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Padouas nporpamma yuyeoHoro npeamera «®u3nka. ba3oBblii ypoBeHb». 7-9 Ki1acchl
1. MOACHUTEJIbHASA 3AIIUCKA

IIporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOIo 0OwIero oOpa3oBaHUs COCTaBJI€HA 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
Bocriutanus u Konueniuu npenonaBanus yueOHoro npeamera «DOuzukay.

Copnepxanue mnporpamMmbl IO (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IpPaMOTHOCTH 00yYaroIIMXCsl M OpraHU3alUI0 N3yuyeHUs (PU3MKU Ha JIeSTebHOCTHON OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanmzanuu tpeboanuit ®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 pacupeiesieHue yueOHOro Marepualia o rogam 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 MOMOIIM YYUTENIO0 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 (usznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYI0 KAapTHHY MHpa, MIPEAOCTaBIsAET
HauOosiee sicHble OOpas3lbl MPUMEHEHHs HAy4HOTO METO/Aa IO3HaHUs, TO €CThb cHoco0a MOJyYeHHs
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa W3 TIABHBIX 337ad (PU3UUECKOro 00pa3oBaHUs B CTPYKType oOmiero oOpa3oBaHHs COCTOUT 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 OOBSACHSATH SIBICHUS;
® 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
npemnojiaBaHus yueoHoro npeamera «Pusuka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoit denepanumy,
peayn3yIolMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble NPOrpaMMbl, YTBepKIEHHOW pemeHuemM Komteruun
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 NPEACTABICHUI O Hay4YHOM METOJle MO3HaHUs U (OPMUPOBAHHE HCCIIEI0BATEIBCKOTO
OTHOILIEHHUS K OKPYXAIOLIUM SIBJIICHUSM;

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

e (opMHUpOBaHME TPEACTABICHUN O PONM (U3UKU U PA3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHUI;

® pa3BUTHE MNPEJACTABICHUI O BO3MOXKHBIX cdepax Oynymieidl mpodeccnoHambHON NeSTeNbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeeMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JlocTukeHne 3THX Lejell MmporpaMMbl MO (U3MKE Ha YpOBHE OCHOBHOIO O0IIEro oOpa3oBaHUs
o0ecreynBaeTcs pelieHueM CIeIyoIuX 3aay:



e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHMHU BEIIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX,
ANEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e npuoOpeTeHHEe yMEHUIH OMNHCHIBAaTh M OOBACHATH (DU3WYECKHE SBJICHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUH;

® OCBOCHHE METOJIOB PCIICHHUS MPOCTEHIIMX pPACYETHBIX 3a7ad C HUCIOJIb30BaHUEM (DHU3HUCCKUX
MOJIEJICH, TBOPYECKUX M MPAKTUKO-OPHUCHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHHMU HAOMIONATh MPUPOIHBIC SBJICHUS M BBIIOJIHATH OIBITHI, TaOOpAaTOPHBIE PaOOTHI
1 DKCIIEPUMEHTAIbHBIC UCCIICIOBAHHUS C UCTIOIb30BAaHUEM H3MEPUTEIBHBIX PUOOPOB;

® OCBOCHHE NMPUEMOB PabOTHI ¢ HHPOPMAIUCH (PU3NISCKOr0 COJCPIKAHUS, BKIIOYas HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSAX (DU3NUKH, aHAIHU3 U KPUTHIECKOE OILICHUBaHUE HH(OPMAIINH;

e 3HAKOMCTBO cO cdepamMu NPOPECCHOHATBHON JEATEeIbHOCTH, CBS3aHHBIMH C (DU3HKOH, |
COBPEMEHHBIMH TEXHOJIOTMSMH, OCHOBAHHBIMH Ha JOCTHKCHUAX (DU3HUCCKON HAYKH.

Ha n3ydenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus OTBOJAUTCS B 7

KJacce — 2 Jaca B HeJelIo, B 8 Kjacce — 2 yaca B HeJIento, B 9 kitacce — 3 yaca B HEJIEIIO.

[Ipeuiaraemelii B mporpamme 1o (U3UMKe IepedyeHb JadopaTOpHBIX pabOT M ONBITOB HOCHUT
pPEKOMEHIaTeNNbHbI XapaKTep, YUUTENb JIeNaeT BHIOOP MPOBEAEHHUS JIAOOPATOPHBIX pPabOT M ONBITOB C
y4€TOM HHJIUBUIYaJIbHBIX OCOOEHHOCTEH OOy4arouMxcs, CHUCKAa SKCIEPUMEHTAIbHBIX 3aJaHuil,
IpeyUlaraéMblX B paMKaX OCHOBHOI'O I'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pu3mke.

2. COAJEP)KXAHUME OBYYEHUSA

7 KJIACC

Paszpnen 1. dusuka u e€ poJib B NO3HAHUM OKPYKAKOLIEro MUPA.

®dusuka — Hayka o npupoze. SBneHus npuponbl. Ousnueckue sBICHUS: MEXAHUYECKUE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennuuHbl. M3mepenue ¢usmuecknx enuunH. Dusnueckue npubdopsl. [lorpemHocts
n3MepeHuil. MexayHapoaHas cuctemMa eIMHULL.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAayKHW H3Y4alOT MpUpPOAY. EcTecTBEHHO-HayuHBI METOoA
MO3HAHUS: HAOJI0/IeH!Ee, TOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE
TUIoTe3, 00BbsICHEHNE Ha0I0JaeMoro aBieHus. Onucanne GU3NUEcKuX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHuueckue, TeMI0BbIE, JEKTPUUECKHUE, MAarHUTHBIE, CBETOBbIE SIBJICHMS.

2. ®usnueckue npuOOPHI U MpoLEAypa NPAMBIX U3MEPEHUH aHATIOTOBBIM U LIU(PPOBBIM TPHUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenesnenue eHbl JeJIeHUs IIKalbl U3MEPUTEIbHOT0 Mprodopa.

N3mepenue paccTossHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEN.

N3mepenue temrepatypsl IpH MOMOIIH KUIKOCTHOIO TEPMOMETPA U IaTYMKaA TEMIIEPaTyphl.

ok wnNE

[IpoBenenune wuccienoBaHud MO MPOBEPKE THUMOTE3bI: JAJBHOCTh MOJIETA IIAPHKA, MMYIIEHHOTO
TOPU30HTANLHO, TEM OOJIbIIIEe, YeM OOJIbIe BBICOTA ITYCKA.

Paspen 2. [lepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BelleCTBA.

CTpO@HI/Ie BCILIECTBA: AaTOMBI H MOJ'IGKYJ'II)I, nux paSMepI)I. OHI)ITI)I, JOKAa3bIBAKOIIHC I[I/ICerTHOG
CTPOCHUE BEIIECTBA.

JIBrkeHue uactull BemiecTBa. CBs3b CKOPOCTH JBMXKEHUSI YacTHI] ¢ Temreparypoi. bpoyHoBckoe
nsuxkenue, 1uddys3us. BzanmonelicTBrue 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBAHHE.



ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIITUYECKUX) Tell.
B3aumocBsi3p MeX1y CBOWCTBaMHU BEUIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHYKEHUS.

2. HaGmonenue nuddys3un.

3. HaGmronenue siBneHUH, 0OBSICHSIOMUXCS MPUTSHKCHUEM WIIH OTTAIKMBAHUEM YaCcTHUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Oruenka quamerpa aroMa METOJOM PSIOB (C UCIIONIb30BaHueM (poTorpaduii).

2. OmbIThl IO HAOJIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBukeHnne u B3auMoieiicTBe TeJl.

Mexanuueckoe BHKeHUE. PaBHOMepHOe M HepaBHOMepHoe jBMkeHue. Ckopoctb. Cpenssis
CKOPOCTbH IMPU HEPABHOMEPHOM JIBIKEHUU. Pacu€T myTH v BpeMeHU JIBHKEHUS.

SIBnenune wHepuuu. 3aKOH HHepUMH. B3aumonelcTBuME Tel Kak MNpUYMHA HM3MEHEHHs] CKOPOCTH
IBUKEeHMsI Tell. Macca kak Mepa UHepTHOCTH Teina. [lnoTHocTh BemecTBa. CBA3b INIOTHOCTH C KOJIUYECTBOM
MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozeiicTsus ten. Cuna ynpyroctu u 3akoH I'yka. 3mepenue cuisl ¢
MOMOIIBI0 TUHAMOMETpa. SIBieHHe TAroTeHus u cuia TshkecTd. Culla TSHKECTH Ha JIpYrux miaHeTax. Bec
tena. HeBecomocth. CroskeHue CuWII, HApaBIIEHHBIX MO OAHOW mpsiMod. PaBHonelcTByromas cui. Cuna
TpeHus. TpeHue CKOIBKEHHS U TPEHUE MTOKOs1. TpeHue B MpUpoIe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.

N3mepenune ckopocTu MpSIMOJIMHEHHOTO ABHKEHUS.

HaGnronenue siBieHUs] HHEPLIUH.

Habnronenne u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBHH TEIL.

CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cull, HampaBJICHHBIX M0 OJHON MPSIMOH.

ﬂaﬁopamopnbte padomout u onvimol.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO  JBWKEHHMsS (IIapuka B OKUAKOCTH, MOJEIHU
AIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

S

2. OmpeneneHue cpeHEd CKOPOCTH CKOJIbKEHUS OpyCcKa Wi IIapHKa MO HAKJIOHHOM MJIOCKOCTH.

Omnpenenenne IIOTHOCTU TBEPIOTO TeENA.

4. OmpITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (nedopmanuu) MPYKUHBI  OT
IIPUJIOKEHHOMN CHJIBL.

w

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Teja M XapakTepa
CONPUKACAIOIIMNXCS] TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

HaBnenue. CriocoObl yMEHbBIIICHUS U yBETUYCHUs JaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh JaBICHHUS
raza or o0wréma, Temreparyphl. [lepeqada mnaBineHus: TBEPABIMHU TEJIaMH, XHUIKOCTSIMH U Ta3aMu. 3aKOH
[Tackans. [IlneBMaTnueckue MalIMHbI. 3aBUCHMOCTH JIaBJIE€HUS KMJIKOCTH OT TNyOuHBL. ['MapocraTudeckuii
napazaokc. Coobmiaromuecs cocyabl. [ uapaBarueckue MeXaHU3Mbl.

Atmocdepa 3emnn u atMocdepHoe HaBieHue. [IpUYMHBI CyIIeCTBOBAHHS BO3AYIIHOW 00O0JIOUKU
3emumn. Ot Toppuuermm. M3mepenne atMochepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEM Mopst. [IprOops! 1i1st n3MepeHust aTMOCQEepHOTO 1aBICHUSI.

JleiicTBHE XKUIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Tello. BeITankuBaromas (apXuMe[oBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBIIEHUS T'a3a OT TEMIIEPATYPHI.



ok wnN

[lepenaya naBneHus KUIKOCTHIO U Fa30M.

Coo0bmarommuecst CoCybl.

I'mpapaBnnueckuit mpecc.

[IposiBnenue nericTBUs aTMOC(HEpHOTO TaBICHHUS.

3aBUCHUMOCTh BBITATKUBAMOIICH CHJIBI OT 00BEMa MOTPYKEHHOW 4YACTH Tela W IUIOTHOCTHU
AKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue muiaBaHMs TEN: IUIABAHUE WJIM IOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOLUEHHS
IUIOTHOCTEW TE€JIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyXKEHHOMN B )KUJIKOCTh YaCTH Tena.
OrnpenenieHne BBITAIKUBAKOUIEH CUIIBL, ICHCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICMCTBYIOIIEH HA TEJIO B )KUIAKOCTH, OT MAcChl
Tena.

OnpIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTbh BBITAJIKMBAIOIIEH CHJIbI, JEHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH TEJA U OT MIOTHOCTU KUAKOCTH.
KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHHME JIOAKM U ONpeleieHue  eé
Irpy30N0AbEMHOCTH.

Pa3nea 5. PaGora n MoHOCTDh. JHEprus.

Mexanunyeckas padora. MOIIIHOCTb.

IIpocTble MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBWiio paBHOBecus pblyara.
[Ipumenenue npaBuiia paBHOBECHS pbluara K Osoky. «3osnotoe mnpaswio» mexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. Kunetnueckas M noreHuuanbHas sHeprus. lIpeBpamienue omHoro Buaa
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs PHEPIMH B MEXaHUKE.

Hemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomsl u onvimel.

1. Omnpenenenue pabOTHl CUJIBI TPEHUS NMPH PABHOMEPHOM JABMKEHHM Tejla 1O TOPU30HTAILHOU
MTOBEPXHOCTH.
2. HccnenoBaHue yClOBHM paBHOBECHS pblyara.
3. HNsmepenune KIIJ] HaKTOHHOM MIOCKOCTH.
4. H3yyeHune 3aKOHA COXPAHEHUSI MEXaHHUYECKON SHEPIHUU.
8 KUIACC

Pa3gen 6. TerioBbIie ABJICHUS.
OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETHUECKON TEOPHH CTPOCHHUS BellecTBa. Macca u pa3Mepsl
aTOMOB M MoOJeKyld. OTMbBIThL, TOITBEPKIAIONINE OCHOBHBIE TOJOXKEHHUS MOJCKYISIPHO-KHHETUIECKON

TEOPHH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHui BemiectBa. Kpucranmnyeckue u aMmopHbie
Tena. OOBsICHEHHE CBOWCTB Ta30B, KMAKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJEKYISpPHO-
-KUHETHUYeCKOoM Teopun. CMauynBaHUE U KalWIISPHBIE SBICHUA. TeIIoBoe pacllupeHne U CKaTue.

Temnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBMXKEHMSI 4YacTULl. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsi BHYTPEHHEH SHepruu: Terulonepenadya M coBeplieHue padoThl. Buisl

TCIJIoNEepCaavun: TCIJIONPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.
KonanuecTBO TEIIOTHI. YaenpHas TEIUIOEMKOCTH BEIECTBA. TermmooOMeH U TEIIOBOE PaBHOBCCHUC.
YPaBHeHI/Ie TemoBoro Oananca. IlmaBienue u OTBCPACBAHUC KPHUCTAIIMYCCKUX BCHICCTB. Y nenpHas



terioTa TuiaBieHus. [lapooOpasoBanue u kouaeHcanusa. Vcmapenwe. Kumenwe. YnenpHas TermioTa

napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Bnaxnocts Bo3ayXa.
DHeprus TOIMBa. Y IeiabHas TEII0Ta CrOPaHUS.

[Ipunnumner pabotel TerioBbix aurarenei KIIJ TemmoBoro nmpurarens. TersoBble IBHTaTeiad U

3alUTa OKPYKAIOMIEH CPeIbl.
3aK0H COXpaHEHHS U MPEBPALICHIUS SHEPTUH B TEIUIOBBIX MPOIECCax.
emoncmpayuu.
Hab6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6mronenue quddysun.
HaGmoienue SBICHUI CMAYMBAHMS U KAMMJUTSIPHBIX SBJICHUA.
Haburoienre TemioBoro pacimpeHus Ted.

[IpaBuiia u3mMepeHus TeMIeparypsbl.
Bune! teronepenayu.
OxmnaxieHre Ipy COBepIICHUH PabOThI.

OO NOU A WNRE

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CUTIAMH.

[EEN
o

. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BELECTB.

[y
=

. HaOmronenue kumneuus.

=
N

. HabmroneHme nocTosHCTBa TeMIepaTyphl PH IIIABJICHHUH.

13. Mozenu TENJIOBLIX ABUTATEIEN.

Jlabopamopuuvie pabomot u onvimel.

1. OmbIThl IO OOHAPYKCHUIO JCUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSDKEHUSI.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIIIPHIIA.

vk wnN

OXJIAXKJICHUA.

H3menenue JaBJICHUS ra3a Ipyu USMCHCHUU 00bEMa U Harp€BaHnuu UJIN OXJIAXKICHUU.

OnbITH IO Ha6J'IIOI[eHI/IIO TCILIOBOI'O paClIUpPCHUA I'a30B, JKUJKOCTEN U TBépI[BIX TCII.

OHLITBI, ACMOHCTPUPYIOIIHUE 3aBUCUMOCTDb HABJICHHUSA BO3AYyXa OT €ro 00BEMa u Harp€BaHus WA

6. IlpoBepka runoressl JUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTU B TEPMOMETPHUYECKON

TpyOKe OT TeMIepaTyphl.

7. HaOmroneHue M3MEHEHUs BHYTPEHHEH SHEPruu Tena B pe3yibTaTe Temjonepeadyd U padoThl

BHCIIHUX CHIJI.

8. HccnenoBaHue siBJIEHUS TEMJI000OMEHA MTPU CMELIMBAHUU XOJIOJAHON U ropsYei BOBI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOAOH IpU TEINIOOOMEHE C HarpeTbiM

MCTAJUIMYCCKUM HUIUHIPOM.
10. Omnpenienenrie yaeapbHOU TEMII0EMKOCTH BEILIECTBA.
11. HccnenoBanue mpouecca UCIapeHus.
12. OmnpenieneHrie OTHOCUTENBHOMN BIa)KHOCTH BO3TyXa.
13. Onpenenenye yieabHON TEIUIOTHI IUIaBJICHUS JIbJIA.
Paznen 7. diiekTpuyeckue ¥ MarHMTHbIE SIBJICHUS.

3J'IeKTpI/ISaI_II/I${ TCII. I[Ba poaa SJICKTPUUYCCKUX 3apsa0B. BzaumopeiictBue 3apsSKCHHBIX TCJI. 3akoH
KleOHa (SaBI/ICI/IMOCTL CHUJIBI B3aMMOOCHCTBUS 3apAKCHHBIX TCJI OT BECIIMYNUHBI 3apA10B U PACCTOAHUA MCKIAY

TeIamu).

Onektprnueckoe mone. Hanpsok€HHOCTh  anekTpudeckoro  mosst.  IIpuHiun

ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

CyIEpIO3ULUN

Hocurenu QJICKTPUYCCKUX 3apsA10B. 3HeMeHTapHBII>i BHeKTpI/I‘{CCKI/Iﬁ 3apsan. CTpOCHI/Ie aToMa.

[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.



DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHUSA JJEKTPUYECKOrO TOKA. VICTOUHMKM MOCTOSITHHOTO
ToKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE, XWMHMYECKOe, MAarHUTHOE). DJEKTPUUECKHH TOK B
KUIKOCTSAX U ra3ax.

Onexktpuueckas 1enb. Cuna Toka. DiekTpuueckoe HanpspkeHue. CONpOTUBIEHHE IPOBOJHHUKA.
VYaensHOE compoTUBJIeHHE BellecTBa. 3akoH Oma s yyactka 1end. [locienoBarenbHoe U napajuienbHOE
COEIMHEHHE MTPOBOTHUKOB.

PabGota M MOLIHOCTH 3JEKTpUYECKOT0 Toka. 3akoH JDxoyms—JleHnma. OneKTpuuecKkue Lemnu |
NOTPeOUTENH ICKTPUIECKOM SHeprun B ObITY. KOpoTKOe 3aMbIkaHMe.

[Toctosinubie MarHuThl. B3anMonelcTBHE MOCTOSHHBIX MarHUTOB. MarnutHoe mnoisie. MarautHoe
noJie 3eMJIM U €ro 3HaueHue Ui >Ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE 1oJie 3JIeKTPUYECKOro TOKa.
[IpumeHeHne »31EKTPOMarHUTOB B TEXHHUKE. JIeHiCTBME MarHUTHOrO MOJsl Ha IMPOBOJHUK C TOKOM.
DneKTpoABUIaTeIb IOCTOSHHOIO TOKa. Mcronb3oBaHue 37€KTpoABUraTeNell B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTe.

OnbiTel ®Dapajned. SBieHue 3jeKTpoMarHuTHOM MHAYKIWU. [IpaBuno Jlenma. DaekTporeneparop.
CriocoObl TONy4YeHUsI DSJCKTPUUYECKOH HHEPruu. ODJIEKTPOCTAaHIMH Ha BO30OHOBISEMBIX HCTOYHHUKAX
SHEpPrUHu.

Hemoncmpayuu.

DneKTpu3aius Tel.

JIBa posia JIEKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
Y CTpOUCTBO U IEHCTBHE IEKTPOCKONA.

DnekTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEeHUS IEKTPUUECKUX 3apsI0B.

[TpOBOAHUKY M TUANIEKTPUKH.

MonenrpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

HcToYHHMKH MOCTOSHHOTO TOKA.

WooNOUL A WNPRE

JIeNCTBUA DIEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUUYECKUN TOK B JKUIKOCTH.

. I'a30BbIii paspsn.

. I3Mepenue cuibl TOKa aMIIepMETPOM.

. I3MepeHne 21eKTpUYECKOro HANPSKEHNsI BOJIbTMETPOM.
. PeoctaTt u mara3uH conpoTuBIEHUN.

e
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. B3aI/IM0I[CI\/JICTBI/I€ IIOCTOSSHHBIX MAarHuToOB.

[EEN
[<)]

. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/IesICHUs MMOJTIOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

. OneIT Opcrena.

. MarauTHoe€ 1oJje Toka. DJIeKTPOMarHur.

N R R R
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. JleficTBME MarHUTHOTO TIOJIsI HA MTPOBOJHUK C TOKOM.

N
=

. DNeKTpoABUTaTENb MIOCTOSHHOTO TOKA.

. UccnenoBanue siBI€HUS JIEKTPOMArHUTHON UHAYKIIUH.

. OnbiTEl Dapanes.

. 3aBUCHMOCTb HAIlpaBJIEHUsI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHMSI.
25. DyieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomol u onvimel.

1. OmnbIThl N0 HAOJIOIEHUIO AJIEKTPU3ALNHI TeJl UHAYKIIUEN U MPU CONTPUKOCHOBEHHUH.
HccnenoBanue 1eiCTBUSA JIEKTPUUIECKOTO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

N NN
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3. CoOopka u mpoBepka pabOThl ANEKTPHUUECKON 1IEMH MOCTOSIHHOTO TOKA.
4. H3MepeHue u peryaupoBaHue CHIIbI TOKA.
5. M3mepeHue u perynupoBaHue HaMPSKEHUS.



6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Ye€pe3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA
1 HaIIpsDKEHUSI Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTUBIIEHHSI IPOBOJHUKA OT €T0
JUIVHBI, IUIOLIAHU IIONIEPEYHOr0 CEYCHUS U MaTepHala.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSHKEHUW TMpPU TMOCIEAOBATEIBHOM COECIMHEHUHM JABYX
PE3UCTOPOB.

9. IIpoBepka npasuiia Ui CUIIBI TOKA IIPU MapAJUICIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne padOTHI HEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHrie MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUsI Ha HEl.

13. Onpenenenue KIIJ] narpesarens.

14. VccnenoBaHne MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

15. MI3yyeHne MarHuTHOTO TOJIE IOCTOSTHHBIX MarHUTOB NMPH UX OOBEANHEHUH U Pa3IeIICHUH.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHura
OT CHUJIbI TOKA Y HANPABJICHUS TOKA B KaTYILKE.

18. M3ydeHue neicTBUSI MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KonctpyupoBanue 1 u3yueHue padoThl IIEKTPOABUTATENS.

20. U3mepenne KIIJl anexTpoaBUTraTeIbHON yCTAHOBKHU.

21. OnbITHl 110 UCCIEIOBAHUIO SIBJICHUS 3JEKTPOMAarHUTHON MHAYKLHHU: MCCIEI0BAaHUE W3MEHEHUN
3HA4YEHMS U HANPABIICHUS] MHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3zngen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe aBmxkeHue. MarepuanbHas Touka. Cucrema  orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBHM)KEHUA. PaBHOMEpHOE MpSIMOJIMHENHOE ABWXEHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs: CKOPOCTh TeJla IIPY HEPABHOMEPHOM JIBHXKEHUU.

Yckopenue. PaBHoyckopeHHOe npsMoinHeHoe nBmkenue. Coboanoe nagaenue. OneiTel ["amues.

PaBHOMepHOE IBMXKeHHE MO OKpykHOcTH. Ilepuon u wacrora obOpamenus. JIuneitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IIepBeit 3akoH Hprorona. Bropoit 3axkon Hertorona. Tperuit 3axkoH Herorona. IlpuHiun
CYIEPIIO3HULIVH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cuia TPEHUs CKOJIBKEHUS, CHUIIa TPEHUS MOKOs, JpYyTHe
BH/IBI TPECHHUSL.

Cuna Ts>KeCTU U 3aKOH BCEMUPHOTO TSATOTEHUsSI. Y CKOpeHHe CBOOOIHOTO NajieHus. [IBUKeHHe MIaHeT
Bokpyr CounHua. IlepBas kocMudeckas ckopocTb. HeBecoMocCTh U neperpys3kH.

PaBHOBecue MmarepuanbHON Touku. AOcComOTHO TBEpAoe Teno. PaBHOBecue TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc tena. MI3MeHeHne mMmitynbea. VIMITynbC CHibl. 3aKOH COXPAaHEHMsI MMITylbca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabota U MoUTHOCTh. Pabora cui TskecTd, ynpyroctu, TpeHus. CBs3b SHEPruH U
pabotel. IloreHnmanbHas sHEprus Tena, MOAHITOrO HaJl MOBEPXHOCThIO 3eMiu. [loTeHnumanbHas sHeprus
ckaroil mpyxusbl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUN.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4eCKOTo IBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Te OTCUETA.



o kuw

9.

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

CpaBHeHHE TyTeH M TPAeKTOPHUI IBI)KEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIHHO Pa3HBIX Tell
OTCYETa.

H3mepeHne CKOPOCTH U YCKOPEHHS MPSIMOJIMHEHHOTO ABHKEHHUSL.

HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO IBUKCHHUS.

HaGmronenne IBMXEHHS Tea 0 OKPYKHOCTH.

HaOmonenne MexaHWYECKHX SIBJICHHH, MPOUCXOMSIIMX B cucreMe orcuéra «Temexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHTENIFHO KabuHeTa (Gpu3nku.

3aBHCHMOCTB YCKOPEHUS TeJla OT MAcChl TeJla U ICHCTBYIOUICH HA HETO CHJIBL.

Habnronenne paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEII.

W3meHeHue Beca Tena npu yCKOPEHHOM JIBHYKCHHH.

[Tepenava nMiysbpca pu B3aUMOJICHCTBHHU TEII.

[TpeoOpa3oBanust SHEPTUH MTPU B3AUMOJICHCTBUH TEJI.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOACHCTBHU.

CoxpaHeHune UMITyJIbca IPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBUM.

HaGumoieHne peakTHBHOTO JABUKCHHUS.

CoxpaHeHne MEXaHUYECKOH SHEPTHH MTPHU CBOOOTHOM Ta/ICHHUH.

CoxpaHeHne MEeXaHHYECKOIl SHEPTUH IIPU JIBHIKEHUH TeJla M0J] IeHCTBUEM TIPYKHHBIL.

Jlabopamopuusie pabomot u onvimel.

1.

N

10.

11.

KoncTpynpoBanue Tpakta sl pa3roHa ¥ JalbHEHIIEr0 PaBHOMEPHOrO JBHKCHUS IIApUKA WIIU
TCIICIKKU.

Omnpenenenne cpeaHeil CKOPOCTH CKOJBKEHHUS OpycKa WM ABIDKEHHsS IIApUKa 10 HAKIOHHON
MJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tela Mpy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBUKCHUHU 0€3 HadaIbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JBI)KEHUHM 0€3 HAdalbHOH CKOPOCTH ITyTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEeIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAIIBHOTO JIaBIICHUS.
Omnpenenenue kodppuimeHTa TPEHHUS CKOTBKCHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CWIBI TPEHHUS MPU PABHOMEPHOM JABM)KEHHUU Teja MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

Omnpenenenue padOThI CHIIBI YIIPYTOCTH MPU MOAbEME Ipy3a C UCTIOIB30BAHUEM HEIMOJBHKHOTO U
MOJABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pasznen 9. Mexanuyeckue KoJjie0aHUs U BOJHBI.

KonebarenbHoe apmxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHHI: MEepHOJ, YacToTa, aMIUIUTY/A.
Matematuueckuil U py>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeabHOM JABIKEHUU.

3aryxatomue kosebanus. BeiHyxneHHble konebanusi. Pesonanc. Mexanudeckue BOJHBL. CBOMCTBa
MEXaHUYEeCKHX BOJH. [Ipo1obHbIE U MONepeyHble BOHBI. [[JIMHA BOJHBI U CKOPOCTH €€ paclpOCTPaHECHUS.
MexaHn4eckue BOJHBI B TBEPIAOM TENE, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHppa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1.

vk wN

Habmtonienue xosnebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI U pe30HaHca.

Pacnipoctpanenue npoJoiabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
HabmnroneHne 3aBUCHIMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.



6. AKYCTHYECKHU PE30HAHC.

Jlabopamopnusie pabomot u onvimel.

Omnpenenenre 4acTOThl U Mepro/ia KoIeOaH! MaTeMaTHIeCKOT0 MasiTHUKA.

OrnpezenieHre YaCTOTHI U IEPHOJIa KOJICOAHHM MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Niepuoa KojaeOaHui OIBEIICHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IIepUoa KojeOaHUui Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MepHoJIa KosieOaHHil rpy3a, IOJBEIICHHOIO K HUTH, OT Macchl Ipys3a.

ok wnNnE

OmnbITH, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD MEPHUO0/Ia KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U )KECTKOCTHU NPYKHUHBI.
7. U3mepeHue ycKOpeHUs: CBOOOIHOTO MaJICHHUS.
Pa3znes 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DIEeKTPOMarHuTHOE 1oJie. DIIEKTPOMAarHuTHbIE BOIHBL. CBOMCTBA 3JIEKTpOMarHUTHbIX BOJIH. [Ilkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcr0Ib30BaHNE 3JEKTPOMArHUTHBIX BOJIH U1 COTOBOMH CBSI3U.
OnexTpoMarHuTHas npupoja cera. CkopocTh cBeTa. BosHOBbIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBONMCTBA CBETA.
Jlabopamopuvie pabomol u onsimol.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C IOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasznea 11. CBeroBbIe iBJICHHUS.
JlyueBast monenb cBera. Mcrounuku cBera. IIpsMonunHEiiHOE pacnpoCTpaHEHHE CBeTa. 3aTMEHUs
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXeHUs CBETA.
[Ipenomiienne cBera. 3akoH IpesoMiieHHs cBera. [lolHOe BHYTpEeHHeEE OTpak€HUE CBeETa.
Hcnonbs30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xox myuedt B tuH3e. OnTudeckas cucreMa goroanmnapara, MUKpOCKOINa U Teleckorna. [ 1a3 kak
OINTUYECKas cCUCTEMa. BIN30pyKOCTh U JalIbHO30PKOCTb.
Paznoxxenne Oenoro ceera B coekTp. OnbiTel HploToHa. CriojkeHHE CHEKTPAJIbHBIX IIBETOB.
Hucnepcus cseTa.
Jemoncmpayuu.
[IpsamonnHEHOE pacCIpOCTPAHEHNE CBETA.
OTtpaxxeHue cBera.
[Tonyuyenne n300paxeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTHyeckuii CBETOBO.
Xon nyueit B coOuparolei aunse.
Xop Jydel B paccenBaroLIeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpuHumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens riasa.
11. Pa3noxkeHue 6enoro cBera B CIEKT.
12. Tlonydenue Oenoro cBera Mpu CI0KEHUH CBETa Pa3HbIX [[BETOB.

O NV A WNR

Jlabopamopuvie pabomsl u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPaXKEHHSI CBETOBOT'O JIyda OT yrJjia MaJieHusl.

2. UM3yueHwue xapaKTepUCTUK U300paKeHUs MMPEAMETa B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH YIJia MPEIOMIICHHs] CBETOBOTO JIyda OT yIila MaJCHUsS Ha TPaHUIe
«BO3AYX—CTEKIIOM.

4. TlonmyyeHue n300paKeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. OmnpeneneHune POKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIIEH JIMH3BI.



6. OmbITH IO Pa3’I0XKEHUIO OEJI0ro CBETa B CHEKTP.
7. OmbITHI 1O BOCHPHUATHIO IIBETA MIPEIMETOB MPU UX HAOIOIEHUHU Yepe3 BETOBbIC (QUIBTPHI.
Pa3nea 12. KBaHTOBLIE IBJICHHS.
OmnbiTel Pesepdopaa u muianerapuas monens aroma. Mojens atoma bopa. Mcryckanue u nornomienue
cBera aroMoM. KBaHThI. JIMHeYaTbIe CIEKTPHI.
PaguoaktuBHOCTh. Anbda-, Geta- u ramma-uziaydeHus. CtpoeHue atomHoro sapa. HykioHHas
MO/IeJib aTOMHOTO sijipa. M3otomnel. PagnoaktuBneie npespaienus. [lepuos nomypacmaga aTOMHBIX SIIED.
SnepHble peakiuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MAaCCOBOTO YHUCEN. DHEPIHsl CBSI3U aTOMHBIX
snep. CBsi3b Macchl ¥ 3Hepruun. Peakiuu cunte3a u aenenus saep. Mcrounuku sHeprun ConHua u 3BE37.
AnepHas sHepreTuka. JleicTBUs paAMOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CrexTpsl U3JIy4eHUS U TOTJIOLICHHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CnekTtp Bomopoaa.
Hab6mronenue tpekoB B kamepe Bubcona.
PaGora cuérurka HOHU3UPYIOMINX U3TYyUCHHH.
Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.
Jlabopamopuvie pabomul u onsimol.

ok wnNneE

1. HaGmroeHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI [10 TOPMO3HOMY IyTH (110 poTorpadusim).

3. Usmepenue pagunoakTUBHOTO (poHA.

IHoBTOpHTE/ILHO-0000 IO MOLYIb.

[ToBTOpUTENBHO--0000IAIOMINI  MOAYAb TMpPEIHA3HAYEH JUIsi CHUCTEMaTh3alud W 000O0IIeHus
MIPEIMETHOTO COJEPIKAHUS U OMbITA JACSITENbHOCTH, IPUOOPETEHHOTO IPU U3YYEHHUH BCETro Kypca QpU3uKHu, a
TaKke JUIg TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 53K3aMeHy Mo (u3uke ajig 00ydaromuxcs,
BBIOPABIINX ATOT Y4€OHBIN MpEMET.

HpI/I HN3YUCHUHN JAHHOI'O MOAYJIA PCATU3YIOTCA U CUCTCMATU3UPYIOTCA BUAbI ACATCIBHOCTU, HA OCHOBC
KOTOPBIX 00ecreunBaeTcsl JTOCTMKEHHE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToB
o0y4eHus, GpopMupyercs ecTeCTBEHHOHAy4Hasi TPaMOTHOCTb: OCBOCHHE HAYYHBIX METO/0B HCCIIEIOBAaHUS
SIBJICHUI npupoabl WM TEXHHUKHU, OBJIAACHUC YMCHUAMH OOBSICHSITH (1)I/I3I/I‘~IGCKI/I€ SABJICHUA, TIPUMCHSA
IMMOJIYYCHHBIC 3HAHUS, pCIIATh 3a1a4i, B TOM YHCJIC KAUCCTBCHHBIC N SKCIICPUMCHTAJIbHBIC.

[IpyHIMIHATBHO JEATEIBHOCTHBIA XapaKTep NAaHHOTO pasJeNia pealu3yeTcs 3a CYET TOro, 4To
o0yyaromuecs BHIIOIHSIOT 3aJaHHsl, B KOTOPBIX UM Ipe/Iaraercs:

Ha OCHOBC IOJTYYCHHBIX 3HAHUH paciio3sHaBaTb M HAYYHO 00BICHSITH (1)I/I3I/I‘I€CKI/I€ SBJICHUA B
OKpY>Karollel NpUpo/ie U OBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAayYyHbIE METOJbl MCCeI0BaHUA (U3NUECKUX SBJICHUH, B TOM YHUCIE JUIS MPOBEPKH
TUIOTE3 U TIOJyYEHHUS] TEOPETUUECKUX BBIBOJIOB;

00BICHITH HAayYYHBIC OCHOBBI HanboJiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOJ’IOFI/Iﬁ, Harpumcep,
MPAKTUYCCKOro HMCIOJb30BaAHUA PAZTIUYHBIX MCTOYHHUKOB OJHCPIrUuM Ha OCHOBC 3aKOHA MPCBpPALICHHA U
COXpPaHCHUSA BCEX U3BCCTHBIX BUIOB DHCPIUH.

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

N3ydyenne ¢u3NKH Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUsI HAMPABICHO Ha JOCTHIKEHHE
JIMYHOCTHBIX, MECTAITPCIMETHBIX U IPEAMCTHBIX 06p330BaTeJ'II)HBIX PE3YIbTATOB.

B pesynbrare nzyuenus Gpunku Ha ypoBHE OCHOBHOTO OOIIEero 00pa3oBaHus y 00yJaromierocs OyayT
c(hOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YIbTAThI B YACTHU:



1) maTpMoOTN4YeCKOro BOCIIUTAHUSA:

— MPOSIBIIEHUE UHTEPECA K UICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pU3MUecKoi HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNUCKUX YUEHBIX--(DU3HKOB;

2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXIEHUHU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX MpodIeMm,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JJOCTHKEHUHN (PU3UKH;

— OCO3HAHUE BAXKHOCTU MOPATBHO--3TUYECKUX MMPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3¢cTeTH4YeCKOT0 BOCTIUTAHMS

— BOCHpPHSTHE 3CTETHYECKHX KayecTB (U3MYECKOM Hayku: €€ TapMOHUYHOIO MOCTPOEHHS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NO3HAHUSA:

— OCO3HAHME IIEHHOCTH (PU3MUYECKOI HAyKH KaK MOLIHOTO MHCTPYMEHTA [MO3HAHUSI MUPA, OCHOBBI PAa3BUTUS
TEXHOJIOTH, BaXXHEUIIIEH COCTABIISIONICH KYIbTYPHI,

— pa3BUTHE HAYYHOH JIFOO03HATETPHOCTH, HHTEPECa K UCCIICIOBATEIbCKON e TEIbHOCTH,

5) dopMupoBanusi KyJbTYpPbl 310POBbS U SMOIUOHAJIBLHOI0 0JIATONOJIYYMSI:

— OCO3HaHHUE LIEHHOCTH Oe30MacHOro o0pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BaXKHOCTH
npaBusl 0€30MAaCHOTO IMOBEACHHMS Ha TPAHCHOPTE, HA JOpOrax, C OJIEKTPUYECKUM M TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHHUX YCIOBHSIX;

— c(hopMHpPOBaHHOCTh HaBbIKa pedIeKCHU, MPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TAaKOTro e MpaBa y
JPYTOro 4eIoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4aCTHE B PEIICHUU MPAKTHUECKUX 3aj7au (B paMKax CeMbH, 00pa3oBaTeIbHOM OpraHu3aluy,
ropojia, Kpasi) TEXHOJIOTHYECKON U COIMAILHOW HAIPaBICHHOCTH, TPEOYIOIIHUX B TOM YHCIIE U PU3NICCKUX
3HAHUU;

— WHTEpPEC K MPAKTUICCKOMY H3y4eHUIO TPO(hecCuil, CBsI3aHHBIX C (PH3UKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpHEHTaIUsl Ha pUMeHeHne (PU3UYECKUX 3HAHUU IS PeIeHUs 3a/a4 B 00JIaCTH OKPY’KAIOIICH Cpesbl,
MJIAHUPOBAHUS TOCTYNIKOB U OLEHKH MX BO3MOKHBIX MMOCIEACTBUI Il OKPYKAIOIIEH Cpebl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTell X pelieHus;

8) amanTanuu K U3MEHSIOIMMCH YCJIOBUAM COIUAIBHON U IPUPOIHOI cpeabl:

— TOTpeOHOCTHh BO B3aUMOJICMCTBUU TMPU BBHITIOJHEHUH UCCICIOBAHUM W TPOEKTOB (DU3UUYECKOM
HaIPaBJIECHHOCTH, OTKPBITOCTb OMBITY ¥ 3HAHUSM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4Yepe3 MPAKTUUYECKYIO AESTENbHOCTD;

— MOTpeOHOCTh B (OPMHUPOBAHNU HOBBIX 3HAHUH, B TOM YHCIIe (POPMYIUPOBATH UJIEU, TTOHITHS, TUIIOTE3HI O
bu3HYEeCKUX 00BEKTAX U SIBJICHUSX;

— OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

— IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHU;

— CTpeMIIeHHE aHAIM3UPOBATh U BBISBISATH B3aMMOCBS3HM IIPUPOIbI, OOIIECTBA U SKOHOMHKH, B TOM YHCIE C
UCTIONTb30BaHNEM (PUBNYECKUX 3HAHUIA,

— OIICHKAa CBOMX JEUCTBUH C Yy4€TOM BIMSHHUS HAa OKPYXKAIOMIYIO CPEIy, BO3MOXHBIX TJIOOQIBHBIX
MTOCJIEICTBHUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHUs MporpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO 00IIEero oO0pa3oBaHUS Y
oOy4arorierocss 0yayT copMUpoBaHBI MeTampeaMeTHbIe pe3yJabTaThbl, BKIIOYAIONINE MO3HABATEIbHBIE



YHHUBEpcaJbHble ydueOHbIE JEWCTBHUA, KOMMYHUKATHBHBIE YHHUBEpPCAJIbHbIE Yy4eOHble JECHCTBUA,
pEryNIATUBHbIE YHUBEPCAIbHbBIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SIBJICHHIA);

yCTaHABIIMBATh CYIICCTBEHHBIN TMpH3HAK KilacCU(HUKAIMKM, OCHOBAaHUS [Jsi OO0OOIICHUS U
CpaBHEHUSI,

BBISBJISTH 3aKOHOMEPHOCTH W TMPOTHBOPEYMS B pacCMAaTpUBaeMbIX (akTax, JJaHHBIX H
HAOJIOICHUSAX, OTHOCSIIMXCS K PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITh TIPUYMHHO--CIICACTBCHHBIE CBSI3M MPU M3YU4EeHUU (DM3MUECKUX SBICHHUA U IMPOIIECCOB,
JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICAYKTHBHBIX M MHIYKTUBHBIX YMO3AKJIIOUCHUH, BBIIBUIATh
TUIOTE3bI O B3AaUMOCBSI3IX (DU3MUECKUX BEIIMUYNH;

CaMOCTOATENIbHO BBIOMpAaTh CHoco0 perieHust ydeOHOoW (Qusnueckoid 3agauu  (CpaBHECHHE
HECKOJIBKUX BAapUAHTOB PEIICHUS, BBIOOp HamOOJee MOAXOIANIETO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHECB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

IPOBOJUTH 10 CaMOCTOSITETIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXHBIA (u3muecKkuii
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (DU3MUECKOTO SBICHUS;

OLICHMBATh Ha MPUMEHMMOCTb U JOCTOBEPHOCTb MH(OpMalMIO, TOIYYEHHYI0O B XOJe
HCCIIEIOBaHMS WU DKCIIEPUMEHTA;

CaMOCTOSITENTbHO  (hOpMyIHpoBaTh OOOOIICHHMS W BBIBOABI 10 pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIIEI0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JajbHeIIee pa3BUTHE (PU3HUECKUX MIPOLIECCOB, a TAK)KE BBIBUTATh
IPEINOI0KEHNs 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHATh Pa3InYHbIe METOJAbI, HHCTPYMEHTBI M 3aIllpOoChl MPHU MOHCKe U 0TOOpe MH(pOpMaIH
WM JJAHHBIX C YYETOM MPEASIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh W HMHTEPIPETHPOBATH MH(DOPMAIMIO PA3IMYHBIX BHJIOB U
dhopm mpencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMalbHYIO  (opMy  mpeicTaBieHuss HMHQOpMamuu U
WJUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMu, AUarpaMMaMM, HHOHM TpaduKoil U ux
KOMOHMHAIIHSIMH.

KomMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

B Xo0/e OOCyXIeHuss yd4eOHOro Mmarepuaia, pe3ylbTaToB JIadOpaTOpPHBIX PabOT W TMPOEKTOB
3a/laBaTh BOMNPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMbl M BBICKA3bIBaTh WJCH, HallCJICHHBIE Ha
pelIeHre 3ajauy U NoiepKaHue 01arokenareaIbHOCTH OOLIEHMS;

COTOCTABJIATh CBOM CYXACHHUS C CYXKICHHSIMH JIPYTHMX YYacTHUKOB JHMalora, OOHAapy>KUBATh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TMPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (DU3MUECKOTO OIMbITa (IKCIEPUMEHTa,
HCCTIE0BaHMS, TIPOSKTA);

MOHUMATh M UCTOIh30BaTh MPEUMYIIIECTBA KOMAaHTHOW ¥ MHAUBHUIYaTbHON paOOTHI MIPH PEIICHUH
KOHKpEeTHO! (hr3nueckoil mpoOaembl;



INpUHUMATh LECJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH HCﬁCTBHH no eé JOCTUKXCHUIO:
pacrmpeienaTh POy, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS
HECKOJBKUX JTIOJCH;

BBITIOJTHATH CBOIO YacTh paboThl, JOCTUTasi KAUECTBEHHOI'O Pe3yJIbTaTa 10 CBOEMY HaIIPaBJICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPUSM, CAMOCTOSATEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:

BBISIBIIATh TPOOJEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIUX JUIS PEIICHHS
(bu3n4ecKux 3HaHUM;

OPHEHTUPOBATbCSI B Pa3IMUYHBIX IOJAXOJAX HPUHATHS pPELIeHUH (MHAMBUIYAIbHOE, NPUHATHE
pelleHysl B IpyIiie, IPUHATHE pellieHu rpynmnoil);

CaMOCTOSITEJILHO COCTABIIATh AJITOPUTM peLICHUs (PU3NUECKOM 3a/1auM MIIM IUIaHa UCCIIeI0BaHUs C
y4ETOM MMEIOLIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpearacMble
BAPUAHTHI PEILICHUN;

7ies1aTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHUE.

CaMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aICKBaTHYIO OIICHKY CHTYalllU M MpejiaraTh IiaH e€ N3MEHEHHS;

OOBSCHATH MPUYUHBI JOCTHKEHUS (HETOCTHIKEHHUS) PE3YNIbTaTOB ICATEILHOCTH, J1aBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHBBI B [IESATEIBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (DUIUUECKOTO
WCCIIC/IOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHBIIUXCS CUTYaIlUi,
YCTaHOBIICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa NN U YCIOBHSIM;

CTaBUTH ce0sI Ha MECTO JPYroro 4eioBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAaydHYIO TEMy,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO;

MPHU3HABATH CBOE MPABO Ha OMIMOKY MPH pelieHHH (U3UYECKUX 33a/1a4 WIM B YTBEPKICHHUIX Ha
Hay4HbIE TEMbI U TaKOE K€ MPaBo APYToro.

INPEAMETHBIE PE3YJIBTATbBI

K koHuy oOyuenuss B 7 kjacce mpeIMETHbIE pPe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HUCITIOJIB30BATh IIOHATHA: (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKHUC ABJICHUA, Ha6J'IIOI[eHI/IC, OKCIICPUMCHT,
MOJieTIb, TUIOTE3a, €AWHUIBI (PU3NYECKUX BEIUYHH, aTOM, MOJEKYJa, arperatHbleé COCTOSHHUS
BemiecTBa (TBEpIOE, IKHIKOE, Ta3000pa3HOE), MEXaHMUYeCKOe JBHKECHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSAMOJIMHEHHOE), TPACKTOPHUsS, paBHOJICHCTBYIOIIAsS CWiIa, AedopMmarius
(ympyras, maacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (quddy3us, TETUIOBOE IBIKEHUE YaCTHIl BENIECTBA, PABHOMEPHOE JBUKEHUE,
HCPaBHOMCPHOC MIBWMIXXCHHUE, HWHCPLUA, BSaI/IMOJIeﬁCTBI/Ie TCJI, PaBHOBECHUC TBépHBIX TSI C
3aKperIEHHON OChIO BpallleHUs, Mepenaya JAaBleHus TBEPABIMU TellaMH, )KHJIKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBlieHue, MIaBaHUe TeN, MPEeBPAIICHUS MEXaHUYECKOW YHEPTHH) IO OMUCAHUIO MX
XapaKTCPHBIX CBOIICTB M Ha OCHOBE OIIBITOB, AECMOHCTPHUPYIOIIUX JaHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUE,
pacrno3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUECKUX SBICHUHN B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
C];)I/ISI/I'-IGCKI/IG SABJICHUA B MPUPOAC: NPUMEPBLI ABHUXKXCHUA C PA3JIMYHBIMU CKOPOCTAMHU B JKUBOU U



HEXHUBOW NpUpoJe, ACHCTBHE CHJIBI TPEHUS B MPHUPOAEC M TEXHUKE, BIMSIHHE aTMOC(HEPHOro
JaBJICHUS HA JKUBOM OpraHu3M, IJIaBaHHe pbIO, phlyard B TeJe YeloBeKa, MPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHU) (PUINIECKUX
SIBJICHHI;

OIMCHIBATh M3yUCHHBIC CBOWCTBA TENl M (DU3MYECKHE SBICHUS, UCTONB3Ysl (U3NUCCKUE BEITUIHHBI
(macca, 00BbEM, MIIOTHOCTH BEILIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTb, CUJIa YIPYTOCTH,
CHJIa TSKECTH, BeC Tella, CHJla TpeHUs, JaBieHue (TBEpAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAST CHJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IIJICYO0 CHJIBI, MOMEHT CHIIBI,
KO3 (QUIIMEHT MOJIE3HOTO JIEHCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TIOTCHIIUAIbHAS SHEPTHSI), IPU
ONMCAaHUU MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEITUYHMH, UX 0003HAUCHUS
U eIMHULB (PU3NYECKUX BEIUYMH, HaXOAWUThb (HOPMYIIbI, CBS3bIBAIOIIME TaHHYIO (PU3UUECKYIO
BEIIMYHMHY C JIPYTUMHU BEIUYHMHAMH, CTPOUTH TpadUKH HM3YYCHHBIX 3aBHCUMOCTEH (DU3HUECKUX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tell, GPU3MUECKUE SIBICHUS U IMPOIIECCHI, UCIIONB3Ys IIPABHIIA CIIOKCHHUS
cun (BIoJIb OJTHOM MpsiMoOit), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesa, MpaBUiI0 paBHOBECHUS
peruara (0J10Ka), «30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHHMYeCKON SHEpruu, Mpu
3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aHCHIBATH €r0 MATEMAaTUYECKOE BHIPAKEHUE;
OOBSCHATh (PU3MYECKUE SIBICHUS, IMPOLIECCH M CBOWCTBAa Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyallUil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BBISABIATH NPUUMHHO--CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSICHEHWE W3 1—2 JOrMYecKHX MHIaroB C OMOpod Ha 1-2 W3ydeHHBIX CBOHCTBA
(bu3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiate pacuéTHbIC 3a1a4u B |—2 ACWCTBHS, HCIONB3YysS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
(¢u3nUecKre BEIWYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJlayd 3allMChIBATh KPATKOE YCJIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYUHBI B (DOPMYIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAWMBbIE [UIsl pEIIeHUs 3a]ad, OLEHHWBATh PEATUCTHYHOCTh MOJY4YEHHOM
(U3HYECKON BEITUMIMHBL;

pacrmo3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEUINTh HpU MOMOIIU (U3HUECKUX METOJO0B, B
OTHMCAaHUU HCCJIEJAOBAHUS BBIICIATH MPOBEPSEMOE MPEATNONOKEeHUE (TUIIOTE3Y), pa3inyarh H
HMHTEPIPETUPOBATH OTYYEHHBINA PE3YNbTAT, HAXOAUTh OMIMOKH B XOJ€ OMBITA, ANaTh BBIBOJIBI IO
€ro pe3ysbTaram;

MPOBOANUTH OMBITHl MO HAOMIOAEHUI0 (PU3UYECKUX SBICHUN WM (U3UUYECKUX CBOMCTB Tell:
(dbopMynupoBaTh MPOBEpPSEMbIE TMPEANOIOKEHUsI, COOMpaTh YCTAHOBKY W3 TMPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XOJ OIBITa U (POPMYJIMPOBATH BHIBO/IBI,

BBITIONHATh TPSMBIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, MacCchl Tena, o0bEMa, CHIBI H
TEMIIEpaTypbl C UCIOJIB30BAHWEM aHAJOTOBBIX M IHU(POBBIX MPHUOOPOB, 3aNUCHIBATH MOKa3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHI;

MPOBOJUTH HCCJICIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3WYECKONW BEIMYMHBI OT JPYrol c
WCIOJIb30BaHUEM TMPSAMBIX W3MEPEHHH (3aBUCUMOCTH IMYTH PAaBHOMEPHO ABHMXKYIIETOCS Tela OT
BPEMEHHM [BWKEHHUS Tela, CHJIbl TPEHHUS CKOJBKEHUS OT Beca Tena, KadecTBa 0O0pabOoTKH
MMOBEPXHOCTEH TEJI M HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT IUIONIAJA CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTOCTH OT YIUIMHEHUS TIPY>KUHBI, BEITAIKUBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Teja
M OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCHUMOCTH OT TUIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0, YCIOBUH TUTaBaHUS TeJl, YCIOBHI paBHOBECHS pblyara U OJIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO MCCIIEOBaHUS, COOUpATh YCTAHOBKY M BBIMIOJIHATH U3MEPEHUS, CIEIys
MPEAVIOKEHHOMY TUIaHYy, (PUKCHpPOBATH pe3yJIbTaThl TMOJYYCHHOM 3aBUCUMOCTH (DU3UUECKUX
BEJIMYMH B BHJIE TMPEIJIOKECHHBIX TaONUIl W TpaduKOB, NAeNaTh BBIBOJBI IO pe3yibTaTam
HCCIIEA0BaHUS;



MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKMX BEIWYHMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIOrO TeNa, CHJIA TPEHHWs] CKOJBKEHMs, JaBJIE€HHE BO3[yXd, BbITAJIKUBAIOIIAs CHIIA,
JEeUCTBYIOIAs Ha MOTPYKEHHOE B JKUAKOCTh TEJO, KO3(PPULMEHT MOJIe3HOro AeHCcTBUS MPOCTHIX
MEXaHU3MOB), CIEAYS NPEJIOKEHHOW HWHCTPYKLUMHU: TPU BBHIMOJHEHHUH W3MEPEHUN COOHpaTh
HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCISATH 3HAUCHHE UCKOMOM BEITMUNHBI;

co0Jr0IaTh MpaBuiIa TEXHUKH OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
yKa3bplBaTh NPUHLUIBI JEHCTBUS HPUOOPOB M TEXHMUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, pblYar, MOABIKHBIA M HETOABIKHBINA OJIOK,
HAKJIOHHAS IIOCKOCTB;

XapaKTepu30BaTh MPUHLMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIIOPOM Ha MX ONUCAHUA (B TOM YHUCIIE: TOAMLUIHUKH, YCTPOHCTBO BOJONPOBOAA, THPABIMUYECKUIL
IIPEeCC, MaHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC, apeoMETp), UCIOJb3ys 3HAHUS O CBOMCTBax
(bu3NYECKUX SIBIICHUH U HEOOXOIMMBIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TNPHUMEPHl (HAXOAUTh HMHGOPMALMIO O IpPUMEpPax) MPAKTHUECKOrO HCIOIb30BAHUS
(Gu3NYEeCKUX 3HAHUHU B MMOBCEJHEBHOM XKU3HU JUIA oOecriedeHns 0e30MacHOCTH NpU OOpaIieHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOLIEeH cpele;

OCYIIECTBIISATH OTOOp HMCTOYHMKOB WHGpopManuu B MHTEpHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M IMYyTEM CpaBHEHUS Ppa3IMUHBIX
UCTOYHHUKOB BBLACIATh MH(POPMALUIO, KOTOpas SBJISETCS HNPOTHMBOPEYMBONW MM MOXKET ObITh
HEJI0CTOBEPHOI;

UCIOJb30BAaTh IPH  BHIIOJIHEHUH YUEOHBIX 33JaHUNA HAy4HO--TIONYJSIPHYIO JIUTEpaTypy
(GU3NIEeCKOTO CO/Ep)KaHMs, CHpPaBOYHBIE MaTepuanbl, pecypchl cetn VHTepHET, BIaneTh
npuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HMHGOpPMALMKM M3 OJHOM 3HAKOBOM
CHCTEMBI B IpYT'YIO;

c03/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (HPU3NYECKOIO COJEpKAHUSA, B TOM YHCIE IYOJUYHO JIeNaTh KpaTKUe COOOIEHUs O
pe3yabTaTax MpPOEKTOB WM YYEOHBIX MCCIENOBAHWNA, INPH ATOM TPaMOTHO HCIIOIB30BaTh
W3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pu3uKH, COPOBOXKIATh BEICTYIUICHUE MTPE3CHTAIUECH;
MIPHU BBIITOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEIOBAHHNA pacHpeAessaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUHM C IIOCTAaBJICHHBIMH 3aJladyaMH, CIEAWTh 3a BBHIMOJHEHHEM IUIaHa JCHCTBUH,
aJIeKBaTHO  OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JAEATENbHOCTh TIPYIIbI, BBICTPaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYXKAIOILUX.

K koHuy oOyueHuss B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

WCIIOIb30BaTh TIOHSTHS: Macca M pa3Mephbl MOJIEKYJ, TEIJIOBOE IABUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIC€ COCTOSIHUSI BEIIECTBA, KPUCTAUIMUECKHE U aMOp(HBIE Tea, HACBIIIEHHBIN WU
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSS DHEPIUs, TEIIOBOM
JIBUTATENb, OJJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsiji, SJIEKTPUUYECKOE I0J€, NPOBOJHUKH U
TUDJICKTPUKHU, TTIOCTOSTHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE TI0JIC;

pasnuyath SBIEHUs (TEIIOBOE pacIIUpeHHe M CKaTue, Teruiomnepeaada, TerIOBOe paBHOBECHE,
CMadyMBaHWe, KalMWUISIPHBIC SBICHUS, MCHApEHHE, KOHJEHCAIWs, IUIABICHHE, KPUCTAJUTH3AIUS
(oTBepaeBaHME), KHUIIEHUE, Temionepeaaya (TEIUIONPOBOJHOCTb, KOHBEKILHUS, H3IyYeHUe),
AJEKTPU3ALMS TEJ, B3aUMOJCHCTBUE 3apsioB, JEUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJECHCTBHE MarHUTOB, JACMCTBME MArHUTHOIO MOJIA HAa MPOBOJHHUK C TOKOM,
AJICKTPOMArHUTHAST WHIYKITUS) 1O OMUCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBJICHUE;



pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (M3UUYECKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YUCIE
¢dbusnueckrue SBJICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHME W KaNWUISpPHbIE SIBICHUS B
MpHUpOJE, KPUCTAJUIBI B MpHUpoae, uznydeHue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKUE OpH3HI,
oOpa3oBaHMe POCHI, TyMaHa, WHEsI, CHEera, SJIEKTPUUECKUE SBICHUS B aTMOc]epe, FIEKTPHIECTBO
KUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMIIH, Apeii() TOIOCOB, POJIb MATHUTHOTO TOJIS JIJIS )KU3HH
Ha 3emiie, MOJIIPHOE CUSIHUE, IIPH ATOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B yU4e€OHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

OIMCHIBATh U3yUYCHHBIE CBOWCTBA TeNl U (PU3MUECKUE SBICHUS, UCIONIB3Ysl (PU3NYECKUE BETUUMHBI
(Temmeparypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIIOTHI, YAelbHas TEIIOEMKOCTh BELIECTBA,
yJelbHas TEIUIOTa IJIaBJICHHs, YAeIbHAas TEIUIOTa MapooOpa3oBaHus, yAeabHas TeII0Ta CrOpaHus
TOIUTMBA, KOA(PQPUIMEHT IOJIE3HOTO JEHCTBUS TEIUIOBOW MAIITMHBI, OTHOCHTEIbHAS BIAKHOCTH
BO3[lyXa, JJIEKTPUYECKUH 3apsl, cujia TOKa, SJEKTPUUECKOE HAIMpsKEHHE, COMPOTHUBICHUE
MIPOBOJHHKA, YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, pabOTa U MOIIHOCTH 3JEKTPUUYECKOTO TOKa),
P OMTUCAHWH MPABUIBHO TPAKTOBATH (DU3HUECKUN CMBICI HCIIOJIb3yEMbIX BETUYHH, 0003HAYCHIUS
U eIUHULB (PU3NYSCKUX BEIUYHMH, HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEIUYMHAMH, CTPOUTH TpadMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MYECKHE SBJICHUS W MPOLECCHl, HCIOJIb3ys OCHOBHBIC
MOJIOKEHUS MOJICKYISPHO--KHHETUYECKONW TEOPUU CTPOEHUS BEIIECTBA, MPUHIIUI CYMEepPHO3ULIUU
nmojiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma Jig ydacTka IIemH,
3akoH Jxoyns—JIeHIa, 3aK0H COXpaHEHUSI SHEPTUH, TIPH 3TOM JaBaTh CIIOBECHYIO ()OPMYIUPOBKY
3aKOHA U 3allUCBhIBATh €M0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSCHATh (DU3MYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTyalud
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOHTH
oOBsicHEeHHEe W3 1-2 JOrMYecKuX IIaroB ¢ Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA (U3UYECKUX
SIBJICHUH, PU3NICCKUX 3aKOHOB UJIH 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7ayd B 2—3 ACWCTBHS, HCIONB3yd 3aKOHBI U (DOPMYIbI, CBS3BIBAIOILINE
(¢u3MYecKre BEIMYMHBI: HAa OCHOBE aHajlu3a YCIOBUS 3a/ladyd 3allMChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX Ui pEIIeHUs 3aJadd, BBIOMpPATh 3aKOHBI U (OPMYIIHI,
HeoOXonuMBbIe ISl €€ pelIeHHs, MPOBOAUTH PACUYEThl M CpPaBHUBATH MOJTYYCHHOE 3HAYCHHE
(hbU3UYECKOI BETMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPH TMOMOIIM (U3NYECKUX METOJIOB,
WCIIONB3Ysl OMHCAHUE WCCIIEIOBAHUS, BBIJIEIATh IPOBEPSIEMOE TMPEANOIOKEHNEe, OIICHUBAThH
MPaBUIILHOCTH TOPSJIKA MPOBEICHUS UCCIEAOBAHUS, I€JIaTh BHIBOIBI,

MPOBOJUTH ONBITHI TIO HAOIMIOJAEHUIO (PU3UYECKUX SBICHUUA WM (PU3MUYECKUX CBOWCTB TeJ
(KanmuJUIsIpHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUSI BO3IyXa OT €ro 00bE€Ma, TeMIepaTypbl, CKOPOCTH
mpoliecca OCTBIBAHUSA W HAarpeBaHHs MPU HM3IYYCHUU OT I[BETa M3JIydaromleid (MOTIOMIAOIICH)
MOBEPXHOCTH, CKOpPOCTb MCHApEeHHs] BOABI OT TEMMEPATYpbl KUIAKOCTH U IUIOAAU €€
MMOBEPXHOCTHU, AICKTPU3ALUS T U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3apsI0B, B3aHMMOJICHCTBHE
MMOCTOSTHHBIX MAarHWTOB, BH3yaJU3allMs MAarHUTHBIX ITOJICH TOCTOSHHBIX MarHUTOB, JEHCTBUS
MarHWTHOTO TOJISI HAa TPOBOJHHMK C TOKOM, CBOHCTBAa DJIGKTPOMAarHumTa, CBOICTBa
ANEKTPOABHUTATENSI MOCTOSHHOTO TOKa): (OpMYIHpOBaTH MPOBEPSEMBbIE MPEANONIOKCHHS,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpyJOBaHUS, OINUCHIBATH XOJ ONBITA |
(hopmMyTupOBaTh BBIBOJIBI;

BBITIOJTHATH TIPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIIPHON BJIAYKHOCTH BO3/1yXa, CHJIbI TOKA,
HaIpsDKEHUS C WCIOJIB30BAHMEM AaHAJIOTOBBIX MPUOOPOB W JATYMKOB (DU3WYECKUX BEIWYHH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3a/1aHHOIN a0CONIOTHON MOTPEUTHOCTH;



® T[POBOJIUTH MHCCIEJOBAaHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BETUYMHBI OT JpPYro ¢
UCIOJIb30BAHUEM IMPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTHBIIEHUS IPOBOJHUKA OT €rO JJIMHBI,
IUTOIIAM MTOMEPEUHOr0 CeYEHUS U YAEIbHOIO CONTPOTUBIIEHUS BEIECTBA IPOBOJAHUKA, CHIIBI TOKA,
UIYHIEro Yepe3 MPOBOJHUK, OT HAIIPSDKEHUS Ha MPOBOJHUKE, UCCIIEOBAHUE MIOCIEA0BATEIBHOIO
U TapaJuIeIbHOTO COCTUHEHUI MPOBOJIHUKOB): TUIAHUPOBATH MCCIIEIOBaHNUE, COOMPATh YCTAHOBKY
U BBINOJIHATH U3MEPEHMS], CIIEYs IPEJI0KEHHOMY IIJ1aHy, (UKCUPOBATH PE3YJbTAThl OJYy4EHHON
3aBUCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BaHMS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH (yHAelbHas TEMJI0EMKOCTb BEILECTBA,
COIIPOTHBIIEHUE INPOBOJHMKA, paboTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATH
M3MEpEHHs, cCOOUpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIIOKEHHOW WHCTPYKIHHU, H
BBIYUCIIATH 3HAUEHNUE BEIUYNHBI,

e coOuoaTh MpaBmiia TEXHUKH O€30MaCHOCTH IIpH paboTe ¢ 1a0opaTopHbIM 000pyI0BaHUEM;

® XapaKTepu3oBaThb IMPHHLMUIIBI JEHCTBUA M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OIIOPOM Ha UX ONHUCAHMS (B TOM YMCJIE: CUCTEMA OTOIJIEHUS IOMOB, TUIPOMETP, IIapoBasi TypOUHa,
amIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPUUECKOM 3HEPruM, 3JIEKTPOOCBETHTEIbHbIE MPUOOPSI,
HarpeBarteibHbIe 3JEKTPONPUOOPHI (IPUMEPBI), HIEKTPUUYECKHE MTPEIOXPAHUTENH, SJIEKTPOMArHUT,
AJIEKTPOJBHUTATENb MMOCTOSTHHOTO TOKA), MCIIONB3Ys 3HAHHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH H
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTb IPOCTbIE TEXHUYECKHE YCTPONMCTBA U HM3MEPUTEIbHBIE NMPUOOPHI 1O CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KUJIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbI JJIEKTPUUYECKUX LEenei c
[OCJEeIOBATeNbHBIM W MapajUleJIbHBIM  COEJAMHEHHEM DJIEMEHTOB, pas3jidyas  YCIOBHBIE
0003HAYCHHS HIIEMEHTOB JICKTPUIECKUX ILICTIEH;

® [IPUBOAUTH INPHUMEPHl (HAXOAUTh HMHGOPMALMIO O MPUMEpPaxX) MPAKTHUECKOIO HCIIOJIb30BAHMS
(u3HYeCKUX 3HAHWK B MTOBCEIHEBHOM JKM3HM JUISI 00ecrieueHHsI 0€30TIaCHOCTH MPU OOPAICHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3I0POBbS M COOJIOACHUS HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpelie;

® OCYUIECTBJIATH MOUCK HH(popManuu (u3NUecKoro cojaepxkanuss B HHTepHere, Ha OCHOBE
UMEIOIINXCS 3HAHUN U ITyTEM CPaBHEHUS JONOJHUTENbHBIX HCTOYHUKOB BBIIEIATh MH(OpMAIHIO,
KOTOpas ABJSETCS IPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;

® UCMOJNb30BaTh MPH BBHIMNOJHEHUH YYEOHBIX 3aJaHUN  HAay4HO--TIONMYJSPHYIO JIUTEparypy
(U3MYECKOTO COJEpKaHUs, CIPABOYHbIE MaTepHalbl, pecypchl ceth WHTepHeT, BlaneTh
npuéMaMHu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HMHGOpPMALMKM M3 OJHOM 3HAKOBOM
CHCTEMBI B IpYTYIO;

e CO037aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIeHMs], 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHHMKOB (PU3NYECKOTO COJAEp)KaHUs, B TOM 4HCiIe MYOJIMYHO MpPECTaBIATh
pe3ysbTaThl  MPOEKTHOM WM  MCCIEAO0BAaTENbCKOM  JEATENIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIOJIb30BaTh M3YYEHHBIM MOHATHHMHBIN ammapaT Kypca (PU3MKH, CONPOBOXKIATh BBICTYIJIEHUE
MpE3EHTALNEN;

® IIpU BBHINOJHEHUH Y4EOHBIX MPOEKTOB U HMCCIEAOBAHUN (PU3NYECKUX MPOIECCOB PACHPENEITh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTaBJICHHBIMU 3a/ladaMM, CJEAUThH 3a BBINOJIHEHHUEM
IUIaHa JEWCTBUI M KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIH BKJIaJ B
JeSITeIbHOCTh I'PYIIIbI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aMMOJAEHCTBHE, MPOSIBIISASL TOTOBHOCTD
paspemniaTh KOH()IUKTHI.

K xoniy oOyueHust B 9 kJjacce mpeIMETHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa’KaTh

c(OPMHUPOBAHHOCTH Y O0YJAIOIUXCS YMEHUI:

® CIIOJIb30BAaTh MOHSTUS: CUCTEMa OTCuéTa, MaTepHajibHasl TOYKA, TPAEKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUUYECKOT O JIBUKECHMSI, nedopmarus (ynpyras, IUTACTHYECKas ), TpeHue,



LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M NEpPEerpy3kKH, LEHTP TAKECTH, aOCOIIOTHO
TBEPJIOE TENO, LIEHTP TAKECTU TBEPIAOrO Tesa, PABHOBECHE, MEXAaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH(QPA3BYK M YyJIbTPA3BYK, AJIEKTPOMArHUTHHIC BOJIHBI, HIKAJAa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U AAJTBHO30PKOCTh, CHEKTPhI UCITYCKaHHs W TOTJIOUIeHHS, anb(a-, 6era- u
raMMa-u3J1y4yeHusl, U30TOIBI, sIepHask SHEPreTHKa,

paznuuath  sBJIEHUS  (PaBHOMEPHOE U HEPAaBHOMEPHOE  IPSMOJIMHEHHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHHE, CBOOOIHOE MaJIeHHE TeJl, PABHOMEPHOE JIBUKEHUE
10 OKPYXHOCTH, B3aUMOJCHCTBUE TeJl, PEaKTUBHOE JBIDKEHHE, KOieOaTeNbHOE JBUKCHUE
(3aTyxaroue 1 BBIHYXKICHHbIE KOJICOaHUs), pE30HAHC, BOJIHOBOE JBI)KEHHE, OTPa)KCHUE 3BYKA,
IPSIMOJIMHEHHOE PacHpOCTpaHEHUE, OTPAKEHME U IPEJIOMJIEHHE CBETa, IOJIHOE BHYTPEHHEe
OTpPa)KEHHE CBETa, PA3JIOXKEHHE Oeoro CBeTa B CHEKTP M CIOXKEHHME CIEKTPaJbHBIX I[BETOB,
JUCIEpCUsl CBETa, €CTECTBEHHAs pPAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CHEKTpa
U3JIy4yeHUs) M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX
JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUYECKHUX SBICHUNA B OKPY)KaIOLIeM MHUpE (B TOM YHCIIE
¢usnyeckue sSBICHUS B IPUPOAE: NMPHIUBBI U OTJIUBBI, JBMKEeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JABM)KEHHME JKUBBIX OPIaHU3MOB, BOCHPUSATHE 3BYKOB JKMBOTHBIMHM, 3€MJIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, X0, [IBETa TeJl, ONTUYECKUE SBJICHUS B IIPUPOJE, OMOJIOTUYECKOE
NEWCTBUE BUAMMOTO, YIbTPa(UOIETOBOTO ¥ PEHTTEHOBCKOTO W3IYYCHUH, €CTECTBEHHBIM
palMOaKTUBHBIA (DOH, KOCMHUYECKHE JTyYH, PaJMOAKTUBHOE M3Jy4eHHE HMPUPOJHBIX MUHEPAJIOB,
JeWcTBUE paJMOAKTHBHBIX U3JIY4€HUH Ha OpraHu3M 4eJOBeKa), IMpU STOM IEpEeBOJUTH
MIPaKTUYECKYIO 3a/1ayy B y4eOHYIO, BBIAEIATH CYILECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX
SIBIICHHI,

OIMCHIBAaTh U3yUYCHHBIE CBOWCTBA TEN U (PU3MUECKUE SBICHUS, UCHOJbB3YS (PU3NUECKUE BETUUNHBI
(cpenaHsii M MIHOBEHHAash CKOpPOCTb Tejla IpU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
nepeMelleHue, MyTh, yriioBas CKOPOCTb, CUJIa TPEHUS, CUJIa YIPYTOCTH, CHUJIa TSXKECTH, YCKOpEHHe
CBOOOJHOIO MaJieHHs, BEC Tela, MMIIYJIbC Tejla, HWMIYJIbC CHJIBI, MEXaHMuyeckas pabora u
MOIIIHOCTb, TOTEHIIMAJIbHAs SHEPTUs Tella, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIIUAIbHAS
SHEPrusl CKaTOM NMpPYKUHBI, KUHETUYECKasi HEPIus, MoJIHAs MEXaHWYecKas dHEpIus, Mepuoj u
qyacToTa KoseOaHUH, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BbICOTAa TOHA, CKOPOCTh CBETA, MI0KA3aTelb
MPEJIOMIICHUS CPeJibl), IPU OMMCAHUU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOIb3YEMBbIX
BEJIMYMH, 0003HAYEHMSI U EIUHUIIBI (PU3MUYECKUX BEJIIMYMH, HaXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTh TIpadUKH H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PM3HUECKUE SABJICHUS U MPOLIECCHI, UCTIOIb3Ys 3aKOH COXPaHEHUS
OHEPruHM, 3aKOH BCEMHUPHOIO  TITOTEHMs, MPUHLUUN  CYNEPHO3ULUU  CHJI, PHUHIMII
OTHOCHUTENBHOCTH ['anmuiies1, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUSI CBETa, 3aKOHBl COXPAaHEHMs 3apsAAOBOIO M MAacCOBOTO YHUCEN HpPU SAEPHBIX
peakuusx, MNpUd ITOM JaBaTb CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U 3allUChIBaTh €ro
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA T€J, B TOM 4YHCIE U B KOHTEKCTE CUTyaluil
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO--CICCTBEHHBIE CBS3HM, CTPOUTH
00bsICHEHHE U3 2—3 JIOTMYECKHUX LIaroB ¢ ONOpPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBAa (U3NYECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a/1a4M (OMHUPAIOIINECs HA CUCTEMY M3 2—3 ypaBHEHMIA), UCTIOIb3Ys 3aKOHBI U
(dbopMyIbl, CBs3bIBaOIIME (PU3NYECKHME BETUYMHBI: HAa OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alUCBIBaTh KPAaTKOE YCJIOBUE, BBISBIISATH HEJOCTAIOIIME WM W30BITOYHBIC JaHHbIE, BHIOMPAThH



3aKOHbl ¥ (QOpMyJbl, HEOOXOAMMBIE JUIsl pELIeHMs, NPOBOAUTH pPACUETHI W  OLEHUBATh
PEATMCTUYHOCTD MTOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMYHUHBI;

pacro3HaBaTh HpPOOJEMbI, KOTOPBIE MOYKHO PpEHIMTh IMpPH IOMOIIM (PU3MYECKUX METOMOB,
UCIOJIb3YSl OIKMCAaHUE MCCIEAOBAaHUSA, BBIICIATh IPOBEPAEMOE IPEANOIOKEHUE, OLICHUBAThH
[IPaBWIbHOCTh IOPSAAKAa IIPOBEIEHUS HCCIECJOBAHMsS, J€1aTh BBIBOABI, HHTEPIPETUPOBATDH
pe3yiabTaThl HAOIOACHUH U OMBITOB;

MPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3UYECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpAaHEHUS SHEPIuH, 3aBUCHUMOCTb IE€PHOAA
Kosie0aHUH MPYXUHHOTO MasiTHUKA OT MAcChl Ipy3a U *KECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT
aAMIUTATYIBI MAJIBIX KOJICOAHW, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, PA3JIOKEHHE Oenoro
CBETa B CIIEKTpP, M3yYCHHE CBOMCTB M300pa’KE€HHs B IUIOCKOM 3€pKaje M CBOWCTB M300pa)KeHUs
npeaMera B coOMparolieil JInH3e, HaOJI0IeHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB U3IIyUEHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyIOBaHHUS, OMMCHIBATh XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOJUTH IPU HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, OIpenelss CpeAHee 3HaueHHe
U3MepsieMOil BeNWYHMHBI ((POKYCHOE pacCTOSHHE COOWpAIOIIei JHMH3BI), 0OOCHOBBIBATH BHIOOP
croco6a n3MepeHus (M3MEpUTEIBHOTO TPUOOopa);

MPOBOJIUTH HCCIIEOBAHNE 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM TIPSMBIX
U3MEpEeHuH (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayallbHOW
CKOpOCTH, MepHoAa KoneOaHUH MaTeMaTH4eCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YyIJIa
OTPaKEHMsI CBETa OT yIjla NaJEHUs U yIja HpeJoMJICHUs OT yIjla HaJeHus): IUIaHUpOBaTh
HCCIIEIOBaHUE, CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY, (DPUKCHUpPOBATH PE3YyJibTAThl IOJYyYEHHOU
3aBHCUMOCTH (PM3NYECKUX BEIMYUH B BHJE TAOIHII ¥ TPApHUKOB, 1EIaTh BEIBOJBI 110 PE3yiIbTaTaM
HCCIIEI0BaHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHHs (PU3UUECKUX BEIMYHMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Teia
IIPY PaBHOYCKOPEHHOM JIBUKEHHMHU, YCKOPEHHE CBOOOJHOIO MaJeHHUs, KECTKOCTb MPYXKHUHBI,
KOX(QQUIHMEHT TPEHUS CKOJIBXKEHHS, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPHOJ
KoJe0aHUi MaTeMaTH4eCKOro M MPY)KMHHOI'O MasgTHUKOB, ONTHYECKasl CHUJIa COOMPAIOIIEH JTMH3BI,
palMoaKTUBHBIM (OH): IUIAHUPOBATH M3MEPEHUs, COOMPATh SKCHEPUMEHTAJIbHYIO YCTaHOBKY M
BBINOJIHATh U3MEPEHUs, CleAysl MPeUI0KEHHOW MHCTPYKIMU, BBIUMCIATh 3HaYEHHUE BEIMYUHBI U
aHAJIM3UPOBATH MOJTYYEHHBIE PE3YNbTAThI C YUETOM 3a/1aHHOM MOTPEITHOCTH U3MEPEHU;
co0Jro1aTh MpaBUiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (U3NYECKMX MoOAeseil: MaTepualbHas TOUKa,
a0COIOTHO TBEPJOE TENO, TOYEUHBI UCTOUYHUK CBETA, JIyd, TOHKas JIMH3A, IJIAaHETapHas MOJIENb
aToMa, HYKJIOHHasi MOZIeJIb aTOMHOT'O SApa;

XapaKTepu30BaTh NPUHLMIIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHUX YCTPOMCTB ¢
OMOpOM Ha HX ONMCaHUsA (B TOM 4YHUCIE: CIHUIOMETP, AATYUKU IOJOXKEHUS, PACCTOSHUA H
YCKOpEHHUs, paKeTa, »5XOJIOT, OYKHM, TMepHuckon, ¢oTroanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJIGHUN U HEOOXOAUMBbIe (PU3NUYEeCKHe 3aKOHOMEPHOCTH;

UCMOJb30BATh CXEMbl M CXEMaTHMYHbIE PHCYHKH M3YYCHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMUECKUX MPOLECCOB MPU PEUIeHUH Y4eOHO--TPaKTUYECKUX
3a/1a4, ONTHYECKHE CXEMbI JJI MOCTPOCHUSI M300paKeHUH B IUIOCKOM 3epKajie U colOuparomieit
JIMH3E;

MPUBOJUTL NPUMEPHI (HAXOAUTh WHGOPMALMIO O MPHUMEpax) MPaKTHUYECKOTO HCIOJIb30BAHUS
(¢u3N4YecKUX 3HAHUHM B MMOBCEIHEBHOMN XKU3HU I oOecreyeHns 0e30MacHOCTH NpU OOpaIleHud ¢
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 310pPOBbS M COOJIOACHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpefe;



OCYILIECTBIIATh MOMCK HMH(pOpManuu (U3UUECKOro cojepxkaHus B VHTepHETe, caMOCTOSTENHHO
(bopMyIUpys TOMCKOBBIN 3alpoC, HAXOIWTh MYTH ONPEAEIEHUS JTOCTOBEPHOCTH MOIYYEHHOM
MH(OPMAIMY Ha OCHOBE MMEIOIIMXCS 3HAHUH U JIOTIOJTHUTENIFHBIX HICTOYHUKOB,;

UCIIOJIB30BAaTh IPHU  BBIIOJIHEHUM YUYeOHBIX 33JaHUi  HAyYHO--TIONMYJSIPHYIO  JIUTEPATypy
(U3MUECKOTO COJEp)KaHMs, CIIPABOYHBIC MaTepuanbl, pecypcsl cetu MHTepHer, BlaieTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGPOpPMAIMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIC INHCHMEHHBIE M YCTHBIE COOOILICHMS HA OCHOBE HWH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpIKaHUsS, MyOJMYHO TMPEICTAaBIATh PE3yIbTAThI
NPOEKTHOW WJIM HCCIICAOBATEIBCKOW JEATENPHOCTH, HPH OSTOM TPAMOTHO HCIIOJIB30BATh
M3y4YCHHBI MOHATHUHBIN ammapaTr u3y4aeMoro paszieia (pHU3MKH M CONPOBOXKAATh BBICTYILICHHUE
Mpe3eHTaIel ¢ y94€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



4. TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC (2023-2024 y4eoHbIii T01)

KosunuecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM K 0 dueKkTpoHHbIe (LM POBbLIE)

n/m MPOrpamMMblI Bcero H?;Ta%(::;:l nep;:;(l;I:IiCK o0pa3oBaTejibHbIe pecypchl

Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
1.1 dusuka - HayKa O PUPO/IC 2 bubmmorexa LIOK https://m.edsoo.ru/7f416194
1.2 du3nyecKue BEIIMYNHBI 2 bubmmoreka LTOK https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBII METO TO3HAHUS 2 bubmmoreka LIOK https://m.edsoo.ru/7f416194

Utoro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHMH BellecTBA
2.1 ‘ CtpoeHue BelecTBa 1 bubanoreka IIOK https://m.edsoo.ru/7f416194
2.2 JIBIKEHHE 1 B3aUMOJICHCTBHE aCTHIY 2 1 bubmmoteka [{TOK https://m.edsoo.ru/7f416194

BEIIIECTBA

2.3 ArperaTHble COCTOSHUS BELIECTBA 2 Bbubanoreka ITOK https://m.edsoo.ru/7f416194

Hroro no pasneny 5

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue e
3.1 MexaHnuecKoe IBHKEHUE 3 bubamnoreka I{OK https://m.edsoo.ru/7f416194
3.2 Wuepnus, macca, MIIOTHOCTh 4 1 bubmuoreka I{OK https://m.edsoo.ru/7f416194
3.3 Cuna. Bunet cun 14 1 2 Bu6morexa [[OK https:/m.eds00.ru/7f416194

Hroro no pasneny 21

Pasznea 4. /[aBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
4.1 Hapaenne. Ilepenata rapieHus TREP/BIMH 3 bu6mmoreka [IOK https://m.edsoo.ru/7f416194

TEJIAMU, XKUIKOCTAMM U Ta3aMu

4.2 JlaBiieHne KUIKOCTH 5 bu6moreka LIOK https://m.edsoo.ru/7f416194
4.3 ATMochepHOoe TaBiieHHe 6 bubmmoreka LIOK https://m.edsoo.ru/7f416194
4.4 JICHCTBHE KMIIKOCTH 1 ra3a Ha OTPYAEHHOE B 7 1 3 Bubmorexa LIOK https:/m.eds00.ru/7f416194

HUX TCIIO0
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Uroro no pazneny

21

Paznen S. Pabora u MOIIHOCTB. JHEpPIUs

5.1 PaboTa 1 MOIIHOCTE 3 1 bubmmoreka IIOK https://m.edsoo.ru/7f416194
5.2 ITpocThiec MeXaHU3MBbI 5 1 bubmmoreka LITOK https://m.edsoo.ru/7f416194
5.3 MexaHnuecKas SHEPrus 4 1 1 bubmmoreka LTOK https://m.edsoo.ru/7f416194

Uroro no pazneny 12

Pe3epBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66 3 12

8 KJIACC (2024-2025 y4eonbiii romx)

KoanuectBo 4acos
Ne JuiekTpOoHHbBIE (U poBbIE)
HaumeHoBaHuUe pa3iesioB H TeM MPOrPaMMbI Kontpoabusl IpakTuueck
n/m Bcero oOpa3oBaTejbHBIE pecypchl
e padoThI He padoThl

Pasnea 1. TenioBble siBaeHUs
1.1 CTpocHue U CBOMCTBA BEIIECTBA 7 Bbubmmoreka ITOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBble mporecch 21 1 5 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce

Hroro no pasneny 28

Pazjnen 2. DiekTpuyeckne 1 MArHUTHBIE SIBJICHUSI
2.1 SHeKTqueCKUH € 3apA/Ibl. 3APKCHHBIC TE/A U 7 1 bubaunoreka I{OK https://m.edsoo.ru/7f4181ce

WX B3aUMOJICHCTBHE

2.2 ITocTOSIHHBIN EKTPUUECKUI TOK 20 1 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 bubaunorexa I{OK https://m.edsoo.ru/7f4181ce
2.4 DJeKTPOMArHUTHAS WHTYKITUS 4 bu6nmoreka L{TOK https://m.edsoo.ru/7f4181ce

Hroro mo pasneny 37

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5
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9 KJIACC (2024-2025 y4eoHblii T101)

KoanuecTBo yacoB
Ne dueKkTpoHHbIE (LM POBbLIE)
HaunmeHnoBaHHe pa3aejioB M TeM MPOrPaMMBbI Kontponbn IIpakTuueck
n/n Bcero o0pa3oBaTejibHbIE PecypChl
ble padoTbl  Me padoThl
Pa3zgen 1. Mexannueckue siBJIeHUSA
M 0
1.1 CXAHITICCKOT JIBHACHHE H CHOCODRL €ro 10 1 bubmuorexka IIOK https://m.edsoo.ru/7f41a4a6
ONHCaHUs
1.2 BsauMoneiictBue Tei 20 1 bubmnoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHUS 10 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M BOJTHbI
2.1 MexaHndyeckre KoeOaHus bubmumoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHu4ecKue BOJHBI. 3BYK 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15

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

QHGKTpOMaFHI/ITHOC I1OJIC U 3JICKTPOMArHUTHBIC

3.1 6 2 bubmumoreka ITOK https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro mo paszneny 6
Pa3nea 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacpOCTPaHCHHUS CBETa bubnunoteka [IOK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3znoxxeHue 0enoro cBera B CIIEKTP bubnunoteka [OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue 1 TOTJIONIEHHE CBETa aTOMOM 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
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5.2 Crtpoenne aTOMHOTO sifjpa 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakuuu 1 bubanoreka IJOK https://m.edsoo.ru/7f41a4a6
Uroro no pasneny 17
Pa3znea 6. [loBTOpuTEIbHO-0000 1AM MOYJIb
IT
6.1 OBTOPEHHE 1 0000IICHHE COCpaHM KypCa 9 2 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 kiace
Utoro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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