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Padouas nporpamma yuyeoHoro npeamera «®@u3nka. ba3oBblii ypoBeHb». 8-9 kiaccel
1. MOACHUTEJIbHASA 3AIIUCKA

IIporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOro oOmIero oOpa3oBaHUs COCTaBJI€HAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOHM 00pa30BaTesIbHOM
nporpammsbl, npeacrasieHHbix B PI'OC OO0, a Taxke ¢ yuéroMm deaepanbHOW pabodeld mporpaMMel
Bocniutanus u Konuenimu npenonaBanus yueOHoro npeamera «Ousmkay.

Copnepxanue mnporpamMmbl IO (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IpPaMOTHOCTH 00yYaroIIMXCsl M OpraHU3alUI0 N3yuyeHUs (PU3MKU Ha JIeSTebHOCTHON OCHOBE. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanmzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM M METAIIPEIMETHBIM pe3yibTaTaM OOyueHHs], a TAKKe MEXKIPEIMETHBIE CBS3H
€CTECTBEHHO-HAayYHBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IEro 00pa3oBaHus.

IIporpamma 1o ¢u3uke ycTaHaBIMBAET pacHpeesieHue yueOHOro Marepuaia 1o rojgam ooydeHus (1o
KJIaccaMm), IIpeylaraeT MpUMEPHYIO MOCIEI0BATENbHOCTh U3YUEHHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IIPEIMETHOTO COIEPKAHUSI U yu€TEe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paspaboTaHa C LEIbI0 OKa3aHUs METOJMYECKOH NOMOIIM YUYUTEIIO B
co3JlaHMM paboueil MporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®du3zuka ABISETCS CUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHbBIX Y4EOHBIX [IPEIMETOB, IOCKOIbKY
(bu3nvecKne 3aKOHbI JIS)KAT B OCHOBE MIPOIIECCOB U SBIICHHIA, N3y4aeMbIX XUMHUEH, OM0oI0ruel, acTpOHOMHUEH
u (usnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYI KApTHHY MHpa, HPEAOCTaBIsAET
HauOosiee sicHble OOpas3lbl MPUMEHEHHs HAy4HOTO METO/Aa IO3HaHUs, TO €CThb cHoco0a MOJyYeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OpHa U3 TIABHBIX 3a7a4 (U3WYECKOTr0 00pa3oBaHUsS B CTPYKType oOImIero oOpa3oBaHUs COCTOHUT B
(OopMHPOBAHUHU €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢pusnku Ha 6a30BOM ypOBHE MPEAIOJIAraeT OBJIAJCHUE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

® HAy4YHO OOBSACHATH SIBIICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHBIE JOKA3aTEIbCTBA /IS MTOJIyYE€HUS BHIBOJIOB.

Ienn n3ydeHus (U3MKU HAa ypOBHE OCHOBHOIO 00IIero odpazoBaHus ompeneneHsl B Konnenumun
npemnojiaBanus yueoHoro npeamera «Pusnka» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepannu,
peayn3yIoUMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MNPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komnernu
MunuctepctBa npocBenieHus: Poccuiickoit @eaepanun (mporokod ot 3 aexadpst 2019 r. Ne [1K-48H).

Hean n3yvyenus pu3nKu:

e [puOOpPETeHHE HUHTEpeca U CTPEMJIEHUS OOYYaloIIMXCS K HAyYHOMY H3YyYEHHUIO IPHUPOJBbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEACTABICHUIl O HAy4YHOM METOJIe MO3HaHUS U (POPMUPOBAHHE HCCIEI0BATEILCKOTO
OTHOILIEHHUS K OKPYXAIOLIUM SIBJIICHUSM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH;

e (opMHUpOBaHME MPEACTABICHUN O posid (PU3MKH IS pa3BUTHS APYIMX ECTECTBEHHBIX HAyK,
TEXHHUKHU U TEXHOJIOTHUI;

® pa3BUTHE MNPEACTABICHUI O BO3MOXHBIX cdepax Oynymel npodecCHOHAIBHONW AeATeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeeMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JocTuxkenne 3THX LeJell mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3aay:



e npuoOpeTeHHEe 3HAHUM O JAUCKPETHOM CTPOCHHMU BELIECTBA, O MEXAaHUYECKUX, TEIJIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e npuOOpeTeHHEe YMEHUH ONHCHIBATh M OOBSACHATH (U3MYECKHE SBICHUS C MCIIOJIb30BaHUEM
MOJTYYCHHBIX 3HAHMIA;

® OCBOCHHE METOJIOB DPCIICHUS MPOCTEHIMX PACYETHBIX 3a7ad C HUCIOJB30BaHHEM (PU3MUECKHX
MoJIeJIeH, TBOPUYECKHUX M MTPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHMI HAOIIONATh MPUPOHBIE SBJICHHUS M BBIMOIHATH ONBITHI, Ja0OpaTOpPHbIE PAOOTHI
Y 3KCIIEPUMEHTAIIbHBIC MCCIICIOBAHUS C HCIIOJIB30BAHUEM H3MEPUTEIBHBIX TPHOOPOB;

® OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALUEH GU3NIECKOTO COACPIKAHUS, BKITFOUAsk HHPOPMALIUIO O
COBPEMEHHBIX JIOCTHKCHUSAX (DU3HMKH, aHATIN3 M KPUTHYECKOE OLICHUBAaHHE UH(POPMAIINH;

® 3HaKOMCTBO cO cdepamMu TPOPECCHOHATBHON JIESITEIBHOCTH, CBS3aHHBIMH C (U3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JIOCTHIKEHUSIX (DU3NUYCCKOI HAYKH.

Ha usydenue ¢usnku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHuUsi OTBOIUTCS B 8
Ki1acce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HeZIeII0).

[Iperyiaraemelii B mporpamme 1o (U3MKe IepedyeHb J1a0opaTOpHbIX pPAabOT U OINBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JAeJacT BbIOOp MpoBelneHHs Ja0OpaTOPHBIX PadOT M OMBITOB C
y4€TOM HHJIUBUIYaJIbHBIX OCOOEHHOCTEH OOy4arouMxcs, CHUCKAa SKCIEPUMEHTAIbHBIX 3aJaHuil,
IpeularaéMblX B paMKaxX OCHOBHOI'O TOCY/IapCTBEHHOI'0 9K3aMeHa 10 (pU3UKe.

2. COAJEP)KXAHUME OBYYEHUSA

8 KJIACC

Pa3znea 1. TemyioBbie ABJICHUSA.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKOIN TEOPUH CTPOEHHUs BelllecTBa. Macca u pazMepsl
aTOMOB M MoOJeKyJd. OmbIThl, NOJATBEP)KIAIOIINE OCHOBHBIE IOJOXKEHHUS MOJEKYJISIPHO-KUHETUYECKON
TEOPHUH.

Mogenu TBEPIOTO, KHUJIKOTO M Ta3000pa3HOro COCTOsAHUH BelecTBa. Kpucrammmueckue u aMmopHbie
Tena. OOBSICHEHHE CBOMCTB Tra3oB, XUAKOCTEH W TBEPABIX TEJl HAa OCHOBE IOJIO)KEHHUH MOJIEKYIISIPHO-
-KuHeTH4eckor Teopun. CMayuBaHue U KalWUISpHbIE SIBIEHUS. TEeIIoBOe pacliupeHue U cxKaTue.

Temnepatypa. CBs3p TeMIeparypbl CO CKOPOCTBIO TEIUIOBOIO JBMKEHMS 4YacTULl. BHyTpeHHsA
sHeprusa. CnocoObl M3MEHEHMs BHYTPEHHEH SHEpruM: TeIuloleperaya M CoBeplleHHe paboThl. Buel
TEeIUIoNepeiadn: TeMJIONPOBOJHOCTh, KOHBEKIINS, N3ITyUYEHHE.

KonnuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelllecTBa. TemiooOMEH M TEIIOBOE paBHOBECHE.
VYpaBHeHue TeruioBoro OanaHca. [lnaBneHue M OTBepAeBaHUE KPHCTAIMYECKUX BELIECTB. Y jeibHas
terota IuiaBneHus. [lapooOpazoBanne u koHnpeHcauus. Mcmapenue. Kunenue. YnaenbHas Temora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS! OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus ToIMBa. Y iejbHasl TEMJI0Ta CTOPAHMUSL.

[Mpuntunsr pabdotel TeroBbix aBurarenedt KITJ[ TemmoBoro asuratens. TeruioBble ABHUraTteind H
3alIuTa OKPYKAIOIIEeH Cpebl.

3aKOH COXpaHEHUS U MPEBPALEHHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

1. HaOmonenue GpOyHOBCKOTO ABHKEHHS.

2. Habmonenne nuddys3un.

3. HaGmoneHue siBneHUI cMauyMBaHUs M KaIWLISIPHBIX SBJICHUM.

4. HaOmoaeHue TernaoBOro paciiupeHus Tel.



5. M3meHenwue naBieHus raza npu M3MEHEHUU 00bEMA U HarpEeBaHUU WIIM OXJIAKICHUH.
6. IlpaBuna usmepeHus TeMepaTypsl.

7. Bwupel Teruonepenayu.

8. OxuaxJeHHe MU COBEPILICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMH CHIIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOroqeHre KUIeHusI.

12. HabmtoieHue moCTOsIHCTBA TEMIIEPATYphI MPH TUIABJICHUU.

13. Moaenu TenI0BbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

OnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.

OnpIThI 10 HAOIOEHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Onpenenenre qaBJIeHUs BO3yXa B OaJUIOHE MITIPHIIA.

ok wNE

OmnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHHUS BO3JyXa OT €ro 00bEMa M HarpeBaHUS WU
OXJIaKICHUSI.
6. IlpoBepka rumoTe3bl JMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KMJIKOCTU B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.
7. HaOmonenune w3MeHEHUS BHYTPEHHEW DHEPTrUMHU Tela B pe3yJbTaTe TEIJIonepeaadyd U padOThI
BHELIHUX CHUJI.
8. HccnenoBaHue sBIEHMS TEIJIO0OMEHA ITPU CMELIMBAHUU XOJIOJAHON U ropsSYeil BOJBI.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOrO BOJOH HpPU TEIIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. OmnpenieneHye yieabHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca uenapeHus.

12. OmnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 2. DiaexkTpuyeckue i MATHUTHBIE SIBJICHHUS.

Onektpuzaius Tel. JBa poaa sJIeKTpUUecKHX 3apsioB. B3zauMopeiicTBre 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS 3apsKEHHBIX TEJl OT BEIMYMHBI 3aPsII0B U PACCTOSIHUSI MEKIY
TeIamu).

Onexrpuueckoe mone. Hanpsx€HHocTs anekTpuyeckoro mois. [lpuHnun — cynepno3unuu
JIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIeMEHTapHbIM 3iekTpuueckui 3apsan. CrpoeHue aroma.
[TpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiia.

ONEKTPUYECKUHA TOK. YCIOBHS CYILECTBOBAHUS DJJIEKTPUUECKOTO TOKA. VICTOUHHMKHM IOCTOSHHOTO
Toka. JlefcTBUs 3eKTpHuUecKoro Toka (TEIIOBOE, XMMHUYECKOe, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUJKOCTSAX U razax.

Onexktpuueckas 1enb. Cuia Toka. DnexTpuueckoe HampspkeHue. CoNpoTHBIEHHE IPOBOIHMKA.
VYaenpHOE CONPOTUBIIEHHUE BellecTBa. 3akoH Oma s yuyactka 1enu. [locienoBarenpbHoe U napauieabHOE
COEJMHEHHE NTPOBOJHUKOB.

PaGora m MomHOCTH 3JeKTpHYeckoro Toka. 3akoH Jlxoyns—JleHua. DnekTpuueckue LENU U
MOTpeOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

IloctosiHHbIE MarHuThL. B3amMmonelcTBHE MOCTOSHHBIX MarHUTOB. MarautHoe nosie. MarHurtHoe
noJie 3eMJIM U €ro 3HaueHue Ui )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoOE 1oJie 31EKTPUYECKOT0 TOKa.
[IpumeHeHne »>IEKTPOMArHuTOB B TeXHUKe. JleficTBME MAarHMTHOrO TMOJSI Ha TMPOBOJHUK C TOKOM.
DneKTpoABUTaTeIh MOCTOSHHOTO TOKa. Mcronb3oBaHue 37E€KTpOABUTaTeNel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.



OnbiTel @apajned. SBieHue 3jeKTpoMarHuTHOM HMHAYKIWU. [IpaBuno JleHma. DnekTporeneparop.
CriocoOpl  TOSTydeHUs! DBJEKTPUYECKONM DSHEPrUd. OJEKTPOCTAHIIMM Ha BO300OHOBIISAEMBIX HCTOYHHKAX

SHEPTrUH.

Jemoncmpayuu.

O oONOU A WDN R
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OnexTpu3anus Tel.

JIBa pojia 3JIEKTPHUECKUX 3apsiI0B M B3aUMOJIEHCTBHE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

OnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

IIpOBOIHUKY U JUBIEKTPUKH.

MogenupoBaHie CUIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJISL.

VIcTOYHHMKM OCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

. DJEKTPUUYECKUN TOK B JKUJKOCTH.

. 'a30BbIi pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeTpOM.

. I3MepeHune 3J1eKTpUYECKOro HaIpsKeHUST BOJIBTMETPOM.

. Peoctar u mara3uH conpoTUBIICHUHA.

. BzanMoieiicTBHE MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3I€JICHUS MOJFOCOB MArHUTA.

. MonenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruutHoe noJsie Toka. IJIEeKTPOMArHmT.

. JlelicTBME MarHUTHOTO TOJIsI HA TPOBOJAHUK C TOKOM.

. DNEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

. UccrienoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIIHH.

. OnbiThl Dapajes.

. 3aBUCUMOCTb HalpaBJIeHUsI UHAYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
25.

9HeKTpOFCHep aTOp MOCTOAHHOT'O TOKA.

Jlabopamopuvie pabomsl u onsimol.

ok wnNE

10.

11

OMNBITHI 10 HAOIOICHHUIO SJICKTPU3AIUH Tl HHIYKITUEH W PU CONTPUKOCHOBEHUH.

HccnenoBanue NEHCTBUS JIEKTPUICCKOTO OIS HA TIPOBOJTHUKH U JTUDJICKTPUKH.

COopka 1 mpoBepKa padOoThI STEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HAMPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Y€pe3 Pe3UCTOp, OT CONPOTUBIICHHUS PE3UCTOPa
Y HaATIPSDKEHUS Ha PE3UCTOPE.

OnBIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTUBIEHUS MPOBOJHUKA OT €r0
JUTWHBI, TJIOIIA/IM MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHUs HAMPsSHKEHUHW TIPU  TIOCIEAOBATEIBHOM COCIUHEHUU ABYX
PE3UCTOPOB.

[TpoBepka mpaBuiIa It CHITBI TOKA MPH MApalIeIbHOM COSIMHEHUHN PE3UCTOPOB.

Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOpP.

. OHpe,Z[CJ'ICHI/IC MOIITHOCTH 3JICKTPUYCCKOT'O TOKaA, BBIZEIISIEMO Ha peE3UCTOPC.
12.
13.
14.
15.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUS Ha HEll.
Onpenenenue KII/] narpesatens.

HCCJ’IC}IOB&HH@ MAarHuTHOTI'O BSaHMOJIeﬁCTBHﬂ IIOCTOSAHHBIX MAaruHuToB.

I/ISyquHe MaraMTHOI'O II0JIA MTOCTOSHHBIX MArHuTOB IMPU UX O6’BG)II/IH6HI/II/I " pasaCICHUN.



16. UccrnenoBanue 1eHCTBUS JIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHura
OT CHUJIbI TOKA M HAMPABJIEHUS TOKA B KaTYIIKE.

18. M3ydenue neicTBUsI MAarHUTHOTO MOJISl HA TIPOBOJTHUK C TOKOM.

19. KoncrpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. U3mepenune KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.

21. OnbITHl 10 UCCIEIOBAHUIO SBJICHUS SJEKTPOMArHUTHON MHAYKLMHU: HCCIEIOBAaHUE M3MEHEHUU
3HAQUYEHMS U HAMPABJICHUS] UHAYKIIMOHHOTO TOKA.

9 KJIACC

Paszgea 3. Mexannueckue siBJICHUA.

Mexannueckoe aBumxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JIBHKEHMUSA. PaBHOMEpHOE INpsMOiIuHENHOe ABrkeHue. HepaBHOMepHOE IPSAMOIIMHENHOE
nerkeHne. CpeHsis 1 MTHOBEHHAs: CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npssMonnHerHoe nBruxkeHne. CBoOonHoe nageHue. OnbiTol [anunes.

PaBHOMepHOE nBIKEHUE MO OKpyKHOCTH. llepmon m wacrora oOpamienus. JIuHelHas u yrioBas
ckopocTtH. LleHTpocTpeMuTENIBHOE YCKOPEHNE.

ITepBoiii 3akoH Hprotona. Btopoit 3akon Hetorona. Tperuit 3akoH Herotona. [lpunuun
CYTNEPIIO3ULINH CHIL.

Cuna ynipyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUs CKOJIBKEHUS, CHUJla TPEHUS TTOKOs, TPYTue
BH/JIBI TPECHHUSI.

Cuna TsHKeCTH U 3aKOH BCEMUPHOTO TIATOTEHHsI. Y CKOpeHHe CBOOOIHOTO MaieHus. [IBiKeHue MiaHeT
Bokpyr CosHua. [lepBas kocmuueckasi ckopoctb. HeBecoMoCTh U neperpy3ku.

PaBHoBecue wmarepuanibHOM TOukH. AOCONMIOTHO TBEpHOEe Teno. PaBHOBecwe TBEpAOro Tenma ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynsc tena. MI3Menenne mmmynbca. Mynbe cuiibl. 3aKOH COXpaHEHHUsl UMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b SHEPrUM U
pabotel. IloreHnmanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanbHas 3Heprus
ckatod mpyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETHMYECKON SHEPrHMHM. 3aKOH COXpPaHEHUS
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HabmtoeHne MEXaHUYeCKOro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHUE NyTEH M TPAaeKTOPUH JBUKEHHUS OJHOTO M TOTO K€ Tejla OTHOCUTENbHO PAa3HBIX Tell
OTCYETa.

N3mepenne ckopocTy U yCKOPEHHUS MPSIMOJIUHENHOTO JBUKEHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBYKCHMUS.
Habutoienue 1BMKEHNUs Tella 0 OKPYKHOCTH.

ok w

Halmronenne MexaHWYECKHUX SIBJICHHM, MPOUCXOIANIUX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOMHEeTa PU3UKU.
3aBUCHMOCTb YCKOPEHHUS TeJla OT MacChl Teja U IUCTBYIOIIEH Ha HETO CHIIBI.

o0

HaGmtoneHue paBeHCTBA CHIT IIPU B3aUMO/ICHCTBUU TE.

9. H3meHeHue Beca Tena pyu yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya uMItyabca Mpu B3aMMOACHCTBUU TEN.

11. IIpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHue UMIylbca IPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHenune uMIysbca Ipu abCOMIOTHO YIIPYTOM B3aUMOICHCTBUY.



14. HaGmtoieHne peakKTUBHOTO JIBHKCHHUSI.

15. CoxpaHeHrne MEXaHUYECKON IHEPTUN TTPU CBOOOIHOM ITaJICHUH.

16. CoxpaHeHue MEXaHNYECKOW SHEPTUU NPH JIBHKEHUU TeJla MO AEHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa [Uisl pa3roHa U JajJbHEHIIEro paBHOMEPHOIO JBIIKEHUS IIApUKA WU
TEJIEeKKH.

2. OrmpeneneHue cpeaHell CKOPOCTH CKOJBbKEHHUS OpyCcKa WM JIBHKEHHS IIapUKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella IIPU PABHOYCKOPEHHOM JIBUKEHUU 1O HAKJIOHHOM TJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MIPH PABHOYCKOPEHHOM JIBHKEHUU 0€3 HayalbHOM
CKOpPOCTH.

5. IlpoBepka rumoTe3bl: €CiIM MPU PABHOYCKOPEHHOM JBIKEHHWU 0O€3 HaydallbHOM CKOPOCTH IyTH

OTHOCATCA KaK pAg HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOMUC ITPOMCIKYTKH BPECMCHHU OJJMHAKOBBI.

HCCHCHOBaHHe 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.

Onpenenenre kKo3phUIIUEHTa TPEHUS CKOJBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHUU TeJa MO TOPU3OHTAIBHOMN

MMOBEPXHOCTH.

0 0N

10. Omnpenienenuie paboThl CUIIBI YIIPYTOCTH IPU MOAbEME IPy3a C UCHOIB30BAHUEM HEIOJBUKHOTO U
MIOJIBU’KHOTO OJIOKOB.

11. M3y4yeHue 3aKOHA COXPaHEHUs] SHEPTUH.

Pa3znea 4. Mexann4yeckue Ko1e0aHUA U BOJHBI.

KonebarenbHoe npuxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHWM: MepHoJ, 4acToTa, aMILIUTY/a.
Matemaruueckuii U Ipy>KMHHBIN MasTHUKY. [IpeBpalieHne sneprun npu KoiaedaTelbHOM JABH)KEHUU.

3aryxaromue kojeOanus. BoiHyxeHHble koneOanus. Pezonanc. Mexanndeckue BosHbl. CBolicTBa
MEXaHWUYECKUX BOJH. [IpononbHble U nonepeunsle BOJIHBL. J[JIMHA BOJHBI U CKOPOCTH €€ PACIPOCTPAHECHMUS.
MexaHnnyeckre BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHa. OTpaskeHue 3ByKa. MIHppa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. HaOmonenue koneGaHuii Tes MO ASHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH.
2. Hab6monenue koneGaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGmroneHue BbIHYX/IEHHBIX KOJeOaHUN U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBI.

. AKyCTHYECKH pe30HaHC.
ﬂaﬁopamopnbte padomout u onvimol.
Omnpenenenne 9acTOTHI U MIEPHOAA KOJIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
Omnpenenenne 9acTOTHI U MIEPHOAA KOIeOaHUH IPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOaHNH TTOABEIICHHOTO K HUTH I'Py3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MAcChl Tpy3a.
ITpoBepka HE3aBUCUMOCTH MEpHO/Ia KOJIeOaHUH rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpy3a.
OMnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD MEepHo/ia KoJIeOaHUi MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a 1 *KECTKOCTHU NPYKUHBI.

ok wnNpRE

7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUS.

Pa3nes 5. DjieKTpOMarHuTHoE MoJie U YJIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTpOMarHUTHBIX BoJH. [Ilkana
OJICKTPOMArHMTHBIX BOJIH. Hcnoap3oBanne OJICKTPOMArdMTHBIX BOJIH JJIA COTOBOM CBS3M.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.



Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1.

I/I3yquHe CBOMCTB OJICKTPOMArHuTHBIX BOJIH € IIOMOIIIBIO MOOMJILHOI'O Teﬂe(i)OHa.

Pasnea 6. CBeToBbIC ABJICHUA.

JIyueBas mopnenb certa. Mcrounuku csera. IlpsmonuHeiiHoe pacnpocTpaHEHHE CBETa. 3aTMEHHUS
Connua u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH IpesioMiieHHs cBera. [lolHOe BHYTpEHHEE OTpakKEHUE CBETA.
Vcrnionb30BaHue MOJHOTO BHYTPEHHETO OTPAYKEHMSI B ONITHYECKUX CBETOBOAX.

JIunza. Xop mydeit B muH3e. Onrudeckas cucrema (oroarmnapaTa, MUKPOCKOIa U Teieckona. ['ma3 kak
OIITUYECKAs CUCTEMA. BIN30pyKOCTh U JaJIbHO30PKOCTb.

Paznoxenune Oemoro cera B chekTp. Omnbitel HproToHa. CrokeHHE CHEKTPajJbHBIX IIBETOB.
Hucnepcus cBera.

Jemoncmpayuu.

O N U A WNR

[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

ITonmyyenue n300pa’keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYeCKUN CBETOBOI.

Xon nydeit B cobuparouieil JuH3e.

Xoz Jiydell B pacCenBaroLeH JIMH3E.

[Tonydyenne n300paxeHUi ¢ IOMOIIBIO JINH3.

. IIpunuun nefictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10 Mogens rinaza.

11. PaznoxkeHue 6enoro cBera B CIEKTp.

12. [lonyueHue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomsl u onvimol.

1.
2.
3.

No v e

HccnenoBanue 3aBUCUMOCTH yTJia OTPaXKEHHS CBETOBOTO JIyda OT yriia MaJIeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs MTpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanmne 3aBHCUMOCTH yriia MPENOMIICHUS CBETOBOTO Jiyda OT YIJia MaJieHUs Ha TpaHUIEe
«BO3YX—CTEKIION.

[Tonyuenue n300pakeHMit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIBTPHI.

Pa3z[en 7. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pesepdopaa u rmuianerapHas Mozens atoma. Mozens atoMa bopa. Mcnyckanue v norsiouieHue
ceera aroMoM. KBaHTHI. JIMHEWYaTbIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, Oera- u ramma-usinydeHus. CtpoeHue atoMmMHoro sapa. HykmnonHas
MOZEJIb aTOMHOTO siapa. M3oromnsl. PagnoaktusHele npespainenus. [lepuos nomypacrana aTOMHBIX SIED.

SAnepHble peakuvu. 3aKOHBI COXPAHEHUS 3aps0BOIO M MAacCOBOTO YHUCEN. DHEPIHs CBSI3U ATOMHBIX
saep. CBsi3b Macchl M d)HEpruu. Peakuuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua v 3BE37.

SAnepnas sHepreruka. JleficTBUs paAMOAKTUBHBIX U3JIyYE€HUHN Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3Ty4eHHUs U TOTJIOMICHHS.
2. CHexTpbl pa3uYHbIX ra30B.

3. CnexTp BOoAOpoJa.



4. HaGmonenue TpekoB B kamepe Bubcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX H3TyICHUH.

6. Peructpanus nzmydeHus NpUpPOJHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HabumroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. HccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IloBTOpPHTE/IBLHO-000011IAKO NI MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONNI  MOAYAb TpEAHA3HAYeH I CHCTEMaTH3alud M 0000meHus
MPEIMETHOTO COJEPKAHUS U OMbITA JAESTENbHOCTU, IPUOOPETEHHOTO IPU U3YyYEHHUH BCEro Kypca pU3UKHU, a
TaKXKe JUIg TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy Mo (u3uke ajid 00ydaromuxcs,
BBIOPABIINX ATOT Y4E€OHBIH MpeIMeT.

[Ipu u3yyeHUH TaHHOTO MOAYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCs JTOCTMKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToB
oOyueHusi, popMupyeTcs ecTeCTBeHHOHay4YHasi FPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJOB HCCIIEIOBAHUS
SBIIGHUWA TPUPOIBI U TEXHHUKHU, OBIAJCHHE YMEHHUSIMH OOBSICHATh (PU3UYECKHE SIBICHUSA, MPUMEHSS
[I0JIy4YE€HHBIE 3HAHMSI, PELIaTh 3aJa4ud, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIHABHO AEATENBHOCTHBIM XapaKTEp JaHHOIO paszeia pealn3yeTrcss 3a CY€T TOro, 4To
oOyuaroluecs BIIOJHAIOT 33/1aHUS, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IIOJyUYEHHBIX 3HAHUI pAaclo3HaBaTh M HAy4yHO OOBSACHATH (QHU3UYECKHE SIBICHUS B
OKpY>Karolllel IpUpo/ie U IOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HaY4YHbIE METOAbI MCCIEA0BaHUSA (U3NYECKUX SBJICHUN, B TOM YHCIIE JIJS MPOBEPKU
TUIOTE3 U TOMyYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh HAyYHBIE OCHOBBI HaWOONee BaXKHBIX JOCTHUKEHHH COBPEMEHHBIX TEXHOJIOTUH, HaMpHUMeEp,
MIPAKTUYECKOI'0 HCIOJIb30BAaHUS PA3IMUHBIX MCTOYHUKOB 3HEPIMM Ha OCHOBE 3aKOHA IPEBpALICHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB IHEPIHH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI INPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHMs HANpaBlIEHO Ha JOCTHXKEHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB.

B pesynbprare nzyuenus Qpunku Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHus y 00y4aromierocs oyayr
c(OPMHUPOBAHBI CIIETYIONIUE TUYHOCTHBIE PE3YJIbTAThl B UACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:
— IPOSIBJIIEHUE UHTEpeca K UCTOPUHM U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3MUECKOil HayKH;
— IICHHOCTHO€ OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(PU3UKOB;
2) rpaIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJIEHMM OOIIECTBEHHO 3HAUMMBIX M 3THYECKHUX HpoOieM,
CBSI3aHHBIX C MIPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUHN PU3UKH;
— OCO3HAHME BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JESATEILHOCTH YUYEHOTO;
3) acTeTMYECKOr0 BOCTIUTAHMSI:
— BOCIPHUATHE ICTETUYECKUX KauecTB (PU3MUECKOM Hayku: €€ TapMOHHUYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
— OCO3HaHHe IIEHHOCTH (PM3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUs MHUpPa, OCHOBBI Pa3BUTHS
TEXHOJIOTH, BAXKHEUILIEH COCTaBIIAIOLIEN KYIbTYPBI;



— pa3BUTHE HAYYHOH JIFOO03HATETHPHOCTH, HHTEPECa K UCCIIEIOBATEIBCKOM e TEIbHOCTH,

5) dopmMupoBaHusi KyJbTYpPbl 310POBbS U IMOIHOHAJIBLHOI0 0JIATONOJIYYMSI:

— OCO3HAHHWE IEHHOCTH 0e30macHOro o0pa3a JKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE, BaXKHOCTH
npaBui 0O€30MacHOr0 IOBEIEHUS Ha TpaHCIOpTe, Ha JOporax, ¢ OJJICKTPUYCCKUM U  TEIUIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSIX;

— copMHUPOBAaHHOCTh HaBbIKAa pedICKCHM, NMPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ IpaBa y
JIPYroro 4eloBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— aKTMBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a/ad (B paMKaxX CeMbH, 00pa30BaTeIbHON OpraHu3alli,
ropoja, Kpasi) TEeXHOJOTHYECKON 1 COIMAIbHOIN HANpaBIEHHOCTH, TPEOYIOIUX B TOM YHCIEe U (U3NIECKUX
3HAHUM;

— UHTEpPEC K MPaKTUIECKOMY H3y4eHUIO TPodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHHUS:

— OpHEHTAIUs Ha MPUMEHEHHE (DPU3MYECKUX 3HAHUU JJIs PElICHHs 3a/71a4 B 00JIACTH OKPYKAIOIICH CPEIIbl,
MJIAHUPOBAHUS MTOCTYIKOB M OLIEHKH MX BO3MOKHBIX MOCJIEACTBUM JIJI1 OKPYKAIOIIEH Cpe/ibl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa KOJOTHYECKUX MPOoOsieM U MyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIHUMCH YCJIOBUAM COLUAIBHON U MPUPOAHOM CPe/Ibl:

— TMOTPeOHOCTh BO B3aWMOJCHCTBMM TPH BBIOJHEHWH HWCCIEAOBAaHUN M TIPOEKTOB (HU3UIECKOM
HaHpaBJIeHHOCTI/I, OTKpI)ITOCTI) OHI)ITy 1 3HAHUSAM IIpyFI/IX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTD;

— moTpeOHOCTh B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIIE (JOPMYIUPOBATH HJIEH, TOHSTHUS, TUTIOTE3BI O
bu3HYEeCKUX 00BEKTAX U SIBJICHUSX;

— 0co3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— IUTAHUPOBAHHE CBOETO PA3BHUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aMMOCBSI3H MPHUPOIBI, 00IIECTBA M SKOHOMHUKH, B TOM YHCIIC C
HCITOJIb30BaHUEM (PU3NYECKUX 3HAHMM;

— OLEHKAa CBOUX JEHCTBHM C y4y€TOM BIMSHMS Ha OKpPYXKAIOIIYI0 CpeAy, BO3MOXKHBIX TIJT0OATbHBIX
IMOCJICICTBHUH.

METAINIPEIJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs MporpaMMbl MO (PU3MKE HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuarorierocss 0yayT copMuUpoBaHbI MeTampeAMeTHbIe pe3yJabTaThbl, BKIIOYAIONINE MO3HABATEIbHbIE
yHUBEpCAIbHbIE y4eOHbIE JIEHCTBUSA, KOMMYHUKATHBHBIE YyHUBEpCAIbHbIE Yy4eOHblE JEHCTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHBIE CHCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JecTBUA

ba3oBble Jjornueckue aAeMcTBus:

® BBIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

® YCTaHaBIIMBATh CYIIECTBCHHBIH TPHU3HAK KJIacCU(PUKAIMA, OCHOBAHHWS Il OOOOIMICHUS] U
CpaBHEHUH,

® BBIBIATH 3aKOHOMEPHOCTM U TPOTHUBOpPEUMsS B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOII0ICHUSX,, OTHOCAIINXCA K (PU3MUECKUM SIBIICHUSIM;

L] BBIABJIIATH HquHHHO--CHe)ICTBeHHBIe CBA3HN l'IpI/I I/ISyLIeHI/II/I (1)H31/I‘-I€CKI/IX SIBJ'IeHI/Iﬁ 158 HpOHeCCOB,
JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUM, BBIJIBUTATh
TUIOTE3bI O B3aUMOCBSI3IX (PU3HUECKUX BEIUYUH;



CaMOCTOSITENIbHO BBIOMpATh CrIoco0 pemieHus y4yeOHOW (¢u3nueckoil 3amaun (CpaBHEHHE
HECKOJIBKMX BapUaHTOB DEIICHHs, BBIOOp Hamboiee MOIXOAAIIEro ¢ y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelibCcKue AeiiCTBHS.

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MPOBOAUTH 10 CaMOCTOSITEJIbBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (U3NUECKHit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNe (PU3UUECKOTO SIBICHHUS;

OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMALMIO, TOIYYEHHYI0O B XOJe
HCCIeA0BaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOPMYITUPOBATH 0000IIEHUST W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOIO
HAOII0ICHUS, OTBITA, UCCIICIOBAHHSI,

MIPOrHO3HPOBATh BO3MOXKHOE JlajbHeiiee pa3BuTue GU3NYECKUX MPOIECCOB, a TAKXKE BBIABUTATH
MIPEIOJIOKECHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paborta ¢ unopmanmeii:

MPUMEHSITh Pa3IMYHbIC METOJbI, MHCTPYMEHTHI M 3alpOChl MPU TOUCKE U 0TOOpe mHpOopManmu
WM JJaHHBIX C YYETOM MPEASIOKEHHOMN yueOHOoM pu3nueckoi 3aaauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh MH(OOPMAIMIO PA3IUYHBIX BHUAOB U
(dhopm mpecTaBiIeHuUs,

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpejacTaBlieHUuss uHDOpPMANMUA |
WJUTFOCTPUPOBATH pelllaeMbIe 33/1a4l HECJIOKHBIMU CXEMaMH, MarpaMMaMu, HHOH IrpauKoi U ux
KOMOHWHAIIUAMU.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

B Xo0/e OOCyXIeHuss yd4eOHOro marepuaia, pe3ylbTaTOB JIaOpaTOpPHBIX pPabOT W MPOEKTOB
3a/1aBaTh BOMPOCHI 1O CYIIECTBY OOCYXJIaeMOM TeMbl U BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
pellIeHre 3aJa41 U ToJIiepKaHe 0J1arokenareaIbHOCTH OOIEHUS;

COIIOCTABJIAATh CBOM CYXACHHA C CYXIACHUAMHU OPYrux YYaCTHHKOB Jualiora, 06H3.py>KI/IBaTI)
pasiuyre U CXOACTBO MO3UIINIA;

BBIPpAXXAaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

NyOJIMYHO TMPEACTaBIATh PE3YNbTAaThl BBIIOJHEHHOTO (DHU3MUECKOIO OIbITa (3KCIEpUMEHTA,
HCCTIE0OBaHUS, TIPOEKTA);

MIOHUMATh U MCMOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHAMBUIyaJIbHOM pabOTHI MPHU pELICHUH
KOHKpETHO! (hr3HuecKoil mpoOIembl;

IIpUHUMATh LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH I[Gf/iCTBI/ISI no eé JOCTHKCHUIO:
pacmpenensatb poiu, 00CYkAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHON paboThl, 000011aTh MHEHHS
HECKOJIbKHUX JIIOJIEH;

BBITIONTHSATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3ybTaTa Mo CBOEMY HaIIPABJICHUIO U
KOOPAMHUPYS CBOM JACUCTBUS C APYTUMH YJIEHAMHU KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaga B OOMIMA MPOAYKT IO KPUTEPUSM, CAMOCTOATEIHHO
chopMyTUpPOBAaHHBIM YIYaCTHUKAMH B3aUMO/ICHCTBHUS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranu3anmus:

BBISIBJIATh MPOOJEMBbl B JKU3HEHHBIX M YYEeOHBIX CUTyalUsiX, TPEOYIOIIMX ISl peIieHHs
(bu3nUYecKux 3HaAHUH;

OPHEHTUPOBATHCS B Pa3IMYHBIX MOJXOAAX HPUHATHS pEUIeHUH (MHAMBUIYAIbHOE, NPUHITHE
peleHus B IpyTIe, IPUHATHE peIIeHU rpymmoil);



CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCIICHUA (1)I/I3I/I‘IGCKOI71 3aa4yy UJIM I1JIaHa UCCIIEA0BaHUA C
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IMpeaaraeMble
BapHaHThI PEIICHUI;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYallU U IpeJyiaraTh IiaH e€ H3MEHECHNUS,

OOBSICHSITh TPUYMHBI JOCTHKCHUS (HETOCTHIKCHUS) Pe3YyJIbTaTOB JCATEIBHOCTH, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JCSATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBaHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHUBIIUXCA CHUTYallUM,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3y/IbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JAPYroro 4eioBeKa B XOJE CIOpa MU JUCKYCCHMM Ha HAyYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

MpU3HABaTh CBOE IMPaBO Ha OIMIMOKY MpH pelieHUuH (U3MUECKHUX 3a/1ad WM B YTBEPKICHUSIX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOydyeHus B 7 kjiacce IpeJMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCST YMEHUI:

UCIIONIb30BaTh TMOHATHS: (PU3NYECKUE M XUMHUYECKHE SIBJICHHUS, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJIeTb, THUIIOTE3a, CAWHUIBI (PU3NYCCKUX BEIMYMH, aTOM, MOJICKYJA, arperaTHbie COCTOSHHUS
BemiecTBa (TBEpAOE, KHUAKOE, Ta3000pa3HOE), MEXAHMYECKOE JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSMOJIMHEHHOE), TPAeKTOpHUs, pPaBHOACWUCTBYIOIIAs cuja, AeopMmarus
(ynpyrasi, miacTuyeckas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

pasnuyath sBieHus (quddys3us, TEIIOBOE IBIKEHUE YaCTUIl BEIIECTBA, PABHOMEPHOE JIBUKEHUE,
HEpPaBHOMEPHOE JBW)KCHHE, WHEPIWS, B3aUMOJICHCTBUE TeEJI, PaBHOBECHE TBEPABIX TEl C
3aKpeIIEHHON OCBIO BpAIlleHWs, Meperada JTaBlIeHUsT TBEPIBIME TeJIaMU, KHIKOCTSIMHU U Ta3aMH,
aTMoc(epHOe JaBleHue, MIaBaHue Tel, MPEeBpaIICHUs MEXaHUYECKOW YHEPTHH) MO OMUCAHUIO MX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SBJICHHE,
pacrmo3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3UUYECKUX SBICHUI B OKPYKAIOIIEM MHUpE, B TOM UYHCIe
¢busnueckre SBJICHHS B MPUPOJE: MPUMEPHI JBIKEHUS C PA3TUYHBIMU CKOPOCTSAMH B KUBOU U
HEXXHUBOW TPUPOJIE, JACHCTBHE CHIIBI TPEHUS B TMPUPOAC U TEXHHKE, BIHMSHHE aTMOC(HEpHOro
JABJICHUS HA JKUBOUW OpPraHW3M, IIABaHHWE PhIO, PHIYAard B TEJIC YEJIOBEKA, MPH 3TOM TEPEBOINTH
MPAKTUYECKYIO 33/1ady B y4eOHYIO, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHU) (PUINUECKUX
SIBJICHHI;

OIMKCHIBATh U3yYCHHBIE CBOWMCTBA TeNl M (PU3UUECKHE SBIEHUS, UCIIONb3Yys (U3NUECKHUE BETUUYUHBI
(Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHJIAa YIIPYTOCTH,
CHWJIa TSKECTH, BeC Tella, CHIa TpPEHHs, JaBieHWe (TBEPAOro Teja, JKUIAKOCTH, Tasa),
BBITAJIKMBAIONIAsl CHJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IICYO CHJIBI, MOMEHT CHIIBI,
KO3 (QUIIMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KUHETHYECKas U MOTEHINAbHAS SHEPTHs), IPH
ONMHMCAaHUU TPABUIBHO TPAKTOBATh (PU3NYECKUIN CMBICI HCIONIB3YEMbIX BETUYHH, HX 0003HAUCHUS
W eJIWHUNB (PU3NICCKUX BEIUYHMH, HAXOJHUTHh (HOPMYIIBI, CBS3BIBAIOIIME TaHHYIO (DH3UUECKYIO
BEJIMYHMHY C JIPYTUMHU BEIUYMHAMH, CTPOHUTH TpadUKH WU3YUECHHBIX 3aBUCUMOCTEH (PU3NUCCKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3HUECKUE SBJICHUS U IPOIIECCHI, UCIIONB3Ys IIPABHIIA CIIOKCHHUS
cuI (BIIOJIb OJTHOM TpsMOil), 3akoH ['yka, 3akon [lackans, 3akoH ApxumMena, IPaBUIO PABHOBECHS



pblyara (070Ka), «30J0TO€ MPABUIIOY» MEXAHUKH, 3aKOH COXPAaHEHUs MEXaHUUYECKOW dHEPruH, Mpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMIUCHIBATh €T0 MATEMAaTHUECKOE BBIPAXKEHUE;
OOBSICHATh (PU3MUECKUE SIBJICHHUSA, MPOLECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH PUUYUHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHWE W3 1—2 JOrMYecKMxX MHIaroB C OMOpod Ha 1—2 WU3ydyeHHBIX CBOMCTBA
(bu3nYecKux sIBICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7a4d B 1—2 JEHCTBUS, MCIONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIUE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alMChIBATh KPATKOE YCIIOBHE,
HOJICTABIATh (PU3NYECKUE BEIUYMHBI B (JOPMYJIbl U IPOBOJUTH PAcu€Thl, HAXOIUTh CIIPABOYHBIE
JaHHbIe, HEOOXOOMMBIC Ui peIIeHUs 3a]ad, OICHHMBATh PEATUCTHYHOCTh IOJIY4YECHHON
(U3HUYECKON BETUIMHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIMTh MPHU IMOMOIIM (U3UYECKHX METO/I0B, B
ONMCAaHUU HCCIIEOBaHMS BBIACNATH IPOBEPSAEMOE IPEANOIOKEHUE (TUIOTE3Y), pa3audarh U
MHTEPIPETHUPOBATh [TOJyYEHHBIH pe3yabTaT, HaXOAUTh OIIUOKH B XOJI€ OIBITA, AeIaTh BHIBOJBI 110
€ro pe3yJabTaram;

IIPOBOJIUTH OIBITHI 10 HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (U3NYECKHX CBOWCTB Tell:
(bopMynIHpOBaTh TPOBEpPsSEMBIE TPEANONIOKEHUS, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, 3aMKUCHIBATH X0/ ONBITa U (JOPMYIMPOBATH BHIBOJIBI,

BBIIOJIHATE TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, O0bEMa, CHIIBI H
TEMIIEpPAaTypbl C HMCIIOJIb30BAHUEM aHAJIOrOBBIX M LU(POBBIX MPUOOPOB, 3alMCHIBATh NOKAa3aHUS
IpuOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUH;

MPOBOANTh WCCIEAOBAHWE 3aBUCHMOCTH OJHOW (U3WYCCKOW BEIWYMHBI OT JPYrod ¢
UCIOJIb30BAHUEM TPSAMBIX M3MEPEHHH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBMXKYIIETOCsS Tejla OT
BPEMEHHU JIBUKECHHUS Teja, CUJIbl TPEHHMsI CKOJIbKEHHs OT Beca Teja, KadecTBa 00pabOTKH
MIOBEPXHOCTEH T€Jd M HE3aBUCUMOCTU CHUJIbl TPEHHUS OT IUIOIIAJU CONPUKOCHOBEHMS TEJl, CHIIbI
YOPYTOCTH OT YAJMHEHUs IPY>KUHBI, BBITAJIKUBAIOLIEH CHIIbI OT 00bEMa NOrpyKEHHOM YacTu Tena
U OT IUIOTHOCTU >KHUJKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTU TeJla, OT INIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TeJO0, YCIOBUH IJIaBaHUs T€J, YCIOBHI paBHOBECHS pblyara U OJIOKOB), y4aCTBOBATh B
IUTAaHUPOBAHUM Y4eOHOT0 MCCIIEOBaHUS, cOOUpaTh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIeAys
MPENIOKEHHOMY IUIaHY, (UKCHpPOBATh pE3YyJibTaThl IOJYYEHHOM 3aBUCHUMOCTH (U3HYECKUX
BEIMYMH B BHUJAE MPEUIOKEHHBIX TaONUIl W TpaQuKoOB, JelaTh BBIBOABI MO pe3yibTaTaM
UCCIIEIOBaHMS;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYMH (IUIOTHOCTh BEILIECTBA JKUAKOCTH H
TBEPAOrO Te€la, CHUJAa TPEHUS CKOJBXKEHHs, JaBICHHME BO3/yXa, BBITAIKHMBAIOIIAS CHJIA,
JecTByIOAs HAa NOTPYXKEHHOE B KUAKOCTh TEI0, KOA((UIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHHU3MOB), CJenys NpPeIOKEHHOW HHCTPYKLMU: TPU BBINOJIHEHUH HM3MEpEeHUuN colOuparhb
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAYEHUE NCKOMOM BEIIMUNHBL;

co0IIroAaTh MpaBuiia TEXHUKHM 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBAHUEM;
yYKa3blBaTh MNPHUHLMIBI JEUCTBUA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECs] COCYbl, OapoMeTp, pblyar, MOABMKHBIA M HEMOABMKHBINA OJIOK,
HAKJIOHHAA IIJIOCKOCTB;

XapaKTepu30BaTh NPUHLMIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OIIOPOM Ha UX ONMCaHUs (B TOM YHCIIE: MOAIINITHUKY, YCTPONCTBO BOAONIPOBOA, TUAPABIMYECKHUNA
rpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBaX
(bu3nyecKuX sIBICHUN U HEOOXO0AUMbIE (PU3NYECKIE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHI (HAXOAUTh HMH(OPMALMIO O MPUMEpPax) MPAKTHUYECKOTO HCIOIb30BaHUS
(bu3nyecKrx 3HaHUI B MOBCEIHEBHOMN JKMU3HM Ui oOecredeHusi 0€30IacHOCTH MpU OOpaIEHUH C



npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHUS 310pPOBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOTO MTOBEICHUS B OKPYKaIOLIeH cpefe;

OCYLIECTBIIATh OTOOp MCTOYHMKOB MH(popMauuu B VIHTepHETe B COOTBETCTBUU C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCS 3HAHUM M IMYyTEM CpaBHEHHS Pa3IHYHBIX
WCTOYHHUKOB BBIACTATh HMH(POPMALUIO, KOTOpas SBISETCS NPOTHBOPEYMBOW MM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTOJB30BaTh TPH  BBIIOJHEHWH YYEOHBIX 3aJaHUN  HAyYHO--TIOMYJSIPHYIO JUTEpaTypy
(GU3MYeCcKOro cojaep)KaHus, CIpaBOYHbIE MarTepuanbl, pecypcbl cetu VHTepHeT, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpMALMM U3 OAHOM 3HAKOBOMA
CHCTEMBI B IPYTYIO;

COo3/1aBaTb COOCTBEHHBIE KPATKHUE NMMCbMEHHbIE M YCTHBIE COOOILICHHs HA OCHOBE 2—3 MCTOYHUKOB
uHpopManun (HU3NYECKOTO COJCPIKAHUSA, B TOM YHCIE IYOJUYHO JIeNaTh KpaTKHUe COOOIIEHUs O
pe3yabTaTax MNpPOEKTOB MM YYEOHBIX HCCIENOBAaHUWA, IMPH 3TOM TPaMOTHO HCIOJIb30BATh
W3yYEHHBbIN MOHATUHHBIN annapar Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE [IPE3EHTALIUEH;
IIPYU BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEAOBAHHMNA pacHpeAessaTh 00sS3aHHOCTH B TpyIIE B
COOTBETCTBUM C IIOCTAaBJICHHBIMM 3aJjayaMM, CJCAWUTh 3a BBINOJIHEHUEM IUIaHa JeWCTBUH,
aJIeKBaTHO  OICHWBATh COOCTBEHHBIM BKJIAJ B  JCATEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOICHCTBUE, YUUTHIBAS MHEHUE OKPYKAFOIINX.

K koH1y oOydyenus B 8 kJiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHS: Macca M Pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAJUIMYECKME M aMOp(Hble Tejla, HaCHILEHHBIH U
HEHACBILICHHBIA Tap, BJIAXHOCTh BO3JyXa, TEMIIEpPAaTypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOM
JBUTATEIb, DJIEMEHTAPHBIM 3JIEKTPUYECKUNA 3aps], DSJIEKTPUYECKOE I10JIe, IPOBOAHUKU U
JU3JIEKTPUKU, TOCTOSTHHBIHM 3IEKTPUUECKUI TOK, MarHUTHOE TOJIE;

pasnuyarh sABJICHMs (TEILUIOBOE PACIIMPEHUE U CKaTHe, TEILIoNepeayda, TEIJIOBOE PaBHOBECHE,
CMauyMBaHME, KAlWUIAPHbIE SBJICHUS, UCIAPEHHME, KOHAEHCAlMs, IUIaBJIEHUE, KPUCTAJUIM3aLus
(oTBepAeBaHME), KHUIIEHUE, TeIulonepenadya (TEIJIONPOBOAHOCTh, KOHBEKIMS, HW3JIYy4YEHUE),
ANEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsAAOB, JEHCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJIEHICTBME MAarHUTOB, JEHCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHas MHAYKLMS) 10 ONMCAHMIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh HPOSIBICHHE U3YYEHHBIX (PU3NUECKUX SIBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIe
¢usnyeckue SBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSHKEHWE M KamWUIIPHbIE SBJICHUS B
IPUPOJE, KPUCTAIBl B Ipupoje, usnydeHue CojHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpuU3BbI,
o0pa3oBaHHe POCHI, TyMaHa, UHEsI, CHEra, JJIEKTPUUECKUE SIBICHUS B aTMOc(epe, dINEKTPUIECTBO
KMBBIX OPIraHU3MOB, MAarHUTHOE T0J1e 3eMJIH, Apeiid MOoI0COB, pOJIb MAHUTHOTO IOJIS AJIS )KU3HU
Ha 3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM IEePEBOIUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIJIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBIICHUI;

OIMCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (PU3NUECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BETHUUHBI
(Temmeparypa, BHYTPEHHSS SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yAeNbHasl TEINIOEMKOCTh BEIIECTBa,
yllenbHas TEIUIOTa MJIaBJICHUs, YAeIbHAs TEIUI0Ta MapooOpa3oBaHus, ylelbHas TEII0Ta CrOpaHus
TOIJIMBA, KOA(PPUIMEHT IMOJIE3HOT0 JEHCTBUS TEMJIOBOM MAaIMHBI, OTHOCHUTENIbHAS BIIAXXHOCTb
BO3[lyXa, JJIEKTPUUYECKUN 3apsij, CHJIA TOKa, D3JEKTPUUYECKOE HAINPSIKEHHUE, CONPOTUBIECHUE
IIPOBOJIHUKA, YJEJIBHOE CONPOTHBIIEHUE BEIIECTBA, PabOTa M MOLIHOCTh IEKTPHUECKOTO TOKA),
MIPY OMUCAHUM NMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCTIONIb3yEMbIX BETUYMH, 0003HAYSHHUS
U eIUHHUIBI (PU3MUYECKUX BEIWYHMH, HaXOAUTh (HOPMYJbI, CBS3BIBAIOLIME MAHHYIO (DU3MUYECKYIO



BEIMYUHY C JIPYTMMH BEIMYMHAMM, CTPOUTHh I'paMKU H3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH;

XapaKTepu3oBaTh CBOMCTBA Tel, (PU3MUYECKHE SABICHHUS U IPOLIECCHI, MCIOJb3Yysl OCHOBHBIE
MIOJIOKEHHST MOJIEKYJIIPHO--KHHETUYECKON TEOpUU CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPIIO3ULIUN
nojel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsaja, 3akoH OMa Ui ydacTka IeIy,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIllUCBIBAaTh €r0 MAaTEMaTHYECKOE BbIPAXKECHUE;

OOBSICHATh (hU3MYECKHE IPOLECCHl W CBOMCTBA TeJ, B TOM YUCIE€ MU B KOHTEKCTE CHUTyalUl
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIABIATH NPUUYUHHO-CICACTBEHHBIE CBSA3H, CTPOUTH
oO0bsicHeHHEe U3 1—2 JIOTMYECKHUX [IaroB ¢ ONopod Ha 1—2 HM3y4YEHHBIX CBOMCTBA (U3NYECKHUX
SBJICHUM, (PU3UUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 3aJa4d B 2—3 JCUCTBUS, MCIONB3YS 3aKOHBI M (DOPMYIIBI, CBS3bIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/laud 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK J@HHBIX Ul pEIIeHUs 3aJauyd, BbIOMpATh 3aKOHbl MU (OPMYIIbI,
HEoO0XOoAuUMBIE AJisi €€ pellleHHs, MPOBOAUTh pPacu€Thl U CpPAaBHUBATh II0JIyYCHHOE 3HAU€HHE
(bU3NIECKOil BETMYNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOYKHO PpELIMTh IMpPH IOMOIIM (PHU3UUECKUX METOMOB,
UCTOJNB3ysl OIMCAHHWE WCCICNOBAHUSA, BBIACIATH MPOBEPIEMOE NPEANOI0KEHNE, OICHUBAThH
IIPaBUIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0OBaHUS, /1€1aTh BbIBODI;

MPOBOJIUTH OMBITHl 1O HAOIIOACHUIO (PHU3MUYECKUX SBICHUH WM (QU3UYECKUX CBOWCTB TeI
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ero 00b&ma, TeMIepaTypbl, CKOPOCTH
Ipolrecca OCTHIBAHMSI W HAarpeBaHMs IMPHM U3Iy4YEHUM OT I[BETa HU3JIydarollei (moriouiarorieil)
MOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJBI OT TEMIIEPATyphl JKUIAKOCTH M IUIOMAAH e
MOBEPXHOCTH, SJICKTPU3AIUSA T U B3aUMOJEHCTBHE AIIEKTPHUECKUX 3apsiOB, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MAarHUTOB, BHU3YyaJIM3alldsi MAarHUTHBIX I0JIEH MOCTOSHHBIX MarHuTOB, JAEHCTBUS
MarHuTHOIO IOJS HAa TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBONCTBA
AJIEKTPOABHUTATENsl IMOCTOSIHHOTO TOKa): (OPMYIHMPOBaTH MPOBEPSIEMbIC  IPEANIOIOKEHUS,
coOMpaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOpYIOBaHHS, OIKCHIBATH XOA ONbBITA W
(bopMyIMpOBATH BBIBOABI;

BBITIOJIHATH TIPSMbIE U3MEPEHUSI TeMITePaTyphbl, OTHOCHTEIBHOMN BIIYKHOCTH BO3/yXa, CHIIBI TOKa,
HanpsDKeHUs C MCIIOJIB30BAaHMEM AaHAJOrOBBIX NPUOOPOB M JATYMKOB (U3UYECKUX BEIMYHH,
CpaBHUBATh PE3YyJbTAThl U3MEPEHUH C YUETOM 3a1aHHOM aOCOJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (M3WYECKOH BEIMYMHBI OT Jpyro c
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHUS NMPOBOJHUKA OT €r0 JJIMHBI,
TUTOIIAIH TTOTIEPEYHOTO CEYCHUS M YACTHHOTO COMPOTUBIICHNUS BEIIECTBA MPOBOJHHUKA, CHITBI TOKA,
WAYIIEro Yepe3 MPOBOJHUK, OT HAIPSDKEHHS HA MPOBOJHUKE, MCCIIEIOBAHNE TIOCIIEI0BATEILHOTO
U TapaJulelIbHOTO COETUHEHUH MPOBOJAHUKOB): TUNIAHUPOBATh HCCIIeI0OBaHUE, COOMPATh YCTaHOBKY
U BBINOJIHATH U3MEPEHMUS], CIIEYs IPENI0)KEHHOMY IJIaHy, (UKCHUPOBATh PE3Y/IbTaThl MOTYyYEHHOI
3aBHCUMOCTH B BHJIE TaOJIUI] U TPAPHUKOB, JTaTh BEIBOJBI TI0 PE3yJIbTaTaM HCCIIETOBAHHS,
MIPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (U3MUECKUX BeNW4HMH (yAelIbHas TEeIIOEMKOCTh BEIIeCTBa,
CONIPOTHBIICHUE TIPOBOJHHMKA, paboTa W MOIIHOCTh AJIEKTPHUECKOTO TOKAa): IUIAHUPOBATH
W3MEPEHUs, COOMPaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEUIOKEHHOW WHCTPYKIIUHU, H
BBIUUCIISATH 3HAUEHUE BETMYUHBI;

co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYAOBAHUEM;
XapaKTepu30BaTh TPUHIMITEI JEHCTBHS HM3YyYCHHBIX MPHOOPOB M TEXHUYECKHX YCTPOMCTB C
OIOPOi Ha UX ONMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS TIOMOB, TUTPOMETp, MapoBasi TypOUHa,
amIepMeTp, BOJBTMETpP, CUETYMK 3JIEKTPHUECKOM SHEPruu, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE YJIEKTPONPHOOPHI (IPUMEPHI), JIIEKTPHUYECKHE MTPETOXPAHUTEIH, SJICKTPOMAarHHT,



ANEKTPOABUraTENb MOCTOSIHHOTO TOKA), UCMOJb3Yysl 3HAHUSA O CBOMCTBAX (PM3WYECKUX SIBJICHUM U
HE0OXouMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MpPOCThIE TEXHUYECKHE YCTPOWCTBA U HM3MEpUTEIbHBIE NMPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHEI0 CrOpaHusi, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUUYECKUX LENEH C
MOCJIEIOBATEIbHBIM M MApaJUIeJIbHBIM  COCAMHEHUEM  3JIEMEHTOB, pa3iu4yas  yCIOBHBIE
0003HaYEHUSI PJIEMEHTOB JIEKTPUUECKHX IETeil;

MPUBOJIUTL NPUMEPHI (HAXOAUTh WHGOPMALKMIO O MPHUMEpax) MPaKTHUYECKOTO HCIOJIb30BAHUS
(bu3nyecKrX 3HaAHWI B MOBCEIHEBHOMN JKU3HU Ui oOecriedeHusi 0€30IMacHOCTH MPU OOpaIEHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/0pOBbS M COOJIOJICHHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

OCYLIECTBIATh MOMCK HH(popMamuu (usnyeckoro coaepkanusi B VIHTepHETe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HH(OPMAIHIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

WCTOJb30BAaTh TPH  BHIIOJHEHWH YYEOHBIX 3aJaHUN  HAayYHO--TIOMYJSIPHYIO JUTEpaTypy
(bU3MYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HWHTepHeT, BIaaeTh
npuéMaMM KOHCIIEKTHMPOBAHMS TEKCTa, IpeoOpa3oBaHus HMHGOpPMALMKM M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U KPATKHE YCTHBIE COOOIeHHs, 00001as nH(pOpMAIHIO U3
HECKOJIbKUX HCTOYHHMKOB (PU3NYECKOTO COJCP)KaHUS, B TOM 4YHCJIE MyOJIMYHO MPEICTABIATH
pe3yiabTaThl IMPOEKTHOM WM MCCIEJOBAaTEIbCKOM JEATEIbHOCTH, IPU 3ITOM TIPaMOTHO
UCIIOJIb30BaTh M3YUEHHBIM MOHATHMHBIN ammapar Kypca (M3HKH, COMPOBOXKAATh BBICTYIUICHHE
MpE3EHTALNEN;

MpH BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB W MCCIEAOBAHUN (PU3UYECKHX IMPOILIECCOB PaCHpeeiiaTh
0053aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABICHHBIMU 33Ja4aMH, CJICIUTh 3a BBITOJHECHHEM
IJjJaHa JEeUCTBUM W KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIA BKJIA] B
JEATEIbHOCTh TPYIIbI, BHICTPAMBAaTh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, MPOSBIISAS TOTOBHOCTb
paspemiatbe KOH(QJIUKTHI.

K koHiy oOyueHuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa’kaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

WCIIOIb30BaTh TOHATHUS: CUCTEMa OTCU€Ta, MaTepHaIbHAs TOYKA, TPACKTOPHs, OTHOCUTEIHbHOCTh
MEXaHUYECKOTO JIBOKEHUA, nedopmarus (ympyras, MJIaCTUYECKas), TpEHHe,
[EHTPOCTPEMUTETHHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3Kd, HEHTP THKECTH, abCOIIOTHO
TBEpPAOE TENO, LEHTP TKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUUYECKUE KOoJeOaHus U BOJHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKajga SJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CHEKTPHI MCIYCKaHUsI U TOTJIONICHUS, anbda-, 0era- u
ramMmMma-u3JIy4eHHsl, U30TOIbI, SIACPHAsl SHEPreTHKA;

paznuuaTh  SBJACHUS ~ (paBHOMEPHOE W  HEPAaBHOMEpPHOE  MPSMOJMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOHOE Ma/ieHHe TeJl, PABHOMEPHOE JIBI)KEHUE
M0 OKPY)XHOCTH, B3aMMOJICCTBHE TEJI, PEaKTUBHOE [BI)XCHHE, KOJeOATEIbHOE JBUKEHUE
(3aTyxaromme U BBIHYXKJIEHHBIE KOJIeOaHUs1), PE30HAHC, BOJIHOBOE JIBI)KCHHE, OTPAKEHUE 3BYKA,
MPSIMOJIMHEHOE PACIPOCTPAaHEHUE, OTPAKEHHE U TMPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXKCHHE CBETa, pa3jioKEHUE OeNoro CBeTa B CIEKTP M CIIOKEHHE CIEKTPaIbHBIX I[BETOB,
JUCIIEPCUSl CBETA, €CTECTBEHHAas pPaJMOAKTUBHOCTh, BO3HUKHOBEHUE JMHEHYATOro CHEKTpa
M3JIY4CHHS) 110 ONMHUCAHUI0 WX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3MUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3NYECKUX SBJICHHUI B OKPYXalomeM MUpe (B TOM duCIie
(bu3nueckre SBIEHUS B MPUPOJIE: MPIIUBBI U OTJIUBBI, ABMKEeHHE MaHeT CONHEYHOW CHCTEMBI,



pPEaKTUBHOE ABM)KCHHE >KMBBIX OPraHM3MOB, BOCHPHSITHE 3BYKOB XHUBOTHBIMH, 3€MJIETPSCEHUE,
ceificMMuecKue BOJIHBI, IIyHaMH, 9X0, [[BETa TE€J, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOe
JecTBUE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO HW3IMYYCHUH, €CTECTBEHHBIN
pannMoaKTUBHBIA (DOH, KOCMHUYECKHE JTyYH, PaJMOAKTUBHOE M3Iy4eHHE MPUPOJHBIX MUHEPAJIOB,
JeiicTBHEe paJUOAKTUBHBIX M3JIyYeHHH Ha OpraHu3M 4YeJOBeKa), MPH JTOM MEPEBOIUTH
MPAKTUYECKYIO 33/1ady B y4eOHYIO, BBIICATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PUINUECKUX
SIBJICHHI;

OIMCHIBATh U3yUCHHBIE CBOWCTBA TeNl U (PU3MUECKUE SBICHUS, UCIONIbB3Ys (PU3NUECKUE BETUUHHBI
(cpenHsii M MIHOBEHHAas CKOpPOCTb Tejla IIPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE,
nepeMelieHue, myTh, YriioBasi CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJia TSDKECTH, YCKOPEHHE
cBOOOJHOrO MaJieHusi, BeC Tella, MMIIYJIbC Tejla, HMIYJIbC CHJIbI, MEXaHudeckas paboTa u
MOILHOCTb, IOTEHIMAJIbHAsL SHEPIUsl TeJla, IOAHATOIO HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIIUAIbHAS
SHEPrusl CKAaTOM NMpPYKUHBI, KUHETUYECKasi 3HEPIUs, MOJIHAS MEXAaHWYECKasi 3HEPIUsl, Nepuoj U
YyacToTa KosiebaHMil, IJIMHa BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb
MIPEJIOMIICHUS CPeibl), IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICI HCIOIb3YEMbIX
BEIMYMH, 0003HAUCHHS U €AWHUIBI (U3NUYECKUX BEIMYMH, HAXOAUTH (YOPMYJIBI, CBS3BIBAIOIIHE
JaHHYIO (DU3MYECKYI0 BEIWYMHY C JPYIHMH BEIMYMHAMH, CTPOHUTH TpaQuKH H3y4YEeHHBIX
3aBHCUMOCTEH (PU3MUECKIX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIECCHI, UCTIONB3YS 3aKOH COXPaHEHHS
SHEPTrUHM, 3aKOH BCEMHUPHOTO  TIATOTCHMS, MPUHLUUIN  CYHEPIO3ULUU  CHJI, [PHUHIIMII
oTHOcUTeNnbHOCTH ["amuiies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUSI CBETA, 3aKOHBl COXPAHEHMsI 3apsAJ0BOTO M MAacCOBOIO YHCEN IPH SIEPHBIX
peaknmsx, MpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alHChIBATH €ro
MaTEeMaTHYeCKOE BBIPAKCHHUE;

OOBSICHATh (DU3MYECKHE TPOLECCHl W CBOWMCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE CHUTyallud
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIIEJCTBEHHBIE CBSI3H, CTPOUTH
0o0BsiCHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (U3UYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3aa4n (ONMUparoIIMecs Ha CUCTEMY U3 2—3 YpaBHEHHMI), UCIIONb3Ys 3aKOHBI U
(GbopMyIbl, CBsA3BIBAIOIIME (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3a7audu
3aMMChIBaTh KPATKOE YCJIOBME, BBISIBIATH HEAOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BbIOHMpATh
3aKOHBl W (QOpPMyIBl, HEOOXOIUMBIE JUISl pelIeHHs, HPOBOIUTH pPACUETHl W  OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOT0 3HaueHHs! (pU3MyecKoil BETMUHHBI,

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO PpEIIMTh IMpH IOMOIIM (PHU3UUECKUX METOMOB,
UCIIOJIb3YSl OINKCAaHUE MCCIEA0BAaHUSA, BBIIEIATh IPOBEPSIEMOE MPEANOIOKEHHE, OIEHUBATh
MPaBWIbHOCTh TOPSAAKAa MPOBENCHUS UCCIEJOBAHMS, JI€laTh BBIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOCHUI U OTIBITOB;

MPOBOAUTH OMNBITBI O HAOMIOJEHUI0 (U3NYECKUX SBJIEHUN WU (PU3NYECKUX CBOMCTB TeI
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUS HHEPIUHU, 3aBUCHUMOCTH IEpHOia
KoJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U JKECTKOCTHU MPYKHUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbI MaJIbIX KOJICOAHWH, MPSMOIMHEHHOE PACTIPOCTPAHEHHE CBETA, pa3lIoKeHUE Oenoro
CBETa B CIEKTpP, M3YUYEHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie M CBONCTB M300pa’keHUs
npeaMera B coOMparomiel IMH3e, HaOIt0/IeHHEe CIUIOIIHBIX U JTUHEWYaThIX CIIEKTPOB MU3IYUYECHHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00OpYyIOBaHUS, OMHMCHIBATH XOJ
OTIBITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH IMPHU HEOOXOIUMOCTH CEPUI0 MPSIMBIX H3MEPEHHH, OIpenelsis CpeaHee 3HaueHHe
nu3MepsieMoil BeaMuMHbI ((POKYCHOE paccTOsHHE CcOOMparoledl JUH3bI), 0OOCHOBBIBaTH BHIOOD
crioco0a u3MepeHust (M3MEPUTEIHLHOTO MPUOopa);



MIPOBOJIUTH HCCJIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH C HUCIOJIb30BAHUEM IPSMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HadaIbHOMN
CKOpOCTH, MepHoAa KoneOaHUi MaTeMaTH4YeCKOr0 MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIJa
OTpaXEHHs CBETa OT yIJla MaJeHUs M yria NpeOMIIEHUs OT yIla NaJeHHusA): IUIAHUPOBATh
UCCIIEIOBAaHNE, CAMOCTOSTEIILHO COOMpaTh yCTaHOBKY, (PUKCHPOBATH PE3YNbTAThl MOITYYCHHOMH
3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE TaOIMIl U TpadUKOB, JesIaTh BBIBOABI 10 pe3ysibTaTaM
HCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3UUECKUX BEIMYMH (CPEIHsIsl CKOPOCTh U YCKOpPEHHE Tena
IIPY PaBHOYCKOPEHHOM JIBUKEHMH, YCKOPEHHE CBOOOJHOIO MajieHUs, KECTKOCTb NPYKUHBI,
KOX(Q(PUIHUEHT TPEHUS CKOJIbKECHMS, MEXaHW4ecKas pabdoTa M MOIIHOCTb, 4aCTOTAa U TEPHOA
KoJ1e0aHui MaTeMaTH4eCKOro U NPY)KMHHOI'O MAasgTHUKOB, ONTUYECKAsl CUJIa COOMPAIOILEH JIMH3BI,
pasMOaKTUBHBIM (OH): IUIAHUPOBATb M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYI YCTAaHOBKY WU
BBINOJIHATh U3MEPEHUs, CIeAysl MPEJIOKEHHON MHCTPYKLMHU, BBIYUCIATh 3HAUEHUE BEJIIMYMHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPEITHOCTH U3MEPEHUN;
co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENe: MaTepuaibHas TOUKa,
abCOOTHO TBEPJOE TENO, TOYCUHBI UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJIENb
aToMa, HyKJIOHHAasi MOZI€JIb AaTOMHOT'O SiApa;

XapaKTepu30BaTh TNPUHIMIIEI JIEHCTBHS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONOpOM Ha HX oOmMcaHus (B TOM 4YHCIE: CIUIOMETP, JAaTYMKU IIOJIOKEHHUS, PAcCTOSHUS U
YCKOPEHHUs, paKeTa, -5XOJIOT, O4YKH, MepHuckon, ¢oroanmnapar, ONTUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJIGHUN ¥ HE0OXO/1UMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHbIE PHCYHKM M3YyYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMUECKUX MPOLECCOB IIPU PEUIEHUH Y4EOHO--TIPAaKTUYECKUX
3aja4, ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUSI M300paXEHWH B TUIOCKOM 3€pKajie U coOMparomeit
JIMH3E;

MPUBOJUTL TNPUMEPHI (HAXOAUTh WH(GOPMALMIO O MPHUMEpPax) MPaKTHUYECKOTO HCIIOJIb30BAHUS
(¢u3n4ecKUX 3HaHUHN B MOBCEJHEBHOMN KU3HU I oOecredeHns 6e30MacHOCTH IpU OOpalleHu! ¢
npubopaMM W TEXHHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/0pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOILEH Cpene;

OCYILIECTBIATh MOMCK HH(poOpManuKU (U3UUECKOro cojepxkaHus B VHTepHeTe, caMOCTOSTENbHO
(dbopMynpys TOUCKOBBIM 3ampoc, HaXOAWUTh IyTH ONPEIENICHHs JOCTOBEPHOCTU MOJYyYEHHOU
uH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCIOJIb30BAaTh MPHU  BBINOJHEHUM YYEOHBIX 3aJaHUl HAY4YHO--TIONMYJSPHYIO JIUTEPATypy
(Gu3MYeCcKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BlageTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOpPMAMUM U3 OJHOM 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3JlaBaTb COOCTBEHHbIE INHCBMEHHBIE M YCTHBIE COOOILIEHHMS Ha OCHOBE WHGpOpMalMU U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJAEP)KAHUSA, NYOJIMYHO TMPENCTaBIsATh pPEe3yJbTaThl
MPOEKTHOM WM HCCIEA0BAaTENbCKOM JEATEeIbHOCTH, MpPH 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar U3y4yaeMmoro pasjena (U3MKH U COMPOBOXKIATh BBICTYIJICHHUE
Ipe3eHTaluel ¢ yaéToM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



4. TEMATUYECKOE INTAHUPOBAHUE

8 KJIACC (2023-2024 y4eoHBblii romx)

KoauuyecTBO 4acoB

N HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI K 1T JJIEKTPOHHbIE (LHPPOBHIC)
n/n pa porp Bcero OHTPOIBRH | LIPAKTHYECK o0pa3oBaTejibHbIE PeCypPChI
ble padoTbl  Me padoThl
Pa3neu 1. TemioBble siBJIeHHSA
1.1 CTpoeHue 1 CBOICTBA BEIICCTBA 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemmoBsIe IPOIECCHI 21 1 5 bubmmnoreka ITOK https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
2.1 BHeKTqueCKUH € 3apAIIbI. SAPKCHHBIC TENA M 7 1 Bu6mmorexa LIOK https://m.edsoo.ru/7f4181ce
HX B3aUMOJICHCTBUE
2.2 [ToCTOSTHHBIH AIIEKTPUUCCKHIA TOK 20 1 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBJICHUS 6 1 1.5 bubmumoreka [TOK https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMAarHUTHAS UHIYKIUS 4 bubmnoreka ITOK https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC (2023-2024 y4eoHblii rom)
KoanuectBo yacos
Ne DJIeKTpOHHbIe (LH(pPpOBbIE)
HaumeHoBaHue pa3iesioB H TeM NMPOrpPaMMbl Kontpoabn Ilpakruueck
n/n Bcero o0pa3oBaTejibHbIe pecypchl
ble padoThl  ue padoThl
Paznen 1. Mexanuveckue siBJieHUsI
M
1.1 CXAHHHECKOE ABXCHHE H CTIOCOGH €r0 10 1 bubaunorexa I{OK https://m.edsoo.ru/7f41a4a6
OIHMCAHUS
1.2 BzaumoneiicTBue Ten 20 1 bubmoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHECHUS 10 bubmmoteka 1{OK https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

40

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI
2.1
2.2

MexaHnyeckue KoiaeOaHus

MexaHnuyeckne BOJIHBL. 3BYK

bubanoreka I{OK https://m.edsoo.ru/7f41a4a6
bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Paznen 3. 3HeKTp0MaFHI/ITHOC OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

9HeKTp0MaFHI/ITHOG I10JIC U DJICKTPOMArHuTHLIC
BOJIHBI

3.1

Hroro no pasneny

Pasznea 4. CBeToBbIe IBJICHHS

6

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

4.1 3aKOHBI pacpoCTPaHEHUS CBETa

4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI

bubanorexa I{OK https://m.edsoo.ru/7f41a4a6
bubmumoreka ITOK https://m.edsoo.ru/7f41a4a6

4.3 Pasnoxxenue 6emoro ceera B CEKTP

bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Paznen 5. KsanroBbie iBJIeHUA

5.1 I/ICHYCKaHI/IC U IOTJIOIICHHUEC CBE€TA aTOMOM

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

5.2 Crtpoenue aTOMHOTO sijipa

53 SAnepHble peakuuu

bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
bubaunorexa I{OK https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

Pa3nea 6. [loBTopuTeibHO-00001aI0IIM I MOYJIb

17

6.1 [MoBropeHue U 0600IIEHNE COIEPKAHUS Kypca
' ¢busuku 3a 7-9 xmacc

Uroro no pazneny

bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

3 27
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