. HykioHHas
MOJIENIb aTOMHOTO sipa. M3orombl. PagnoakTuBHBIe mpeBpamenus. [lepuon momypacnana aTOMHBIX
a1ep.

PN RN

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAAOBOIO M MAacCOBOIO YHUCEN. ODHEpPrusl CBA3M
aTOMHBIX sgep. CBA3p macchl M dHepruu. Peaknuum cuHTe3a m aeneHus saep. VcTouHMKM sHEpruu
ConHia u 3BE311.

SnepHas sHepreTuka. JlecTBUS palMOaKTUBHBIX U3YyUEHHUI HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpsl U3ITy4eHUs U MOTJIOIIEHNUS.
CrieKTpsl pa3IMYHBIX Ta30B.

CrnekTp BoJOpoaa.

Habmtonenue TpexkoB B kamepe Bunbcona.
PaboTa cuéTurka HOHM3UPYIOLUX U3ITy4YEHUH.

Nk W=



6. Perucrtpanus nzmydeHus NpUPOJHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HabmroneHue CIUTIONIHBIX U JIMHEHUYAThIX CHEKTPOB U3ITyUeHHS.

2. HccnenoBaHue TpeKOB: HW3MEPEHHE DSHEPIMM YacTHIBI IO TOPMO3HOMY MHyTH (1O

¢dororpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000IAIOIINIT MOLYJTb.

[ToBTOpHTENEHO-0000IAOIIMI MOIYJIb TMpeAHA3HAYeH IS CUCTeMAaTH3allud U 0000IIeHHS
IPEMETHOTO COJACpPXAaHUSA M ONbITa ACATENbHOCTH, NMPHOOPETEHHOrO0 NMpPU M3YYEHMH BCEro Kypca
¢u3MKKM, a TakXe g TMOJArOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHy MO (U3MKe aJs
o0yyaromuxcs, BBIOpaBIIMX 3TOT yUeOHBIH MpeMeT.

[Ipu U3yuyeHUH JaHHOTO MOAYJSI pealu3yloTCs U CUCTEMATU3UPYIOTCS BUABI JAEATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CHEeuMBaeTCsS JOCTH)KEHUE MPEIMETHBIX W METallPeIMETHBIX IUIAHUPYEMbIX
pe3ynbTaToB 00y4yeHus, (HOpMHUpYETCS €CTEeCTBEHHOHAy4yHass I'PaMOTHOCTb: OCBOEHHME Hay4YHBIX
METO/IOB HUCCJICZIOBAHUS SIBICHUIN NPUPOABI M TEXHUKH, OBJIaJICHUE YMEHUSAMHU OOBSICHAThH (hU3NUYECKHE
SBJICHUSI, TPUMEHSAS TMOJy4YEHHbIE 3HAHWSA, pellaTh 3aJadd, B TOM 4YHCJIE KaueCTBEHHBIE W
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIAaTBEHO ACATENBHOCTHBIM XapakTep AAHHOTO pas3zelia peaau3yercs 3a CYET TOro, 4To
o0yyaromuecst BHIIOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEJIaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATh (PU3NYECKUE SIBICHUS B
OKpY>Karolllel IPUPOJIE U IOBCETHEBHON KU3HU;

HCIIOJIb30BaTh HAyuYHbIE METOJAbl HCCIIENOBaHUS (U3UYECKUX SBICHWH, B TOM YHCIE IS
IIPOBEPKHU THIIOTE3 U MOITYUYEHHSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATH HAyYHbIE OCHOBBI HanOO0JIee BaXKHBIX IOCTHKEHUI COBPEMEHHBIX TEXHOJIOTUH, HallpUMeEp,
IIPAKTUYECKOTO UCIIOJI30BAHUS PA3INYHbIX HCTOYHUKOB HEPTUU HA OCHOBE 3aKOHA MPEBpAIlECHUs U
COXPAHEHUs BCEX U3BECTHBIX BUJIOB YHEPIHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

N3ydenne (u3Mku Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAINPaBICHO Ha JOCTHKEHHE
JIMYHOCTHBIX, METANIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.
B pesynbTrare uzyueHus QU3MKU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y 00y4aromerocs

OyayT chopMUpOBaHbI CIAEAYIOIINE INYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpuOTH4eCKOro BOCIIUTAHUS:

® - [IPOsIBJICHHUE MHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PM3NYECKON HAYKH;

® - [ICHHOCTHOE OTHOIICHHUE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

e 2) rpasJaaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® - TOTOBHOCTh K AaKTMBHOMY Yy4YacTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - OCO3HaHHE BAJXHOCTU MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOIO;

e 3)3CTeTHYECKOr0 BOCTIMTAHUSA:

® - BOCHpPHUATHE OSCTETUYECKHX KadyeCcTB (U3UUECKON HayKH: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

® - OCO3HaHHWE LEHHOCTH (PM3MYECKON HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLLEH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIF0OOO3HATEIBHOCTH, HUHTEpEca K UCCIIEI0BATEIIbCKOM NesATEIbHOCTH;

e 5) popmupoBaHNA KYJbTYPHI 310POBbSI H SMOLMOHAJIBHOI0 0J1arONOJIyYHs:

® - OCO3HaHHME LIEHHOCTU OE€30MacHOro o0Opasza >KM3HUM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BaXHOCTH TpaBWJI O€30IaCHOTO MOBEACHHMS Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JEKTPUYECKUM HU
TEIUIOBBIM 000PYIOBaHHEM B JOMAIITHUX yCIOBUSX;

e - chopMUPOBAHHOCTH HaBbIKA peIieKCHH, TPU3HAHKE CBOETO MpaBa Ha OIIUOKY M TAKOTO K€ IIpaBa
y IpYroro 4ejoBeKa;

e 6) TPyA0BOI0 BOCIIMTAHUS:



- aKTUBHOE y4YacTH€ B PEHICHUH NPAKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEeIIbHOU
OpraHu3aIiH, TOPoa, Kpasi) TEXHOJIOTHYECKON U COIIMAIbHON HAPABICHHOCTH, TPEOYIOMIHUX B TOM
yucie U PU3NIeCcKnX 3HaAHUM;

- HHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO MPOodeCcChid, CBI3aHHBIX ¢ (DU3UKOK;

7) 3K0JI0rMY€CKOr0 BOCTIUTAHMS:

- OpHEHTAIMsI Ha TIPUMEHEHNE (PU3NYECKUX 3HAHUU JJIs pelIeHHs 3a7a4d B 00JIACTH OKpY Karoliei
Cpelbl, TUIAHUPOBAHUS TOCTYIKOB MU OLIEHKH WX BO3MOXKHBIX TOCIEACTBHM IJI OKpY Karolien
Cpenpbl;

- OCO3HaHHE TI100ATBFHOTO XapaKTepa IKOJIOTHIECKUX IPOOIIEM U IMyTeH UX PelIeHNUS;

8) ajanTanuu K M3MEHSIOMIUMCH YCJIOBUAM COIMAJIBHON U IPUPOAHOI Cpeabl:

- MOTPEOHOCTh BO B3aMMOJICHCTBHM TMPHU BBHIMOJIHEHUU WCCIEIOBAaHUI M MPOEKTOB (PH3UUECKOU
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM JIPYTHX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUICCKYIO IeATEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUW, B TOM 4HUCIe (OPMYITUPOBATH UIEH, TIOHATHUSA,
TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SBJICHUSX;

- 0OCO3HaHHE JIe(PUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 0071aCTH (DU3HKH;

- IJITAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,

- CTpeMJICHI/Ie aHaJH/ISI/IpOBaTB U1 BBIIBJISITH B3AaUMOCBSA3U HpI/IpOI[BI, O6H.[CCTB3, U 3KOHOMHKH, B TOM
YHCIie C UCTIONIb30BaHUEM (PU3MUECKHUX 3HAHUM;

- OIICHKA CBOUX JICHCTBUH C yU4&TOM BIUSHUS Ha OKPYKAIOUIYIO CPEy, BOSMOXKHBIX INI0OATBHBIX
OCJIEACTBUMN.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOeHHS MpPOrpaMMBbl IO (GU3UKE HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y

oOyyvarorierocss  OyayT  chOpPMHpPOBAaHBI  MeTampeJMeTHbIe  Pe3yJabTaThl,  BKJIIOYAIONINE
MMO3HABATCJIbHBIC YHUBCPCAJIBHBIC yqe6HHe I[CI\/JICTBI/ISI, KOMMYHHKATHUBHBIC YHUBCPCAJIBHBIC y‘-Ie6HbIC
NeMCTBUS, PETYJISATUBHBIC YHUBEPCAJIbHbBIE YUeOHbIe TEHCTBUS.

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE NelicTBUS

Ba3oBble jlornueckue AeicTBUA:

® BBISBIISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MIPU3HAKU OOBEKTOB (SIBJICHUN ),

® YCTaHABIMBATH CYIIECTBEHHBIH MPHU3HAK KIACCU(PUKALMU, OCHOBAHHUS s OOOOIICHHS U
CpaBHEHWSI,

® BBISBISITH 3aKOHOMEPHOCTH W NPOTHBOPEYMs] B paccMaTpuBacMbIX (akTax, MaHHBIX H
HAOJTIOICHUSX, OTHOCSATINXCS K (DU3UUCCKUM SIBIICHUSM;

®  BBISABIATH IPUIMHHO-CIICICTBCHHBIC CBS3H MTPH U3YUCHUH (PH3UICCKUX SBJICHHUH U MTPOIIECCOB,
JIeNaTh BBIBOJBI C HCIOJIB30BAaHHWEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUCHHMH,
BBIJIBUTATh TUITOTE3bI O B3AaUMOCBSI3IX (PH3MUECKUX BEITHUYHH;

® CaMOCTOSATEILHO BBIOMpATh CIOCOO pemieHus y4eOHOW (U3MYecKor 3amauu (CpaBHEHHE
HECKOJIBKMX BapUAHTOB PEIICHUS, BBIOOP HAHOOJIEe TTOIXO/ISIIETO C YIETOM CaMOCTOSITEITEHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTeabCKue AeiiCTBUS:

®  HCII0JIb30BAaTh BOIPOCHI KaK MCCIIEA0BATENbCKUII MHCTPYMEHT IIO3HAHMUS,

® [POBOJUTH IO CAMOCTOSTEIBHO COCTaBIEHHOMY IUIAHY OIIBIT, HECJIOKHBIH (hu3nueckuii
AKCIIEPUMEHT, HEOOBILIOE UCCIIEI0BAaHUE (PU3NYECKOTO SABIICHUS;

® OIEHUBaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAIUIO, MOIYYEHHYIO B XOJI€
HCCIIETOBaHMsI MJIU SKCIIEPUMEHTA;

®  CaMOCTOATENILHO (OPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO
HaOJII0IeHUS, OMbITA, UCCIICI0BAHMS;

® [POTHO3MPOBATH BO3MOXKHOE JalbHEHIee pa3BUTHE (PU3MYECKHX MPOLECCOB, a TaKXKe
BBIJIBUT'ATh TPEATIOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:

® TPUMEHSTH PA3IMYHbIE METObI, HHCTPYMEHTHI U 3aIPOCHI IIPH MTOUCKE U 0TOOpe MHpOpMaIuu
WIN TaHHBIX ¢ Y4ETOM MPEATIOKEHHON yueOHoH pu3nueckoil 3a1auu;
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® aHAJIM3UPOBAThH, CHCTEMATU3UPOBATH U HHTEPIIPETHPOBATh HH(POPMAIIHIO PA3TUIHBIX BUIOB H
(dbopM TpeICTaBICHHUS,

® CaMOCTOSTENIBHO BHIOMpaTh ONTUMAIBHYIO (OopMy TIpencTaBicHHs HWHPOPMAIMH |
WLTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoit
1 UX KOMOMHAITUSIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YyueOHbI€ e CTBHUS:

e B Xoj€ OOCYXIeHHs y4eOHOro Marepuala, pe3yJbTaToB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXK/IaeMOi TEMbI M BBICKa3bIBaTh UJICH, HAIICJICHHbBIC HA
pelIeHre 3a1a91 U TIOJIepKaHKe OJIaroKenaTeaIbHOCTH OOIICHHS,

® CONOCTAaBJIATh CBOW CYXJICHHUS C CYXKJICHUSMHU JPYTUX YYaCTHUKOB JUajora, 0OHapyKUBaTh
pa3inure U CXOJICTBO MO3UIINN;

® BBIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

e yOJUYHO MPEACTABISATh PE3YJIbTAThI BBIMOJHEHHOTO (DU3MUYECKOTO OMbITa (IKCIICPUMEHTA,
UCCIIeTIOBaHUSI, IPOEKTA);

® [OHMMATh W HCIOJH30BaTh MPEUMYIIECTBA KOMaHIHOW M WMHIUBUAYaJbHOW PaOOTHI MpHU
peleHuN KOHKPETHON (HU3HIECKON MPOOIEMBI;

® TIPUHUMATH IEJIU COBMECTHOM JESITETLHOCTH, OPTaHU30BBIBATh IEHCTBUS 1O €€ TOCTHKECHUIO:
pacrpenenaTb poiiu, 00CYKJIaTh MPOLIECCHl U PE3yIbTaThl COBMECTHOM paboOThI, 00001IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

® BBINOJHATH CBOIO YacTh pabOThl, JOCTUTAas KAayeCTBEHHOI'O pe3yibTara IO CBOEMY
HAIPaBJICHUIO U KOOPIAWHUPYS CBOU JCUCTBHS C APYTUMH WICHAMH KOMaH/IbI;

® OIICHUBATh KAa4eCTBO CBOErO BKJIaJa B OOLIMIA MPOIYKT IO KPUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyJIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerysisiTuBHbIE YHUBepcaJIbHbIE y4eOHbIe /1eiicTBUSA
Camoopranusauus:

® BBIABIATH MPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYaIUAX, TPEOYIOIIUX JJIS PEIICHUs
¢bu3nUecKux 3HAHUMH;

® OPHUEHTUPOBATHCS B PA3TUYHBIX MMOAXO0/IAX MPUHATHS PEIICHUH (MHINBUIYATLHOE, IPUHITHE
pellieHus B TpyMIe, MPUHITHE PEIICHUH TPYIIOoi);

® CaMOCTOSITEIBHO COCTABJISITH QITOPUTM pelleHdus (U3MYECKOW 3ajayd WiIM IUIaHa
UCCIIC/IOBAHUSI C Y4YETOM HMEIOMIMXCS PECYpcoOB W COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH MpeIaraeéMble BApUAHTHI PEIICHU;

e JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTEJLIEKT:

e JaBaTh a/ICKBAaTHYIO OIICHKY CUTYyallMH U MpeJjiaraTh MiaH e€ U3MEHCHHUS,

® OOBSCHATH MPHUYMHBI JTOCTIKEHUS (HEIOCTIIKEHUS) PEe3yIbTaTOB JACSITEILHOCTH, JaBaTh
OLIGHKY TTPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHUS (DU3HUECKOTO
WCCIICIOBAHMSI WJTH TIPOCKTa) HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIUXCS CUTYAIIHH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIIMX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIETH U YCIOBUSIM;

® CTaBUTh ce0s Ha MECTO JIPYTOro YeJOBEeKa B XOJ€ CIopa WM JAUCKYCCHU HA HAYIHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO;

e [pU3HABaTh CBOE MMPABO Ha OMIMOKY MPU pelicHHH (PU3NUECKHUX 3a]a9 WIH B YTBEPKICHHUIX Ha
HAy4YHBIE TEMBI U TAKOE YK€ MPABO JAPYTOTO.

IMPEAMETHBIE PE3YJIbTATbBI
K koHIy 00y4yenus B 8 ki1acce rpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh Y 00YUaIOIIUXCS YMEHUH:

®  JCIIOJIB30BATh MIOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKY I,
arperatHble COCTOSTHUSI BEIECTBA, KPUCTAIUIMUECKHEe M aMOp(dHbIe Tesa, HACHIIIEHHBIN U
HEHACBILUICHHBIN Map, BJIAXHOCTh BO3IyXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIHsl, TEIJIOBOU
JIBUTATENb, AJIEMEHTApHBIA JJIEKTPUUYECKHUI 3apsiji, 3JIEKTPUUYECKOE I0JIe, MPOBOJHUKHU M
TUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TI0JIE;
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pa3nuuath sABJIEHUS (TEIUIOBOE pACUIMPEHUE U CXKaThe, TeIvlonepeaaya, TerioBOe
paBHOBECHE, CMAauMBaHUE, KaNWUISIPHBIE SBJICHMS, UCHApeHUE, KOHACHCcallus, IJIaBJICHHE,
KpHUCcTalu3anus (0TBepAeBaHue), KUMEHUe, Tervionepeaaya (TeronpoBOJHOCTb, KOHBEKLINU,
U3ITyYEHUE), JIEKTPU3aLus Tell, B3AUMOJICHCTBUE 3apsIIOB, IEHCTBUS 3JIEKTPUUECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJACWCTBHE MAarHUTOB, [JEHCTBHE MAarHUTHOIO TMOJIA Ha
IIPOBOJAHMK C TOKOM, 3JIEKTPOMarHUTHAsE UHAYKIMS) 110 ONIUCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUYCHHbIX (PU3NYECKUX SIBICHUI B OKpYXKarollleM MHpE, B TOM
quciie pU3n4ecKue BJICHUS B IPUPO/Ie: TOBEPXHOCTHOE HATSKEHUE U KallWJUIIPHBIE SIBICHUS
B NIPUPOJAE, KPUCTAJIBI B Npupoie, udinydeHne ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl, 00Opa3oBaHME pPOCHI, TYMaHa, MHEs, CHEra, JJIEKTpUUECKHE SBJICHUsI B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE moje 3eMiH, Jpeid MomocoB, poib
MarHMTHOTO MOJS A7 JKU3HM Ha 3emiie, MOJSPHOE CHUSHHME, IPU STOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJjauyy B Yy4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOICTBa (TPU3HAKK)
(bu3NYECKUX SIBICHUN;

OINUCHIBAaTh M3y4YEHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHMS, HCHONB3YS (U3NYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OHEprus, KOJIMYECTBO TEIJIOThI, YZEJIbHas
TEIUNIOEMKOCTh ~ BEIIECTBA,  yJAelbHas  TeIUIOTa  IUIABICHMSA, yAEIbHas  TeIoTa
napooOpa3zoBaHus, yAeIbHAs TEIUIOTa CTOPaHHs TOIUTNBA, KO3 (PUIIMEHT MOIe3HOT0 AEUCTBUS
TEIUIOBON MAIIMHbI, OTHOCUTEINIbHAS BIAXKHOCTh BO3]lyXa, JIEKTPUUECKHUM 3apsil, Cuila TOKa,
AJIEKTPUYECKOE HAIIPSDKEHHUE, CONPOTHUBIEHUE TIPOBOJHUKA, YAEIbHOE CONPOTHBIICHHE
BEIIECTBA, Pa00Ta U MOLHOCTh JIEKTPUUECKOI0 TOKA), IPH ONMCAHUU NTPABHIILHO TPAKTOBATh
(GU3NUeCKUi CMBICI HCHOJB3YyEMbIX BEJIWYHMH, OOO3HAYCHHS M EIUHUIBI (PU3HUECKUX
BEJIMYMH, HaXOAUTh (DOPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPpa)UKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUYUH;
XapaKTepu30BaTh CBOWCTBA Teld, (PM3NYECKHUE SBJICHUS M IMPOIECCHI, UCTIONb3Ysl OCHOBHBIC
MIOJIOKEHUSI ~ MOJIEKYJISIDHO-KMHETUYECKOM  TEOPUM  CTPOCHMSI  BEINECTBA, IPHUHLHII
CYTIEpPHO3UIMHU NoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3aps/ia, 3aKkoH OMa asis
ydacTka nemnu, 3akoH Jlkxoyns—J/leHma, 3akoH cOXpaHEHMs] 2HEPIUH, IPU ITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATh €I0 MAaTEMATUYECKOE BbIPAKEHUE;
OOBACHATH (PU3MUYECKUE IMPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalUil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BISIBIATH IPUUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsiCHEHHE U3 1—2 JJOTHYECKUX IIAroB ¢ OMOpor Ha 1—2 M3yUeHHBIX CBOMCTBA (PU3HUECKHUX
SBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyE€THbIC 3a/1a4M B 2—3 NEMCTBUS, UCHIOIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE
¢u3nyeckre BETUUMHBI: HA OCHOBE aHaJIM3a yCJIOBHUS 3a/1a4M 3alUCHIBATh KPaTKoe yCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUISl pPELIeHMs] 3a/Jayd, BBIOUPATh 3aKOHBI M (OPMYJIBL,
HeoOXouMble Ui €€ pelleHHs, MPOBOJUTh pacu€Thl U CPAaBHUBATH MOJYYCHHOE 3HAUCHHE
(¢u3nYeCcKOil BEMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (PU3MUECKUX METOMOB,
UCIIOJIb3YSl OIMCAHUE HCCIIEIOBAHUS, BBIACIATH NPOBEPSIEMOE MPEAIIONIOKEHHUE, OLIEHUBAThH
IIPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0BaHNs, 1€71aTh BBIBObI;

IIPOBOJUTH OMNBITHI 1O HAOIIONEHHUIO (PU3MUYECKUX SIBIECHUN MM (PU3MYECKHX CBOWCTB Tel
(KanwIIsIpHBIE SBJICHUS, 3aBUCHUMOCTB JIaBJIEHUS BO3/yXa OT €ro o0béMa, TeMIeparyphbl,
CKOPOCTH IIpOLieCCa OCTBIBAHUS M HArpeBaHus INpPU M3IYYEHHH OT LBETA HU3Iy4arouleu
(morsyomaronei) MOBEpXHOCTH, CKOPOCTh HCIAPEHUS] BOJbI OT TEMIIEPaTyphl KHUAKOCTU U
wioniaan €€ MOBEPXHOCTH, MIEKTPU3ALHNS TE€I U B3aUMOACHCTBHE DIEKTPUUECKUX 3apsioB,
B3aMMOJICICTBHE MOCTOSIHHBIX MAarHUTOB, BHU3YyajW3allMsi MarHUTHBIX IOJIEH MOCTOSHHBIX
Mar"HuToB, JEHCTBUS MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 2JIEKTPOMAarHura,
CBOMCTBA  AJIGKTPOJBMIraTeNsl IOCTOSHHOTO TOKa): (QOpMYJIUpOBaTh MPOBEPsSIEMbIE
IPEIONI0KEHUs, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOro 000pYy/10BaHHUs, ONUCHIBATH X0
ombITa U (HOPMYIHPOBATH BBIBOBL;

BBINIOJHATH MpPsIMbIE U3MEPEHUSI TEMIIEPaTypbl, OTHOCUTEJILHON BIAXKHOCTH BO3yXa, CHJIbI
TOKa, HANpPSHKEHHUS C HUCIOJIb30BAHHUEM AHAJIOTOBBIX MPUOOPOB M JATYUKOB (U3NUECKUX
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BEJIMYMH, CPAaBHMUBATh pE3yJbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOW  abCOIOTHOM
MOTPEIIHOCTH;

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (DU3UYECKOM BEJIWYMHBI OT JPYroi ¢
UCIIOJIb30BAaHUEM MPSIMBIX HW3MEpPEHUH (3aBUCHMOCTb CONPOTHUBIIEHUS MPOBOJAHHKA OT €r0
JUIMHBI, IUIONIAJN TIONIEPEYHOTO CEYEHUs M YAEJIbHOTO CONPOTHBIEHHUS BEIIECTBA
IIPOBOJHMKA, CHUJIBI TOKA, WAYIIETO 4Y€pe3 IPOBOJHMUK, OT HANpsSIKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAaHUE  TIOCIEA0BAaTEIbHOIO W MApajlIeIbBHOTO  COEIMHEHMH IPOBOJIHUKOB):
IUIAHUPOBATh MCCIIEJJOBAHUE, COOMpaTh YCTAaHOBKY WU BBIIOJHATH W3MEPEHUs, ClEnys
MPEUI0KEHHOMY IUIaHy, PUKCUPOBATH PE3yJIbTaThl OJYUYEHHOMN 3aBUCUMOCTH B BUJ1€ TaOJIUI]
U rpaUKOB, 1e1aTh BBIBOBI 110 pe3yJIbTaTaM HCCIIeI0BaHUS;

IPOBOJIUTH KOCBEHHBIC M3MEpEHHUs (U3MUECKUX BEIMYMH (yA€ibHAs TEIUIOEMKOCTb
BEIIIECTBA, CONPOTUBJICHUE IPOBOJHUKA, paboTa M MOIIHOCTh DJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHUS], COOMpPaTh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEe1ys PEAI0KEHHOM
MHCTPYKLHNH, ¥ BBIYUCIIATh 3HAYCHUE BEJTUYHHBI;

co0Jro1aTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPUHLIUIBI JCHCTBUS U3yUYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpON Ha WX omucaHMs (B TOM YMCJE: CUCTeMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIEpMETP, BOJIBTMETP, CUETUHK DIIEKTPUUECKON SHEPTUHU, IIEKTPOOCBETUTENIbHbIE
npuOOpPBI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (IIPUMEPBI), SJTEKTPUUECKUE MTPEIOXPAHUTENH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb MOCTOSHHOTO TOKA), MCHOJIb3Yys 3HaHUS O CBOMCTBAxX
¢bu3nveckux ABICHUNA U HEOOXOUMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh INPOCThIE TEXHUUYECKUE YCTPOHCTBA M U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM U
CXEMaTUYHbIM pPHCYHKaM (KUAKOCTHBIH TEpPMOMETpP, TEPMOC, ICHUXPOMETP, TUIPOMETD,
JBUTATEIb BHYTPEHHEIO CrOpaHus, D3JEKTPOCKOI, PEOCTaT), COCTaBIATh  CXEMBbI
ANEKTPUYECKUX ILIETNEH C MOCIEAOBATENbHBIM M MAapaUICIbHBIM COSAWHEHHUEM DJJIEMEHTOB,
pasznuyas ycIoBHbIE 0003HAUCHUS SJIEMEHTOB AJICKTPUYECKHX IIETICH;

MPUBOIUTH IPUMEPHI (HAXOIUTHh HH(OPMAIIHIO O TIPUMEpax) NPaKTUIECKOTO HCITOIb30BaHHS
¢u3nyeckux 3HAHUI B TIOBCEAHEBHOM KHM3HM s obOecriedeHUs O€30MacHOCTH IpH
oOpallleHuu ¢ TNpudOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3J0pOBbS U
COOJIIOICHHUS HOPM 9KOJIOTHYECKOT 0 MIOBEICHHUS B OKpY Katollei cpejie;

OCYILLIECTBIIATh MOMCK HMHpoOpManuu (U3NUECKOro cojepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUM W IYTEM CpaBHEHMs JOIOJIHUTENBbHBIX HCTOYHUKOB BBIACIATH
MHPOPMALINIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOMN MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTOJIb30BAaTh NPU BBHIMOJIHEHUH YYEOHBIX 3a/JaHUN HAyYHO-TIOMYJISAPHYIO JIHUTEpaTypy
($u3nUecKoro cojep:KaHus, CIpaBOYHBIE MaTepHajbl, Pecypchl ceTH MHTepHeT, BIaJeTh
npuéMaMHi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUsl MH(OpPMALMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B IpYTYIO;

co3JlaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPAaTKUE YCTHbBIE cOO0IeHHs, 0000111as HHPOPMALINIO
U3 HECKOJIBKUX UCTOUHUKOB (PU3NYECKOT0 COJEPHKAHUSA, B TOM YUCIIE ITyOIMYHO MPEJICTABIIATh
pe3ysbTaThl MPOEKTHOM WM MCCIEA0BATENbCKOM JIEATENbHOCTH, NPU STOM TI'PaMOTHO
UCMONb30BaTh W3YYEHHBIH MOHATUHHBIA ammapaT Kypca (U3HMKH, CONPOBOXKJIAThH
BBICTYIUICHHE IIPE3CHTALUEH;

IIPY BBIMIOJIHEHUH YYEOHBIX MPOCKTOB M UCCIIEAOBAHUH (PU3NYECKHX IPOLIECCOB PACIIPEALIIATh
0053aHHOCTH B TIpyNIe B COOTBETCTBMM C TIIOCTABJICHHBIMHM 3aJadyaMH, CIECIUTh 32
BBITNIOJTHEHUEM IJIaHA JEHCTBUM M KOPPEKTUPOBATH €r0, aJleKBATHO OLIEHUBATh COOCTBEHHBIN
BKJIJ] B I€ATENBHOCTD IPYIIIBL, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, IPOSIBIISS
TOTOBHOCTb pa3peniaTb KOH(PIUKTHI.

K koHity o0y4eHus B 9 Kiacce npeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPayKaTh
c(OPMUPOBAHHOCTh Y O0YUaIOLIUXCS YMEHHIH:

UCIOJIb30BAaTh  IOHATHUS: cUCTeMa  OTcuéra, MaTepuajgbHas TOYKa, TPAEKTOPHUS,
OTHOCUTEIIFHOCTh MEXaHHUYECKOTo JBWKEHUs, nedopmanus (yrpyras, IUIacTHUECKas),
TpeHHE, IEHTPOCTPEMHUTEIHFHOE YCKOpPEHHE, HEBECOMOCTh U TMEperpy3ku, LEHTP TAKECTH,
abCOMIOTHO TBEPAOE TENO, IEHTP TSDKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHMYECKHE
Kojie0aHusl U BOJIHBI, 3BYK, HH(pPa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI, IIKaja
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3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MoTrJIoUIeHUsl, ainbda, OeTa- U raMMa-u3ITydeHus, U30TOIBL, SJepHas YHEPreTHKa;

pa3nuuath SBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE TMPSMOJIMHEHHOE JBUKECHHE,
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBWXEHHE, CBOOOIHOE TaJeHHE TeJ, PaBHOMEpPHOE
IBUKEHHE IO OKPYKHOCTH, B3aHMOJICHCTBHE TeJ, PEaKTUBHOE JIBUKEHHUE, KojebaTeabHOe
IBIDKEHHE (3aTyxXarolllie M BBIHYXKJCHHBIE KOJI€OaHWs), PE30HAHC, BOJHOBOE IBH)KEHUE,
OTpa)keHHE 3BYKa, MPSMOJMHEIHOE paclpocTpaHeHHe, OTpa)XeHHE U IPEJIOMIICHHUE CBETa,
MOJTHOE BHYTPEHHEE OTPAXCHHE CBETA, Pa3JIO’KEHHE OEJIoro cBeTa B CIEKTP M CIOKCHHE
CHEKTPaJbHBIX I[BETOB, TUCIEPCUsI CBETA, €CTECTBEHHAs! PAaIMOAKTUBHOCTh, BOZHUKHOBEHHUE
JMHENYaTOro CHEeKTpa M3JIy4eHHUs) MO ONMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBICHHUE;

pacrno3HaBaTh MPOSIBICHNUE U3YUYCHHBIX (DU3MUECKUX SIBJICHHUM B OKpY’KarolleM Mupe (B ToM
qrciie (pusnueckue sIBJICHUs B MIPUPO/IE: MPUIUBBI U OTIUBBIL, IBHKeHUE Tu1aHeT CoTHEeUYHON
CHUCTEMBI, PEAKTUBHOE [IBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB J>KHBOTHBIMH,
3eMJIETPSACEHNE, CEeHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETa TeJl, ONTHUYECKUE SIBICHUS B
npupoze, OHoNornyeckoe AEHCTBHE BHUIMMOIO, YIbTPa(HOIETOBOIO M PEHTIEHOBCKOTO
U3ITy4YeHUHN, €CTECTBEHHBIM paJMOaKTUBHBIM (OH, KOCMHYECKHE Jy4YH, paJHOaKTHBHOE
U3IIy4YEHUE NPUPOJHBIX MHHEPAJIOB, ACUCTBUE DPAJMOAKTUBHBIX HM3IYYEHHH Ha OpraHU3M
4elioBeKa), IpU HSTOM [EpPEeBOAUTh MPAKTHYECKYI0 3ajady B Y4YEOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYEHHBIE CBOWCTBA T M (DU3UYECKHE SIBJICHHUS, HUCHOJIB3Ys (hU3NYECKHe
BEJIMYMHBI (CpelHAsI M MTHOBEHHAs CKOpPOCTb Tejla MpU HEPaBHOMEPHOM JABM)KEHUU,
YCKOpEHUE, MepeMEIIEeHNE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHS, CHJIa YNPYroCTH, CHIIA
TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJeHHs, BeC Tela, MMITYJIbC Tela, UMITYJIbC CHJIBI,
MexaHuueckas paboTa M MOIIHOCTb, MOTEHIMANbHAs JHEPrusi Teja, MOTHATOrO Haj
MOBEPXHOCTHIO 3eMJIM, TIOTEHIMANIbHAS YHEPTHS CXKATOW MPY>KUHBI, KUHETUYECKasi SHEPTUs,
MI0JIHAsl MEXaHWYecKasi dHEprus, MEepuoJ M 4acToTa KOJeOaHWM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTesb MPEJIOMIICHHS Cpelibl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (DU3MYECKHH CMBICI HCIOJIB3YEMBIX BEIMYMH, OOO3HAYCHUS H
€AMHULIBI (PU3NYECKUX BEITUYHH, HAXOAUTh (DOPMYIIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMHU BEJTMYUHAMHU, CTPOUTD Tpa(UKH N3yUSHHBIX 3aBUCUMOCTEH (PU3NYECKIX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBa Tel, ()U3MYECKUE SBIICHUS U TPOLECCHI, HCIONb3Yysl 3aKOH
COXPaHEHUs PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUII, TPUHIIUI
OTHOCUTENBHOCTH ['anmmies, 3akoHbl HpIOTOHA, 3aKOH COXPAaHEHHs HUMITYJIbCA, 3aKOHBI
OTpa)KeHHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO0 M MacCOBOT'O YHCEN MPU
SJICPHBIX PEaKLUAX, IPH 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alIUCHIBATh €T0
MaTeMaTHYECKOE BBIPAXKEHUE;

OOBACHATH (PU3MUYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyalUil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH IPUUUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTUYECKUX IAroB ¢ OMOPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3HMUECKHUX
SBIICHUN, (PU3NUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7aud (ONUPAIOIIMECSs Ha CUCTEMY W3 2—3 ypaBHEHMil), UCIOJb3Yys
3aKOHBI M (hOPMYJIBI, CBsI3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHaJIM3a YCIIOBHS
3aJlauM 3alUCBIBATh KPATKOE YCIIOBUE, BBISBJIATH HEJOCTAIONINE MM M30BITOUHBIE JTAaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE Ul PpEIICHUs, MPOBOJUTH PAcCUEThl U
OLIEHMBATh PEATMCTUYHOCTD MOJYYEHHOI'O 3HaUeHHsI (PU3NUECKON BEIUUMHBI,

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPH MOMOLIM (PU3MUECKUX METOMOB,
UCIIOJIb3YSl OIMCAHUE HCCIIEIOBAHUS, BBIACIATH NPOBEPAEMOE MPEATION0KEHUE, OLIEHUBAThH
MPaBWIBHOCTh TMOPSIIKa MPOBEACHUS HCCIEIOBaHUs, J1el1aTh BBIBOJABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUI U OTBITOB;

MIPOBOJUTH OMBITHI 1O HAOMIONCHHUIO (PU3MUYECKUX SBICHUN MM (PU3MYECKHX CBOWCTB TeN
(u3yuenue BTOpOro 3akoHa HplOTOHA, 3aKOHA COXpaHEHHUS DHEPIHH, 3aBUCUMOCTb IEpHOA
Kosie0aHui MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYlbl MaJIbIX KoJjeOaHHi, NMpAMOIMHEHHOE pacHpOCTpaHEHUE CBETa, Pa3NIoKEHHE
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0enoro cBeTa B CIEKTpP, U3yUeHHE CBOMCTB M300pa’keHHs B IJIOCKOM 3€pKajie M CBOMCTB
M300paKeHHsS TIpeIMeTa B COOMpArOIIeil JInH3e, HAOMIO/IEHUE CIUIOMIHBIX M JUWHEHYaThIX
CIIEKTPOB H3IYYEHMS): CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY M3 M30BITOUHOro Habopa
000pyI0BaHUs, OTIMCHIBATH XOJ OTIBITA U €T0 PE3YJbTAThI, (POPMYITHUPOBATEH BHIBOJIEI,
MIPOBOJUTH NIPU HEOOXOJMUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, ONpeneNsisi CpeHee 3HaueHNe
u3MepseMoil BernuuHbI ((POKyCHOE paccTosTHUE COOMpAIOIIen JIMH3bI), 000CHOBHIBATH BEIOOD
croco0a u3MepeHus (M3MEPHUTEITLHOTO MTPUOopa);

IIPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIUYUH C MCIIOJIb30BAaHUEM IPSIMbIX
U3MEpeHui (3aBUCHMOCTh IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBIKEHUH 0€3
HayaJlbHOM CKOPOCTH, MepHoja KoieOaHMH MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH YTJIa OTPAKEHUS CBETA OT yTJIa MaJCHUS U YTJIa TPEJIOMIICHUS OT yTJla MaIeHHs):
IUIAHUPOBAaTh  UCCIIEJIOBAHUE, CAaMOCTOATENIBHO COOMpaTh yCTaHOBKY, (DUKCUPOBATh
pe3yIbTaThl TOJYYEHHOW 3aBHCUMOCTH (DPM3WYECKUX BEIMYMH B BUAC TAOJIUI] U TPadUKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIEIOBaHUS;

IIPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMUYUH (CPEeiHAs CKOPOCTb M YCKOpEHHE
TeJa MpH PABHOYCKOPEHHOM [BM)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHUs, KECTKOCTb
NPY>KUHBL, KOA(PPUIMEHT TPEHUS CKOJIBKEHUS, MEXaHUUecKasi paboTa U MOIIHOCTh, YaCTOTa U
nepuoJi KojeOaHMM MaTeMaTHYeCKOro M HPYKUHHOI'O MAasTHUKOB, OINTHYECKas CHIIa
cobuparomeld JUH3BL, PAJAMOAKTHBHBIN (OH): TIAHUPOBATH H3MEpPEHHs, COOHMpaTh
HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH M3MEPEHUsA, Cleaysd MNpeaIokKeHHOM
MHCTPYKIIMH, BBIUYUCIIATH 3HAYCHUE BEIMYMHBI M aHAJIM3UPOBATH MOJYUYCHHbIE PE3yJIbTaThl C
Y4YETOM 3aIaHHOM TOTPEIIHOCTH U3MEPEHUI;

co0JroJaTh paBUiIa TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOpHEIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKM HM3YUYEHHBIX (PU3MUECKUX MOJENCH: mMarepuanbHas TOUKa,
a0COJIIOTHO TBEPJOE TEJO, TOYEUHBIH MCTOYHMK CBETA, JIyd, TOHKAs JIMH3A, IUIAaHETapHas
MO/IENIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS U3yUYEHHBIX NMPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpON Ha MX OMHMCAHUA (B TOM 4YHCIE: CIUAOMETP, JaTYUKHU TOJIO0KEHUS, PACCTOSIHUSA U
YCKOpPEHHS, pakeTa, HIXOJIOT, OYKH, IMEpHCKom, (oToamnmapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOI, J1I03UMETp, Kamepa BuiabcoHa), NCHONB3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX
SIBIIGHUN ¥ HEOOXOIMMbIe PU3NUECKIE 3aKOHOMEPHOCTH;

UCTIOIB30BAaTh CXEMbl M CXEMaTHYHBIE PUCYHKH H3YyYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M  TEXHOJOTMUYECKUX TIPOLECCOB MPH pPEUICHUH Y4eOHO-
MPAaKTUYECKHX 3a/1a4, ONITUYECKUE CXEMBI AJIsl IOCTPOEHUS U300paXKeHNH B INIOCKOM 3epKaje
U cobuparoleit TuH3e;

MPUBOIUTH PUMEPHI (HAXOIUTHh HH(OPMAIIHIO O TIPUMEpPax) NPAKTUIECKOTO HCIIOIb30BaHHS
¢u3nyeckux 3HAHUI B TIOBCEAHEBHOM KM3HM s obOecriedeHUs O€30MacHOCTH IpH
oOpamieHnu ¢ TpudOpaMH M TEXHWYECKHMMHU YCTPOMCTBaMH, COXPAaHEHUS 3JIOpOBBS H
COOJIIOICHHUS HOPM 9KOJIOTHYECKOT0 MIOBEICHUS B OKpY Katollei cpee;

OCYWIECTBIATh IMOMCK uHpopMauuu  (Qu3MuecKkoro coaepxaHus B  VHTepHeTe,
CaMOCTOSITENILHO ~ (OPMYJIMpYs. TOUCKOBBIM 3alpoc, HAXOAUTh IYTH ONpPEIeNICHUs
JOCTOBEPHOCTH  TOJMYYEHHOH MH(GOpMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUU W
JONOJTHUTEIbHBIX UICTOYHUKOB;

UCMOJb30BaTh NPU BBIMOJIHEHUM Y4EeOHBIX 3a/JaHUl HAy4HO-IIOMYJIAPHYIO JIMTEpATypy
(bU3NIECKOTO COAEpIKaHUs, CIPaBOYHBIE MaTepHajbl, PeCcypchl ceTH VHTEpHET, BIaJeTh
npuéMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMUs MH(POPMALMM U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHHS HAa OCHOBE WH(POpPMAIUU W3
HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJCpXaHMA, MyOIMYHO MPEICTAaBIATh PEe3yJIbTATHI
MIPOEKTHON WM HCCIEN0BATEIbCKON JEATENbHOCTH, IPU 3TOM T'PaMOTHO HCIOJIb30BaTh
M3yYCHHBI TIOHATHHMHBIA ammapaT H3y4yaemMoro pasjena (U3MKM U CONPOBOXKIAThH
BBICTYIICHHE NIPE3EeHTalMeN ¢ yu€TOM 0COOEHHOCTEH ay TMTOPUU CBEPCTHHUKOB.

15



8 KJIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
HanmenoBanue
Ne (uugposbIe)
pa3aesioB H TeM
n/n Bceero | Konrtpoabnbie | IlpakTtuueckue | 00pazoBaTreiibHbIE
NMporpaMMmbl
padoThI padoThI pecypchbl
Pa3znea 1. TemyioBble ABJICHUS
CrboeHie 1 bubmmoreka [JOK
1.1 pv 7 https://m.edsoo.ru/7f:
CBOICTBa BeIleCTBa 181cc
bubnuoreka [JOK
1.2 TemnoBbie mporecchl 21 1 5 https://m.edsoo.ru/7f:
181ce
Uroro no pazgeny 28
Pa3znen 2. DiiekTpryeckne 1 MarHUTHbIE SIBJICHUSA
?ai] ZKTSHIBIZCEE;HHHe bubmmorexa LIOK
2.1 PAJBL 3ap 7 1 https://m.edsoo.ru/7f:
Tena U UxX T
B3aUMOJICUCTBUE -
TocTosHHLL bubmnorexa [JOK
2.2 . 20 2 7 https://m.edsoo.ru/7f:
ANEKTPUIECKUN TOK 18 Lo
bubmuoreka [JOK
2.3 MarHuTHbIE SIBJIECHUS 6 1 1.5 https://m.edsoo.ru/7f:
181ce
DneKTpOMarHuTHas Eubmiorexa LIOK
2.4 P 4 https://m.edsoo.ru/7f:
MHAYKIA 181ce
Wroro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 4 14.5
[TPOI'PAMME
9 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
n/m | PAACTOB M TEM Bceero | Konrtpoabusie | Ilpakrtuueckue | 00pazoBaTe/ibHbIE
NMporpamMmbl p p
padoThbI padoThbI pecypcol
Pa3zgen 1. Mexannueckue siBJIeHUA
hii:;i‘:g;:;me bu6mmoreka [IOK
1.1 A 10 1 https://m.edsoo.ru/7f:
CHOCOOBI €T0
1a4a6
OMUCaHUs 1a71dd
bubnnorexa [IOK
1.2 BzaumozeiicTue el 20 1 3 https://m.edsoo.ru/7f:
lad4a6b
bubmnoreka [IOK
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/7F
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la4a6

Wroro no pasneny

40

Pa3zgen 2. Mexann4yeckue KoJe0aHUA U BOJTHBI

MexaHn4ueCcKHe bubaunoreka [IOK
2.1 7 3 https://m.edsoo.ru/7f:
KoJIeOaHMs
1a4a6
MexaHudeckue bubaunoreka LIOK
2.2 8 3 https://m.edsoo.ru/7f:
BOJIHBI. 3BYK
1a4ab6
Hroro no pazneny 15

Paznen 3. DiieKTPOMArHUTHOE MOJI€ M DJIEKTPOMATHUTHBIE BOJIHBI

daeiTpowarTros BuGmorexa 11K
3.1 TCKTDOMALHITHLLE 6 2 https://m.edsoo.ru/7f:
Tp 1a4a6
BOJIHEL —
Hroro no pazneny 6
Pa3gen 4. CBeToBbIe AIBJICHUSA
3aKoHBI bu6nmoreka [JOK
4.1 pacrpocTpaHeHHs 6 2 https://m.edsoo.ru/7f:
CBETa 1a4a6
JIMH3BI ¥ OoNITHYECKHE bubmiorexa LIOK
4.2 6 3 https://m.edsoo.ru/7f:
npudOpHI ladat
Pasnoxenue 6e10oro Bubmorexa HOK
4.3 3 2 https://m.edsoo.ru/7f:
CBETa B CIIEKTP Ladat
Wroro no pazgeny 15
Pa3nea 5. KBanToBble sIBJIEHUA
Hcnyckanue u bubanorexa [JOK
5.1 MOTJIOIIEHUE CBETA 4 1 https://m.edsoo.ru/7f:
aToMOM 1a4a6
CTtpoeHune aTOMHOI'O bubmorexa LIOK
52 4 pa 6 1 https://m.edsoo.ru/7f:
/P 1ada6
bu6mmoreka [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f:
1a4a6
Wroro no paszneny 17
Paspnen 6. [loBTopuTe 1bHO0-0000111aI01IHIT MOAYJIb
1(;[(;)(})3; Ope Z}II/II? " bubmuoreka [JOK
6.1 » 9 2 https://m.edsoo.ru/7f:
CoJIepKaHus Kypca Ladat
¢busuku 3a 7-9 knacc -
Wroro no pazneny 9
OBLIEE KOJIMYECTBO
YACOB I10 102 27
ITPOI'PAMME

ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUSA
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8 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1.1

HCITIOJIB30BaTh INOHATHA

1.2

pasiinyaThb ABJICHUA 110 OIMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB 1 HA OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IHGCKOC SIBJICHUC

1.3

pacro3HaBaTh IPOSBICHUE H3YyUEHHBIX (PU3MYECKHX SBICHUH B OKpY’KaIOIIEM
MHpE, B TOM u4ucie (u3nuecKkue SIBJICHUS B MPUPOJE, MPU 3TOM IEPEBOIUTH
NPAaKTUYECKYI0 3a7auyy B yueOHyl0, BBLICIATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKy) GU3HYECKUX SIBICHUN

1.4

ONUCBHIBATh M3YYEHHBbIE CBOMCTBA Tel M (U3NYECKUE SIBICHUS, HCIONb3Ys
¢u3nyeckue BEIMYUHBI, NMPU OINUCAHUM MPABUIBHO TPAKTOBATh (DU3MUYECKHI
CMBICJI UCIIOJIb3YEMBIX BEJIMUYUH, 0003HAYEHUS U €AMHULBI (PU3UUECKUX BEIHYUH,
HaXOAUTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIUYUHY C APYTUMH
BEJIMYMHAMHU, CTPOUTH rPa)UKK U3yYEHHbBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBJICHUS U MPOIECCHI, HCIOIb3Ys
W3yYeHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIOBECHYIO ()OPMYJIHPOBKY 3aKOHA H
3aIMCBIBaTh €r0 MATEMAaTUYECKOE BEIPDAKECHHE

1.6

OOBSICHATDH (PU3NYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh IPUYUHHO-
CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHWE W3 | — 2 JOrMYecKHX ILAroB C
MOMOIIBI0 | — 2 U3yYEeHHBIX CBOWCTBA (PM3UUECKUX SIBICHUH, (PU3MUECKIX 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pemiath pacu€THbIe 3a7aud B 2 — 3 NEHCTBUS, UCIONb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIME (PM3MUECKUE BEIUYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/1a4yd
3alUChIBaTh KPATKOE YCIIOBUE, BBISABIATH HENOCTATOK JaHHBIX U pPELICHUs
3aJauu, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE TSl €€ peIIeHus], TIPOBOAUTH
pacuéTbl M CpaBHUBATh IMOJyYEHHOE 3HAYeHHE (PUINYECKOM BEIMYUHBI C
W3BECTHBIMU JIaHHBIMU

1.8

pacro3HaBaTh MPOOJIIEMBI, KOTOPbIE MOXKHO PEIINTh NPU MOMOIIM (PU3HUYECKUX
METO/I0B, HCIOJb3Yysl ONHMCAHUE MCCIENOBaHUSA, BBIIENATH IPOBEPSIEMOE
IPEIOJI0KEHNE, OLICHUBATh IPABWIIBHOCTD MOPSIKA MPOBEACHUS HCCIEA0BAHNUS,
JIeJ1aTh BBIBOJIbI

1.9

MPOBOAUTH OMBITBI 1O HAOTIOMCHHIO (U3MYCCKUX SBICHHHA I (HUIUUCCKUX
CBOWCTB Tell: (hOpMyJIHUpOBaTh TMPOBEPSAEMBIC MPEANOIOKECHUSA, COOHPATh
YCTAHOBKY W3 MPEJIOKEHHOTO OOOPYIOBaHUSA, OMKMCHIBATH XOJ OIbITA |
(hopMyJIHPOBATH BBHIBOJIBI

1.10

BBIIIOJIHATL MPAMBIC U3MCPCHHUA C HUCIOJb30BAHUCM aHAJIOT'OBBIX HpI/I60p0B u
JAaTYNKOB (PU3UUECKUX BEIWYHMH, CPAaBHHBATH PE3YJIBTAThl M3MEPEHUH C y4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NIECKOI BETMUNHBI OT APYTOU
C UCIOJIb30BAaHUEM TPSAMBIX U3MEPEHUI: MIIaHUPOBATh HUCCIEOBaHUE, COOUPATh
YCTAaHOBKY H BBINOJHATH WM3MEPEHUsA, CHEAys NPEIIOKECHHOMY IIJIaHy,
(uKCUpoBaTh pe3yIbTaThl IOJyYEHHON 3aBUCUMOCTH B BUJI€ TaOIMIl U IpadUKOB,
JIeNIaTh BBIBOJIBI 10 PE3YJIbTATAM MCCIICIOBAHNUS

1.12

MIpOBOAUTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYA HpeHHO)KCHHOﬁ
WHCTPYKIMHU, U BEIYHUCIATH SHAYCHUC BCIIMYNHBI

1.13

coOnrofaTh MpaBWila TEXHUKH Oe3omacHoCcTH npu paboTe ¢ 1ab0paTOpHBIM
000pyAOBaHNEM
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1.14

XapaKTepu30BaTh MPUHLIUIIBI JEUCTBUS HM3YyYEHHBIX HPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OIOPOil Ha MX OIHMCAHUS, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUI M HE0OX01MMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUUECKHE YCTPONUCTBA U U3MEPUTEIbHbIE TPUOOPHI 110
CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTaBIIATh CXEMBI MIEKTPUUECKUX LIENEN C
MOCJIEZIOBATEIbHBIM W IAPAJUICNbHBIM COCJUHEHHEM OJJIEMEHTOB, pa3iandas
yCIIOBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUYECKHX LTI

1.16

MPUBOJUTH TPUMEPHl (HAXOAWTh HHPOPMAIHMIO O TMPUMEPAX) MPAKTUYECKOTO
HCIIOJIBb30BaHUA (1)I/ISI/ILIeCKI/IX 3HAaHUU B HOBCG)IHGBHOﬁ JKU3HU OJIs1 oOecrieueHus
Oe3omacHOCTH Mpu oOpalieHuu ¢ MpudopaMu U TEXHUYECKUMHU yCTPOMCTBAMH,
COXpaHEHHUs 3J0POBbS M COONIOACHUS HOPM DSKOJIOTHUYECKOTO TIOBEACHHUS B
OKpY>Karollen cpeie

1.17

OCYIIECTBIIATh MOMCK MHPOpPMALUU (PU3HUECKOro coaepkanus B cetu MHTepHeT,
Ha OCHOBE UMEIOIIMNXCS 3HAHUM U TyTEM CpaBHEHUS JOTIOJTHUTEIbHBIX HCTOUHUKOB
BBIIENIATh MH(OPMAIUIO, KOTOpast SBJSETCS MPOTUBOPEUYUBON MM MOXKET OBITH
HEJIOCTOBEPHOU

1.18

WCIOJIb30BaTh MpPHU BBIMOJHEHUH YYEOHBIX 3a/laHuil Hay4YHO-IOIYJISIPHYIO
AUTEpaTypy (PU3NYECKOTO COJEP>KaHUsl, CIIPABOYHBIC MaTEepPHAIbI, PECYpChl CETH
WnTepHer; Brnajerb npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoO0pa3oBaHUA
nH(MOpMAIIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOLICHHS, 00001as
MH(POPMALIHIO U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOT0 COEPKAHUS, B TOM YUCIIe
nyONMMYHO TIPEACTABNIATh PE3yJbTaThl TMPOEKTHOW WM HCCIEI0BATENbCKON
JEATEIIBHOCTH, NPU 3TOM TI'PAaMOTHO HCIIOJIB30BATh HM3YyYEHHBIM IOHATHNHBIN
anmapar Kypca (HU3UKH, CONPOBOXKJIATh BHICTYIICHHE MIPE3CHTAIMEH

1.20

MIPY BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M MCCIEAOBAHUN (DU3MUYECKUX IPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHHM C MOCTaBJICHHBIMHU
3a/ladyaMu, CICAWTH 3a BBHITIOJHCHHEM IUIaHA JCHCTBHA M KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHUBATh COOCTBEHHBII BKJIAJ B JCSITEIBHOCTD IPYIIIbI, BRICTPAUBAThH
KOMMYHHKATHBHOE  B3aUMOJICHCTBUE, TMPOSIBJISII TOTOBHOCTh  pa3peliarh
KOH(DIIUKTHI

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCITOJIb30BATh U3YYCHHBIC ITOHATHUS

1.2

pa3nuuaTh SBJICHHS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JIaHHOE (hU3UUECKOE SIBJICHUE

1.3

pacrno3HaBaTh MNPOSIBICHHE HM3YYEHHBIX (U3MYECKUX SIBJICHUHM B OKpYyXkKarollem
MHUpe, B TOM 4YHcie (PU3MUECKUE SBICHHS B MPUPOJE, NMPU ITOM IEPEBOJUTH
NPAaKTHUYECKYIO 3a/1a4y B yUeOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU)
(Gu3NYeCKUX SIBJICHUN

1.4

ONHUCHIBATh M3YYCHHBIE CBOWCTBA TeN M (PU3MUYECKUE SIBJICHUSA, MCIIOIb3YS
(¢u3nueckue BEIWYHMHBI, NPU OINHUCAHUU MPABWIBHO TPAKTOBATH (PU3NYECKUI
CMBICJI MCIIOJIb3YEMbIX BEJIMUMH, 0003HAYEHUS U eIUHHLIbI (PU3NUECKUX BEIUYHH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paMKU M3YUCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITUUUH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (U3MUYECKUE SBICHUS W TMPOLECCHI, UCIIOJIb3YS
W3y4YeHHBIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA M
3alMCBhIBATh €r0 MATEMATUYECKOE BEIPAKEHHE
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1.6

OOBACHATH (bHSI/I‘-ICCKI/IC IIponeCcCol U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_II/II\/'I MMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTEpa: BbIABIATL INIPHUYHUHHO-
CJICACTBCHHBIC CBA3H, CTPOUTH 00bsACHEHME W3 2 — 3 JIOTMYECKHX IIaroB C
IIOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBaA (I)I/ISI/I"ICCKI/IX HBJ'IeHPIﬁ, (I)I/I3I/IIICCKI/IX 3aKOHa
HJIM 3aKOHOMCPHOCTH

1.7

pemath pacuy€THble 3a7aud (OMHUpAIOLIUEcs Ha CUCTeMY M3 2 — 3 ypaBHEHHIA),
UCIIONIB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKUE BETMUMHBI: HA OCHOBE
aHaJIM3a YCJIOBHS 3aJaul 3aIIUCBIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIOIIHE
WIK U30BITOYHBIE JTAaHHBIC, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE IS
pelIeHrs, MPOBOAMUTH pacu€Thl M OLIEHMBATh PEAIUCTUYHOCTH MOJIYYEHHOIO
3Ha4YeHHUs1 PU3NUYECKOI BETNUUHBI

1.8

pacCrio3HaBaTb HpOGHGMLI, KOTOPBIC MOXHO PpCHIMTL IIpU IMOMOIIN (I)I/ISI/I‘-ICCKI/IX
METOOO0B, HCIIOJIB3Ys OIIMCAaHHuC HCCIICJOBaHUs, BBIACIIATD IMPOBEPACMOC
MPCAIOJJIOKCHUEC, OLCHUBATL IPABWIBHOCTL IHOPAAKA IMPOBCIACHUSA HCCICAOBAHUA,
JCJ1aTb BbIBOABI, MHTCPIPETHPOBATE PE3YJILTATEI H&6J'IIO}1€HI/II7[ 1 OITbITOB

1.9

IPOBOANUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (QU3MIECKUX
CBOWCTB TeJI: CaMOCTOATENBHO COOMpaTh YCTaHOBKY M3 H30BITOYHOTO Habopa
000py/IOBaHMUS, OMHCHIBATH XOJA OMNBITA M €ro pe3yibTaThl, (OPMYIHpPOBATH
BBIBOIbI

1.10

MIPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, ONpeeisis CpeiHee
3HAUYCHHUE M3MEepsieMO BeNMYUHBI ((DOKYCHOE PACCTOSHHE COOMparomeld JIMH3bI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHust (M3MEpUTENIbHOr0 Ipubopa)

1.11

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BEIIMYHMH C UCTIOIB30BAHUEM
OpSIMBIX HU3MEpPEHUM: IUIaHUPOBATh HCCIIEOBaHHE, CAMOCTOSTENIbHO COOHpaTh
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3MUYECKUX
BEJIMYMH B BUAE TaOIMIM TpaduKoB, [eiaTh BBIBOABI IO pe3yJbTaTam
MCCJICJIOBAHMUS

1.12

MPOBOJUTH KOCBEHHBIE HW3MEPEHUs (U3MYECKHX BEIMYHMH: IJIAHUPOBATH
U3MEpPEHUs], COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS,
ciaenys IpPEMIOKEHHOM MHCTPYKLUHH, BBIYMCIATH 3HAYCHUE BEJIMYMHBI U
AQHAJIM3UPOBATh IOJIyYCHHBIE DPE3YyJbTaTbl C YYETOM 3aJaHHOM IOIPEIIHOCTH
U3MEpPEHUN

1.13

coOyoaTh MpaBHWja TEXHUKH O€30MacHOCTH Mpu pabore ¢ JabopaTOpHBIM
000pyTI0BaHUEM

1.14

pasnuyaTh OCHOBHBIC MMPU3HAKU W3YUYEHHBIX (PH3NYECKUX MOJCIICH: MaTepruaabHast
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUCHUHBIA UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
TJIaHETapHAasi MOJICNIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh MPHUHIIMIBI JACHCTBHUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OTIOPOIA Ha UX ONMCAHUS, UCTIONB3Ys 3HAHKS O CBOMCTBAX (PU3NICCKUX
SIBJICHUW ¥ HEOOXOAUMBbIe (Pr3nUecKie 3aKOHOMEPHOCTH

1.16

UCIOJIB30BaTh CXEMbl M CXEMATHYHBICE PUCYHKH HM3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IpHU
pelIeHHH Y4eOHO-IPAKTHYECKUX 3a1a4, ONTHYECKHE CXEMbI JUIS MOCTPOCHHS
M300pKEHHI B TNIOCKOM 3€pKaJie U COOMPAIOIIEH JTNH3E

1.17

MPUBOJUTH MpPHUMEPHl (HAXOAUTh WHGOpPMALMIO O MpHUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHUs (PU3MYECKUX 3HAHUN B MOBCEJHEBHOM KU3HU Ul OOecledYeHus
0e30MacHOCTH MpU OOpalleHuu ¢ MpUOOpaMM M TEXHUYECKHUMH YCTPONCTBaMH,
COXpAaHEHMs 3JI0pOBbsI U COOJIIOJICHHS HOPM 3KOJOIMYECKOrO MOBEICHHS B
OKpY’KaroIen cpene

1.18

OCYIIECTBIISATh MOUCK MH(pOpMaIuu GU3NIECKOro coaepkanus B cetu MHTEepHeT,
CaMOCTOSTENHO (POPMYIUPYST TOUCKOBBIN 3aMPOC, HAXOIUTH MYTH OMpPEACICHUS
JIOCTOBEPHOCTH TOJYYEHHON HMH(OpManMu Ha OCHOBE HMEIOMIMXCS 3HAHUM U
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JOITOJIHUTECIBHBIX NCTOYHHUKOB

1.19

WCIOJIb30BaTh IPH BBINOJHEHUU YUYeOHBIX 3aJaHUNA  HAy4HO-TIOMYJSPHYIO
AUTEpaTypy (PU3UUECKOro COIEp KaHUs, CIPABOYHbIE MaTepHalIbl, PECYPChl CETH
WuTepHer; BiageTh npuéMaMHd KOHCIEKTHPOBAHHS TEKCTa, IpeoOpa3oBaHUs
UH(QOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHbIC IMCBMEHHbIE W YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMallMU U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOrO COAEpIKAHUS, MyOIUIHO
IPEJCTaBIISITh PE3YJbTAThl MPOEKTHOM WM HCCIIENOBATEIbCKON NEATEIbHOCTH,
IIPY 3TOM I'PaMOTHO KCIIOJIb30BATh N3YUYECHHBII MOHATUIHHBIN anmapat u3y4aeMoro
pasgena (U3MKM W CONPOBOXJIATh BBICTYIUICHHE Tpe3eHTaluell ¢ y4érom
0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIPY BBIMOJIHCHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUH (DPU3UUECKUX IMPOIECCOB
pacnpeneniaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH
3a7ayaMu, CIEIUTh 3a BBIMOJIHCHWEM IUIaHA ACHCTBHH M KOPPEKTHPOBATH €ro,
a/IeKBaTHO OIICHWBATh COOCTBEHHBIH BKIJIAJ] B ICATEIBHOCTh IPYIIIbI, BHICTPAUBATh
KOMMYHUKaTHBHOE  B3aMMOJICHCTBHE, TPOSABISA TOTOBHOCTH  pa3peniaTh
KOH(JIUKTBI

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon Kon
IIpoBepsiemble 3j1eMeHTHI COAEPKAHUS
pasaeia JIEMEHTA
TEIUIOBBIE SABJIEHUSA

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
6.1 BemiecTBa. Macca U pasMmepbl MoOJIeKyJd. OmNbITbl, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOXKEHUSI MOJICKYJISIPHOKMHETHUECKON TEOPUH

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.

6.2
Kpucrannnueckue u amopdHble Tena

6.3 O6’[>}ICH6HIEC CBOIICTB Tra30B, )KI/II[KOC]L@I‘/'I U TBEPIBIX TEJI Ha OCHOBE
10JIO’KEHU N MOJIEKYJISIPHOKUHETHUECKON TEOPUH

6.4 CMaunBaHue U KaNWJUISIPHBIE SBJICHUS

6.5 TemnoBoe pacHIMpeHne U CKaTHE

6.6 Temnepatypa. CBsi3b TEMIEPaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMXKEHHUS
YaCTHUIL

6.7 Buytpennsas sHeprus. CrnocoObl U3MEHEHHsS BHYTPEHHEH OSHEprHUM:
TeIionepeiaya U CoOBepuieHne paboThl

6.8 Bunbl Tennionepeaadn: TeIIIONPOBOAHOCTh, KOHBEKIIHSI, H3JIYYEHUE

6.9 KonnuectBo TEeIU1OThL. Y AenbHasa TEINIOEMKOCTE BENIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOrO OajaHca

IInaBneane u OTBCPACBAHUE KPUCTAIIMYCCKUX BCHICCTB. Yneanaﬂ
TCIJIOTA IJIaBJICHUA

6.11

[Tapoobpa3zoBanue u konaeHcamwms. Vcmapenume. Kumenue. VY nenbHas
6.12 TEIioTa MnapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATYpbl KHUIIEHHUS OT
aTMOC(hepHOTro NaBJICHHUS

6.13 BnaxHocTh Bo3ayxa

6.14 DOHeprus TOIIMBa. Y 1enbHasl TEII0Ta CrOpaHus

6.15 [Tpunuuner padoTs! TemnoBbix aurateneid KIIJI TemnoBoro aBuratesns.
TemioBble ABUIaTeIN U 3aIUTa OKPYIKAIOLIEN cpefbl

6.16 3aKOH COXpaHEHMsI M TPEBPALCHHS] SQHEPTHUHU B TEIUIOBBIX IpOLECcCcax
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[IpakTuueckue padbOThI:

OnbITHI IO OOHAPYKEHUIO JIEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSKEHUSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHON COJIM WJIM caxapa.
OnbIThl O HAOJIOJICHUIO TEIJIOBOTO PACIIUPEHUs ra3oB, KUIKOCTEH U
TBEPABIX TEI.

Onpenenenue 1aBiaeHus Bo3AyXa B OalyioOHe IIIPULIA.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JABJICHHSI BO3JyXa OT €ro
00bEMa M HarpeBaHMsI WM OXJIAXKICHUS.

[TpoBepka rumoTe3pl JIMHEMHON 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.

6.17 HaGmronenne w3MeHeHHMsT BHYTPEHHEH SHEPrHM Tejda B PE3yJIbTare
Teruionepenayn U paboThl BHEITHUX CHIL.
UccnenoBanue siBneHUs TEIJIOOOMEHA IMPU CMENIMBAHUM XOJIOTHOW H
ropsiye BOJBI.
OmpeneneHne KOJIMYECTBA  TEIUIOTHI, TOJYYEHHOTO BOAOW TIpH
TEII000MEHE C HarpeThIM METAJUTMYECKUM [IUITHHIPOM.
Omnpenenenue yaAeIbHON TEIIIOEMKOCTH BEIIECTBA.
WccnenoBanue npouecca ucrnapeHusl.
Ompenenenre OTHOCUTEIBHON BIAKHOCTH BO3/IyXa.
OnpenesieHUe yAEIbHON TEIJIOTHI TUIABJICHMS JIbJIA.
®duznueckre SBIEHUS B NPUPOAE: IMOBEPXHOCTHOE HATSIKEHUE W
6.18 KaMWUISIPHBIE SIBJICHUS B MPUPOJE, KPUCTAIUIBI B MPUPOJAE, U3ITyUEHHUE
ConHia, 3amep3aHue BOJOEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHETa.
TexHUYeCKHe YCTPOWCTBA: KaMWULIPHI, TPUMEPHI HCIOJIH30BAHUS
6.19 KPUCTAJUIOB, XUJAKOCTHBIA TEPMOMETpP, NATYUK TEeMIEpaTyphl, TEPMOC,

CUCTEMa OTOIICHUS TOMOB, TUTPOMETPBI, IICUXPOMETP, TapoBasi TypOHHa,
JIBUraTeJIb BHYTPEHHETO CTOPAHMSL.

QJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanys Tei. /[Ba poaa 371€KTpUUYECKUX 3aps10B
B3aumoneiictBue 3apsbkeHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTH CHITBI

7.2 B3aUMOJICUCTBUS 3apPSKEHHBIX TEJ OT BEJIMYMHBI 3apSAJ0B U PACCTOSHUS
MEXJTy TeJIaMH)

73 Onexrpuueckoe noje. Hanpspk€HHOCTH 3nekTpudeckoro nods. Ilpunnunn

' CYNEPHO3UIMH HIEKTPUIECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocutenu »snekTpudeckux 3apsaoB. OJIEMEHTaApHBIM JJIEKTPUUYECKUN
] 3apsn. Ctpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKHI

7.5 3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

76 DNEeKTpUYECKUN TOK. YCIIOBUS CYILIECTBOBaHMS 3JIEKTPUUECKOTO TOKA.
W cTOYHMKY TOCTOSIHHOTO TOKa

77 JleficTBHsI 3NMIEKTPUYECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DIEKTPUUECKHUM TOK B JKUJKOCTSX U Ta3ax

7.8 DnexTpuyeckas 1nenb. Cuiia Toka. DJIEKTPHUECKOe HapsyKeHUE

7.9 ConpoTHUBJICHHE IPOBOJAHNKA. Y ACIIBHOE COMPOTHUBIICHNE BEIIECTBA

7.10 3akoH OMa Ui ydacTKa Henu

7.11 [TocnenoBaresibHOE M NapaJUIEIbHOE COSTMHEHUE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH dyIeKTpUUYecKoro Toka. 3akoH Jxoys — Jlenna

713 DJeKTpUyYecKre LEeNyu U MOTPeOUTENH JIEKTPUUECKON SHEPTUU B OBITY.
KopoTkoe 3aMbIkaHne

7.14 ITocTossHHBIE MAarHUTHI. B3auMoeliCTBUE TOCTOSSHHBIX MAarHUTOB

7.15 MarnutHoe nose. MaruutHoe noJjie 3eMJId U €ro 3HaU€HUE JUIsl )KU3HU Ha

22




3emiie

7.16

OmnbiT Dpcrena. MaruutHoe mojie 3JIeKTpudeckoro Toka. [IpumeHenue
JJIEKTPOMATrHUTOB B TEXHUKE

7.17

I[eﬁCTBHC MAar"avMTHOTIO I1OJISI Ha IMPOBOAHUK C TOKOM. 3J'ICKTpO,Z[BI/IFaT€J'IB
IIOCTOSSHHOTO ToKa. Mcrmonp3oBanne 3H€KTpOJIBHFaTeHeﬁ B TCXHUYCCKUX
yCTpOﬁCTBaX 1 Ha TPpAaHCIIOPTC

7.18

Onbitel ®apanes. SIBneHue seKTpoMarHuTHOM MHAyKuuH. IIpaBuio
Jlenua

7.19

Onektporeneparop. CrnocoObl TMOMYyYEHUS DICKTPUUYECKON HSHEPTHH.
3JI€KTpOCTaHI_[I/II/I Ha BO306HOBHH€MBIX HCTOYHHKAX SHCPTHUU

7.20

[TpakTuyeckue paboOTHI:

OnbiTel MO HAOMIONCHUIO JJIEKTPU3ALMK Tell MHAYKUHUEeH U IpHu
COIIPUKOCHOBEHHHU.

HccnenoBanne AeMcTBUS 3IIEKTPUYECKOrO TMOJS HA MPOBOJHUKU U
JTUDJICKTPUKHU.

CO6opka u mpoBepka paboThl 3JEKTPUUYECKOI 1IeTTH MOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHHe CUIbI TOKA.

W3mepenue u peryupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CWIIBI TOKA, WAYLIETO UEPE3 PE3UCTOP, OT
COTIPOTHBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh IIEKTPUYECKOTO
COTIPOTHBIICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJU TOMEPEYHOro
CEUEHHUs U MaTepuana.

[IpoBepka mpaBuia CHOXKEHHUS HAMpPSDKEHUN TPHU TOCIIEN0BATEILHOM
COCIMHEHHUH JABYX pe3ucTopoB. [IpoBepka mpaBuiia sl CUJIbI TOKa MPHU
napajuilelbHOM ~ COE€IMHEHUM  pe3uctopoB. OmpeneneHue  pabOThI
ANEKTPUYECKOTO TOKa, HAyLEero uepe3 pesucrop. OmnpeneneHue
MOIIIHOCTH  3JIEKTPUYECKOTO TOKA, BBLACNSEMOM Ha  pe3ucTope.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIYILErO YEPE3 JIAMIIOYKY, OT
HanpspkeHus Ha Hel. Omnpenenenune KIIJ marpeBarens. MccienoBanue
MarHuTHOTO B3aUMOJCHCTBUSL TMOCTOSIHHBIX MarHuToB. 3ydeHue
MarHUTHOTO TOJISI TMOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAUHEHHH U
pasznenenun. MccnenoBaHue JEHCTBUSL  JJIEKTPUYECKOTO TOKAa Ha
MarHUTHYIO CTpesiKy. OMBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI
B3aUMOJICHCTBUSL KATyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa U
HaIpaBlIeHUs TOKa B KaTymike. M3ydeHne 1eiHCTBUS MarHUTHOTO MOJIS Ha
NPOBOTHUK C TOKOM. KoHCTpynpoBaHWe U U3yueHHE pabOThHI
anektpoasurarens. Mamepenue KII/I anexkrpoaBuraTeIbHOM yCTaHOBKH.
OneITBl MO HCCICIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOW WHAYKIIUU:
UCCIIeIOBaHNEe HM3MEHEHHWI 3HAU€HHUsS M HAINpaBICHUS HHIYKIIMOHHOTO
TOKa

7.21

@usnueckue sIBICHUS B IPUPOAE: FIEKTPUUECKUE SBICHUS B aTMOcdepe,
JIEKTPUUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE Ioje 3emid, Apeid
I10JIFOCOB, POJIb MArHUTHOT'O I1OJISL /151 )KU3HU Ha 3eMJIe, IOJISIPHOE CUSHUE

7.22

TexHuyeckue yCTpOMCTBa: 3JIEKTPOCKON, aMIEpPMETp, BOJBTMETD,
peocTaTr, CUYETYHMK DJIEKTPUYECKONM DJHEPIHM, 3IIEKTPOOCBETUTENIBHbBIE
npuOOPBI, HArpeBaTeIbHBIE JEKTPONPHUOOPHI (IPUMEPHI), STEKTPUIECKUE
IIPEIOXPAHUTEIN, JEKTPOMATrHUT, AIEKTPOJABUIaTENb IIOCTOSIHHOTO TOKA,
TeHEPATOp MOCTOSHHOIO TOKA

9 KVIACC

Kon

Kon

[IpoBepsieMble 2JIEMEHTHI COAEPKAHUS
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pasjena | IeMeHTa
MEXAHUWYECKUE ABJIEHUA

8.1 Mexanndeckoe qBrkeHne. MarepuasibHast Touka. Cucrema oTcuéra

8.2 OTHOCHUTEILHOCTE MEXaHUYECKOTO IBUKCHUS

8.3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHUE

3.4 HepaBuomepHoe mnpsimonuHelHoe aBuxeHue. CpelHsisi 1 MTHOBEHHas
CKOpPOCTb T€Jla IPYU HEPABHOMEPHOM JIBUYKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NPSIMOJMHEHOE IBUKEHUE

8.6 CBobonnoe nagenue. OnwiTel ["amunes

g7 PaBHOUMepHOG JBKEHHUE 0 OKpY>KHOCTH. [lepnoa u yactoTa oOpaieHus.
JIunelinas u yrinoBas ckopocTH. LleHTpocTpeMuTesbHOE YCKOpEHHE

8.8 ITepsriii 3akoH HeroTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuit 3akoH HproTona

8.11 [IpuHLUI CyNIEPIO3ULIUHI CHII

8.12 Cuna ynpyroctu. 3akoH I'yka

2 13 Cuna TpeHusi: cujla TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUs TMOKOf, JIpyrue
BH/JIbI TPCHUS

3 14 Cuna TSKEeCTH M 3aKOH BCEMHUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOIHOIO
NaJICHUs

215 IBmxenne 1uianer Bokpyr Connua. IlepBas kocMuueckas CKOpPOCT.
HepecoMocTh 1 neperpysku

8.16 PaBHOBecue maTepraibHON TOUKH. AOCOIIOTHO TBEPIOE TENO

o 317 PaBHOBecue TBEPIOro Tena ¢ 3aKpEIyIEHHON OChIO BpamieHus. MoMeHT

cuibl. LleHTp TsKecTH

8.18 Nwmnynse Tena. U3menenue ummynbca. UMnynbe cuibl

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABMKEHUE

8.21 MexaHnnyeckasi paboTa U MOLTHOCTh

8.22 Pabota cuit TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U pabOThI

8.23 [ToTeHnmanpHast YHEPTU TeJa, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMIIH

8.24 IloTeHnmanpHast YHEPrUs CKATON NPYKUHBI

8.25 Kunernueckas sHeprus. Teopema 0 KHHETHUECKOW SHEPIHH

8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPTUU
[TpakTrueckue pabOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKONBKCHHSI OpyCKa WIIM JIBYKCHUS
IapyvKa M0 HAKJIOHHOM INTOCKOCTH. OmpeeneHne yCKOpEeHHs Tena npu
PaBHOYCKOPEHHOM JIBMJKEHUU 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHHM NIPU PABHOYCKOPEHHOM
IBUKCHUH 0€3 Ha4aabHOUW CKOPOCTH.
[IpoBepka rUMOTE3bl: €CAM MPH PAaBHOYCKOPEHHOM JBIKEHUHU 0e3

8.27 Ha4yaJIbHOM CKOPOCTU IIyTH OTHOCSTCS KaK psAJ HEYETHBIX 4YMCEI, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJMHAKOBBI.
UccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHUSI OT CHJIbI
HOpMaibHOro  napieHus. Omnpenenenue  kodpduimveHta TpeHUs
ckonpkeHus. Ornpenenenue KECTKOCTH NPy UHbBL. OnpeneneHne padoTbl
CWIbl TPEHUs NPH PABHOMEPHOM JBM)KEHMHM Te€ja IO TOPU30HTAJIBHOMN
noBepxHocTu. OmnpezneneHue pabOTHl CHUJIBI YIPYTroCTH IpPH MOAbEME
rpy3a C UCTOJIb30BAHUEM HEMOABHKHOTO U MOABMKHOTO OJIOKOB
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8.28

du3nyeckue SIBICHUS B MpupoAc: MPUIMUBBI U OTJIIMBBI, ABHUKCHUC ITJIIAHCT
ConHeuyHon CHUCTCMBbI, PCAKTUBHOC IBHUKCHHC JXUBLIX OPIraHN3MOB

8.29

TexHuueckue yCTporucTBa: CUAOMETP, JATYMKH MOJOKEHHS, PACCTOSHUSI
Y YCKOPEHMsI, PAKETHI

MEXAHMYECKHNE KOJIEBAHMA 1 BOJIHbBI

KonebGartenbnoe npmwkeHue. OCHOBHBIE XapaKTEPUCTHKUA KOJICOAHUNA:

9.1 MEePUOJI, YaCTOTa, aMILIUTY1a
99 MareMaTnyeckuii U MPY>KUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu
K0J1e0aTeIbHOM JABH>KEHUU
9.3 3aryxatomue Kojaebanus. BeinykieHnbie konebanus. Pezonanc
Mexanudeckue BoJIHBI. CBOICTBA MEXaHMUYECKUX BOJIH. [IpogosibHbIE M
9.4 IIONIEPEYHbIE BOJHBL. JUIMHA BOJHBI U CKOPOCTh €€ PacIpOCTpaHEHUS.
MexaHuyecKue BOJHBI B TBEPAOM Telle, CeCMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 WNHudpa3Byk u ynpTpasByk
9 [TpakTuueckue paboThI:
OnpenerneHne dYacTOTHl W TEPUOJA KOJICOAHWH MaTEeMAaTHYECKOTO
MasiTHUKA.
Omnpenenenre 4aCTOTHI U MIEpHroJia KosieOaHuil MPy>KMHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TIepUoAa KoJaeOaHUl MOIBEIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH. VcciieoBanme 3aBUCUMOCTH ITepHoJia KoeOaHui
MPYXUHHOTO MasTHHUKA OT Macchl rpys3a. I[IpoBepka He3aBHCHUMOCTH
nepuojia KojaebaHuil rpysa, MOJBEIIEHHOTO K HUTHU, OT MacChl Tpy3a U
KECTKOCTU NPYKHUHBL. VI3MepeHne yckopeHusi CBOOOIHOTO MaIeHuUs
93 duznveckue ABJICHHA B IPUPOLE: BOCTPHATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, ITYHAMHU, 9XO
9.9 TexHUYEeCKHE YCTPOMCTBA: IXO0JIOT, UCIIOJIH30BAHUE YIBTPa3ByKa B OBITY U
TEXHUKE
DJIEKTPOMAT'HUTHOE I1OJIE U 3JIEKTPOMAI'HUTHBIE BOJIHBI
10.1 DNEeKTPOMarHuTHOE TMoje. JJIeKTpOMarHuTHbie BOJHBL. —CBOICTBa
9JICKTPOMATrHUTHBIX BOJIH
10.2 [1Ixasna 371€KTPOMAarHUTHBIX BOJIH
10.3 BHeFTpOMarHHTHa;{ npupoga cBera. Ckopoctes cBera. BosHOBBIE
CBOMCTBA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIBHOTO
TesnedoHa
10.5 dwusuveckue SBICHUS B MPUPOC: OMOIOTHYECKOe NEHCTBUE BUIMMOTO,
yIbTpaduoIETOBOIO U PEHTT€HOBCKOTO U3ITyUEHU N
10.6 TeXHqu:CKHe YCTPOICTBA: UCTIOIB30BAHUE IJIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBast mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsmMoJIMHENHOE PaCIPOCTPAHEHUE CBETA
1 11.3 OTtpaxkenne cBeta. [liockoe 3epkasio. 3aKOH OTPAKEHHSI CBETA
11.4 [Ipenomrnenue cBeta. 3akoH mpenomiieHHs cBeTa. [lomHOE BHyTpeHHEE
OTpaKEHUE CBETA
11.5 JInnza. Xop j1ydeil B JIMH3E
11.6 Ontuyeckas cucreMa ¢oroarmnapara, MUKPOCKOIA U TeJIecKona
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11.7 [';1a3 kak onTuyeckas cucreMma. biim30pyKkoCTh M JAIBHO30PKOCTh
11.8 Paznoxenne OGenoro ceera B cmektp. Ombitel HptoroHa. Crokenwme
) CHEKTPAJIBHBIX IIBETOB. Jlyiciepcus cBeTa
[TpakTuyeckue paboTHI:
HccnenoBanne 3aBUCHUMOCTH yIjla OTPa)KEHHUSI CBETOBOTO Jiyya OT yIJia
MaJCHMUS.
N3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJla MPEIOMIIEHHSI CBETOBOTO JIyda OT yIJla
11.9 MaJIeHNs Ha TPAHUIIE «BO3YX — CTEKIIO».
' [Tonmyuyenne n300paXkeHUH C MOMOIIBbIO COOUPAIOLICH JTHH3BI.
Ompenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOW CHIIBI COOMPAFOIIIEH
JIMH3BL.
OnbITHI 110 Pa3NIoKEHUIO OEJIOTO CBETA B CIIEKTP.
OMnbITH IO BOCIPHUATHIO I[BETa MPEIMETOB MPHU UX HAOMIOIECHUM depe3
IBETOBBIE (DHUITBTPHI
dusnyeckue ABjieHusa B npupoje: 3arMmenus Connua u JlyHsl, nsera e,
11.10 | onTuueckue siBaeHWs B armocdepe (mBeT Heba, pedpaxius, pamyra,
MUPaXK)
1111 TexHuyeckue ycTpoONCTBa: OYKH, MEpHUCKoM, (oToanmnapar, ONTHYECKHE
) CBETOBO/IBI
KBAHTOBBIE ABJIEHU A
12.1 OmnpiTel Pe3epdopaa u mianerapuas mojenb atoma. Mognens atoma bopa
122 Ucnyckanne wu moryomeHne cBeta aroMoM. KsanTel. JIMHenuatbie
) CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(ha, OeTa- 1 raMMa-u3ITydeHUs
12.4 Ctpoenue atoMHOro siipa. HykiaoHnHas Monesns atoMHoro sapa. M3otomnbl
12.5 PannoaktuBHble npeBpamienus. [lepuos nonypacnaga aTOMHBIX siiep
12.6 S nepHble peakiy. 3aKOHbI COXPaHEHUS 3apsiJ0BOT0 M MACCOBOT'O YUCEN
12.7 OHeprus cBsA3M aTOMHbIX siiep. CBsi3b Macchl U SHEPIUU
12.8 Peakuuu cuntesa u nenenus aaep. Mcrounuku sneprun CoaHia U 3BE€37
12 12.9 Anepnas sHepreTuka. JlelicTBue pajOaKTUBHBIX M3JIyYEHUH Ha JKUBBIE
) OpraHu3Mbl
[IpakTrueckue pabOTHI:
HabmnroneHue CrijIonIHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 | MccnenoBanue TPEKOB: U3MEPEHUE PHEPTUM YACTUIIBI 1O TOPMO3HOMY
nyTtu (1o potorpadusim).
W3mepenue paaroakTuBHOTo hoHa
duznueckue sSBICHHUS B MPUPOJIE: €CTECTBEHHBIN paJMOaKTUBHBIN (DOH,
12.11 | xocMHYECKHE JTy4YH, PaIUOAKTUBHOE U3JIy4€HHUE NIPUPOAHBIX MUHEPAJIOB,
JeiCTBHE PaJIMOAaKTUBHBIX U3JYUYEHUI Ha OpraHu3M YeJ0BeKa
.12 TexHuUYecKrue yCTpPOMCTBA: CHEKTPOCKON, WHIWBUAYAJIBHBIN IT03UMETP,
] kamepa BuibcoHa

IMPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHWS OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O
OBHIETI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTeJbHOI MPOrPaMMbl 0CHOBHOT0
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TpeOOBaAHMSI

o0u1ero oopazopanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GpU3MKU B HAYYHON KapTHHE MUPA; CHOPMHUPOBAHHOCTH 0a30BbIX
IIPEJICTaBICHUM O 3aKOHOMEPHOM CBSI3U M IO3HABAEMOCTH SIBJIEHUI NPHUPOABI, O
pOJIU dKCIIEpUMEHTa B QU3KKE, O cCUCTeMOooOpa3yomiei poinu (U3UKH B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH, 00 3BOIIONMH (PU3NIECKUX 3HAHUN U
MX POJIU B LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHPA, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB
OKpPYXAaIoIIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHMS O BMJAX MaTepuu (BEIIECTBO M IOJie), O JBMKEHHHM KakK crocode
CYIIECTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHONW TEOPUU CTPOCHHUS BEIIECTBa,
0 (uU3NYECKOM CYUIHOCTH SBJIEHUN NPUPOJBI (MEXaHMYECKHX, TEIUIOBBIX,
AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE pa3INyaTh SIBJICHUS 110 OMHMCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
¢du3nueckoe ABICHUE; YMEHHUE PACIIO3HABATH NPOSIBICHUE N3YUYEHHBIX (PU3MYECKUX
SIBJICHUH B OKPY>KaIOIlIEM MUPE, BbIIETISISl X CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

Bnagenue ocHoBaMM NOHATUHMHOTO anmnapara U CUMBOJIMYECKOIO sI3bIKa (PU3UKU U
UCTOJIb30BaHUE MX JJIS pEHIeHUs Yy4eOHBIX 3a7ay; yYMEHHE XapaKTepHU30BaTh
CBOMCTBA Te, PU3NUECKHE SBJICHUS U IPOLECCHI, UCIOIb3Ys (QyHIaMEHTAIbHbIE U
SMIMPUYECKUE 3aKOHBI

YMeHHe onuchiBaTh HN3YUCHHBIC CBOICTBA T€I U (pI/I3I/I‘ICCKI/Ie SABJICHUS, UCIIOJIb3Y
q)HBI/I‘IeCKI/Ie BCJIIMYHHBI

Brnanenne ocHOBaMU METO/I0B HAYYHOT'O MO3HAHUS C y4ETOM COOIIOIEHUS TPaBUII
6e30macHOro TpyAa: HabMoAeHNEe (PU3NIECKUX SIBICHUMA:

YMEHHE CaMOCTOSATENBHO COOMPATh HKCIEPUMEHTAIbHYI YCTAaHOBKY M3 JaHHOTO
Habopa 000pyI0BaHMS 10 UHCTPYKIMH, OMMCHIBATH XOJI ONBITA U 3alUCBHIBATH €r0
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI;

NPOBEICHUE MPSIMBIX M KOCBEHHBIX M3MEPEHMH (PU3MUECKUX BEIWYHMH: YMEHHE
IUIAHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOMpaTh IKCHEPUMEHTAIbHYIO
YCTaHOBKY IO WHCTPYKIIMH, BBIUUCIATH 3HAYCHHE BEIUUMHBI U aHAIM3HPOBATH
NOJyYeHHbIE pPE3ylbTaThl C Y4YETOM 3a/JaHHOW TOTPEIIHOCTH pe3yJbTaToOB
U3MEpPEHU;

IPOBE/ICHUE HECIO0XKHBIX HKCIEPUMEHTAIbHBIX HCCIEI0BaHUNA; CaMOCTOATENIbHO
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY W TIPOBOAMTH HCCIEIOBaHHUE TIO
MHCTPYKLIMH, NPEACTaBIATh MOJyYEHHbIE 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B
BuAe TaOmuIl M TpaduKOB, YUWUTHIBATh MOTPEUIHOCTH, JIEJNaTh BBIBOJBI II0
pe3yabTaTaM MCCIIEJOBaHUS

[TonnMaHue XapaKTepHBIX CBOMCTB (pU3MUECKHX Mojeliel (MaTepuaibHas TOYKa,
abCOIFOTHO TBEPAOE TEIO, MOACIU CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX TeN,
IJIaHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO sJipa) M YMCHHE
IPUMEHSTh UX U1 00BsICHEHUS] (PU3HUECKUX MPOIIECCOB

YMeHne oOBACHATH (U3UUECKHE MPOIECCHl M CBOWCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUil NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, B YacCTHOCTH,
BBISIBIISATh TIPUUMHHO-CIICICTBEHHBIE CBSA3H M CTPOUTH OOBSICHEHHE C OMOpOH Ha
U3yuyeHHblE  CBOMcTBa  (PU3MUECKUX  SIBIECHUM,  (U3UYECKUE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIH

YMeHue pemath pacuéTHele 3a/1a4M (Ha 0a3e 2 — 3 ypaBHEHMI), UCTIONb3YsI 3aKOHBI
U (opMyibl, CBSA3BIBAIOIIME (U3MUECKUE BEIMYUHBI, B YACTHOCTH, 3alUCHIBATH
KpaTKO€ YCJIOBUC 3a/la4uH, BBIABJIATE HCAOCTAIOIUC JAHHBIC, BI)I6I/IpaTI) 3aKOHBI U
bopMyIbl, He0OX0AUMBIE IS €€ pelleHHs], UCIOJIb30BaTh CIPAaBOYHBIE JIaHHbIE,
MMpOBOAUTH paC‘{éTI)I U OHLCHHUBATHL PCATUCTUYHOCTL IMOJTYYCHHOI'O 3HAUYCHUA
(bu3n4eCcKOil BeIMUMHBL, YMEHHE ONPEAeNATh Pa3MEPHOCTh PU3NUECKON BETMUHHBI,
MIOJIYYEHHOM IPU PEILICHNUH 3a0a4H

YMeHHe XapakTepu30BaTh NPUHLMIIBI IEHCTBUS TEXHUYECKHX YCTPOMCTB, B TOM
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YHCIe OBITOBBIX HpI/I60pOB, W ITPOMBIINIJICHHBIX TCXHOJIOTHYCCKUX ITPOLECCOB 110 UX
OIMCAHMIO, UCTIONIB3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX SIBICHUI U HEOOXOIMMbIE
(bu3nyecKrue 3aKOHOMEPHOCTH

YMeHue ucnosab30BaTh 3HaHUS O (U3MYECKUX SIBJICHUSX B IMOBCEIHEBHOW KU3HU
s o0OecrieueHnss 0€30MacHOCTH MPH OoOpalieHuH ¢ OBITOBBIMU HpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpaHEHMsI 3/I0pOBbS M COOJIOACHHUS HOPM
HKOJIOTHUECKOTO TOBEACHUS B OKPY:KaIOLIeH cpene; MOHMMaHHe HeOOXOAMMOCTH
NPUMEHEHUS JOCTWKEHUN (U3UKM M TEXHOJOTUH [UIsi paluOHAIBHOTO
IPUPOIONOIB30BAHUS

10

OneIT mouWCKa, MpeoOpa3oBaHMsl U TpeacTaBiIeHHs WHGOpMaluu (PU3NIECKOTO
coiepKaHus c HCIIOJTh30BaHUEM “H(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI; YMEHHE OICHHBATh JOCTOBEPHOCTh MOIYYCHHOW HHQPOpMAIUU Ha
OCHOBE WMECIONIUXCS 3HAHWUH W  JOMOJHHUTEIBHBIX HCTOYHUKOB;, yMEHHE
UCTIONb30BAaTh TMPH BBHIMIOJHEHWH Y4YEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
TUTEPATYpPy (PU3NUECKOTO COACpIKAHUSA, CIIPABOYHBIE MATEPHAIIbI, PECypChl CETH
WutepHer; BnameHue 0a30BBIMH HaBBIKAMHU TpeoOpazoBaHus WHGOpPMAIUU W3
OJIHOW 3HAKOBOM CHCTEMBI B JPyryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MUChMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(GOpMAIUU M3 HECKOJIBKUX
MCTOYHUKOB

11

INEPEYEHD 2JIEMEHTOB COAEPXAHMUSA, IIPOBEPAEMBIX HA OI'3 110 ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHMWYECKUE SBJIEHUA
11 Mexanudeckoe ABwkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTH
) JIBIDKCHUSA
12 PaBHOMepHOE 1 HEpaBHOMEpHOE JiBIKeHHE. CpeaHsisi cKopocTh. DopmMyria /sl BHIYMCICHUS
) CpeIHeH CKopocTH: vV = S/t
PaBHOMEpHOE MPSAMOJIMHEITHOE ABUYKEHHE. 3aBUCUMOCTh KOOPJIMHATHI Te€Jla OT BPEMEHH B
Clyyae paBHOMEPHOTO MPSMOIUHEHHOTO ABUKCHUS:
N : :
1.3 xX(1)=x,+ut
I'paduky 3aBUCUMOCTH OT BPEMEHU JJIsi TMPOCKIIUU CKOPOCTH, MPOESKIIMH MePEMEIICHUS,
yTH, KOOPAUHATHI TPU PABHOMEPHOM MPSIMOJIMHEMHOM JIBUXKEHUU
3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHH B CITydae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBYOKEHHUS
£
-S‘x':f:l =1|-'.|;|__ * f_ax * -
N
DopMyIIbl JIJIs1 TPOCKIIUHU TIEPEMEIICHUS, TPOCKIIMU CKOPOCTH U MIPOCKIIUU YCKOPEHUS TIPU
PaBHOYCKOPEHHOM MPSMOJIMHEINHOM JIBH>)KEHHHU:
r;
1.4 s (D=u,, t+a, EX
U.\'('f) =Upx T4y 1,
a.(f) =canst,
vy, -y, =2a.s,
I'padvikn 3aBHCHUMOCTH OT BpPEMEHH I HPOEKIUU YCKOPEHHS, MPOCKIMU CKOPOCTH,
MPOEKIUU NEpEeMENIEHHUSI, KOOPANHATHI PU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBH>KECHUU
15 CBoOoanHoe manenne. @opMyIIbl, OMUCHIBAIONINE CBOOOIHOE MAJCHUE TeJla 10 BEPTUKAIN
) (IBW>KEHWE TeJla BHHM3 WM BBEPX OTHOCHUTEIHHO TOBEepXHOCTH 3emun). ['paduxu
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3aBUCUMOCTH OT BPECMCHU I NPOCKIUH YCKOPCHHA, IIPOCKIHNHU CKOPOCTU U KOOPAWHATHI
IIpu CBO60,Z[HOM MagCHNUU TCJIa 110 BEPTUKAJIN

1.6

CKOpOCTB PaBHOMCPHOI'O ABUKCHUS TECJIA IO OKPYKHOCTH. HanpaBneHHe CKOpPOCTH.
®dopmyia Juisi BHIYUCICHHUS] CKOPOCTH Yepe3 paJnyc OKPY>KHOCTU U ITEPHOJ] 0OpaIIeHHUS:
2R
T

HeHTpOCTpCMI/ITeJ'IBHOC YCKOpPCHHUC. HaHpaBHCHI/IC HECHTPOCTPEMUTCIIBHOT'O YCKOPCHUS.
dbopMyna JJIs1 BBIYUCIICHUA YCKOPCHUA:

L=

dopmyra, CBSI3bIBAIOIIAs IEPHO] U YACTOTY OOpaIIeHUS:

- |
T

1.7

Macca. II10THOCTB BeIleCTBA. CDopMyna JJIAA BBIYMCIICHUSA IIJIOTHOCTH

1.8

Cuia — BexkTtopHas ¢usndeckas BenndnHa. CI0KEHHUE CUT

1.9

SIBnenne unepuuu. [lepsroiit 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

CoHarpaBlIeHHOCTh BEKTOPA YCKOPEHHUS TeJIa U BEKTOPA CUJIbL, JEHCTBYIOIIEH Ha TEIO

Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-F,

1.12

TpeHI/Ie IOKOsSI U TPCHUEC CKOJILXKCHUS. CDopMyna AJIE BBIYUCIICHUA MOIYJIA CUJIBI TPCHUA
CKOJIB)KCHHUA:

Fpo=un-N

1.13

Hedopmarus Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKoH ymnpyrou aedopmaruu
(3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMUPHOI'O TATOTCHUA:
1y -4

e i e |
’y.
CI/IHa TAXKCCTH. YCKOpeHI/Ie CBO6OI[HOFO IMaaCHUs.
dopmyia IS BEIYUCIEHHS CUIIBI TSOKECTH BOJIM3H moBepXxHOCTH 3emin: F = mg.
I[BI/I)KCHI/Ie IIJIAHET BOprr COHHHa. HepBaﬁ KOCMHYCCKas CKOpOCTB. HeBeCOMOCTB 158

HepPerpy3Ku

1.15

Nmmynse Tena — BekTopHas (u3nvecKas BeJInIrHa.
p=mo

I/IMHy.TIBC CHCTeMEI Ten. M3MeHenne HMMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=myU, +m, U, =const

PeakTuBHOE ABM)KCHUE

1.17

MexaHuueckas pa60Ta. <D0pMyJ1a JJIs1 BBIYHMCJICHUA paﬁoTH CHIJIBI:
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A=FFoosct
MexaHu4eckasi MOIIIHOCTb:

A
I

N=

Kunernueckas u NMOTCHLMAJIbHAA DOHCPTUA. q)OpMy.]Ia JJI BBIYMCIICHU A KUHETHYISCKOM
OHCPIruu:

.
U
E . =——
1.18 2
TeopeMa o0 kuHeTHueckor sHeprun. Gopmyra Al BHIYUCICHHS TOTEHIUAbHON YHEPTUN
TeJa, MOAHSATOr0 Haa 3eMIIEH:
E_=mgh
P e
MexaHudeckasi SHEPTHs:
E=E;+E p
1.19 .
3aKOH COXpaHEeHUs! MexaHn4ecKkoil sHepruu. dopmyia 11t 3aKOHA COXPaHEHUS
MEXaHMYECKOHN HEPTUU B OTCYTCTBHE CUJI TpeHus: £ = const.
[IpeBpanieHne MEXaHMUECKOW SHEPTUH MPU HATTUYUH CHJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKHU.
Peryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
1.20 i e £t
[MoxBwxHbIN 1 HenoABWKHBIN 0510KU. KIT/] mpocThIX MEXaHU3MOB,
I] L ‘%{H’IE&H&H
‘4‘33.11‘3&1133313
JlaBiieHue TBEPAOTO TENA.
@dopMyna 1715 BBIYMCIICHUSI 1aBJICHHsI TBEPIOTO Tena:
e F
S
1.21 JaBnenue raza. ATMochepHOe JTaBlieHUE.
I'mppocTaTnyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®opMyna 115l BBIYUCIICHUS IaBJICHUS BHYTPH KUIKOCTH:
P=pgh+DPp,
1.22 3akoH Ilackans. ['mapaBaudeckuid mpecc
3akon Apxumena. @opmyna st onpenesieHusl BHITAJKUBAIOMIEH CUJIbI, IEMCTBYIOIIECH Ha
TEJI0, MOTPYKEHHOE B JKUJKOCTb WJIU T'a3:
1.23 -
K Amm. PE v
Ycnosue miaBanus Tena. [InaBanue cy0B M BO3AYXOIIaBaHUE
Mexanndeckue koyieOaHus. AMIUIMTYJa, TEPHON M YacToTa KojebaHui. dopmyra,
CBSI3BIBAIOIIASl YACTOTY U MIEPUO]T KOJICOaHUI:
1.24
_— 1
T
1.25 MatemaTnueckuil ¥ NpyKUHHBIM MasTHUKU. [IpeBparienne sHepruu npu KojiedareabHOM
) IBIKCHUU
1.26 3aryxatomue kojebanus. Boinyxenusle koaeOanus. Pezonanc
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1.27

MexaHndecKre BOJIHEI. HpOJlOJ'H)HI)Ie 1 IOIICPCYHBIC BOJIHBI. ILJ’II/IHa BOJIHBI U CKOPOCTDH
pacinpoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. I'poMKOCTh U BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'PAHUIIE ABYX CpeEl.
Nudpa3Byk u ynpTpa3Byk

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHeil TUIOTHOCTH BEIIECTBA; apXUMEIOBON CHIIBI; KECTKOCTH TMPY>KUHBI,
Kod(hdulMeHTa TPEeHUsl CKOJIbXKEHUs; paboThl CUIIBI TPEHUS, CHIIbI YIPYTOCTH; CpeAHEH
CKOpPOCTH JIBIXKEHUS OpycKa 10 HAKJIOHHOW MJIOCKOCTH; YCKOPEHHs OpycKa MpH IBIKEHUU
10 HAKJIOHHOW IJIOCKOCTH; YaCcTOTHI M Meproja KojaeOaHui MaTeMaTHYeCKOTO MasTHHUKA;
YaCTOTHI U II€pruoaa KOJIGGaHI/Ifl MMPY>XUHHOI'O MasATHUKA,; MOMCHTA CUJIbI, [[GI\/JICTByIOH_[eFO Ha
peIyar; paboThl CHIIBI YIIPYTOCTH MPHU MOABbEME Ipy3a C MOMOIIBIO HEMOJIBHKHOTO OJI0Ka;
paboThI CHITBI YIIPYTOCTH TIPH MOABEME TPY3a C MOMOIIBIO MTOIBIKHOTO OJI0Ka.
HccnenoBanue 3aBUCHMOCTH apXUMEOBOM CHJIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJla U OT
IINIOTHOCTHU XUAKOCTH, HC3aBUCHUMOCTH BBITaHKI/IBaIOH_[eﬁ CHJIBI OT MacCCHhI T€Jja, CHJIbIL
TPEHUSI CKOJIbKEHUS OT CHJIBI HOPMAaJbHOTO JABIIEHUS U OT pOJia TMOBEPXHOCTH; CHIIbI
yIPYTOCTH, BO3HHUKAIOIIEH B MPYXHHE, OT CTENEHU JAehopMaly NPYKUHBI; YCKOPEHUS
Opycka OT yrja HakJOHAa HaNpaBIAIONICH; mepuoia (YacTOThl) KOJIEOAHW HHUTSIHOTO
MasdTHHKA OT OJIMHBI HUTH, ICPUOJa KOJICGaHI/Iﬁ MMPY>XUHHOI'O MasATHUKA OT MACCEI I'py3a U
KECTKOCTU TPY>KUHBI, HCCIEAOBAaHHWE HE3aBHCHUMOCTH NEpHUoAa KoJeOaHW HUTSIHOTO
MasTHUKa OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

Dusuueckue s61eHUs 8 npupode: MMPpUMCEPbI ABUXKXCHUA C PA3JIMYHBIMHA CKOPOCTSAMU B JKHUBOU
1 HEKHBOM mmpuponae, HeﬁCTBHC CUJIBI TPEHUA B IIPUPOJAEC U TEXHUKE, ITPUIIUBEI U OTJIMBBEI,
JABMOKCHHUEC IIJIAHCT ConHeuHoOM CUCTCMBbI, PCAKTHUBHOC JIBUIKCHHC JKHUBBIX OPTraHHU3MOB,
pbIdaru B TCJIC Y€JIOBCKA, BIIMAHUC aTMOC(bepHOFO JaBJICHUS Ha JKUBOI OpraHusMm, IJIaBaHUueC
pLI6, BOCIIPHUATHUC 3BYKOB JKMBOTHBIMU, 3CMJICTPACCHHC, celicMHUYecKre BOJIHBI, TYHAMH, 5X0

1.31

Texnuueckue ycmpoiicmea: CIUJIOMETP, JAaTUUKU TOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS,
TUHAMOMETp, TOAIINWIHUKYA, PaKeThl, pbIYar, MOABIKHBIM M HEMOABUXKHBIA OJIOKH,
HAKJIOHHAS TNIOCKOCTbh, IPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYABI, yCTPOHCTBO
BOJIONIPOBO/IA, THIIPABIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI
HAacoC, apEOMETP, 3X0JIOT, UCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIUJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETHYECKON TEOpUH CTPOSHHs BenecTBa. Monenu
TBEPAOTO, KHUIKOTO M Tra3000pa3HOro COCTOSHHMU BemlecTBa. Kpucramnmyeckue WU
amopQHbIe Tena

2.2

JlBmwkenne yactuil BemiecTBa. CBS3b CKOPOCTH JBIKEHHS YAaCTHI[ C TEMIIEpPaTypoOil.
BpoyHoBckoe nBmwxkenue, nubdysus

2.3

CMaunBaHue 1 KaIlMnJJIAPHBIC SABJICHUSA

24

TennoBoe paciiupCHuC U CKATUC

2.5

TemoBoe paBHOBeECUE

2.6

Buytpennss sHeprus. PaGora u Teruionepenada Kak crnocoObl M3MEHEHUs BHYTpPEHHEH
SHEPTUu

2.7

BI/II[BI TCIUIONCPCaAAYM: TCIUIONPOBOJHOCTE, KOHBCKIMA, U3JTYYCHHC

2.8

HarpeBanue u oxnaxnaenue teia. KoaudecTBo TEIoThl. Y AeibHas TEIIOEMKOCTD:

O=cm(t,—1)

2.9

3akoH COXpPAaHCHUS SHCPI'UH B TCIJIOBBIX MTPOILIECCAX. ypaBHeHI/Ie TEILIOBOro OallaHca:

Q1_Q2 +...=0

2.10

Hcnapenne u xoHaeHcanus. Vi3MeHeHne BHYTPEHHEW dHEPTUU B MPOLECCE UCMAPEHUS H
koHjeHcanuu. Kunenue sxunkoctu. Y nenpHast Teriota napoodpasoanusi: L = O/m
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2.11

BriaxxHocTs BO3ayxa

[InaBnenne m xpucramumsauus. V3MeHeHHWE BHYTpPEHHEW OSHEpPrMM NpPHU IUIABICHUU U
KPUCTAJUIM3aLUU. Y JeNbHas TEIUIOTa IIIaBICHU:

2.12
=2
m
2.13 BHyTpeHHsIsI SHepIys CropaHusi TOIUIMBA. Y ieTbHAasl TEIIOTa CTOpaHMsl TOIINBA: ¢ = O/m
2.14 [Tpuniuns! paboTsl TemnoBbix apurarenei. KITJ1 teroBoro aBuraress
Ipakmuyeckue pabomul
N3mepenune yaenbHON TEIUNIOEMKOCTH METAJUIMYECKOr0 LUIMHAPA; KOJIUYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (DUKCHPOBAHHOW MacChl, B KOTOPYIO
215 OMYIIEH HAarpeThli UWIMHAP; KOJIMYECTBa TEIUIOTEI, OTJAHHOTO HArPETHIM LMIMHIPOM,
1OCJIE OIYCKAaHHUS €ro B BOJy KOMHATHOM TEMIIEpaTypbl; OTHOCUTENBHOM BIIAXKHOCTHU
BO3/lyXa; YAEJIbHOW TEIUIOTHI IJIABJIEHUs Jbaa. VccienoBaHne W3MEHEHUs TEMIEpaTyphl
BOJIBI TIPY PA3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHA NMPH CMEIIMBAHUH XOJIOJHOW M
ropsiuei BOJbL; MpoIecca UCHapeHmst
Qu3suueckue s8NeHUs 8 NPUpode. TIOBEPXHOCTHOE HATSIKEHHE W KANWIISPHBIC SBJICHUS B
2.16 NpUpOJe, KPUCTAUIBI B mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanwuIApbl, TPHUMEPbl HUCIOJb30BAHUSA  KPHUCTAILIOB,
2.17 KHUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEpPaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS OMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBas TypOMHA, IBUTATEIh BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 Onexrpusanys Tei. /[Ba Buaa dJIEKTPUUECKUX 3apsioB
3.2 B3aumoneiicTBue 3apsukeHHBIX Tell. 3akoH KynoHna
3.3 3aKOH COXpaHEHMsI AJIEKTPUUYECKOTO 3apsiia
34 Onexrpuueckoe nosne. Hanpsok€HHOCTh anekTpudeckoro noss. IIpuHnun cynepnosunuu
AJICKTPUIECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE)
35 Hocurenun snexkrpuyeckux 3apsaoB. JeWCTBUE 3IEKTPUYECKOIO IOJISI HA AJIEKTPUUYECKUE
3apsabl. IIpOBOAHUKY M TURJIEKTPUKU
IlocTosiHHBIM 2nekTpuueckuid TOK. JlelcTBusA 3nekTpuueckoro Toka. Cuila  TOKa.
3.6 Hanpsioxenue.
I=q/t, U=A4/4
3.7 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETBHOE MEKTPUUECKOE CONPOTUBIICHUE:!
R =pl/S
3.8 3akon Oma aJig yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOIHHUKOB:
I,=I,; U=U,+Uy; R=R +R,
3.9 [TapannenbHoe coeAMHEHNE IPOBOIHUKOB PABHOTO CONPOTHUBIICHHUS:
R
U=UsI=l+1;R=""
CMeniaHHble COEIMHEHMSI IPOBOJHUKOB
3.10 PaboTa 1 MOITHOCTb AneKTpuueckoro Toka. 4 = Ult, P = Ul
3akon oy — Jlenua:
3.11 i 3 Iz R
312 OneiT Opcrena. MarHuTHoe Moje OpSMOro NMPOBOAHMKA C TOKOM. JIMHMM MarHUTHOU

NMHAYKIWA
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3.13

MarauTHoOE I10JI€ TOCTOSHHOI'O MarHuTa. BSaHMOHGﬁCTBHG IIOCTOSIHHBIX MAarHmuToB

3.14 JIeficTBHE€ MarHUTHOTO NOJIsI HAa MPOBOJIHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHre >IeKTpoMaraHiTHON nHaykimu. [Ipasuio Jlenna
Ipaxmuueckue pabomul
N3mepenue 31eKTpUYecKOro COMpOTUBICHUS PE3UCTOPA; MOIIIHOCTHU JIEKTPUUECKOTO TOKA;
paboOTHI JIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B IPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIIOYKa), OT HamlpsHKEHUs Ha KOHIIAX IPOBOJHHMKA; 3aBUCUMOCTU CONPOTHUBJICHHS OT
JUTMHBI IPOBOJIHUKA, IJIOIIA/IA €r0 IMOMEPEYHOr0 CEUYEHHUS U YACIBHOIO COIPOTUBIICHHUS.
[IpoBepka npaBuia /i 3JIEKTPUUECKOT0 HAMPSKEHUS ITPU MOCIEA0BATEILHOM COEAMHEHNUN
MIPOBOJHHUKOB; MPaBUiIa IS CHIIBI SJIEKTPUUECKOTO TOKA MPH MapauieIbHOM COSIUHEHUU
MIPOBOJTHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qu3suueckue A61eHUs 8 npupoode: dIEKTPUUECKHUE SBJICHHS B aTMocdepe, NeKTpUuIecTBO
3.17 JKUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMIIH, IPEiQ MOITFOCOB, POJIb MATHUTHOTO TIOJIS JIS
YKU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea. 3JIEKTPOCKOIN, aMIEpPMETp, BOJBTMETP, PEOCTaT, CUETUHK
318 JJEKTPUYECKON  DHEPruu,  DIIEKTPOOCBETUTEIbHbIE  MPUOOpPHI,  HArpeBaTelIbHbIC
' ANEKTpOnpuOOpsl  (MpUMEpBI), INEKTPUUYECKUE MPEAOXPAHUTENH, SJICKTPOMArHMT,
3JIEKTPOJIBUTaTEIh NOCTOSHHOTO TOKA, TeHEPATOP MOCTOSTHHOTO TOKA
3.19 DnexTpoMarHuTHble BoiHbI. I1Ikana 3J€KTpOMarHUTHBIX BOJIH
3.20 JlyueBas moniens cBeta. IIpsiMonHeHOe pacIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cBeta. [lnockoe 3epkano
3.22 [Ipenomsienue cBeta. 3aKOH MPEJIOMIICHUS CBETA
3.23 Jlucniepcusi cBera
394 Jlunza. Xon nydeii B mun3e. @okycHoe paccTosiHue auH3bl. OnTtuyeckas cuia JUH3bL D =
' 1/F
3.25 I'na3 kak ontuueckas cucreMa. OnTuyeckrue NpudopsI
Ipaxmuueckue pabomul
N3mepenne onTuueckoi CUitbl cCOOMparomiei JTHH3bI; (POKYCHOTO PACCTOSIHHSI COOMparoei
auH3Bl (IO CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa W HM300paKeHUs, KOraa MpeaMeT
3.26 PacIoJIOkKeH B JBOMHOM (POKYCe), TTOKa3aTelsl MPEJIOMIICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHUs, MOTYYSHHOTO C IMOMOIIBI0 COOMpAIOIIEH JTHH3HI,
n3MeHeHUsT (OKYCHOTO pACCTOSHUSA JABYX CIIOXEHHBIX JIMH3; 3aBHCHMOCTH yTja
MIPEIOMJICHHUsI CBETOBOTO JIy4a OT YIJIa MaJAeHHs Ha TPAHUIIE «BO3YX — CTEKIIO)»
397 Qu3zuueckue senenus 6 npupode: 3atmenus ConHuna u JIyHBI, IBETa TeN, ONTUYECKUE
) sBJeHUs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUpax)
3.28 Texnuueckue ycmpoticmea: 09KH, IEPUCKoT, (poToanmapar, ONTUIECKHE CBETOBO/IbI
4 KBAHTOBBIE SBJIEHM
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydenus. Peaknun anpda-u 6eTa-pacnana
4.2 OmneiTel Pe3epdopaa no paccesauro anbda-gactuil. [InanerapHas Mmojaens atoma
4.3 CocrtaB aTroMHOro sifjpa. M3otomnsl
4.4 Ilepros nonypacmnajga aTOMHBIX SIAEP
4.5 S nepHble peakiy. 3aKOHbI COXPAHEHUs 3apsA0BOI0 M MAaCCOBOTO UHCEI
Qu3zuueckue s61eHUs 8 Npupooe: eCTECTBEHHBIN PaTUOAKTUBHBINA (HOH, KOCMUYECKHUE JIyUH,
4.6 PaINOaKTUBHOE U3TyUYE€HHUE MTPUPOTHBIX MUHEPAJIOB, AEHCTBHE PAIMOAKTUBHBIX U3TyUCHUM
Ha OpPraHu3M YeJlOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, UHIUBUAYaIbHBINA JO3UMETP, kKamepa Bunbcona,

AJIepHasi YHEPreTUKa
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