AHHOTanMs K padoueili nporpamme no «®Pusmnke» /-9 kiacc

HOACHUTEJIBHAA 3AIINCKA

[IporpamMma o ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs COCTAaBJICHA Ha
OCHOBE TIOJIOKEHMH U TpeOOoBaHUN K pe3yJbTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3zoBaTeNbHON mporpammsbl, npeacrabieHHbix B PI'OC OO0, a takxke c
yuétoM (enepanbHOil paboueil mporpamMmbl BocnuTaHuss W KoHIENIuu mpenoaaBaHust
yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMmbl 1Mo (pu3uke  HampaBieHO Ha  (QoOpMHpPOBaHUE
€CTECTBEHHOHAYYHOU IPAMOTHOCTH OOYYAIONIMUXCS W OpPraHU3aIUIo0 U3ydeHUsl (PU3UKHU Ha
NeATeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uke yuuThIBatOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanuzanuu tpedoBanniit ®I'OC OOO k mIaHUPYEeMbIM JUYHOCTHBIM H
METanpeIMETHBIM  pe3yJibTaTaM OOyYeHHs, a TakKkKe MEXKIPEIMETHbIE CBS3H
€CTEeCTBEHHOHAYUYHBIX YUCOHBIX MIPEJAMETOB HA YPOBHE OCHOBHOT'O O0IIEr0 00Opa3oBaHUsI.

[Iporpamma 1o ¢u3uKe ycCTaHABIMBACT paclipejieicHue y4eOHOro marepuaia Io
rogaMm oOydeHus (1Mo Kjiaccam), mpejjiaracT IpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKAHUSA U YyUETe BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3paboTaHa € IEJIbIO OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MpPEIMETY.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM JUIsl E€CTECTBEHHOHAYYHBIX YYEOHBIX
NPEIMETOB, TMOCKOJIbKY (DM3MUECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBICHUH,
U3y4aeMbIX XUMHUEH, OUOIoTHeH, acCTpoHOMUEH U (hu3ndecKol reorpadueii, BHOCUT BKJIaJ
B €CTECTBCHHOHAYYHYIO KapTUHY MHUpa, MPENOoCTaBiseT Hauboiee sICHbIe OO0pa3Ilbl
NPUMEHEHUS] HayYHOTO METOJla MO3HAHUS, TO €CTh CIOc0o0a MONY4YEeHUs IOCTOBEPHBIX
3HaHUU O MUDE.

Omna W3 TAaBHBIX 3a7ad  (U3MYECKOrO0 O00pa3oBaHHMS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (HOPMUPOBAHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH U MHTEpeca K
HayKe y 00yJaromuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE NPEANOJAraeT OBJIAJCHUE CIETYIOIINMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCT:

e Hay4HO OOBSCHSTH SIBICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JIAHHBIE U HUCMOJIb30BaTh HayYHBIE 10KA3aTENbCTBA JJIS
MOJIYYEHUS BHIBOJIOB.

Ienu n3ydyenus U3k Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUsI ONPE/ICIICHBI B
Konnenmuu mnpenojgaBanusi yuyeOHoro mnpeamera «@Puszuka» B 00pa30BaTENbHBIX
OpraHu3aLusaX Poccuiickon Oenepanuu, pean3yroInX OCHOBHBIE
o0111eo0pa3oBaresibHbIe MPOTPaMMBbI, YTBEpKIEHHOU perieHreM Komiernu MunucrepcTaa
npocsenienus Poccuiickoit @enepaunu (npotokon ot 3 aexadps 2019 r. Ne [1K4BH).



Heaun nzyyenus pusnku:

npuoOpeTeHre MHTEepeca M CTPEMIICHHS OOYy4alomMXcs K HAYYHOMY H3YYEHHUIO
MIPUPOJIBI, PA3BUTUE X UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEICTaBICHW O HAayYHOM METOJE TMO3HaHUS U (QOPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

dopMupoBaHHE HAYYHOTO MHPOBO33PEHHUs KaK pe3ylnbTraTa H3Yy4YeHHUS OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHuEe TpPEACTABICHUH O poiau GU3MKA IS Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE MpPEACTaBICHUNA O BO3MOXHBIX cepax Oyaymiedl mpodeccuoHanbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (DU3MKOM, MOATOTOBKA K JalbHEUIIEMy OOYYCHHIO B
ATOM HampaBICHUH.

JlocTkeHue 3TUX LieJied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIEro
0o0pa30BaHUs 00eCTIEUMBAETCS PEIICHUEM CIEIYIONINX 32424

NpPHOOPETCHUE 3HAHWW O JUCKPETHOM CTPOCHHMH BEIISCTBA, O MEXaHHYECKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpPHOOPETCHHE YMCHHH ONUCHIBAaTh M OOBICHATH (DHU3UYCCKHE SBJICHHUS C
UCII0JIb30BAaHMEM TIOJTyYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB PEIICHUS MPOCTEHINMX PAacuETHBIX 3aJiad C MCIOJb30BaHHEM
(GU3NIECKUX MOJIEeTICH, TBOPUECKUX H NMPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHHH HAOIIOJATh TPHUPOJHBIC SBICHUS W BBHITIOIHITH OIIBITHI,
nabopaTopHbIe PabOTHI M KCTICPUMEHTAIBHBIE UCCIICIOBAHUS C UCTIOIB30BaHUEM
MU3MEPHUTETHHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB padbOTHI ¢ MH(OpMaIHelt HU3NIECKOTO COACPIKAHMS, BKITIOYAs
MHPOPMAITUI0 O COBPEMEHHBIX JOCTHIKCHHSIX (U3MKH, aHAIN3 U KPUTHYCCKOE
OIlCHUBaHHUE WH(OOPMAIINH;

3HaKOMCTBO €O cepamMu NPOPEeCCHOHATBHON EATEIHPHOCTH, CBS3aHHBIMU C
(U3NKOH, M COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTHIKCHHUSIX
buznuecKkon HaAyKH.

Ha w3ydenne ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoAuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8 Kiacce
— 68 uacoB (2 wyaca B Hememwo), B 9 kimacce — 102 wyaca (3 uyaca B Henen).

[Ipennaraemsriii B mporpamme 1o (pu3uke mnepeyeHb 1a00paTOPHBIX PadOT U OIBITOB
HOCUT PEKOMEHJATEIbHBIN XapaKTep, YUUTENb JeJaeT BHIOOP MPOBEICHUS 1a00PATOPHBIX
paboT W OMBITOB C YYETOM HMHAMBUIYAJBHBIX OCOOEHHOCTEH OOYydYaromIMXcs, CIHCKa
AKCHEPUMEHTAIBHBIX 3a/IaHUH, MpeJaraéMbIX B paMKaX OCHOBHOI'O T'OCYJAapCTBEHHOTO
JK3aMeHa o busuke.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®usuka — Hayka o Ipupoze. JSBnenHus npuponsl. Duszndeckue sBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, IIEKTPUUECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. WM3mepenune ¢usnueckux BenuuuH. Dusmueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHas cuicTeMa €IMHUL.

Kak ¢usuka wu japyrue ecTeCTBEHHbIE HAyKH  M3y4YalOT  MPHUPOAY.
EcTecTBeHHOHAYUYHBIM METOJl TMO3HAHMS: HAOJIOJEHHE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJIBIDKEHHE TUIOTE3, DKCIHEPUMEHT MO MPOBEpPKE TUIOTe3, 00BICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOILIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHHuYeCKHUE, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue MpUOOPHI U TMPOIEAypa MPAMBIX HW3MEPEHHU aHAJIOrOBBIM U

U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue EHbI JSTECHUS MKaIbl U3MEPUTEIHHOTO TTPUOOpA.
2. H3MepeHune pacCTOSTHUM.
3. M3mepenue o0bEMA )KUAKOCTU U TBEPAOTO TENA.
4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHne TtemMmepaTypsl IpU MOMOINM KUIAKOCTHOTO TEpMOMETpa U
JaTYrKa TEMIIEPATypPhl.

6. IIpoBeneHue wucciaenOBaHUS 10 MPOBEPKE THUIIOTE3bl: JAJBHOCTH IT0JETA
[IapyKa, MyIIEHHOTO0 TOPU30HTAJIbHO, TeM OOJIbIlle, YeM OOJBIIEe BHICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHHMSI 0 CTPOCHHHU BelecTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, T0Ka3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue dactur BemecTBa. CBA3b CKOPOCTH JBHMXKEHMSI YacTHI[ C
Temmneparypoir. bpoyHoBckoe nBwxkenwe, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSYKEHUE U OTTAJIIKMBAHHUE.

ArperatHble COCTOSIHHs BELIECTBA: CTPOCHHME Ta30B, JKMAKOCTEM M TBEPABIX
(kpucTaIIMYEecKuX) Tell. B3anMOCBSA3b MEXJy CBONCTBaMH BELIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX M HMX aTOMHOMOJEKYJSPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaOmronenue siBieHU#, OOBICHIIOMUXCS MPUTSKEHUEM WM OTTaJKUBaHUEM
YaCTHUI] BELIECTBA.
Jlabopamophuie padbomot u onvimot.
1. OrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIb30BaHUEM (poTorpaduit).
2. OnbITHI 110 HAOJTIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBu:kenune u B3anMoaeiicTBHe TeJl.
Mexannyeckoe JABMKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NpPU HEPABHOMEPHOM JABMXKEHUH. Pacu€r mytu u
BPEMEHU JIBUKEHUS.
SBneHne WHEPIUU. 3aKOH HHEPUMU. B3aumoneicTBue Tel KakK MpUYMHA
U3MEHEHUSI CKOPOCTH JABMXKEHHUS Tesl. Macca kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh
BemecTBa. CBsI3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHUIIE 00bEMa BEIIECTBA.
Cuna kak XxapakTepucTHKa B3auMoJiercTBUs Tell. Cuia ynpyrocT v 3akoH I'yka.
N3Mepenne cuibl ¢ MOMOIIBI0 JUHAMOMETpA. SIBJIEHHE TATOTEHUS M CUJia TSIKECTH.
Cuna TspKecTM Ha Jpyrux IiaHerax. Bec tema. HeecomocTs. CiioxeHue cui,
HaIlpaBJIEHHBIX MO OAHOW mpsmoil. PaBHonelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIBKCHHUS U TpeHUE MOoKosi. TpeHue B MPUPOJIC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPSIMOJIIMHENHOTO JBHKECHHUS.
3. HaGmronenue siBjeHUst MHEPIIUH.
4. HaOmoneHnne u3aMeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Ciio)keHue CUJI, HalpPaBJICHHBIX 110 OJHON MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTM PaBHOMEPHOTO MABWKEHUS (IIApUKa B KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. Ompenenenne CpeaHE CKOPOCTH CKOJBXKEHUsS OpyckKa WU IIapuKa 110
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbITBI, JIEMOHCTPHUPYIOUIUE 3aBUCUMOCTh pacTsKEeHUsA (medhopmarivn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBXKEHHUS OT Beca
T€Jla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznea 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS W yBEIWYEHUs JaBiieHus. JaBieHue rasza.
3aBUCHMOCTh JaBJICHHS Tra3a oT o00bEéma, TemmepaTypbl. llepemaua naBieHus
TBEPABIMHU TEJAMH, KUJIKOCTIMM W TazaMH. 3akoH [lackamsa. IlHeBmaThueckue
MalllUHbl. 3aBUCUMOCTH JIaBJICHHUSI XKUJKOCTH OT TIyOuHBI. ['mapocTaTuyeckuit
napagokc. CooOmaromuecs: cocyibl. [ uapaBinyeckue MeXaHu3Mbl.



Atmochepa 3emaum u armocepHoe naBieHue. llpuuuHbl cyniecTBOBaHUs
Bo3ayuiHOM o6onouku 3emun. Onweit Toppuuemmu. M3mepenue armocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EpPHOro JaBJI€HUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 1151 u3MepeHus: aTMOC(HEPHOTO IaBICHUS.

JlelicTBHE >KUIKOCTH M rasa Ha IIOIPYKEHHOE B HMUX TeJlo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

o v A~ W N e
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBineHHs KUIKOCTHIO U Fa30M.

CooOwatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOMN YacTu Tena U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcoBue IUIaBaHus Tell: IUIABAHUE WIIM IIOTPYKEHUE Te B 3aBUCHMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBHCUMOCTH Beca Tella B BOAE OT 00BhEMa MOTPYKEHHOU B
JKHJIKOCTh YacTH TeJia.

OrnpeneneHue BHITAIIKMBAIONICH CUIIBI, TEUCTBYIONIEH Ha TEJIO0, MOTPYKEHHOE
B )KUJKOCTb.

[TpoBepka HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJO B
JKHJIKOCTH, OT MacCCHhI TeJa.

OnbIThl, JAEMOHCTPUPYIONIME  3aBUCMMOCTH  BBITAJIKMBAIOIICH  CHJIBI,
NEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00bEéMa MOTPYKEHHON B KHJIKOCTH
YaCTH T€Ja U OT INIOTHOCTH KHIKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKHA U OIPEICICHUE
€€ TPy30M0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MeXaHW3MBI: pbIYar, OJOK, HAaKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [I[puMeHeHue npaBuiaa paBHOBECUs pbluara K OJIOKY. «30J0TOe
npaBusio» mexanuku. KIIJ[ mpocTteix Mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U

TCXHHKC.
MexaHnuueckas OHCPIHU:. Kuneruueckas u INHOTCHOAJIbHAasA QHCPIHUs.

[IpeBpaiiieHre OHOrO BHUJIa MEXAHWYECKOW AHEPrHM B APYro. 3aKOH COXpaHEHUS
SHEPrUU B MEXaHUKE.
Jemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeot.



1. Omnpenenenue paOOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUJKEHHM Teja I10
TOPU30HTAILHOM ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblUara.
3. Usmepenune KIIJ] HaKITOHHON IIOCKOCTH.
4. M3ydeHue 3aKOHA COXpPaHEHMSI MEXAHUYECKON YHEPIUU.
8 KUIACC

Pa3znen 6. TenioBble siIBJIeHMS.

OCHOBHBIE  TIOJOXKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOpPUM  CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB W MOJIEKYJd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOTO, JKUJAKOTO ¢ Ta3000pa3HOrO0 COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHUE CBOWCTB Tra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJOXKEHUN MOJICKYISIPHO-KUHETUUYECKOU TEOpUH.
CmauunBaHue U KanWwUISIpHBIE siBIeHUA. TemIoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsi3b TEMIIEpATYPhI CO CKOPOCTHIO TEMIOBOIO ABUKECHUS YACTHIL.
Buytpennsis sneprusi. CriocoObl M3BMEHEHHsI BHYTPEHHEN SHEPruu: Terionepeaadya u
coBepuieHue paboTel. Buael Temionepenayd: TEIJIOMPOBOIHOCTb, KOHBEKIIHS,
U3JIyYCHHUE.

KonnuecTBo TEIUIOTHL. YAelbHAass TEIUIOEMKOCThL BelllecTBa. 1€ImIoo0OMeH H
TEIJIOBOE paBHOBecHE. YpaBHEHHE TEIIOBOro OamaHca. [InaBneHue u oTBepjeBaHMe
KPUCTAJUTMYECKUX BEIIECTB. YJIelbHas TeIuloTa IuiaBieHus. IlapooOpasoBanune u
koHneHcanus. Mcmapenme. Kumnenwe. VYnaenbHas Temiota mapooOpa3oBaHMS.
3aBUCHMOCTH TEMIIEPATyPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxuocTbs Bo3myxa.

DHeprus ToIIuBa. Y AelbHas TEIJIOTa CrOpaHMUs.

[Tpunnumer  pabotel  TermoBbix aBuratenei KIIJ[ TemoBoro mBurarens.
TernoBbele IBUTaTeNIM U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaOmronenrne 6pOoyHOBCKOTO JIBHUKEHUS.

2. Habmonenue nuddysun.

3. HaOmroneHue siBICHUN CMadyMBaHUS W KaUJUISIPHBIX SBICHUH.

4. HabOnroneHre TEIIoBOTO pacIIuPEHHS TEI.

5. MI3mMeHeHue naBjeHMs Tra3a IMpPU HM3MEHEHHMH O0BEMa W HArpEeBAaHUM WJIU

OXJIaXKJICHUU.

6. IIpaBuiia usMepeHust TeMIEpPaTypBhl.

7. Bunapl Temonepenayu.

8. OxnaxIeHue PU COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepIiieHHU padOThl BHCITHUMH CHUIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3TUYHBIX BEIIECTB.



11. HaOnronenue kuneHusl.

12. HaGnroieHrie moCTOSTHCTBA TeMIEPaTyphl IPU TUIABICHUHU.

13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamopnule padomot u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpITel 1O HAONIOJEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, XKUIKOCTEH U

TBEPIBIX TEIL.
4. OmpepnerneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.
OMBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJIEHUS BO3JyXa OT €ro o0bhEmMa
Y HarpeBaHUs WIN OXJIAXKICHUSI.

6. IlpoBepka rumores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA XKHIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmioneHue wu3MEHEHHS BHYTPEHHEM DHEpruM Tejla B pPe3yibTaTe
TEeIIoTnepe1aun U paboThl BHEIITHUX CHIL.

8. HccnemoBanue sBiaeHUs] TeIIoOOMEHAa TIPU CMEIIMBAHUM XOJIOJHOU U

ropsiueu BOJIBL.

9. OmnpeneneHne KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJAOU MPHU TEINIOOOMEHE C

HarpeTbiM METAIUINYECKUM LHUJIUHIPOM.

10. OnpeneneHue yAaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIbHOM BIIa)KHOCTH BO3yXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnexkTpuzanus Ted. J[Ba poja 2JIEKTpUUYECKUX 3apsanoB. B3aumopelctue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIbI B3aUMOJEUCTBUS 3aPSKEHHBIX
TE€J OT BEJIMUMHBI 3aPSA0B U PACCTOSIHUS MEK]Y TEIAMHU ).

Onektpuueckoe mojne. Hanpsok€HHOCTh anekTpudeckoro mons. [Ipunimun
CYNEepPHO3ULUHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiioB. ODJIEMEHTApHBIM JIIEKTPUUYECKHUM 3apsi.
Crpoenue atoma. [IpOBOIHUKH U TUATEKTPUKU. 3AaKOH COXPAHEHHS 3IEKTPUUYECKOTO
3apsaa.

DONEeKTpUYECKUd TOK. YCIOBHS CYIIECTBOBAHUS  AJIEKTPUUYECKOTO  TOKA.
NcTouHMKM TIOCTOSHHOTO TOKa. JIeMCTBHS 3JIEKTPUYECKOTO TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas  uenb. Cuima  Toka.  DIEKTPUYECKOE  HaNpsiKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ACIbHOE COMPOTHUBIICHHUE BerecTBa. 3akoH Oma s
ydacTka uenu. [locnenoBarenbHoe U mapajuieIbHOE COEAMHEHUE MPOBOIHUKOB.

PaGota #u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JleHua.
DneKTpuuecKue 1EeNnu W MOTpeOUTeNnu 3JIeKTpuyecko sHepruu B ObiTy. Kopotkoe
3aMbIKaHUE.



IlocTostHHBICE MarHuThel. B3aummoaencTBUE MOCTOSHHBIX MarHMTOB. MarHuTHoOE
nosje. MaruutHoe 1mose 3eMJIM U €ro 3HaYeHUE JJId XKU3HU Ha 3emiie. OnbIT Opcrena.
MarauTHoe MnoJie NEKTPUUYECKOro ToKa. [[puMeHEeHHE 3IEKTPOMAarHUTOB B TEXHUKE.
JlelicTBU€ MAarHUTHOTO TMOJII HA MPOBOAHUK C TOKOM. OJEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa. Mcnoib30BaHKE ANEKTPOIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onertel @apazness. SIBieHHE SJIEKTPOMAarHUTHOW WHAYKOMH. [IpaBuio JleHma.
OnektporeHepatop. CrocoObl MOMyYEHUs FIECKTPUUECKON SHEPTUU. DJIECKTPOCTAHIINU
Ha BO30OHOBJIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsIO0B.
[TpoBOTHUKH ¥ AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHN 3JEKTPUYECKOTO MOJIS.
MCcTOYHMKH TTOCTOSSHHOT'O TOKA.
JlencTBUs 3JIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KHUJKOCTH.
. I'a30BbIl pa3zpsn.
. I3mMepenune cuiibl TOKa aMIePMETPOM.
. I3Mepenune 3JeKTpUYeCcKOro HarpsKeHUs: BOJIbTMETPOM.
. PeoctaTt 1 marasuH cCOnpoOTHUBIICHUM.
. BzaumoieicTBrue NOCTOSSHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTA.
. MojaenupoBaHUe€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT DpcTena.
. MaruuTtHoe noJjie Toka. DJIeKTPOMAarHuT.
. JleicTBHE€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.
. UccrienoBanue siBICHUS 3JIEKTPOMAarHUTHOW WHIYKIIHUH.
. OnbiTbl Papajes.
. 3aBUCUMOCTh  HAIlpaBJICHUWS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHS.
25. DJIEKTpOTeHEPaTOP MOCTOSHHOTO TOKA.
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Jlabopamopnuie padbomot u onvimeol.

1. OnpITel 1O  HAONIOAEGHHWIO DJICKTPU3AIMU TeJl HMHAYKIUEH | TIpH
CONPUKOCHOBEHHH.

2. HccnemoBaHnue MAEHUCTBUS DJICEKTPUUECKOTO TIOJS HA TMPOBOAHUKUA H
TADJICKTPUKH.



COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

H3mepeHne u peryinupoBaHue CUJIBI TOKA.

N3mepeHre u perynupoBaHre HAMIPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKa, HAYIIETO YEpe3 pEe3UcTop, OT

COIPOTHRIICHHS PE3UCTOPA U HANIPSDKCHHS Ha PE3UCTOPE.

7. OMBITBI, TEMOHCTPUPYIONIUE 3aBHCHUMOCTh 3JIEKTPUYCCKOTO COMPOTHUBICHUS
IIPOBOJHHUKA OT €T0 JUTMHBI, IUIOIIAIN MOTICPEYHOT0 CCUCHHUS U MaTepHuaa.

8. IlpoBepka mpaBwiia CIOKEHUS HANPSHDKCHUH TPU  IMOCIEAOBATCIBHOM
COCIMHCHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia a8 CHIBI TOKAa MPU MApaJUICTFHOM COSAMHEHHUU

o v A~ W

PE3UCTOPOB.

10. Onpesienienre padboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

11. OnpeneneHne MOIHOCTHY IEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO YEpe3 JaMIIOUKy, OT
HaIpsKEHUS Ha HEH.

13. Onpenenenue KII/] HarpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MPU UX 00bETUHEHUU U
paseracHuH.

16. MccnenoBanue NeNCTBUA 3JIEKTPUUYECKOrO TOKA HA MATHATHYIO CTPEIIKY.

17. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJACHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIpaBJIEHUS TOKA B KATYIIKE.

18. MI3y4yeHue nelcTBUsI MarHUTHOIO ITOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHue padoThl 3JEKTPOABUTATENS.

20. Usmepenune KII/I 351eKTpoIBUTaTENBHON YCTAHOBKH.

21. ONBITBI O  HUCCIEIOBAHUIO  SIBJICHHUS DJIEKTPOMAarHUTHOW MHAYKIUU:
UCCJIEI0BaHNE N3MEHEHUI 3HAUEHUS U HAIIPABJICHHUSI MHIYKIIMOHHOTO TOKa.

9 KJIACC

Pazgea 8. Mexanuuyeckue siBJIeHHU.

Mexanuyeckoe JBWKEeHME. MarepuanbHas Touka. Cucrema  orcuéTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUXKEHHUsS. PaBHOMEpHOE MNpSIMOJIUHEIHOE
neuxeHne. HepaBHomepHOe mpsiMoiMHENHOE ABWkeHuUe. CpeaHsisi U MIHOBEHHAs
CKOpOCTb TeJIa TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckOopeHHOE mpsMoJiMHEiiHOe JBrkeHue. (CBoOoaHOE
najgenue. OnwiTel ["anumnes.

PaBHOMepHOE nBHKEHME MO OKpyXHOCTH. llepuon u yactora oOpalieHus.
JIuHeiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepBriit 3akoH HproTtona. Bropoi 3akoH Herorona. Tperuii 3akoH HbrotoHna.
[TpuHIMIT Cynepno3uLu CHJL.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJla TPEHUSI CKOJIbXKEHHS, CUJIa
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOJHOTO
nageHus. JIpmwxkenune maHer BOKpyr Connua. IlepBas kocMuueckas CKOPOCTS.
HesecoMocTs u neperpysku.

PaBHOBecue MarepuasbHOW TOYKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MOMEHT cuibl. LIeHTp TsKeCTH.

Nmnynec Tenma. M3meHeHnne ummynbca. VMmynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJbca. PeakTuBHOE IBUKEHNE.

Mexanundeckasi pabota U MOIIHOCTh. PaGoTa cuil TSXKECTH, YIPYTrOCTH, TPEHUS.
Cs3p osHepruu u pabotbl. [loTeHuumanbHas »dHEprus Tena, MOJHATOIO HaJ
NOBEPXHOCTHIO 3eMiiM. [loTeHIManbHas >HEPrUsl CKaTtou NpyKUHbL. KnHeTHMdeckas
sHeprus. Teopema O KHHETHYECKON HHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOMN
SHEPIHH.

Jemoncmpayuu.

1. HaGmonenne MexaHMYECKOTO IBHKEHHUS Tella OTHOCUTENIBHO Pa3HbIX Tell

OTCUETA.

2. CpaBHeHHME NyT€d M TPAaeKTOPUM [BWXKEHUS OJHOIO M TOTO K€ Tena

OTHOCUTEJIBHO PA3HBIX TEJ OTCYETA.
N3Mepenne CKopoCTU U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKoOB PaBHOYCKOPEHHOTO JBUKECHUS.
HaGmonenue nBr>keHHs Tela Mo OKPY>KHOCTH.
HaGmronenre MexaHWYECKUX SBIICHHM, MPOUCXONAIIMX B CHUCTEME OTCYETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHUHU OTHOCHUTEJIBHO
KaOuHeTa PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHS TeJIa OT MACChI T€Jla U JEUCTBYIONIECH HA HETO CHUJIBI.
8. HaOmronenue paBeHCTBA CHJI IIPU B3aUMOCHCTBUH TElL.
N3meHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHM.
10. [lepenaya nmnyibca npu B3aMMOJEHUCTBUN TE.
11. [IpeobpazoBanus SHEPTUU TIPU B3AUMOJICHCTBUN TE.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIPYIrOM B3aUMOJEHCTBUU.
13. CoxpaHeHHEe UMITyJIbCa MPU aOCONIOTHO YIIPYTrOM B3aUMOICHCTBHUHU.
14. HaOmrogeHne peakTHBHOTO JIBUKCHHUS.
15. CoxpaHeHHe MEXaHUYECKOM SHEPTrUuu Ipy CBOOOTHOM MaICHUU.
16. CoxpaHEHHE MEXAHMYECKOW 3HEpPruM INMpH JBUKEHUHU Teja MOJ JIEeHCTBHEM
PY>KUHBI.

S

Jlabopamopnuie padbomot u onvimeol.

1. KoHcTpynpoBaHue TpakTa JJjis pa3roHa MW JaJbHEHIIEro pPaBHOMEPHOIO
JBYDKCHUS IIApUKA WITH TEICKKH.

2. OmpeneneHue cpeaHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM JBUKCHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.



10.

11.

OmnpeneneHne YCKOpPEHHs Tella TPU PaBHOYCKOPEHHOM JIBIDKEHUHU T10
HAaKJIOHHOU INIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BpPEMEHH NpPHU PABHOYCKOPECHHOM
JBIKEHUH 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIIU MPU PAaBHOYCKOPEHHOM ABM)KCHUHU 0€3 HauaTbHON
CKOPOCTH TIyTH OTHOCATCS KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHH OJIMHAKOBEI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJNBXEHHS OT  CHJIBI
HOPMAaJIBHOTO JIaBIICHUSI.

Onpenenenue ko3 PUIEHTa TPEHUS CKOJbKEHHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHHS MPH PAaBHOMEPHOM JBID)KCHUHU Tela I10
TOPU30HTATBHON MTOBEPXHOCTH.

Omnpenenenne pabOTBl CHIBI  YOPYIOCTH TMPH  TOIBEME Tpy3a ¢
MCTIOIh30BaHUEM HETIOIBIKHOTO M MOJABMYKHOTO OJIOKOB.

W3ydeHne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3znen 9. Mexanuueckue K0,1e0aHUS U BOJIHBI.

Konebarensnoe npmwkeHue. OCHOBHBIE XapaKTEPUCTHKW KOJIEOAHWM: MEPHOI,
4acToTa, aMmIuIuTyAa. MareMaTudeckuil W TpYKUHHBIA MaaTHUKHU. [IpeBpaiieHue
SHEPIUH IPH KOJIeOATEIIHHOM JABUKEHUH.

3aryxatomue kosiebanus. BeiHyXeHHbIe Konebanus. Pesonanc. MexaHuueckue
BOJIHBI. CBOMCTBa MeXaHW4YeCKUX BOJIH. [IposioabHbIE W MonepeyHbie BOHBI. J[uHa
BOJIHBI U CKOpPOCTh €€ pacrpocTpaHeHHusi. MexaHuuyeckrue BOJIHBI B TBEPIOM TeliE,
CEMCMHUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbIcOTa TOHA. OTpaxkeHue 3Byka. MHOpa3ByKk u
yJIbTPa3BYK.
Jemoncmpayuu.

1.

o Uk wN

HabGmonenne komneGaHuii Tenm mOJ JEWCTBUEM CHJIBI TSKECTH W CHIIBI
YIPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenre BRIHYKICHHBIX KOJIEOAHUN U Pe30HaHCA.

PacnpocTpanenne npoosibHbIX U MMONEPEYHBIX BOJIH (HA MOJAEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTHYECKHMN PE30HAHC.

Jlabopamopnuie padbomot u onvimol.

1.
2.
3.

Omnpenenenre 4acTOTHI U IEPUOJIa KOJIEOAHUH MATEMATHIECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U EPUOIa KOJICOAaHUN TTPYKUHHOTO MasTHUKA.
UccnenoBanne 3aBUCUMOCTH TepuoAa KoyieOaHUI MMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

NccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJICOAHUN MPY>KUHHOTO MasiTHUKA OT
MAcCChI Tpy3a.



5. IlpoBepka HE3aBUCMMOCTH TNEpHOAa KOJeOaHUW Tpy3a, MOABEHIEHHOIO K
HUTH, OT MacChl rpysa.

6. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOIa KOJeOaHUM MPYKUHHOTO
MAasITHUKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHusi CBOOOJHOTO TMaICHUS.

Paszgen 10. DiieKTPOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

DIEeKTPOMAarHUTHOE ToJI€. DIIEKTPOMarHuTHbBIE BOJIHBI. CaoiicTBa
AJEKTPOMAarHuTHBIX BOJH. [llkana 5JI€KTpOMAarHUTHBIX BOJIH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

OnektpoMarHutHas npupona csera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHuwe CBOWCTB 3JEKTPOMAarHUTHBIX BOJH C TIOMOIIbIO MOOUIIBHOTO

TenedoHa.

Pasznen 11. CBeToBbBIC SIBICHUSA.

JIyueBast monenb cBera. Mcrounuku cBeta. [IpsamoinnHeitHOE pacrpoCTpaHEHUE
ceera. 3atmeHus ComHua u Jlysel. Otpaxkenue cBera. [lnockoe 3epkano. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienne cBeta. 3akoH ImperomiieHUs cBeTa. [lonHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcronb30BaHUE MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX
CBETOBOJIAX.

Jlunza. Xon mydeit B auH3e. Onrudeckas cuctema (poroarmapara, MUKPOCKOIIA U
Teneckona. ['na3 kak ontuyeckas cucteMa. binu3zopykocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekrp. Ombitel  Hbtorona. CrnoskeHue
CIIEKTpaJbHBIX UBETOB. Jlucmepcus cBeTa.

JHemoncmpayuu.

[IpsAsmonrHEHOE pacIpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenune n300paxxeHN# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4el B coOuparolieit JInH3e.

XO0JI Tyder B pacCEUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JIUH3.

[Tpunuun neicTBus goToanmnapaTta, MUKPOCKOIIA U TEJIECKOTMA.
10. Mopnens 1i1a3a.

11. Paznoxxenue 6enoro cBeTa B CIEKTP.
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12. HonyquI/Ie OeJroro ceera IIpH CJIIOKCHHUHU CBECTA PA3HBIX IIBCTOB.



Jlabopamopnuie padomot u onvimot.

1. UccnenoBanne 3aBUCUMOCTH yrja OTPaKEHHS CBETOBOTO Jydya OT YyIja

naJICHuUs.

2. V3ydeHue xapakTEepUCTUK U300paXKEHUs MPEIMETA B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCHUMOCTH yrja MPEIOMIJICHHS CBETOBOrO Jiyya OT yria

NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. TlonyueHune n300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BI.

Omnpenenenue (OKYCHOTO PACCTOSIHUSI U ONTHUYECKOW CHJIBI COOMparoiei
JIUH3BI.

6. ONBITHI 110 PA3I0XKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEI TIO BOCHPUSITHIO I[BETA TPEAMETOB MPU WX HAOIIOJCHUHM 4Yepes
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Peseppopna m mnanerapHas mojenb aroma. Mogenbs aroma bopa.
Hcnyckanue u noroneHre ceeta aroMmoM. KBaHThl. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- W ramma-usnydeHus. CTpoeHHE aTOMHOIO
snpa. Hyknonnas Moaens atomHoro sijapa. Mzoromnbl. PagnoakTuBHbIE TpeBpaIieHUsI.
[Tepuon mosypacmnaja aTOMHBIX sIAED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHWsS 3apsilOBOTO M MacCOBOTO YHCEI.
DHeprus CBsA3U aTOMHBIX sifiep. CBsA3b Macchl M SHEpruu. Peakunu cuHTe3a u eIeHUs
anep. Ucrounuku sueprun CoJiHIIAa U 3BE3.

SAnepnas oHepretuka. JleCTBUA paAMOAKTUBHBIX HW3JIYUYEHHM Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3yYEHUS U MOTJIOLICHHUS.

2. CnexkTpbl pa3IMYHBIX Ta30B.

3. CnekTtp Bojaopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3ITYyUCHUH.

6. Peructpaius uzinyyeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimeot.

1. HaGnromeHue CIUTONIHBIX W TUHEWYATHIX CIEKTPOB U3TyUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE YHEPIUU YACTHUIIBI IO TOPMO3HOMY IyTH

(mo dhoTorpadusm).

3. M3mepenwue pagnoakTBHOTO (PoHA.

IToBTOPHUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000IAIONTUH MOAYJIh MPEAHA3HAYEH JJIS CHCTEMATH3allud U
0000111eHNs TPEAMETHOTO COJIEPKAHUS U OMbITA JIESITEIbHOCTH, TPUOOPETEHHOTO TIPU
M3YUYEHUH BCEro Kypca U3UMKHM, a Takxke [Js TMOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY JK3aMe€Hy Mo ¢GU3MKe JIs1 O0O0ydYaroluXcsi, BBIOPABIIMX OSTOT
y4eOHBIN MpeIMET.



[Ipy u3ydyeHUH OaHHOIO MOAYJS PEATUIYIOTCSI U CUCTEMATU3UPYIOTCA BHUIbI
NEATeNIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHXKCHHE IMPEIMETHBIX U
METANPEAMETHBIX  IUIAHUPYEMBIX  PE3YJIbTATOB oOyueHus, dbopmupyertcs
€CTECTBEHHOHAY4YHasi T'PaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIEI0BAHUS
SBJICHUN TIPUPOJBI M TEXHUKHU, OBJAJECHUE YMEHUSIMHU OOBIACHATH (Pu3NUeckue
SIBJICHUS, TPUMEHSS MMOJIYYCHHbIE 3HAHUS, PELIATh 3aJa41, B TOM YUCJIE KAY€CTBEHHbBIE
U OKCIEPUMEHTAIBHBIE.

[IpyHUOMNIHANBHO NEATENBHOCTHBIM XapakTep AAHHOTO pas3lelia pean3yercs 3a
CYET TOro, UTO OOYYAIOIIUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpejiaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUW PACIO3HABATh U HAYYHO OOBSICHITH (pU3nuecKue
SIBJICHUSL B OKPYKAIOIIEW IPUPOE U TOBCEAHEBHOM KU3HU;

UCIIOJIH30BaTh HAy4YHbIE METObI MCCIENOBaHUS (DU3NYECKUX SIBJICHUN, B TOM
YHUCIIEe 1Sl POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAay4YHbIE OCHOBBI HamOoJiee BaXHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUM, HalpuMep, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX HMCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA NPEBPAICHUS M COXPAHECHUs BCEX M3BECTHBIX BHIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yyenue ¢u3nKu Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHHWs HAIPaBIEHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METANpeIMETHBIX U TPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbrare u3ydyeHus (QuU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyyaroierocst 0ynyt chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3yJbTAThl B YACTHU:

e 1) MAaTPHMOTHYECKOr0 BOCIIUTAHUS:

e — TPOSABICHHE HUHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nUecKol HAyKH;

e — IIEHHOCTHOE OTHOIIICHHE K JOCTHKECHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa’KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AKTMBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHHEM JIOCTHXKCHHI
buzuky;

e — OCO3HaHHE BaAXKHOCTH MOPATbHO-3TUYECKUX MPHUHIIMIIOB B I€ITEIbHOCTH YYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCHPHUATHE OSCTETUYECKUX KauecTB (PU3MUECKOW HAYyKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e — OCO3HAHME IIEHHOCTH (PM3MYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYIbTYpPBHI;

e — pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, HHTEpEca K HCCIEI0BaTEIbCKON
NEeATEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbI 310POBbSi 1 IMOLUMOHAJIBLHOIO 0JIArOMOJYyYHs:

e — OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HHU B  COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXHOCTA TIPaBWJI OE30MACHOrO0 TOBEJACHUS HA
TPAaHCIIOPTE, Ha JOpOrax, C OJIEKTPHUUYECKUM U TEIJIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIOBUAX;

e — copMHUPOBAHHOCTH HaBBIKA pe(iieKCHU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TAKOro0 )K€ MpaBa y IPyroro 4eaoBeKa;

e 6) TPYy10BOI0 BOCIIMTAHMS:

e — QAaKTMBHOE YyYacTHE€ B pCEIICHUM MPAKTUYECKUX 3aJady (B paMKaxX CEMbH,
oOpa3oBaTeIbHOM OpraHMU3aIlii, TOpojAa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOU
HaIpaBJIEHHOCTH, TPEOYIOIIKUX B TOM YHUCJE U (PU3NUECKUX 3HAHUIA;

e — UHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO TPOPECcCHil, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JOrHYE€CKOro BOCIIUTAHUSA:



— OpUEHTalus Ha MPUMEHEHHE PU3MYECKUX 3HAHUM IS PEelIeHHs 3a/1ad B 001acTH

OKpY)KaIOIIEN Cpelpl, IUIAHUPOBAHHA IIOCTYNIKOB M OLEHKM HX BO3MOXKHBIX

ITOCJEACTBUMN ISl OKPYKAIOILEH CPE.IbI;

e — OCO3HAaHHME TIJO00AJBLHOIO XapaKTepa 3KOJOTHYECKHX MpoOJeM U MyTed ux
peneHns;

e 8) azjanTanum K M3MEHSIOIUMCS YCJIOBHSAM COUMAJIbHON U NPUPOAHOM CpeAbl:

e — MOTPEOHOCTH BO B3aWMOJEHCTBUU NPU BHINOJHEHUU HCCIEIOBAHUNA M MPOECKTOB
(¢u3nuecKoi HapaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTHUECKYIO JIESITENbHOCTB;

e — MOTpeOHOCTh B ()OPMHPOBAHMM HOBBIX 3HAHUM, B TOM uucie (HOpMyIupoBaTh
UJIeH, TOHATHUS, TUTIOTE3bl O PU3NUYECKUX 0OBEKTaX U SBJICHUAX;

e — OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHWW W KOMIETEHTHOCTEH B 00JIaCTH
buzuky;

e — INNIAHUPOBAHHUC CBOCTO PA3BUTHA B HpI/I06p€T€HI/II/I HOBBIX (1)I/ISI/I‘ICCKI/IX 3HaHPIﬁ;

e — CTPCMIICHHC AHAJIM3UPOBATH W BBIABJIATH B3dUMOCBA3H IIPHUPOIbBI, O6HICCTBa )51
3KOHOMMKH, B TOM YHUCJIC C UCIIOJIB30BAHUECM (1)I/ISI/I‘{€CKI/IX 3HaHPII>i;

e — OII€CHKa CBOUX HeﬁCTBHﬁ C y‘IéTOM BJIIMAHUA HA OKPYKAOIIYIO CPCAY, BO3MOKHBIX
rI100aJIbHBIX HOCHGﬂCTBHﬁ.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOCHHS MpOrpaMMBbI MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOyuarmierocs Oyayr  chopMUpPOBaHBI  MeTampeaMeTHbIe
pPe3yJbTaThl, BKJIIOYAIONINE ITO3HABATEIbHBIC YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBHSA,
KOMMYHHUKATHBHBIC YHHUBEPCAThHBIE yueOHbIE JCHCTBYS, PETYJISATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jiorn4ecKkue 1ecTBUA:

e BBISBISATH M XapaKTEPH30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTAaHABJIMBATH CYIICCTBCHHBIM NPHU3HAK KiIacCH(HUKAIMK, OCHOBAHHUS IS
00001IIeHNs 1 CPAaBHEHUS,

e BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbBIX (haKTax,
JAHHBIX W HAOJIOICHUSAX, OTHOCAIINXCS K (PU3NUSCKUM SBIICHUSIM;

e BBISBIATH NPUYUHHO-CIICJACTBEHHBIC CBS3M TIPH HM3YYCHUH (PU3MUESCKUX
SIBIICHUH M TIPOIIECCOB, ACNaTh BBIBOABI C HCIIOIb30BAHUEM JACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aK/IFOUCHUH, BBIIBHTAaTh THIOTE3bI O B3aUMOCBS3SX
(bU3NYECKUX BEJIMYHH;



CaMOCTOSITEJIbHO BBIOMpATh CHOCO0 pelieHus yuyeOHOU (u3mueckoil 3anayu
(cpaBHEHHE HECKOJbKMX BAPUAHTOB PEIICHUS, BEIOOp Hanbosee MOoaX0sIIEro
C YYETOM CAMOCTOSITENIBHO BBIJEIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebcKue 1eHCTBHUA .

UCII0JIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHNUS,
IPOBOJIUTh IO CaMOCTOSITEJIbHO COCTaBJIICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3UYeCKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHNE (PU3NYECKOTO SIBJICHHUS;
OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTbh MH(POPMAIIUIO, TTOJYUYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (PopMyIUpoBaTh O00OOIIEHUS W BBIBOABLI IO pe3yJbTaTam
POBEEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMUS;

IPOrHO3UPOBATH BO3MOXHOE JajbHeIee pa3BuTue GU3NUECKUX MPOLECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOJIOKEHUS 00 WX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

PabGora ¢ undgopmanmeii:

NPUMCHSTh PA3JIMYHBIC METOJIbI, MHCTPYMEHTBI W 3amlpOChl INPU TOWCKE U
orbope wWHPOPMAINMK WIM JAaHHBIX C YYETOM MPEUIOKEHHON y4eOHOMH
du3ndecKo 3amaun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HWHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETLHO ~ BBIOMpPATh  ONTHMANBHYIO  (OpMY  TIPEICTaBICHHUS
UHPOPMAIIMN W HWIUTFOCTPUPOBATH pEIIaeMble 3a/1a4ll HECIIOKHBIMH CXEMaMH,
auarpaMMamMu, HHOUW rpaduKoi U uX KOMOWHAIIUSMHU.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

B X0ji¢ 00CYXKIeHUs y4eOHOro MaTepuania, pe3ysIbTaToB Ja00OpaTOpPHBIX padoT
U TIPOEKTOB 3a/JaBaTh BOMPOCHI 10 CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HAICJICHHBICE Ha pEUICHUE 3aJauyd U TMOJAJEp KaHHe
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYXKJEHUSI C CYKIEHUAMH JAPYTMX YYaCTHUKOB JIMAJIOra,
0oOHapy’KUBATh PA3INYUE U CXOJACTBO MMO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABIATh PE3YIbTAThl BBITOJHEHHOTO (DU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0BAHUS, TPOCKTA);

MOHUMATh W WCIIOIH30BATh MPEUMYIIECTBA KOMAHJAHOW W WHAMBUIYaTbHON
paboThI PU PENICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;

NIPUHUMATH [[ETH COBMECTHOU NEATEILHOCTH, OPTAaHU30BBIBATh IEUCTBHS IO €€
TOCTIDKEHUIO: PACHpeNeNaTh pPOJU, OOCYXKIaTh MPOILECCHl W PE3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;



e BBIOJHATH CBOK 4YacThb palOThl, JOCTUras KadyeCTBEHHOI'O pe3yjbTaTa IO
CBOEMY HANpPAaBJICHUIO M KOOPAWUHUPYS CBOM JEUCTBUSA C APYTMMHU YICHAMH
KOMAaH/bl;

e OLEHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMMA NPOAYKT MO KPUTEPHSM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBHUS

Camoopranusanus:

e BBIBIATH NMPOOJEMbI B KU3HEHHBIX M YUEOHBIX CUTYalUSX, TPEOYIOMIUX IS
penieHust pU3NUECKUX 3HAHUM;

e OpHUEHTHPOBATBCS B  PA3IMYHBIX  MOAXOAAX  TPUHATHUS  PEIICHUI
(MHOMBUIyallbHOE, TPUHATHE pEIIEHUsS B TpYyNIe, MPUHATHE pelIeHUN
TPYIIION);

e CaMOCTOSITENIBHO COCTABJSATh QITOPUTM peIIeHUs (PU3NYEcKOol 3anayu WIH
IUIaHA HCCIEOBaHUSl C YYETOM MMEIOLIUXCS PECcypcoB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEJIaraéMble BapUAHThI PEILICHU;

e JlenaTh BHIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e J1aBaTh aJCKBATHYIO OLIEHKY CUTYyal[My U Ipeiararh IjaH €€ U3MEHEHNUS,

e OOBSACHATHP  MNPUYMHBI  JTIOCTHIKEHUS (HEIOCTHKEHUsI)  PE3yJIbTaTOB
JESITeIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTHb KOPPEKTHBBI B JEITEIBHOCTH (B TOM 4YHUCIE B XOJ BBIIIOJHECHHUS
(Gu3nYecKoro MCCIEOBAHUS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIINXCS CUTYallul, YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYJHOCTEH;

e OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;

e CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJI€ CIOpa WM JHUCKYCCHUHM Ha
HAay4YHYI0 TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYyToro;

e IIpHU3HABaTh CBOE MpaBO Ha OMIMOKY HpU pelIeHUH (PU3MUECKUX 3a/1ay WU B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYIOro.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kjacce MpeIMETHbIE Pe3yabTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMUXCS YMCHHI:

e WCIIOJIB30BaTh IMOHATHS: (DU3NYECKHUE W XUMUYECKHE SBJICHHS, HAOIIOJCHUE,
OKCTIICPUMEHT, MOJIe]b, THIIOTE3a, CIWHMIBI (U3UUCCKUX BEIUYUH, aTOM,
MOJIeKyJla,  arperaTHple  COCTOSHHS  BemiecTBa  (TBEpPAOE,  JKHJAKOE,
razoo0pasHoe), MEXaHMYEeCKOE JBW)KCHHE (paBHOMEPHOE, HEpaBHOMEPHOE,



NpSMOJIMHEWHOE), TPaeKTOpus, paBHOACHCTByoImas cuia, Jedopmarus
(ympyrasi, IiiacTU4eckas ), HeBECOMOCTh, COOOIIAOIIUECS COCY/IbI;

paznuuath saBieHUs (Aud@ys3us, TEIIOBOE [ABMIXKEHHE YacTHUIl BEIIECTBA,
paBHOMEpPHOE JIBUKEHUE, HEPAaBHOMEPHOE JBIKECHUE, HUHEepIHUs,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Mepenada JaBJICHUS TBEPIABIMU TEJaMU, >KUJIKOCTSIMU U Tra3aMu,
aTMoc(epHOe JaBieHue, MIIaBaHUe Tell, TPEBPAIeHUs] MEXaHUYECKOW SHEPTUH)
MO0 ONHCAaHUID WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYKAIOIIEM
MUpe, B TOM 4YHCiie (PU3NYECKUE SIBICHUS B MPUPOJEC: MPUMEPHI JIBIXKCHUS C
pPa3IUYHBIMU CKOPOCTSIMH B J>KMBOW W HEXUBOW MPUPOJIE, IECUCTBUE CHUIIBI
TPEHUsI B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(EpPHOro JaBIEHUS Ha KUBOU
OpraHu3M, IUIaBaHHE pPbIO, phIUard B Telie YeJIOBEKa, NMPHU ITOM IMEePEeBOJUTH
NPAKTUYECKYI0 3a7adyy B Yy4eOHYIO, BBIJICIATH CYIIECTBEHHBbIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SBJICHUN;

OMHUCBHIBATh M3YYCHHBIE CBOWCTBA Tel W (DU3WYECKHUE SIBJICHUS, HCIOJb3Ys
¢usznueckre BENMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHSA CKOPOCTh, CHJIA YIIPYTOCTH, CUJa TSAKECTU, BEC TeJa, CHJIa
TpEeHUsI, AaBjieHHE (TBEPIOTO TeNa, JKUIKOCTH, raza), BBHITAIKUBAIOIIAS CHIIA,
MexaHu4deckas paboTa, MOLTHOCTb, MJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PUIIUEHT
MOJIE3HOTO JEWCTBUS MEXaHU3MOB, KNHETHYECKasi U MOTEHI[MAIbHAs SHEPTHUs ),
IpU OMHUCAaHUU TPABWIBHO TPAKTOBATh (PUIUYECKUNA CMBICI HUCIOJIBb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIBI (U3UUYECKUX BEIIUYWH, HAXOIUTh
dbopMyIbl, CBS3BIBAIOIINE JIaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpadUKHd U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYMH;

XapaKTepru30BaTh CBOWCTBA T, (DU3UUECKUE SBICHUS M MPOIECCHI, HCTIOIb3YS
npaBujia CI0XKEHUsl CHII (BAOJIb OJTHOM mpsiMoil), 3akoH ['yka, 3akoH I[lackans,
3aKOH ApXHWMena, MPaBWJIO paBHOBECHs pbrdara (0J0Ka), «30JI0TOE MPaBUIION»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOM DSHEpruu, NpH HSTOM [1aBaTh
CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M 3alUChIBATh €ro MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATH (pU3MUYECKUE SBIICHUS, MIPOIIECCH U CBOWCTBA TEJ, B TOM YUCJIEC U B
KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOTrHYeCcKuX
maroB ¢ omnopod Ha 1-2 H3y4eHHBIX CBOMCTBA (DUBUYECKUX SIBJICHUI,
(GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;



pemiarb pacu€THble 3a7aud B 1—2 nelcTBUS, UCHOIB3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIOIINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAJM3a YCJIOBUA 3a/1ayu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJACTaBIATh (PU3MUYECKUE BEJIUYUHBI B
GopMynbl M  TPOBOAUTH pPacy€Thl, HAXOAUTh CIPABOYHBIE JIAHHBIE,
HEOOXOJIMMBIE ISl PeLeHUsl 3a]lay, OLUEHUBATh PEATUCTUYHOCTh MOJIYyYEHHON
bu3UYeCKON BEJIUUUHBIL;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTH MPU MOMOIIU (PU3UUECKUX
METOJIOB, B ONMCAHUM UCCIEAOBAHUS BBIIEIATH MPOBEPSAEMOE MPEANOTIOKEHUE
(rumote3y), pasziMyaTh W HMHTEPIPETUPOBATH MOJYYEHHBIH pe3ylbTar,
HAXOAMUTh OLIMOKU B XOJI€ ONBITA, JI€JaTh BBIBOJIBI 110 €r0 PE3yJIbTaTaM;
IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UUYECKUX SIBICHUN WU (PU3UYECKUX
CBOMCTB Ten: (QopMynIHpOBaTh MPOBEPSEMbIE MPEANOI0KEHHS, COOMpATh
YCTAaHOBKY U3 MPEIJIOKEHHOr0o OO0OpYJOBaHUs, 3alUChIBaTh XOJI OIbITA U
(bopMynHpOBaTh BHIBOBL

BBITIOJHATH MPsIMblEe U3MEPEHUS] PACCTOSIHUSI, BPEMEHM, MaccChl Tena, 00béMa,
CWJIBl U TEMIEPATYPbI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
3aMMChIBaTh TOKa3aHUs MNPUOOPOB ¢ y4E€TOM 3aJlaHHOM  aOCOJIIOTHOU
NOTPELIHOCTU U3MEPEHU;

IPOBOAUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETUYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH TMYTH
PAaBHOMEpPHO JIBMXKYILIETOCS Tella OT BPEMEHH ABWKEHHUS Tela, CUJIbl TPEHUS
CKOJIbKEHMsSI OT Beca Tejla, KauecTBa OO0pabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMAAd CONPUKOCHOBEHUS TEN, CHIIbI
YIPYrOCTH OT YJJIMHEHHUS TPYXKUHBI, BBITAIKUBAIONMIEH CHUJIBI OT 00BEMA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHAKOCTH, €€ HE3aBUCHMOCTU OT
IUIOTHOCTH TeJa, OT TJIyOWHBI, HAa KOTOPYIO TOTPYKEHO TeNo, YCIOBUM
IUTaBaHUSl TeEJ, YCJIOBMM paBHOBECHs pblyara W OJIOKOB), y4acTBOBAaTh B
IUITAaHUPOBAHUU Y4€OHOTO HCCIIEJJOBAHUSA, COOMpPATh YCTAaHOBKY U BBIMOJIHATH
U3MEpEHUs, CleAysd NpPeUIOKEHHOMY IUIaHy, (UKCHpOBaTh pPE3yJIbTaThl
HOJYyYEeHHOW 3aBUCHUMOCTH (U3NYECKUX BEJIUYUH B BHUJIE MPEIIOKEHHBIX
TaOJIuUI] ¥ rPaUKOB, EIaTh BBIBOBI 10 pe3yJIbTaTaM MCCIIEOBAHNUS;
IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (IUIOTHOCThH BELIECTBA
KUJKOCTH WU TBEPAOrO Tejia, CHUJA TPEHUS CKOJBbXEHUS, IaBIICHHUE BO31yXa,
BBITAJIKMBAIOIIAsl CWJIA, JCHCTBYIOIIAs HAa MOTPYKEHHOE B KUAKOCTb TEJO,
KOO(QQUIIMEHT TOJE3HOTO JEHCTBUS  MPOCTBIX MEXAaHWU3MOB), CIeAys
OPeUIOKEHHON HMHCTPYKIMU: TIPU  BBIMIOJHEHUH HM3MEPEHUH cobupathb
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYMCIISITh 3HAUEHHE HCKOMOW BEJINYUHBI,
coOJII0IaTh MpaBWIa TEXHUKH OE€30MacHOCTH Mpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



yKa3bIBaTh MPUHLHUIBI ACHCTBUS NPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOIIAIOIINECS COCYIbl, OapoMeTp, phblyar,
MOJABUKHBIN U HETOJBUXKHBINA OJI0K, HAKIIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPUHIUILI JEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB € OMOPOI HA UX OMUCAaHUs (B TOM YHUCIIE: NOJUIMITHUKH, YCTPOUCTBO
BOJOIIPOBOJIA, THUAPABIUYECKHI MPECC, MAHOMETP, BBICOTOMEP, MOPUIHEBOU
HACcOC, apeoMETp), MCIOJIb3ysl 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBICHUU U
HeoOXxoauMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTHh MH(GOPMAILMIO O MPUMEPAX) MPAKTUUYECKOTO
UCITIOJIH30BaHUS (PU3UUECKUX 3HAHUHN B TTOBCEIHEBHOM KU3HU /11 00ECTICUCHUS
0€30MacHOCTU TIpU OOpaleHuU ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPONUCTBAMH,
COXpaHEHHMs 370pOBbsi M COOJIIOJICHUS HOPM DKOJOTHYECKOTO TOBEACHUS B
OKPYKAIOIIEU CPEAE;

OCYIIECTBJIATh OTOOP UCTOYHUKOB MH(pOpMaluu B MIHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOLIMXCS 3HAHUN M MyTEM
CpaBHEHMsI PA3JIMYHBIX HMCTOYHMKOB BBIJCIATh HWH(OpMaIHIO, KOTOpas
SIBJISIETCSI IPOTUBOPEYUBOMN MITU MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHINOJHEHUHM YYE€OHBIX 3aJaHUi HAayYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOTro cojep)KaHus, CHpPaBOYHBIE MaTepuUalbl, PECYpChl
cetu  UMHTepHer, BiaaeTh NOpu€MaMHU  KOHCIIEKTUPOBAaHMUS  TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3ZaBaTh COOCTBEHHBIE KpaTKWE NUCBMEHHbIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaUUu PU3UIECKOTO COACPKAHUsS, B TOM UHUCIIE
myOJIMYHO JIeJIaTh KpAaTKHUE COOOIICHHS O Pe3ysibTaTax MPOEKTOB WM YICOHBIX
UCCJIEOBAHUI, TPU 3TOM T'PAaMOTHO HCIIOJb30BaTh M3YYCHHBIA TOHSATUNHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIICHHE MTPE3EHTAIIUCH;

OpU  BBINIOJIHEHUHU YYE€OHBIX TIPOCKTOB M HCCJIEJAOBAHUNA pacHpeneisaTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTABICHHBIMU 3aJja4aMU, CIICUTh
3a BBINOJHEHHUEM IUIaHA JI€VCTBUM, aJIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]l
B JICITEIBHOCTh TPYIIbI, BHICTpPAUBaTh KOMMYHUKATUBHOE B3aWMOJICHCTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOIIUX.

K koniy oOyuyenuss B 8 kJiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAFOIIUXCS YMEHUM:

MCMOJIb30BAaTh MOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperatHbleé COCTOSHHUS BEMIECTBA, KPUCTAULIMYECKUE H
aMopdHbIe Tella, HACBHIIICHHBIM M HEHACHIIICHHBIA Tap, BIAKHOCTh BO3yXa,
TeMIiepaTypa, BHYTPEHHSISI HSHEpPrUsl, TEIUIOBOM JBHUTaTENb, JJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsiji, AJIECKTPUYECKOE I10JIe, MPOBOJHUKU W HUBJICKTPUKH,
MOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE T10JIE;



paznuuath siBJIeHHs (TEIJIOBOE pacCIIMpPEHHE U CKaThe, TerJionepenaya,
TEIJIOBOE pABHOBECHE, CMAyMBaHHWE, KANWUIAPHBIE SBJICHUSA, UCIApPEHUe,
KOHJICHCAIUsl, IUIaBJIICHUE, KpUCTAM3anusa (OTBEpJieBaHUE), KUIICHUE,
Terionepenaya (TeIONPOBOAHOCTh, KOHBEKIIMS, U3IYYCHUE), AJICKTpU3aIus
TeJ, B3aUMOJCHCTBHUE 3aps/iOB, JEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICUCTBUE MArHUTOB, JCHCTBHE MArHUTHOTO TIOJNS Ha
IPOBOJIHUK C TOKOM, OJJICKTPOMAarHuWTHAs HWHIYKIMS) [0 ONHCAHUI0 UX
XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB, JIEMOHCTPUPYIONIUX JTaHHOE
(du3nueckoe BICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3UYECKHUX SIBIICHUM B OKPYKaIOIIEM
MUpe, B TOM uucie (Qu3nueckue SBJICHUS B TPHUPOJE: MOBEPXHOCTHOE
HATSDKEHHE W KaNmWUISIPHBIC SIBJIGHUSI B TIPUPOJIC, KPUCTAUIBI B TPHUPOJIE,
uznydenue ComHlla, 3amMep3aHue BOJOEMOB, MOPCKHUE Opu3bl, 0Opa3oBaHUE
pOCBI, TyMmaHa, WHEs, CHera, »JJICKTPHUYECKHWEe sBIeHUs B aTMmocdepe,
AJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MoICcoB,
pPOJIb MAarHUTHOTO TIOJIA JJISI KU3HM Ha 3emiie, TOJIIPHOE CHUSHUE, TPHU ITOM
NEePEBOAUTh TMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATH CYIIECTBEHHBIS
CBOICTBA (MpU3HAKK) HU3HUUECKUX SBICHUM;

ONKCHIBATh HM3YYECHHbIE CBOMCTBA TeNl U (U3MUECKHE SIBICHUS, HCHOIb3Ys
¢usznueckre BENWYUHBI (TeMIeparypa, BHYTPEHHSI JHEpPrusi, KOJIMYECTBO
TEIUIOTHI, YIeNbHas TEIIOEMKOCTh BEIIECTBa, yJeJbHasl TEIIOoTa IUIABJICHUS,
ylleIbHas TEIIoTa MapooOpa3oBaHUsl, yAelbHas TEIUIOTa CTOpaHUs TOILUIMBA,
K03 (UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOM MAIIWHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3/yXa, DOJEKTPUUYECKUN 3apsil, CHUJla TOKa, DIIEKTPUUYECKOE
HAnpsDKEHHWE, COMPOTUBJIICHUE TMPOBOJAHHUKA, YJEIbHOE  COMPOTUBICHUE
BElIeCTBa, paboTa W MOIIMHOCTh OJJIEKTPUYECKOTO0 TOKa), MPU OMHCAHUU
OPaBWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIB3YEMBIX  BEIHYHH,
000O3HaueHUsI ¥ EAUHUIBI (U3UYECKUX BEIUYHH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIUYHHY C JPYTUMU BEIWYHWHAMU,
CTpOUTH TpahvKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA TN, (DU3UYECKUE SIBJICHUS M MPOIIECCHI, HCTIONb3YS
OCHOBHBIE  TOJIOXKEHUSI  MOJICKYJISIPHO-KUHETHUYECKONM TEOpUU  CTPOCHUS
BEILECTBA, MPUHIUI CYyNEePHO3UIIUH T0JIel (HAa KaYeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHMs 3apsja, 3akoH Oma miis ydacTka uenu, 3akoH JDxoyns—JleHua,
3aKOH COXPAHEHHUsI SHEpPruu, NpPH STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUUYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3UYECKHE MTPOLIECCHl U CBOMCTBA TEJI, B TOM UHCIIE U B KOHTEKCTE
cuUTyanuin MPaKTUKOOPUEHTUPOBAHHOTO XapaxkrTepa: BBISIBIIATH
MPUYUHHOCJIEJACTBEHHbIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOTMYECKHX



iaroB ¢ Onopod Ha 1-2 U3y4YEHHBIX CBOWCTBA (PU3NYECKHUX SIBIICHHI,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7aud B 2—3 JNEUCTBUS, UCHOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBAIOIINE (PU3MUYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 3a/1ayu
3aMKMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK NAHHBIX JJIs pELIEHUs
3a/71a4, BBIOUpATh 3aKOHBI U (HOPMYIbI, HEOOXOAMMBIE sl €€ pelIeHus,
OPOBOAUTH pacy€Tbl W CpPaBHUBATh MOJYYEHHOE 3HA4YeHHEe (QU3NYECKOn
BEJIMYMHBI C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOLIU (HU3NYECKUX
METOAOB, HCHOJb3ysl OINHUCAHUE MCCIEAOBAHUSA, BBIACIATh MPOBEPSIEMOE
NPEANONIOKEHNE,  OLUEHHUBATh  IPABWIBHOCTh  NOpPSAKAa  NPOBEICHUS
UCCIIEJOBAHNs, J1€J1aTh BHIBOJIBI;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3UUYECKUX SIBICHUN WU (PU3UYECKUX
CBOMCTB Ten (KanmWJUISIPHbIE SBJICHHS, 3aBUCMMOCTH JABJICHUS BO3/1yXa OT €ro
o0BéMa, TeMmrmepaTypbl, CKOPOCTH MpOIECcCa OCThIBAHUS M HArpeBaHHs MPU
U3JIy4YEHUU OT LIBETA M3Iydarouied (IOIJIOLIAoIIE) TOBEPXHOCTH, CKOPOCTh
UCIIApEHHsI BOJIbI OT TEMMEPATyphbl KUAKOCTH M IJIOWATU €€ MOBEPXHOCTH,
ANEKTpU3alus  Tel U B3aUMOJEHCTBHE  JJIEKTPUUYECKUX  3apAJIOB,
B3aUMOJCHCTBHE MOCTOSHHBIX MArHUTOB, BU3Yyalu3alus MAarHUTHBIX MOJEH
NOCTOSIHHBIX MAarHuTOB, AEHCTBHS MarHUTHOTO TOJII HAa MPOBOAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATENI MOCTOSIHHOTO TOKA):
dbopMynupoBaTh MPOBEpPSIEMbIE MPEANOIOKEHUS, COOMpPAaTh YCTAHOBKY W3
IPEIJIOKEHHOTO 000pYJIOBaHUs, OMMCHIBATH XOJ OMbITa M (POPMYIHUPOBATH
BBIBOJIbI;

BBINIOJIHSITh MpPSMbIE H3MEPEHUS TEMIEPATypbl, OTHOCHTEIBHOW BIAXKHOCTHU
BO3/IyXa, CUJIbl TOKA, HAMPSHKEHUS C UCTIOJIBb30BAHNEM aHAJIOTOBBIX TPUOOPOB U
JTATYUKOB (PU3UYECKUX BEIMYUH, CPABHUBATH PE3yJIbTAThl U3MEPEHUN ¢ YIETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

HOPOBOJIUTh HCCIIEJOBAHUE 3aBUCUMOCTH OJHON (U3NYECKOW BEITUYMHBI OT
IPYroi C MCHOJIB30BAaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTh COIPOTUBIICHUS
IPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAJHM TMOIEPEYHOrO0 CEYEHHsSI U YAEIbHOIO
CONPOTHUBIICHUS BEUIECTBA NPOBOJHUKA, CHJIBI TOKa, UAYLIEro 4Yepes
IPOBOJHUK, oT HaIPSIKEHUS Ha IIPOBOJHUKE, UCCJIEIOBaHNE
[OCJIEIOBATEIBHOTO M MApajuleIbHOIO  COEAUHEHUH  IPOBOJHUKOB):
IUIAHUPOBATh HCCIEAOBAHUE, COOMPATh YCTAHOBKY W BBIIIOJIHIATh U3MEPEHUS,
cienys TMpeNoXEHHOMY TIIaHy, (UKCHPOBATh pPE3yabTaThl MOIYyYEHHOU
3aBUCUMOCTH B BHUJE TaOJIHIl U IpaUKOB, JI€IaTh BBIBOABI MO pPE3yJbTaTaM
HCCJIEI0BAHMS;



NPOBOAUTH KOCBEHHBIE UW3MEpeHHs (U3MUECKUX BeauuuH (yaenbHas
TETUIOEMKOCTh BEIIECTBA, CONMPOTHBICHHWE MPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUIECKOTO TOKA): IUTAaHUPOBATH U3MEpEHHUS, cobupatb
OKCIIEPUMEHTATBHYIO YCTaHOBKY, CJEIys NPEIIOKCHHON WHCTPYKIUHU, |
BBIYUCIIATH 3HAUYCHUE BEIIUYNHBL;

coOI0aTh MpaBuUja TEXHUKU O€30MacHOCTU MHpuU paboTe ¢ JabopaTOPHBIM
000opyI0BaHUEM;

XapaKTepH30BaTh MPUHIHUIBI ACHCTBUS U3YUYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOW Ha WX OMHCAaHUSA (B TOM YHCIE: CHCTEMa OTOILICHHS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUHUK
AIIEKTPUYECKON SHEPTUH, IJIEKTPOOCBETUTENBHBIE MPHOOPHI, HarpeBaTelbHbIC
AIIEKTPOTIPUOOPHI (mpumepsr), DIIEKTPUIECKHE PeIOXPaHUTEIH,
AIIEKTPOMATHUT, AJICKTPOJABUTATENh MOCTOSHHOTO TOKA), MCIIOJIb3Ysl 3HAHUS O
CBOWMCTBaX  (U3MUYECKUX  SBICHHHM ©W  HEOOXomuMble  (QU3WYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIBHBIE TPHOOPHI
0 CXeMaM W CXEMAaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, [BUTATEIh BHYTPEHHETO CTOpaHUs, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMBbI AJIEKTPUUECKUX IENell ¢ MOoCIeA0BaTEeNbHBIM U
napajuyleIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE O0O3HAUYCHUS
AJIEMEHTOB AJIEKTPUUECKUX IIETIeH;

OPUBOJIUTH MPUMEPHI (HAXOAUTH MH(MOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHMs (PU3MYECKUX 3HAHUN B TIOBCEHEBHOM KU3HU JJIs1 0OecTeueHus
0€3011acHOCTH TIPU OOpaIeHnH ¢ TPUOOpaMH U TEXHUYSCKHUMH YCTPOHCTBAMH,
COXpaHEHUS 3J0POBbS M COOJIOEHUS HOPM JKOJIOTHYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TOUCK MH(pOpMaIuu (usndeckoro conaepxanus B MHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUS JOIMOJHUTEIbHBIX
HCTOYHUKOB BBIICNATH HH(OPMAIINIO, KOTOpAs SIBISIETCS MPOTUBOPEYNBOM MU
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPW BBHINIOJIHEHUHM YYE€OHBIX 3aJaHUi HAaYYHO-TIOMYJISIPHYIO
auTepatypy (pU3MYECKOro coAepiKaHHs, CIPABOUYHbIE MaTepUaibl, PECYpChI
cetu  MHTepHer, Bnaaerb npuéMaMH  KOHCIIEKTHPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeHHSI, 0000111as
UHPOPMAINIO U3 HECKOJbKMX HUCTOYHHKOB (PU3UUECKOIO COJEpIKAHMS, B TOM
qHcIe myOIMYHO MPENCTABIATh  PE3YJIbTATHI MPOCKTHOW  WIJIH
WCCIIEIOBATENIbCKOM  NI€ATEIbHOCTH, MPH 3TOM TPAaMOTHO HCIIONB30BAThH



M3YUYCHHBIN MOHATUIHBIN anmnapat Kypca pU3uKU, COMPOBOKAATH BHICTYIUICHUE
MpE3CHTALUEN;

MIPU BBITIOJTHEHUH YUYE€OHBIX MTPOCKTOB U UCCIEAOBAHUM (PU3UUECKUX MPOIIECCOB
pacrpenensTh O0f3aHHOCTH B TPYIMIE B COOTBETCTBUM C TOCTABICHHBIMU
3a/1a4aMu, CJICJUTh 32 BBIMOJHEHUEM IIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIaJl B JACSATEILHOCTb TPYIIIIHI,
BBICTpaBaTh KOMMYHHUKATHBHOE B3aUMOJAEUCTBHE, TPOSABISAS TOTOBHOCTH
paspeniatb KOHGIUKTHIL.

K koniy oOydyenuss B 9 kjiacce IpeIMETHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: CUCTEMA OTCYETA, MAaTEpUaIbHAsl TOUKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOro JBWXKeHus, jAedopmanus (ympyras,
IJIacTUYeCKasi), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh U
NEepPErpy3Ku, ILEHTP TIKECTH, aOCOMIOTHO TBEPIOE TENO, IEHTP THKECTH
TBEPJOTO Tela, pPAaBHOBECHE, MEXaHWYECKHUEe KOJeOaHus W BOJHBI, 3BYK,
uHpa3ByK U YIBTPa3ByK,  DJICKTPOMArHUTHBICE  BOJIHBI, et
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIBHO30PKOCTh, CHEKTPHI
UCIIyCKaHUsI U TIOTJIONICHHs, anbda, O0eTa- M TramMma-u3iIydyeHUusi, HU30TOIBI,
sJIepHas YHEPreTrKa;

paznuyath SBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHEWHOE JIB)KEHUE, CBOOOIHOE MaJIeHHe
T€JI, PABHOMEpPHOE [BWXEHHUE TI0 OKPYXKHOCTH, B3aUMOJICUCTBUE TEIl,
pEaKTMBHOE JBW)XEHHE, KoJjebaTelbHOE JBIDKCHHE (3aTyxarolue u
BBIHYKJICHHBIE KOJIeOaHWs1), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAKEHUE 3BYKA,
IPSAMOJIMHENHOE pacpOCTPAHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA, MOJHOE
BHYTPEHHEE OTPAKEHHUE CBETa, pa3NoKEHHE OeIoro cBeTa B CHEKTp U
CIOKEHHME  CHEKTPaJbHBIX I[BETOB, JHUCHEPCUS CBETa, ECTECTBEHHAs
pPaIMOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa H3IYy4YECHUs) II0
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOe (DU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUECKHUX SIBJICHUN B OKPYXKAIOIIEM
Mupe (B TOM 4ucie (PU3MYECKHUE SABJICHUS B MPUPOJIE: MPUIUBBI U OTJIUBHI,
nBkeHre 1iaHeT COJMHEYHOM CHUCTEMbl, PEAKTHBHOE JABUKEHHE >KUBBIX
OPraHu3MOB, BOCHPHUSITHE 3BYKOB )KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, 0JXO, LBETa TEJ, ONTHUYECKHE SBICHUA B MPHUPOJE,
OMoNOTHYEeCKOe JACHCTBUE BUIUMOTO, YIBTPA()HOIETOBOTO M PEHTIEHOBCKOTO
M3JIy4YEeHUN, €CTECTBEHHbIA paJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4H,
PaIHOAKTUBHOE U3JIyUEHUE TPUPOJAHBIX MUHEPAJIOB, JEUCTBUE PAAUOAKTUBHBIX
M3JIy4YEHU Ha OpraHu3M 4eJIOBeKa), MPH 3TOM MEPEBOJUTH MPAKTHUYECKYIO



3aJadyy B y4eOHYI0, BBIJCHATh CYIIECTBEHHBbIE CBOWCTBa (IIPU3HAKHU)
(u3HYECKUX SBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (DU3WYECKUE SBJICHUS, MCIOJb3Ys
dbu3uyeckue BEIMYMHBI (CpefHSIEI M MIHOBEHHAas CKOPOCTb Tela Tpu
HEPABHOMEPHOM JBUXEHUHU, YCKOpPEHHUE, IepeMelleHue, myTh, YrioBas
CKOpPOCTb, CHJIa TpEHHUS, CHJIa YINPYrOCTH, CHJIA TKECTHU, YCKOpPEHUE
CBOOOJHOTO MAaJIEHUs, BEC TEJa, UMITYJIbC TENa, UMITYJIbC CUJIbl, MEXaHUYECKas
paboTa M MOUIHOCTb, MOTEHIMAJbHAS DSHEPrusl Teja, MOJHATOTO Haj
MOBEPXHOCTHIO  3€MJIM, TIOTEHIHUAJIbHAST JHEPTUsl CXKATOW  TPY>KUHBI,
KUHETUYECKasl DHEPrus, MOJHas MEXaHWYecKas JHEPrusi, MepHoJl U 4YacToTa
KosieO0aHMi, ITMHA BOJHBI, POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA,
nokasareib MPEJOMIICHHUSI Cpe/bl), MPU ONUCAHWU NPABWIBHO TPAKTOBATh
(bU3UYECKUIT CMBICT UCIOJIb3YEMbIX BEJIUYMH, OOO3HAYCHUSI U €IUHUIIBI
bU3UYECKUX  BEJIMYMUH, HAXOAUTh (DOPMYNbI, CBS3BIBAIOIIUE JIAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMH BEJIMUYUHAMU, CTPOUTH TPaPUKH N3yUEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEITUUYUH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3UUECKUE SIBJICHHUS U MPOLIECCHI, UCTIONb3YS
3aKOH COXpPAaHEHHUS JHEPruM, 3aKOH BCEMHUPHOTO TATOTECHMS, MPUHIUII
CyNEpHO3ULMH CHJI, IPUHIUI OTHOCUTENbHOCTH ['anmies, 3akonsl HbroTOHa,
3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOHbI OTPAKEHUS WU NPEJIOMJICHHS CBETa,
3aKOHBI COXPAHEHHMS 3apsI0BOTO U MACCOBOTO YUCEN IPH SAJIEPHBIX PEAKLHUSX,
Opy STOM JaBaTh CJIOBECHYIO (DOPMYIHpPOBKY 3aKOHAa U 3alUCHIBATH €ro
MaTE€MaTHYECKOE BbIPAXKEHUE;

00BSACHATH (PU3MUECKHUE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil TMPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbISBIATH IMPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 2-3 JIOTUYECKUX IIaroB ¢
omopoit Ha 2-3 H3YyYCHHBIX CBOMCTBAa (HU3MUYCCKHUX SIBJICHUM, (HUINUSCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacuéTHble 3afadyd (OMUpAIONIMECS HA CHCTEMY U3 2—3 ypaBHEHMIN),
UCTIONIb3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE (PU3NYECKHE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCIIOBHS 3aJayd 3allMChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAONIe WM W30BITOYHBIE JaHHBIC, BBHIOUPATH 3aKOHBI M (HOPMYJIBI,
HEOOXOMWMBIE  JUIsl  PEIICHHs, TPOBOAUTH pacdy€Thl H  OILICHUBATH
PEATMCTUYHOCTH TIOTYYEHHOTO 3HAUYCHUS (PHU3NIECKOI BEITMYUHEI;
pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (HPU3NYECKUX
METOJOB, HWCHOJb3ysl OINHUCAHUE MCCIEAOBAHUS, BBIICIATH MPOBEPSEMOE
MPEANOJIOKEHNE,  OLUECHUBATh  MPABUJIBHOCTh  MOpSJAKA  MIPOBEACHUS
WCCIIEIOBAHUSI, JIeJaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YyIbTAaThl HAOIIOACHUN
Y ONBITOB;



MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3akoHa HBIOTOHA, 3aKOHAa COXpaHECHHS
SHEPruH, 3aBUCUMOCTh Nepro/ia KojeOaHui MpyKMHHOTO MasTHUKA OT MacChl
rpy3a M JKECTKOCTH TPYKUHBI M HE3aBUCHUMOCTH OT aMIUIUTYABl MalbIX
KosieO0aHu, TNPSMOIMHENHOE paclnpoCTpaHEHUE CBETA, pa3lIoKeHHe Oesoro
CBETa B CHEKTp, M3yYCHUE CBOMCTB HM300paXCHHUS B IUIOCKOM 3€pKajie |
CBOMCTB M300pakeHUs MpeaMera B COOMparolied JHMH3e, HaOIoAeHUe
CIUIOIIHBIX W JIMHEWYATHIX CIIEKTPOB H3IYYCHHS): CAMOCTOSTEIBHO COOMpPATH
YCTaHOBKY M3 M30BITOYHOTO Habopa 000OpymOBaHHUsS, ONMUCHIBATH XOJ OMBITA H
€T0 pe3yNbTaThl, (OPMYITHUPOBATH BHIBOIBL;

NPOBOJIUTH TPH HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHU, OMPEeIIss
CpelHee 3HaueHHe u3MepsieMoil  BeluyuHbl  ((POKYCHOE  pacCTOsTHUE
coOuparomieii  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  U3MEpeHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTH  HMCCIIEJOBAHWE  3aBHCUMOCTEH  (PU3MYECKMX  BEIMYMH  C
UCTIOh30BAaHUEM TMPSMBIX H3MEPEHH (3aBUCHMOCTHh MYyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM JBMKCHHH 0€3 HaualbHOW CKOPOCTH, TEproja KoyeOaHMi
MaTeMAaTUYECKOTO0 MAasATHHKA OT JJIMHBl HUTH, 3aBUCUMOCTH yTIja OTPaKEHUs
CBETa OT yIVIa NaJCHUs U yIia MPeJOMJIEHUS OT yIJia MaJeHMs): IIaHUpOBAaTh
UCCIIEJIOBAHNUE,  CaMOCTOSITEJIbHO  coOupaTh  YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOIUIL U
rpauKoB, AeIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIECIOBAHNUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Tejla MpHU PaBHOYCKOPEHHOM JIBUKEHHM, YCKOPEHHE CBOOOIHOIO
najieHus, JKECTKOCTb TMPYXKUHBL, KOI(DPUIMEHT TPEHUS  CKOJIBKEHMS,
MexaHu4yeckas paboTa ¥ MOIIHOCTh, YacToTa M Tepuoj KoJieOaHHi
MaTeMaTUYECKOr0 U MPY>KMHHOTO MasiTHUKOB, ONTHYECKasi CUJIa coOuparouieit
JAWH3BI, PaJMOAKTUBHBIM  (OH): IUIAHUPOBATH H3MEpEHHus, coOuparh
HKCIEPUMEHTAIbHYI0O  yYCTAaHOBKY U  BBIOJHATH  W3MEPEHHs,  CIEIys
OPEUIOKEHHON  MHCTPYKIMH,  BBIYMCIATH  3HAYEHHE  BEIUYMHBI U
aHaAJIM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl C Y4ETOM 3aJJaHHOW MOTPEIIHOCTH
VU3MEPEHHUI;

coOmoaTh TMpaBUja TEXHUKH O€30MacHOCTH MpU paboTe ¢ Ja0opaTOPHBIM
00opyT0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HM3YYEHHBIX (U3MUECKUX  MOJEJeH:
MaTepuanbHas TOYKa, a0COJIIOTHO TBEPIOE TENIO, TOUYEHHBI MCTOUYHUK CBETA,
Tyd4, TOHKas JIMH3a, MJIaHeTapHask MOJENb aToMa, HYKJIOHHAs MOJIEIb aTOMHOTO
Aaqpa;



XapaKTepU30BaTh MPUHUUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOICTB C OMOpPOM Ha HMX OMHMCAHMS (B TOM YHUCIE: CHUAOMETpP, NATUUKU
IIOJIOKEHUSI, PACCTOSHUSI W YCKOPEHHUs, PAKETa, 3XOJOT, OYKH, MEPUCKOIL,
¢oToamnmapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnonb3ys 3HaHMS O CBOWCTBaX (PU3WYECKUX SIBICHUN U
HE0OX0IUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMaTHYHbIE PHUCYHKHM M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IMpHU
pEelIeHUH Y4eOHO-TIPAaKTUYECKUX 3a/]ay, ONTHYECKHUE CXEMbl IJIs MOCTPOEHUs
U300paKEHUH B IJIOCKOM 3€pKajie U coOuparouiei JIMH3E;

OPUBOJIUTH MPUMEPHI (HAXOAUTH MH(MOPMAILMIO O MpUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHMs (PU3MUYECKUX 3HAHUN B IOBCETHEBHOM KU3HU ISl 0OecreueHus
06e30MacHOCTH U 0OpaleHUH C MPUOOpPaMU M TEXHUYECKUMHU yCTPOMCTBaMH,
COXpaHEHUS 3/0POBbS M COOJIOJIEHUS HOPM JKOJIOTMYECKOTO IOBEJCHUS B
OKpY’Karouen cpeae;

OCYHIECTBIISITH OUCK MH(pOpMaluu (usndeckoro cojaepxanus B MurepHere,
CaMOCTOATENBHO  (OpMYyNHpysT  TMOUCKOBBIA  3alpoc, HAXOAUTh MYTHU
OTpEJIEICHUs]  IOCTOBEPHOCTH  TOJY4YeHHOM MWHGOpMAIMM Ha  OCHOBE
UMEIOIINXCS 3HAHUI U AOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHINOJHEHUHM YYE€OHBIX 3aJaHUi HAayYHO-TIOMYJISPHYIO
auTepaTypy (U3MYECKOTO COAEepKaHus, CIpPABOYHBIE MaTEPHAIIbl, PECYPCHI
cetu  UMHTepHeT, BiaaeTh NOpu€MaMHU  KOHCIIEKTUPOBAaHMUS  TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK W3 HECKOJBKUX HMCTOYHUKOB (PU3WYECKOTO  COJIECpPKaHUA,
nyOJIMYHO TPEACTaBIATh PE3YIbTaThl MPOCKTHOM WM MCCIENI0BATEIHCKON
NEATENIbHOCTH, MPU 3TOM TPAaMOTHO HCIOJb30BATh H3YUYEHHBIN NOHATUHHBINA
anmapaT HM3y4aeMoro pasziena (HU3MKM U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaIuei ¢ yaéToM 0COOCHHOCTEN ayTUTOPUHA CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa

bu6moreka [IOK
1.1 (6)) - 2
H3HKa = Hayka o IPHpoae 0 0 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCKHE BETHIHHbL 0 https://m.edso0.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA

bu6mmoreka [JOK
2.1 C 1 0 0
TPOCHHE BetliecTEa https://m.eds00.ru/7f416194
29 JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII 9 0 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubnuoreka [JOK
2.3 Ar 2 0 0
PETATHEIE COCTONHHA BeIECTBa https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHNYeCcKOe ABIKCHUE 3 0 0 bubmotera [JOK

https://m.edso0.ru/7f416194

3.2 WNuepuus, Macca, MI0THOCTh 4 0 3 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

bubmuoreka [JOK

33 (uta. Buat cin 14 3 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 0 bubnuorexa [JOK
' TeJaMU, )XUJIKOCTSIMH U ra3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
42 Mlapnienme xuaKoCTH ° 0 https://m.edso00.ru/7f416194
bu6moreka [IOK
43 ATMoChepHOe HaBIeHIC 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota u MomHoCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
52 Hlpocrste MexarmsMEI ° . https://m.eds00.ru/7f416194
bubnuoreka [JOK
>3 Mexattireckas oHeprits 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 15



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble iBJIeHUS
. bubnuoreka [JOK
1.1 7
CTpoeHue i cBoficTBa BelcCTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOUCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS
DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIC TeJla bubnuoreka [IOK
2.1 . 7 0 1
U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTosTHHBIN 3JIEKTPUYECKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 0 1.5
AUHHTHDIC ABIICHIL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4 1 1
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 15.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 0 1 bubmmoreka [IOK
' OIUCaHUS https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 2 1
SaMOiencTBIE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 0 3
AKOHBT COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXAMMHCCINE KOJCOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOHHL. SBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMarHuTHOE MOJIe U 6 0 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbIe sIBJI€HUS
4.1 3aKoHBI PaCIPOCTPAaHEHUSI CBETA 6 0 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3b1 ¥ onTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A u 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
(-Tpoetiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 M MOYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» dusuka, 8 knacc/ Ilepprukun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/31aTeNnbCTBO «DK3aMEH

» dusuka, 8 knacc/ [lepeimkun A.B., O011ecTBO ¢ OrpaHUYEHHOMN
O0TBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M3matenbeTBo
«IIpocBemenue»

» dusuka, 9 knacc/ Iepeiukun A.B., I'ytauk E.M., O611ecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o01iecTBo «3maTenbeTBoO
«IIpocBemienue»

» dusuka, 9 knacc/ [epeimkun A.B., O01mecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «M31aTENBCTBO «DK3aMEH»

» duspnka: 7-i kiacc: 6a30BbIM YpOBEHb: yueOHUK, 7 kinacc/ [lepermkun U.M.,

Npanor A.U., AkimmonepHoe o6miectBo «M3marenbeTBo «lIpocBemenney

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

[Tepprimkua A.B. ®usnka. 7, 8, 9 kimacc. YueOHUK 11 00111e00pa3oBaTeIbHBIX
yapexaenuit . M.:Jlpoda.

Jlykamuk B.U. COopHUK BOmpOocoB U 3a1a4 1o pusuke. 7-9 ki. — M.:
[IpocBenienne

KontponbHbie 1 caMocTosITEIbHBIE pa0OTHI IO PU3HUKE. 9 KIlacc: K yUeOHUKY



A.B. lleppiukuna, E.M. I'ytHuk «®usuka 9 knace» / O.M. I'pomueBa. — M.
H3natenbcTBO «OK3aMEHY,

Tectsl o gusuke. 9 knacc: k yueOuuky A.B. Ilepeimkuna, E.M. T'yTHuk
«Du3uka

«KonTtponbHO-u3MepurenapHbie Marepuansl. Pusnka. 7 kinacc/Coct. H.W.30puH.

— 2-¢ w31.,nepepad. — M.:BAKO,

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru

http://www.physics-regelman.com
http://school-collection.edu.ru

http://lwww.fizika.ru/
http://www.gomulina.orc.ru/index1.html
http://www.alleng.ru/edu/phys2.htm
http://www.afportal.ru/teacher
http://potential.org.ru/Home/ArtDt200504230944PH9J4
http://rzhuuu.ru

http://e-lib.gasu.ru






