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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3KMKe Ha ypOBHE OCHOBHOI'O 0OIEro 0oOpa3oBaHUsI COCTaBJEHA Ha
OCHOBE TOJIOKEHHU M TpeOOBaHMII K pe3yibTaTaM OCBOCHHSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenbHOM Tmporpammbl, mpeactaBieHHbix B OI'OC OO0, a Takxke c y4y€roM
denepasibHOM paboyeil mporpamMmbl BocnuTaHusi U KoHIenuuu mnpenojaBaHus y4eOHOIo
npeamera « Pu3nkay.

Ha m3yuenue ¢usuku (0a30BbIl YPOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
oTBoauTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 gacoB (2
yaca B Henenio), B 9 kimacce — 102 yvaca (3 waca B HEACIHIO).

COILEPKXAHUE OBYUYEHUA
7 KJIACC

Pa3znen 1. ®u3nka u e€ poJib B NO3HAHUN OKPY KAIOIIEro MUpa.

®uznka — Hayka o npupoze. SAsnenus npupoasl. Pu3HUecKHUe SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BeUYUHbL. V3Mepenue ¢uznueckux BeluduH. Du3zndeckue Mnpuodopsl.
ITorpemnocTs H3MepeHnii. Mexx1yHapoaHasi CUCTEMA €IUMHULL.

Kax ¢usuka u npyrue ectecTBeHHbIE HAYKH U3y4aroT NpUpoAy. EcTecTBeHHO-Hay4UHbII
METOJl TMO3HaHHUA: HaOJIOJEHHE, MOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABUKEHHE THIIOTES,
HKCIIEPUMEHT IO TPOBEPKE TUIOTE3, OOBACHEHHE HabmonaeMoro siBiaeHus. OnucaHue
(r3UYECKUX SIBICHHUI C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.
duznyeckre NpudOpsl U MPOIEAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U LU(PPOBHIM
pruOOPOM.

Jlabopamopnuie pabomot u onvimel.

OnpeneneHre UEHbI JEICHUS KAl U3MEPUTEIBHOTO MPUOOpa.

N3mepenune paccTosiHUN.

N3mepenne 00bEMa JKUIKOCTHA U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MaJIbIX TEN.

WN3mepenne TemiepaTypbl MpUH IOMOIIM KHUJAKOCTHOTO TEPMOMETpa M JaTydKa
TeMIEPaTyphl.

[IpoBeneHue nccnenoBaHus 1Mo MPOBEPKE TUITOTE3BI: JAaJbHOCTD MOJETA IAPUKA, MTYIIEHHOTO
TOPU30HTAJIBLHO, TEM OOJIBITIE, YeM OOJIBITIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIE CBe/IeHUS] 0 CTPOEHNHU BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, J0Ka3bIBAIOLIUE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHue 4actull BemecTBa. CBs3b CKOPOCTH ABUIYKEHHS YAaCTHUL] C TEMIIEPATYpPOM.
bpoyHnoBckoe aBuxenue, auddysus. BzaumomeiicTBue 4acTHI] BEIIECTBA: MPUTSHKECHUE U
OTTAJIKUBAHUE.



ArperaTtHble COCTOSIHUS BEIECTBA: CTPOEHUE Ta30B, JKUIKOCTEHM M TBEPIBIX
(kpucTaymyeckux) Tes. B3auMocBs3b MEXy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. (OCOOEHHOCTH  arperaTHbIX
COCTOSIHUU BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHKCHHSI.
Ha6mronenue nuddysun.
HaGnronenue siBneHui, OOBACHSIONIMXCS TMPUTSHKEHUEM WM OTTAJIKMBAHUEM YacCTHI]
BEILIECTBA.
Jlabopamopnuie padbomut u onvimoi.
OreHnka mraMeTpa aToMa METOZIOM PSIOB (C UCTIOB30BaHMEeM GoTorpaduii).
OnpIThl IO HAOJIOJIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
OnbITHl IO OOHAPYKEHUIO JECHCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBu:keHHe H B3aMMOIelCTBHE TeJl.

Mexanuueckoe qBuxkeHue. PaBHOMepHOE M HepaBHOMEpHOE ABMXeHHE. CKOpOCTb.
Cpennsisi CKOpoCTh ITPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu u BpeMeHU ABUKEHUS.

SBnenue wHepuuH. 3aKOH MHEpUHMH. B3amMopencTBHE TEl Kak NMPUYMHA U3MEHECHUS
CKOPOCTH JBHYKEHHUA Tell. Macca Kak Mepa MHEpTHOCTH Teia. [InoTHocTe BemecTBa. CBsA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €UHUIE 00BEMA BEILIECTBA.

Cuia kak XapakTepHCTHKA B3auMoAeucTBHs Tell. Cuia ynmpyrocth M 3akoH ['yka.
N3mepennie cuibl ¢ MOMONIBIO AMHAMOMETpA. SIBIeHuE TAroTeHus M cuia tsbkectu. Cuna
TSDKECTH Ha ApYrux mianerax. Bec Ttena. HeBecomocts. CnoxkeHue Cuil, HAPABIEHHBIX 10
onHoil mpsmoil. PaBHopelcTByromas cui. Cuna TpeHus. TpeHHe CKOJNbXKEHUS U TPEHUE
nokosi. TpeHue B pupoJie U TEXHUKE.

Jlemoncmpayuu.

HaGnrogenne MexaHnuecKoro JIBHKEHHS Tela.

N3mepenre CKOpOCTH NPSIMOJIMHENHOTO ABUKEHUS.
Hab6nronenue siBjeHUST HHEPIIUH.

Hab6nronenue n3aMeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TElL.
CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO TEll.

CrioxeHune chil, HallpaBJIEHHBIX M0 OJHON NPSIMOM.

Jlabopamopnwie padbomot u onvimul.
OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBHXKEHHUs (IIapuka B KUJIKOCTH, MOJCIH
AIIEKTPUYECKOTO aBTOMOOWJIS U TaK Jjasee).
OnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS Opycka WIM HIapuKa MO0 HaKJIOHHOM
IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TEINA.
OnbIThl, EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsHKkeHUs (aAeopmanuu) MNpyKUHBI OT
PUJIOKEHHOU CHJIBI.
OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJBKEHUSA OT BECa Tea U
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, :KUIAKOCTEN U ra3oB.



HaBnenne. CrocoObl yMEHBIIEHUS W yBEIMYEHMs JAaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJeHHUs raza OT o0ObéMa, TemrepaTyphl. llepenaya gaBieHus TBEPABIMU
TeJIaMH, JKUJIKOCTIMHU U ra3amu. 3akoH [lackansa. [[HeBMaTHUecKne MallMHBI. 3aBUCUMOCTD
JABJICHUS KUAKOCTH OT IIyOuHbL. ['mapocratuueckuit nmapanokc. CooOIammmecs: cocyabl.
IM'uapaBanyeckre MEXaHU3MBI.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpHunHbBI CyIIeCTBOBaHMS BO3AYIIHON
o6onouku 3emiu. OnbiT Toppudennu. M3mepenne atMochepHOTo AaBiIeHUS. 3aBUCUMOCTh
aTMOC(EpHOro JaBJEHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(EPHOro JIaBJICHUS.

JleyicTBME KUIAKOCTH M Tra3a Ha IOIPYKEHHOE B HUX Teno. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TeMIEPATypPHI.

Ilepenaua gaBneHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecs: CoCy/bl.

I'mapaBamyeckunii mpecc.

[IposiBnenue nercTBHs aTMOC(HEPHOTO AaBICHUS.

3aBUCHUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOW YacTU Telaa M IUIOTHOCTH
AKUJTKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUIKOCTH.

VYcnoBue niaBaHusl TEN: MJIABAHWE WM MOTPYKEHUE TEI B 3aBUCHMOCTU OT COOTHOIICHHS
IJIOTHOCTEM TEJa U HKUJIKOCTH.

Jlabopamopnuie pabomot u onvimeot.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMaA MOTPYKEHHOMN B )KUIAKOCTh YaCTH
Tena.

Ornpenenenne BBITAIKUBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIICH CUIIbI, IEMCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT
Macchbl Tena.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIONICH HaA TEIO B
KUAKOCTH, OT 00BbEMA NOTPY>KEHHOM B )KUIKOCTh YACTH TEJA U OT IJIOTHOCTHU KUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKM M ONpenesieHue eé
IrPYy30II0ABEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTH. DHEPrus.

Mexanudeckas padota. MOITHOCTb.

[IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCThb. [IpaBuio paBHOBecHs
peiuara. llpumeHeHue mnpaBuia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPABHIION
mexanuku. KITJ[ mpocteix mexann3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckasa sHeprus. KuHeTmueckas M moTeHUManbHas sHeprus. lIpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOUN SHEPTUH B IPYroil. 3aKOH COXpaHEHUS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomut u onvimul.



Onpenenenue padOThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJla 0 TOPU30HTAIBHON
OBEPXHOCTH.
HccnenoBanue yciioBHil paBHOBECHS pblyara.
N3amepenune KIIJ] HaKIOHHOM IJIOCKOCTH.
N3ydeHne 3akoHa COXpaHEHHUSI MEXaHUYECKOU SHEPTUU.
7 KJIACC

Pa3nen 6. TenioBble IBJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOpUM CTPOECHHS BEILECTBA.
Macca u pa3Mmepbl aTOMOB M MOJEKYJI. ONbITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenn  TBEPAOro, JKUAKOTO M Ta3000pa3HOrO  COCTOSIHMM  BEIIECTBa.
Kpucrannnueckue u amopgnsie Tena. OO0bsICHEHUE CBOMCTB Ia30B, >KUIKOCTEH M TBEPIBIX
T€I HAa OCHOBE TOJIOKEHUW MOJIEKYJSIPHO--KUHETUYECKOW Teopuu. (CMayuBaHWE U
KalWJUBIPHBIC SIBJIEHUSA. TEIUIOBOE pPaCIIMPEHUE U CHKATHE.

Temneparypa. CBs3p TeMmmeparypsl CO CKOPOCTBIO TEILUIOBOTO JBHYKEHUS YaCTHULI.
Buytpennss sHeprus. CrnocoObl M3MEHEHHMs BHYTPEHHEH SHepruu: Terionepenaya |
coBeplieHHne padoThl. Buibl Teronepenayn: TeMIONpPOBOJHOCTb, KOHBEKIUS, U3IIyYECHHUE.

KonuyecTBo TeminoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TemiooOMeH U TEIIoBOE
paBHOBecHe.  YpaBHEHUE  TeruloBoro  OamaHca. [lnaBineHme W OTBepJEBaHHE
KPUCTAJJIMYECKUX BEIIECTB. YJelbHas TeruioTa MiaBieHus. [lapooOpazoBanue u
koHgeHcanus. Vcnapenue. Kunenue. YaenpHas Teriora mapooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEpaTypbl KUMIEHUS OT aTMOC(PEPHOTO JABICHUS.

BnaxHocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIUIOTA CTOPAHMUS.

[Ipunuunel padotel TemnoBbix aurareneit KIIJ[ temnoBoro nsuratens. TeruoBbie
JIBUTATEIIN U 3allMTa OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHMsI U ITPEBPALLCHHS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

HaOmnronenue OpoyHOBCKOTO JABUKEHUS.

Ha6nronenue nuddysun.

HabGnroneHue siBjeHni cMaunBaHUs U KAWJUIIPHBIX SIBJICHUU.
Habioienue TemnoBoro pacmpenust Tel.

M3MmeHeHue naBlieHus Ta3a Npu U3MEHEeHUH 00bEMa 1 HarpeBaHUU WM OXJTaXKICHHUH.
IIpaBuiia n3MepeHus TemIepaTypsl.

Bunsl Tenonepenaym.

OxJtaXkieHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.
CpaBHEHHE TEIJIOEMKOCTEN pa3IMYHbIX BEILIECTB.
HabGnronenue kumneHus.

Habmoienue nocTostHCTBa TeMIEPATyPhl MPH TIIABJICHHUH.
Moenu TeIUIOBBIX ABUTATEIICH.



Jlabopamopnwie pabomot u onvimot.
OnBITH IO OOHAPYKEHUIO IEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOM COJIM MJIK caxapa.
OnbIThl 110 HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
Onpenenenue AaBiICHUS BO3yXa B OaJJIOHE IINPHUIIA.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro o0bEéMa U HarpeBaHUs
WJIA OXJIAXICHHUS.
IIpoBepka TUNOTE3bl JUHEWHOW 3aBUCMMOCTH JJIMHBI  CTOJOMKA  KUJAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
Hab6nronenue n3MeHeHnst BHyTpEHHEN SHEPTUu Teja B pe3yJibTaTe Terlonepeauu U padoThl
BHEIIHUX CHII.
UccnenoBanue siBJIeHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsSUeid BOJIBI.
Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM NpPH TEIIOOOMEHE C HAarpeThiM
METAITUYECKUM LUITUHIPOM.
Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
Hccnenosanue npouecca UCIIapeHus.
Ornpenenenne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
Ornpenenenue yaelnbHOM TEIIOTHI MIABICHUS JbA.

Pa3znes 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

DnekTpuzanus Tei. J[Ba poaa 3JIeKTPUYECKUX 3apsioB. B3anMmoielicTBrue 3apsyKeHHBIX
ten. 3akoH Kynmona (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apsDKEHHBIX TEJI OT BEITUYUHBI
3apsiIOB U PACCTOSTHUS MEXKY TEJIaMH ).

OnekTpuueckoe  mosie.  Hampssk€HHOCTh — 3nekTpuueckoro  moiid.  IIpuHnun
CYTIEPIIO3UIINH dTEKTPUIECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTapHbIA dJIeKTpuueckuid 3apsa. CtpoeHue
aroMa. [IpoBOAHUKYM U JUAJIEKTPUKU. 3AKOH COXPAHECHUS DJIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKa. McTouHuKM
MOCTOSTHHOTO TOKa. JIEHCTBUS DJIEKTPUUYECKOTO TOKa (TETUIOBOE, XUMUYECKOE, MAarHUTHOE).
DIEKTPUYECKUM TOK B )KUAKOCTSAX U ra3ax.

Onektpudeckas nenb. Cuiia Toka. OnekTpuyeckoe HanpspkeHue. (CONpOTUBIICHHE
MMPOBOAHUKA. YIEIBHOE COINPOTUBICHHE BeniecTBa. 3akoH Oma Uil ydacTKa LEMH.
ITocnenoBarenbHOE M ApPALIEIBHOE COEIMHEHHUE IPOBOIHUKOB.

PaboTa u MOIIHOCTH 3JI€KTpUYECKOro Toka. 3akoH J[koyns—Jlenna. Dnexkrpuyeckue
IIETNH ¥ IOTPEOUTENHN IEKTPUIECKOM dHeprun B ObITy. KOpoTKoe 3aMbIkaHue.

[TocTtostHHbIe MarHuThl. B3anmoAencTBUE NMOCTOSHHBIX MAarHUTOB. MAarHutHoOeE MoOJe.
MarauTtHoe nosie 3eMJIM U €r0 3HaUY€HuE IS )KU3HU Ha 3emuie. OnbIT OpcTena. MaroutHoe
MOJIE DJJIEKTPUUECKOrO TOKA. IlIpruMeHeHune »dIEeKTpOMAarHuToB B TEXHUKE. JlencTBue
MarHUTHOTO TIOJSl HAa MPOBOJHHMK C TOKOM. OJEKTPOABUraTEIb IOCTOSHHOTO TOKA.
Hcnonbs30BaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajnies. SBieHue 3yeKTpoMarHuTHOM uHAykuuu. [IpaBuno Jlenua.
Onextporenepatop. CrocoObl MOTYYEHUs SJAEKTPUUYECKON HHEPruu. DJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPIUH.



Jlemoncmpayuu.
DNeKTpU3alus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AENUCTBUE HIIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAast UHIYKITUSI.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3apsI0B.
[TpoBOIHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHNKN TOCTOSTHHOTO TOKA.
JIlencTBUS 3NEKTPUUECKOTO TOKA.
DIIEKTPUYECKUN TOK B )KUIKOCTH.
["a3oBbIi pa3psn.
N3MepeHne cuitbl TOKa aMIIEpMETPOM.
N3Mepenune 37eKTpuyecKoro HapsKEHUsT BOJIbTMETPOM.
Peocrar n MmarasuH cOnpoTUBIIECHUN.
B3anmoneiicTBrE MOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHuEe HEBO3MOXKHOCTHU Pa3/IeJICHUS MOJIOCOB MAarHUTa.
MopaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
OmneIT Dpcrena.
MarauTHoOE 1oje TOKa. JIEKTPOMArHuUT.
JlelicTBHE€ MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
UccnenoBanue sSiBICHUS DJIEKTPOMArHUTHON MHIYKIIUU.
Onbitel Dapanes.
3aBUCHUMOCTh HaNlPaBJIECHUSI HHAYKIIMOHHOIO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DIIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomut u onvimul.
OnbITH IO HAOTIOJEHUIO AIEKTPU3ALMU TET UHIYKIIMEH U TIPU COMIPUKOCHOBEHHH.
HccnenoBanue AeHCTBUA SJICKTPUUECKOTO MOJISI HA TPOBOJHUKHU U JUDIICKTPUKH.
COopka u mpoBepka paboThI IEKTPUIECKOMN IIEMU TTOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUE CUJIBI TOKA.
N3mepenue u peryaupoBaHue HAMPSHKCHUS.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO Y€PE3 PE3UCTOP, OT COMPOTUBIICHUS
PE3UCTOPA U HAMPSHKEHUST HA PE3UCTOPE.
OMNBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS TPOBOHUKA OT
€ro JUIMHBI, IJIOMIAIX MOTIEPEYHOI0 CEYEHHUS U MaTepuaia.
ITpoBepka mpaBuiia CI0KEHHUS HANPSHKEHUW MPU MOCIEA0OBATEIIBHOM COECMHEHUU JIBYX
PE3UCTOPOB.
[TpoBepka npaBuia AJisg CHIbI TOKA MPU MapauieIbHOM COCTMHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOUTHOCTH JJIEKTPUUYECKOTO TOKA, BBIIEIISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HAIIPSYKEHUS HAa HEM.



Onpenenenne KIIJ[ HarpeBaTess.

HccenenoBanre MarHuTHOTO B3aMMOJIEHCTBUS ITOCTOSIHHBIX MArHUTOB.

N3yyenne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MAarHUTOB NIPU UX OOBEIUHEHUU U Pa3ICICHUH.
Hccnenoanne nercTBUs JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KAaTyIIKH C TOKOM H
MAarHyTa OT CUJIbI TOKA M HAIIPABJICHUs TOKA B KATYIIKE.

N3ydenne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpyrpoBanue u u3ydeHue padoThl JIEKTPOABUTATES.

N3smepenue KII/] anexkrpoaBuraTenbHON yCTAHOBKH.

OneITbl 1O HKCCIAEAOBAHUIO SIBJCHUS SJIEKTPOMAarHUTHOW WHIAYKUWU: UCCIEIOBaHUE

VM3MEHECHHMU 3HAYCHUS U HAIIPaBJIEHUs MHAYKIMOHHOTO TOKA.
7 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexanunueckoe nBmxeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIIBHOCTh
MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOEe mnpsMoNMHENHOE nBMXkeHue. HepaBHOMepHOe
MPSMOJIMHEWHOE JBHKeHUE. CpenHssi 1 MIHOBEHHAsl CKOPOCTh TeJld NPU HEPABHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJMHEHOe JBHKeHHe. (CBOOOAHOE MajJeHUeE.
OmnbiTel ['anunes.

PaBHOMepHOE nBMMX)EHUE 110 OKPYKHOCTH. [lepron n yactora obpamenus. JIunerinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHUE.

Ilepssiii 3axkoH HproToHa. Bropoit 3akoH Hetorona. Tpernii 3akon Herorona. [IpuHmmn
CYyHEPIO3ULIU CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHS CKOJbXEHHUS], CHJIa TPEHUS
ITOKOS1, IPYTHE€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHUE CBOOOJHOrO MaJICHUs.
JIBmxenne miaHeT BOkpyr Cousnna. IlepBas kocmuueckass ckopoctb. HeBecoMocTh u
[IEpErpy3KH.

PaBHOBecue MatepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHoBecue TBEPIOTO
TeJa ¢ 3aKPEIUNIEHHON OChIO BpaleHuss. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynsc tena. U3menenne umnyinbsca. Mmnynbe cunbl. 3aKOH COXpaHEHUS! UMITYJIbCA.
PeakTuBHOE OBHI)KECHHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu M padotel. [loTeHManbHas sHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MJIU.
[loreHunanbHass »dHeprusi cxkarod npykuHbl. KunHetmueckas dsHeprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKkoro JIBUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue IyTEN U TPAEKTOPUM ABUKEHHUSI OJHOTO M TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.

N3mepenne cKopoCTH U yCKOPEHUS TPSMOJIUHEUNHOTO IBUKEHUS.



HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

Habuntoienue nBUKEHUs Tela 0 OKPYKHOCTH.

HabutoieHne MexaHM4ecKUX SIBJICHUM, IPOUCXOASIINX B cucTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOMHETa PU3UKU.
3aBUCUMOCTh YCKOPEHHUS T€Jla OT MACChl TeJla U ACHCTBYIOIIEH HAa HETO CHUIIBI.
Habmoienue paBeHCTBa CHIT ITPHU B3aUMOJICHCTBUH TETI.

M3meHenue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrysbca py B3aMMOJECUCTBUM TEIL.

[IpeoOpa3zoBaHus SHEPTUH MIPU B3aUMOJICHCTBUH TEJI.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUUECKON SHEPTUU IPU CBOOOAHOM Ma/ICHUU.

CoxpaHeHHe MEXaHUYECKOM JHEPTUU IPH JBUKEHUU TEJIA O] ACHCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomot u onvimeul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa M JaJbHEHMIIEr0 paBHOMEPHOIO JIBH)KECHHS IIapUKa
WJIU TEJICKKH.

OnpeneneHue cpegHed CKOPOCTH CKOJIBKEHHMS OpycKka WM JIBOKEHHSI IIapuKa 110
HAaKJIOHHOMU IIOCKOCTH.

OnpeneneHne YCKOpEHUs Tella NPH PABHOYCKOPEHHOM JBWKEHHHM 110 HAKJIOHHOMN
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH MYTH OT BPEMEHUM NpPU PABHOYCKOPEHHOM [BHXKEHUU 0e€3
HAYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €Cau NMPU PAaBHOYCKOPEHHOM JABM)KEHHUU O€3 HayalbHOM CKOPOCTH
IIyTH OTHOCATCSI KaK PsiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIbI TPEHUSI CKOJIBKEHUSI OT CUJTbI HOPMAJIBHOTO JaBJICHUSI.
Onpenenenne kKo3hPUIIMEHTA TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPY>KUHBI.

Omnpenenenve pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBMKEHHUH TeJia M0 TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenue pabOTbl CHJIBI  YOPYTOCTH TMpPU TMOABEME TIpy3a C HCMIOJIB30BAHHEM
HETMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHue 3aKOHa COXPAHEHUsI SHEPTUU.

Pa3nes 9. Mexanuyeckue KoJjie0aHus U BOJIHBI.

Koneb6arenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJEOAHMI: Mepro, 4acToTa,
aMIuIMTyaa. MaremaTudecKuii ¥ OPYKUHHBIM MaATHUKHU. lIpeBpamieHue sHEpruu Ipu
KOJIe0aTeIbHOM JBUKEHUH.

3aryxatonue KkoJieOaHusi. BriHyXaeHHbIe KoyieOaHus. Pe3onanc. Mexanudeckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. [IposionbHbIE M MonepeyHble BOJIHBL. J[JIMHA BOJIHBI
U CKOPOCTb €€ pacnpocTpaHeHHUs. MeXaHWYecKue BOJIHBI B TBEPAOM TeJE, CEMCMUYECKUE
BOJIHBI.



3Byk. [’ poMKOCTb 3ByKa u BbicoTa ToHA. OTpakeHue 3Byka. H(ppa3ByK U yiIbTpa3ByK.
Jlemoncmpayuu.
Ha6nronenue xonedanuii Te1 MO AEUCTBUEM CUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKHUHE.
Habumroienue BeIHYXIEHHBIX KOJI€OaHHI U pe30HaHca.
PacnipocTpaneHne mpo10JIbHBIX U MTONIEPEYHBIX BOJIH (HA MOJIEIH).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI pE30HAHC.
Jlabopamopnwie padbomot u onvimeul.
OnpeneneHre 4acTOThI U EpUOAa KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.
Omnpenenenre 4acTOTHI U NepHojia KoJeOaHid MPYKUHHOTO MasiTHUKA.
HccnepoBanue 3aBUCMMOCTH NIEpHOJA KOJIEOAHU MOJBEIIEHHOTO K HUTU Ipy3a OT IJIUHBI
HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpro/ia KojeOaHui NpyKUHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBUCUMOCTH IEpUOAA KOJI€OAaHUM Tpy3a, MOJABEIICHHOIO K HUTH, OT MacChl
rpy3a.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHo/ia KoJeOaHui MPYKUHHOIO MAasiTHUKA OT
MAaccChl Tpy3a U )KECTKOCTH NPY>KUHBI.
N3mepenue yckopeHus cBOOOAHOIO MaIeHuUs.
Pa3nen 10. DyiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DIJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. Illkana 37€KTPOMArHUTHBIX BOJH. MCIONB30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH JJIS
COTOBOM CBSA3HU.
DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BoaHOBbBIE CBOMCTBA CBETA.
Hemoncmpavuu.
CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMICTBA CBETA.
Jlabopamopnuie padbomut u onvimul.
N3yuyenune CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TeNedoHa.
Pa3nen 11. CBeToBbIC IBJICHUA.
JlyueBas moznenb cera. Mctounuku cBera. [IpsamonnHeiiHoe paciipoOCTpaHEHUE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceta. [Lnockoe 3epkano. 3aKoH OTPaKEHUsI CBETA.
[Ipenomnenue cBeTa. 3aKoH npesioMieHus cBeta. [loHoe BHyTpeHHEee OTpaKeHue
cBeta. Mcnonb30BaHue NOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xon nyueit B nuH3e. OnTrueckas cucrema ¢oToarmnapara, MUKPOCKOIa U
Teneckona. ['na3 kak ontuyeckas cuctema. biM3opykocTs U 1albHO30PKOCTb.
Paznoxenue 6enoro crera B criekTp. OnbiTel HetoToHA. CliOXKEHUE CIIEKTPaTbHBIX
uBeToB. /lucnepcus cera.
Jemoncmpayuu.
[IpsiMmonuHeHOe pacnpoCcTpaHEeHUE CBETA.
OTtpakeHue cBera.
[TonyyeHnue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.



IIpenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xon nydyei B coOuparolei JInH3e.

XO0J 1y4yelr B pacCEenBAIOIIEN JINH3E.

[Tomyyenue n300pak€HUi ¢ IOMOUIBIO JIHH3.

[Tpunumn aeiicTBus QoroanmapaTa, MUKPOCKOTIA U TEIECKOIIA.
Mopens rina3sa.

Paznoxenue 6emoro cBera B CHEKTP.

[Tomyyenue 6enoro cBeTa MNpu CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimul.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaXKEHHSI CBETOBOTO JIy4a OT yTJia MaJCHUs.
N3ydenne xapakTepUCTUK U300paKeHUs MPEMETA B INIOCKOM 3€pKaJie.

Hccnenoanyne 3aBUCUMOCTH yTriia MPEJIOMIICHHS] CBETOBOIO Jyda OT yrJa MmajJeHusl Ha
TPaHULE «BO3IYX—CTEKIIO.

[Toy4yenue n300paxkeHUi ¢ MOMOIILIO0 COOUPAIOIIEH JTMH3BI.

Omnpenenenue (HOKYCHOTO PaCCTOSHUS U ONTHYECKOM CHIIBI COOMPAIOIICH JIMH3HI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OMNBITHI IO BOCTIPUSITUIO LIBETA IPEAMETOB MPU X HAOIIOJICHUH Yepe3 [IBETOBbIE (DUIIBTPHI.

Pasznea 12. KBanTOBBIC ABJICHHSA.

OmnsiTel Pe3zepdopna u miianerapuas mojens aroma. Monens aroma bopa. Ucnyckanue
Y MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyxnonnas moxaens atomuoro siapa. M3orombsl. PagmoaktuBHBIE mnpeBpamieHust. [lepuon
MOJypacrajia aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOTO M MACCOBOTO YHUCEI. JHEPrus
CBSI3M aTOMHBIX sAnep. CBA3b MacChl W JHEpruu. Peaknuu cuHTE3a W JEJIEHUs SJEp.
Uctounuku sHeprun CosHIA U 3BE3.

SnepHas sHepreTuka. JlencTBus paauoaKTUBHBIX U3JIYYEHUN HA )KUBBIC OPTaHU3MBL.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue tpexkoB B kamepe BumbcoHa.

PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHHM.

Perucrpanus u3nmydeHust IpUPOIHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnwie padbomot u onvimul.

HabGnronenue CrionHpIX ¥ THHEHYATHIX CIICKTPOB H3TYUYCHUS.
UccnenoBanne TPEKOB: HM3MEPEHHE HHEPrUU YACTHUIBI 1O TOPMO3HOMY IyTH (1O
dboTtorpadusim).
N3mepenne paanoakTUBHOTO (oHa.
IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpUTENBEHO--0000IIAIOMIUM  MOAYJIb TpPEAHA3HAYEeH JUIsl CHUCTEMaTU3aluu U
000011IeHHs] TIPEAMETHOTO COJAEPX AHUS M ONbITa JAESITENIbHOCTH, MNPUOOPETEHHOTO MpHU
M3YYEHUH BCETO Kypca (DU3UKHU, a TakKe JUIsl MOATOTOBKA K OCHOBHOMY T'OCYJIapCTBEHHOMY
AK3aMeHy 1o (U3MKe A1 00yUaIOIIUXCsl, BEBIOPABIINX 3TOT YUEOHBIH MPEaMET.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢Gu3MKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHWs HampaBlIeHO Ha
JOCTHKEHHE  JIMYHOCTHBIX, METANpeAMETHBIX U  MPEAMETHBIX  00pa30oBaTEIbHBIX
pE3yNbTaTOB.

JINYHOCTHBIE PE3YJIBTATDHI

B pesynbrare u3ydeHuss (UMK Ha YPOBHE OCHOBHOIO 0OILEro oOpa3oBaHUs Yy
oOyuaronierocst OyayT c(popMupoBaHblI CIAEAYIOIME JUYHOCTHBIE Pe3yJabTAThI B YACTH:

1) naTpuOTHYECKOT0 BOCTIMTAHUS

— MPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3HUECKOI
HAyKU;

— [IEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rPaskKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

— FOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCYXKIEHHHM OOLIECTBEHHO3HAYMMBIXU 3TUYECKHUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUN (DU3UKH;

— OCO3HAHUE BAXHOCTH MOPAJIbHO--3THYECKUX MTPUHIUIIOB B I€ITEIbHOCTH YYEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUS:

— BOCIIPUSITHE ICTETHMUECKUX KauecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HAHME LEHHOCTU (PU3MUECKON HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHWUS MHpa,
OCHOBBI PAa3BUTHS TEXHOJIOTUM, BAJKHEWUILIEW COCTABISAIOIIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, MHTEPECA K UCCIIEIOBATENbCKOM €SI TEIbHOCTH;

5) hopmMupoBaHUsI KYJbTYPbI 3[I0POBbSI M SMOIHOHAJILHOI0 GJIATOTIOTYIHSI:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a >KW3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBui O€30MacHOro TIOBEACHUS Ha TPAHCIOPTE, HA JIOpOTax, C
AIEKTPUUECKUM U TETIOBBIM 000pYAOBaHUEM B JOMAIIHUX YCIOBUSX;

—Cc(OpMHUPOBAHHOCTH HaBbIKa peJICKCUU, TPU3HAHUE CBOETO MIPpaBa Ha OIIUOKY U TaKOTO ke
npaBa y Jpyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIUTAHHUSI:

— aKTMBHOE Y4YacTHE€ B PELICHUHU MPaKTUYECKUX 3a/ay (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3aliy, TopoAa, Kpas) TEXHOJOTMYECKOM W COLUMAIbHOM  HaIlpaBJIEHHOCTH,
TPEOYIOMUX B TOM YHCTE U (U3HMUECKIX 3HAHUM;

— UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPOQECCuil, CBA3aHHBIX C (PUBMKON;

7) 3K0JIOTHYECKOT0 BOCIUTAHMA:



— OpHUEHTAIUs Ha TPUMEHEHUE (PU3NYSCKUX 3HAHUK IS pEeHIeHUS 3aJad B 00JlacTh
OKpYXKaroIel cpejpl, MJIaHUPOBAHKS TMOCTYIIKOB M OLIGHKH WX BO3MOJKHBIX ITOCJCIACTBUI
JUISL OKPYXKAKOLIEH CPEIbl;

— OCO3HAHUE TI00ATEHOTO XapaKTepa AKOJIOTHISCKUX MPOOJIeM U TyTeH UX PEeIIcHUS;

8) aganTanuu K H3MEHSIOMMMCS YCJI0BUAM CONHMAJILHOM M MPUPOIHOI cpebl:

— TMOTPEOHOCTh BO B3aWMOJICHCTBHHM TIPH BBITIOJHEHWW WCCICIOBAHUNA H TIPOEKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPBITOCT OTBITY M 3HAHUSM JIPYTHX;

— TIOBBINICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO EATCITLHOCTD;

— MOTpeOHOCT, B (OPMHUPOBAHWHM HOBBIX 3HAHWM, B TOM 4YHCIEC (OPMYITHPOBATH HJICH,
MOHSTHUS, TUTIOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUSAX;

— OCO3HaHUE NePUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKH;

— IJIAHUPOBAHKE CBOETO PA3BHUTHSI B MPUOOPETEHNN HOBBIX (DU3UUECCKUX 3HAHUH;

— CTpEeMJICHUE aHAJM3UPOBATh U BBISBIISTH B3aUMOCBSI3HM IIPHPOIBI, 00IIECTBA M YKOHOMUKH,
B TOM YHCJI€ C UCIIOJIb30BaHUEM (PH3UUECKUX 3HAHUM;

— OIICHKa CBOMX JICMCTBUU C Y4Y€TOM BIMSHHUSA Ha OKPYXKAIOIIYIO CpEIy, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrare OCBOGHHS TpOrpaMMbl MO (U3UKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHusi y oOyuaroiierocsi OyayT cpopMupoBaHbl MeTamnpeaMeTHbIE Pe3yJbTaThl,
BKJIFOYAIONINE TMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE IEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYJISTUBHBIC YHUBEPCAJIbHBIE YUCOHbBIC JCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble JJornyeckue AeMCTBUA:
BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA 0OBEKTOB (SBJICHU);
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJacCU(UKAIMU, OCHOBAaHMS sl 00OOIICHUs U
CpaBHCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B pacCMaTpuBaeMbIX (hakTax, TaHHBIX U
HaOJIIOJICHHUAX, OTHOCAIINUXCS K (DU3UICCKHUM SBIICHHSIM;
BBISIBIIATh TIPUYUHHO--CJICJICTBEHHBIE CBSI3M TIPH  W3YYCHUU (PU3NYECKUX SBICHUN U
MPOIIECCOB, JIeNlaThb BBIBOABI C HCIOJIb30BAaHUEM JICAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3AKIIOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3UUYECKUX BEJIMYNH;
CaMOCTOSATENIbHO BBIOMpPATh CIOCOO peleHus y4eOHoW ¢u3nueckoil 3anauu (CpaBHEHUE
HECKOJBKMX BapHaHTOB peIIeHUs, BBHIOOp Hauboliee TOAXOMSIIET0 €  Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciiegoBare/bCKHe JAeiCTBHA.
HCIIOJB30BaTh BOMPOCHI KAK UCCIIEI0BATEIILCKUM MHCTPYMEHT MMO3HAHUS,
MPOBOJIUTH TIO0 CAMOCTOSATEIFHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIN (Du3ndeckuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UYECKOTO SIBJICHUS,



OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALINIO, MOIYUYEHHYIO B XOE
UCCJIeIOBAHUSI UJIM DKCIIEPUMEHTA;
CaMOCTOATENbHO (HOpMYTUpOBaTh 000OIIEHHSI U BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaAOJIIOICHUS, OTIBITA, UCCIICIOBAHNS,
MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TaKkKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora c unpopmanmei:
OPUMEHSTh pa3uyHble METOJbl, MHCTPYMEHThl M 3alpochl MpH TIOHCKE U OTOOpE
uH(GOpMAIMH I JAHHBIX ¢ y4ETOM MPeI0KEHHON yueOHOM pu3ndeckoit 3aaauu;
aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3TUYHBIX BUOB
U $hopM IpeCTaBICHNUS;
CaMOCTOSITENIbHO ~ BBIOMpPATh ONTUMAJbHYIO (OpMy TMpeacTaBiIeHUs HHQOpPMALUM U
WUTIOCTPUPOBATh pEIIaeMble 3a/adll HECIOXHBIMU CXeMaMH, JAuarpaMMamH, HWHOU
rpauKoi ¥ UX KOMOWHALIUSAMH.

KoMMyHuKaTHBHBIE YHHBepcalbHble YueOHbI€ JeliCTBUS:
B XOJIe¢ 00CYXJeHUsI Yy4eOHOro Marepuasna, pe3yabTaToB JIabOpaTOPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYk AaeMOI TEMbI U BbICKA3bIBAaTh UJI€U, HALICJICHHBIE HA
pelieHue 3aa4n U nojiepkaHue 0JaroenaTeIbHOCTH OOIEHNS;
COTIOCTABJIATH CBOM CYXKJEHUS C CYKIACHUSIMH JPYTUX YYaCTHUKOB JHANIOra, 0OHApYyKUBAThH
pa3ianyuue ¥ CXOJICTBO MO3ULINH;
BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAaX;
myOJIMYHO TPEACTABIATh PE3yIbTaThl BHIMOJHEHHOTO (PM3UYECKOTO OMBbITa (IKCIIEPUMEHTA,
HCCIIETIOBAHMUS, TIPOEKTA);
MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M HWHIUBHUAYyaJIbHOM pabOTHI MpHU
pELIeHNN KOHKPETHOU (PU3nyecKoi mpoOiIembl;
OPUHUMATh IIEIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BHIBaTh JEHCTBUS MO €&
JOCTHMKEHHIO: pACIpeeNsiTh poyd, OOCYKJaTh MPOLECChl M Pe3yibTaTbl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBIMIOJIHATh CBOIO YacTh pabOThl, JOCTUIas KayeCTBEHHOIO pe3yJjbTaTa [0 CBOEMY
HAIPABIICHUIO U KOOPIAUHUPYS CBOM JICHCTBUS C IPYTUMH YJICHAMUA KOMaH/IbI;
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOATEIHHO
c(hOpMyIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PeryisiTHBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe 1eCTBUS

Camoopranusanus:
BBISIBJIATH MPOOJIEMbl B JKU3HEHHBIX W YYEOHBIX CHUTYyalMsIX, TPEOYIOIIUX ISl pelIeHus
(bu3nYecKuX 3HAHUM;
OPUEHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHS pelIEHUI (MHIUBUAYaIbHOE, TPUHATHE
pelIeHus B TpyNIe, IPUHATHE PELIEHUI IPYIIION );



CaMOCTOSITENIbHO COCTaBIISATh AlITOPUTM  peleHus (u3nMueckod 3ajauyu WM IUIaHa
UCCIIEIOBAaHUS C YYETOM MMEIOIIMXCA PECYpCcOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh MpeUIaracMble BapuaHThl PELICHMI;
7enaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3@ PELLCHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:
JIaBaTh aJCKBATHYIO OLIEHKY CUTYAllMH U NPEUIaraTh Iiad €€ N3MEHEHUS;
OOBSCHATh NPUYMHBI JOCTH)KEHUS (HEIOCTHXKEHUS) pe3yibTaTOB JAESITEIBHOCTH, AABaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTUBBI B JAESATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUS WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIIUXCS CUTYallUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILIHX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;
CTaBUTh c€0sl HA MECTO JPYroro 4ejoBeKa B XOJE CIopa WM AUCKYCCUU HA HAYYHYIO TEMY,
[IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;
MIPU3HABAaTh CBOE MPABO HA OMIMOKY MPU PEIIEHUN (PU3NYECKHUX 337a4 WIH B YTBEPKICHUAX
Ha Hay4YHbIE TEMBI U TAKOE e IIPaBo APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xonIiry oOy4eHus mpeamMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpPaXKaTh
c(hOpPMHPOBAHHOCTH Y 00YJAIOIITUXCS YMCHHIA:
-MCTIOJB30BATh MOHATHUS: (PU3NYECKHE U XUMHUUYECKHE SIBICHHS, HAOII0IEHUE, SKCIIEPUMEHT,
MOJI€JIb, TUTIOTE3a, €UHUIIBI (PU3UYECKUX BEIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS
BeliecTBa (TBEPAOE, KUJAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBI)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJUHEHHOE), TPAaeKTOpHsS, PaBHOJCHCTBYIOIAs Cuiia, aedopmars
(ynpyrasi, iacTu4eckas), HeBeCOMOCTb, COOOIIAIOIITUECS COCY/bI;
-paznuyath sBiaeHUs (qud@ys3usi, TEIIIOBOE IBIKEHHWE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JIBWKEHUE, HEPAaBHOMEPHOE JBWKCHUE, WHEPIUS, B3aUMOJCHCTBUE TEJ, pPaBHOBECUE
TBEPIBIX TEJI C 3aKPEIJIEHHOW OCBhIO BpalleHUs, Mepefava JaBlieHWus TBEPABIMU TEIaMH,
KUAKOCTAMH H Ta3aMd, arMocepHOe [aBlieHWEe, IUIaBaHHWE TENI, TPEBpaIICHUS
MEXaHUYCCKON SHEPTHH) 1O ONHMCAHHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;
-pacro3HaBaTh MPOSIBICHUE U3yUYCHHBIX (DU3UYECKUX SIBICHHUI B OKPY’KAIOIIEM MUPE, B TOM
yucie (U3nYecKre SBJICHUS B IPUPOJIC: MPUMEPHI JBMKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOH W HEKHBOW TPHPOJE, JCHCTBHUE CHUJIBI TPECHHS B MPUPOJIC M TEXHHUKE, BIIUSHHC
aTMOC(EPHOTO JIaBJICHUS Ha KUBOH OpraHU3M, IIJIaBaHWE PBIO, phIYary B TEJIe YeIOBeKa, MPU
ATOM TMEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B YUEOHYIO, BBIJICTSTH CYIIECTBEHHBIC CBOMCTBA
(mpu3zHaKK) GUUIECKUX SIBICHUI;
-OIMChIBATh M3yYEHHbIE CBOWCTBA TeN M (DU3UYECKUE SIBICHMS, UCHOJB3Yyd (U3MUYECKUE
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BEUIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIIHSS CKOPOCTb,
CUja YyHOpYyrocTd, CHJIa TSKECTH, BEC Tejla, Cuja TPEHUus, JaBlieHue (TBEPAOro Teia,
AKUJKOCTH, Ta3a), BbITAJKUBAIONIAS CHJIa, MEXaHMYECKas padoTa, MOIIHOCTh, IJIEYO CHUIIBI,



MOMEHT CHJIbI, KO3(POHUIIMEHT TMOJE3HOTO JEHCTBUS MEXAHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL SHEPTHsl), NpPU OMNHCAHUU TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICI
UCIIOJIb3YeMbIX BEIMYMH, WX OOO3HAYEHUS U CJAUHMIIBI (DU3UYECKUX BEIMYMH, HAXOJUTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMU BETMYMHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUINH;

-XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHUS W MPOIECCHI, MCMOJIB3Ys IpaBHIIa
CIIOXEHUs1 cui (BIOJb ONHOW mpsMoi), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena,
paBUJIO paBHOBECHUs phluara (010Ka), «30JI0TOE MPABHUIIO» MEXAHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW PHEPruH, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aIIMCHIBAThH
€ro MaTEMaTUYECKOE BBIPAKECHUE;

-00BACHATh (PU3UYECKHUE SBIICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTyallud NPaKTUKO-OPUECHTUPOBAHHOTO XAPAKTEPA: BBISBIATH NMPUYUHHO--CJICICTBEHHbBIC
CBSI3U, CTPOUTHb OOBsICHEHHWE M3 1-2 JOrMYecKuX IMaroB ¢ omnopod Ha 1-2 W3ydeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

-peliath pacu€THbIC 3a7ja4u B 1—2 NelCTBUS, UCTIOJB3YsI 3aKOHBI U (DOPMYJIbI, CBSA3BIBAIOIINE
(r3nUecKue BEIMYMHBL: HA OCHOBE aHajIn3a YCJIOBUS 3aJa4M 3alUChIBaTh KPATKOE YCIOBUE,
MOJCTABIATh (PU3MYECKHE BEIMYMHBI B (OPMYNIBI W TPOBOJUTH PACUETHI, HAXOJUTh
CIIPaBOYHbIE JaHHBIC, HEOOXOJIUMBIC MJI1 pEUICHUs 3ajad, OIEHUBATh PEaTUCTUYHOCTH
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBath MpoOJeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3HMUYECKUX METOJOB, B
ONMMCAHUU UCCIEIOBAHMS BBIACIATH IPOBEPSIEMOE MPEANONIOKEHUE (TUOTE3Y), pa3audaTh U
MHTEPIPETUPOBATh TOJYUYCHHBIN pe3ysibTaT, HaXOJIWTh OIIMOKM B XOJ€ OIMbITa, JeIaTh
BBIBOJIBI 10 €T0 PE3YJIbTaTaM;

-IPOBOJIUTH OIIBITHI 110 HAOIOACHHUIO (DU3UYECKUX SIBJICHUN WIM (PU3MYECKUX CBOWCTB TEII:
(bopMyIupoBaTh MPOBEPSIEMbIE MPEANOIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aITUCHIBATH X0/ OMbITAa U ((OPMYJIUPOBATH BHIBOJIHI;

-BBITIOJIHSATh MPSIMbIE U3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MacChl Teja, 00bEMa, CUIIbl U
TEMIIEpaTypbl C WCIOJb30BAaHUEM AaHAJIOTOBBIX W IUGPOBBIX TPHUOOPOB, 3aMUCHIBATH
MoKa3aHus MpUOOPOB € yUETOM 33aJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUM;
-POBOJIUTh HMCCJIEOBAHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYUHBI OT JPYro ¢
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTHU MyTH PAaBHOMEPHO JBUXKYIIIETOCS Teja
OT BPEMEHHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOIBKEHHS OT Beca Tesa, KauecTBa 00paboTKu
MMOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CHJIbI TPEHHUS OT IUIOLIAJA CONPUKOCHOBEHUS TEN,
CWJIBI YIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BEITAIKUBAIOIICH CHIIBI OT 00bhEMa OTPYKEHHON
YacTH Tela M OT TUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJa, OT IIyOUHBI,
Ha KOTOPYIO MOTrPY’KEHO TEJO, YCIOBHUM IUIABAHUS TEJ, YCIOBUW PABHOBECHUS pblUara u
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOrO MCCIIEIOBAaHUS, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUS, CIEays NPEMIOKEHHOMY IUIaHy, (UKCHPOBATH PE3YyJIbTaThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIEC NPEIJIOKCHHBIX TaOIHI U
rpaduKoB, JeNaTh BHIBOABI IO pe3yjIbTaTaM UCCIEI0BAHMUS;

-IPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYUH (IUIOTHOCTH BEIIECTBA KUIKOCTU
Y TBEPIOrO TeNa, CAJIA TPEHHUS CKOJBKECHUS, JABIICHUE BO3/1yXa, BBITAJKUBAIOIIAS CHUJIA,



JCHCTBYIOIIAsl Ha TMOTPYKEHHOE B KUAKOCTH TENO, KOIPQPHUIMEHT MOJE3HOTO ACHCTBHS
IPOCTBIX MEXAHU3MOB), CJIEys PEAJIOKEHHON NHCTPYKLUU: TIPU BBIIIOJIHEHUH U3MEPEHUI
coOUpPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYCHUE HCKOMOM BEJINYMHBI;
-coOMI0IaTh  MpaBuja TEXHUKM Oe3omacHocTH mpu  pabore C  J1abopaTOpHBIM
000py10BaHUEM;

-yKa3blBaTh MPUHIMIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOINAIOIIUECS COCYAbI, OapoMeTp, pblYar, MOABUKHBIA M HETOJBHKHBIHI
0JIOK, HAKJIOHHAs! TJIOCKOCTB;

-XapaKTepU30BaTh MPUHIUIIBI AEUCTBUSA U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OMOpOM Ha HX ONUCaHUs (B TOM 4YHUCIE: MOALIMIHUKH, YCTPOHMCTBO BOJOINPOBOJA,
TUAPABINYECKUANA MPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC, apEOMETP), UCHOJB3Ys
3HAHUS O CBOMCTBaX (PU3MYECKHX SABJICHUM M HEOOXOAUMMble (DU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

-IPUBOJIUTh  MpUMEpbl  (HAXOAUTh HMHGPOPMALMIO O TpUMeEpax) MPaKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TIOBCEJIHEBHOM JKU3HU M oOecreueHus
0€30MacHOCTH MpU OOpallleHUH ¢ TpUOOpaMu U TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPaHEHUS
310pPOBbS U COOJIFOAEHUSI HOPM HKOJIOTMYECKOTO TTOBEICHHMS B OKPYKAIOLIEH Cpelie;
-OCYIIECTBIISITh OTOOP UCTOUYHMKOB MH(pOpMauu B IHTepHETE B COOTBETCTBUU C 3a/IaHHBIM
IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUU M IMyTEM CPAaBHEHMS Pa3IMYHBIX
MCTOYHUKOB BBLACIATh HH(OPMALINIO, KOTOPAsl IBJSIETCS] IPOTUBOPEUMBON UITM MOKET OBITH
HEJIOCTOBEPHOM;

-MCMOJb30BATh MPU BBITOJHEHUH YYEOHBIX 3aJaHU HAYYHO--TIOMYJSIPHYIO JIMTEPATypy
(GU3MYECKOTO COJIEep)KaHus, CIIPpaBOYHBbIE MaTepHalbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MH(OpPMaLUK U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;

-cO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE 2—3
MCTOYHUKOB WH(pOpMaMu (U3MUYECKOTO COJAEpk aHUs, B TOM YHCIE IyOJIMYHO MAeNaTh
KpaTKue COOOIIEHUsS O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN, MPHU 3TOM
IPaMOTHO WCIIOJIh30BaTh M3YUYCHHBIM MOHATUMHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE IPE3CHTALlUEH;

-IpY  BBINIOJIHEHUHU YYE€OHBIX TMPOEKTOB W HCCIENOBAHUN paclpenensiTb OOs3aHHOCTH B
rpynme B COOTBETCTBHM C IIOCTaBJIEHHBIMHU 3aJadaMH, CIEIUTh 32 BBIINOJHEHHUEM IIJaHa
JCHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIBHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.
-MCI0JIb30BAaTh ITOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTAUIMYECKHME U aMmop(HbIe Tena,
HACBIIICHHBI M HEHACBIIIEHHBIN Map, BIAXKHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOU JBUTATEIb, JJIEMEHTAPHBIN dJIEKTPUUECKUN 3apsl, JIIEKTPUIECKOE MOJIE,
IIPOBOJHUKH U JUIEKTPUKH, IIOCTOSTHHBIN dJIEKTPUYECKUN TOK, MATHUTHOE I10JIE;
-paznuuarh SBJIEHMs (TEIUIOBOE pacIIMpEeHME U C)KaTue, TeIulonepenadya, TEIUIOBOE
paBHOBECHE, CMAauyMBaHUE, KANWUISPHBIE SIBJCHUS, MCIIAPEHUE, KOHACHCAILMs, IJIaBJICHUE,
KpucTajuin3anus (OTBEpAECBAHUE), KUIICHHE, TEIIoNepeaada (TerionpoBOIHOCTD,



KOHBEKLUSA, U3JIyYECHHUE), DIJIEKTpU3AUUsl TeJ, B3aUMOJEWCTBUE 3apsiioB, JEHCTBUSA
AIEKTPUUYECKOTr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIIYKIHS) IO OMUCAHUIO UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (PU3NUECKOE
SBJICHUE;

-pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3MUECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM
yrcine (Qu3uvecKkue SBICHUS B MPUPOJIE: TMOBEPXHOCTHOE HATSHKECHHE W KaNWUISIPHBIC
SBJICHUSI B MPHUPOJIEC, KPUCTAUIBI B Mpupoje, uzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, MHEs, CHEra, JJEKTPUYECKUE SIBJICHUSA B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMIIH, Apei( MOIIOCOB,
pOJIb MarHUTHOTO TOJS ISl KM3HU Ha 3eMJie, NOJSIPHOE CHUSIHUE, NMPU TOM MEPEBOJUTH
MPaKTUYECKYI0 3ajlayy B Y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH)
(bu3HYECcKUX SIBICHHUI;

-ONUCBIBATh M3YUYCHHBIE CBOMCTBA T€l M (U3NYECKUE SIBJICHUS, UCHOJIb3Yys (U3NUECKUe
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSI SHEPIus, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJelbHasg  TEIUIOTa  IUIABJIIEHUSA, yJAEJIbHas  TemioTa
napooOpa3oBaHMs, yJA€IbHAs TEIUIOTa CrOpPaHUs TOIUIMBA, KOI(PPUIMEHT MOJE3HOTOo
NEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3AYXa, MIEKTPUUYECKUH 3apsil,
CHIa TOKa, OJJEKTPUYECKOE HANpsKEHHWE, CONPOTUBICHUE IIPOBOJHUKA, YAEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pab0OTa W MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU ONUCAHUU
MPaBUJIbHO TPAKTOBaTh (DU3UUYECKUN CMBICI HCIOJNb3YyEMbIX BEIMYMH, OOO3HAUYEHHUS U
€IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTh TpauKud M3YYEHHBIX 3aBUCHUMOCTEH
(hbU3UYECKUX BEITUYHH;

-XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOILECCHI, UCIOIb3Ysl OCHOBHBIE
MOJIOKEHUSI  MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU  CTPOCHMSI  BEIIECTBA, IMPUHLMUII
CYTNEpIIO3ULIMM T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma
JUIsl yyacTKa 1enu, 3akoH J[xoyns—JIeHna, 3akOH COXpaHEHUsI YHEPTHUH, MPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;
-00BACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaIHii
MPaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa: BBISBIATH MPUYMHHO-CIEACTBEHHBIE CBSI3H,
CTpPOUTh OOBSICHEHHE U3 1—2 JIOTMYECKHX ILIAroB C OMOpol Ha 1—2 M3y4YEeHHBIX CBOMICTBA
(bU3UYECKUX SIBICHUM, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

-pemaTh pacu€THbIC 3a1a4u B 2—3 JEHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE
(du3nYecKue BEIMYMHBI: HA OCHOBE aHaJIn3a YCJIOBUS 3aJlay 3alUChIBAaTh KPATKOE yCIIOBUE,
BBISIBJIATh HEJOCTATOK JAHHBIX I PEIICHHUs 3aJadyd, BbIOMpaTh 3aKOHbI U (HOPMYJIBI,
HE0OXoAuMBbIE NIl €€ penieHus, TPOBOJUTh PAcCUYEThl U CPABHUBATH MOJTYYEHHOE 3HAYEHUE
(hM3UYECKOM BEIMUNHBI C U3BECTHBIMU JIAHHBIMU;

-pacrno3HaBaTh MpoOJIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOUIN (PU3NYECKUX METOJIOB,
UCIIOJIb3YysI OMMCAHUE UCCIEAOBaHUS, BBIICIATH MPOBEPSIEMOE MPEANOI0KEHNE, OLEHUBATD
NPaBUJIBLHOCTD MOPSAKA IPOBEICHUS UCCIIEIOBAHUS, A€NIaTh BHIBObL;



-IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB TEI
(kanwIsipHbIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/yXa OT €ro oObéMma, TeMIeparyphl,
CKOPOCTH IIpOLlecCa OCTBHIBAaHUS M HArpeBaHus NpPU M3IYYEHUU OT LIBETA HU3Iy4arouleu
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh UCIAPEHMSI BOJBI OT TEMIIEPATYPHI KUIKOCTH U
IJIOMIAAN €€ MOBEPXHOCTH, IEKTPHU3ALUs TEA U B3aUMOJECUCTBHE 3JIEKTPUUYECKHUX 3apsiOB,
B3aUMOJICHCTBUE TNOCTOSHHBIX MAarHWTOB, BH3yaJIW3alMsi MArHUTHBIX I0OJE€H MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOIO IOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA  AJIEKTPOJBMIraTesiss IOCTOSHHOTO TOKa):  (opMynHpoBaTh IPOBEPSEMBIE
MPEONIOKEHUs, COOUpaTh YCTAHOBKY M3 IMPEAJIOKEHHOTO 000PYI0BaHUs, OMUCHIBATH X0/
OmbITa U (YOPMYIUPOBATH BHIBOBI;

-BBIIIOJIHATH NPSIMbIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBHOM BJIAYKHOCTH BO3AYyXa, CHJIbI
TOKA, HAIpSHKEHUs C HCIOJb30BAHMEM aHAJIOrOBBIX MPUOOPOB U JATUMKOB (DU3UUYECKUX
BEJIMYMH, CpaBHUBATh pE3yJbTaTbl H3MEPEHUH ¢ Y4€TOM 3aJaHHOW aOCOJIIOTHOM
IIOTPEUIHOCTH;

-IPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JPYro ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI (3aBUCHMOCTb COINPOTHBIICHHS MPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAJHM IIONEPEYHOTO CEYEHUS M YACIBHOIO CONPOTHBIICHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKAa, WAYLIETO Yepe3 NPOBOJHUK, OT HANPSDKEHHS Ha IPOBOJHUKE,
HCCJIEIOBAHNE  IIOCIIEIOBATEIBHOTO W MAapAJUICIBHOIO  COECIMHEHHWH IPOBOJHUKOB):
IJIAaHUPOBATH MCCIIEIOBAHUE, COOMpPAaTh YCTAHOBKY U BBINOJHATH HM3MEPEHHS, Cleays
MPEAJIOKEHHOMY IUIaHy, (DUKCUpPOBATh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE
TabJIUI ¥ rpauKoOB, Je1aTh BHIBOJIBI 110 PE3y/IbTaTaM UCCIIEIOBAHMS;

-IPOBOJUTH KOCBEHHBbIE U3MEpPEHHs] (U3MUECKUX BEIWYMH (yAesibHAs TEIJI0OEMKOCTh
BELIECTBA, CONPOTHUBIICHWE NPOBOJHMKA, Pad0OTa M MOIIHOCTb JJIEKTPUUYECKOTO TOKA):
IJIAaHUPOBATh ~ M3MEPEHMs, CcOoOUpaTh  SKCIEPUMEHTANIbHYI)  YCTAHOBKY,  Cleays
MPEAJIOKEHHOW MHCTPYKIUU, U BBIYUCIATh 3HAYEHUE BETUUHHBL;

-XapaKTepU30BaTh MPUHIUIBI JEHCTBUA N3YYEHHBIX NTPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpPOM Ha MX OnucaHus (B TOM YHUCIE: CHCTEMA OTOIUIEHUS JOMOB, TMTPOMETP, MapoBas
TypOuHa, aMIIepMeTp, BOJIBTMET, CUETUHK AIEKTPUYECKOU JHEPIUH,
AIIEKTPOOCBETUTEbHBIE ~ MPUOOPBI, HAarpeBaTelbHbIE  BJIEKTPONpHOOpsl  (IpUMEpHI),
AIEKTPUUECKUE TPEIOXPAHUTEH, DJIEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSIHHOTO TOKA),
UCIIONIb3YSl 3HAHUS O CBOMCTBAaX (PU3MYECKUX SBJIECHUH M HEOOXOAUMBble (PHU3NYECKHE
3aKOHOMEPHOCTH;

-pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbBIE IPUOOPHI 110 CXEMaM U
CXEMaTHUYHbIM PUCYHKAM (KHUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETP,
JBUTATEeIb BHYTPEHHErO0 CrOpaHusi, »JJEKTPOCKON, PEOCTaT), COCTaBISATH CXEMbI
ANEKTPUUECKUX LENed ¢ MOoCHeOBaTENbHBIM U MapajlyieIbHbIM COCIMHEHHEM AJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUECHMS JIEMEHTOB AIEKTPHUUECKUX LIETIEH;

-IPUBOJIUTH  MpUMEPHl  (HAXOAUTh HWHGPOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUSl (PU3MYECKMX 3HAHUN B IIOBCEJHEBHOM KU3HU I OOecreyeHus
0e30MacHOCTH IIpH 00pallleHuu ¢ MPUOOPaMU U TEXHUYECKUMH yCTPOMCTBAMU, COXPaHEHMSI
3JI0POBbsI U COOJIFOJICHHSI HOPM 3KOJIOI'MYECKOTI0 IOBEJICHUS B OKpY’KaIOLIeH cpene;



-OCYIIECTBIIATh TOUCK WH(pOpManuu (PU3NUECKOro conepkaHus B MHTepHETEe, HA OCHOBE
UMEIOIIUXCS 3HAHUW HM TyTEM CpPaBHEHMS JOMOJIHUTENbHBIX HCTOYHUKOB BBIJIESATh
uH(pOpMaIINIO, KOTOpas ABJISIETCS] MPOTUBOPEUNBON I MOKET OBITh HEZOCTOBEPHOI;
-co3/1aBaTh COOCTBEHHbIE TIMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUs, 00001as
UH(GOPMAIIMI0O M3 HECKOJbKMX HCTOYHUKOB (DU3MYECKOTO COJACpXKaHUsA, B TOM YHCIIE
MyOJUYHO TPENICTABIATh PE3YyIbTaThl MPOSKTHOW WIIA HMCCIICIOBATEIBCKON JCATEIHHOCTH,
Py 3TOM TPaMOTHO HCIIOJIB30BAaTh HM3YyUEHHBINH TOHATUWHBIN ammapaT Kypca (Qu3ukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;

-IPY  BBIMIOJIHEHUHM Y4YEOHBIX TMPOEKTOB W HCCIAEAOBaHUN (U3MYECKUX TMPOIECCOB
pacnpenensiaTb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C NTOCTABICHHBIMU 3a/1a4aMU, CJICIUTh
3a BBINOJIHEHUEM IIJJaHA JIEUCTBUA U KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHUBATH
COOCTBEHHBIA BKJIaJi B JICSITEIBHOCTh TPYyMIbl, BBICTpaMBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, TPOSIBIISIE TOTOBHOCTD pa3peniatb KOH(QIUKTHI.

-ICI0JIb30BaTh  MOHSTHA: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXaHUYECKOTO JBWXKEHUs, nedopmarus (ymnpyras, IUiacTUYecKasi),
TpEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M TMEPETPy3KH, LIEHTP TAKECTH,
aOCOJIOTHO TBEPJOE TENO, LUEHTP TSKECTH TBEPAOIO TeENla, PaBHOBECHE, MEXaHUYECKUE
KoJieOaHWsI M BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPA3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIKaJa
AJIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHl UCITYCKAHUS U
MOTJIONIEeHHUS, alb(da-, 6eTa- U TaMMa-u3IydeHus, U30TOMbI, SJCPHAS] DHEPTETUKA;

-pa3nuyaTh SIBJICHUA (paBHOMEpPHOE M HEPABHOMEPHOE TMPSMOJIMHEMHOE JBHXKCHUE,
PaBHOYCKOPEHHOE MNPSIMOJUHEHHOE JBHKEHHE, CBOOOAHOE NaJEHUE TeJ, PAaBHOMEPHOE
JBKEHUE TI0O OKPY>KHOCTHU, B3aMMOJICUCTBHE TEJ, PEaKTUBHOE JIBI)KCHHE, KOJIeOaTeIbHOE
JBYDKEHUE (3aTyXarollue W BBIHYXKJIEHHBIE KOJeOaHMs), pE30HAHC, BOJHOBOE JIBIKCHHE,
OTpa)X€HUE 3BYKa, MPAMOJUHEHHOE pPaCIpPOCTPAHEHUE, OTPAKEHUE U TMPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3joKEHHE OEoro CBeTa B CHEKTP U CIIOKEHHUE
CIIEKTPAIbHBIX I[BETOB, IUCIIEPCHUSI CBETA, €CTECTBEHHAs! PaAMOAKTUBHOCTh, BOSHUKHOBEHHUE
JUHENYATOro CHEeKTpa M3Ty4YeHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UIECKOE SBJICHUE;

-pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PM3UYECKUX SIBIICHUM B OKpY’KaroleM MUpe (B TOM
qyucie puznueckue siBJIeHUs B IPUPO/Ie: MPWIUBKI U OTJIUBHI, JBH)KeHUE 11aHeT CoaHeuHON
CHUCTEMBbI, PEAKTHUBHOE JBWKCHHE >XUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB >XMBOTHBIMU,
3eMJIETPSICEHHE, CEHCMHUYECKUE BOJHBI, I[yHAMHU, 3XO, [IBETA TEJI, ONTUYECKHUE SIBICHUS B
pupojie, OMOJOTHYECKOE ACHCTBHE BHIUMOTO, YIBTPA()HOIECTOBOTO M PEHTTEHOBCKOTO
M3JIYYEHUM, €CTECTBEHHBIM paJMOAaKTUBHBIA (POH, KOCMHUYECKHE JIy4H, pPaJUuOaKTUBHOE
M3JIy4eHHUE TMPUPOIHBIX MHHEPAIOB, NEUCTBUE PAJUOAKTUBHBIX M3JIYyUYCHHH Ha OpraHu3M
YyeJjoBeKa), MNpPU OTOM TEPEBOJUTH TMPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIJICATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;

-OIMCHIBATh HM3yYCHHBIE CBOWCTBA TeN M (DU3UYECKUE SIBICHHS, UCIOJB3YS (U3UYECKUE
BEJUYMHBI (CpPEelHsIsi M MIHOBEHHass CKOPOCTh Tella IMPU HEPaBHOMEPHOM JIBHIKEHUH,
YCKOpEHHE, MepeMENICHUE, MyTh, YIJIOBas CKOPOCTh, CUJIa TPEHMs, CUJia YIPYTrOCTH, CUJia
TSOKECTH, YCKOPEHHE CBOOOIHOTO TaJACHUS, BEC Tela, UMITYJIbC TeJld, UMITYJIbC CHIIBI,



MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHIMAIbHAs DJHEPTUs Teja, MOJHATOTO HaJ
MOBEPXHOCTHIO 36MJIM, TOTEHIMAIbHASI SHEPTUsl CKATOU MPYKUHBI, KHHETUYECKasl YHEPTHUs,
MOJIHAs MEXaHWYecKas PHEprus, MEpHUoJ] U 4acToTa KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMJICHUS CPEJbl), IPU OMUCAHUU
MPaBWJIBHO TPAaKTOBaTh (DU3MYECKH CMBICIT HCIONb3yeMbIX BEIUYMH, OOO3HAUYCHUA U
€IMHULIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTUMH BEJIIMYMHAMHU, CTPOUTh TpaduKu M3YYEHHBIX 3aBHUCHUMOCTEN
(U3UYECKUX BEJINYNH;

-XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBIICHHUS U TMPOILIECCHI, MCIOJb3Yyd 3aKOH
COXpaHEHUS HHEPTUU, 3aKOH BCEMUPHOTO TITOTEHUS, NPHUHIMI CYNEPHO3UIMUA CHII,
NPUHIIUI OTHOCHTENbHOCTU [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs] WMITYJIbCa,
3aKOHBI OTPaXEHUS U MPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsSA0BOTO M MacCOBOTO
qriceNl MpU SACPHBIX PEAKIMsIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA H
3aMKChIBaTh €70 MaTEMaTUUYECKOE BhIPAKEHHUE;

-00BACHATH (PU3MUECKUE MPOLIECCHl U CBOICTBA T€J, B TOM YUCJIE U B KOHTEKCTE CUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CICICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIAroB C OMOpPOM HAa 2—3 M3Yy4YEHHBIX CBOMCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

-pemiath pacy€THble 3aaud (ONMUPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHHil), UCIOJIb3YS
3aKOHBI U (HOPMyJIbI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIU3a YCJIOBMS
3aJla4yM 3aMMChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTAIONINE WM W30BITOUYHBIC JaHHEIC,
BBIOMpATh 3aKOHBI U (POPMYIBI, HEOOXOAMMBIE [JIsl PEIIeHHUs, MPOBOAUTH PACUETHI H
OLIEHUBATh PEATUCTUUHOCTD MTOJIyYEHHOTO 3HAUCHUS (PU3NUECKON BEIIMUUHBL;

-pacrno3HaBaTh MpoOJIeMbl, KOTOPblE MOXKHO PEIIUTh MPU MOMOUIM (PU3NYECKUX METOJIOB,
WCTIOJNIB3YSl OMUCAHNE WCCIICOBAHMS, BBIIEIATH MPOBEPSEMOE MPEANOI0KEHUE, OlICHUBATD
MPAaBIIIBHOCTh TOPSIIKA MPOBENEHUST MCCIECOBAHMS, JEJIaTh BBIBOJbI, WHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOICHUH U OTIBITOB,;

-[IPOBOJUTH OMBITHI 110 HAONIONECHUIO (PU3NYECKUX SIBJICHUM WM (PU3NUYECKHX CBOWCTB TEJ
(u3yuenue BTOporo 3akoHa HblOTOHA, 3aKOHa COXpaHEHUs SHEPTUH, 3aBUCHMOCTh MEeproJia
KojeOaHuN TMPYKUHHOTO MAasTHUKA OT MacChl Tpy3a U JKECTKOCTH TMPYXKHUHBI H
HE3aBHCUMOCTh OT AaMIUIUTYIbl MajblX KOJIeOaHWH, TPSIMOIMHEWHOE pacCHpOCTpaHEHUE
CBETa, pasliokeHUe OeNoro CBeTa B CIEKTP, U3yUEHUE CBOMCTB M300pakeHHS B IJIOCKOM
3epKajie U CBOMCTB M300pakKeHUs IIpeaMeTa B COOMpAIONIeH TuH3e, HaOII0ICHHE CILIOIIHBIX
UM JUHEHYaThIX CIEKTPOB H3IY4YEHHUs): CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa o0OOpyHOBaHHWsS, ONHCHIBATH XOJ OMbBITA M €ro pe3yJbTaThl,
(hopMyIHpOBaTh BEIBOIBI;

-IPOBOJUTH MPU HEOOXOUMOCTH CEPHIO IPSIMBIX U3MEPEHUM, OTIpEeIisis CpeIHee 3HaUCHUE
U3MepsieMoil BeNMMUYMHBI ((POKYCHOE pacCTOSHUE CcoOMparomeld JTUH3bI), O0OOCHOBHIBATH
BBIOOD crioco0a nu3mMepeHus (M3MEpUTEIBLHOr0 Mprodopa);

-IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEpEHUN (3aBUCHUMOCTb NYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOpPOCTH, MEpUOAa KOJEeOAHUH MaTeMaTH4YeCKOro MasTHUKA OT JJIUHBI HUTH,



3aBUCUMOCTH yIJla OTpPa)XEHUS CBETa OT YyIUVIa NAJEHUS M yria MNpPeJOMIICHHsS OT yria
NaJeHusA): IUIAHUPOBATh  HCCIIEOBAaHUE, CaMOCTOSITENBHO  COOMpaTh  YCTaHOBKY,
(GuKcHpOBaTh PE3yJIbTAThI MMOJYYEHHON 3aBUCUMOCTU (DU3UUECKUX BEIMYUH B BUJAE TAOJIULL
U rpaMKOB, 1€1aTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEJOBaHMS;

-IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEJIMYUH (CPEOHSS CKOPOCTh U YCKOPEHHE
TeJa MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOrO MaJeHUsA, >XECTKOCTb
OPY>KUHBI, KOOPPUIUEHT TPEHUS CKOJIBKEHUS, MEXaHUUECKast padoTa U MOIIHOCTh, 4aCTOTa
U TepuoJ KosieOaHMl MaTeMaTH4ecKOoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKas cuia
coOuparomeld JHMH3bI, PaAUOAKTUBHBIA (OH): IUIAHUPOBATh U3MEPEHHs, COOUpaTh
JKCIIEPUMEHTAJIbHYI0 YCTaHOBKY U BBINOJHATH M3MEPEHUs, CIEays MNpeaJIOKEeHHOU
WHCTPYKIUH, BBIYUCIISITh 3HAUEHHE BEJTMYNHBI U aHAJIM3UPOBAThH MOJYUYECHHBIE PE3YJIbTaThl C
y4€TOM 33JIaHHOM MOTPEIIHOCTH U3MEPEHUI;

-pa3nuyaTh OCHOBHBIE MPU3HAKU HM3YYEHHBIX (PU3MUECKUX MOJEJEH: MaTepHalibHas TOYKa,
abCONIOTHO TBEPAOE TEJNO, TOUYEUHBI MCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, IJIaHETapHas
MOJI€JIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO SIAPa;

XapaKTEpU30BaTh MPUHIUIBI IEUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpOi HAa WX OMHMCAHUS (B TOM YHUCJE: COUAOMETP, JATYMKH MOJOKEHHUS, PACCTOSHUA U
YCKOpEHUS, pakerTa, 3XO0JIOT, OYKH, MepHuckor, (oToanmapar, ONTUYECKUE CBETOBOBI,
CHEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), UCTONb3ys 3HAHUS O CBOMCTBaX (PU3NUECKUX
SBJIEHUN 1 HEOOXO0IMMBbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

-MCMOJb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOWMCTB,
MU3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKMX MPOLECCOB MPH PELICHUU Y4eOHO--
NPAKTUYECKUX 3a/1ay, ONTUYECKHUE CXEMBbl JJIsi TOCTPOCHUS H300paK€HUHl B IJIIOCKOM
3epKajie ¥ cOOUparoIieii JTMH3E,

-IPUBOJUTh  MOpUMEpbl  (HaxoAWTh MWHGOpPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUH B TMOBCEIHEBHOW JKM3HM MJid oOecreueHus
0e30MacHOCTH MpHU O0paIlleHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS
3JI0POBBS U COOJIIOJIEHUSI HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpYXKarollel cpene;
-OCYLIECTBIISAITh ~ MOUCK HMHOpMaMu  Qu3ndeckoro cojepxkanusi B HHTepHere,
CaMOCTOATENbHO  (OPMYJIUPYs TOUCKOBBIM 3ampoc, HAXOAWTb MYTH OMNpEIeTICHUsS
JIOCTOBEPHOCTH  TMOJYYCHHOW HH(pOpMAIlMM HAa OCHOBE UMEIOIIUMXCS 3HAHMU U
JOTIOJIHUTENBHBIX UICTOYHUKOB;

-ACIIOJIb30BAaTh NPU BBHIMOJIHEHUHM YYEOHBIX 3aJlaHUNl HAay4HO-TIOMYJSPHYIO JIUTEPaTypy
(Gbu3MYECKOTO COJIep)KaHus, CIIPaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BiIaieTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MH(POPMALIUA U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

-C0O3/1aBaTh COOCTBEHHbIC MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE HMH(OpMAaLUU U3
HECKOJIbKUX MCTOYHHUKOB (DPU3UYECKOTO COJEPKaHUs, MyOJUYHO MPEACTABIATh PE3yNIbTaThI
MIPOEKTHOM WJIM MCCIIEOBATENbCKON NEATEIbHOCTH, NMPU 3TOM TI'PAMOTHO HCIIOIb30BaTh
U3yYEHHBbI TOHATUHHBIM anmapaT U3ydyaeMoro pasaena (U3MKM U CONPOBOXKIAThH
BBICTYIUIEHUE IIPE3EHTaLKEN C Y4ETOM OCOOCHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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bubmmoteka [IOK
. 4 0 1
3.2 HHepuus, macca, mA0THOCTE https://m.edso00.ru/7f416194
but6mmorekxa [IOK
3.3 Crna. Buer cut 14 . 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4./laBiieHne TBEPABIX TeJl, )KMIAKOCTEH U ra30B
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMH TEIIAMU, 3 0 1 bu6nunorexa [JOK

KHUAKOCTAMM U ra3aMn

https://m.edso0.ru/7f416194
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bubnunorexa [JOK
4.2 Jlanenue xuaKocTn > 0 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(epHOE JaBiIcHHC 6 0 ! https://m.edso00.ru/7f416194
. N bub6nmoreka [IOK
4.4 JleiicTBHE JKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO 7 1 3 https://m.edsoo.ru/7f416194
Wtoro no pazneny 21
Paznen S5.Padora u MOIIHOCTB. JHEPTrUst
bubmuorexa [JOK
51 Pabota n momocTs 3 0 ! https://m.edsoo.ru/7f416194
bubnuorexa [JOK
5.2 Hpocreie Mexanusmb! > 0 ! https://m.edsoo.ru/7f416194
bubnnorexa [JOK
53 Mexanueckas suepris 4 . 0 https://m.eds0o.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 15
8 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB U TeM (undposbie)
Ne n/m IpOTpaMMBbI Beero KOH;[)OJIBHLI HpﬁaKaneCKne 06pa30BATETBHbIC
e padoThbl padoThbI pecypesi
Paznen 1. TennoBrble siBieHnst
. bu6nuoreka [JOK
11 CTpocHue 1 CBOHCTBA BelECTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
1.2 Tennosrie mpoueceat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pazgen 2.9/iekTpryeckne 1 MAarHUTHbIE SIBJICHUS
21 DNeKTpUYECKHE 3apsibl. 3apsKEHHBIC Tea U 7 0 1 bubnmnoreka [JOK
' HX B3aUMOJIEVCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIIH AIIEKTPUIECKHIA TOK 20 1 7 brbmiorexa LJOK

https://m.edsoo.ru/7f4181ce
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bubnunorexa [JOK
2:3 MarnuTibic sB1CHus 6 . 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 ICKTPOMATHUTHAS HHAYKIIHS 4 0 0 https://m.edsoo.ru/7f4181ce
HWroro no pasaeny 37
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 3 14.5
9 KUIIACC
KouunyecTBo 4acoB DJIeKTPOHHBbIE
(uudposbie)
Nen/m| HammeHoBaHMe pa3/iesioB U TeM MPOrPaMMbI Beero KOﬁHTpO.}IbeIe HpﬁaKTl/I‘leCKI/Ie 06pa3zoBaTelbHbIe
padoThbI padoTbI pecypebi
Pa3zpgen 1.Mexannueckue siBJeHHUS
bubnuorexa [JOK
11 MexaHn4ecKOe IBMKCHHUE U CITOCOOBI €T0 OIMMCAHMS 10 0 1 https://m.edsoo.ru/7f41a4a6
. bubmnorexa [JOK
1.2 BsaumoreiicTaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
13 3aiout coxpaneHm 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 40
Paznen 2.Mexanuveckue KoJjie0aHUs U BOJHBI
bubmmoteka [IOK
2.1 Mexanmeckne Koneoanms ! 0 3 https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 Mexarmecke BOMHEL 3BYK 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paszaeny 15
Paspnen 3.2/1eKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI
DNEeKTPOMArHUTHOE TI0JI€ U DJIEKTPOMArHUTHBIC bubnmoreka [JOK
3.1 6 0 2
BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 6
Pa3nen 4.CBeToBbI€ SIBJICHUS
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 2 bubmuoreka [IOK
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bu6nmoreka [IOK
4.2 JluH3b1 M ONTHHCCKHE MPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Pasnoxenue Georo CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no paszaeny 15
Paznea S.KBanToBBIE SIBJICHH S
bu6nmoreka [IOK
5.1 HcmyckaHue ¥ MOTJIOIEHHE CBETA aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
5.2 CTpoeHue aTOMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
5.3 FInepHpie peaxii ! ! https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 17
Paspnen 6.11oBTOpHTEIbHO-00001IAI0IINIT MOAYJIb
6.1 [ToBTOpEeHME M 0000IICHNE COIEPIKAHUS Kypca 9 ) bubmuorexa [JOK
' ¢bu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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