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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke Ha ypOBHE OCHOBHOIO O0IIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydéroM
denepanpHOll paboueld mporpamMmbl BocmUTaHus W KOHIENIMHM TNpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Cogepxanue  mporpaMMmbl 1o  (U3WKe ~ HampaBlIeHO  Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHus (U3HKUA Ha
JESTEIIbBHOCTHOW OCHOBE. B mporpamMMe mo (Qu3WKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO K T1IaHUPYEMBIM JIMYHOCTHBIM U
METANpPeMETHBIM  pe3yibTaraM  OOydYeHHs, a  TakKe  MEXKIPEJAMETHBIC  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[TporpammMa 1o ¢u3MKe yCTaHABIMBAET pacIpelesieHHe yueOHOTO MaTepuana 1o TojaaMm
oOydeHus (o Kjaccam), IMpeajaraeT MPUMEPHYIO IOCJIEOBATEIbHOCTh H3YyYEHHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TPEIMETHOTO COJCpKaHMS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCS.

[Tporpamma no ¢usuke pazpaboraHa ¢ HENbIO OKA3aHUS METOIMYECKON MOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

®du3snka ABISETCS CUCTEMOOOPA3YIOUIUM JIJIs1 €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actrpoHoMueil U usnueckoi reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpa3ipl MPUMEHEHHs HAy4HOTO MeETOoja
MO3HAHUSI, TO €CTh CIIOCO0A MOJYUYECHUsI IOCTOBEPHBIX 3HAHUM O MUPE.

Opna U3 rNMaBHBIX 3a7ad (U3NYEcKoro oOpa3oBaHUsl B CTPYKType oOmiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HWHTEpeca K Hayke Y
oOyJaromuxcs.

N3yuenne ¢usnkun Ha 0a30BOM YpOBHE IMPEIIOJAaracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb!

L4 HAay4YHO 00BACHATH SIBJICHUS
L4 OLICHUBATh U IOHUMATh 0COOCHHOCTU HAaY4YHOI'O UCCJICAOBAHUAA,
° HHTCPHNPECTUPOBATE AJAHHBIC W HCIOJB30BAaTh HAYYHBIC OO0Ka3aTCJIbCTBA IJId

MIOJIyY€HUS BBIBOJIOB.
[lenn u3yuyeHus (U3MKUA HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPEIEIECHBI B
Konuenmun npenogasanus yuebHoro npeamera «Pusnka» B 00pa30BaTeNIbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MununcrepctBa npocsemenus Poccuiickont denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henn uzydenus pU3HKM:
e IpuOOpETEHNE UHTEpeca M CTPeMJIEHUs OOydaroluXcsi K HAyYHOMY H3YYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;
® pa3BUTHE TMPEJACTaBIEHUM O HayyHOM MeETOoA€ IMO3HaHUA U  (POpMUpOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBJICHUSM;
¢ hopmHpoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4EHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;
¢ hopMupoBaHHE MPEACTABICHUN O PO (U3MKH A Pa3BUTHS APYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;
e pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyayuieil mnpodeccrnoHalIbHOM
JEATeTLHOCTH, CBS3aHHOW C (PU3MKOW, TOATOTOBKAa K JaJbHEHIIEMYy OOyYE€HHIO B 3TOM
HaIpaBJICHUU.



JlocTikeHre STHX TeNiell mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CISAYIONUX 3a1a4:

® IPHOOPETEHNE 3HAHUI O JIUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHUYECKHUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [IPHOOPETCHUE YMEHHUW OINUCHIBATH M OOBSICHATH  (U3UYECKUE SIBIICHUS C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB PCIICHUS MPOCTEHINUX pPacdYETHBIX 3a/lad C HCIOIb30BAaHHEM
(bU3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pPa3BUTHE YMCHUIN HAOJIOIATh IPUPOIHBIC SIBJICHUS M BBITIOJIHSTH OIBITHI, Ja0OpaTOPHEIC
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM U3MEPUTEIIBHBIX IIPUOOPOB;

e OCBOCHHE MPHEMOB pPabOTHl ¢ uH(pOpManmel (HU3MUECKOTO COJCpKAHUS, BKIFOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (DU3MKH, aHAIM3 W KPUTHYECKOE OIEHWBaHUE
nHpopmanuu;

® 3HAKOMCTBO CO cepamu MpodhecCHOHATLHON NeSTEILHOCTH, CBI3aHHBIMU ¢ (DU3HKOM, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.

Ha u3ydenune ¢usuku (6a30BbIii YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Heenio).

[Tpemnaraemslii B mporpamMme 1o (GHU3MKe NepedeHb JIA00PATOPHBIX PA0OT U OIIBITOB HOCHUT
PEKOMEH/IATEIIbHBIA XapaKTep, YYUTENb JejaeT BhIOOP MPOBEICHHS J1a0OpaTOPHBIX padOT H
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CITIUCKA IKCIIEPUMEHTAITLHBIX
3aJlaHUM, PEIJIaraeMbIX B paMKax OCHOBHOT'O TOCYJIapCTBEHHOT'O 3K3aMeHa 110 (hU3HKe.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pa3pnen 1. ®usuka u e€ poJib B IO3HAHNH OKPY:KAOLIEro Mupa.

®usuka — Hayka o npupoje. SBnenus npupoasl. GuUsnyecKknue SABICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuunH. Dusnyeckue NPUOOPHI.
ITorpemHocTs u3MepeHuid. MexayHapoaHas CUCTEMA €IUHMULI.

Kak ¢u3uka m apyrue ecrecTBEHHblE HAyKH H3ydaroT npupony. EcTecTBeHHO-Hay4dHBIN
METO/ TMO3HaHMA: HaOJI0eHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBWKEHHME THUIIOTE3,
HKCIIEPUMEHT II0 TMPOBEpKE THMOTe3, OOBsICHEHHEe HabmogaeMoro spieHus. OmnucaHue
(GU3NUECKUX SIBICHUH C ITOMOLIBIO MOJAETIEH.

Hemoncmpayuu.
1.  MexaHnuueckue, TEIUIOBbIE, 3JIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIE SIBICHUS.
2.  ®usnyeckwe NPUOOPHI U TPOIEAYpa MPSAMBIX HU3MEPEHUH aHAIOTOBHIM W IH(POBHIM
npubopoM.

Jlabopamopmusie pabomsl u onvimol.
Omnpenenenue 1EHbI JeNeHUs KAl HK3MEPUTEIHFHOTO MPUOOpAa.
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne TemriepaTypbl MpU IMOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTydKa
TeMIepaTyphbl.
6. [IpoBenenue wuccienoBaHUs IO TNPOBEPKE THUMOTE3bl: AANBHOCTh TMOJETA IIApHUKAa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.
Pasnen 2. [lepBoHavaibHbIe CBeIeHUs 0 CTPOCHMH BellleCTBA.
CTpoeHue BemecTBa: aTOMbl W MOJIEKYJbI, WX pa3Mepbl. OMBITHL, JOKA3bIBAIOIIUE
JIUCKPETHOE CTPOEHHUE BEIIECTBA.

agbrwbnE



JBmxenue dvactui BeniecTBa. CBsA3b CKOPOCTH JBHKEHHUSI YacTUI[ C TEMIIEPAaTypOH.
BpoynoBckoe nBmwkenue, mudpdysus. BzaummopeicTBre YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTaJIKUBaHHE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJAKOCTEM U TBEPIBIX
(KpUCTaIUTMYECKHUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJEI.

Hemoncmpayuu.
1. Hab6mronenne 6poyHOBCKOTO JBHKEHUS.
2. Hab6monenue nuddysum.
3. Habmtonenue sBrneHui, OOBACHSAIOIUXCS NPUTSHKEHUEM WIM OTTAJIKHBAHHUEM YacTHUIL
BEIIECTBA.
Jlabopamopnwvie pabomot u onvimel.
1. OrneHka AuaMerpa aroMa METOI0M PSIJIOB (C UCTONIb30BaHUEeM (oTorpaduii).
2. OnpIThI 10 HAOIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.

Paznen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanuueckoe nBuKeHHe. PaBHOMepHOe M HepaBHOMepHOe JBHKeHUE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacu€r nmyTu U BpeMEeHU JABUKECHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aumonelcTBHE TeNl Kak NpPUYMHA W3MEHEHUS
CKOpPOCTH JIBW)KEHMs Tel. Macca kak Mepa uHepTHocTu Tena. IlnotHocTs BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumoneucTtBus Tteia. Cuna ynpyroctd U 3akoH ['yka.
W3mepeHue cuiibl ¢ NMOMOULIbIO JUHAMOMETpa. SIBieHue TAroTteHuss u cwia Tsbkectu. Cuna
TSKECTU Ha Jpyrux miaHerax. Bec tenma. HeBecomocth. CiioxkeHue Cuil, HapaBJCHHBIX IO
onHOI npsmMoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHrue CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmtoneHne MexaHMYeCKOro JABMXKEHUS Tea.
2. N3mepenne ckopocTH MPSAMOIIMHENHOTO IBUKECHMSL.
3. Halmronenue siBIICHUSI HHEPLIUH.
4. HabuntoieHne n3MeHeHus: CKOpOCTH P B3aUMOJIEHCTBUU Tell.
S. CpaBHEeHHE Macc IO B3aUMOJICHCTBUIO TEIL.
6. CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSIMOM.
Jlabopamopuvie pabomol u onvimol.
1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWKEHHUS (IIapHKa B JKUJIKOCTH, MOJAEIU
AIIEKTPUUYECKOT0 aBTOMOOMIIS U TaK Jiajee).
2. Omnpenenenue cpeaHell CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapuKa MO HAKJIOHHOU
IJIOCKOCTH.
3. OnpeneneHnenIoTHOCTUTBEPAOTOTENA.
4. OnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHHs (AedopMaiiu) NpYyXKUHBI OT
MIPUIIOKEHHOMN CHJIBI.
S. OnbITHI, IEMOHCTPUPYIOIUE 3aBUCHUMOCTb CHJIBI TPEHHs CKOJIBKEHMSI OT Beca Tela U

XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEIMUCHUSI 1aBiieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus: TBEPABIMU TEaAMH, KUIAKOCTIMHU
u razamu. 3akoH Ilackamsg. IIHeBMaTHdeckre MalIWHBL. 3aBHUCHMOCTH JABJICHHUS KHIAKOCTU OT
rnyounsl.  [mapocratudeckuii  mapamokc. CooOmaromuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBAHUS BO3TYITHOU
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nns u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.



JleticTBHE )XKUJIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanueren. BosgyxomnnaBaHue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPHI.
[lepenaua naBaeHUs KUIKOCTHIO U Fa30M.
Coob1maromuecs: Cocybl.
I'mapaBnuueckuii mpecc.
[IposiBnenue nerictBus aTMochepHOTO TaBICHHUS.
3aBUCUMOCTD BBITAIKUBAIOLICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Tela U MIIOTHOCTU
JKUJIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHOM KUIKOCTH.
8. VYcnoBue 1miaBaHus TeN: [UIAaBaHUE WM TOTPY)KEHHE TeJl B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUIKOCTH.
Jlabopamopuviepabomot u onvimel.

ok wnE

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOUW B JKHJIKOCTH
YacTH TeJa.

2. OnpeneneHre BBITAIKUBAIONICH CHUJIbI, JEUCTBYIOIIEH HaA TEIO, MNOTPYKEHHOE B
JKHJIKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLICH CUJIBI, IEUCTBYIOIICH HA TENO B KUIKOCTH,
OT MAacCHI Tela.

4, OnpIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKHBAIOLICH CHIIBI, NEHCTBYIOIIEH Ha
TEJIO B )KHUJIKOCTH, OT 00hEMA MOTPYKEHHOM B KUJAKOCTh YaCTH TEJIA U OT TUIOTHOCTH KHJIKOCTH.
5. KonctpynpoBanue apeoMerpa HIM KOHCTPYMPOBAHHME JIOAKM U OmpejerneHue eé
Ipy30I10ABEMHOCTH.

Paszgen 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
pbruara. [IlpumeHeHue mpaBmia paBHOBECHUS phluara K OJIOKY. «30JI0TO€ MPABHUIIO» MEXaHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHepruss. KuHetmueckas W mnoTeHUHaibHas sHeprus. [IpeBpaienue
OJIHOT'O BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOHCOXPAHEHUSIIHEPTUU B MEXAHHUKE.

Hemoncmpayuu.
1. [IpuMepsl POCTBHIX MEXaHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Omnpenenenve pabOThl CUJIBI TPEHHUS TMPU PABHOMEPHOM JBMKEHMHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBuii paBHOBECHS pblvara.
3. N3mepenne KII/] HakTOHHOM IITOCKOCTH.
4. N3ydeHne 3aK0Ha COXpaHEHHsI MEXaHUYECKON SHEPTUH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHHS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOpUU CTpOEHUs BelecTBa. Macca
U pasMEpbl aTOMOB W MOJICKYII. OHBITI)I, MOATBCPKAAIOIIUE OCHOBHBIC ITOJIOKCHHA
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO U ra3000pa3HOTO COCTOSHMM BemecTBa. Kpuctammnyaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJ'IeKy.]'ISIpHO--KI/IHeTI/IquKOI\/'I TCOpHH. CMmaunBaHue WU KalmuJIIIPHBIC SABJICHUS. Tenmosoe
pacIIMpEeHHe U CXKaTuhe.

Temmneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBW)KCHHUS YaCTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH SHEpruu: Teronepenaya u
COBCPUICHUEC pa6OTBI. BI/I)II)I TEILIONEpCaaYn: TCILJIOMPOBOJHOCTE, KOHBECKIM A, U3JTYUCHUC.

KonnuecTBOo TemoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemIooOMeH U TEerIoBOe
paBHOBecHe. YpaBHEHHE TEIJIOBOro Oamanca. [lnaBneHwe W oTBepieBaHHE KPUCTATUIMUECKHX



BEIIECTB. YeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHueHcanws. Mcmapenue.
Kunenne. YnaenbHas TemioTa mnapooOpa3oBaHUS. 3aBUCUMOCTb TEMIEpPATyphl KUIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Mpunmunsr pabotel TermoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTaTEIH U 3alIUTa OKPYKaroLeh Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIVIOBBIX IIPOLIECCaX.

Hemoncmpayuu.
1. Habmronenne6poyHOBCKOTOIBUKECHHUS.
2. Ha6monenunenud ysum.
3. HaGmoienue SBICHUI CMAaYMBAHMS U KAMJUTSIPHBIX SBJICHUA.
4. HabtoienneTenioBoropaciimipeHusTeNl.
S. V3meHeHne naBneHHs ra3a Mpu M3MEHEHHH 00bEMa 1 HarpeBaHUH WIIA OXJIAXKICHUH.
6. [IpaBuinan3mepeHus i TeMIepaTyphl.
1. Bupgsirenonepenauu.
8. OxJTaKIeHUTIPUCOBEPIICHUUPAOOTHI.
9. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.
10.  CpaBHeHHETEIUIOEMKOCTEHPA3TUYHBIXBEIIECTB.
11.  HaGnrojeHUEKUIICHHS.
12.  HalGmropeHue moCTOSHCTBA TEMIIEPATyphl IPH IJIABICHUU.
13. MoaenuTerIoBbIX IBUTATEIICH.
Jlabopamopuviepabomot u onvimel.
1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHSL.
2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WM caxapa.
3. OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
4. Omnpenenenue AaBieHUs BO3ayXa B OajUIOHE MITIPHIIA.
S. OnbITE, OEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBJICHHS BO3AyXa OT €ro o0béMa W
HarpeBaHUs I OXJIaKICHHUSI.
6. [IpoBepka rTHMOTE3Bl JUHEHHON 3aBHCHUMOCTH JJIMHBI CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.
7. Habntonenne u3MeHeHUs BHYTPEHHEW SHEpruM Tela B pe3yjbTaTe TeIUlonepenadd U
paboThl BHEITHHUX CHIL
8. UccnenoBanue siBieHns TeriooOMeHa Mpy CMEIIMBAaHUM XOJIOIHOM U ropsiueil BOJBI.
9. Omnpenenenre KOITUYECTBA TEIJIOTHI, TOTYYEHHOTO BOJOW MpHU TEMJI00OMEHE ¢ HarpeThIM
METAITMYECKUM LIUIUHIPOM.
10.  OmpeneneHuEyaeNbHONTEIOEMKOCTUBEIIIECTRA.
11. HccnenosanuenpoueccancnapeHus.
12. OmpeneneHNEOTHOCUTEIHLHOMBIAXKHOCTUBO3yXA.
13.  Ompenenenue yaenbHON TETJIOTHI TUIABJICHUS JIb]IA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aneKTpUYecKuX 3apsiioB. B3zaumonelcTBue 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJIEHCTBMS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEX]Ty TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHocTh 3nexTpuueckoro nonst. IIpuHnun cynepnozunun
AIIEKTPUYECKHUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DIEMEHTApHBIM 3ieKTpudeckuil 3apsia. CTtpoeHue
atoma. [IpoBOAHMKH U TUAIEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKa. McTOuHMKN
MOCTOSTHHOTO TOKa. JIeHMCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onextpudeckas nenb. Cwia Toka. OnekTpudeckoe HampspkeHue. ConpoTUBIEHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Uil ydacTka LEMNu.
[TocnenoBarenbHOE U MapaJuIENbHOE COETUHEHUE TPOBOJHUKOB.



PaboTa 1 MOIIHOCTE AJEKTpUYECKOTO ToKa. 3akoH [ koyms—JIeHna. DaeKkTpudeckue menu
U TIOTPEOUTENH AIEKTPUIECKOM SHEPTUH B ObITY. KOpOoTKOE 3aMBIKaHHE.

[TocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHue s ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
AIEKTPUYECKOr0 TOKa. [IpuMeHeHune 3JeKTpOMaruHuToB B TeXHUKE. JeficTBUE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib TMOCTOSHHOTO ToKa. Vcnonb3oBanue
JNIEKTPOABUTATENCH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

Onpitel  @apajnes. SIBieHue  dneKTpoMarHuTHOM  uHAyKuuu. IlpaBwio  Jlenua.
OnekrporerHepatop. CrnocoObl MOMyYEHHUS JIIEKTPUUYECKOW SHEPruu. ODJIEKTPOCTAHIMHM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
1. DneKkTpu3anusaTe.
2. JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMO/JICICTBHE 3apsyKEHHBIX TEll.
3. YCTpOUCTBO U IEHCTBUEDIIEKTPOCKOIIA.
4. DNeKTpOCTaTUUECKASIMH TYKITHSI.
S. 3aKOHCOXPaHEHUANIEKTPUUECKUX3aPSIO0B.
6. [IpoBOAHMKY M TUAIEKTPUKH.
7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
8. M cTOYHUKUITOCTOSSHHOTOTOKA.
9. JIeNCTBUAIEKTPUYECKOTOTOKA.
10. DJIEKTPUUYECKUUTOK B )KUIKOCTH.
11. ["azoBbIiipazps.
12.  M3mepeHueCUIBITOKaaMIIEPMETPOM.
13.  V3mMepeHHesneKTpUIeCKOTOHANIPSKEHUSIBOIBTMETPOM.
14.  Peoctat u MarasmHCONPOTUBICHHA.
15. B3anmoneiicTBHENOCTOSSHHBIXMAarHUTOB.
16.  MopenupoBaHue HEBO3MOKHOCTH pa3fiesieHus IOJT0COB MarHuTa.
17.  MopenupoBaHHE MarHUTHBIX TOJICH MTOCTOSTHHBIX MAarHUTOB.
18. OnbITOpcTeaa.
19. MarsnuTHoenoeToKa. DIEKTPOMArHuT.
20.  JlelicTBHME MarHUTHOTO IOJII HAa IPOBOJAHUK C TOKOM.
21. DNeKTPOABUTATEIbIIOCTOIHHOTOTOKA.
22.  VccnenoBaHUESBIECHUSAIEKTPOMArHUTHOMMHTYKITUH.
23. Omnerrei®apanes.
24.  3aBUCHUMOCTbH HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUI €T0 BOSHUKHOBEHHS.
25.  DJeKTporeHepaToproCTOSTHHOTOTOKA.
Jlabopamopuviepadbomot u onvimel.
1. OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHAYKIMEH U TPH CONPUKOCHOBEHUH.
2. HccnenoBanue neiCTBUS IEKTPUIECKOTO MO HA IPOBOJAHUKH U JTUDIIEKTPUKHU.
3. COopxka u mpoBepka pabOThI AIEKTPUIECKON IETH MOCTOSTHHOTO TOKA.
4. W3mepenue u peryinupoBaHue CUIIbI TOKA.
S. N3mepenue u perynnpoBaHUEHANPSKEHUS.
6. HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MIYLIETO Yepe3 Pe3UCTOp, OT CONMPOTUBIICHUS

pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOope.

7. OnBIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD 3JIEKTPHUUECKOTO COMPOTHBIICHUS MPOBOTHUKA
OT €ro JUIMHBI, IJIOMIA/IN TOTIEPEYHOTO CEUSHUS U MaTepHaa.

8. [IpoBepka mpaBuna CIOKEHUS HAMPSHKCHUU TPU MOCIEI0BATEILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJisl CUIIBI TOKA MPH MAPAIIIEIBHOM COSIMHEHUH PE3UCTOPOB.

10.  Ompenenenune pabOTHI IEKTPUIECKOTO TOKA, HIYIIIETO YepPe3 PE3UCTOP.

11.  OmpeneneHue MOIIHOCTH JEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsOKEHUS Ha
Hel.

13.  Ompenenenune KI1J] HarpeBares.



14. HccneqoBanre MarHUTHOTO B3aUMOIEHCTBHUS IOCTOSHHBIX MArHUTOB.

15.  M3yyeHue MAarHuTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU W
pas3JesieHun.

16.  HccnenoBaHue AEHCTBHS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OnbIThl, 1EMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBHS KATYIIKH C TOKOM H
MarHuTa oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

18.  M3yuenwue neiCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.

19.  KoncrpyHnpoBaHue u u3ydeHue paboThl 3JEKTPOIBUTATEIIS.

20. Namepenne KIIJI anekTpoaBuraTeIbHOMYCTaHOBKH.

21.  OmnbITBl 1O HCCICAOBAHUIO SBJICHUS DJICKTPOMArHUTHOW WHAYKIUHU: HCCIEJOBAHUE

W3MEHEHMI 3HaUCHUS U HaIpaBJICHUA HHAYKIIUOHHOI'O TOKaA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOiIMHEHHOe aBuXkeHue. HepaBHOMepHOE
npsIMOJIMHENHOe aBMKeHHe. CpenHss M MIHOBEHHas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHre. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHUE 10 OKpykHOcTH. Ilepuon u wacrora oOpamienus. JIuneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[Tepsoiii 3akon HeroToHa. BTopo#i 3akon Hbtorona. Tperuii 3akon Hprorona. [lpuHimn
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: CUila TPEHUS CKOJIB)XKEHHUS, CUja TPEHUs
IIOKOS1, APYTHE BUJBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJIHOTO MaJCHMS.
JBuxenue 1uiaHer Bokpyr Comnupa. IlepBas kocmuueckas ckopocTh. Heecomocts u
IIEPErPY3KH.

PaBHoOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChbIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Umnynec Tena. M3meHenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexannueckass paboTa U MOUTHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u pabothl. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernueckas snHeprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOHCOXPaHEHUAMEXAHUYECKONIHEPTUH.

Hemoncmpayuu.
1. HabnroneHne MexaHMYecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.
2. CpaBHEHHE TyTel W TPACKTOPHH IBI)KEHUS OJHOTO M TOTO JK€ Tella OTHOCHUTEIHHO
pasHBIX TEJ OTCYETA.
3. W3mepenne CKOPOCTH U YCKOPEHHS MPSMOIHHEHHOTO ABYKEHHSL.
4. HccnenoBaHnenpru3HaKOBPaBHOYCKOPEHHOTO/IBUKEHUSI.
S. Habutoienue 1BHKeHUs Tella o0 OKPYKHOCTH.
6. HaGmtoneHne MexaHWYecKHX SIBICHUM, MPOMCXOIAMUX B cucteMe orcuéra «Tenmexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
7. 3aBHCHUMOCTh YCKOPEHUS Tejla OT Macchl Teja U ICHCTBYIOLIEH Ha HETO CHJIBL.
8. Habmtoienne paBeHcTBa CUIT ITPH B3aUMOJIEHCTBUU Tell.
9. M3MeHeHMe Beca Tella Ipu YCKOPEHHOM JIBUYKEHHH.
10. [lepenava nmmynbca Ipu B3aMMOJEHCTBHH TEIL.
11.  IlpeoGpa3oBaHus SHEPTHU IPU B3aAUMOJICHCTBUH TEJI.
12. CoxpaHeHHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.
13.  CoxpaneHue umnyibca npu abCOIIOTHO YIPYroM B3aUMOICHCTBUU.

14, Hab6mronennepeak THBHOTOIBHKECHHUSI.



15. CoxpaHeHre MEXaHHYECKOM SHEPTHH MPU CBOOOTHOM TaJICHUH.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPTUU NPU JABHKECHUHU Tella MO/ ACHCTBUEM MIPYKHUHBI.
Jlabopamopnviepabomot u onvimel.

1. KoHcTtpyupoBanue Tpakta Juis pasroHa M JalIbHEHIIEr0 PaBHOMEPHOTO JBMXKCHUS

HIapUKa WK TEIEKKH.

2. Omnpenenenue cpegHeil CKOPOCTH CKOJBKEHHUS OpycKa WM JBWXKCHMS IIapuKa II0

HAKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHre yCKOpPEHHs Tela MPH PABHOYCKOPEHHOM JBIDKEHHM 110 HAKJIOHHOM

MJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH MyTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBMKEHUU 0e3

HAYaJIbHOM CKOPOCTH.

5. [TpoBepka rUIOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBHKEHHU 0€3 Ha4aJbHOW CKOPOCTH

IMIYTH OTHOCATCA KaK PO HEUETHBIX YuCCil, TO COOTBETCTBYIOIIHUEC IPOMECKYTKH BpPEMCHU
OJJMHAKOBBEI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKCHHS OT CHJIBI HOPMAIIbHOTO
JIaBIICHUSL.

7. OmnpenenennekodPpHUIUEHTATPEHUSCKOIbKEHHUS.

8. OmnpeneneHneKECTKOCTUTIPYKUHEL.

9. OmnpeneneHue pabOThI CHIJIBI TPEHUST TIPU PABHOMEPHOM [IBUKCHUH Teja IO
TOPH30HTAIBHOW MTOBEPXHOCTH.

10.  Ompenenenue pabOTHI CHIIBI YIPYrOCTH IPH TOABEME Tpy3a C MCIOJIb30BaHUEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11.  H3yyeHHME3aKOHACOXPAHCHHUSIHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUil: MEepuoj, 4acToTa,
aMImTyna. MarematudecKuil W NPYKUHHBIM MasTHUKMU. lIpeBpamieHuwe sHeprum Ipu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxatomue konebanus. Beinyxennsie konedanus. Pesonanc. Mexanndeckue BOJHBI.
CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBI. J[IMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habmtonenue xonebanuil Ten noJi 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BBIHYX/I€HHBIX KoJeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
. AKyCTMYECKHHPE30HaHC.

Jlabopamopuviepadomot u onvimol.

1. Omnpenenenue 4acToThl U Mepuo/ia KoueOaHU MaTeMaTHYECKOr0 MasiTHUKA.

2. Ompenenenue yacTOTHI M MepHO/ia KoJeOaHuil MPYKMHHOTO MasiTHUKA.

3.  HccnemoBaHue 3aBHUCHMOCTH TiepHoJa KOJeOaHWH TOABENICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4.  HccnenoBaHue 3aBUCHMOCTH IepHoa KosieOaHM NPY)KMHHOIO MasTHHKA OT Macchl

rpysa.
5.  IIpoBepka He3aBHCHUMOCTH INepHoJa KoieOaHui rpy3a, MOJIBEHIEHHOTO K HUTH, OT MaccChl

rpysa.
6.  OmbITHI, TEMOHCTPUPYIOIIHE 3aBHCUMOCTh TIEpHOJIa KOJICOAaHNH TPYKHHHOTO MasiTHHKA

OT Macchl I'py3a U KECTKOCTH MPYKUHBI.

7. W3mepeHneyckopeHUsiCBOOOHOTOIaCHHSL.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

DNIeKTPOMarHuTHOE TIoJIe. DJIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHUTHBIX BOJH. Mcronb30BaHUE 2JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

oakrwdE



DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Hemoncmpayuu.
1. CBOMCTBARIEKTPOMArHUTHBIX BOJTH.
2. BonnoBeiecBoiicTBacBeTa.
Jlabopamopnviepabomot u onvimel.
1. N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO0 MOOMIBHOTO TesnedoHa.

Pa3gen 11. CBeToBELI€e SIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.

[Tpenomiienue cBera. 3aKoH IpenomiieHus cBeta. IlolHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKHUX CBETOBOAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckomna. ['a3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aabHO30PKOCTb.

Pasnoxenne 6enoro csera B ciektp. OnbiTl HetoToHa. CiioXKeHUE CIIeKTPaTbHBIX IBETOB.
Hucnepcusiceera.

Hemoncmpayuu.
1. [IpsmonuHeitHOepacIpoCTpaHEHUECBETA.
2. OTtpaxkeHuecnera.
3. [Tonyuenue n3006pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
4. [Ipenomnenunecsera.
5. ONTUYECKUNCBETOBO/I.
6. Xon ryueit B coOMparome Junse.
7. X0 aydel B pacCEeUBaroLIeH JIMH3E.
8. [Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
9. [Tpunmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10.  Mopenbriasa.
11.  PaznoxeHue O6€I0ro cBeTa B CIICKTP.
12.  Tlomydenue Genoro cBeTa MpH CIOKESHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuviepabomot u onvimel.
1. HccnenoBanue 3aBUCMMOCTH yIila OTPa)XE€HUsSI CBETOBOTI'O JIy4a OT yIJla Ma/eHusl.
2. N3ydenne xapakTepucTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.
3. HccnenoBanne 3aBUCMMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jy4ya OT yIJia MaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».
4. [Tonyuyenne n300pakeHUii ¢ TOMOIIbIO COOMPAIOLIEH JIUH3BI.
S. Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHJIbI cCOOMparoIeil TNH3BI.
6. OnBITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
7. OnbITBl MO BOCHPUATHIO I[BETa MPEIMETOB MNpPU HX HAONIOJIEHUMM Yepe3 LBETOBbIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIEeHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYaTble CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHE aTOMHOIO Spa.
Hyxnonnas wmopens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakuyy. 3aKOHbI COXPAHEHMs 3apsiI0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3Ty4YE€HUN HA KUBBIE OpPraHU3MBI.
Hemoncmpayuu.
CrieKTphl U3JTy4yeHUs U MOTJIOIIEHNUS.
CrieKTphl pa3avyuHbIXIa30B.
CnekTtp Bomopoaa.
Habmtonenue TpexoB B kamepe BuibcoHa.
PaboracyéTunkanoHN3NPYIOLUXU3ITYIEHUH.

asrwONE



6. Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB M MIPOJIYKTOB.
Jlabopamopuvie pabomul u onvimel.

1. HabnroneHne CrioniHpIX ¥ IMHEWYAThIX CIICKTPOB U3ITyYCHHUS.

2. HccnenoBanne TpPeKOB: HM3MEPEHHE DSHEPTUM YACTHIBI [0 TOPMO3HOMY MyTH (10
doTorpadusim).

3. W3mepenue paanoakTUBHOTO(OHA.

IHoBTOPUTEIBbHO-00001IAIOIUIAMOAYIb.

[ToBTOpUTENBEHO--0000MIAIONNI  MOAYTh MPEAHA3HAYECH JUIS CUCTEMATH3allMk U
0000IIeHHUsT IPEMETHOTO COJIEPIKAHHS M OTIBITA IS TSILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCET0 Kypca (PM3MKH, a TaKKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
busuKe U1t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBINA MPEAMET.

[lpy wW3yYeHUM [JAHHOTO MOJIYJS PpPEAIM3YIOTCS UM CHCTEMAaTU3HPYIOTCS  BUIBI
NEeSITeTPHOCTH, HAa OCHOBE KOTOPBIX 00ECHeuMBaeTcs JOCTHDKEHUE MPEIMETHBIX H
MeTaIpeIMEeTHBIX TUTAHUPYEMBIX pe3ynbTaToB o0y4eHus, dbopmupyercs
€CTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB WCCICIOBAHUS SIBICHHM
OPUPOABI Y TEXHHWKHU, OBJIAJICHHUE YMEHUSIMH OOBICHATH (DU3HUECKUEC SIBICHUS, MPUMEHSISA
NIOJTyYCHHBIC 3HAHUS, PEeIIaTh 33]1a4i, B TOM YHCJIC KAYECTBEHHBIC U SKCIIEPUMEHTAIIbHBIC.

[IpuHIMIINAIBHO AEATEIbHOCTHBIA XapaKTep NAaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
YTO 00YYaIOIIHECs BHIMOJHSIOT 331aHHUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYJKaroIIel MPUpPO/Ie U MOBCEIHEBHON YKU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIENOBAaHHUS (PU3UYECKUX SBICHUH, B TOM YHCIE IS
NPOBEPKH THITOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HAaydHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPrHMM HAa OCHOBE
3aKOHA MPEBPAIICHUS M COXPAHEHHS BCEX M3BECTHBIX BHJIOB SHEPTHH.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
JIMYHOCTHBIE PE3VIJIBTATHI B HACTU:

1) maTpmoTH4YeCcKOro BOCIIUTAHUSA:

- MPOSIBIIEHNE MHTEepeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (Qu3nueckoin

HayKu;

= [IEHHOCTHO€ OTHOLIEHHE K TOCTUKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJIEHHU OOIIECTBEHHO3HAYUMBIX 3TUYECKUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUHN (PU3HKHY;
- OCO3HAHME BaAKHOCTHU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3¢cTeTH4eCKOr0 BOCTIUTAHMS
- BOCIIPHUSTHE 3CTETUYECKMX KauyecTB (PU3MUECKONW HayKu: €€ TapMOHMYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 MIO3HAHMA:
- OCO3HaHUE IIEHHOCTH (PU3UYECKOM HayKH KaK MOLIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHUI, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYpHI;
- pa3BUTHE HAY4YHOMH JTH0003HATENLHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAIBLHOI0 0J1ATr0NOJy U
- OCO3HaHME IIEHHOCTH 0e30macHOro obpasza KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU TpPaBHJI OE30MaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C AIEKTPUUECKUM U
TEIUIOBBIM 000PYZOBAaHUEM B JOMAIIHUX YCIOBHUSX;
- c(hopMUPOBAHHOCTHh HaBbIKA peJICKCUM, TPU3HAHUE CBOETO TpaBa Ha OMMUOKY M TaKOTO Ke
IIpaBa y Ipyroro 4ejloBeKa;
6) TPy10BOT0 BOCIIUTAHMS:



- aKTUBHOE y4yacTHE B DPELIEHMH NPAaKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, TOPOAa, Kpasi) TEXHOJIOTUYECKON M COLMAIBbHOM HANpPaBICHHOCTH, TPEOYIOIUX B
TOM 4McIe U GU3NYECKUX 3HAHUM;

- HHTEpEC K MPAKTHYECKOMY U3YUEHUIO PoQeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

- OpUeHTalMs Ha NpUMEHeHHe (U3NYECKHX 3HAHUKM Ui pemieHus 3agad B o0nactu
OKpY’Karollel cpezbl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOJKHBIX IOCIEICTBUH Ui
OKpYKarolleH Cpeibl;

- 0CO3HaHMeE INI00AIBHOr0 XapakTepa 3KOJ0rMUECKUX IPoOIeM U MMyTel UX peleHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIbLHON U NPUPOIHOI cpelbl:

- IOTPEOHOCTh BO B3aMMOJCHCTBUU IPU BBINOJIHEHUH HCCIEIOBAHUN U NPOEKTOB (hU3HUECKON
HaNpaBJICHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSAM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 NPAKTUYECKYIO 1eATEIbHOCTb;

- TOTPeOHOCTH B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie HOpPMYyIUpOBaTh UAEH, MOHITHUS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

- OCO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

- IUTAaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpEeMJICHHE aHAIM3HPOBATH W BBISBIATH B3aHMMOCBS3U MPHUPOJBI, OOIIECTBA U AKOHOMHKH, B
TOM YMCJI€ C UCII0JIb30BaHUEM (PU3UYECKUX 3HAHMIA;

- OIICHKA CBOMX JCHCTBUI C YUETOM BIHMSIHUS HA OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX TTT0OATBHBIX
OCJICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIEe yYeOHbIe AeiicTBUS
Ba3oBble 1ornyeckue AelicTBus:

. BBISIBJISATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

. yCTaHaBJIMBaTh CYLIECTBEHHBIH MPU3HAK KJIaCCU(PHUKAILIMK, OCHOBAHUS Il 0000IIEHUS U
CpaBHEHUS;

. BBISIBJISITH 3AKOHOMEPHOCTH U IPOTUBOPEYMS] B pacCMaTpUBAEMbIX (paKTaxX, JAaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K ((U3UUECKUM SIBIICHUSM;

. BBISIBJISITH IIPUYMHHO--CJIEJICTBEHHBIE CBA3M NpPHU HM3y4YEHUH (U3NYECKUX SIBICHUM H

poneccoB, A€JaTb BBIBOJbI C UCITOJIB30BAHUEM JCAYKTUBHBIX U UHAYKTHUBHBIX YMOSaKHIOIICHI/IfI,
BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBSA3IX (PU3NUECKUX BEIHYUH;
o CaMOCTOSITENIbHO BBIOMpATh crnoco0 pemieHus yueOHoM (u3nyeckoil 3a1auu (CpaBHEHUE
HECKOJIBKAX BapHaHTOB PEIICHHs, BHIOOp HanOosiee MOJXOJAIIEr0 ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue AeiiCTBUS:

. HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI NHCTPYMEHT ITO3HAHMUS;

. MPOBOJIUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIN (hU3NUECKUi
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

. OLICHMBAaTh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTb HH(OPMAINIO, MOIYYEHHYIO B XOJ€
WCCIIEIOBAHMS WM OKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (hOpMyJIHpOBaTh 0OOOIIEHHUS U BBIBO/IBI 110 PE3y/bTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs, OIBITA, UCCIIEJOBAHMS,

. MIPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE

BBIJIBUTATh TPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ undopmaunmeii:

. NPUMEHATh Pa3IMUHBIE METOAbI, MHCTPYMEHTBI M 3alpochl IpU MOUCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
o aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH MHGOPMAIUIO PA3TUYHBIX

BUJIOB U (hOpM Ipe/ICcTaBICHUS;



. CaMOCTOATENIbHO BBIOMpATh ONTHUMAJIbHYI0 (OpMy TIpeacTaBieHHus WHpoOpManuu u
WLTIOCTPUPOBATH pellacMble 3a7a4d HECIOXHBIMU CXeMaMH, AUarpaMMaMiu, UHOU Tpadukod u
X KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbI€ el CTBHUS:
o B X0l OOCYXIeHHs Y4eOHOro MaTepualia, pe3yJbTaToB JabopaTOpHBIX padoT u
NPOCKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHnue OJIarokKelaTeIbHOCTH OOIICHNUS;

° CONOCTAaBIIAThL CBOM CYXACHUA C CYXICHUSMU JIPyTHUX YYaCTHHUKOB JHUajora,
0OHapY>XMBATh PA3IUYKE M CXOACTBO IMO3HIIHIA;

° BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MIUCbMEHHBIX TEKCTAX;

° myOJIMYHO  TPENCTaBIATh  PE3yJdbTaThl  BBINOJHEHHOTO  (DM3WYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

° MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAWBUAYaIbHON paOOThI IIPH
PEIICHUH KOHKPETHOM (PU3HYECKOM MPOOIEMBI;

° NPUHUMATh LEJId COBMECTHOM JEATEIIbHOCTH, OpPraHW30BbIBATH JIEUCTBUS 1O €€

JTOCTYDKCHHIO: PACTIPeNIesATh PO, 00CYXAaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

L4 BBIIIOJIHATE CBOIKO 4YacCTb pa6OTI)I, A0oCTUrasgs Kad4€CTBCHHOI'O pPE3yjibTaTa II0 CBOCMY
HAIIpaBJICHUIO U KOOPAUHHUPYS CBOU ,Z[GI>'ICTBI/IH C ApYTYMMHU YWICHAMU KOMAaH/bI;
L4 OLICHMWBATh KAa4€CTBO CBOCIoO BKJIaJga B O6HII/II>'I MMPOAYKT IO KPUTCPHUAM, CaMOCTOATCILHO

c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerJ'[ﬂTI/IBHbIe YHuBEpPCAaJAbHBIC y‘-leﬁl—[l)le JelCcTBUA

Camoopranusaunus:
o BBISIBJISATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CHUTYAIMSIX, TPEOYIOIIMX UIS PEHICHUS
(bU3NUeCKUX 3HAHUMH;
. OPUEHTHPOBATLCS B PA3IMYHBIX MOJAXOAAX MPHUHATHS pPELIEHUN (MHIMBUIYaIbHOE,
IPUHSITHUE PELLIEHUS B IPYIIIE, IPUHATUE PELICHUHN IPYIIION);
o CaMOCTOSITEIIbHO COCTaBJISITh aJTOPUTM pelieHus (U3NYECKON 3ajauyd WM IUIaHa

UCCIIEIOBAaHMUSI € Y4€TOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

o JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJIEKT:
o JaBaTh aJIEKBaTHYIO OLICHKY CUTYalluU U IpeJylaraTh IJ1aH €€ H3MEHEHNUS;
o OOBSICHATh MPUUYMHBI JOCTHXKEHUS (HEJTOCTHKEHHUS) PE3YJIbTAaTOB JIEATEIbHOCTH, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
o BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHHS] (PU3NYECKOTO

WCCJICIOBAHHUS WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIUXCS CHUTYaIlWM,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3yNbTaTa UEIU U YCIOBUSIM;
o CTaBUTb ce0sl HA MECTO JPYroro 4ejoBeKa B XOJA€ CIOpa WM AUCKYCCHU Ha HAY4HYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

. NpU3HABAaTh CBOE MpaBO Ha OIMMOKY NpHU pEUIeHWH (U3UYECKUX 3aJad WId B

YTBCPIKACHUAX HAa HAYUYHBIC TEMbBI U TaKOC K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenus B 7 KJjacce ImpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:
o UCIIOJIb30BaTh MOHSATHUSA: (PU3MYECKHMe M XUMHYECKHE SBJIEHUS, HaOJIIOJCeHHE,
HKCIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHULIBI (PU3NYECKUX BEIIMYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHMSL ~ BemiecTBa  (TBEpAOE, JKUAKOE, Ta3000pa3HOE), MeEXaHWYECKOe JIBUKEHHE



(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOACHUCTBYIOLIas CHJIA,
nedopmanus (ynpyras, miacTU4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

. paznuuath sBIeHUS (auddys3us, TEMI0BOE ABUKEHHE YACTHIl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJECHCTBUE TEJl, paBHOBECUE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHON OCBIO BPAILEHUs, IIepeiada JaBJICHUs TBEPABIMU TEJIAMH, KMIKOCTIMHU U
ra3ams, aTMocqepHoe AaBlieHHE, IUIaBaHUE TeJ, NMPEBPAICHUS MEXaHWMYECKOW >HEPruu) 0
ONMCAHUI0 HX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLIMX JAHHOE
¢du3uueckoe sBICHUE;

. pacrno3HaBaTh MPOSIBIICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKpYXAaloIleM MHUpE, B
TOM uncie (GU3NUECKUe SIBICHUS B IPUPOJIE: MPUMEPDI IBUKEHUSI C PA3IMUYHBIMU CKOPOCTSIMH B
JKUBOM W HEXUBOM IIPUPOJE, NCUCTBUE CWIBI TPEHUS B IPUPOJAE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro AaBlIeHUs Ha XUBOW OpPraHu3M, IUIaBaHUE pbIO, ppluaru B TeJe YelloBeKa, MpHU
3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

. OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHUSA, HCIIONB3Ys (pru3mueckue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSISI CKOPOCTD,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPeHus, AaBiieHue (TBEPIOro Temna, KUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbI,
KOA((UIIMEHT TOJE3HOTO JACWCTBUS MEXAaHU3MOB, KMHETHYECKas M TMOTEHIMAalbHAs SHEPrus),
IpH ONMHCAHWM TPABWJIBHO TPAKTOBaTh (PU3UYCCKHI CMBICI HCIOJIB3YEMBIX BEIHYHH, WX
0003HaYeHHs] U €IUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBA3BIBAIOLIUE JAHHYIO
(U3UYECKYI0 BEIMYUHY C JPYTUMU BEJIMYUHAMHU, CTPOUTH T'paUKU M3YyUYEHHBIX 3aBUCHUMOCTEH
bu3NYECKUX BENNYHH;

o XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHUE SIBICHUS M MPOIECCHI, HCIIOIb3Ys MpaBUIIa
CJIOKEHMsI CHJI (BJIOJIb OJHOM MpsiMOit), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUs MEXaHUYEeCKOU
DHEPTUW, TpPH O3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa ¥ 3allUCBIBATh €ro
MaTeMaTUYeCKOe BBIPAXKEHUE;

. OOBSICHATH (PU3UUYECKHE SABICHHS, TPOLECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil TMPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATH MPUYUHHO--CICJACTBEHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 JOTMYECKHX IaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

. pemiate pacuy€THble 3amaud B 1—2 [EHCTBUS, WCMONB3ysd 3aKOHBI U (HOPMYIIBI,
CBs3BIBAIONIME (PU3WYECKUE BENUYMHBI: HA OCHOBE aHalu3a YCJIOBHS 3a/laydl 3alHChIBaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYUHBI B (OPMYJbl U IPOBOAMUTH PACUETHI,
HAXOJHUTh CIIPABOYHBIEC JaHHBIC, HEOOXOMMBIE JJIs PEIICHUS 3a]a4, OLIEHUBATh PEATUCTUIHOCTh
MOJIY4YeHHOW (PU3MUECKON BETMYUHBI;

. pacmno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUThH MPU MOMOIIN (PUZNIECKUX METOJIOB,
B OINMCAHUU HCCIIEIOBaHUS BBIACIATH MPOBEPIEMOE MPEANONIOKEeHHE (TUIOTe3y), pa3nuyaTh U
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOAUTh OMUOKH B XOJE OIbITA, JIeJaTh BBIBOIBI
10 €r0 pe3yJbTaTaM;

. MPOBOJIUTH OTBITHI MO HAOIIOJECHUI0 (DU3UYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB
Ten: GOpMYyIUPOBATH MPOBEPSEMBIE MPEANIONOKEHHS, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;

. BBITIOJIHATH MpPsIMbIE M3MEPEHUS] PAcCTOSHUS, BPEMEHH, MacChl Tena, 00bEéMa, CHIIbl U
TEMIEPATYPhI C UCMOJIB30BAHUEM AaHAJIOTOBBIX U IUGPOBHIX MPUOOPOB, 3aMUCHIBATH MMOKA3AHUS
pUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPEITHOCTH U3MEPEHHUI;

. MPOBOANTh MCCIENOBAHUE 3aBUCHMOCTH OIHOW (DM3MUECKON BEIMYUHBI OT JIPYroil ¢
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MyTH PAaBHOMEPHO JBHIKYIIETOCS TEla OT
BPEMEHM [BIKEHHUS Tejla, CHJIbl TPEHHs] CKOJBXEHHs OT Beca Teja, KadecTBa o0paboTKu
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHHS OT ILJIOIIAJNA CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTOCTH OT YJUTMHEHUSI TPYXKWHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYXKEHHON YacTh
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOMHBI, Ha



KOTOPYIO MOTPY>KEHO TeNlO, YCIOBUN IUIaBaHUS TeJ, YCIOBUHM paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO WCCIEOBAHHS, COOMPATh YCTAHOBKY M BBIMOJHATH
U3MEpEeHUs, CcleAysd MPeAoKeHHOMY IUIaHy, (UKCHPOBAaTh pe3yjibTaThl MOJy4YEHHOU
3aBUCHUMOCTH (DM3MYECKUX BEIMYMH B BHUJAC MPEATOKEHHBIX TaOMUIl U TpaduKOB, NeNaTh
BBIBO/JIBI 110 pe3YJIbTaTaM UCCIIEOBAHMUS;

o MPOBOJNTh KOCBCHHBIE W3MEPCHHsSI (U3NYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBA
KUJKOCTU U TBEPIOTO Tela, CHia TPEHHUs CKOJIbKEHHUS, JaBJICHHE BO3/yXa, BBITAJIKHWBAOIIAS
CWJIa, JACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TENO, KOA(P(OUIMEHT MOJIE3HOTO IEHCTBUS
MPOCTBIX MEXaHW3MOB), CJeays MPENJOKEHHOW HHCTPYKIMHM: MPHU BBINOJIHEHUU HU3MEpPEHUi
coOMpaTh FIKCIEPUMEHTAIILHYIO YCTAHOBKY U BBIUHMCIIATH 3HAUCHUE UCKOMOMN BEJIUYHHBL;

o coOmogaTh TpaBWwiIa TEXHUKA Oe3omacHocTH npu  pabore ¢ 1mabopaTOpHBIM
00opyI0BaHNEM;
o yKa3bIBaTh MPUHIUIOBI JCHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOIIAIOMIMECS COCYIbl, OapoMeTp, pbluar, MOJIBHUKHBIN H
HEeTIO/IBVOKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;
o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB M TEXHHUECKUX YCTPOHCTB
C Omopoii Ha X OmucaHus (B TOM 4YHCIE: NOAMMUIHUKHA, YCTPOHCTBO BOJOMIPOBOA,
THIPABINYECKUIl Tpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIIONIB3Ys
3HaHUS O CBOWCTBaxX (PU3UYECKUX SBICHUA M HEoOXOoAWMble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
o NPUBOANTH TpPHUMEPHl (HaXOOUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCTIOIB30BaHUsl (PU3NYECKUX 3HAHHI B TIOBCEIHEBHOW KU3HU sl o0ecrieuyeHns 0e30macHOCTH
npu OoOpalleHuH ¢ NPHOOpPaMU M TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10pOBbS H
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEJCHHUS B OKPYIKAIOIIEH Cpejie;
o OCYHIECTBIISITH OTOOP MCTOYHMKOB HHpOpMarmu B VIHTepHETE B COOTBETCTBHU C
3aJ]aHHBIM ITOMCKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIINXCS 3HAHUH W TYTEM CpaBHEHHS
pa3MYHBIX MCTOYHUKOB BBIIEIATH HH(POPMAIUIO, KOTOpas SBISAETCS MPOTHBOPEUYUBOW HIIH
MOeT OBITh HEZIOCTOBEPHOIA;
o WCIOJIb30BATh TPU BBHINMOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NUECKOT0 COJNEpXKaHMs, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
. co3/laBaTb COOCTBEHHbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHHMsSI Ha OCHOBE 2—3
UCTOYHHUKOB MH(POPMAIIUN (PU3UIECKOTO COAEP)KAHHsI, B TOM YHCIe IMyOIHMYHO JeNaTh KpaTKue
coOOIIeHNss O pe3yibTaTax IPOEKTOB MM YYeOHBIX HCCIIEAOBAaHUM, MPH 3TOM TPaMOTHO
UCIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNE;
. IPU BBINOJHEHUH Y4YeOHBIX MPOEKTOB M MCCIEJOBAHUN pacHpeensiTh 00S3aHHOCTH B
TpylIe B COOTBETCTBHM C IIOCTaBICHHBIMH 3aJaqaMH, CJICIUTHh 3a BBIIOJHEHHWEM IIJIaHa
NecTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIbHOCTH T'PYIMIbI, BHICTPAUBATH
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHny oOyueHust B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA Ga30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
. UCIOJIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJIEKYIN, TEIJOBOE JBUKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACHIIIIEHHbIN
¥ HEHACBHIIICHHBIA TIap, BIAXKHOCTH BO3/yXa, TeMIepaTypa, BHYTPEHHSS DHEPTHs, TEIUIOBOU
JIBUTATENlb, 3JEMEHTApHBIA JIEKTPUUYECKUNA 3apsjl, SJIEKTPUUYECKOE I0Jie, IMPOBOJHUKU H
TVDJICKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUIECKUN TOK, MATHUTHOE TTOJIE;
o pa3nuyath sBJICHUS (TEIUIOBOE pACUIMpEHHE U CKaThe, TeIvlonepeaaya, TeIIoBOe
paBHOBECHE, CMauMBaHUE, KalWUIAPHbIE SBJICHUS, HCIApeHUe, KOHICHCAIWs, IJIaBlIeHHE,
KpUcTau3anus (OTBEpAeBaHNe), KUTIEHHE, TeIuionepenavya (TeruIonpoBOJHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE), HJIEKTpU3alMs Tell, B3auMOJCHCTBHE 3aps/ioB, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMOJICHICTBHE MarHUTOB, ACHCTBHE MATHUTHOTO TIOJISI HAa TTPOBOIHUK C



TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIMs) MO OMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3MUYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, B
TOM dYHcCiIe (QHU3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIC
ABJICHUS B IIPUPOAC, KPUCTaUIbl B Impupone, usiaydeHue CosHua, 3amep3aHue BOJOEMOB,
MOpckue Opusbl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYCCKUEC SBICHHUS B
aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE Mosie 3eMid, JApeid Mmosrocos,
pOJIb MAarHUTHOIO IMOJIA JJI JKU3HU Ha 3emiie, MOJSIPHOE CUSHHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 3a7auy B yU€OHYIO, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHUI;

. OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKUE SBICHUSA, HCIIONB3Ys (hru3mueckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yelbHas TEIIOEMKOCTh
BElIECTBA, YZEJbHAas TEIUIOTA IUIABJICHUS, yJelbHas TEIUIOTa MapooOpa3oBaHuUs, YyIeIbHas
TEIUIOTa CrOpPaHUs TOIJIMBA, KO3(Q(QUIMEHT MOJE3HOro JeHCTBUA TEIUIOBOW MAIlMHBI,
OTHOCHUTEJIbHAsL BIAQXHOCTh BO31yXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, 3JIEKTPUUECKOe
HalpsDKEHUe, CONPOTHBIIEHUE IPOBOJHHMKA, YJEIBHOE CONPOTHUBIEHHE BEIECTBA, paboTa U
MOIITHOCTH 3JIEKTPUYECKOTO TOKA), MPH ONMUCAHUH TMPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIMOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IMHULIBI (PU3UUYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (DU3MYECKYI0 BEIWYMHY C JIPYTUMH BEIUYMHAMH, CTPOUTH TpaduKu
U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;

o XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS U MPOLIECCH, HCIIOIB3YsI OCHOBHBIC
MOJIO)KEHUS ~ MOJIEKYJIIPHO--KMHETUYECKOM  TEOpUU  CTPOEHMS  BEUIECTBA,  IPUHLMUII
CYINEpIIO3UIMU Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma ams
ydacTka Lenu, 3akoH Jxoyns—JleHua, 3akoH coXxpaHeHMsI SHEPTUH, IPU ITOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMChIBATh €0 MATEMaTHYECKOE BhIPAKEHHE;

o OOBSICHATH (PU3NUECKHE TIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CUTYaIU
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0BbsicHEHHEe M3 1-2 JOrMuecKux LIaroB ¢ Omnopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemaTb pacu€THble 3agauyd B 2—3 JEWCTBUSA, HCHONb3YsSd 3aKOHBl U (OPMYIIBL,
CBs3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalW3a YCIOBMs 3aJjaud 3alUChIBAaTh
KpaTKOE YCJIOBUE, BBISBJIATH HEJOCTATOK JAHHBIX JJI PEIEHUs 3aJaud, BbIOMpaTh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE ISl €€ pelleHHs, TPOBOJUTh PACYEThl U CPABHUBATH IOJyYE€HHOE
3HaueHue PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

o pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXHO PEIINUTh MPU MOMOLIM (PU3NYECKUX METOJIOB,
WCIIOJIb3YSl ONMCAHME MCCIEAOBAHUSA, BBIAEIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOJIBI;

o IIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3NUECKUX SBJICHUH UM (PU3HMUECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJE€HUs BO3JyXa OT ero oO0bEMa, TeMmepaTypsl,
CKOPOCTH TIpolLlecca OCTBIBAaHUSI M HarpeBaHWsl IpH U3IYyYEHUH OT I[BeTa H3IIydarouei
(morjomiaroeif) MOBEpXHOCTH, CKOPOCTb HCHApEHHUs] BOJbl OT TeMIlepaTypbl *XHJIKOCTH WU
wionaan €€ MOBEPXHOCTH, 3JIEKTpU3alMsl TeJl U B3aUMOJEHUCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJECMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YaJIW3allds MAarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOI'O TOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA  DJIEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (OpPMYJIMpOBAaTh  MpOBEpsieMble
MPENIOJIOKEHNs, COOMpPaTh YCTAHOBKY W3 MPENJIOKEHHOro 00OpYAOBaHHUS, OIUCHIBATH XOJ
OTbITa U POPMYJIUPOBATH BHIBOJIBI;

o BBITNIOJIHATH MPSIMbIE M3MEPEHUs TeMIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH BO31yXa,
CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM aHAJIOrOBBIX MPUOOPOB U ATYUKOB (DU3HMUECKUX
BEJIMYMH, CPAaBHUBATH PE3yJIbTAaThl U3MEPEHUH C yUETOM 33/1aHHON aOCOIOTHON MOTPEIIHOCTH;

. MIPOBOAUTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JIPYroi ¢
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCHUMOCTH COIPOTUBJIEHMSI INPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIM MOMEPEUYHOr0 CEeUYEHUs U YAEIbHOTO COMPOTHBIIEHHUS BEIIECTBA NMPOBOJHUKA,



CHJIBI TOKa, HMAYILIErO Yepe3 IPOBOAHMK, OT HANpPSDKCHHWs HAa IPOBOJHUKE, HCCICIOBAaHUE
IOCJIEA0BATENbHOIO W MAapajuleIbHOTO  COEIMHEHUM  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHuEe, COOUPATh YCTAHOBKY M BBINOIHATh U3MEPEHMUS], CIENYysl IPEI0OKEHHOMY IUIaHY,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUAE TaONUIl U TpaduKOB, IeNaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIECIOBAHMS;

. MPOBOJIUTH KOCBEHHBIE H3MEpeHHs] (U3NYECKUX BEIMYUH (yAENbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTHUBICHUE IIPOBOJHUKA, paboTa M MOIIHOCTh HJIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys INPEAJIOKEHHON
WHCTPYKLMH, Y BBIYUCIIATh 3HAYCHUE BEJIMYNHBI;

o coOmogaTh TpaBWwiIa TEXHUKH Oe3omacHOocTH npu  pabore ¢ 1mabopaTOpHBIM
000pyI0BaHUEM;
o XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YUYECHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB

C OMOpoil Ha MX omucaHUs (B TOM 4YHCIE: CHCTEMa OTOIJIEHHMS JIOMOB, TMI'POMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUMK AIIEKTPHUUECKOW SHEPTHH, JICKTPOOCBETHTEIbHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXPaHUTENH,
AJIEKTPOMArHuT, AJIEKTPOJBUTraTENb IIOCTOSHHOIO TOKA), MCIIONb3ysd 3HAaHUS O CBOMCTBax
(bu3nyeckux sBICHUH U HEOOXOqUMble (PU3NUECKUE 3aKOHOMEPHOCTH;
o pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M HU3MEPHUTENbHbIE NPUOOPHI 110
cXeMaM ¥ CXEMaTHYHBIM pPHCYHKaM (OKHAKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISAThH CXEMbI
AIIEKTPUYECKUX LEeNeil ¢ MOCHeA0BaTEIbHbIM U MapajlyieIbHbIM COEJUHEHHEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;
o NPUBOANTH TpPHUMEPHl (HaXOOUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCTIOJIb30BaHUsl (PM3NYECKUX 3HAHHWH B TIOBCEJIHEBHOW JKM3HU ISl oOecredeHus: Oe30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM W TEXHHUUECKUMM YCTPOMCTBAMHM, COXPAHEHHs 310pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJCHUS B OKPYIKaIOIIEH Cpeie;
o OCYILECTBIATh NMOMCK MH(pOpMaAMK (PU3NYECKOTO cozepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHMM U NyTéM CpaBHEHMS JONOJHHUTENbHBIX HMCTOYHUKOB  BBIIENIATH
uH(pOpMaLMIO, KOTOpas SBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET ObITh HEJJOCTOBEPHOI;
o WCIOJb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJSPHYIO JINTEPATypy
(bu3nueckoro cojepxaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceTH VIHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OJAHOMW 3HAKOBOM
CUCTEMBI B IpYTYIO;
o cO3/1aBaTb COOCTBEHHbIE NMCbMEHHBIE W KpaTKUE YCTHbIE COOOIIeHus, 0000mas
UH(POPMALIHIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJEP’KaHUs, B TOM 4YHCIe IMyOIUYHO
NpPEICTaBIATh PE3YyibTaThl MPOEKTHOM WM HUCCIEN0BaTEIbCKONW JAEATENBHOCTH, IMPH 3TOM
TPaMOTHO HCIOJB30BAaTh HM3YyYCHHBIM IMOHATUHHBINA ammapar Kypca (HU3WKH, COIPOBOXKIATH
BBICTYIIJICHHE TPe3eHTallueH;
o IpU BBIMOJIHEHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUM (PU3NYECKUX MPOLIECCOB
pacrpenenaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUHU C IMOCTABICHHBIMH 33Ja4yaMH, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHA JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHHWBATh COOCTBEHHBIN
BKJIaJl B JIEITEIbHOCTh T'PYMIbI, BHICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE, MPOSBIAA
TOTOBHOCTb pa3periaTb KOHQIUKTHI.

K xoHuy oOyuenust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:
. UCMOJb30BaTh TOHATHUA: CHCTeMa OTCYETa, MaTepualibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JIBHXKEHHUs, JedopMmanus (ympyras, IUIacTHUECKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPEerpy3KH, LEHTP TSKECTH, aOCOIHOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECUE, MEXaHHMUECKUE KOJIEOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPA3BYK, 3JEKTPOMAarHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTATbHO30PKOCTb, CIIEKTPhl UCITYCKaHHsI U MOTJIOIIEHUs, anbda-, OeTa- u
ramma-u3JIy4deHus, U30TOIbI, epHas YHEPreTHKA;



o pasnuyath sIBIE€HUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBH)KEHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE TMaJieHHe Tell, PaBHOMEPHOE
JBYDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTUBHOE [BH)KEHUE, KOJeOaTeIbHOEe
JBIDKEHUE (3aTyXaloUlMe M BBIHYKICHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIKCHHE,
OTpaKCHHE 3BYKA, IPSIMOJMHEHHOE PpAaCIpPOCTPAHECHUE, OTPAXKECHHE M IPEIOMIICHUE CBETa,
NOJTHOE BHYTPEHHEE OTPAXKEHHE CBETa, pa3joXKeHHe Oeloro cBera B CIEKTP U CIOXKCHHE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA, €CTECTBEHHAs DPAJMOAKTUBHOCTH, BO3HUKHOBEHUE
JMHENYaTOro CIEKTpa M3JIY4YEHHs) IO ONMCAHUIO MX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

. pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (PU3NUECKUX SBICHUN B OKpYKalolleM Mupe (B
TOM YHclie PU3NUECKUE SBJICHUS B IPUPO/IE: IPUIUBHI M OTJIUBBI, ABMKeHHE M1aHneT ColHeuHon
CUCTEMBI, PEAKTUBHOE [BH)KEHUE KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JXUBOTHBIMU,
3eMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 13XO, L[BETa TeEJ, ONTHYECKHUE SBJICHUS B
npupojie, OHOJIOTMYEeCKOe JEHCTBUE BHUIUMOIO, YJIbTPAa(UOIETOBOIO U PEHTTEHOBCKOI'O
U3Y4YCHUH, eCTECTBEHHBIH pAJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydd, pPaTUOAKTUBHOE
U3JIy4€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX H3IYyYCHHII Ha OpraHWU3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIE
cBoMcCTBA (MPU3HAKHN ) GU3HUCCKUX SBICHHM;

o OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN M (PU3UUECKUE SBICHHS, MCIIONB3Ys (PU3MUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHUE,
IepeMelIeHre, IyTh, YIJOBas CKOPOCTb, CWJIA TPEHUs, CHWJA YIPYrOoCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TAJCHHS, BEC Tella, MUMITYJIbC Telld, MMITYJIbC CHIIBI, MEXaHH4YecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl HEpPrus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAsT PHEPIUsl CKATOM NPYKUHBI, KMHETHUYECKas SHEPIusl, IMOJIHAs MeXaHWdecKas
SHeprus, Mepuo] M YacrtoTa KosieOaHWH, JJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHa,
CKOPOCTh CBE€Ta, II0Ka3aTeb IPEIOMIIEHUS Cpelbl), NPH OMNMCAHUU MPABUIBHO TPAaKTOBATh
(bu3nUecKuil CMBICI UCIOJIb3yEMBbIX BEJIMYMH, O003HAYEHUS U €AMHUIIBI (U3NUECKUX BEJIUYHUH,
HAXOJUTh (OPMYIIBI, CBSI3BIBAIONINE JTaHHYIO (PU3MUECKYI0 BETMYMHY C JIPYTUMH BETUYUHAMH,
CTPOUTH I'paMKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

o XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXpaHEHHUs SHEPruH, 3aKOH BCEMHPHOTO TIATOTEHMSI, MPUHLMII CYEPHO3ULUU CHJI, IPUHIUI
OTHOCUTENIBHOCTH ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsSI MMITYJIbCA, 3aKOHBI
OTpaXEHMsI U MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsS0BOIO M MAacCOBOTO UHCEN NPHU
SJIEPHBIX peaKkIUsaX, MpU 3TOM JlaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa M 3alMCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

o O0BSICHATH (PU3NYECKHE TPOLIECCH U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH NMPUYMHHO--CIEACTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE M3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3MYECKHX
SBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacué€THbIe 3a/1a4Ml (ONMUPAIOIIMECs HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIONb3Ys
3aKOHBI M OPMYJIbI, CBSA3bIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIIATh HEAOCTAIOIIME WM M30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAWMBbIE IJIsi pELIeHHs, NPOBOAUTh PACUYETHI U OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIONIb3YSl OMNHMCAHME MCCIEAOBAHUS, BBIACISATH IPOBEPSieMOE MPEANOIOKEHHE, OLIEHUBAThH
IIPaBWJIBHOCTh MOPSJKA IPOBEACHUS MCCIEN0BaHUA, J€JaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HA0JI0IEHUH U OIBITOB;

. MIPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKUX CBOWUCTB Tel
(u3y4yeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXPaHEHHs SHEPrUH, 3aBHCUMOCTH MEpUOJa
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYABI MaJIbIX KoJieOaHuil, MpsIMONIMHEITHOe pacpoCTpaHEeHUe CBeTa, pa3jokeHue 6e1oro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHus



npeaMera B coouparolei JInH3e, HaOI0IeH!Ee CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3ITyYEeHHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpyIOBaHUSs, OMUCHIBATH X0
OIIBITA U €T0 PE3yNbTaThl, (POPMYIUPOBATH BHIBOJIBI;

o MPOBOJUTH IPH HEOOXOAMMOCTH CEpPHI0 TPSMBIX W3MEPEHUH, ONpedeNssi cpenHee
3HA4YEeHUE U3MEePsieMOM BeIMYMHBI ((OKYCHOE pacCcTOsHUE COOMparOLIel JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

o IIPOBOJIUTh HCCIEIOBAaHME 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C MCIOJIb30BaHUEM
OPSAMBIX HW3MEPEHUH (3aBUCHUMOCTH IIyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBHXXEHHUU Oe3
HAYaJIbHOM CKOPOCTH, TEpHOoAa KoJeOaHHH MaTeMaTH4ecKoro MasTHHKA OT JJIUHBI HUTH,
3aBUCUMOCTH yIJIa OTPAKEHMsI CBETA OT YIJla MaJeHUs U yIJia NPeJOMIICHUS OT yIJla NaJeHus):
IUITAHUPOBATh MCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTaThI
HOJYYEHHOH 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€1aTh BbIBObI
10 pe3yJbTaTaM HUCCIIEIOBAHUS;

o IIPOBOJIUTh KOCBEHHbIE M3MEpeHHsl (U3NYECKUX BEIMYUH (CpeAHss CKOpOCTh U
YCKOpEHHE Tela IpPHU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHME CBOOOJHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KO3()(PUIIMEHT TPEHUS CKOIbKEHHsI, MEXaHUYecKasi paboTa U MOIIHOCTb,
4yacToTa U Nepuo] KojaeOaHUl MaTeMaTHYeCKOro U MPYXKHHHOTO MasTHUKOB, ONTHYECKAs Cuia
coOuparomield  JTUH3BI, PATUOAKTUBHBIA  (OH): TIUIAHUPOBATH HM3MEPEHHUs, COOMpPATh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUs, CIeysl IPEeII0KEHHON HHCTPYKIIUH,
BBIYHUCIISITh 3HAUEHUE BEITMYMHBI U aHATM3UPOBATH MOJIYYEHHBIE PE3yJIbTAThl C YIETOM 3aJaHHON
HOTPEIIHOCTH U3MEPEHUI;

o coOmomaTh TpaBWiIa TEXHUKA Oe30macHOCTH npu  pabore ¢ mabopaTOpHBIM
000pyI0BaHUEM;
o pa3IuyaTh OCHOBHBIC IPU3HAKH N3YYCHHBIX (PU3NYECKUX MOAEJIEH: MaTepuaibHas TOUKa,

abCoJIIOTHO TBEPJIOE TEJIO, TOUEUHbIM HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJIEIb
aToOMa, HyKJIOHHasi MOJI€JIb @aTOMHOT'0 Spa;

o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX PUOOPOB M TEXHUUECKUX YCTPOHCTB
C OMOpoil Ha uX omucaHus (B TOM 4YMCIE: CIMJIOMETp, NATUYUKU IIOJIOKEHUS, PAaCCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IMEpHUCKoll, QoTroanmapaTr, ONTUYECKUE CBETOBOJIbI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKHX
SIBJICHUI U HEOOXOAMMBbIe (PU3NUYECKIE 3aKOHOMEPHOCTH;

o HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHBIE PUCYHKHM H3Y4YEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKMX MPOLECCOB MPU PELICHUH Yy4eOHO--
MPAKTUYECKUX 3a7a4, ONTHUYECKHE CXEMBbI JUIsl MOCTPOSHUS N300paKeHUI B IJIOCKOM 3€pKaye U
coOuparoIe JT1H3E;

. NPUBOJUTL TpUMEpPbl  (HAXOAUTh UHGPOPMALMIO O MpPUMEPAx) MPAKTHYECKOrO
UCIIOJIb30BaHusl (PU3NYECKUX 3HAHWW B MOBCEIHEBHOM XHU3HU UId oOecrieyeHus 0e30MacHOCTH
npu oOpalieHuu ¢ MnpudopaMM W TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKaIOIIEH Cpeie;

o OCYLIECTBIATh TMOUCK HHpopMauuu (¢u3n4eckoro coaepxaHuss B HMHTepHere,
CaMOCTOSITENIbHO ~ (OpPMYJMpPYs  TOUCKOBBIM  3alpoc, HAaXOAUTh IYTH  ONpEeNIeHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMAallMi Ha OCHOBE UMEIOIIUXCS 3HAHUH M JJOMOJHUTEIbHBIX
HCTOYHUKOB;

o WCIOJIb30BaTh NPU BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4YHO--TIOMYJSPHYIO JINTEPATypy
(Gu3nUecKoro cojepXaHHs, CIPaBOYHbIE MaTepHalbl, pecypchl ceT VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

o C03/1aBaTh COOCTBEHHbIE MICbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpMALIUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEep’KaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEN0BAaTENbCKON JEATENBHOCTH, IPH 3TOM TIPAaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesia (U3HKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.
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