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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsSI COCTaBJI€HA Ha
OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI HAa 0a30BOM YpPOBHE OCHOBHOI
oOpa3zoBaTenbHOM mporpaMmbl, mpeacTaBieHHbIXx B PI'OC OO0, a Takxke ¢ ydyéTom
benepanibHON pabodeil mporpaMMbl BocnuTaHus u KoHmenmww mnpenomaBaHusi y4eOHOTO
npeamera «Du3nKay.

Ha n3ydenue pusuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJel0), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

COIJEPKXAHUE OBYYEHUA
7 KUIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIero Mupa.

®dusuka — Hayka o npupoze. SBnenus npupoasl. DU3nUEeCKUe SBJICHUSA: MEXaHUUECKUE,
TETUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckre BEIUYMHBL. M3MepeHue (u3nueckux BelWYuH. Du3nyeckue MNpuOOpHI.
[TorpemHocTh N3MEpEeHN. MeXnyHApOaHAS CHCTEMA EAUHULL.

Kax ¢usuka u npyrue ecrecTBeHHbIC HAyKU U3y4alOT Mpupoay. EcTecTBeHHO-HAyUHBIH
METOJi TO3HAHHUA: HaAOJIOJCHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABUKEHUE THUIOTES3,
AKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHWE HaOI0/1aeMoro siBiaeHud. OnucaHue
(U3MYECKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIIOBBIE, AIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
duznueckre MNPUOOPHI W TMpoIeaypa MPSIMbIX H3MEPEHUN AaHAJIOTOBBIM U IU(POBBIM
pUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Omnpenenenure 1EHbI eJICHUS MIKaJIbl U3MEPUTEITLHOTO TTprbopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.

Ornpenenenue pa3MepPOB MajbIX TEJ.

N3mepenne Ttemmeparypbl Tpd TOMOIIA JKMAKOCTHOTO TEPMOMETpa M JaTyuKa
TEMITIEPaTypHI.

[IpoBeneHue uccae0BaHus MO NPOBEPKE TMIOTE3BL: AJATBHOCTD MOJIETA IAPUKA, ITYIIEHHOTO
TOPU30HTAJIBLHO, TEM 0OJIbIIE, YeM 0OJIbIIE BBICOTA MTyCKa.

Pa3znen 2. IlepBoHayaibHbIe CBEICHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mmepbl. ONbIThI, JOKAa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BELIECTBA.

JIBr>keHue yactull BemiecTBa. CBsI3b CKOPOCTHU ABUKEHHSI YAaCTHI[ C TEMIIEPATYpPOM.
BpoynoBckoe nBuwxkenue, nuddysus. BzaumoelicTBUe YacTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJIKUBAHUE.



ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEW U TBEPABIX
(kpuctamnuyeckux) Tesl. B3aumMocBa3b MeXIy CBOMCTBAMH BEILIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbX
COCTOSIHUU BO/IBI.

Hemoncmpayuu.

Ha6nronenne 6poOyHOBCKOTO IBHKCHHSI.
Habmronenune nuddysun.
HaGnronenue siBneHui, OOBACHAIONIMXCS TPUTSHKEHUEM WM OTTAJIKMBAHUEM YacCTHI]
BEILIECTBA.
Jlabopamopnwie pabomul u onvimol.
OreHnka mruaMeTpa aToMa METOZIOM PSIOB (C UCTIONBb30BaHUEeM GoTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuikeHne U B3aumMoieiicTBHE TeJl.

MexaHnnueckoe JBHXeHUE. PaBHOMEpHOEe U HepaBHOMEpHOE JBHkKeHHE. CKOpPOCTb.
CpenHsisi CKOPOCTh ITPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTH U BpEMEHU IBUKECHUS.

SBneHne wHepuMU. 3aKOH MHEpUHUHU. B3auMoaeicTBuEe Tel KaK MPUYMHA HU3MEHEHUS
CKOpPOCTH IBUWKEHHS Ted. Macca kak Mepa uHepTHOCTH Tena. [lnotHocth BemectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEILIECTBA.

Cwia kak xapakTepucTuka B3aumopeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3MmepeHne cuiibl ¢ TOMONIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS M cuiia TsokectH. Cuna
TSDKECTH Ha Apyrux mianetax. Bec Ttena. HeBecomocTs. CloKeHHE CUII, HAMPABJICHHBIX 10
onHou mnpsmoi. PaBHozpeicTByromas cui. Cuna TpeHusi. TpeHUE CKOJbXKEHUS U TPEHUE
Mmokos. TpeHue B IpUpPOJIe U TEXHUKE.

Hemoncmpauuu.

Hab6nronenue MexaHnuecKoro JIBIKEHUS Tela.

N3MepeHne cKkopoCTH MPSIMOJIMHETHOTO JBUKEHHUS.
HaOnronenue siBfieHust HTHEPIIUU.

HaOnronenune naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEJ.
CpaBHeHUE Macc 10 B3aUMOJICMCTBUIO TE.

CrnoxeHue Cuil, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.
OnpeneneHue CKOPOCTH PABHOMEPHOIO JBWXKEHUs (IIapuka B KUJIKOCTH, MOJCIH
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).
Onpenenenre CpemHEM CKOPOCTH CKOJBXKEHUS Opycka WM Iapuka MO HAKJIOHHOM
IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeNA.
OnbITEI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh pacTskeHusl (aedopManuu) TPYKUHBI OT
IIPUJIOKEHHOU CUJIBI.
OnbIThl, NEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHMSI OT Beca Tena M
XapakTepa COMpUKACaIOMINXCs MOBEPXHOCTEM.

Pasznen 4. JlaBieHue TBEPABIX TeJl, )KMIAKOCTEH U ra30B.



Hasnenne. CriocoObl yMEHBIIEHUS M YBEJIMUYEHHUs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHUs Ta3a oT 00béMa, TemmepaTyphbl. Ilepenaua naBiaeHust TBEPIBIMU
TeJIaMH, KUJKOCTSAMHU U razamu. 3akoH [lackans. [IlHeBMaTnueckue MamnHbl. 3aBUCUMOCTh
JABJICHUS KUAKOCTH OT TIIyOuHbl. ['mapocrarnueckuil mapaaoke. Coodiaromuecs cocyibl.
['unpaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe gaBieHue. [IpuuuHbl CymecTBOBaHUS BO3IYIIHOM
o6onouku 3emnu. OnweiT Toppuuerum. M3mepenue atMochepHOro AaBieHHs. 3aBUCUMOCTb
aTMOC(EpHOro JaBJCHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl myis u3MepeHus
aTMOC(EPHOro JIaBJICHUS.

JleyicTBME KUIAKOCTH M Tra3a Ha IMOIPYXKEHHOE B HHUX Telo. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCybl.

I'mppaBnnueckunii mpecc.

[IposiBieHue necTBUS aTMOCPEPHOTO ABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHOW YACTH Tejla M TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BRITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBre miaBaHus TEJ: IUIABAHWE WIHM MOTPYKEHUE TEI B 3aBUCUMOCTH OT COOTHOILIEHHUS
IJIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMA MOrpyKEHHON B KUAKOCTh YACTH
Tena.

OrnpeneneHue BHITATIKUBAIONIIECH CUIIbL, JEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B )KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECN CHUJIbI, JEUCTBYIOLIEN HA TEJIO B )KUIAKOCTH, OT
MacChl Tea.

OMnBIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJKUBAIOIIEH CUJIbI, IEMCTBYIOIIEH HA TEIIO B
KUAKOCTH, OT 00BEMA NOTPYKEHHON B AKUAKOCTh YACTH T€JA U OT IVIOTHOCTH >KUJIKOCTH.
KoHcTpynpoBaHne apeoMerpa WJIM KOHCTPYMPOBAaHUE JIOAKM M ONpenesieHue e
rpy30H0ABEMHOCTH.

Paszpnes S. PaboTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHs
peuara. [lpumeHeHue mpaBuja paBHOBECHS pbluara K OJIOKYy. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass sHeprusi. Kunetnueckas M moreHuuanbHas sHeprus. [IpeBparmienue
OJIHOTO BHJIa MEXaHUYECKOI SHEPTUH B APYroi. 3aKOH COXPAHEHUSI SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.



Omnpenenenre pabOTHI CUJIBI TPEHUS NMPU PABHOMEPHOM JIBIDKCHHUH TEJIa 110 TOPU30HTATIBLHOM
MMOBEPXHOCTH.
HccnenoBanue yciioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakIOHHOM MJIIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.
8 KUIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJICKYJISIPHO-KMHETUYECKOWU TEOPHH.

Mopenu  TBEPAOro,  JKUJAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrammnueckue n amopgubie Tena. O0bsCHEHUE CBOMCTB ra3oB, >KUIKOCTEH M TBEPABIX
TE€I HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKOW Teopur. (CmayuBaHue U
KaIllWUIAPHBIC SIBJICHUS. TEIIOBOE paCIIMPEHHE U CKATHE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUYKEHHSI YaCTHII.
Buyrtpennsis sHeprus. CrnocoObl U3MEHEHHs BHYTPEHHEW »JHEpruu: Tervionepenaya u
coBepiieHrue padboTel. Buabl Temionepeaaun: TeIIONPOBOAHOCTh, KOHBEKITUS, U3TyUCHUE.

KonuuectBo TemnoTel. YenbHasi TEIIOEMKOCTh BellecTBa. TermiooOMeH U TEIIOBOE
paBHOBecue. YpaBHeHUE  TemyioBoro  OanaHca. [limaBieHme W OTBepJieBaHUE
KpUCTAJUIMYECKUX BEIIEeCTB. YJleabHas TerwloTra IUiaBieHus. I[lapooOpasoBanue u
koHjeHcanusa. Ucnapenue. Kunenue. YaenbpHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTh
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

Bnaxnocts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpuntuner padotsl TemnoBeix aBurateneit KIIJ| temmoBoro asuratens. TersoBbie
JBUTATENM U 3alIMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpPAHEHUS U MPEBPAILICHUS SHEPTUHU B TETJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO IBUKCHHUSI.

Habmonerune nuddysun.

Habmronenue sBIeHU cMauMBaHKS U KalMJLIIPHBIX SBICHUM.
HaOnronenue TenioBoro paciimpeHus Ted.

N3MmeHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarPEBAaHUU WUJTH OXJIAXKICHUH.
IIpaBuia u3MepeHust TEMIIEPATYPHL.

Bunbl Tenonepenayn.

OxJtaxkieHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHeHUE TEIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
Ha6nronenue kunenws.

Hab6nronenue noctosiHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.



Jlabopamopnsie pabomel u onvimol.
OnBITHI IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OnbITEI NO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA caxapa.
OnbIThl 110 HAOIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
Omnpenenenve AaBieHUs BO3yxa B OajIOHE IITTPHUIIA.
OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT ero o0b&éMa U HarpeBaHUs
WU OXJIAXKIACHUS.
[IpoBepka rHUMOTE3bl JUHEHHOM  3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
Habmoienne n3MeHeHus: BHyTpEHHEH SHEPTUM Tela B pe3ysibTaTe TeIIonepeadn 1 paboThl
BHEIIHUX CHII.
UccnenoBanue siBjeHUs TEI00OMEHA NMPU CMEITMBAHUN XOJIOHON U TOPSYEH BOJIBI.
Onpenenenre KOJWYECTBA TEILIOTHI, MOJIYYEHHOTO BOJOW IMPHU TEIJIOOOMEHE C HAarpeThiM
METALINYECKUM LHAJIMHIPOM.
Ornpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.
Hccnenosanue npouecca UCIapeHus.
OrnpeneneHne OTHOCUTEIBLHOM BIIAYKHOCTU BO3AYXa.
Ornpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Pazgen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpu3anms Teil. J[Ba poJa 3JIEKTPUYECKHUX 3apAnoB. B3anMmonencTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTBH CHJIBI B3aMMOJICUCTBHS 3apsDKCHHBIX TEJl OT BEJIMYMHBI
3apsA/I0B U PACCTOSIHUSA MEXKTy TEJIaMu).

OnekTpuueckoe  noJjie.  Hampsixk€HHOCTh — anekTpuyeckoro  mons.  [IpuHiun
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBINA dJeKTpudeckui 3apsan. CtpoeHune
atoma. [I[poBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS SJIEKTPHUUYECKOTO TOKAa. VCTOUYHMKHU
MOCTOSIHHOTO TOKa. JIeMCTBUS 3JEKTPUYECKOTO TOKA (TEMIOBOE, XMMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHne. COonpOTHBIIEHUE
MPOBOAHUKA. YJIEIbHOE COINPOTUBJIEHHE BellecTBa. 3akoH Owma g ydacTka Lenu.
ITocnenoBaTenbHOE U AapaIEIbHOE COEIUHEHNE IPOBOJHUKOB.

PaboTa u MOIIHOCTH 3JEKTpUYECKOro TokKa. 3akoH [[xoyns—Jlenuma. DnexTpuueckue
LEMU U TOTPEOUTENH 3IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHMe.

[ToctostHHble MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe 1ojie 3eMJIM U €ro 3HauYeHue IS )KU3HU Ha 3emiie. OnbIT OpcTeaa. MarHuTHoe
MOJIE BJIEKTPUYECKOro TOKa. [IprMeEHeHHe »HIEKTPOMarHuToB B TEXHUKE. JlelicTBue
MarHATHOTO TIOJISI HA MNPOBOJHHUK C TOKOM. OJIEKTPOJBHUIATENIb IOCTOSIHHOTO TOKa.
Hcnonp30BaHne 2IEKTPOABUraTENICd B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apages. SBineHune snexkTpoMarHuTHOM wuHAYKIUU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYSHHUS AIEKTPUUECKON YHEPruu. DJIEKTPOCTAHIINHM Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.



Jemoncmpayuu.
DnexTpu3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEl.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHAYKIIHS.
3aKOH COXpaHEHUS IEKTPUYECKHUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHNKY TOCTOSTHHOTO TOKA.
JIeHCTBUSA DNEKTPUYECKOTO TOKA.
DIEKTPUYECKUN TOK B 5KUIKOCTH.
["a30BbIi1 pa3ps.
N3MepeHne CUilbl TOKa aMIIEPMETPOM.
N3mepenne 3JeKTPUYECKOr0 HaPsHKEHUS! BOJIBTMETPOM.
Peocrar u MmarasuH COIpOTUBIIEHUN.
B3auMopelicTBrEe NOCTOSTHHBIX MATHUTOB.
MopaenupoBaHuEe HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MAarHUTA.
MopaenupoBaHuE MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
OmneiT Opcrena.
MarauTHoe 1oJje Toka. DJICKTPOMArHuT.
JlelicTBE MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb OCTOSHHOTO TOKA.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.
OmneiTel @apanes.
3aBUCHUMOCTD HaNPaBJICHUS UHAYKIIMIOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUSI.
DNeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.
OnpIThl IO HAOTIOEHUIO SJIEKTPU3ALMH T UHAYKIIMEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue necTBUS 3JIEKTPUUYECKOTO OIS HA MPOBOJAHUKHU U AUDJIEKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKaA.
N3mepeHue u peryJimpoBaHUE CUIIbI TOKA.
N3MmepeHue U peryJimpoBaHUE HANIPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEpPE3 PE3UCTOP, OT COMNPOTHUBIICHUS
PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIONIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO0 COMPOTUBIIECHUS IPOBOIHUKA OT
€ro JUTMHBI, IIOMIA U ONEPEYHOr0 CEYEHUs U MaTepHaa.
[IpoBepka mpaBuia CIOKEHHS HANPSKEHUW MPU TMOCIEAOBATEIBHOM COEAMHEHUU JBYX
PE3UCTOPOB.
[IpoBepka npaBuia A1 CUIIBI TOKA MPU MAPAIIIETBHOM COEAUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI EKTPUUECKOTO TOKA, UIYILErO Yepe3 Pe3UCTop.
OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.
Hccnenoanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JaMIIOUKY, OT HANPSKEHUS HA HEM.



Onpenenenne KIIJ[ HarpeBaTess.

HccenenoBanre MarHuTHOTO B3aWUMOIEUCTBUS IIOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIsl TOCTOSIHHBIX MArHUTOB IPU UX OOBEUHEHUU U Pa3/ACIICHUN.
HccnenoBanne neCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnebITHl, JTEMOHCTPUPYIOLIME 3aBUCUMOCTbh CHJIbl B3aUMOJICUCTBHS KAaTyIIKH C TOKOM U
MAarHuTa OT CHJIbI TOKA M HAIIPaBJICHUs TOKA B KaTYIIKE.

N3ydenne neiicTBUSI MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenue KIIJI asekTpoaBUraTeibHON YCTAaHOBKH.

OnpITl 1O HKCCIAEAOBAHUIO SIBJIEHUS JJIEKTPOMArHUTHOM WHIYKUHH: HCCIEAOBAHHE
VM3MEHEHHMM 3HaYCHMs U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KUIACC

Pasznes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOIO JBWXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE IBWXKeHUE. HepaBHOMepHOE
pSAMOJIMHEWHOE ABMKEeHUE. CpenHsss U MTHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHENHOE BHkeHHe. CBOOOJHOE NaJeHHE.
Omnbitel ['anumnes.

PaBHOMepHOE ABM>XEHUE 110 OKpYXHOCTH. [leprnon u yactora obpamienus. Jluneinas u
YIII0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon Hetorona. IIpunnun
CYyHEPIO3ULIU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJia TPEHUS CKOJbXKECHUS, CHIIA TPEHUS
IIOKOs1, IPYTU€ BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaJCHUS.
JBmwxenne mianet BOKpyr Comuma. IlepBas kocMmueckast ckopocTtb. HeBecomocTs u
IIEPErpy3KH.

PaBHOBecne MatepraibHOM TOYKH. AOGCOMIOTHO TBEPAOE Teno. PaBHOBecre TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc Tena. IsMeHeHne umityibea. IMITynbC cuiibl. 3aKOH COXPAaHEHMSI HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanuueckas pabota 1 MOITHOCTb. PaboTa cui TsbkecTH, ynpyroctu, Tpenus. CBsi3b
sHepruu u padotsl. [loTeHIManpHas dHeprus Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHasgs >3Heprusi cxkatou mpyxuHbl. Kunetmueckas sHeprus. Teopema o
KMHETUYECKOW HEPTUHU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

Hab6nronenue MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETA.
CpaBHeHHE ITyTEN U TPAEKTOPHUIl IBMXKEHHSI OJJHOTO M TOTO K€ T€Jla OTHOCUTEIBHO Pa3HbIX
TEJ OTCYETA.

N3mepenne ckoOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUS.



Uccnenoanne npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue nBmKeHUS Tella Mo OKPYKHOCTH.

HaGnronenune MmexaHMuecKuX SBICHUM, MPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» mnpu
€€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETA (PUBUKHU.
3aBUCUMOCTh YCKOPEHUS TeJla OT MACChl Tejla U JICUCTBYIOIIECH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT TIPU B3aMMOICHCTBHUH TEII.

N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepengaya umiynbca npu B3aUMOACHCTBUU TEll.

[IpeoOpazoBaHus SHEPTUU MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMIyJibca NPU HEYNPYTOM B3aUMOICHCTBUM.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Hab6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUHU TTPU CBOOOTHOM IaJICHUU.

CoxpaHeHre MEXaHUYECKON PHEPTUU MPU IBUKEHUU TeJla O IeUCTBUEM MPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

KoncTpyrpoBaHnue TpakTa AJjig pa3roHa W JalbHEUIIIEro paBHOMEPHOTO JBUKCHHS IIapUKa
WJIU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS Opycka WM JBIDKEHUS IIapuKa [0
HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tella TPU PABHOYCKOPEHHOM JBWIKEHMHM 1O HAaKJIOHHOU
IIJIOCKOCTH.

UccnenoBanue 3aBUCHUMOCTH TYTH OT BPEMEHH MNPU PABHOYCKOPEHHOM JBHXKEHUH 0€3
HA4YaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU TMPU PABHOYCKOPEHHOM [IBM)KEHHUU 0€3 HadaJibHOM CKOPOCTH
MyTH OTHOCATCS KakK psifi HEUETHBIX YHUCEJ, TO COOTBETCTBYIOIIUE MPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

Hccnenoanne 3aBUCUMOCTHU CUJTbI TPEHUS CKOJIbKEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne ko3 PUIeHTa TPEHUS CKOJIBXKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CUIJIbI TPEHUS TP PABHOMEPHOM JIBUKEHUU TeJIa MO0 TOPU30HTAILHON
MTOBEPXHOCTH.

Onpenenenvne pabOThl CHJIBI YOPYTOCTH TP TMOABEME Tpy3a C HCIOIH30BAaHUEM
HETIOJIBM>KHOTO U TIOJIBUKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs DHEPTUH.

Pa3znen 9. Mexanuveckue Ko1e0aHus U BOJIHbI.

Konebarenbnoe nemkenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHMIA: MTEPUOJI, YaCTOTa,
aMIuiMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mnpwu
KO0JIEOATEIILHOM IBU)KEHUH.

3aryxawne kosicOanus. BwiHyKIeHHble KoneObaHus. Pezonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHWYECKUX BOJIH. [IpomonbHbIE U TIONIepedHble BOJIHBI. J{JTMHA BOJHBI
U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHu4ecKue BOJIHBI B TBEPAOM Telle, CEUCMUYECKHE
BOJIHBI.



3ByK. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpakeHue 3Byka. MHGpa3ByK U yiabTpa3ByK.
Jemoncmpayuu.
Ha6nronenue xonedanuii Te1 MO AEUCTBUEM CUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmoienue BeIHYXK/IEHHBIX KOJIEOaHUI U pe30HaHCca.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
Hab6nroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnwie pabomuel u onvimol.
Ornpenenenue 4acTOThI U EPUOJIA KOJCOAaHU MAaTEMATUYECKOTO MasATHHKA.
Ornpenenenue 4acTOThI U MIEPUOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIeOaHUM MOJBEHIEHHOTO K HUTHU I'py3a OT JJIUHBI
HUTHU.
UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHui MpyKMHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCUMOCTH TEpHOJA KOJCOAHUN Trpy3a, MOABEHIEHHOIO K HUTH, OT MAacChl
rpysa.
OnBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTh MEpHoaa KoieOaHu MNPy KUHHOTO MasgTHUKA OT
MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenue yckopeHusi CBOOOIHOTO MaCHUs.
Pasznes 10. DieKTpoMarHuTHoOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE MOJE. DIEKTPOMArHuTHbIE BOJIHBI. CBOWCTBA 3JEKTPOMATHUTHBIX
BoJH. [llkana »7ME€KTpOMAarHUTHBIX BOJIH. VCMOJIb30BaHHE 3JIEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpauuu.
CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimol.
N3yuyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TelePOHA.
Paznen 11. CBeroBble IBJICHUS.
JlyueBas mojmenb cBeta. Mcrounuku cBeta. [IpsMoiimHEHOE pacipOCTpAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienue cBeta. 3aKOH MpesoMiieHUs cBeTa. [lolHOE BHYTpEHHEE OTpaXKECHHUE
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
Jlunza. Xox myuedt B ymu3e. Ontuyeckas cucteMa Qoroammapara, MUKPOCKONAa M
Teneckona. ['na3 kak ontuyeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Gemoro ceera B crekTtp. Ombitel HetoToHa. ClioKeHHE CHEKTPAIBHBIX
uBeToB. /lucnepeus ceera.
Jemoncmpayuu.
[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.
OtpaxxkeHue cBeTa.
[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.



IIpenomnenue ceera.

OnTuyeckuii CBETOBOJ.

Xon nyyei B coOuparolei JImH3e.

XoJ JIydeu B paCCEUBAIOIICH JIUH3E.

[Tomyuenune n300pakeHnid ¢ TOMOIIIBIO JINH3.

[Tpunuumn aeiicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
Monens rinasa.

Paznoxenue 6e5oro cBeTa B CIEKTP.

[Tomyyenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT yria HaJcHUs.

N3yuyenune xapakTepucTUK U300paKeHuUs MpeIMETa B IIIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yIja MPEJIOMIICHHS CBETOBOTO Jyya OT yIJIa MAaJCHHUS Ha
I'PAaHULIE «BO3TYyX—CTEKIIOM.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Onpenenenue (HOKYCHOTO pACCTOSHUS U ONTUYECKOMN CHIIBI COOMPAIOILEH JTMH3BI.

OmnbITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OMnbITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOJAEHUN Yepe3 IBETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pe3epdopna u miianerapHas mojenb aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIOIIEHNE cBeTa arToMOoM. KBaHTHI. JInHEeHYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-usnydeHus. CTpoeHHE aTOMHOIO siipa.
Hyxnonnas mozenbs aroMHoro sapa. M3oronsl. PaguoaktuBHble npeBpamueHus. llepuon
noJtypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsiI0OBOTO W MAacCOBOTO YHUCEN. DHEPIrus
CBA3M aTOMHBIX sAnep. CBsa3p maccel M 3Hepruu. Peaknuu cuHTE3a W JENEHMS SIED.
Nctounuku sneprun ConHIA U 3BE3I.

AnepnHas sHepreTuka. [[elicTBus paguOaKTUBHBIX U3IYYEHUN HA JKUBBIE OPTraHU3MBI.

Hemoncmpavuu.

CrexTpbl U3Ty4YEHHUsI U TOTJIONICHHUS.

CnexTpsl pa3IM4HbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYyUEHUH.

Peructpanus uznydeHrs NpupOIHbIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

HabutoieHne CriomHbIX U JINHEHYaThIX CIEKTPOB U3JIyUYEHHUS.

HccnegoBanne TpeKOB: HM3MEPEHUE HHEPrUM YACTULBI IO TOPMO3HOMY MyTH (1O
¢doTorpadusim).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.



[ToBTOpHUTENBHO--0000IAOIMI  MOAYJb MpPEJHA3HAYEH [UIsl CUCTEMAaTU3aluu |
0000IIEHUsT TPEIMETHOTO COJEPKAHUS U OIBbITa JEATEIbHOCTH, MPUOOPETEHHOTO TMpHU
U3Y4YEHUH BCETO Kypca (PU3MKHU, a TaKKe UIsl MOATOTOBKA K OCHOBHOMY I'OCY/IapCTBEHHOMY
sK3aMeHy 1Mo (GU3uKe JUisi 00yUyaroImnuXCsl, BHIOPABIINUX 3TOT yU4EOHBIHN MpeaMeET.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110 PU3BUKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢Gu3MK Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl HAMpPaBICHO Ha
JOCTH)KEHUE  JIMYHOCTHBIX, METalpeIMETHbIX M  MPEIMETHBIX  00pa30oBaTEIbHBIX
pE3yNbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

B pesynpraTe u3ydyeHus (¢GU3MKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUsl Yy
oOyuaronierocst 0yayT coOpMHUpPOBaHbI CIEAYIONINE JUYHOCTHbIE Pe3yJIbTAThl B YaCTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUSA:

— TMPOSIBJICHUE UHTEpPEca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3nUYecKou
HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJI€HUM OOIIECTBEHHO3HAUYUMBIXH STHYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHXKCHUHN (DU3UKH;

— OCO3HAHUE BAKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

— BOCHPHATHE ICTETUYECKUX KAYECTB (PU3MUECKOW HAyKU: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUSA:

— OCO3HaHWE ILIEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa TMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOIUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYPHIL;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENBCKON NeATEIbHOCTH;

5) popMupoOBaHUSA KYJIbTYPbI 3I0POBbSI 1 SIMOIMOHAJILHOTO 0JIArOMOJIYyYHS:

— OCO3HaHHE IIEHHOCTH O€30IacHOro o0pas3a XKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWJI O€30MAaCHOTO TOBEICHUS Ha TpPAaHCIOPTE, Ha JOpOorax, C
AIEKTPUYECKUM U TETUIOBBIM 000PY0OBAaHUEM B JJOMAIIHUX YCIOBUSAX;

—c(hopMUPOBaHHOCTH HABBIKA PEIICKCUH, TIPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TAKOTO Ke
1paBa y Apyroro 4ejaoBEKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— aKTHBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3allid, TOpojaa, Kpas) TEXHOJOTHYECKOW U  COLMAIBHOM HaNpaBJICHHOCTH,
TpeOYIOMUX B TOM YnCie U (U3MUESCKUX 3HAHUM;

— HUHTEPEC K MPAKTUUECKOMY U3YUYEHHUIO Npodeccuit, CBsI3aHHBIX C (DU3UKOMT;

7) IKOJOrH4eCKOr0 BOCIIMTAHUSA:



— OpHUEHTAaIUs Ha NPUMCEHEHHE (DHU3WYCCKUX 3HAHWK JUIsl pEIIeHHs] 3aaad B 00JacTh
OKPYXKaIoIel Cpejbl, IIAHWPOBAHUS IMOCTYIIKOB M OIIGHKH WX BO3MOXXHBIX ITOCJICICTBHIA
JUTSL OKPY>KArOIICH Cpebl;

— OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTHICCKUX TPOOJIEM H ITyTEH UX PEIICHMS;

8) ajanTanuu K M3MEHAIONIUMCS YCJIOBUSIM COIMAIBLHON U PUPOIHOI Cpeabl:

— TMOTPeOHOCTh BO B3aWMOJICHCTBUM TPU BBIMOJHEHUU WCCICAOBAHUNH W TPOCKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY ¥ 3HAHUSIM JIPYTHX;

— TIOBBIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHUYCCKYIO JICSITCIBHOCTD;

— MOTpeOHOCTh B (OPMHPOBAHUM HOBBIX 3HAHWA, B TOM 4HCIE (POPMYyIHpOBATH HIEH,
MIOHSITHUS, THITOTE3bI O PUBMUECKUX 0OBEKTaX U SIBJICHUSX;

— OCO3HAHUE JCPHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B MIPUOOPETEHUU HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh M BBISBIISITH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA M YKOHOMHUKH,
B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUCCKUX 3HAHUH;

— OIIEHKAa CBOMX JCHCTBUU C yd4€TOM BIUSHUAS HAa OKPYKAIOIIYIO CpPEIy, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHus mporpaMmbl M0 (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi OyayT choOpMUpPOBaHbI MeTalpeIMeTHbIE Pe3yJbTaThl,
BKJTFOYAIOIINE TTO3HABATEIHHBIC YHHBEPCAIBbHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC yUeOHbIC IEUCTBUS, PETYJISTUBHbIC YHUBEPCAIbHbBIC yUeOHBIC IEHCTBUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

ba3oBble J1ornuyeckue AeMCTBUA:
BBISIBJISITh U XapaKTEpPHU30BaTh CYIIICCTBEHHBIC MPU3HAKN O0BEKTOB (SBJIICHHM );
yCTaHaBJIMBATh CYIECTBEHHBIN NpPH3HAK KiIacCHU(pUKAIIMA, OCHOBAHMS IS OOOOIICHHUS M
CpaBHEHUS;
BBISBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTpuBaeMbix (akTax, JaHHBIX U
HaOJII0JICHUAX, OTHOCSAIINUXCS K (PU3UUCCKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO--CIICJICTBEHHBIC CBSI3M TMPHU H3YYCHHH (PU3MUECKUX SIBJICHUA U
MPOIIECCOB, JleJlaTh BBIBOJABI C HCIIOJB30BAaHUEM JICNYKTUBHBIX W  HMHIYKTUBHBIX
YMO3AKJIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3AMMOCBS3X (DU3NUECKUX BEITUYUH;
CaMOCTOSATENIbHO BBIOMpPATh CHOCOO penieHus yueOHOM (u3nyeckod 3agaud (CpaBHEHHE
HECKOJBKMX BapUAaHTOB PEIICHHUS, BHIOOp HamboJee TMOAXOMAMEr0o C  y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrIe ncciienoBarTe/ibCKue AeiicTBHS.
HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTh TIO CAMOCTOSATEIHFHO COCTABICHHOMY IUIAHY ONBIT, HECIOXKHBIM (HHU3UUECKUI
AKCIIEPUMEHT, HeOOIBIIIOE HCCIIeIOBAaHNE (DU3UICCKOTO SIBJICHNUS,



OLICHMBAaTh HA TMPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POpPMAIUIO, TMOJIYYCHHYIO B XOJE
MCCJICTOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSTENbHO (POpMyNIMpOBaTh O00OOLIEHUS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO
HaAOJIIO/ICHMSI, OTIBITA, UCCIIEOBAHUS;
MPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIEe pa3BUTHE (PU3NYECKUX TPOIECCOB, a TaKKe
BBIIBUTATh MPEION0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora ¢ unpopmanmeii:
OPUMEHATh pa3IUYHble METObl, HMHCTPYMEHTHl M 3alpoChl MpPH TIOUCKE U OTOOpE
uH(GOPMAIIUHU WIN JAHHBIX ¢ Y4ETOM MPEI0KEHHON yueOHOM Pu3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3TUYHBIX BUJOB
u GopM IpeCTaBICHNUS;
CaMOCTOSATENIbHO BbIOMpATh ONTUMAIbHYIO (OopMy TNpeAcCTaBieHHUS HHPOPMALMK U
WUTIOCTPUPOBATh peIllaéMble  3a7aud  HECIOXXKHBIMA CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHble yueOHbIe 1eiiCTBUA:
B XOJIe 00CYXJeHUsI Y4eOHOro Marepuasna, pe3yabTaToB JJabopaTOpPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBI U BbICKa3bIBaTh UACH, HALIEJICHHbIC HA
pellIeHre 3a7]auu U NoiepKaHue OJ1arokenareaIbHOCTH OOLICHHUS,;
COTIOCTABJIATH CBOM CYXKICHHS C CYXJACHUAMH APYTUX YUYaCTHUKOB JHajora, 0OHapy>KUBaTh
pas3nuyue U CXOJCTBO NMO3UIUN;
BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTAaBIATh PE3ybTaThl BBIIOJHEHHOIO (PU3NYECKOrO OMbITa (IKCIIEPUMEHTA,
UCCIJIEIOBaHMsI, IPOEKTA);
MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W WHAMBUAYAIbHON pabOThl Tpu
pELIeHNN KOHKPETHOU (Pr3nyeckoi mpoOiemsl;
NPUHUMATh ILEJIM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH JCHCTBUS 1O €€
JOCTHMKEHHIO: PacIpelessiTh poJid, OOCYXKIaTh MPOLIECCHl M Pe3yJIbTaThl COBMECTHOU
paboThI, 00001ATh MHEHUSI HECKOJBKUX JIFOJEH;
BBITIOJHATh CBOIO 4YacTh pabOThl, OCTUTash KAauyeCTBEHHOTO pe3ysibTaTra IO CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUSA C APYTUMHU WICHAMH KOMAaH/IbI,
OLICHMBAaTh KAa4ye€CTBO CBOErO BKJaja B OOLIMI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:
BBISIBJISITh MPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CUTyallUsIX, TPEOYIOIIUX JJis PEIICHUS
(bu3nYecKuX 3HAaHUMU;
OPUEHTUPOBATHCA B PA3IUYHBIX MOIX0/IaX MPUHATHS PEIICHUN (MHAUBUIYyaTbHOE, TPUHSATHE
pelIeHus B TpynIe, MIPUHATHE PEIICHUN Ipynmnoil);



CaMOCTOSITENIbHO COCTaBIISITh ANITOPUTM pelieHus (U3MUECKOM 3anadyd WM IUIaHa
UCCIIEIOBaHUsI C Y4YE€TOM HMMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NPeUIaracéMble BapUaHThl PEILICHMI;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYallMM U IPEJIaraTh IJIaH €€ N3MECHECHMUS;
OOBSICHATh NPUYMHBI JTOCTHKEHUS (HEIOCTHKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIIE B XOJ BBIIOJHEHUS (HU3MUECKOTO
MCCJIEI0BAHMS WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHUBILINXCS CUTyaluH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKILINX TPYAHOCTEN;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIHN U YCIOBHSIM;
CTaBUTh c€0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIIOpa WU JUCKYCCUU HAa HAYUHYIO TEMY,
ITIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
MIPU3HABAaTh CBOE MPABO HA OMIMOKY MPU PEIIEHUN (PU3NYECKUX 337a4 WIH B YTBEPKICHUSAX
Ha Hay4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATDBI

K koH1ly oOy4eHus nmpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCST YMEHUI:
-MCTIOJIb30BATh MOHATHUS: (HPU3NUECKHUE U XMMUUYECKHUE SBJICHUSI, HAOIIOJICHUE, SKCIICPUMEHT,
MO/I€JIb, TUTIIOTE3a, €IMHULIBI (PU3HMYECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSIHUS
BelecTBa (TBEPAOE, KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JABWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEIHOE), TPAEKTOPHs, PaBHOACUCTBYIOIIAs cuia, Aedopmarius
(ynpyrasi, nmiaactTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYAbI;
-paznuyath sBiaeHus (quddy3us, TEMIOBOE IABMKEHUE YACTUIl BEIIECTBA, PAaBHOMEPHOE
JIBUKEHUE, HEPAaBHOMEPHOE JBWKEHUE, MHEpLHUs, B3aUMOJEHUCTBHE TEJ, PABHOBECUE
TBEPIBIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallleHMs, Nepefada AaBieHUs TBEPAbIMU TeJaMU,
KUAKOCTIMH M Ta3aMu, arMocepHOoe JaBieHUE, IUJIaBaHWE TeJ, MpeBpaIlcHUs
MEXaHMYECKON SHEpPruy) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;
-pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yucie GU3NYeCKue SIBJICHUS B MIPUPOJIC: MPUMEPHI ABUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B
KABOM M HEXKUBOW NPUPOAE, NECUCTBHE CHIIBI TPEHUS B IMPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha )KUBOM OPraHu3M, TUIaBaHUE PHIO, phIYaru B TEJE YeJIOBEKa, IPH
ATOM TEPEBOJAUTH MPAKTUYECKYIO 3aJady B y4€OHYIO, BBIICNATHh CYIIECTBEHHBIE CBOWMCTBA
(npusHaku) GU3NUYECKUX SIBJICHUM;
-OMKUCHIBATh M3YYCHHBIC CBOWCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCMOJB3Yys (u3ndeckue
BEITMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSIS CKOPOCTH,
cuja YNPYTrOCTH, CUJIa TSKECTHU, BEC Tela, CHJIa TPEHUs, AaBieHHe (TBEPIOro Tena,
AKUJKOCTH, raza), BHITAJIKUBAIOLIAS CUJa, MEXaHU4ecKkas paboTa, MOLUIHOCTb, IJIEYO CHIIBI,



MOMEHT CHUJIbl, KOX(p(UIMEHT TMOJE3HOr0 JEWCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHUMAIbHAsT SHEPrus), MpPU OMUCAHUHM MPABHIBHO TPAKTOBATH (UINYECKUN CMBICI
UCIOJIb3yEMBIX BEJIIMYMH, UX OOO3HAYEHMs] U €AMHHULbI (PU3MUECKUX BEIMYUH, HAXOIUTh
(GopMyJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3NUECKYIO BETMUYUHY C IPYTUMH BEJIMUYUHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH;

-XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SIBICHUS U TMPOLECCHI, UCTOIb3Yys MpaBHIia
CIIOKEHMs cui (BOOJb OJHOW mpsMol), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBUJIO paBHOBECHs pbluara (0J0Ka), «30J0TOE€ MPABUIO» MEXAHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOM dHEPTUH, IIPU FTOM JaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCHIBATh
€ro MaTEMaTUYECKOE BBIPAKECHUE;

-00BSACHATD (PU3UYECKHE SBJICHUS, MPOLIECCHl M CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYyallMl NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO--CIICICTBEHHBIE
CBSI3H, CTPOUTh OOBACHEHHWE U3 1—2 JIOTMYECKMX IIAaroB € OmNopoil Ha 1—2 W3y4eHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

-pemaTh pacu€THbIE 3a/1aui B 1—2 EeWCTBUS, UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE
(r3MYecKue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4d 3allUChIBATh KPATKOE YCJIOBHE,
MOJICTAaBIATh (DU3MUECKHE BEIUYMHBI B (OPMYJIbl U NPOBOJAUTH pacd€Tbl, HAXOAUTH
CIPaBOYHbIE JAHHBIE, HEOOXOAMMBIE NJIsl pPELIEHHUs 3ajad, OLICHWBATh PEAIUCTUYHOCTh
MOJTYy4YEeHHOU (PU3NUECKON BETUYUHBI;

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh IPH NOMOIIM (PU3NYECKUX METOIOB, B
OTNHMCaHUU UCCIIEIOBAaHUS BBLIEIATH MIPOBEPSAEMOE MPEAOI0KEHUE (TUIIOTE3Y), pa3nuyaTh U
MHTEPIPETUPOBATh IOJYUYECHHBII pe3ysbTaT, HAaXOAUTh OMMOKM B XOJAE OIbITa, JENaTh
BBIBO/JIBI I10 €T0 pPE3yJIbTaTaM;

-IPOBOJIUTH OIBITHI 10 HAOMIOACHHUIO (DU3UUECKUX SIBICHUN WM (PU3HMUYECKUX CBOWCTB TEIl:
(bopMyIupOoBaTh MPOBEPSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHus, 3aIIUCHIBATH X0/ OIbITa U (POPMYJINPOBATH BHIBOJIBI;

-BBITMIOJIHATH TMpPSIMbIE U3MEPEHHs] PAcCTOSHUS, BPEMEHH, Macchl Tejla, 00bEéMa, CUJIbl U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX U UU(MPOBBIX MNPUOOPOB, 3aMKCHIBATH
MOoKa3aHus TPUOOPOB ¢ YUETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTA U3MEPEHUI;
-IPOBOJIUTh HMCCJIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JPYroul c
UCITOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTU IIYTH PAaBHOMEPHO JABMXKYLIErOcs Tena
OT BPEMEHHM JBUKEHMSI Te€la, CHUIIbl TPEHHs CKOJIbKEHUs OT Beca Tella, KauecTBa o0paboTKu
IIOBEPXHOCTEN TEN W HE3aBUCHUMOCTH CWJIBI TPEHMS OT IUIOIIAJA CONPUKOCHOBEHUS TEN,
CWJIbl YIPYTOCTH OT yJIJTMHEHUS MPY>KUHBI, BEITAIKUBAIOIIECH CUITBI OT 00bEMa MOTPYKEHHOM
YacTH TeJia U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJa, OT TIyOUHBI,
Ha KOTOPYIO IOIPYKEHO TEJO0, YCIOBHW IUIaBaHUS TEJl, YCIOBUM PABHOBECHs pblyara
0JIOKOB), y4acTBOBaTh B IUIAHWPOBAHUU y4e€OHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY U
BBIMIOJIHATh M3MEPEHUs, CHeAyd MNpPeJIo)KEHHOMY TIUIaHy, (UKCUPOBATh PE3YJbTAThI
MOJIYYeHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE MPEJIOKEHHBIX TaOIULl U
rpaduKoB, JAeNaTh BBIBOJBI [0 PE3YJIbTaTaM HCCIIEIOBAHNUS;

-IPOBOJUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEJIUUYMH (IUIOTHOCTH BEIECTBA JKUIKOCTH
U TBEPHOTO TENA, CUJIA TPEHHS CKOJBKEHUSA, JABJICHUE BO3/1yXa, BBITAIKWUBAIOIIAS CHUJIA,



ACeHCTBYIOIAsl Ha MOTPYKEHHOE B KUAKOCTHb TeNO, KOI(DPHUIMEHT MONE3HOro NEWCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS MPEITOKEHHON MHCTPYKIMH: MPHU BBHIIOJIHEHUU U3MEPEHUN
coOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYUHBI;
-coOofaTh MpaBWia TEXHUKM O€30MacHOCTH Mpu  pabore ¢ 1abopaTopHBIM
000py10BaHUEM;

-yKa3blBaTh MPUHIIMIIBI ACHUCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOUIUECS COCYJbI, OapoMeTp, pbldar, MOJBH)KHBIA M HEMOJBH>KHBIN
0JIOK, HAKJIOHHAS! TUIOCKOCTB;

-XapaKkTepU30BaTh MPUHIUIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpol Ha WX ONHUCAaHHS (B TOM 4YHCIE: MOAUIMIHUKHA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABINYECKANA MPECC, MAHOMETP, BHICOTOMEpP, OPLIHEBOM HACOC, APEOMETP), UCIOJIb3YS
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA U HEOOXOJAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

-IPUBOJUTh  MpPUMEPhl  (HAXOAUTh HMHPOPMALMIO O MPUMEpPax) MPAKTHYECKOro
UCIIONIb30BaHUsI (U3MYECKUX 3HAHUM B TOBCEJHEBHOM JKU3HU Il OOecredeHus
0€30MacHOCTH MPU OOpAILIEHUU ¢ NPUOOPaMH U TEXHHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS
3JI0pPOBBS U COOJIOIEHNSI HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOLLEH CpeIe;
-OCYILIECTBIISITh OTOOP UCTOUYHUKOB MHPOpMalu B VIHTepHETE B COOTBETCTBUU C 3a/1aHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U MyTEM CPABHEHUS Pa3IUUYHBIX
HMCTOYHUKOB BBIACTATH MH(DOPMALINIO, KOTOPAS SIBISIETCS IPOTHBOPEUUBON U MOKET OBITH
HEIOCTOBEPHOMU;

-ACIIOJIb30BAaTh IPHU BBIOJHEHUU YYEOHBIX 3a/JlaHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3MYECKOTO COJEp)KaHus, CIPaBOYHBIE MaTepualibl, pecypchl ceTd HHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusl WH(YOpMALMKM U3 OJHON 3HAKOBOMN
CUCTEMBI B IPYTYIO;

-CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHUKOB HH(pOpMamuu (U3NYECKOro COACp)KaHUSA, B TOM 4YHCIEe NyOJWYHO JenaTh
KpaTKUe COOOIIEHUS O pPe3yJibTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBAHUN, MPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3yYEHHBIH MOHATUHHBINA ammapaT Kypca (HU3WKH, COMPOBOXKAAThH
BBICTYIUJIEHUE MPE3EHTALUEM;

-IpY  BBINIOJIHEHUU YYEOHBIX NPOEKTOB M HCCIENOBAaHUM pachpenenirh OOs3aHHOCTH B
rpynne B COOTBETCTBUU C IOCTABJIEHHBIMM 3a/ladaMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHa
JICUCTBUIA, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAJA B JEATEIBHOCTH TPYMIIHI,
BBICTpanBaTh KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, yUUTHIBAsi MHCHHUE OKPY KAFOIIIHX.
-ACIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE IBHKEHHE AaTOMOB H
MOJIEKYJ, arperatHble COCTOSIHHS BEIIECTBAa, KPUCTAUIMUECKHE U aMopQHbIe Tea,
HACBILIEHHBIH W HEHACBIIICHHBIA Map, BJIAXHOCTb BO3/AyXa, TEMIEpaTypa, BHYTPEHHSA
SHEPTrHUs, TEIIOBOM BUTaTENb, SJIEMEHTAPHBIN AJIEKTPUUECKUIN 3apsijl, JIEKTPUUECKOE MOJIE,
MIPOBOJHUKH M TUDJIEKTPUKHU, TIOCTOSTHHBIN SJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;
-paznuyath SBJICHHUS (TEIUIOBOE pACIIMPEHHWE M CXaThe, TeIUionepeaaya, TemIoBoe
paBHOBECHE, CMAayMBaHUE, KallWJUIAPHbIC SBIICHUS, WCIIApEHHUE, KOHJEHCAlMs, IUIaBJICHHE,
Kpuctauimzanusi  (OTBeplieBaHME), KWUIIEHHME, Terulonepenadya  (TErIONpOBOIHOCTD,



KOHBEKLUsSA, U3JIy4YEeHHUE), DIEKTpU3alMs TeJl, B3aUMOJCHCTBHE 3apsAllOB, JEUCTBUS
ANEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCICTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsE MHAYKIIMS) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX JaHHOE (HU3UYECKOEe
SBJICHUE;

-pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (U3UUECKUX SBIICHUN B OKPYXKAIOIIEM MUPE, B TOM
yucie (U3MYECKUe SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE W KallWJUISIPHbBIE
ABJICHUSI B MPUPOJIE, KPUCTAUIBI B mpupojne, uznydenue CoiHia, 3aMep3aHre BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE pOCHl, TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B
aTMocepe, ANMEKTPUIECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Jped MoocoB,
pOJIb MarHUTHOTO MOJS JJIS JKM3HU Ha 3emJle, MOJSIPHOE CHUSHUE, IPU 3TOM IMEPEBOJIUTH
NPaKTUYECKYIO0 3aJadyy B Y4e€OHYIO, BBIJCIATH CYIIECTBEHHbIE CBOWCTBA (IPU3HAKK)
(bu3NYECKUX SIBICHU;

-OIMCHIBATh M3yYEHHBIE CBOMCTBA TeJl U (PU3MUECKHUE SIBJIICHUA, HUCIOJIb3YS (PU3nyeckue
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHSII JHEPIusi, KOJMWYECTBO TEIUIOThI, YJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA,  yJe€JbHAs  TEIUIOoTa  IUIABJICHUS, yJelbHas  TEIuloTa
napooOpa3oBaHUs, yJeJdbHas TEMJOTa CropaHus TOIUIMBA, KO3((UIMEHT MO0JIe3HOro
JENCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTEIbHAS BIIAJKHOCTH BO3/yXa, JJIEKTPUUECKUI 3aps,
CWIa TOKa, OJJIEKTPUYECKOE HAIPSHKEHUE, COMPOTUBJICHUE MPOBOAHMKA, YJEIbHOE
CONPOTHUBJIEHUE BEILIECTBA, padOoTa W MOUIHOCTb JJIEKTPUUECKOTO TOKa), MPU ONUCAHUU
IPaBWIbHO TPaKTOBaTh (IU3MUECKUA CMBICT HCIIOJIb3YEMbIX BEJIMYUH, OOO3HAYCHUS U
€MHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbl, CBA3BIBAIOLIUE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpadUKH HU3YyYEHHBIX 3aBUCUMOCTEH
(hbU3NYECKUX BEITMYMH;

-XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUYECKUE SBJICHUS U MPOLIECCHI, UCIONb3Ys] OCHOBHBIE
MIOJIOKEHUSI ~ MOJIEKYJISIPHO--KHHETUYECKOM TEOpPHUM CTPOEHHUs  BELIECTBA, IPUHLMUI
CYIEpHO3ULMU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma
JUIsL ydacTka 1enu, 3akoH [xoyns—JIeHua, 3aKOH coOXpaHEHUsl SHEPTuM, MPU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMATUYECKOE BbIPAKEHUE;
-00BACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYalUi
IIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH PUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB C OMOpoW Ha 1—2 M3y4YEHHBIX CBOMCTBA
(bu3nYecKuX SIBICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

-pemaTh pacu€THbIE 3a/lay B 2—3 IEUCTBUS, UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
¢bu3nyueckre BeIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 33/a4 3alHChIBaTh KPATKOE YCIOBUE,
BBISIBIIATh HEJOCTATOK JAHHBIX JJISi PEIICHHs 3aJa4d, BBHIOMPATh 3aKOHBI W (POPMYIIHI,
HEoOXOoUMbIe ISl €€ pelIeHHs], MPOBOJUTh PacUEThl U CPaBHUBATh MOJYYEHHOE 3HAUYEHUE
(r3MYECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;

-pacro3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIUA (PU3NYECKUX METOJIOB,
HCIIOJIb3Ysl ONMCAHUE HMCCIIEAOBAHUS, BBIIEIATH IMPOBEPSEMOE MPEANOIIOKEHNE, OLIEHUBATh
MIPaBUJILHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAaHUSA, JE€IATh BBIBOJBI,



-IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3NYECKUX CBOWCTB TEJ
(KamwIISipHBIE SBJICHUS, 3aBUCHUMOCTBH JIaBJICHHUS BO3AyXa OT €ro o0bEéMa, TemIepaTypsl,
CKOPOCTU TIpOllecCa OCTHIBAHMSA W HArpeBaHWs NpPH HM3JIYyYEHHH OT IBETa HU3Jydarolleu
(mornomaroiei) TOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEpaTyphl >KUJIKOCTH U
IJIOIIAN €€ MOBEPXHOCTH, IEKTPU3ALUsS TEA U B3aUMOJICHCTBHE 3JIEKTPUUYECKHUX 3apsJIOB,
B3aUMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BHU3YyaJlW3allMsi MAarHUTHBIX MOJIEH MOCTOSIHHBIX
MarHuTOB, JEHCTBUS MAarHUTHOTO IOJIsI HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBAa  DJIGKTPOJBUTATENsl MOCTOSIHHOTO TOKa):  (OpPMYJIUpOBaTh MPOBEPsiEeMbIC
IPENOI0XKEHUs, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHUS, OMKUCHIBATh XOJ
OmbITa U (HOPMYIHPOBATH BHIBOBI;

-BBINIOJIHATH NPSIMbIE U3MEPEHHS TEMIIEPATYPbI, OTHOCUTEIBHON BIAKHOCTH BO3YyXa, CHIIbI
TOKa, HaIPSKEHUS C HCIOJIb30BAHWEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX
BEJIMYMH, CpPaBHUBATh pe3yJbTaThl M3MEPEHUNH C Yy4E€TOM 3aJaHHONM  aOCONIOTHOM
MOTPEITHOCTH;

-MIPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTH OJHON (M3MYECKOW BEIWYUHBI OT JAPYrou ¢
HCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUN (3aBUCHUMOCTH COIPOTUBIICHHUS] NMPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJA IIONEPEYHOT0 CEYEHHs U YJEIbHOTO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CHJIBI TOKa, MAYIIETO 4Yepe3 MPOBOAHHUK, OT HANPSIKEHHS HA INPOBOJHMKE,
UCCJIEIOBAHME TOCIIEOBATEIBHOTO W  IMAPAJUICIbBHOIO COEIWHEHUNW MPOBOJAHHUKOB):
IJIAaHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH HW3MEPEHUS, CIEys
NPEJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJIE
TabJIML ¥ TpauKOB, JIe7aTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEI0BAHUS;

-IPOBOJUTh KOCBEHHBIE M3MEpPEHMs] (U3NYECKUX BeEIMUYMH (yleiabHas TEIUIOEMKOCTb
BEILIECTBA, COMPOTUBJIEHUE NPOBOAHMKA, padOTa M MOUIHOCTh 3JIEKTPUUYECKOTO TOKA):
IJIAaHUPOBATh ~ WU3MEPEHMs, COOMpAaThb  AKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIEAys
MIPENIOKEHHOW MHCTPYKIMU, M BBIYUCIIATh 3HAYEHUE BEJTUYUHBI,

-XapaKTepU30BaTh NPUHIUIBI AEUCTBUSA U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOi Ha UX onucaHus (B TOM YHUCIE: CUCTEMa OTOIUIEHUS AOMOB, THTPOMETpP, MapoBas
TypOuHa, amIepmeTp, BOJIbTMETP, CUETUMK AIEKTPUYECKOU SHEPIUH,
ANIEKTPOOCBETUTENbHBIE ~ MPUOOPBI, HAarpeBaTeiIbHbIE  BJIEKTPONPUOOpPHI  (MPUMEpHI),
ANEKTPUYECKUE NPEIOXPAHUTEIH, SJIEKTPOMArHUT, 3JEKTPOJBUIaTeIb MOCTOSHHOIO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBAaX (M3MYECKUX SIBJICHUM M HEOOXOauMble (U3MUECKHE
3aKOHOMEPHOCTH;

-pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP, THUTPOMETP,
JBUTATENIb ~BHYTPEHHErO CrOpaHMs, JJEKTPOCKON, pPEOCTar), COCTaBIATh CXEMBbI
ANEKTPUYECKUX LENEeH € MOCIEAOBATEIBHBIM U MapajuIeIbHBIM COECJUHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

-IPUBOJUTH  MpUMEpbl  (HAXOAUTh HMHPOPMALMIO O TMpPHUMEpPax) MNPAKTUYECKOIro
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM JKM3HU JUId OOeCHedeHus
0e30macHOCTH Ipu 00pallleHrnu ¢ MPUOOpaMyu U TEXHUYECKUMH yCTPOICTBaAaMH, COXpaHEHUS
3J10POBbS U COOTIOAEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KAIOILIEH CpeJie;



-OCYIIECTBIIATh MOUCK MHQOpMAIMKU (PU3NIECKOTO coaepKaHus B VHTepHETe, Ha OCHOBE
MMEIOLIMXCS 3HAHUNW M MYyTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIACISIThH
uH(pOpPMAIINIO, KOTOpas SBISIETCS TPOTUBOPEUUBON UITM MOKET OBITh HEJTOCTOBEPHOM;
-cO3/1aBaTh COOCTBEHHbIE TIMCBMEHHBIE M KpaTKUe YCTHBbIE CcOOoOIIeHus, 00001as
UH(POPMALIMI0O M3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOTO COACpkKAHHS, B TOM YHUCIE
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOCKTHOW HIIM HCCIEN0BATEIbCKONW JIEATEIbHOCTH,
Opyd 3TOM TPAMOTHO MCHOJB30BATh W3YYCHHBIM MOHATUMHBIA ammapar Kypca (QU3MKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALINENM;

-IPY  BBIMIOJIHEHUHM YYEOHBIX TPOEKTOB M MCCIEIOBAaHUNA (PU3MYECKUX MPOLIECCOB
pacnpenensaTb 00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh
32 BBIIOJHEHHEM IUIaHA JCHCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBATHO OLICHUBAaTh
COOCTBEHHBIA BKJaJ B JCATEIBHOCTb TPYIIbI, BBICTPAMBaTh KOMMYHUKATHBHOE
B3aMMOJICCTBHE, MPOSIBIISAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

-MCMOJb30BATh  IOHATHA: CHCTEMa OTCY€Ta, MaTepuajgbHas TOYKa, TPAEKTOPUS,
OTHOCUTEIBHOCTh MEXAHHYECKOrO JBWXEHMS, AepopMauus (yopyras, IUlacTHYEcKas),
TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh W MEPErpy3KH, LIEHTP TIKECTH,
aOCONIOTHO TBEPIOE TENO, LIEHTP TSKECTH TBEPIOTO Tela, PAaBHOBECHUE, MEXaHUUYECKUE
KoJieOaHHWsT M BOJIHBI, 3BYK, MH(Pa3BYyK M YIbTPa3BYK, AJIECKTPOMArHUTHBIE BOJIHBI, IIKajIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHl UCITYCKAHUS U
MOTJIONIEHHUS, anb(ha-, 0eTa- U raMMa-u3Ty4eHUs, U30TONbI, IepHas JHEPreTHKA,
-pa3nuyaTh SBJICHHUS (pPaBHOMEpPHOE U HEPAaBHOMEpPHOE MPSIMOJIMHEMHOE JIBUXKECHHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEIHOE [BUXKEHHE, CBOOOJHOE NaJCHHUE TeJ, PaBHOMEPHOE
JABUKEHHE MO OKPYXHOCTH, B3aMMOJIEWCTBUE TeJl, pEaKTUBHOE JIBUKEHUE, KOJeOaTeIbHOe
NBIDKEHHUE (3aTyXalolllie W BBIHYXJEHHbIE KoJIeOaHMs), PE30HAHC, BOJHOBOE JIBHXKCHUE,
OTpa)k€HUE 3BYKa, MPSAMOJIMHEHHOE paCIpOCTPAHEHUE, OTPAXKEHUE U NPETIOMIICHHE CBETA,
MIOJIHOE BHYTPEHHEE OTPAXKCHHE CBETA, Pa3jiokKeHHe Oeloro cBera B CHEKTP M CIOKEHUE
CHEKTPaJIbHBIX LBETOB, IHUCIIEPCUS CBETA, ECTECTBEHHAS PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JMHEHYaTOro CHeKTpa M3IYy4YEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;

-pacro3HaBaTh MPOSIBICHUE N3YYEHHBIX (PU3MUECKUX SIBJIEHUH B OKPY’KaIOIIEeM MUpE (B TOM
yucie GU3nUecKue SBICHUS B MPUPO/IS: MPUIIMBBI U OTJIMBHI, BMKEeHUE TU1aHeT COTHEUHOM
CUCTEMBbI, PEAKTHUBHOE JBWKEHHE JKMBBIX OPraHU3MOB, BOCHPHUITHUE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHaMH, 3XO, LBETAa TEJl, ONTUYECKUE SIBJICHUS B
npupoje, OMOJOTHYECKOE ACHCTBHUE BUIMMOIO, YIbTPa(UOIETOBOIO U PEHTIEHOBCKOTO
W3IIy9CHHUM, €CTECTBCHHBIA PAJAMOAKTHUBHBIN (POH, KOCMHYECKHE JIy4H, PaIUOAKTUBHOE
M3JIyYEHUE TMPUPOAHBIX MHHEPANIOB, JNEUCTBUE PAJAMOAKTUBHBIX H3JIYYEHUM HA OpPraHu3M
YelioBeKa), NpU O3TOM TNEPEeBOAUTH MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUU;

-OIMCHIBATh M3yYEHHBIE CBOMCTBA Tell U (PU3MUECKHUE SIBJIICHUSA, UCMOJIb3Ys (Pu3nyeckue
BEJIMYMHBI (CpEIHsIEI WM MTHOBEHHAs CKOpPOCTh Tejla MPU HEPAaBHOMEPHOM JBUKEHHH,
YCKOPEHHE, MEPEMENIEHUE, MTyTh, YIVIOBAsI CKOPOCTh, CHJIAa TPEHMS, CHJIA YIIPYTrOCTH, CHJIA
TSXKECTH, YCKOPEHHE CBOOOAHOrO MAaJE€HMs, BEC Tejla, HMMILYJIbC Tejla, WUMITYJIbC CHIIbI,



MexaHu4eckas paboTa ¥ MOIIMHOCTh, MOTEHIMAIbHAS DSHEPrUs Teja, MOAHSATOTO HaJ
MMOBEPXHOCTHIO 3€MJIM, TOTEHI[MANIbHASI SHEPTUS CKATOW MPYKUHBI, KHHETUYECKasi SHEPTus,
MoJIHAs MEXaHWYecKas dHEeprus, Mepuoj] U 4acTora KosieOaHui, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHHS CpPEefbl), MPU OMHCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIb3YeMbBIX BEJIMYWH, OOO3HAYEHUS U
SAVHUITEI (PU3NIECKUX BEIMYHUH, HAXOIUTh (DOPMYJIbI, CBS3BIBAIONINE JAaHHYIO (PU3HUECKYIO
BEJIMYUHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTh TpaduKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJINYNH;

-XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBIICHUS U MPOLIECCHI, HMCMOIb3Ys 3aKOH
COXpPAHEHUS] DSHEPruU, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHLMN CYHEPHO3ULIUA CHUJI,
MPUHLNN OTHOCUTENbHOCTU ['anmuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS] HMMITYJIbCA,
3aKOHBI OTPAXKEHUSI M MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOIO U MacCOBOTO
YyCceN MPHU SACPHBIX peaklusX, MPU 3TOM JlaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alUChIBATh €70 MAaTEMaTHYECKOE BHIPAKEHUE;

-00BACHThH (PU3NUYECKUE TPOIIECChl U CBOMCTBA TEJI, B TOM YHUCIIEC U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUYUHHO--CIICJCTBEHHBIE CBSI3U,
CTpPOUTh OOBSICHEHHE M3 2—3 JIOTUYECKHX IIAroB C OMOPOW Ha 2—3 M3y4YEHHBIX CBOMCTBA
bu3nYecKuX SIBICHUM, PU3NYECKUX 3aKOHOB MUJTU 3aKOHOMEPHOCTEH;

-pemaTh pacu€THbIEe 3a7aud (ONUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCIOJIb3Ys
3aKOHBI U (POPMYJIbI, CBSI3BIBAIOIINE (PU3MUECKHE BEJIIMUMHBI: HA OCHOBE aHalil3a YCIIOBUS
3aJlay 3alKChIBaTh KPAaTKOE yCJIOBUE, BBISBIATH HEIOCTAIOIINE WU U30BITOYHBIC JTaHHBIC,
BBHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC MJIA PEIICHUS, TPOBOIUTH PACUYETHI U
OIICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HaUeHUsI (PU3NUECKOMN BEIMUUHBI;

-pacmo3HaBaTh MPOOJEMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX METOJIOB,
WCIIOJIB3Ys OMMCAHKUE UCCIICIOBAHMS, BBIICIATH MPOBEPSEMOE MPEAINOJIONKEHNUE, OLICHUBATh
MPaBUJILHOCTh TMOPSAKAa MPOBEACHUS HMCCIEIOBAHUs, JeNIaTh BBIBOJABI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUHN U OTBITOB;

-IIPOBOJIUTH OMBITHl MO HAOIIOJCHUIO (PU3MYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHUSI SHEPIUH, 3aBUCUMOCTh NEpuoaa
KOJIeOAaHUM TMPYKMHHOTO MasiTHUKAa OT MacChl Tpy3a M KECTKOCTH TPYXKUHBI U
HE3aBUCUMOCTh OT AaMIUIMTYAbl MajblX KoJIeOaHUHW, MPSAMOJIUHEHHOE pacIpoCTpaHEHUE
CBETa, pa3joKeHHe Oeroro cBeTa B CIEKTP, U3YYCHUE CBONCTB M300paKEHHS B TIJIOCKOM
3epKajie U CBOMCTB M300paKeHUsl peaMeTa B COOMparollel JTMH3€e, HAOII0IeHUE CIUTOIIHBIX
W JIMHEHYaThIX CIIEKTPOB M3JIYyUCHMS): CaMOCTOSITEIRHO COOUMpaTh YCTaHOBKY U3
M30BITOYHOTO Habopa o0O0OpyAOBaHMS, OMKHCHIBATH XOJ OMBITA W €ro pPe3yJbTaThl,
(bOopMyIMpPOBATH BHIBOIBI,

-IPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO TIPSIMBIX U3MEPECHUI, OTIPENIEIISAs CpeIHEE 3HAUCHUE
n3MepsieMo BenuuyuHbl ((DOKYyCHOE paccTosiHue coOuparomniedl JMH3bI), 00OCHOBHIBAThH
BBIOOD crioco0a n3mepeHus (M3MEpUTEILHOTO MpUoopa);

-IPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BETUYHH C UCTIOIh30BAHUEM MPSMBIX
U3MEPEeHU (3aBUCHUMOCTh TyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBWXKEHUU 0e€3
HayaJbHOM CKOPOCTH, MEPHOJIa KOJICOAHUN MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH,



3aBUCUMOCTH yTJla OTpPaXEHUsl CBETa OT yIJla MaJ€HUs M yrjia MNpeIOMIIEHHsS OT yria
najeHus): IJIAaHUPOBaTh  HMCCIEOBAHHUE, CaMOCTOSITENIbBHO  COOMpaTh  YCTaHOBKY,
(UKCUPOBATH PE3YNbTAThI MOTYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHUJIE TAOJIMII
U TpaUKoB, JIeJaTh BHIBOBI IO PE3yiIbTaTaM MCCIEI0OBAHNUS;

-IPOBOJIUTH KOCBEHHbIE M3MEPEHUsI (PU3UUECKUX BEIUYHH (CPEIHSSI CKOPOCTh U YCKOPEHUE
Teaa MpPU PABHOYCKOPEHHOM JABMKEHUHM, YCKOPEHHE CBOOOJHOIO MaJCHHs, KECTKOCTh
OPYXUHBI, KOAPGUIUEHT TPEHUS CKOJIbKEHUS, MeXaHu4decKasi paboTa U MOIIHOCTh, 4aCTOTa
U Tepuoj] KojieOaHMH MaTEeMaTUYECKOro W NPYKUHHOTO MAasTHUKOB, ONTHYECKas cuia
coOuparoliei JIMH3bI, pPaJAUOAKTUBHBIN (OH): TJIAHUPOBATH HW3MEPEHHs, COOUPATH
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIIOJHATH HW3MEPEHHs, ClEeAysd MNpPeII0KEHHON
WHCTPYKLUH, BBIYUCIISTh 3HAUCHUE BEJIMYMHBI U AaHAJIM3UPOBATH MOJYyYEHHBIE PE3YJIbTaThl C
YYETOM 3aJaHHOM TTOTPEIIHOCTA U3MEPECHUN;

-pa3inyaTh OCHOBHBIE MPU3HAKK M3YUYECHHBIX (DU3MYECKUX MOJIENeil: MarepuaabHas TOYKa,
aOCOJIOTHO TBEPJOE TEJIO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IJIaHETapHas
MOJENb aTOMa, HyKJIOHHAsI MOJIEJIb ATOMHOTO S11pa;

XapaKTEpU30BaTh MPUHIUIBI ICUCTBUS U3YYEHHBIX MTPUOOPOB U TEXHHUUECKUX YCTPOWCTB C
ONOpPOM HAa HMX OMMCAHMS (B TOM YHUCIE: CHUIOMETP, NATYUKU IOJOKEHUS, PACCTOSHHS H
YCKOpEHUs, pakera, 3XO0JIOT, OYKM, IEPUCKOI, QoToamnmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JA03UMETP, KaMmepa BuiibcoHa), UCIONIb3ys 3HaHHUSI O CBOMCTBaxX (hPU3MUYECKUX
ABJICHUM U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

-ACIIOJIb30BATh CXEMbl M CXEMATHYHBIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB IMPU PEIICHUU Y4eOHO--
INPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl Uil IOCTPOCHUS H300paKeHHUH B IJIOCKOM
3epKajie 1 coOMparole JUH3E;

-IPUBOJUTh  MpUMEpPbl  (HAXOOUTh HMHPOPMALMIO O TMpPUMEpPax) MNPAKTUYECKOIro
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEJHEBHOM KH3HU [UIsi oOecnedyeHus
0e30MmacHOCTH IpH 00pallleHnu ¢ MpUOOpaMu U TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPaHEHUS
310pPOBbs M COOTIOAEHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOILIEH CpeJIe;
-OCYILIECTBIIATh MOMCK HMHPoOpMauuu  (¢pu3nueckoro conaepkanuss B  HMHTepHeTe,
CaMOCTOATENbHO  (OPMYJIMpPYsT TOMCKOBBIM 3alpoc, HAaxXOIUTh MyTH ONPEACIICHUS
JOCTOBEPHOCTH  MOJTY4YeHHOM UWHGOpMalMd Ha OCHOBE MMEIOUIMXCA 3HAHUW U
JOTIOJTHUTENIBHBIX UICTOYHUKOB;

-MCMOJb30BATh MPHU BBIMOTHEHUM YYE€OHBIX 3aJaHUN HAy4YHO-MOMYJSIPHYIO JIUTEpPaTypy
($u3MUeCcKOro coaepXaHus, CIpaBOUYHbIE MaTepualbl, pecypchbl cetu MHTepHeT, BIaJeTh
npuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMaLMK U3 OJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

-c0O3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOLICHHS] Ha OCHOBE MH(OpMAIUH U3
HECKOJBKHX MCTOYHUKOB (PU3MUECKOTO COAEPM aHUs, IMyOJIMYHO MPEACTABISTh PE3YJIbTAThI
MIPOEKTHOW WJIM HMCCIEA0BATENBCKON JEATEIBHOCTH, MPU ITOM T'PAaMOTHO MCIOJIb30BAThH
W3YYCHHBIM TIOHSATHMHBIA amnmapar W3y4yaeMoro pasnaena (U3MKu W COMPOBOXKIATH
BBICTYIUICHHE MTPE3EHTALNEH ¢ yUETOM 0COOEHHOCTEH ayJUTOPUH CBEPCTHUKOB.
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. bu6mmoreka [JOK
. 2 0
2.2 JIBr>keHre U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. 2 1
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3./IBukeHne u B3auMojaeiicTBre TeJl
bu6mmoreka [IOK
. 3 0 1
31 MexaHHHCCKOE ABMKCHHE https://m.eds00.ru/7f416194
bu6mmoreka [IOK
. 4 0 1
3.2 HMuepruta, Macca, II0THOCTS https://m.eds00.ru/7f416194
bu6mmorexa [IOK
. . 14 1 2
3.3 Crna. Bupst cun https://m.eds00.ru/7f416194
Hroro no pasneny 21
Pasznea 4./laBiieHue TBEPABIX TeJl, }KUAKOCTEl U ra3oB
41 [aBnenue. Ilepenaya nasieHuss TBEPABIMU TEJIAMU, 3 0 1 bubnuotexa [JOK

KUOKOCTAMHU U razaMu

https://m.edsoo0.ru/7f416194
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bu6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > 0 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoceproe nasenme 6 0 1 https://m.edso0.ru/7f416194
. N bu6mmoreka [IOK
4.4 JleficTBHE )KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7 1 3 https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3znen S5.PaboTra u MOIIIHOCTB. JHEPIUs
bubmuorexa [JOK
51 Pabora  momHoCTS 3 0 . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie Mexanm3mb! > 0 1 https://m.edso0.ru/7f416194
bu6mmorexka [IOK
53 Mexanuteckas sneprus 4 1 0 https://m.edso0.ru/7f416194
HWroro no pasaeiny 12
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 15
8 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB M TeM (uu¢posBbie)
Ne ni/m R — Beero KOH;pOJIbeI HpﬁaKaneCKne 0BPA30BATETBHBIE
e padoTsl padoTbI pecypesI
Paznen 1.TensioBble siBJieHUsI
. bu6mmoreka [JOK
1 CTpoeHue u CBOHCTBA BemieCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenossie mponecce! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 28
Pa3nes 2.2yieKTpryecKre 1 MATHUTHBIE SIBJICHHUS
21 DneKTpuYecKue 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnmnoreka [JOK
' HUX B3aUMOJeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBII AIEKTPHUYECKHII TOK 20 1 7 bubumorexa LIOK

https://m.edsoo.ru/7f4181ce
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bu6mmoreka [IOK

. 1 1.
2.3 MaruTHpIC sBICHH 6 ° https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 JICKTPOMATHHTHASA HHIYKINA 0 0 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5
9 KJIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
(uudpossbie)
Ne n/m| HammeHoBaHMe pa3/ie/ioB U TeM NPOrpaMMbl Beero KOgITpOJIbHLIe HpﬁaKTH‘IECKHe 06pasoBaTeIbHbIC
padoTbI padoTbI pecypesI
Pa3nen 1.Mexanunuyeckue siBJeHHUs
11 MexaHn4eCKOe JBMIKCHUE U CIIOCOOBI €TI0 OIMCAHMS 10 0 1 Erommozexa [OK
https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. 2
1.2 Bsaumopeiictaue Ten 0 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: 1
13 3aKoH®I coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
HUroro no paszaeny 40
Pa3nen 2.Mexannyeckue Koje0aHUs U BOJHbI
bu6mmoreka [JOK
, 7
2.1 Mexanuucckue koneoanms 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. 1
22 Mexanureciue BOTHEL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 15
Pa3jen 3.2/ieKTpOMAarHUTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHbBI
31 DNEeKTPOMArHUTHOE TI0JI€ U AJIEKTPOMArHUTHBIS 6 0 2 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 6
Pa3nen 4.CBeToBbIe IBJIEHUS
4.1 3aKOHBI PACIPOCTPAHCHHSI CBETA 6 0 2 butGmuoreka [IOK
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bubmuoreka [JOK
4.2 Jlum3pt 1 OMTHHCCKHE PUOOPE! 0 3 https:/m.edsoo.ru/7f41aa6
bubmuoreka [JOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznea S.KBaHTOBBIE SIBJIEHUSA
bu6mmoreka [IOK
5.1 HcmyckaHue U MOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
5.2 CTpoenue aTommoro sapa 6 1 https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
53 #lnepHpie peakiui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro 1o pazaeny 17
Paspnen 6.11oBTOpHUTEIBLHO-0000 1AM MOAY.Ib
6.1 [ToBTOpEeHME M 00600IIIEHUE CONEPKAHUS Kypca 9 2 bubnnoreka [JOK
' ¢busuku 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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