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COJAEP XAHUE OBYUYEHMUSA
7 KJIACC

Pa3zjnen 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOLEr0o MUpa.

®dusuka — Hayka o ipupoje. SABienus npupoasl. Ousrueckue SIBICHUS: MEXaHUYECKUE, TCTUIOBBIE,
3NEKTPUYECKIE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®dusnueckre Benu4nHbL M3Mepenue ¢pusndeckux BeanuuH. Ousmueckue npudopsl. [lorpenrHocts
U3MepeHud. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢m3uka m npyrme ecrecTBEHHBIE HAyKH HM3y4dalOT MPHPOIY. ECTEeCTBEHHO-HAYyYHBIA METO.
MO3HaHWS: HaONIOJeHHE, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABIKEHHWE THIIOTE3, JKCIEPUMEHT I10
MIPOBEpKeE TUMOTE3, 00BsICHEHNE HabmogaeMoro sBieHus. Omnncanue QU3NIECKUX SIBICHUN C MIOMOIIHIO
MOJEIIEH.

Jemoncmpayuu.

1. MexaHuuecKkue, TeIUIOBEIE, JIEKTPHUECKNE, MATHUTHEIE, CBETOBHIE SIBIICHUSI.

2. Owsudeckne TpUOOPH W TPOIEAYypa NPSIMBIX HW3MEPEHHH AaHaJlOTOBBIM H ITU(PPOBHIM

npudopoM.

Jlabopamopnuie pabomot u onvinol.

Onpe/ieieHre IICHBI ISICHHUS Kbl H3MEPUTEILHOIO IpUOopa.

W3mepeHnne pacCTOSIHUM.

H3mepenne 00bEMa KUAKOCTU U TBEPOTO TEa.

Omnpenenenre pa3MepoB MATBIX Tell.

N3mepenwne TemnepaTypbl Py IOMOIIHN )XHIKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPaTyphI.
[IpoBenenne nccieqo0BaHus MO MPOBEPKE THIIOTE3BI: AANBLHOCTH TOJNETA MIApUKa, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIe BEICOTA MMYCKA.

Paznen 2. IlepBonayanbHble CBeleHHsI 0 CTPOEHUM BellecTBa.

CTpOCHI/Ie BEOICCTBA: aTOMbI M MOJICKYJIbI, UX Pa3sMEpPLI. OHLITLI, AOKa3bIBArOMME JUCKPETHOC

ouAswWwN e

CTPOCHUE BEIIECTRA.

JBmwkenne gactuil BemiecTBa. CBS3b CKOPOCTH JIBIDKCHUS YACTHI] C TEMIEpAaTypoid. bpoyHoBCKOE
nerxenue, muddysus. BzanmonelicTBre yacTHIl BENIECTBA: MPUTHKECHUE U OTTAIKMBAHHE.

ArperaTHbIE COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH M TBEPIBIX (KPUCTAIIMYCCKHUX)
Teql.  B3auMocBs3b MCXKOY CBOMCTBaMH BCHICCTB B PA3HBIX arperaTHblX COCTOAHUAX W HUX
ATOMHO-MOJICKYJISIpHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HabGnromeHnue OpOYHOBCKOTO JIBHXKCHUSI.

2. Habmoaenue nuddysun.

3. HaOmoneHue sBIICHUH, OOBSCHSAIONMXCA TMPUTSDKEHUEM WM OTTAJKUBAaHUEM YaCTHI]

BEIIeCTBA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka quamMeTpa aToMa METOJIOM PSIOB (C UCIONb30BaHueM (hoTorpaduii).

2. OmnbITHI IO HAOTIOEHHUIO TEIIOBOTO PACIINPEHHS T'a30B.

3. OmnbITHI 10 0OHAPYKEHUIO JEHCTBHS CHIJI MOJIEKYIISIPHOTO TIPUTSKECHHMS.

Pazaen 3. /IBu:keHue M B3anMo/ieiicTBHe TeJl.

Mexannueckoe IBWKECHHE. PaBHOMepHOe W HepaBHOMepHOe aBrkeHue. Ckopocth. CpemHss
CKOPOCTbH IPH HEPABHOMEPHOM JIBIKEHUH. PacuéT myTu v BpeMeHH JBUKCHUS.

SBnenue wHepuuu. 3aKoH WHEpHMU. B3amMopeicTBUe Ten Kak MPUYMHA W3MEHEHUS CKOPOCTH
JBIOKCHHUS Tell. Macca Kak Mepa HWHEPTHOCTH Tena. [ImoTHocTh BemectBa. CBSI3p IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00bEMA BEIIIECTRA.



Cuna xak XapaKTCpUCTHUKA BSaHMOﬂeﬁCTBHH ten. Cuna YIOpyroctTu u 3aKOH FyKa I/I3M€p€HI/IC
CHWJIbl C TOMOIIBKO JUHAMOMCTpPA. SIBneHue TATOTEHHMS M cuja TsokecTd. Cujla TSDKECTU Ha Apyrux

IIaHeTax.

Bec Ttenma. Hesecomocts. CnokeHHe CHIJ, HampaBlI€HHBIX [0 OJHOM MpPAMOM.

PaBnogelicTByromas cun. Cuna TpeHus. TpeHHE CKONBXEHHs M TpeHHe NMokos. TpeHue B mpupojae u

TEXHUKE.
Hemoncmpayuu.
1. HaGnroneHrue MEXaHUYeCKOTO JIBHKSHUS Tea.
2. U3mepeHue CKOPOCTH MPSMOIUMHEUHOTO ABUKCHUS.
3. HabGmonenne sBJICHUS WHEPIINH.
4. Habmonenne n3MEHEHHsI CKOPOCTH TIPH B3aMMOICHCTBUH TEIL.
5. CpaBHeHHe Macc 10 B3aUMOJEHCTBHIO TEI.
6. CloxeHue CUil, HaPAaBJICHHBIX 10 OJTHOM MPSMOH.

Jlabopamopnuie pabomot u onvimol.

1.

w

OmnpeneneHne CKOPOCTH pPAaBHOMEPHOTO JBIDKEHHs (IIapuka B JKWAKOCTH, MOJEIH
3JIEKTPUIECKOTO aBTOMOOMIIA U TaK Jlajee).

Onpenesnenue cpegHell CKOPOCTH CKOJBKEHHsI OpycKa MITH IIapuKa 10 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHre IOTHOCTH TBEPIOTO Tea.

OnBITH, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pACTsDKEHHUS (HedopMmaruiv) TMPYKUHBI OT
MPUIOKEHHOU CUJIBL.

OnBITH, JEMOHCTPUPYIOUINE 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHWS OT Beca Tena u
XapakTepa COIPHUKACAIOMINXCS TOBEPXHOCTEH.

Pasnen 4. laBienue TBEPABIX TeJ, ;KUAKOCTEH U ra3os.
Jasnenue. CrnocoObl yMEHbBIICHUS W YBEIMUYCHHUS JaBiieHus. JlaBiieHue rasza. 3aBUCHMOCTb

JaBlieHus1 Ta3a OT 00BéMa, Temmeparypbl. [lepemaua naBieHus TBEPABIMU TENaMH, XUIKOCTSIMHU H

razamu. 3akoH [lackasns. [IHeBMaTHUeckHe MaIllIWHBI, 3aBUCHMOCTH JIABJICHHS HIKOCTH OT TJIyOHHBI.

I'mapocratuyeckuii mapanokc. Cooduiaromnuecs: cocyapl. [ mapaBinyeckne MeXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpyanHBI CylecTBOBaHUS BO3IYITHONW 00OJIOYKH

3emsn. OmbiT Toppuueru. M3mepenue aTMocepHOro JaBlieHUS. 3aBUCUMOCTh aTMOC(HEPHOrO

JIABJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl /it u3mMepeHust aTMoc(hepHOTO JaBlCHHS.

JeficTBre KUAKOCTH W raza Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas (apXxuMenoBa) Cuia.

3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.
Hemoncmpayuu.

oV s wWwN e

3aBUCHMOCTb JIaBJICHUA Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBiaeHUs )KUIKOCTHIO U Fa30M.

Coobmaromuecs cocyIbl.

T'mppaBnuyeckuit mpecc.

[IposiBiieHne JaeiicTBUS aTMOC(HEPHOTO JIABICHUS.

3aBUCUMOCTh BBHITAJIKHBAIONIEH CHJIBI OT 00BhEMa TMOTPYXKEHHOW YacTH Tela M IUIOTHOCTH
JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUITBI BECY BHITECHEHHOU KUAKOCTH.

VYcioBue 1uiaBaHUs TeN: TUIABAHUE HIIM MOTPY>KEHHE Tell B 3aBUCHUMOCTU OT COOTHOILIEHHUSA
IJIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnsie pabomot u onvimol.

1.

HccnenmoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B KUAKOCTh YacTH
Tena.

OrnpeaeneHne BEITATKUBAIONIEH CHITBI, ICHCTBYIONICH Ha TEJO, TIOTPYKEHHOE B KUIKOCTD.
TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CHJIbI, ACHCTBYIOIIEN Ha TEJNIO B >KUAKOCTH, OT
Macchl Tena.

OINBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI, ACHCTBYIOIICH Ha TEJNO B
KUAKOCTH, OT 00bEMA TOTPYKEHHON B )KHUIIKOCTh YACTH TeJla U OT IUIOTHOCTH KHUJIKOCTH.



5. KoncTpynpoBaHue apeoMeTpa WIM KOHCTPYMPOBAaHHE JIOAKM U  OINpeneieHue e
IPY30H0ABbEMHOCTH.

Paznen 5. Padota u MOIIHOCTB. DHeprus.

Mexanunueckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBL: pbIYar, OJIOK, HAaKJIOHHAs TIJIOCKOCTh. llpaBWio paBHOBecHsl pevara.
[lpumeHeHnue TpaBuiia paBHOBECUS! pbldara K OJOKy. «3omotoe mpaBuio» Mmexanuku. KIIJ mpocTeix
MexaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunerudeckas u noteHuuaibHas sHeprus. llpeBpaiienue ogHoro Buaa
MEXaHUYECKOW SHEPTUH B APYroil. 3aKOH COXpaHEHUS JHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie padbomul u onvimul.

1. Omnpenenenue pabOTHI CUJIBI TPEHUS NPU PAaBHOMEPHOM IBIKEHHH Tella 10 TOPHU30HTAIbHON
MIOBEPXHOCTH.

2. MUccnegoBanue yclaOBHM paBHOBECHUS pblyara.
N3mepenne KIIJ[ HaKJIIOHHOM MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIHH.

w



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBLIET'O OBPA3OBAHUA

W3ydenue (Gu3MKM HAa YpOBHE OCHOBHOIO OOLIEr0 OOpa30BaHMs HAMpaBICHO Ha JOCTHIKCHHE

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IPEAMETHBIX O6pa30BaTCJ’II)HI)IX PE3YJIbTATOB.

B pesynbprare nzyueHus GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs y 0OydaroIierocs

6yI[yT C(l)OpMHpOBaHI)I CJICAYIOINC JIUYHOCTHBIC PE3YJIbTAaThbl B HaCTU:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSI:

— MPOSIBJICHUE WHTEPECa K HICTOPUHU F COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NIEeCKON HAYKH;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:IaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIUTAHMSA:

— TOTOBHOCTHL K 4AKTHBHOMY Y4YaCTUIO B O6CY)KI[€HI/II/I O6HICCTBCHHO 3HAYUMbIX W 3THYCCKUX
mpo0JeM, CBSI3aHHBIX ¢ PAKTHYECKUM MTPUMEHEHUEM JOCTHXCHUH (PU3HKH;

— O0CO3HAaHHMC BAKHOCTHU MOPAJIbHO--3THYCCKUX IMMPUHIHUIIOB B I€ATCIbHOCTU y‘IéHOFO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— BOCIHpPHATHE JCTETUYECKMX KayecTB (PU3NUYECKOH Hayku: €€ TapMOHHYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH,

4) IeHHOCTH HAYYHOI'0 MO3HAHMSA:

— OCO3HAHUE IEHHOCTH (PU3MUECKON HAyKU KaK MOIIHOIO MHCTPYMEHTA IMO3HAHHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUH, BAXKHEUIEH COCTABIAIOIIECH KYIbTYPBI;

— pa3BUTHE HAyYHOU JTIFOO03HATENFHOCTH, HHTEPECa K UCCIIE0BATENbCKON IeATETbHOCTH,

5) popMupoBanus KyJbTYPbI 310POBbS H SMOIMOHAILHOTO 0JIATONIOTYYHS:

— OCO3HaHHWE IEHHOCTH O0e30MacHOro o0pa3a KH3HH B COBPEMEHHOM TEXHOJIIOTHYECKOM MHUpE,
BXHOCTH TIPaBWJI 0OE30MacHOTO MOBEJEHUS Ha TPAaHCIOPTE, Ha JOpOraxX, C JJIEKTPUYECKHM U
TEIUIOBBIM 000pYIOBAaHUEM B JOMAIITHUX YCIOBUSX;

— chopMHEpOBaHHOCTH HaBBIKA pedIEeKCHH, IPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO e MpaBa
y IPYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMSA

— AKTUBHOE yYacTHe B pEIICHWH TMPaKTHYECKUX 3a1a4 (B paMKax CeMbH, 00pa30BaTeIbHOMN
OpraHM3alliy, ropojia, Kpas) TeXHOJOTHYECKOH U COIMANIBHON HANPaBJICHHOCTH, TPEOYIOIIUX B TOM
quciie ¥ PU3NUIESCKUX 3HAHUM;

— WHTEPEC K MPAKTUICCKOMY U3YUCHHUIO MPO(ECCHit, CBA3aHHBIX C PUIUKOIL;

7) 3K0JI0rHYeCKOT0 BOCIIUTAHMS:

— OpHUEHTaIsl Ha MpUMeHeHue (U3NUECKUX 3HAHWH JUIsS PEHICHUs 3a7iad B 00JacTH OKpYXKarollen
Cp€abl, IITAaHUPOBAHUSA ITOCTYIIKOB U OLICHKH X BO3MOKHBIX HOCJ'Iel];CTBI/Iﬁ JJIL 0pr>Ka}ome171 CpEabl,
— 0CO3HaHHWE III00AITLHOTO XapaKTepa 3KOJIOTHIECKUX Po0IeM U IyTel X pelIeHNS;

8) ajanTanuM K M3MEHSIOMMMCS YCJIOBHSIM COIMAILHON U PUPOIHON cpeabl:

— TOTpeOHOCTh BO B3aWMOJICHCTBUH TPHU BBITOJHEHWH HCCIEIOBAHUA U TMPOEKTOB (U3UYECKOH
HaIpPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

— TIOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JeSITeITbHOCTh;

— MOTPeOHOCTh B ()OPMUPOBAHUM HOBHIX 3HAHWH, B TOM 4HCIIEe (DOPMYIHPOBATH WICH, MOHSITHSA,
TUTIOTE3BI O PUBHUECKUX O0BEKTAX U SBICHUIX;

— 0co3HaHue e(UIUTOB COOCTBECHHBIX 3HAHUN U KOMIICTCHTHOCTEH B 00JIaCTH (PH3HUKH;

— TUIAHUPOBAHKE CBOETO Pa3BUTHS B PHOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUN;

— CTpPEMJICHHE aHAJIM3MPOBATH U BBISABISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIE C UCITOJIb30BaHUEM (DH3MUECKUX 3HAHMIA;

— OIICHKa CBOWX JCWCTBUN C Y4ETOM BIUSHHUS Ha OKPYKAIOUIYIO CPEIy, BO3MOXKHBIX TI00ABHBIX
MOCJIEICTBUM.



METAIIPEAMETHBIE PE3YJIbTATBI
B pesynbTate ocBOeHHUS MpOrpaMMbl IO (PU3MKE Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS Y
oOyuatomerocst OyayT cpopMHpOBaHEI MeTanpeIMeTHbIE Pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATEILHBIE
yYHHUBEpCANbHbIE ydeOHBIE [EHCTBHUS, KOMMYHHUKATHBHBIE yHHBEpCAJIbHBIE y4YeOHbBIE JeiCTBHA,
PETYIATUBHBIC YHUBEPCAIbHBIE yUeOHbIE IEHCTBISL.
Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUSA
bazoBble Jloruueckue geiicTBus:

BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OOBHEKTOB (SIBICHUI);

YCTaHABIMBATh CYIICCTBEHHBIH IPH3HAK KJIACCU(HKAIMH, OCHOBAHUS Ui O00OOIICHHS H
CpaBHEHHS;

BBIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B pPAacCMaTPHBAaeMbIX (haKTaxX, JAHHBIX H
HaOJIIOICHUSAX, OTHOCAIINXCS K (QU3NUECKUM SIBICHUSIM;

BBIABJIATH MPUYUHHO--CIICACTBCHHBIC CBA3U ITPU U3YUCHUU (bI/I3I/I‘IeCKI/IX SIBJICHUH 1 Impoueccos,
JieTaTh  BBIBOJBI C HCIOJIB30BAaHHEM JEAYKTHBHBIX W HMHIYKTHBHBIX YMO3AKIIOUCHHUH,
BBIZIBUTATh THITOTE3BI O B3aUMOCBSI3IX (PU3NYECKUX BEINYNH;

CaMOCTOSITETIbHO BBIOMpAaTh C€HOco0 pemieHust y4eOHOH (u3nueckol 3amaun (CpaBHEHHE
HECKOJIbKMX BapHAHTOB PEIICHUs, BEIOOp Hanbolee MOIXOAAIIEr0 C YIETOM CaMOCTOSATENLHO
BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKHE AeHCTBUA.

MCIIOJIB30BaTh BONPOCH! KaK MCCIEN0BATEILCKII HHCTPYMEHT IMO3HAHUS;

IPOBOAUTE IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIH (PU3HUSCKHUMA
9KCTIIEPHUMEHT, HEOOJIbILIOE UCCIIeI0BaHNe (HU3NIECKOTO SBICHUS;

OIICHMBATh Ha MPUMEHHMOCTh H JOCTOBEPHOCTh WH(POPMAIMIO, TONYYEHHYIO B XOJIe
MCCIIEIOBAHUS HITH SKCIIEPUMEHTA;

CaMoCTOsITENbHO (hopMyIHpoBaTh OOOOIIEHUS W BBIBOJBI 10 pe3yibTaTaM HPOBEIEHHOTO
HaOJIOICHHSI, OTIBITA, UCCIIEOBAHNUS;

MPOTHO3MPOBAaTh BO3MOXKHOE JalbHEHIee pa3BUTHE (U3MYECKUX IIPOLECCOB, a TaKkKe
BBIJIBUTATh MPEIIONI0KEHHUS 00 X pa3BUTHH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanueii:

MIPUMEHATH PAa3IMYHbIE METOBI, MHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U 0TOOpe WHPOpMAIUN
WJIM JJAHHBIX C YYETOM MPEIIOKEHHON yueOHOM pu3rueckoit 3amaum;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIUIO PA3TUYHBIX BHJIOB H
(dhopM npesicTaBICHYS,

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTHMAabHYIO (OpMYy MpEACTaBiICHHS HUHPOpMAIMK U
WJLTIOCTPUPOBATH PelllaeMble 3a7]aui HECIIOKHBIMH CXeMaMHU, TuarpaMMaMu, WHOU TpaduKoi u
X KOMOMHAI[ASIMU.

KomMMyHHKaTHBHBIC yHHBepCaAJIbHbIC y4eOHbIe JeHCTBHA:

B XO7le OOCYXICHHS y4eOHOTO MarepHhaia, pe3yiabTaToB JTabOpaTOpHBIX pabOT W MPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI M BBICKA3bIBATh WICH, HAICIICHHBIC Ha
pelleHne 3a/1a4H U MOJIIepiKaHue OJaroKenaTeIbHOCTH OOIIEHMS

COTIOCTABJIATH CBOM CYXKJCHHS C CYXJICHUSMHU JIPYTHMX YYaCTHHUKOB JHajiora, OOHapyXHBaTh
pazyiune U CXOACTBO MO3UIINM;

BEIpa)kaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MMMCHMEHHBIX TEKCTAaX;

MyOMYHO TIPENCTaBISITh PE3yJbTaThl BBITOIHEHHOTO (PM3WYECKOTO OMbITa (IKCIIEPHMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

MOHUMAaTh M HWCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOM W HWHAWBHIYaJbHOW pabOTHI IMPH
pEIIeHUH KOHKPETHOU (U3NIECKON IPOOJIEMBI;



NPUHUMATH [ COBMECTHOM JIESITEIbHOCTH, OPraHU30BhIBATh JIEHCTBUS 1O €€ JOCTIKEHHUIO:
pacmpenensaTh poiu, 00CYKIaTh MPOIECCHl M PE3yibTaThl COBMECTHOH paboThl, 0600maTh
MHEHUST HECKOJILKUX JTFOJICH;

BBHITMIOJHITh CBOK 4YacTh pabOThI, JOCTUTas KadyeCTBEHHOI'O pe3ylibTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPJMHUPYS CBOH JCUCTBHS C IPYTUMH YJICHAMUA KOMaHIbI;

OIICHMBATh KA4eCTBO CBOCTO BKJQJa B OONIMI MPOAYKT 1O KPUTEPHSM, CAMOCTOSTEIIBHO
c(hOpMyJIMPOBaHHBIM YYACTHHUKAMH B3aMOICHCTBUS.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AelCTBUA
Camoopranuszanms:

BBIBIISITH NPOOJIEMBl B JKM3HEHHBIX M Y4EOHBIX CHUTyalMsX, TPEOYIOIIMX [UId PELICHUS
(bU3NUeCKUX 3HAHUH;

OpPHEHTUPOBATHCS B PA3JIMUHBIX MOAXOJaX MPUHATHA PeIlCHUH (MHIAMBUAYaJIbHOE, MPUHATHE
peIIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITETIbHO ~ COCTAaBISITh ~ ITOPUTM  pelieHHs (QU3MYECKOHW 3aJaud WIH IUIaHa
UCCIICIOBAHUSI C Y4YE€TOM HMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NpeiaracMble BApUaHThl PEILICHUH;

JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, IMOLMOHAIbHBINA HHTEJIEKT:

JaBaTh aleKBaTHYIO OLICHKY CUTYAIlMH U Mpe/yiaraTh IiaH e€ N3MEHEHHUS;

OOBSICHATh NPUYUHBI JOCTHXEHHS (HENOCTIDKEHHS) pE3YJbTaToB MACATEIbHOCTH, [aBaTb
OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JIESATEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHUS (QHU3HMUECKOTO
MCCIICIOBAaHUSl WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CHTYaIUH,
YCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEMH;

OIIEHHMBATh COOTBETCTBHE PE3yNbTaTa IIEJTU U YCIOBHUIM;

CTaBUThH ce0sl Ha MECTO APYrOro 4YeloBeKa B XOJ€ CIOpa WM AUCKYCCUH HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JOTHKY JPYToTo;

NpU3HABaTh CBOE NMPAaBO HA OIMOKY NPH pelieHNH (U3NUECKUX 3aa4 WIN B YTBEPKICHHUIX Ha
Hay4HbIE TEMbI U TAKOE e MPaBO JPYroro.

HPEJIMETHBIE PE3YJIbTATDI
K koHIy 00yueHust B 7 KJacce MpeaIMETHBIC PE3yJIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAKATh

c(OpMHUPOBAHHOCTH y 00YYAFOIIUXCSl YMEHUH:

UCIIOJIb30BaTh MOHATHA: (PU3NYECKHE M XUMHUYECKHE SBJICHHS, HaONIOACHUE, HKCIIEPUMEHT,
MOJIeJb, TUTIOTE3a, SANHULBI (PU3NUECKUX BEJINYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOE MABIKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, NPSMOJHMHEHHOE), TpPaeKTOpHs, paBHOJCHCTByomas cuia, AcdopmMarus
(ynpyrasi, ruiacTuyeckas), HeBECOMOCTb, COOOIIAIOLINECS] COCYBI;

paznuyath sBieHUS (MudQy3us, TEIUIOBOE JBUKEHHE 4YacTUI] BEIECTBAa, PaBHOMEPHOE
JBIDKEHHE, HEPaBHOMEPHOE JIBM)KEHHUE, MHEPLHS, B3aMMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX
TeJI C 3aKPeIUIEHHON OChIO BpAIlleHUs, Iepeiada JaBIeHUs TBEPABIMH TEIaMH, )KUIAKOCTIMH U
razamu, atMoc()epHOe JaBlicHHE, IJIaBaHWE TEJ, MPEBPALICHUS MEXaHWYECKOH SHEpPTruu) Io
ONMCAaHMI0 HMX XapakTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHPYIOUIMX JTaHHOE
¢bu3nuecKoe SBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PM3MUYECKUX SIBICHUH B OKPY)KAIOIIEM MHpPE, B TOM
yucie (Gunueckue SBICHHUS B IPHUPOJIE: MPUMEPH! IBIKCHUS C PAa3IMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOH IpHpoAe, ACUCTBHE CHIBI TPEHHS B IMPHUPOAC U TEXHHUKE, BIHMSHHUC
aTMOC(EpHOTo TaBJICHHs Ha HBOH OpraHu3M, IUIaBaHUE PbIO, pplYard B Teje YelIoBeKa, MpU
9TOM TIEPEBOAMTH NMPAKTHUYECKYIO 33Jady B Y4eOHYIO, BBLACIATH CYIICCTBEHHBIC CBOWCTBA
(npu3HaKy) GU3NUECKUX SIBICHHIA;



OIMCHIBATh H3YYCHHBIC CBOWCTBA TeNl M (U3UYECKUE SIBICHUS, WCIONB3Ys (QHU3MUECKHe
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPENHSS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHiia TPEeHUS, AaBlieHUe (TBEPAOTO Tea, KUIAKOCTH,
rasa), BEITAJIKABAIOIIAs CHJIa, MEXaHW4YecKas paboTa, MOITHOCTH, IUIEY0 CHIIBI, MOMEHT CHIIHI,
KOX(UIMEHT MOJIE3HOTO NEHCTBUS MEXaHM3MOB, KHHETHYECKas M IMOTEHIMAIbHAS SHEPTHU),
MPH ONHMCAaHWW TPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCHOJIB3YEMBIX BEIHYUH, WX
0003HaYCHUS ¥ €AMHHIBI (PU3UMYECKUX BEITHYUH, HAXOAUTH (OPMYJIBI, CBSI3BIBAIONINE JAHHYIO
(U3MIECKYI0 BEIMYNHY C APYTUMH BEIHYUHAMH, CTPOUTH TPapUKN N3YIEHHBIX 3aBHCUMOCTEN
(hM3UYEeCKUX BEITHIHH;

XapaKTepH30BaTh CBOMCTBA Tel, (U3IMUSCKHE SIBICHUS U TPOLECCHI, WCIONB3Ys MpaBUiIa
CIIOXEHHS CWI (BIONb OMHOW mpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBWJIO paBHOBECHSA phlyara (0OJI0Ka), «30JI0TO€ TPaBHIO» MEXAHUKH, 3aKOH COXpaHEHHS
MEXaHWYEeCKOW SHEPTHH, IIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA W 3aIHCHIBATH
€ro MaTeMaTH4eCKOoe BBIPAKEHUE,

O6’IJSICH5[TI) (1)I/I3I/I‘ICCKI/IC SABJICHUA, NPOLUECCHI U CBOMCTBa TCJI, B TOM YHCJI€C U B KOHTCKCTC
CUTyaluii TMPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUIHMHHO--CIIE/ICTBEHHBIE
CBSI3H, CTPOUTH O0BsICHEHHE U3 1—2 TOTHYECKHX IIaroB ¢ OMOpol Ha 1—2 M3y4eHHBIX CBOHCTBA
(u3MYeCKUX ABICHUN, PU3NIESCKHIX 3aKOHA UITH 3aKOHOMEPHOCTH;

pemath pacu€THbIe 3a1aud B 1—2 NEHCTBUS, MCMIONB3Ysl 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIIUE
¢u3nyUecKue BEIMYMHBL HA OCHOBE aHAM3a yCJOBHUS 3aJaud 3allUCBIBAaTh KPaTKOE YCIIOBHE,
MOJCTaBISATh (PU3MYECKHE BEIMYUHBI B (POpPMYyNnbl M TMPOBOIUTH PacuéThl, HAXOJUTh
CIIpaBOYHbIC OJaHHBIC, HGO6XOILI/IMLI€ IJid pelieHusd 3ajad, OLCHUBATH pPCAIMCTHYHOCTDH
MOJIy4YeHHON (PU3NYECKON BEIIMYUHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PENIMTh MPU MOMOIIHM (PU3NIECKHX METOJIOB, B
OTMCAaHWUU MCCIEOBaHMs BBIIEIATH MPOBEPSIeMOE MPEANONIOKeHNe (THIIOTe3y), pa3anudaTh U
MHTEPIPETHPOBATH MOJTYUYEHHBIN pe3ysIbTaT, HAXOUTh OMNOKY B XOJI€ OIBITA, I€TaTh BHIBOJIBI
IO €ro pe3yJbTaTaM;

MIPOBOJIUTH OMBITHI TIO HAONIOACHUIO (M3WYECKUX SIBICHUN WM (U3NIECKUX CBOHCTB TEI:
(hopMyImUpOBaTH MPOBEPSIEMBIE MPEIIONOKEHHI, COOMpPATh YCTAHOBKY W3 IPEMIOKEHHOTO
000pyI0BaHMsI, 3aIIKCHIBATE XOJI OIBITA U (POPMYJIUPOBATH BHIBOJIBI,

BBHITIONHSTh TIPSAMBIE W3MEPEHHS pPACCTOSHHS, BpPEMEHH, MacChl Tena, o0bhEMa, CHIIBI U
TEMIIEPATyPHI C UCTIOIH30BAHUEM aHAIOTOBBIX M IMTU(POBEIX TPUOOPOB, 3aIMCHIBATH TOKA3aHUS
prOOPOB € YUETOM 3aJaHHOH aOCOIOTHOM MOTPENTHOCTH H3MEPEHHI;

MIPOBOJIUTh HCCIICJIOBAHHUE 3aBUCUMOCTH OJHOW (PHU3MUECKOH BEIMYMHBI OT JPYroMl ¢
WCTIOJIb30BaHUEM TMPSMBIX U3MEPESHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JBIIKYIIETOCS TEJa OT
BPEMECHH JBMKCHHS TeJa, CHJIBI TPEHUS CKOJILXKECHHS OT Beca Teja, KadecTBa 00paboTKH
MOBEPXHOCTEHN TEN U HE3aBUCUMOCTU CHJIbI TPEHHUA OT IUIOLIAAN COIMPUKOCHOBEHHUS TEJN, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPYKUHBI, BRITATKUBAIOINIEH CUIIBI OT 00BEMa MOTPYKEHHON 4acTH
Tela M OT IJIOTHOCTH HUIKOCTH, €€ HEe3aBHCHMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEINI0, YCIOBUA IIaBaHMS TEN, YCIOBHI PaBHOBECUS pblyara u OJIOKOB),
y4acTBOBAaTh B TUIAHHPOBAHWW Y4eOHOTO HCCIENIOBaHHS, COOMPATh YCTAHOBKY W BBIIOJHATH
WU3MEPEeHHS, CIeAys TNPEUIOKCHHOMY IUIaHy, (UKCUPOBATH Pe3yJdbTaThl IMOJTYYCHHOM
3aBUCHMOCTH (PU3NYECKUX BEIMYMH B BHJE IPEIJIOKEHHBIX TaOJMIl U TpaduKOB, JelaTh
BBIBOJBI IO pE3yIbTaTaM UCCICIOBAHUS;

MIPOBOJANUTH KOCBEHHBIE M3MEpEeHHs (PU3NYECKUX BEIHYWH (TUIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPIOrO TeNa, CHUJia TPEHHS] CKOJBKEHMSI, NaBICHUE BO3JyXa, BBITAJKUBAIOIIAs CHUIIA,
JeicTByomas Ha MOTPYKEHHOE B JKUAKOCTh TeJO, KOI()OUIHEHT MOJE3HOTO ACHCTBHA
MPOCTBIX MEXaHU3MOB), CJCIysl MPEIIOKCHHOW WHCTPYKIIUU: TIPH BBITOJHCHUH H3MEPEHUI
coOUpaTh FKCIECPUMEHTATLHYIO YCTAHOBKY M BEIUUCIISITh 3HAYCHUE UCKOMOW BEITHYUHBL;
c00JIF0IaTh NpaBUjIa TEXHUKH 0€30IIaCHOCTH IIPH PaboTe ¢ 1aOOPaTOPHBIM 000PYIOBAHHEM;



YKa3bIBaTh MPHHIUIBI JEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUTHAMOMETP, COOOINAIOMINECS COCYIbI, OapOMeTp, phIvuar, MOABMKHBIA U HEMOIBUKHBIN OJIOK,
HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh NPUHIMITBI JEHCTBUS M3YYCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OTMOpOH Ha WX ONHcaHusA (B TOM YHCIE: TONIIAIHUKA, YCTPOMCTBO BOJOMPOBOA,
TUAPABIMYECKUN TPecc, MAaHOMETpP, BBICOTOMED, MOPIIHEBOW HACOC, apeoOMETp), MCHOIBb3Ys
3HAHUS O CBOMCTBAX (U3WYECKHX SBICHUA W HEOOXOAMMBIC (HU3NUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HaXOAUTh MH(OPMAIHIO O MpUMepax) MPaKTHYECKOTO UCITIOJIb30BaHMUS
(bu3nUecKuX 3HaHUK B TIOBCETHEBHOM KU3HU IS oOecrieueHus: 0€30MacHOCTH NpH 00palleH!N
¢ npubopamMHu M TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHs 3I0POBbS M COOMIOACHHS HOPM
9KOJIOTHUECKOTO TIOBS/ICHUSI B OKpY KAIoIlei cpene;

OCYIIECTBIATh OTOOP MCTOYHHKOB WH(OpManuu B VIHTEpHETE B COOTBETCTBHU C 33/ IaHHBIM
IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNA U NYTEM CPABHEHUS Pa3IMUHBIX
WCTOYHUKOB BBIACIATh MHQOPMAIHIO, KOTOPas SIBISIETCS MPOTHBOPEYMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTIONB30BaTh TIPW BBHIMONHEHWH Y4YeOHBIX 3alaHuil HAyYHO--TIOMYJIPHYIO JIUTEPATYpPY
(U3MYIECKOTO COJepXKaHMsl, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTh VHTepHeT, BIaaeTh
npuéMaMy KOHCHEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHusi WHPOPMALMU W3 OJHON 3HAKOBOM
CHCTEMBI B APYIYIO;

co37aBaTh COOCTBEHHBIE KpaTKWE NHCHMEHHBIE WM YCTHBIE COOOIEHWS Ha OCHOBe 2-3
HMCTOYHUKOB HH(POpMAHU (PU3HMUECKOTO COACPKAHMS, B TOM YHCJE MyOINIHO JeNaTh KpaTKue
COOOINEHUSI O pe3ynbTaTax IPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NPH 3TOM TPAMOTHO
WCIIONIb30BaTh U3yUEHHBIN MMOHITHWHBIA ammapaT Kypca (PU3UKH, CONTPOBOKIATh BBICTYILIICHHE
Mpe3eHTalUEH;

ITPU BBITTIOJIHCHUN y‘Ie6HBIX ITPOCKTOB U I/ICC.HC,Z[OBaHI/Iﬁ pacnupeaciiaTb 00SI3aHHOCTH B Tpymnme B
COOTBETCTBHH C TIIOCTAaBIICHHBIMH 3a/ladyaM¥, CIIEAWTh 32 BBIOJHEHHWEM IUTaHA JIEHCTBUM,
aJIecKBaTHO OIIGHWBaTh COOCTBEHHBI BKJIAJ B JAESITEIHHOCTh TPYIIIBL, BHICTPANBAThH
KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, YIUTHIBas MHEHHE OKPYKAIOIUX.

K xoHiy o0yueHus: B 8 Ki1acce npegMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXKaTb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

WCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE IBMKEHHE aTOMOB M MOJEKY,
arperaTHble COCTOSIHMS BELIECTBA, KPUCTAUIMYECKHE W aMOp(HBIE Tesla, HACHIICHHBIH H
HEHACBILICHHBIH Map, BIAXHOCTh BO3AyXd, TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsi, TEIJIOBOU
JIBUraTeNlb, JJIEMEHTApHBIA JJIEKTPHUYECKUN 3apsij, 3JCKTPHUUECKOE I0Jie, NPOBOAHUKUA H
JIU3JICKTPUKH, IOCTOSHHBIH JIEKTPUIECKUN TOK, MArHUTHOE TOJIE;

paznuyaTh SBJICHHA (TETUIOBOE PACIIMPEHNE U C)KaThe, TeIIonepeiadya, TeIIOBOe paBHOBECHE,
CMauuBaHue, KaWUISPHBIC SBICHUS, HCTIApEHHEe, KOHICHCAIINS, IJIaBlICHHE, KPUCTAILTH3AIIHS
(oTBepmeBaHNE), KWIIEHWE, TeIulonepenada (TEmIoNpOBOAHOCTh, KOHBEKIHSA, H3Iy4eHHUE),
JJIEKTpU3aLrs TeJl, B3aMMOJEHCTBHE 3apsioB, AEHCTBHA JIIEKTPHUECKOTO TOKAa, KOPOTKOE
3aMbIKaHNE, B3aUMOJICHCTBIE MarHUTOB, JIGHCTBHE MAarHUTHOTO IOJISl HA MTPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIIHS) 10 OIMHUCAHMIO MX XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHPYIONIUX JAaHHOE (U3NIECKOE SBICHUE;

pacmo3HaBaTh HpOSIBICHHE M3YYCHHBIX (U3MUYECKHUX SIBICHUHA B OKPYXaloOIIEM MHUpPE, B TOM
yycie GU3NUECKUE SBJICHUS B IPUPOJIE: IIOBEPXHOCTHOE HATSHKEHUE M KAIMUIIPHBIC SIBICHUS
B IPUpPOAE, KPUCTALIBl B Ipupoze, usirydeHue CoiHLA, 3aMep3aHHE BOJIOEMOB, MOPCKHUE
Opu3el, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa, JJICKTPUUYCCKHE SBICHUS B arMmocdepe,
JEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHMTHOE I0oje 3eMiH, Ipeld MOoICcoB, poib
MarHUTHOTO HOJS A KU3HM Ha 3emile, MOJSIpHOE CHUsHHE, NPU 3TOM IIEPEBOJUTH



NPaKTHYECKyl0 3aJady B Yy4eOHYIO, BBIICHSATh CYIICCTBEHHBIE CBOWCTBAa (IPU3HAKH)
(bU3NUECKUX SBICHUIA;

ONMCHIBATh H3YyYCHHbIC CBOWCTBA Tel M (U3MYECKUE SBICHUS, HCHONB3YSA (QHU3MUECKHE
BEIIMYMHBl  (TeMIeparypa, BHYTPEHHSS OHEPrus, KOJUYECTBO TEIUIOTHI, YZEIbHas
TEIUIOEMKOCTh BEILECTBA, YeIbHAas TEIUIOTa IJIaBJICHHUS, YAETIbHAS TENI0Ta IapooOpa3oBaHus,
yIenbHas TEeIUIOTa CrOPaHMsl TOIUIMBA, KO3(PPUIIMEHT M0JIe3HOro ASHCTBHS TEIJIOBOH MAIlIMHBI,
OTHOCHUTENIbHAS BIIAXXHOCTb BO31yXa, OJIEKTPUUECKUH 3apsl, CHIAa TOKa, JIEKTPHUYECKOE
HanpsDKEHUE, CONPOTHUBIICHUE MPOBOIHUKA, YIEIbHOE COIPOTHUBICHHE BEIIECTBa, pabora u
MOIIHOCTb 3JEKTPHUUECKOr0 TOKA), IPU OMHMCAHUU NPABUIBHO TPAKTOBATH (PU3NYECKUIN CMBICI
UCIIOJIB3YEMbIX BEIMYMH, OOO3HAUCHWA M COUHMLBI (PU3MYECKUX BEIWYMH, HaXOIUTh
(dbopMyIbl, CBA3BIBAIOLINE JAHHYIO (U3MUYECKYIO BEJIMYMHY C APYIMMHU BEJIMYMHAMH, CTPOUTH
rpad UKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETIHUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHHUS M IPOLECCHI, MCIONb3ysS OCHOBHBIC
MOJIOKEHUST ~ MOJEKYJISPHO--KHHETUYECKOH  TEOPHUM  CTPOEHUS  BEIIECTBA, MPUHIMI
CYIEpIIO3ULIMY NoJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma Juis
ydacTka menu, 3akoH Jhxoyns—JleHma, 3akOH COXpaHEHHWs 3HEpPruu, NpH 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHA U 3alIUCHIBATH €r0 MAaTEMaTHYECKOE BBIPAKEHHE;
OOBACHATh (PU3UYECKHE MPOIECCHl U CBOWCTBA TEJI, B TOM YHCJC M B KOHTEKCTE CUTYaIlui
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUUYNHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHe n3 1—2 JOTUYECKHX IIaroB C OMOpPOA Ha 1—2 M3yUeHHBIX CBOWMCTBA (PH3MUECKHUX
SBIIEHUH, (QU3MUECKUX 3aKOHOB HITH 3aKOHOMEPHOCTEIH;

pemath pacu€THbIC 3a1aud B 2—3 NEHCTBUS, MCIONb3Yys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIIUE
¢u3nyUecKue BEJIMYHMHBL Ha OCHOBE aHAM3a YCIOBHUS 33Jaud 3aIllMChIBATh KPAaTKOE YCIOBHE,
BBIABJIATE HEOOCTATOK JaHHBIX JJid PCUHICHHA 3aJadu, BLI6I/IpaTI) 3aKOHbI H q)OpMy.HBI,
HeO6XOZII/IMBIe JJIsA eé peuicHusA, MpPOBOAUTH paC‘IéTbI U CpaBHHUBATH IMOJTYUYCHHOC 3HAUCHUC
(1)I/I3I/I‘ICCKOI71 BCJIIMYHMHBI C U3BCCTHBIMU JaHHBIMH,

pacrio3HaBaTb HpO6J’IeMBI, KOTOpPBIE MOXXHO pPCHIUTL IIPU MOMOINH (1)I/I3I/I‘ICCKI/IX METOAO0B,
WCIIOJIB3Ysl OIMMCAHME MHCCIIETOBAHMS, BBIICTSATH MPOBEPSEMOE IPENIONIOKEHUE, OIECHHBAThH
IMPaBUJIBHOCTDH MOPSAAKAa NPOBEACHNA UCCIICAOBAHUA, ICJIaTh BHIBOJbI;

NPOBOJMTH OIBITHI MO HAOMIOACHUIO (U3MYECKHX SBICHUH WM (PU3NYECKUX CBOUCTB TeEJ
(KanmuisipHbIE  SIBJICHUS, 3aBHCHMOCTH JaBJIEHHUS BO3[yXa OT €ro o0béMa, TeMIepaTyphl,
CKOpPOCTHU IIpoHecCa OCThIBaAHHMA W Harp€BaHWd IpPU HU3ITYUYCHHUH OT I[BCTa Hanyqafomeﬁ
(morunomaromieil) MOBEpPXHOCTH, CKOPOCTh HCIApEeHHs BOABI OT TEMIEpPaTyphl KHUAKOCTH H
TUTOMIAN €€ TOBEPXHOCTH, SJIEKTPU3ALMS TEN W B3aUMOJICHCTBHE SJIEKTPHUECKUX 3apsAI0B,
B3aHMOZIeI>'ICTBI/Ie IMOCTOAHHBIX MAarHvTOB, BU3yaJIM3allid MAarHUTHBIX MoJer TMOCTOSHHBIX
Mar"HuToB, HeﬁCTBHﬂ MAarHvuTHOIrO IoJid Ha NPOBOAHUK C TOKOM, CBOMCTBA QJICKTpOMAarHura,
CBOWCTBA  JJIGKTPOJBHrareisl IOCTOSHHOTO  TOKa):  (OpMyJIMpoBaTh  MpOBEpsieMbIe
NPEIOJIOKEHHS, COOUPaTh YCTAHOBKY M3 IMPEJIOKEHHOTO O0OPYIOBaHHMS, OMUCHIBATH XOJI
ombITa ¥ (POPMYyITUPOBATH BHIBOJKI;

BBITNOJIHATh MPSIMBIE M3MEPEHUS] TEMIEPaTyphbl, OTHOCUTENBHON BIIAXKHOCTH BO3yXa, CHIIBI
TOKa, HAIPsKCHHUA C HUCIIOJIB30BAHUEM aHaJIOTOBBIX HpI/I60pOB U JaT4YUKOB q)HSI/IquKI/IX
BEJIMYMH, CPABHUBATh PE3yJIbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHON a0COJIFOTHOM MOTPELIHOCTH;
NPOBOAMTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (M3MUECKOW BEIMYMHBI OT JAPYroil c
WCIIOJIb30BaHUEM TIPSIMBIX W3MEPEHHUH (3aBHCUMOCTH CONPOTHBIICHHS MPOBOJHHKA OT €ro
JUTMHBI, TUTOLAAN TTONEPEYHOTO CEYEHNUS U yIEIbHOTO CONPOTUBIIEHHS BEIIECTBA POBOJHUKA,
CHJIBI TOKa, MIYLIEro 4epe3 NMPOBOJHHUK, OT HANpPsDKEHHS HAa MPOBOJHHUKE, HCCIEAOBaHUE
MOCJIENOBAaTEIFHOIO M MAapayIebHOTO  COCOMHEHUH  MPOBOJHHMKOB):  IJIAHUPOBATH
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY W BBHINOJHATH HM3MEPEHUS, CIEAysl MPeNIoKEHHOMY
IaHy, (UKCHpOBaTh PE3yJbTaThl MOTYYCHHOH 3aBHCUMOCTH B BHIE TaONUI U TIpadHUKOB,
JIeNaTh BBIBOJBI IO PE3yIbTaTaM UCCIIEIOBaHNUS;



IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEINYMH (yIeIbHAs TEIIOEMKOCTh BEIIECTBA,
COIIPOTHUBIICHHE MPOBOAHMKA, PAabOTa M MOIIHOCTb IEKTPUUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs], COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEYsl NPEAIONKECHHON MHCTPYKLHH,
Y BBIYMCJIATH 3HAUCHNUE BEJIMYMHBI;

co00aTh paBUiia TEXHUKK 0€30MacHOCTH NpHU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
XapaKTepU30BaTh NPUHIMITBI JEHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpOH Ha WX OMUCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB, THUTPOMETp, MapoBas
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETUUK DIIEKTPUUECKOH SHEPIUH, dJEKTPOOCBETUTEIbHbIC
npuOOpbI, HarpeBaTelbHbIE SMEKTPONPUOOPHI (IIPUMEPHI), HIEKTPUUECKUE MPEIOXPaHUTEIH,
9NEKTPOMArHUT, 3JEKTPOJABUraTelb MOCTOSIHHOTO TOKAa), HCIONB3ys 3HAHHS O CBOHCTBax
¢du3NUecKuX SBICHUH U HE0OX0AUMbIE (pU3NYecKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOHCTBA M M3MEPHUTENbHBIE MPHOOPHI MO0 CXEeMaM H
CXEMaTHYHBIM PHCYHKaM (CKUIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETP, THTPOMETD,
JBUTaTeNlb BHAYTPEHHETO CrOPaHMUs, JIEKTPOCKOIL, PEOCTaT), COCTABIISTH CXEMBI IIEKTPUIECKUX
Hernel ¢ mociie0BaTeIbHBIM 1 NapaJlJIeIbHBIM COSAMHEHUEM JJIEMEHTOB, Pa3ifyasi yCIOBHBIC
0003HaYCHNUS DJIEMEHTOB JICKTPUUECKUX IIeTIei;

NPUBOIUTH MPUMEPH! (HAXOAUTh MH(DOPMALMIO O MpuUMepax) NPaKTHYECKOTO HCIOIb30BaHUS
(u3MYIEeCKNX 3HAHWH B TIOBCEIHEBHOM JKU3HH JUTA 00ecrieueHrs1 O€30MacHOCTH TIPpH 00paIleHIH
¢ nmpubopamMHu M TEXHUYECKUMH YCTPOMCTBAMH, COXpPaHEHUs 30POBbS M COONIOACHHS HOPM
9KOJIOTUYECKOro MOBE/ICHUS B OKpYXKaIoLIel cpesie;

OCYILLIECTBISITh MOUCK HMH(OpManuu (U3NUECKOro coaepkaHus B HTepHeTe, Ha OCHOBE
UMCIOIUXCSl 3HAHMH M TyTEM CPaBHEHUS JOIOJHUTEIBHBIX HCTOYHHKOB BBLACIATH
MH(OPMAIUIO, KOTOpas SIBJISICTCS IPOTUBOPEUMBON HITM MOKET OBITH HETOCTOBEPHOI];
UCIIOJIb30BaTh IPH BBHIMONHEHWH YYEOHBIX 3aJaHWuil Hay4YHO--TIOMYJISIPHYIO JTUTEpaTypy
(GU3NUECKOro CconIepXKaHMs, CIPaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT, BiageTh
npuéMaMy KOHCHEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUs MHGOPMALUU W3 OJHOH 3HAKOBOU
CHCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPaTKHE YCTHBIE COOOIIeHNs, 00001ast HHHOpMAIHIO
U3 HECKOJIBKUX UCTOYHUKOB (PM3HUYECKOTO COAEPIKAHMS, B TOM YHUCIIE MyOJMYHO MPECTaBIsITh
pe3yibTaThl MPOCKTHOM WM HCCIIEAOBATEIbCKON JIEATENBHOCTH, MNpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3Y4YEeHHBIN MOHATHHHBIN anmapar Kypca (PU3HKH, COMPOBOXKIATH BHICTYILICHHE
Mpe3eHTalue;

NIPY BBITIOJIHEHUH YYEOHBIX MPOCKTOB U HUCCIIEIOBAHNN (U3NUECKUX MPOIECCOB PACTIPEIesITh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadaMH, CICJUTh 32
BBITIOJTHEHWEM TUIaHA JICHCTBUH M KOPPEKTUPOBATh €ro, aJIEKBaTHO OIICHUBATh COOCTBEHHBIN
BKJIQJl B JICATENLHOCTD IPYIIIBI, BHICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TTPOSBIISS
TOTOBHOCTH pa3peniath KOHQIUKTHI.

K koHIty oOydeHust B 9 Kjiacce mpeaMeTHbIC Pe3yiibTaThl Ha 0a30BOM YPOBHE JODKHBI OTPakaTh

c(hopMHPOBAHHOCTh y 00YUYAIOLTUXCS YMEHUI:

UCIIONIb30BaTh  MOHATHS:  CUCTeMa  OTcu€ra, MaTepualbHas  TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHWYECKOTO JIBMXKEHUSI, ieopmarus (yrpyrasi, IiacTHIeCcKas ), TpeHHe,
HEHTPOCTPEMHTENILHOE YCKOPEHUE, HEBECOMOCTh U IEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIIOE TENO, IEHTP THKECTH TBEPIAOTO TeEa, PaBHOBECHE, MEXAaHWYCCKHE KOJICOAHUS H
BOJIHBI, 3BYK, WH(QpPa3ByK W  YIbTPa3ByK, OJJEKTPOMATrHUTHbIE  BOJIHBL,  IIKaja
3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH, CIIEKTPHI MCITyCKaHUS U
MOTJIONIEHHUS, alb(a-, 0eTa- 1 TaMMa-U3Iy4eHHsI, U30TOIIbI, siFiepHast JHEPTeTHKA;

paznuyath  sBICHUS (PaBHOMEPHOE W  HEPABHOMEPHOE NPSIMOJHMHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBIKEHHE, CBOOOJNHOE TaJieHHe TeJ, PaBHOMEpHOE
JBIKCHHUE IO OKPYKHOCTH, B3aMMOJEWCTBHE TEN, PEaKTHBHOE IBIKEHHE, KojiebaTernpbHOe
IBIKCHHWE (3aTyXalolie W BBIHY)KICHHBIE KOJeOaHWs), PE30OHAHC, BOJIHOBOE IBHKECHHE,



OTpa’KEHUE 3BYyKa, MPSMOJIMHEUHOE PaCIPOCTpPaHCHHE, OTPAKCHHE U MPEIOMIICHHE CBETA,
MOJIHOC BHYTPEHHEE OTPaKCHHE CBETAa, Pa3JIOKCHHE OCJIOro CBETa B CIEKTP M CIOXKCHHE
CIIEKTPaJIbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAS DPAJIUOAKTUBHOCTb, BO3HMKHOBCHUE
JUHEHYATOro0 CIEKTpa HU3IYYCHHs) MO OIMUCAHUI0O MX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, JICMOHCTPUPYIOIIUX JaHHOE (DU3HUYECKOE SBIICHIC;

pacrmo3HaBaTh NPOSBICHUE W3YUYEHHBIX (U3NUECKHUX SBICHUH B OKpY)KaloImeM Mupe (B TOM
gucie (U3NIecKue SBICHUS B TPHUPOE: NMPWINBBI M OTIWBHI, ABMKCHHE TuTaHeT COTHEYHOM
CHUCTEMBI, PEaKTUBHOE [IBWKCHHE J>XUBBIX OPTaHMW3MOB, BOCIIPHATHE 3BYKOB >XHBOTHBIMH,
3eMIIETPACEHNE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa TEJ, ONTHYECKHE SBICHHUS B
mpupojie, OMOJOTHYecKOoe MAEWCTBHE BHAWMOTO, YIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO
W3IyYeHHUH, €CTECTBEHHBINH paIWOAKTHBHBIA (OH, KOCMHYECKHE JYy4H, paJHOaKTHBHOE
W3Iy4YeHHE TPHUPOJHBIX MHHEPAJOB, NIEHCTBHE PAAMOAKTUBHBIX H3IYYCHHH Ha OpPTaHHU3M
YeJIOBeKa), IPM OTOM TEPEBOJUTH IPAKTHUUECKYH) 3ajJa4y B Y4eOHYIO, BBIICIIATH
CYLIECTBEHHBIC CBOWCTBA (IPU3HAKK) PU3NUECKUX SIBICHHIA;

OTHCHIBaTh M3YYCHHBIE CBOWCTBA Tel W (DHM3WYECKUE SIBIICHUS, HCIIONB3YSA (U3NIECKHUE
BEJIMYWHBI (CpeaHsAsl M MTHOBEHHAas CKOPOCTh Tella TPH HEPaBHOMEPHOM JIBIDKEHUH,
YCKOpEeHHe, TepeMelleHne, MyTh, yIioBas CKOPOCThb, CHJIAa TPEHHUs, CHja YIPYrOCTH, CHIa
TSOHKECTH, YCKOPEHHE CBOOOJHOTO TAaJeHWs, BEC Tela, WMITyJIbC Telld, HMITYJIbC CHIIHI,
MexaHndeckas paboTa W MOIIMHOCTh, TOTEHIMANbHAS OJHEPrHsl Teia, TOAHITOTO Haj
MMOBEPXHOCTHIO 3€MJIM, IMOTCHIMATbHAS SHEPTUS CXKATOW MPYKUHBI, KHHETHYECKas SHEPTHs,
MOJTHAST MEXaHW4YecKash DHEPrus, MEepPHOJ] W YacToTa KOIeOAaHWW, IIMHA BOJHBI, TPOMKOCTH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKAa3aTeNb MPEIOMIICHHS CPEIbl), MPH OIHCAHUU
MPAaBWILHO TPAKTOBAaTh (M3WYECKUH CMBICI HWCHOJIb3yeMbBIX BEJIHYWH, OOO3HAYEHHS H
SJVHUIIBI (PU3NUCCKUX BEJIMYUH, HAXOJAUTh (OPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (U3UYCCKYIO
BEJIMUMHY C JPYTMMHU BEJIUYUHAMU, CTPOUTH I'pauKy U3YUCHHBIX 3aBUCUMOCTEH (DU3MUECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3WUecKne SBIEHUS W TIPOIECCH, HWCHOIB3yS 3aKOH
COXpPaHEHWs YHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS, PUHIIMIT CYTIEPTIO3UIIAN CHII, TIPUHITUT
OTHOCUTENbHOCTH [ammnes, 3akoHbl HpBIOTOHA, 3aKOH COXpPAHEHUS WMITYJIbCa, 3aKOHBI
OTpaKEHUS U TIPEJIOMIICHHS CBETa, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAacCOBOTO YHCEN IPH
SJIEPHBIX PEaKIUsIX, IMPH 3TOM JaBaTh CIOBECHYIO (hOPMYITUPOBKY 3aKOHA W 3alHCHIBATH €T0
MaTeMaTHYECKOE BEIPAKECHHUE;

OOBACHATH (PU3UYECKHE IMPOIECCHl U CBOWCTBA TEJI, B TOM YHCJC M B KOHTEKCTE CHUTYyallHid
MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISBIATh MPUUYUHHO--CIEICTBEHHBIE  CBS3H,
CTPOUTHh OOBSCHEHHE M3 2—3 JIOTMYECKHX IIIarOB C OMOPOW Ha 2—3 WM3y4YEHHBIX CBOHCTBA
(u3nYeCKUX SABICHHUN, PU3NIECKIX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemars pacdy€THBIE 3a7add (OMUpAIONIMecs Ha CHCTeMy W3 2—3 ypaBHEHHWH), WCIOIB3Ys
3aKOHBI W (DOPMYIIbI, CBSA3BIBAIONINE (DM3MUYECKUE BEIUYHMHBI: HA OCHOBE aHAIH3a YCIOBUS
3a/layyl 3aMUChIBATh KPATKOE YCJIOBUE, BEISBISTH HEJOCTAIOIINE WM W30BITOYHBIC NAHHbBIE,
BEIOUpATh 3aKOHKI U (HOPMYITbI, HEOOXOAMMBIE JUIS PEIICHUS, IIPOBOJIUTH PACUETHI U OIICHUBATH
PEATMCTUYHOCTD TIOMYYEHHOTO 3HAYCHUS (PU3UUECKON BEITHYUHBL;

pacrmo3HaBath MPOOJIEMBI, KOTOPHIE MOXHO PEIINTh IMPH MOMOIM (PU3NIECKUX METOIOB,
WCITOJIB3YsI OMHMCAHWE WCCIEIOBAaHUS, BBIICIATH IMPOBEPSIEMOEC TMPEATIONOKECHUE, OICHUBATH
MPaBUILHOCTh TIOPSZIKA TPOBENCHUS HCCICIOBAHUSA, NeJaTh BBIBOIBI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOICHUN 1 OTIBITOB;

MIPOBOJIUTH OIBITHI TI0 HAOJIOACHUIO (DU3MUYECKUX SBICHUM WM (DU3MYECKUX CBOHCTB Tel
(n3ydenne BTOpOTO 3akoHa HEBIOTOHA, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCHMOCTH IIEpHOJIa
KOJIeOaHMM TIPYKUHHOTO MasgTHHKA OT MacCHl Ipy3a M KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYABl MajbIX KOJcOaHW, MPSAMOJMHEHHOE PACIPOCTPAHCHHE CBETA, Pa3IOKCHUE
0eoro cBeTa B CIIEKTP, M3YYCHHE CBOWCTB HM300paXKCHHS B IUIOCKOM 3€pKajie M CBOMCTB



n300paXeHus1 MpeaMeTa B coOuparouei JIrH3e, HAOJIIofEeHHE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3IYYEHHUS): CaMOCTOATENIFHO COOMpaTh YCTaHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHMsI, OMTUCHIBATh X0/ OIIBITA U €T0 Pe3YIbTaThl, YOPMYIHPOBAThH BHIBOBI;
MPOBOJUTH TP HEOOXOAWMOCTH CEPHI0 MPSIMBIX W3MEPEHHH, OMpPENeNss CpelHee 3HaueHHe
n3MepsieMol BeTHMYrHBI ((DOKyCHOE pacCTOSTHHE COOMparoIieii JMH3BI), 00OCHOBBIBATH BEIOOD
crrocoba m3MepeHus (M3MEePUTENBHOTO TPUOopa);

MPOBOJNTH MCCIEAOBAHNE 3aBUCHMOCTEH (PU3MYECKMX BEJIMYMH C HUCIOJIB30BAHHEM MPSMBIX
M3MEepeHHi (3aBUCUMOCTD ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM ABIKEHUU 0€3 HadalbHOM
CKOPOCTH, TeproAa KojeOaHWil MaTeMaTH4ecKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yTia OTpaKEeHUs CBETA OT yIJia aIeHUs U YIJIa MPEJIOMIICHHS OT YIJIa TaJAeHNs): TNIAHUPOBATh
HCCIIEIOBaHNE, CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY, (DPHKCHPOBATH Pe3yNIbTAThI MOTYIEHHON
3aBUCHMOCTH (PM3MYECKWX BEIWMYMH B BUAE TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEOBAHNUS;

MPOBOJHUTH KOCBEHHBIE M3MEPEHUs] (PU3NUECKUX BEIMYUH (CpPEeIHSSI CKOPOCTh M YCKOpPCHHE
Tela TpPH PABHOYCKOPEHHOM JIBIXKCHUH, YCKOpEHHE CBOOOJHOTO MaJeHHs, >XECTKOCTD
MPYKHUHBI, KO3()PUIMEHT TPEHUS CKOJIBKEHUS, MeXaHHIecKas padoTa U MOITHOCTh, YaCTOTA U
nepuoa  KojeOaHWM MaTeMaTHYeCKOTO W TPYXHHHOTO MAasTHHKOB, OITHYECKas Chia
coOuparomeld JHH3BI, PATUOAKTHBHEIN (OH): TUTAHWPOBAaThH H3MEPEHHA, COOHMpaTh
OKCIIEPUMEHTAIEHYI0 YCTAaHOBKY U  BBINIOJNHATH HW3MEPEHUs, CIEAysd MpPeIOKEHHOM
WHCTPYKINY, BBIUUCIAT 3HAYCHHE BEJIMYMHBI M aHAM3UPOBATH MOTYYEHHBIE PE3YIBTATHI C
y4€TOM 3aJJaHHOM MOrPEIIHOCTH U3MEPEHHIA;

coOJII0IaTh TpaBUiia TEXHUKK 0€30MacHOCTH NpHU paboTte ¢ 1abopaTopHBIM 000PYIOBaHUEM;
pa3iuyuaTh OCHOBHBIE NPWU3HAKA HM3YyYEHHBIX (DM3MYECKUX MOJeNlell: MaTepuanbHas TOYKa,
abCoNIOTHO TBEPAOE TENO, TOYEUYHBI MCTOYHHWK CBETa, JIyd, TOHKAas JIMH3a, IUIaHeTapHas
MO/IeNIb aTOMa, HYKJIOHHAsI MOJIeIhb AaTOMHOTO SIIIPa;

XapaKTepH30BaTh MPUHIMIEI JSHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOHCTB C
OTOpOH HAa WX OmHCaHUs (B TOM YHCIE: CIHAJOMETp, JAaTYMKH IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, O3XOIOT, OYKH, IEePHUCKOI, ¢oToamnmapar, ONTHYECKHE CBETOBOJPI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiibcoHa), MCTONB3ys 3HAHWS O CBOWMCTBaX (DHU3MUECKUX
SBJICHUH M HEOOXOUMbIEe (PU3NIECKUE 3aKOHOMEPHOCTH;

WCTIONb30BaTh CXEMBI W CXEMATUYHBIE PHUCYHKH H3yYEHHBIX TEXHUYECKHX YCTPOKCTB,
W3MEPHUTEIbHBIX TPUOOPOB M TEXHOJOTHMYECKHX TPOIECCOB IMPH PpEHIeHHH y4eOHO--
MPAKTHYECKUX 3a/1a4, ONITUIECKUE CXEMBI JIJIsl TIOCTPOSHHS N300paKeHHI B TUIOCKOM 3epKalie ’
coOuparolel JInH3e;

NPUBOJIUTH MPUMEPHI (HaX0AUTh MH(OpMAIHMIO 0 puMepax) MPaKTUIECKOTO HCIOIB30BAHUS
¢u3NUeCKUX 3HAaHUH B IIOBCETHEBHOM KU3HH 1151 oOecieueH s 0e3011acCHOCTH IIPH 0OpallieHnn
¢ npuOopamMH M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHs 30POBbS M COOMIOACHHS HOPM
9KOJIOTHYECKOr0 MOBEICHHS B OKpPYXKAIOIEH cpene;

OCYIIECTBJIATH TOMCK HH(pOpMaIK (PU3NIECKOTO cojpepikanus B VIHTepHETe, CaMOCTOSATEIIBHO
(GhopMyIUpYsT TIOUCKOBBIHA 3alpOC, HAXOIUTh IyTH ONPEACICHUS JTOCTOBEPHOCTH IMOJYyUYSCHHON
I/IH(i)OpMaIII/II/I Ha OCHOBC NMMCHOILINXCS 3HAaHUU U JOIIOJTHUTCIIbHBIX UCTOYHUKOB,

WCIIONb30BaTh TIPW BBHIMOJIHEHWH Y4YeOHBIX 3alaHuil Hay4YHO--TIOMYJSIPHYIO JIUTEPATYpPY
(U3NYECKOTO COJIEPXKAHMUsS, CIPABOYHBIE MaTepHalbl, pecypchl ceTd HHTepHeT, BlajeTh
npuéMaMy KOHCIIEKTHMPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMH(DOpPMAIMH W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE WH(OPMALUH H3
HECKOJBKHX HMCTOYHHMKOB (PU3MUYECKOTO COAEP)KaHHA, MyOJMYHO NPEACTABIATH PE3yIbTAThI
MPOEKTHOW WJIM HCCIEIOBATEICKOM MEATeNFHOCTH, TPH 3TOM TPAMOTHO HCIOJIB30BATh
M3YYCHHBIM TOHATHHHBIA ammapaT H3y4aeMoro pasieia (HU3HKH H  COIPOBOXIATh
BBICTYIICHUE TIPe3eHTAITEH ¢ YIETOM OCOOCHHOCTEH ayAUTOPUHN CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iejioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Ogl TPOTLHBIC pﬁaKanecmne o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 Pusiica - Hayka o mpHpoze 2 0 0 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
12 Du3HHECKHE BETHIHHEI 2 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBII METOJ1 TO3HAHUS 2 0 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nea 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHH BelllecTBa
bu6mmoreka [IOK
21 CTpoenne peuiecTsa ! 0 0 https://m.eds00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 5 0 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Pa3nen 3. /IBukeHre U B3aUMO/IeiiCTBHE TeJl
bubmuorexa [JOK
31 Mexanmaeckoe ABIKEHAC 3 0 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 HMuepus, macca, nioTHocts 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuta. Bunsr cun 14 1 0 bubmnorexa LIOK

https://m.edsoo0.ru/7f416194
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Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEl U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMHU, KUJKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlanenue xuaKoctn S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBicHHe 6 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubmuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOIHOCTh. JHEeprust
bubmuorexa [JOK
51 PaGota u mommHoCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarusMbl > https://m.eds00.ru/7416194
bu6mmoreka [IOK
>3 Mexareckas SHepria 4 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KounuecTBO JJIeKTPOHHbIE
Jara
Nem/m  Tema ypoka 4aCcoB uugposbie
H3ydYeHHUs
oOpa3oBaTe/ibHbIE
pecypchl
1 ®dusnka — HayKa O MPUPOJIC. 1
SIBieHus: IpupoabI
bubmuoreka [JOK
2 Pusirieckue SBICHIS 1 https://m.edsoo.ru/ff09f72a
3 Pu3nyecKue BeJIMYNHbI U UX 1 bubnuorexa [JOK
U3MEpEHHE https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenne
4 TeMIepaTypsl IIpy MOMOLIU 1 bubnuorexa [JOK
JKUJKOCTHOTO TEPMOMETpA U https://m.edsoo.ru/ff09f72a
JlaTYMKa TeMIlepaTypol"
M .
5 Ommcane gumiecxn amaermic 1 bu6morerca LIOK
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeIIeH
Ypok-uccnenosanue "[Ipoepka
TUIOTE3bI: JaTbHOCTD MONETA
6 nIapuka HyII[HeHHOFO 1 bubmmorexa [JOK
’ https://m.edsoo.ru/ff09f72a
TOPU30HTAIILHO, TEM OO0JIbIle, YeM
OoJblie BbIcOTa Mmycka"
;| Cpemesemerme Ome, | BuGmores 10K
A HIWIE JUICKD https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIIESCTBA 1 Bubmioreka IJOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoBanue «OMnbITH O
9 H£6J'IIO,ZI€HI/I£) TEIIOBOTO 1 bubamorexa LIOK
https://m.edsoo.ru/ff09f72a
pacIIupeHHsl Ta30B»
bubmuorexa [JOK
10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1 https://m.edsoo.ru/ff09f72a
Oco0eHHOCTH arperaTHbIX
11 cocTossHu# BoJbl. OG00IIEHHE 110 1 bubmmoreka [IOK
pazneny «llepBoHavaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIIECTBA
MexaHnueckoe IBUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE 1 bubnmnoreka [JOK
neuxenue. Ckopoctb. EauHUIbI https://m.edsoo.ru/ff0a05c6
CKOPOCTH.
13 Konrposbnas padora (3a 1 1 bubnmoreka [JOK
4eTBepTh.). https://m.edsoo.ru/ff0a079c
14 Pacuer iyt u BpemeHu 1 bubnnorexka [HOK
IBIDKECHUSA https://m.edsoo.ru/ff0a0ae4
15 Wunepuus. Macca — mepa 1 bubnnoreka [JOK
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HHEPTHOCTHU TECJI

https://m.edsoo.ru/ff0a0cl10

IImoTHOCTE BemecTBa. Pacuer

16 Macchl U 00BbEMa Teja 1Mo ero bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGopaTtopHnas pabota
17 «OnpenenenHue MIOTHOCTU
TBEPJIOTO TEIA»
18 Pemenue 3amay o treme bubmuoreka [JOK
"[InoTHOCTD BemecTBa" https://m.edsoo.ru/ff0al23c
Cuta Kak XapakTepuCTUKa
19 B3P;J;Mone§chH; TpeI.;I'I TCHI/Ina Bubmorexa HOK
) https://m.edsoo.ru/ff09f72a
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSIKCHHS
(medopmariun) Npy>KUHBI OT
IIPUJIOKEHHOMN CUIIBI»
21 [[IBnenue TsroTenus. Cuia bubnnoreka [JOK
TSKECTU https://m.edsoo.ru/ff09f72a
22 waceoi rers, Bec rema, Pewee uGorera LIOK
e ’ " https://m.edsoo.ru/ff0al1778
3a1a4 1o Teme "Cuiia TshKecTH
23 naerax duecne bu6morer LIOK
) https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TUIaHET
bu6nmoreka [JOK
24 Msuepenne cu. Jlunavonerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocrs https://m.edsoo.ru/ff0a1778
C
26 HeJlIr([) X;Zigiiixn?g : HOM IpsIMO Eubmorexa IIOK
pabJe 8 p ’ https://m.edsoo.ru/ff0ala70
PaBHOpelCTBYIOIAS CHIT
7 Pemenue 3anay o teme bu6mmorexa [IOK
"PaBHOnelicTBYIOIIAA CHIT" https://m.edsoo.ru/ff09f72a
o8 Cuna tpenus u e€ Buasl. TpeHue B bubnuorexa [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
29 i{iﬁi&iﬁfﬂno(;ﬂf;;:}) e:;I;eHmI u bubmorexa LIOK
Al https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEN»
KonTpoJsbHas paGora (3a 2-10 bubnuoreka [IOK
30 4eTBEPTh) 11.12.2023 https://m.edsoo.ru/ff09f72a
Pemenue 3anau o remam: «Bec
31 Tena», «['paduueckoe bubnmoreka [JOK
nu300paxenue cuiy, «CHITbI, https://m.edsoo.ru/ff0alde0
«PaBHOIEMCTBYIOIIAS CUI»
30 KonTponbhas pabota no Temam: bubnmoreka [JOK

«MexaHn4uecKoe JABUKCHUCH,

https://m.edsoo.ru/ff09f72a
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«Macca, IIIOTHOCTEY, «Bec Temay,
«['padmueckoe n3obpaxxenue
cuin», «CHUIIbI»

Hasnenue. CriocoObl yMEHBIICHUS

bubmuorexa [JOK

33 Y YBEJIMYCHHUS AaBJICHUS https://m.edsoo.ru/ff0a20a6
.3
o | e oo Bt LOK
A : https:/m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua nasie é
35 Ten%hfnqmi[ﬂiﬁc?;i; ]:/I f"):;altxﬁ Bubmorexa HOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoHn [lackans
aBJICHUE ocC ase,
36 fbligaggoeBﬂXC(gf:BH:;i I(/:II/IFJIH bubmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenne 3agad mo reme
37 «/JlaBnenue IB[ncHzIKOCTI/I U rase bubmorexa [IOK
' https://m.edsoo.ru/ff0a2826
3akoH [lackaisi»
bubmuorexa [JOK
38 Coobmatomuecs cocy bl https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [loprneBoit bubnnoreka [JOK
JKAJIKOCTHBIN HacocC https://m.edsoo.ru/ff09f72a
a1 Atmocdepa 3emitn ¥ MPUYUHBI €€ bubnnoreka [JOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. AtmocdepHoe bubnuoteka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 Hsmepenune armocdepHoro bubnnoreka [JOK
nasienust. Oneit Toppuuenn https://m.edsoo.ru/ff0a2da8
I B 10K
A A https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI
b - .
45 Amvochepmoc rantcrne BuGorera LIOK
p A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTaX
16 Pemenue 3agaud nmo teme " bubmuorexa [JOK
ATtMocdepHoe naBieHue" https://m.edsoo.ru/ff09f72a
g | e BuSores 10K
pY ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHas paboTa
48 «OmnpeneneHne BhITAIKABAIOIIECH bubnmoreka [JOK
CHUJIbI, ICCTBYIOIIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTbHY
JlaGopaTopHas paboTa 1o Teme
49 «ccnenoBanue 3aBUCUMOCTH bubnmuorexa [JOK

Beca Teja B BOJIE OT 00bEMA
MOTPYKEHHOM B KUJIKOCTh YaCTH

https://m.edsoo.ru/ff0a3514
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TCIIa»

bu6mmoreka [IOK
50 Inaparue en https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota
"KoncTpyupoBanue apeoMeTpa
o1 WIH KO}II)C}inI;I/IPOBaHI/II; HOI[KIE u bubmorexa LIOK
. https://m.edsoo.ru/ff09f72a
ornpezeneHue eé
rpy30M0abEMHOCTH"
Pemenue 3agau no remam:
50 «lnaBanue cynos. bubnmoreka [JOK
BosnyxomiaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TeJ, KUAKOCTEH U Ta30B»
53 IToBrOopenue mno teme «/laBneHue bubnuorexa [JOK
TBEPABIX TEJ, )KUAKOCTEU U ra30B» https://m.edsoo.ru/ff09f72a
54 Koutpoasnas padora (3a 3-10 bubmuorexa [JOK
4YeTBEPTh). https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EAMHUIIBI MOIITHOCTH. bu6mmoreka [IOK
Mexanunueckas padbora. https://m.edsoo.ru/ff0a3f82
Vpok-uccnenopanue "Pacuér
56 MCI:HIHOCTI/I §a3BI/IBaeMOI7I npu bubmorexa LIOK
.. ’ " https://m.edsoo.ru/ff09f72a
MoIBEME T10 JIECTHUIIE
57 IIpoctele MexaHU3MBI. Phruar. bubnnoreka [JOK
PaBHOBecue cuit Ha peruare https://m.edsoo.ru/ff09f72a
Prruaru B TexHuke, OBITY U
58 npupoze. JlaboparopHas pabora bubnnoreka [JOK
«HccnenoBanue ycioBHil https://m.edsoo.ru/ff0a478e
pPaBHOBECHUS pbluara
59 Pemrenne 3agay o teme bu6mmoreka [IOK
«Y CIOBUS PaBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koa¢pdunuent nonesznoro
JIEMCTBUSI MEXaHU3MA.
60 JlaboparopHas paboTa BH6J_1HOTeKa HOK
. https://m.edsoo.ru/ff09f72a
«M3mepenne KI1/] HaknoHHOM
TIJIOCKOCTH
61 Pemenue 3amau mo reme "Pabora, bu6mmorexa [IOK
MotHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas 3He .
62 Kﬂljef;;ecga: Hfrllol;:;’{ HajibHas Eubmorexa LIOK
H https://m.edsoo.ru/ff0a4252
SHEPTHs
63 3aK0H COXpaHEHUsI MEXaHUIECKOM bubnmnoreka [JOK
SHEPIHUH https.//m.edsoo.ru/ff0a4360
YPOK-DKCIIEpUMEHT 110 TEME
"DKcepuMEHTAIbHOE
64 ONPEAEIIEHUE U3MEHEHUS bubnnorexka [HOK
KHUHETUYECKON U TOTEHIINAILHON https://m.edsoo.ru/ff09f72a
SHEPTUHU MPU CKATHIBAHUU TEJIA IO
HAaKJIOHHOM 1u1ockocTh"
65 PesepBHbIii ypok. Pabota ¢ bubmuoreka [JOK
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67

68

TekcTaMu 1o TeMe "JaBieHue
TBEPJBIX TEJ, )KUIKOCTEH U ra3oB"

IIpome:xxyTouHasi arTecTanus 3a
Kypc¢ 7-ro kiaacca (Konrp.
PaGora).

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o Teme "JlaBieHue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta3oB"

PesepBHblit ypok. Pabora c
TekcTamu 110 teme "Pabora.
MormHoctb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68
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bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe
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