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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpaMmbl, mnpeacTaBieHHbIXx B PI'OC OO0, a Takxke ¢ ydyéTom
dbenepasibHOM paboueil mporpammbl BocnuTanus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Du3nKay.

Ha n3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJelo), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

COIEPKXAHUE OBYYEHUA

7 KIIACC

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

®usuka — Hayka o npupone. SAsnenns npupoasl. Gu3nyecKue SABICHUSI: MEXaHUUECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznyeckre BeIUYUHBI. M3MepeHue ¢u3nueckux BelWYuH. Du3nyeckue MNpuOOpHI.
ITorpemnocts u3MepeHuil. MexanyHapoaHas CUCTeEMa €AUHULL

Kak ¢u3uka u 1pyrue ecTeCTBEHHbIE HAYKU U3Yy4aroT Npupoy. EcTecTBEHHO-HayuUHBIH
METOJ MO3HAaHWA: HAOJNIOAEHHE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABMKEHUE THUIIOTES3,
HKCIIEPUMEHT IO MPOBEpPKE THMOTE3, OOBACHEHHE HaO/oAaeMoro spieHud. OnucaHue
($u3NYECKUX SIBICHUN C TOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.
MexaHnueckue, TEIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.
duznueckre MNpuOOpbl W Mpoleaypa MNPSIMbIX H3MEPEHUN AaHAJIOrOBbIM U IU(POBBIM
prUOOPOM.

Jlabopamopnwie pabomuel u onvimol.
Omnpenenenre NEHbI AIEHUS Kbl U3MEPUTENBHOT0 Ipubopa.
N3mepenne paccTosHUM.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJa.
Ornpenenenue pa3MepPOB MajbIX TEJ.
WN3mepenne Temmeparypbl NpH IIOMOLIM JKMAKOCTHOIO TEpMOMETpa M JaTdhKa
TeMIepaTyphl.
IIpoBenenne uccnenoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH NOJIETA IAPUKA, TYILIEHHOTO
TOPU30HTAJIBLHO, TEM 0O0JIbIIE, YeM OOJIbIIIE BBICOTA MYCKA.

Pa3znen 2. [lepBoHavaibHbIE CBEeCHUS O CTPOEHUH BellleCTBA.

Crpoenue BemiecTBa: aTroMbl U MOJIEKYJIbI, WX pa3mepbl. ONbIThI, JOKAa3bIBAIOIIHME
JVCKPETHOE CTPOEHHE BELIECTBA.



JIBi>keHue yactull BemiecTBa. CBsi3b CKOPOCTU JABMXKEHHSI YACTHUI[ C TEMIIEPATYpOl.
bpoynoBckoe aBmxenue, auddysus. BzaumomeicTBue 4acTHI] BEMIECTBA: NMPUTSDKCHHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEW W TBEPABIX
(kpuctamnuyeckux) Teil. B3aumMocBa3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM CcTpoeHueM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BO/IBI.

Jemoncmpauyuu.

Hab6nronenne OpoyHOBCKOTO JIBHXKEHHUSI.
Hab6nronenune nuddysun.
HaGnronenue sBneHui, OOBSCHAIONIMXCS TMPUTSHKEHUEM WM OTTAJKMBAHUEM YaCTHI]
BEILIECTBA.
Jlabopamopnsie pabomul u onvimol.
OneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (hoTorpaduii).
OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBM)XEHUE. PaBHOMEpHOE M HepaBHOMEpHOE nABUkeHHE. CKOPOCTh.
Cpennsiga CKOpOCTb PU HEPABHOMEPHOM JIBUKEHHUU. Pacu€T myTH U BpEMEHH IBUKCHMUSL.

SIBrnenne wHEepuMH. 3aKOH MHEpUUH. B3anmMoaencTBUE TENl KaK MPUYMHA WU3MEHEHHUS
CKOpPOCTH IBWKEHHS Ted. Macca kak Mepa uHepTHOCTH Tena. [InotHocth BemiectBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €JIMHUIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3aumozeiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenune cuiibl ¢ MOMOIIBI0 AUHAMOMETpA. fBiIeHUE TIATOTEHUA U cuia Tsokectu. Cuna
TSDKECTH Ha Apyrux ranetax. Bec tena. Hesecomocts. CrioxkeHHe CUIl, HAMPABJIEHHBIX IO
onHoil mpsmoi. PaBHopeicTByromas cui. Cuna TpeHus. TpeHue CKOJbKEHHS U TPEHHUE
1oKos1. TpeHue B MpUPOAE U TEXHUKE.

Hemoncmpauuu.

HaOnronenne MexaHn4ecKoro ABUKEHUS Tela.

N3mepenne ckopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
HabGnronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICUCTBUU TEll.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CiioxeHune CHl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomuel u onvimol.

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWXKEHHUS (IIapuKa B KUJIKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

OnpeneneHue CcpelaHEe CKOPOCTH CKOJIbKEHUA Opycka WM IIapuka MO HaKJIOHHOM
IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO TENA.

OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (medopmaruu) TMPYKUHBI OT
IIPUJIOKEHHOU CUJIBI.



OnbIThI, NEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHUJIbI TPEHHSI CKOJBKEHHS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hanenue. CrocoObl yMEHbIIEHHMS U YBeJIW4YeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JABJICHUS Ta3a OT 00bEMa, Temmeparypel. I[lepenaya gaBieHusi TBEPIABIMU
TeJlaMHU, KUJIKOCTSIMU U razamu. 3akoH [lackans. [IlHeBMaTnuueckue MamivHbl. 3aBUCUMOCTh
JABJICHUS KUAKOCTH OT TIIyOouHbl. ['mapocrarnueckuil mapanoke. Coodiaromuecs cocybl.
I'mapaBanyeckre MEXaHU3MBI.

AtMocdepa 3emun u atmocepHoe AaBieHue. [I[pUunHbI CylIeCTBOBAHUS BO3TYIIHON
o6onouku 3emiu. OneiT Toppuuerm. M3mepenue atMochepHOTo JTaBICHHS. 3aBUCUMOCTD
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YpoBHEM Mops. [Ipubopsl mis wu3MepeHus
aTMOC(EPHOro JIaBJICHUS.

JleficTBME KUAKOCTHM M ra3a Ha IMOTPYXKEHHOE B HHUX Telo. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUSA ra3a OT TEMIEPATYPHI.

[lepenaua gaBIeHUs JKUIKOCTHIO U Ta30M.

Cooluiaromuecs Cocybl.

I'mppaBnuueckunii mpecc.

[IposiBnienue necTBrsg aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH Tejla M TUIOTHOCTH
AKUJTKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcioBue miuaBaHusl TN MJIABAHUE WIM MOTPY>KEHUE TENl B 3aBUCHUMOCTH OT COOTHOIIEHHUS
IUIOTHOCTEH TeJIa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh YACTH
Tena.

Ornpenenenne BBITAIKMBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT
Macchbl Tea.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOIICH CUJIbI, ICMCTBYIOIIEH HA TEIO B
KHUJKOCTH, OT 00bEMa MOTPYKEHHOM B AKHUJIKOCTh YaCTH TeJIa U OT IIJIOTHOCTH >KUJIKOCTH.
KoncrtpyupoBanue apeomeTpa UM KOHCTPYUPOBAHHWE JIOJAKA U  OINpEACIeHUuE €€
IPYy30II0ABEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanudeckas pabota. MOIIHOCTb.

IIpocTeie MeXaHM3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. lIpaBuio paBHOBecHs
peiuara. IlpumeHeHune TipaBWJIa paBHOBECHS phluara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KI1J[ mpocteix mexann3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanuyeckass sHeprus. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparieHne
OJHOTO BUJa MEXAHUYECKON SHEPTUHU B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.



Jemoncmpayuu.
[TpumMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomel u onvimol.
Onpenenenre paboOThI CUJIBI TPEHUS PU PABHOMEPHOM JIBIXKEHHUH TeJla 10 TOPU30HTAIBHOM
MTOBEPXHOCTH.
HccenenoBanue ycioBril paBHOBECHS pblyara.
N3mepenue KIIJ[ HakIOHHOM MJIOCKOCTH.
N3ydenne 3aKkoHa COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

8 KIIACC

Paszpneu 6. TerioBbie sABJICHUA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJI. ONBITHI, IMOATBEPKAAIOIIHNE OCHOBHBIEC IOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopgenun  TBEpIOro, JKUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopgnsie Tena. OO0bsiCHEHUE CBOMCTB Ia30B, KUJIKOCTEH M TBEPIBIX
TE€JI HA OCHOBE IIOJIOKEHUN MOJIEKYJSIPHO--KUHETUYeCKOM Teopun. (CmadyuBaHUE U
KaNWUISIpHBIE ABJICHUS. TEII0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMmmeparypsl CO CKOPOCTBbIO TEIUJIOBOTO JABMKEHUS YacTHL.
Buytpennsis sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH OJHEpruu: Teronepenaya M
coBepuieHHne paboTsl. Bupsl Temionepeaaun: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3JTyUYEHUE.

KonnuecTBo TemnoTel. YenbHast TEIUIOEMKOCTh BELECTBA. Te€IIO0OOMEH U TEIIOBOE
paBHOBecHe.  YpaBHeHuWE  TerioBoro  OanaHca. IlmaBinenne u  OoTBepaeBaHUE
KpUCTAJUIMYECKUX BEIIEeCTB. YJenpHas Terwiora ImiaBieHus. [lapooOpasoBanue wu
koHJeHcauus. Mcnapenue. Kunenue. YaenbHas Teminora napooOpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATYpbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner padotel TemnoBbeix asurateneil KIIJ[ temnmoBoro asuratens. TermoBbie
JBUTATENIN U 3alATA OKPYKAIOIIEH CpEebl.

3aKOH COXPAaHEHMSI U NPEBPALIEHUS SHEPTUHU B TEIJIOBBIX MPOLECCAX.

JHemoncmpayuu.

HaOmnronenue OpoyHOBCKOTO JABUKEHUSI.

Habmronenue nuddysumn.

Habmronenue SsBIIeHU CMauMBaHKS U KaIMILIIPHBIX SBJICHUM.

Habioienue TemoBoro pacmmpeHust Ted.

N3meHenue naBieHus ra3a npyu M3MEeHEeHUH 00bEMa U HAarPEBAHUU WUJTU OXJIaXKICHUU.
[IpaBuna uzMepeHus TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJaxk/1IeHue Tpy COBEPLICHUH PaOOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

CpaBHeHHE TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.



Hab6nronenue xumenws.
Ha6nronenue nocTossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomuel u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.
OnbIThl 110 HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
Onpenenenre gaBjaeHUs BO3yXa B 0ajUIOHE HINPHUIIA.
OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3/yXa OT €ro o0bEéMa U HarpeBaHuUs
WJIA OXJIAXICHHUS.
[IpoBepka TUNOTE3bl JUHEWHOW 3aBUCUMOCTM  JIJIMHBI  CTOJIOMKA  JKUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
Hab6nronenue naMeHeHus: BHyTPEHHEW SHEPTUH TeJla B pe3yJIbTaTe Terlonepeaayu u padoThl
BHEIIHUX CHII.
UccnenoBanue siBJIeHUs TEIIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.
OrnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOIO0 BOJOW MpHU TEIUIOOOMEHE C HarpeThiM
METAJUIMYECKUM LIUWITUHIPOM.
Ornpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
HccnegoBanue mpouecca UCIapeHUsI.
OnpeneneHne OTHOCUTENBLHOM BIQKHOCTH BO3TyXa.
Ornpenenenue yaenbHON TEMIOTHI IIJIaBJICHUS JIb/IA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

DnekTpuzanus Tei. J[Ba poja 3JIeKTPUUYECKHUX 3apsi0oB. B3anMmoielicTBruEe 3apsyKeHHBIX
ten. 3akoH Kynona (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apsKEHHBIX TEJl OT BEIUYUHBI
3apsiIOB M PACCTOSIHUSI MEXKTy T€JIaMu ).

OnekTpuueckoe  nojie.  Hampsixk€HHOCTh — anekTpuyeckoro  monis.  [IpuHiun
CYTIEPIIO3UIINH DJIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsnoB. DJIEMEHTAPHBIN dNeKTpudeckui 3apsa. CtpoeHue
aroMa. [IpoBOAHUKY 1 TUAJICKTPUKU. 3aKOH COXPAHEHUSI ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYILIECTBOBAHUA DJIEKTPUUECKOrO TOKa. McTOUHMKM
MOCTOSTHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOTO TOKA (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampsbkeHue. COnpOTHBICHUE
MPOBOJIHUKA. YIECIBHOE CONPOTHUBJIICHHWE BeElIecTBA. 3akoH Owma s yyacTKa Lenu.
ITocnenoBaTenbHOE U MapaIEIbHOE COETMHEHNE IPOBOJHUKOB.

PaGoTa m MOmHOCTH 3MEKTpUYECKOTO TOKa. 3akoH [[xoymns—Jlenma. DnexTpudeckue
IIENY ¥ TOTPEOUTENH IICKTPUIECKOU dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHUTHL. B3auMonencTBUE MOCTOAHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe nojie 3eMJIM U €ro 3HaUYeHue IS )Ku3HU Ha 3emiie. OnbIiT DpcTena. MarHutHoe
MOJIE BJIEKTPUYECKOrO TOKa. [IprMeHeHHe »IEKTPOMAarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJBUTATENlb IOCTOSSHHOIO TOKA.
Hcnonb30BaHue 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.



Oneitel  ®apaznes. SBieHue >saeKTpoMarHuTHOW HHAyKUuMd. [IpaBwiio Jlenua.
Onexrporenepatop. CrocoObl MOMYYEHUST AIEKTPUYECKON SHEPTHUU. DJIEKTPOCTAHIINKM Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTUU.

Jlemoncmpayuu.

DJeKTpU3aius Tel.

JIBa poJia 3IEKTPUUYECKUX 3apSA0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOIIA.

DIIEKTpPOCTATUYECKAS] HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[TpoBOIHUKY U AUDIICKTPUKH.

MoenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIA.

M cTOYHNKY TOCTOSTHHOTO TOKA.

JIlencTBUS 3NEKTPUUECKOTO TOKA.

DIIEKTPUYECKHUM TOK B )KUIKOCTH.

["a30BbI1i pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3MepeHne 31eKTpUUeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.

Peocrtar u Mara3zuH cOnpoOTUBIICHUI.

B3auMoenicTBrEe NOCTOSTHHBIX MATHUTOB.

MoennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MarHUTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
OmneIT Dpcrena.

MarHutHOE MoJje ToKa. DJIEKTPOMarHur.

JlelicTBHE€ MAarHUTHOTO MOJIs HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MTOCTOSITHHOTO TOKA.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Onbitel Dapajes.

3aBUCUMOCTh HaIPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOBHUKHOBEHHS.
DIIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

OnbITH IO HAOTIOICHUIO YJIEKTPU3AINH TNl MHAYKIIUEH U NP CONMPUKOCHOBEHHH.
Uccnenosanue AeMCTBUS 3JIEKTPUUYECKOTO MOJIS HA MPOBOJHUKH U TUICKTPUKH.

COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.

N3mepenune u peryampoBaHue CUIIbl TOKA.

N3Mmepenue u peryimpoBaHUE HANIPSKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pPE3UCTOpA U HANPSIHKEHUSI HA PE3UCTOPE.

OMBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD DJICKTPUYECKOTO0 COMPOTUBJICHUS TIPOBOIHUKA OT
€ro JUIMHBI, IJIOIIAIN ONEPEYHOr0 CEYEHHS U MaTepuarna.

IIpoBepka mpaBuia CIOKEHHS HANPSKEHUW MPU TMOCIEAOBATEIBHOM COEAMHEHUU JBYX
PE3UCTOPOB.

[TpoBepka npaBuiia i1 CHIIbI TOKA MPY MAPAILICTIBHOM COEIMHEHNUH PE3UCTOPOB.



Onpenenenue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HANPSKEHUS HA HEM.
Omnpenenenue KII/I HarpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJISl TOCTOSTHHBIX MAarHUTOB TIPH X OOBETMHEHNUN U Pa3/ICIICHHH.
HccnenoBanue neCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKA C TOKOM H
MarHuTa OT CUJIbl TOKAa U HaIlPaBJICHUS TOKA B KAaTYIIKE.
N3ydeHne neicTBus MAarHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.
KoncTtpyrpoBanue u uzydeHue padboThl JIEKTPOABUTATENS.
N3amepenue KIIJI asekTpoaBUraTeibHON YCTaHOBKH.
OneITel MO  HCCIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHIYKLIHMH: UCCIEAOBaHUE
M3MEHEHUM 3HaYCHUs U HaIIpaBJIEHUSI THAYKIIMOHHOTO TOKA.
9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUsI.

Mexannueckoe aBmxeHne. MarepuanbHas Touka. CucteMa orcuéra. OTHOCUTENBHOCTD
MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsAMOJIMHENMHOE IBH:KeHUE. HepaBHOMepHOE
NPAMOJIMHEWHOE NBWKEHUE. CpeaHsisi ¥ MTHOBEHHAs CKOPOCTh Te€ja MPU HEPABHOMEPHOM
JIBUKEHUM.

VYckopenue. PaBHOyCKOpeHHOE NpsMOJMHEWHOE BikeHue. CBOOOAHOE MajeHHUE.
Omnbitel ['anumnes.

PaBHOMepHOE nBHKEHUE IO OKPY>XHOCTH. [lepros u yacrota obpamienus. Jluneiinas u
YTJIOBAsi CKOPOCTH. LIeHTpOoCTpeEMUTENBHOE YCKOPEHUE.

ITepsb1it 3akoH HetoToHa. Bropoui 3akon Hetotona. Tperunii 3akoH HeroTona. [IprHumn
CyHEPIIO3ULIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbXKECHUS, CHIIA TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHUE CBOOOHOTO TaiCHHUS.
JBmwxenne minaneT Bokpyr Comuma. IlepBasi kocmuueckas ckopocTb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecue MaTtepualibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJa ¢ 3aKPEIUIEHHON OChIO BpaleHuss. MomMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenue nmnynbca. UMmynbe cuiibl. 3aKOH COXpPaHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckas pabota U MOITHOCTh. PaboTa cun TsbkecTu, ynpyroctu, TpeHus. CBs3b
sHepruu U padotel. [loTeHIManpHas SHEPrusl Tejia, MOJAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHumnanbHass »dHeprusi cxkarod npyxuHbel. KuHernueckas »sHeprud. Teopema o
KMHETUYECKOUN 3HEpruu. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPTUH.

Jemoncmpayuu.

HaGnronenne MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX TeJl OTCUETA.



CpaBHeHHE ITyT€H U TPAEKTOPHIl IBMXKEHHSI OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.
N3mMepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBU>KEHUSL.
Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO JIBUOKEHUS.
Habmoienne IBIKEHUS Tella 0 OKPYKHOCTH.
Habmoienne MmexaHu4eckux sIBICHUH, MPOUCXOIAIINX B cUcTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl TEJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJICHCTBUU TEll.
N3meHnenue Beca Tena npy yCKOPEHHOM JBHKECHUU.
Ileperaya uMIryabpca py B3aMMOJAEHCTBUU TEN.
[IpeoOpazoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.
CoxpaHeHne UMIyJIbCca MPHU HEYTIPYTOM B3aUMOJACHCTBUH.
CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTMBHOTO JBUKEHUS.
CoxpaHeHHe MEXaHUYECKOM PHEPTUU IPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHEe MEXaHUYECKOM SHEPTUU NIPH IBUKEHUH TeJa MO/ AEUCTBUEM IIPYKUHBI.
Jlabopamopnwie pabomul u onvimol.
KoncTpynpoBanue Tpakra i pa3roHa W JaJbHEWIIET0 PAaBHOMEPHOTO JBHKEHUS IIApUKa
VIV TEJIEKKH.
OmnpeneneHue cpenHeld CKOPOCTU CKOJNBXKEHUS Opycka WM JBWKEHMS IIapUKa II0
HAaKJIOHHOMU IUIOCKOCTH.
OnpeneneHne YCKOpEHHs Tena IIPU  PAaBHOYCKOPEHHOM JBMKEHHMM II0 HAKIOHHOM
IJIOCKOCTH.
HccnepoBanre 3aBUCHUMOCTH TYTH OT BPEMEHM MPU PaBHOYCKOPEHHOM JBUKEHUHU O€3
HA4YaJIbHOW CKOPOCTH.
[IpoBepka rumoTe3bl: €ciu MpU PABHOYCKOPEHHOM [BMKEHHM 0€3 HadallbHOM CKOPOCTH
IIyTH OTHOCATCS KakK psii HEYETHBIX YMCEN, TO COOTBETCTBYIOIIME NPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.
Hccnenoanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBbHOTO JABJICHMUS.
Omnpenenenre koddduIeHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH PYKUHBI.
Onpenenenre padOTHI CUJIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHH TeJla 10 TOPU30HTAIBHOM
ITOBEPXHOCTH.
Omnpenenenve pabOThl CHIIBI  YINPYroCTH MpU MOABEME TIpy3a C HCIHOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.
N3ydeHnue 3aKk0Ha COXpaHEHMs YJHEPTUH.
Pa3nen 9. MexannuyecKkue KoJ1e0aHUA M BOJIHBI.
KonebarenbHoe npmxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: Mepuol, 4acToTa,
aMIuiMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruv mnpu
KOJIe0aTeIbHOM JIBUKEHUH.



3aryxatonue KojeOaHusi. BriHyXneHHple KoneOaHusi. Pesonanc. MexaHuueckue
BOJIHbI. CBOMCTBA MEXaHWYECKUX BOJIH. [IposonbHbIE U TIONIEpeUHble BOJIHBI. J{JTMHA BOJHBI
U CKOpPOCTbh €€ paclpocTpaHeHus. MeXaHH4eCcKrue BOJIHBI B TBEPIOM TeJE, CEMCMUYECKUE
BOJIHBI.
3ByK. ['poMKOCTh 3ByKa 1 BeicOTa TOHA. OTpaskeHne 3ByKa. H(Dpa3ByK U yabTpa3BYyK.
Jemoncmpayuu.
Ha6nronenue xonedanuii Te1 MO AEUCTBUEM CUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOAHHM U pe30HaHca.
Pacnpoctpanenuie npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnsie pabomul u onvimol.
OmnpeneneHre 4acTOThl U MEPUOAA KOJIEOaHUI MAaTEMaTUYECKOTO MAasATHHKA.
OnpeneneHre 4acTOThl U MEpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJIEOAHUHM MOJABEMIEHHOTO K HUTHU I'py3a OT JAJIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJICOAHUM MPYKMHHOTO MAasITHUKA OT MAacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH NEpHOJa KOJeOaHHW rpy3a, MOJBEIIEHHOIO K HUTH, OT MacChbl
rpy3a.
OnBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTH MEPUOIa KOJIeOaHU MPYKMHHOTO MAasTHHUKA OT
MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.
Paszges 10. DieKTpoMarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOoJe. DJIEKTPpOMarHuTHbIE BOJIHBI. CBOWMCTBA AJEKTPOMATHUTHBIX
BonH. [llkana »7M€KTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHHE BJIEKTPOMATrHUTHBIX BOJIH IS
COTOBOM CBS3HU.
DJIeKTpOMarHuTHas nmpupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.
Hemoncmpavuu.
CBOMCTBA DIIEKTPOMATHUTHBIX BOJIH.
BonHOBEIE CBOMCTBA CBETA.
Jlabopamopnwie pabomuel u onvimol.
N3yyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(POHA.
Pa3nen 11. CBeroBbIe ABJICHHUS.
JlyueBas momenb cBera. Mcrounuku csera. [IpsMonnHEHOEe pacnpOCTpaHEHHE CBETA.
3atmenust Connua u JIynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cera. 3akoH mpenomiieHUs cBeTa. [loHOE BHYTpEHHEE OTpa)kKeHUe
cBeta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.
JIunza. Xopx mywedt B ymH3e. Onrtuyeckas cuctema (oroamnmapara, MHUKPOCKONA H
Teneckona. ['na3 kak ontudeckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oemoro ceera B crekTtp. Omnbitel HbtoToHa. ClioKeHHE CHEKTPaTbHBIX
uBeToB. /lucnepeus csera.



Jemoncmpayuu.
[IpssmMonrHEHOE pacIpOCTPAaHEHNE CBETA.
OtpaxxeHue cBeTa.
[Toy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xon nydyei B coOuparoliei JImH3e.
XoJ1 JIydeu B paCCEUBAIOIICH JIUH3E.
[Toyyenue n300paxkeHUi ¢ TOMOUIBIO JTUH3.
[Tpunumn geiicTBus QoroanmapaTa, MUKPOCKOTA U TEJIECKOIIA.
Mopens ria3sa.
Paznoxenue 6e50oro cBeTa B CIEKTP.
[Tomyyenue 6eoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimeol.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaXEHHSI CBETOBOTO JIy4ya OT yTJia MaJCHUs.

N3ydenne xapakTepuCTUK N300paKeHUs MPEeMETa B TNIOCKOM 3epKaJie.

HccnenoBanne 3aBUCUMOCTH yrja MPEJIOMIICHHS CBETOBOTO Jyya OT yIJila TMaJCHHUS Ha
TPaHULE «BO3IYX—CTEKIIO.

[Tonyuenne n300pakeHU ¢ MOMOIIILIO COOMPAIOIIEH JIMH3BI.

Onpenenenue GOKYCHOTO paCCTOSTHUS U ONTUYECKOUN CHIIbI COOMPAIOIIEH JTUH3HI.

OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITH IO BOCTIPUATHUIO IIBETA MIPEIMETOB MIPU UX HAOIIOJCHUH Yepe3 IBETOBbIC (DUITBTPHI.

Pa3nen 12. KBanTOoBbBI€ SIBJICHHUS.

OmneiTel Pezepdopna u miianerapHas moaenb aroma. Moaens aroma bopa. Ucnyckanue
U TIOTJIONIEHNE cBeTa aToMoM. KBaHThI. JInHEYaThIe CIIEKTPHI.

PannoaktuBHocTh. Anbda-, Oera- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyxnonnas moxaens atomuoro sapa. M3orombl. PamnoaxktuBHBIE mpeBpamieHus. [lepron
MOJTypacrajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO M MACCOBOTO YHUCEN. DHEPTUS
CBsI3U aTOMHBIX siaep. CBsizb Macchl M dHepruu. Peakuumu cuHTE3a W JACICHUS sIAEp.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBUs paAMOAKTUBHBIX U31yY€HUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpavuu.

CrexTpbl U3Ty4eHUS U TTOTJIOMIEHUS.

CrekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus uzmydeHus: NIpUpPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

Ha6nrofeHue CrutonHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.



UccnenoBanne TPEKOB: HM3MEPEHHE HHEPrUU YaCTHUIBl 1O TOPMO3HOMY MyTH (1O
dotorpadusim).
N3mepenue pagnoakTUBHOTO (poHa.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENBEHO--0000IIAIOMINI  MOAYJb MpPEAHA3HAYEH JIg CUCTEeMaTU3aluu |
0000IIeHnsT TIPEAMETHOTO COJIEP)KaHHUS W OMbITa JEATEILHOCTH, MPUOOPETEHHOTO TIpH
W3YYEHUH BCETO Kypca (U3UKH, a TaKKe JJIs TOJATOTOBKH K OCHOBHOMY T'OCYJIapCTBEHHOMY
AK3aMeHy 10 (pu3uke 4151 00yJarouXxcs, BBIOPaBIIUX ATOT YU4eOHBIN MTpeaMeT.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢Gu3MK Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha
JNOCTH)KEHHUE  JIMYHOCTHBIX, METANpeIMETHbIX M  MPEIMETHbIX  00pa30BaTEIbHBIX
pE3yNbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

B pesynbrare u3ydyeHus ¢GU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Yy
oOyuaronierocsi 0yayT coOpMHUpPOBaHBI CIEAYIONINE JUYHOCTHbIE Pe3yJIbTAThl B YACTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUSA:

— IPOSBIICHHE WHTEpPECAa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON (pr3nyeckoin
HayKH;

— [IEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTbh K aKTMBHOMY YYacTHIO B OOCYXJIE€HHH OOIECTBEHHO3HAUYUMBIXH STHYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHXKEHUHN (DU3UKHU;

— OCO3HaHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B J€ATEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITHE ICTETHMUYECKUX KauecTB (PU3NYECKOW HAyKH: €€ TapMOHHYHOIO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUSA:

— OCO3HaHHE LIEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MHpA,
OCHOBBI PAa3BUTHS TEXHOJIOTUM, BaXKHEUILIEW COCTABISIOIEN KYJIbTYpHI;

— pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) dpopmupoBaHNs KyJbTYPbI 310POBbSI M IMOIIUOHAJIBHOT0 0JIATONOIyYHSA:

— OCO3HAHME LIEHHOCTH 0Oe30macHoro oOpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro IMOBEACHHUS Ha TpaHCHOpPTe, Ha Joporax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JJOMAIITHUX yCIOBUSAX;

—c(hopMUpOBaHHOCTH HaBbIKA peIICKCUU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY U TAKOTO KE
npaBa y JIpyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:



— aKTHBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHu3allid, TOopojaa, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOM  HaNpaBJICHHOCTH,
TpeOYIOUIUX B TOM YHUCIE U (U3NIECKUX 3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHUIO podeccuid, CBI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOTrH4YeCKOTr0 BOCIIMTAHUSA:

— OpHUEHTAIus Ha TpUMEHEHHE (DHU3WYECKUX 3HAHUM JUIsl pelieHHusl 3amad B 00JacTH
OKpY’Kalolel Cpelibl, MJIAHUPOBAHUS MOCTYNKOB M OLIEHKA MX BO3MOKHBIX IOCIEIACTBUM
JUISL OKPYKAIOIIEH CPEIbL;

— OCO3HaHME TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MMyTEeH UX pelieHus;

8) ajanTanuu K U3MEHAIOIIUMCS YCIOBUAM COIUAIbHOM U MPUPOIHOM Cpeabl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUM TPHU BBITIOJHEHUU MCCICAOBAHUNA UM IPOCKTOB
(hM3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY ¥ 3HAHUSIM JIPYTHUX;

— MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATCIbHOCTH;

— MOoTpeOHOCTh B (DOPMHPOBAHMHM HOBBIX 3HAHUW, B TOM 4YHCIE (POPMYIUpOBATH HJICH,
MOHATHUSI, TUTIOTE3BI O (PU3NYECKUX O0BEKTaX U SIBJICHUSAX;

— 0cO3HaHue Ae(UIIUTOB COOCTBEHHBIX 3HAHUM 1 KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

— IJTAHUPOBAHHUE CBOETO PA3BUTUSI B IPUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

— CTpEeMJICHUE aHAJIM3UPOBATh M BBISBIISITH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA M YKOHOMHUKH,
B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

— OIICHKa CBOMX JCHCTBHUA C YYETOM BIMSHHMS Ha OKPYXAIOIIYI0 CpPEAay, BO3MOKHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare OocBO€HHs MNporpaMMmbl MO (HU3MKE HA YpPOBHE OCHOBHOI'O OOILETo
oOpazoBaHusl y oOyuarouierocsi OyayT copMHUpOBaHb MeTampeJMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME [103HABATEIbHbIC YHUBEPCAJIbHBIE Y4YEOHbBIE NEHCTBUS, KOMMYHHKATHUBHBIC
YHUBEpCalbHbIE YU€OHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHBIEC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jijorniyeckue JeiicTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJICHUN);
YCTaHaBJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(UKAIMKA, OCHOBAHUS I OOOOIICHUS U
CpaBHEHUS;

BBISBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpuUBacMbIX (paKkTaxX, JAaHHBIX H
HaOJIOJICHUSIX, OTHOCAIIUXCS K (PU3UUECKUM SIBIICHUSIM;

BBISBJISITh TPUYMHHO--CJICJICTBEHHBIEC CBSI3M TMPU U3YYEHUM (DU3NUECKUX SIBJICHUU U
MPOLIECCOB, IeJIaTh  BBIBOJABI C HCIIOJb30BAHUEM JEAYKTUBHBIX W  HWHIYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEITNYNH;



CaMOCTOSITENIbHO BbIOHMpaTh CHOco0 perieHus y4deOHOM (u3nueckod 3anadyu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEUICHHs, BbIOOp Hambojee MOAXOIAIIEr0o ¢  Y4YETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbLCcKue 1eMCTBUSA.
MCIIOJIb30BaTh BOMPOCH! KaK HUCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMS,
MPOBOANTH MO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN (HU3HUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIeOBaHUE (PU3UUECKOTO SIBJICHUS;
OLICHMBATh HA NPUMEHUMOCTb M JOCTOBEPHOCTh HWH(MOPMAIMIO, TOJYYCHHYIO B XOJE
UCCJIEIOBAHUSI WJIM DKCTIEPUMEHTA;
CaMoCTOSITENIbHO (OPMYJIMPOBaTh OOOOIICHHSI M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO
HaOJIIOACHUS, OIbITA, HCCIIEIOBAHUS;
IPOTHO3UPOBATh BO3MOXKHOE JayibHEIlee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh MPEIIOJIOKEHHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:
OPUMEHSATh pa3UYHbIe METOAbl, HHCTPYMEHTHI M 3ampochl MpH TOUCKE U OoTOOpe
MH(}OpMaAUU WIH JaHHBIX C YYETOM IPEAI0KEHHON yueOHOM (U3nYecKo 3a/1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3IMYHBIX BUJOB
U (GopM IpeCTaBICHNUS;
CaMOCTOSATENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY NPEACTABICHHUS HHPOPMALMH H
WUTIOCTPUPOBATh peIIaeMble 33Jadd  HECIOXKHBIMH CXeMaMH, JuarpaMMaM#, WHOU
rpa@uKoi ¥ UX KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIE YHUBepcaibHbIe yueOHbIe 1eiCTBHA:
B X0Ji¢ 00CYX/IeHUsl yueOHOro MaTepuania, pe3ysbTaToB J1a00paTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI TIO CYIIECTBY 0OCYK/IaeMOil TEMBI M BBICKA3bIBATh UJICH, HAICICHHBIC HA
pelieHue 3aJa4u 1 nojjiepkaHue 0JaroxenaTeIbHOCTH OOLEHUS;
COTIOCTABJIATH CBOM CYXKICHHS C CYXACHUSAMM APYTUX YYaCTHUKOB Jauajora, oOHapyXUBaTh
pa3ianyuue ¥ CXOJICTBO MO3ULINKT;
BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
MyOJIMYHO TPECTABISTh PE3yIbTAaThl BHIMOJHEHHOTO (PHU3UYECKOTO OMBITAa (IKCIIEPUMEHTA,
HCCIIeIOBAHUS, TIPOCKTA);
MOHMMATh M HCIIOJIb30BAaTh NPEUMYIIECTBA KOMAaHAHON W MHAMBUIYaTbHOM pabOTHI MpuU
pEIICHNN KOHKPETHOM (PU3nyecKoi mpooiIembl;
OPUHUMATH IIEIM COBMECTHON JEATENbHOCTH, OpPTraHWU30BBIBATH JCHCTBUS 1O €€
JOCTHKEHUIO: pACTIPENeNsaTh pPOJU, OOCYKIaTh MPOLECChl W PE3YNbTaTbl COBMECTHOM
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITMIOJIHATh CBOKO 4YacTh pabOThl, JOCTUrasi KayeCTBEHHOIO pe3ysbTaTra IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JECUCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;
OILICHMBATh KAa4€CTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSTEIBHO
c(hOpMyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YUeOHbIe 1elCTBUA



Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX, TPeOYyIOIIUX AJis PeIIeHUs
($u3NYECKUX 3HAHUI;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0/1AaX MPUHATHUS PEIIEHUN (MHANBUAYAIbHOE, IPUHATUE
pelIeHus B TpyNIe, IPUHATHE PELIEHUI IPYIIION );
CaMOCTOSITENIbHO COCTaBIISITh  aliTOPUTM  pelieHus (U3MUECKON 3aJadd WiIM TUIaHa
UCCIIEJIOBaHMUSI C YYETOM MMEIOIIMXCS PECYypCcOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH IpeIaracéMble BapUaHThl PEILICHMI;
Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPEJIaraTh IJIaH €€ N3MECHEHUS;
OOBSICHATh NPUYMHBI JTOCTHKEHUS (HEIOCTHKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH, aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JAESATENBHOCTH (B TOM YHCIE B XOJ BBIINOJHEHHS (PU3HUECKOTO
MCCJIEI0BAHMS WM MIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, U3MEHUBILIUXCSA CUTYyalUH,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUIM;
CTaBUTh c€0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAYYHYIO TEMY,
ITIOHMMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroOro;
MIPU3HABaTh CBOE MPABO HA OMIMOKY MPU PEIICHUN (PU3NYECKHUX 3a7a4 WIH B YTBEPKIACHUSAX
Ha Hay4YHbIE TEMBI U TAKOE XKe IIPaBo APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoHIty oOy4eHus mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTpPakaTh
c(hOpPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHHI:
-MCTIOJIB30BATh MOHATHA: (DU3NYECKUE U XUMHUUECKHUE SIBJICHUS, HAOTIOIEeHNE, SKCIIEPUMEHT,
MOJICJIb, TUTIOTE3a, CIMHUIIBI (PU3MYECKUX BEIMYWH, aTOM, MOJICKYJIa, arperaTHBIC COCTOSHUS
BelecTBa (TBEpAOE, JKUJKOE, Ta3000pa3HOE), MEXaHWYECKOe MABWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEIHOE), TPAeKTOPHs, PAaBHOACUCTBYIOIIAs cuia, aehopmarius
(ympyras, iacTu4eckas), HeBECOMOCTb, COOOIIAIONIUECS COCY/IbI;
-paznuyath siBiaeHus (nuddy3us, TEMI0BOE IBMIKEHHWE YaCTHIl BEHIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBIDKEHWE, WHEPIHUS, B3aWMOJICHCTBHE T, PaBHOBECHUE
TBEPIBIX TEN C 3aKPEIIEHHOW OCBHIO BpallleHHs, IMepefada JaBiCHUS TBEPABIMU TEJIaMH,
KUAKOCTIMH M Ta3aMu, arMocepHOoe JaBicHUE, IUJIaBaHWE TeJ, MPeBpaIlcHUs
MEXaHUYECKON SHEPTHH) MO ONMHCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHMX JaHHOE (PU3NYECKOE SBIICHHUC;
-pacIio3HaBaTh MPOSIBICHUE N3YYEHHBIX (PM3UYECCKUX SBIICHUHA B OKPYXKAIOMIEM MHUPE, B TOM
gyucie GU3NIeCKUe SBJICHUS B TIPUPOJIC: TPUMEPHI ABHKCHUS C PA3TUIHBIMA CKOPOCTSIMH B
KABOM M HEXKUBOW NPUPOAE, NECUCTBHE CHIIBI TPEHUS B INMPUPOAE U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JTaBIICHUS HA )KUBOW OpraHU3M, TJIaBaHWE PBIO, pblYary B TEJIE YeI0BEKa, IPU



TOM NEPEBOJUTH MPAKTUUYECKYIO 3a/ady B yueOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHUM;

-OIMChIBATh M3yYEHHBIE CBOMCTBA Tell U (PU3MUECKHUE SIBJIICHUSA, UCIOJb3Ys (puanyeckue
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BPEMS, IyTh, CKOPOCTb, CPEHSIS CKOPOCTD,
CUJa YNOpPYyrocTH, CHJIa TSDKECTH, BEC Tella, CWIa TpEHHs, AaBieHue (TBEPAOro Tena,
AKUJKOCTH, ra3a), BRITAIKUBAIOLIASA CUJIa, MEXaHUYecKas paboTa, MOLUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KOA(DPUIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUYECKas W
NOTEHIIMAJIbHASI JHEPTUs), MPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHN CMBICT
UCIOJIb3YeMbIX BEJIMYMH, UX O0O3HAUYEHHS M €IUWHHULIBI (PU3MUECKUX BEJIWYUH, HAXOAUTH
(GbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYUHY C APYTUMHU BEIMUYNHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

-XapaKkTepu30BaTh CBOMCTBA T, (GU3MUECKHUE SIBICHUS M MPOIECCHI, UCIOJb3Yys MpaBUIIa
CJIOXeHUs1 cui (BIOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs phiuara (0Ji0Ka), «30J0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPaHCHHS
MEXaHUYECKOI IHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh
€ro MaTEMaTHYECKOE BBIPAKECHUE;

-00BSCHATDh (PU3UUYECKHUE SIBJICHMS, MPOLIECCH M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalluid MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISIBIATH MPUUYUHHO--CIIEICTBEHHBIE
CBA3U, CTPOUTHb OOBSICHEHHWE M3 |—2 JOrMYecKHxX MIAaroB ¢ ONOpod Ha 1—2 M3y4eHHBIX
CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

-pemaTh pacuéTHbIe 3a/1auu B 1-2 elCTBUS, UCIOJIb3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIHE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBHUS 33/Ja4uy 3alHChIBaTh KPATKOE YCIOBUE,
MOJACTABIATh (PU3MYECKUE BEIMYMHBI B (POPMYNIBI U TPOBOJIUTH PACUYETHI, HAXOIUTh
CIIpaBOYHbIE JaHHbIC, HEOOXOAUMBIC IJIsl PEIICHHs 3a]ay, OLEHUBATh PEATMCTHYHOCTH
MOTYy4YeHHOU (PU3NUECKON BETUYNHBI;

pacrno3HaBaTh MpOOJEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIU (PUINYECKHX METO/OB, B
OTNHCaHUU UCCIIEIOBAHUS BbIIEIATH IPOBEPSEMOE MPEANOI0KEHHE (TUIIOTE3Y), pa3InyaTh U
MHTEPHPETUPOBATh MOJYUYECHHBIM pE3yJbTaT, HAaXOJUTh OLIMOKA B XOJI€ OIbITa, JEJIaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

-IPOBOJIUTH OIBITHI 10 HAOMIOACHHUIO (DU3UUYECKUX SIBICHUN WM (PU3HMUYECKUX CBOWCTB TEII:
(bopMyIIMpoBaTh MPOBEPSIEMbIE MPEIIOJIOKEHNS, COOMPAaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 OMBbITa U (DOPMYITUPOBATH BHIBOJIBI;

-BBINOJHATh MNPSAMbIE M3MEPEHUs PACCTOSHHS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI H
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX U UU(POBBIX MPUOOPOB, 3aNMUCHIBATH
MoKa3aHusi IPUOOPOB € YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;
-IPOBOJIUTh HWCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOW BETUYHHBI OT JAPYrou ¢
MCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTU MYTH PAaBHOMEPHO JABMXKYLIErocs Tena
OT BPEMEHHU JBUKEHUS TeJa, CUJIbl TPEHHS CKOJIbKEHUS OT Beca Tella, KayecTBa 00paboTKu
ITIOBEPXHOCTEN TEN W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHUS TEI,
CWJIBl YIPYTOCTU OT yJIJTMHEHUS TIPY>KUHBI, BHITAIKUBAIOIIEH CUITBI OT 00bEMA MOTPYKEHHOM
YacTH TeJia U OT IJIOTHOCTH JKUJKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI,
Ha KOTOPYIO IOTIPYXKEHO TEJO, YCIOBUW IUIABAaHUS TEJ, YCIOBUM PaBHOBECHS pbluara u



OJIOKOB), y4acTBOBaTh B IUIAHWPOBAHUU y4e€OHOTO HCCIENOBAaHUS, COOMpPATh YCTAaHOBKY H
BBITIOJHATh HM3MEPEHMsI, CJIeAys NpeIOKEHHOMY IUIaHy, (UKCHPOBAaTh pe3yJbTaThl
[OJyYEHHOW 3aBUCHMOCTH (PM3MYECKHUX BEIUYMH B BHJE MPEIIOKEHHBIX TaOIUL U
rpaduKoB, JeJ1aTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBaHMUS;

-IPOBOJIUTH KOCBEHHbIE M3MEPEHUSI (PU3NUECKUX BEIMUMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH
U TBEPJIOIO Tejld, CHJIA TPEHUS CKOJBXEHHS, JABJICHUE BO3/1yXa, BBITAJIKMBAIOLIAS CHJIA,
JEMCTBYIOIAsl Ha MOTPYKEHHOE B KUAKOCTb TeNO, KOI()(PUIMEHT MOJE3HOTO AEUCTBUSA
IPOCTBIX MEXAHU3MOB), CJIEysl MPEAJIOKEHHON NHCTPYKLUHU: TIPU BBINOJIHEHUH U3MEPEHUI
coOUpPATh FIKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNE UCKOMOW BEJIMYMHBI;
-coOnroaTh IpaBWia TEXHUKH O€30MACHOCTM Ipu  pabore ¢ 1abopaTopHBIM
000py10BaHUEM;

-yKa3blBaTh MPUHIMIIBI AEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOILAOLIUECS COCYJbl, OapOMETp, pbluar, MOABM)KHBIM M HENOJBUKHBIN
0JIOK, HAKJIOHHAS! TUIOCKOCTB;

-XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OMOpO Ha WX ONUCcaHus (B TOM 4YHCIE: MOAUIMITHUKK, YCTPOMCTBO BOJIONPOBOAA,
TMIPABINYECKANA NPECC, MAHOMETP, BBICOTOMEp, OPIIHEBOM HACOC, APEOMETP), UCIOJIB3YSI
3HaHHUA O CBOWCTBAaX (PU3MYECKUX SABJIECHUH M HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

-IPUBOJUTh  MOpUMEpbl  (HAXOAUTh MHPOPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOIro
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B TOBCEJHEBHOM JKM3HM JUId oOOecredeHus
0e30MmacHOCTH IIpHU 00pallleHuu ¢ MpUOOpaMy U TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHUS
3JI0pOBBS U COOJIOIEHUSI HOPM DKOJIOTUYECKOTO TMOBEACHUS B OKPYKaIOILEH Cpee;
-OCYILECTBIIATh OTOOP MCTOYHUKOB MH(pOpManuu B UHTepHETE B COOTBETCTBUM C 3aJaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U MyTEM CPAaBHEHUS Pa3IUUYHBIX
MCTOYHUKOB BBLACIATH MH(OPMALINIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUUBON UITM MOKET OBIThH
HEIOCTOBEPHOMU;

-MCMOJb30BATh IPU BBINOJHEHUH YYEOHBIX 3aJaHUNl HAy4YHO--TIOMYJISIPHYIO JIUTEpaTypy
(U3MUECKOro coaepXkaHusi, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHEeT, BiaaeTh
npuéMaMu KOHCIEKTUPOBAHUSL TEKCTa, MpeoOpa3oBaHusl MH(YOpMALMKM U3 OJHON 3HAKOBOMN
CUCTEMBI B JIPYTYIO;

-CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHChbMEHHBIE U YCTHBIC COOOIICHHS Ha OCHOBE 2-3
MCTOYHUKOB WH(pOpMau (U3UUECKOr0 COJEpKaHUs, B TOM YHCIE MyOJUYHO JeNaTh
KpaTKhe COOOIIEHUS O pe3yJibTaTax MPOEKTOB WM YYE€OHBIX HCCIEIOBAHUN, MPU 3TOM
IPaMOTHO HWCIIOJIb30BaTh M3YyUCHHBIA MOHATUMHBINA ammapar Kypca (U3HKH, COMPOBOKIATH
BBICTYIUICHHE NTPE3ECHTALUEH;

-IPY BBIMIOJIHEHUU YYEOHBIX NPOEKTOB M HCCIENOBAaHUI pachpeneniarh OOS3aHHOCTH B
rpynme B COOTBETCTBUM C IOCTaBJIEHHBIMHM 33Ja4aMH, CIEAUTH 3a BBINOJHEHUEM IlIaHa
JNEUCTBUN, aJeKBaTHO OLEHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTh TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILKX.
-MCNOJB30BATh TOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHMSI BEUIECTBA, KPUCTANIMYECKUE U aMopQHbIE Tea,



HACBIIICHHBI W HEHACBILIEHHBIM Map, BJIAXXHOCTh BO3/lyXa, TEMIEPaTypa, BHYTPEHHSA
DHEPrus, TEIUIOBOU ABUTATENb, dJIEMEHTAPHBIA AIEKTPUUYECKUH 3apsil, dJIEKTPUUECKOE TOJIE,
IIPOBOJHUKH U JUIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE I10JIE;
-paznuuath SBJICHUA (TEIUIOBOE pACUIMPEHUE M CXaThe, TeIIonepeaaya, TEeIUIOBOE
paBHOBECHE, CMAauyMBaHUE, KAMWUISPHBIC SIBICHUS, UCIApEHUE, KOHJEHCAlUs, IUIABJICHUE,
Kpuctajuim3anusi  (OTBEpIEBaHME), KWIIEHHE, Terulonepenadya  (TErIonpOBOIHOCTD,
KOHBEKLIUSA, W3JIy4Y€HHE), OJJEKTpU3alMs Tel, B3aUMOJICHCTBUE 3apsAoB, JEHUCTBUSA
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJACHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO I0JIA Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKLHUSA) 110 ONMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (pu3mueckoe
SBJICHUE;

-pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUH B OKPYKAIOIIEM MUPE, B TOM
quciie (U3MUECKUe SBICHUS B NPUPOJE: IMOBEPXHOCTHOE HATSHKEHME M KalWJUIIPHBIC
ABJICHHSI B MPUPOJE, KPUCTAUIBI B mpupone, uznydenue CoiHia, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHEra, AJICKTPUUYECKUE SIBJICHUS B
aTMocdepe, AMEKTPUUECTBO )KUBBIX OPraHM3MOB, MarHUTHOE T0JIe 3eMJIU, Apei( MOJIIOCOB,
POJIb MarHUTHOTO IOJS JUIS JKM3HU Ha 3eMJle, HOJSPHOE CHUSHUE, IIPU 3TOM IEPEBOJIUTH
NPAKTUYECKYI0 3a/lady B Yy4eOHYI0, BBIICIATH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKM)
(U3NYECKUX SIBICHMUII;

-OIMCHIBATh M3yYEHHBIE CBOMCTBA TeJl U (PU3MUECKHE SIBJIICHUSA, HUCIOJIb3YyS (PU3nyeckue
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSS JHEPrHs, KOJUYECTBO TEIUIOTHI, YJeJIbHas
TEIJIOEMKOCTh ~ BELIECTBA,  yJe€lbHAsd  TEIUIOTAa  IUIABJICHMS, YyJelbHAas  TEIUIOTa
napooOpa3oBaHMs, yJeidbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(P(OUIUEHT IMOJIE3HOTO
JENCTBUA TEIJIOBOM MAalllMHBI, OTHOCUTEIbHAS BIAKHOCTh BO3/yXa, JJIEKTPUUECKHUU 3aps/,
CWIa TOKa, OJJIEKTPUUYECKOE HaIpSHKEHUE, COMPOTUBJICHUE MPOBOAHMKA, YJEIbHOE
COTIPOTHBIIEHUE BEUIECTBa, pad0Ta W MOIIHOCTh AJIEKTPUYECKOTO0 TOKa), MPH ONHUCAHUU
NPaBWIbHO TPAaKTOBaTh (DU3MUECKUA CMBICT HCIIOJIb3YEMbIX BEJIMYUH, OOO3HAYCHUS U
eAVHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYJIbl, CBS3bIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEIMYMHY C JPYTUMHM BEJIIMYUHAMHU, CTPOUTh TpadUKd H3YyUYEHHBIX 3aBUCUMOCTEHN
(hU3MYECKUX BEITUYHH;

-XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SIBJICHUS U MPOIECCHI, UCTIOIb3Ys] OCHOBHBIE
MIOJIOXKEHUSI  MOJIEKYJISIPHO--KHHETUYECKOM TEOpPHMM CTPOEHHUs  BELIECTBA, IPUHLMUI
CYNEpIO3ULIMU TOJIeH (Ha KaYEeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsiaa, 3akoH Oma
Ul ydacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKOH cOXpaHEHUsl YHEPTUH, MPU 3TOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MaTEMaTHUECKOE BBIPAKECHUE;
-00BSCHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPHUYMHHO-CIEICTBEHHBIE CBA3H,
CTpPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX HIAroB C ONOpod Ha 1—2 HM3y4YEHHBIX CBOMCTBA
(bu3nUecKux sIBICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

-pemaTh pacu€THbIC 3a1a4u B 2—3 AEMCTBUSI, UCIIONb3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE
¢bu3nyeckre BeIMYMHBI: HA OCHOBE aHaJIM3a YCIIOBHUS 33/a4u 3alHChIBaTh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTATOK JAHHBIX HJIsi PEIIeHMs] 3aJauyd, BbIOMPATh 3aKOHBI U (POPMYIIbI,



HEO0OXOouMbIe JIsl €€ pelleHHs], MPOBOJUTH PAcUEThl U CPaBHUBATH IMOJyYEHHOE 3HAUCHHE
¢bu3nUecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

-pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUIMTh MPU MOMOIIM (PU3MUECKHX METOJOB,
UCIIOJIb3Yysl OMMCAHHUE HCCIEAOBAHUS, BBIICIATh MPOBEPSIEMOE MPEAINOJIOKEHUE, OLICHUBATh
MPaBUJIBHOCTb MOPSJIKA IPOBEICHUS UCCIICOBAHMSI, IENATh BHIBOIBI;

-IPOBOJUTH OTBITHI 1O HAOIIONCHUIO (PU3NYECKUX SIBJICHUNA WM (PU3NUYECKUX CBOMCTB TEN
(kanwIsipHbIE SBJICHUS, 3aBUCUMOCTBH JIaBJIEHHUsS BO3AyXa OT €ro o0bEMa, TeMIlepaTypsl,
CKOPOCTH IIpOLeccCa OCTBIBAaHUS M HarpeBaHUs IpPH H3IYyYEHUH OT I[BETa H3JIydarollei
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOABI OT TEMIEPATYpPhl KUAKOCTU U
wioniaanu €€ MOBEpXHOCTH, DIEKTPU3AIUS TNl U B3aUMOJCHCTBHE IEKTPUUECKUX 3aPsi/IOB,
B3aMMOJICICTBHE TMOCTOSHHBIX MAarHWTOB, BU3yalM3allsl MAarHUTHBIX TMOJEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOIO TOJISl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOMCTBA  AJIEKTPOJBMUraTells IOCTOSHHOIO TOKa):  (OpMYyJIUpOBATH  MPOBEPsSIEMbIE
MPEIMOJIOKEHUs, COOMPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBaHUS, OMUCHIBATH X0
ombITa ¥ (HOPMYITHPOBATH BHIBOBI;

-BBITIOJIHATH MPSAMBIEC U3MEPEHUS TEMIEePaTyphl, OTHOCUTEIHFHOM BIAYKHOCTH BO3/1yXa, CHIIBI
TOKa, HaNpsHKEHHUs] C HCIIOJIb30BAHMEM AaHAJOrOBBIX NMPUOOPOB U JATYUKOB (PUIUUECKUX
BEJIMYMH, CpaBHUBATb pe3yJbTaTbl HU3MEpPEHUN C Yy4y€TOM 3aJaHHOM aOCOIIOTHOU
MOTPEIIHOCTH;

-IIPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3UYECKOW BEIWYMHBI OT APYrou ¢
UCIIOJIb30BaHUEM IMPSIMBIX U3MEPEHUM (3aBUCUMOCTb CONPOTHBIICHUS NMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAM TONEPEYHOrO0 CEYEHUS M YAEIbHOTO COINPOTHUBIICHUS BEIECTBA
NPOBOJAHMKA, CHUJIBI TOKA, MIYLIErO 4epe3 MPOBOJHHUK, OT HANPsKEHUS Ha MPOBOJHHKE,
UCCJIEIOBAHUE TOCJIEIOBATEIBHOTO W  MApaUIEbHOTO COEAMHEHUH MPOBOJIHUKOB):
IUTAHUPOBATh HCCIEAOBaHME, COOMpaTh YCTAHOBKY W BBINONHITH H3MEPEHHS, CIEays
NpEJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh pPE3yJbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJIE
TabyuL ¥ TpauKOB, J1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEA0BaHNUS;

-IPOBOJUTH KOCBEHHBIC W3MEpEeHHUs (U3NYECKUX BeIWUuH (yJIenbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHWE TMPOBOJHUKA, pabOTa M MOIIHOCTH SJICKTPUUECKOTO TOKA):
IUTAHUPOBAaTh ~ M3MEpPEHHs, coOuparh  AIKCIEPHUMEHTAJbHYIO  yCTaHOBKY,  CJemys
NPEJIOKEHHOW HHCTPYKIUH, U BBIYUCIISTh 3HAUEHHUE BEJIMUMHBI,

-XapaKTepU30BaTh MPUHIUIBI AEUCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OTIOpO¥M HAa WX OMHCaHUA (B TOM YHWCIE: CUCTEMa OTOIUJICHHS JOMOB, TUTPOMETp, MapoBas
TypOuHa, amrepMmeTp, BOJIETMETD, CUETUHK AIIEKTPUIECKON SHEPruH,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, HAarpeBaTelbHBIE  AIIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, JIEKTPOMATHUT, JCKTPOABUTATEIh MOCTOSIHHOTO TOKa),
UCIIONIb3YSl 3HAHUS O CBOMCTBaxX (DU3MUECKUX SBJICHUM W HEOOXOAUMbIE (U3NYECKUE
3aKOHOMEPHOCTH,

-pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBA U U3MEPHUTEIbHBIC IPHUOOPHI TIO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, ICHUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHEIO CrOpaHusi, OJJIEKTPOCKON, pEeoCcTar), COCTaBISAThH CXEMbI



ANEKTPUYECKUX LENEH € MOCIEAOBATEIbHBIM U MapajuIeIbHBIM COEJUHEHUEM 3JIEMEHTOB,
pasznunyas ycloBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUYECKUX LETEH;

-IPUBOJUTh  MpUMEphl  (HAXOAUTh HMHPOPMALMIO O TMpUMEpPax) MPaAKTUYECKOIro
UCIIOJIb30BaHUSl (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM KU3HM JUIsl OOecredeHus
6e3omacHOCTH TIpu 00paIleHnu ¢ MPUOOpaMU U TEXHHUYECKUMHU yCTPOUCTBAMU, COXPAaHEHUS
3JI0POBBS U COOIOICHUS HOPM DKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIIEH Cpejie;
-OCYILIECTBIIATh MOUCK HH(POpMaLUU (PU3MUECKOro cojiepkaHusi B MHTepHEeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUM M TyTEM CpPaBHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIACISTh
uH(pOpMaINIO, KOTOpas SBJISIETCS MPOTUBOPEUHNBON I MOKET OBITh HEJIOCTOBEPHOM;
-cO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE W KpaTKWE YCTHBIE COOOIIEHUs, 00o0Ias
UH(POPMALIMI0O M3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOTO COACpNKAHHS, B TOM YHUCIE
nyOJUYHO MPEJCTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIENOBATEIBCKOU JIEATETBbHOCTH,
Opyd 3TOM TPAMOTHO MCHOJB30BATh HW3YYCHHBIM MOHATUMHBIA ammapar Kypca (QU3uKw,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

-IpU  BBIIIOJIHEHUH YYEOHBIX NPOEKTOB M MCCIEIOBAaHUNA (PU3MYECKUX MPOLIECCOB
pacnpenensiaTb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTABIEHHBIMU 3aJja4aMu, CJIETUTh
3a BBINOJIHEHUEM IUJIaHA JEUCTBUHM W KOPPEKTHPOBATH €r0, aJEKBAaTHO OIICHUBAaTh
COOCTBEHHBI BKJIaJ B JCATEIBHOCTb TPYIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE
B3aUMOJICCTBHE, MMPOSIBIIASA TOTOBHOCTD Pa3peliaTh KOH(IHUKTHI.

-MCMOJb30BATh  MOHATHA: CHCTEMa OTCYE€Ta, MaTepuaibHas TO4YKa, TPACKTOPHUS,
OTHOCUTEJIBHOCTh MEXAHMUYECKOTO JBWXEHHs, aedopManus (ympyras, IutacTHUecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U IEPErpy3KH, LIEHTP TKECTH,
abCOMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO TEla, PABHOBECHE, MEXaHUYECKUE
KOJIeOaHWsI M BOJIHBI, 3BYK, HH(pPa3ByK U YyIbTPa3BYK, JEKTPOMArHUTHBIE BOJIHBI, IIKaja
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPHl UCITYCKAHUS U
MOTJIONIEeHUS, anb(ha-, 6eTa- U raMMa-u3TydeHus, U30TOIbI, SAepHAs YDHEPreTHKA;
-paznuyarh sBJIEHUS (paBHOMEPHOE U HEPaBHOMEPHOE TMPSMOJIMHEHHOE JIBUYKEHUE,
PAaBHOYCKOPEHHOE MNPAMOJUHEHHOE JBUKEHUE, CBOOOJHOE MaJCHHE Tel, PABHOMEPHOE
JIBWKEHUE TI0O OKPY>KHOCTH, B3aMMOJIEHCTBUE TE€J, PEAKTUBHOE JIBH)KEHHE, KOJeOaTelbHOe
NBIDKEHUE (3aTyXarolllie W BBIHYXKICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUXKCHUE,
OTPa)XEHUE 3BYKa, NMPSMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpPa)XCHHE CBETA, pa3jiokKeHHe OeJoro CBeTa B CIEKTP U CII0KEHHE
CHEKTpaJIbHBIX I[BETOB, IUCIIEPCUSI CBETA, ECTECTBEHHAsS PAAHMOAKTUBHOCTH, BOSHUKHOBEHHE
JUHENYaTOro CHeKTpa M3MYy4YeHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

-pacro3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM MUpPE (B TOM
yucie Gu3nUecKue SBJICHUS B MIPUPO/IE: MPUIINBLI U OTJIUBHI, [BIKEeHUE TiaHeT COTHeUHOM
CUCTEMbI, PEAKTUBHOE JBUKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHUE, CEMCMHYECKUE BOJHBI, I[yHaMH, 3XO0, L[BETAa TeJl, ONTUYECKUE SIBJIICHUS B
npuposie, OMOJOTMYECKOe JAEWCTBHE BUIMUMOIO, YIBTPA(PHUOIETOBOIO M PEHTIC€HOBCKOIO
W3IIy9CHHUM, €CTECTBCHHBIA pPAJAMOAKTHUBHBIN (POH, KOCMHYECKHE JIy4H, PaJUOAKTHBHOE
U3JIy4€HHE TMPUPOJHBIX MHUHEPAJIOB, NEHCTBUE PAJAMOAKTUBHBIX H3JIYYEHHH HAa OpraHus3m



YeJI0BeKa), NpPH OTOM TIEPEBOAUTH TPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIJICIATh
CYIIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PHU3NUECKUX SBICHUMN;

-OIMChIBATh M3yYEHHBIE CBOMCTBA Tell U (PU3MUECKHUE SIBJIICHUSA, UCIOJb3Ys (puanyeckue
BEJIMYMHBI (CpelHssl M MIHOBEHHAas CKOPOCTh Teja NpH HEPABHOMEPHOM JIBUIXKEHUH,
YCKOpEHHE, MEepEMENIEHUE, MMyTh, YIJIOBAasi CKOPOCTh, CHJIa TPEHHMS, CHJIa YIPYTrOCTH, CHJIA
TSYKECTU, YCKOPEHHE CBOOOAHOrO MAJCHHs, BEC TEJa, WMILYJbC TeEJla, WMILYJIbC CHIIBI,
MexaHu4deckass paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPrusi Teia, MOJHATOrO Haj
MOBEPXHOCTBIO 36MJIM, TOTEHIIMAIbHASI SHEPTHS CKATON MPYKUHBI, KHHETUYECKasi SHEPrus,
MoJIHAs MEXaHUYecKas dHEeprusi, Mepuoj] U 4acToTa KosieOaHuid, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEJIOMJICHHS CpPEbl), IPU OMHCAHUHU
MPaBUJILHO TPAKTOBAaTh (DM3UYECKUN CMBICI HCIOJIB3YeMbIX BEJIMYWH, OOO3HAYEHUS U
SAVHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (PU3MUYECKYIO
BEJIMYUHY C JIPYTUMH BEJIMYMHAMHU, CTPOUTh TpaduKH H3YYEHHBIX 3aBUCUMOCTEH
(hbU3nYECKUX BEITUYHH;

-XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBIICHHS WU MPOLIECCHI, HMCIOIb3Yys 3aKOH
COXpPAHEHHUSI DSHEPruHU, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHLIMI CYNEPHO3ULIUM CHJI,
MPUHIUIT OTHOCUTENbHOCTU ['anmumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCa,
3aKOHBI OTPAXKEHUSI U MPEJTOMIIEHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsS0BOTO U MacCOBOTO
qyuceN MPHU SACPHBIX PEakUMsIX, IPH 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

-00BACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYaIlHUii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh MPUUYUMHHO--CICICTBEHHBIC CBS3H,
CTpPOUTh OOBSICHEHHE M3 2—3 JIOTUYECKHX IIAaroB C OMOpOoW Ha 2—3 M3y4YEHHBIX CBOMCTBA
(bu3nUecKuX SIBICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

-pemaTh pacu€THbIEe 3a7aud (ONMUpAroIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIHOJIb3Ys
3aKOHBI U (OPMYIIBI, CBA3BIBaIONIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS
3a/lauu 3aMuChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEIOCTAIONINE WU U30BITOYHBIC JTaHHBIC,
BBIOMpaTh 3aKOHBI U (HOPMYJbI, HEOOXOIUMBIC MJISI PEUICHUs, MPOBOAUTH PacCU€Thl M
OLICHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HAUYEHUS PU3NYECKON BETUUNHBI;

-pacro3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIUA (PUINYECKUX METOJNIOB,
HCIIOJIb3Ys ONMMCAHHUE WCCIIEIOBAHMS, BBIIEIATH MPOBEPSAEMOE MPEANOJIOKEHNUE, OLICHUBATD
MPaBUJILHOCTh TMOPSAKAa MPOBEACHUS HMCCIEIOBAHUS, JeNaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUI U OIBITOB;

-IIPOBOJIUTH OMBITHI MO HAOMIOJECHUIO (PU3MUECKUX SIBJCHUU WIM (PU3NUECKUX CBOMCTB TEl
(u3yuyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAHEHUSI SHEPrUH, 3aBUCUMOCTh NEpUoaa
KoJieOaHWil TPYKUHHOTO MAasTHUKAa OT MacChl Tpy3a H KECTKOCTH TPYXHUHBI U
HE3aBUCUMOCTh OT AaMIUIMTYABl MajblX KoJICOAHWH, MPAMOIMHEHHOE pachIpoCTpaHEHHUE
CBETa, pa3joKeHue Oenoro cBeTa B CIEKTP, U3YYEHUE CBOMCTB M300paKeHHs B IJIOCKOM
3epKajie U CBOMCTB M300paKeHUsl IpeaMeTa B COOMparoIIel JTMH3€e, HAOII0IeHUE CIUTOIIHBIX
W JIMHEWYaThIX CIEKTPOB H3IYYCHHS): CaMOCTOSTENHHO CcoOMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa o0O0OpyAOBaHMS, OMKCHIBATH XOJ OMBITA W €ro pe3yJbTaThl,
(hopMyIHpOBaTh BBIBOJIHI,



-IPOBOJUTH MPU HEOOXOUMOCTHU CEPHIO MPAMBIX U3MEPEHUH, OTIPEAETsis CpeiHee 3HaUCHHEe
u3MepsieMoil BeMWYMHBI ((POKYCHOE pacCTOsiHHE coOuparomeil JTUH3bI), 000CHOBBIBATH
BBIOOD croco0a u3mMepeHus (M3MEPUTETBLHOTO ITPUOOopa);

-IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BETUUYHH C UCTIOIb30BAHUEM MPSMBbIX
M3MEPCHUI (3aBUCHMOCTh TYTH OT BPEMEHH MPU PABHOYCKOPECHHOM JBHKEHUHU 0€3
HAYaJIbHOM CKOPOCTH, MEpHoAa KOJICOaHH MAaTeMaTUYeCKOTO0 MAasTHHKAa OT JUIMHBI HHUTH,
3aBUCUMOCTH yTJla OTpaKEHUs CBETa OT yIJla MaJeHUs U yria MNpeJoMIICEHHsS OT yrja
najeHus): IJIaHUPOBAaTh  HMCCJIEIOBAaHHE, CAMOCTOSITEIBHO  COOMpaTh  yYCTaHOBKY,
(UKCUPOBATH PE3yIbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUZC TAOIUIL
U TpaduKOB, IeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCICAOBAHNUS;

-IPOBOJIUTH KOCBEHHBIC MU3MEPECHHS (PU3UUECKUX BETUYNH (CPEAHSS CKOPOCTh U YCKOPECHHE
TeJa MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJCHUs, KECTKOCTh
NPYXUHBI, KOAGOUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHU4YecKasi paboTa U MOITHOCTb, YACTOTa
U Tepuoj KoJeOaHM MaTeMaTH4YeCKOro W TMPYKWHHOTO MAasTHHUKOB, ONTHYECKas CHIIA
coOuparomel JIMH3bI, PaJAHMOAKTUBHBIM (OH): TIJIAaHUPOBATH HW3MEPEHHs, COOUPATH
HKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY U BBINIOJHATH W3MEPEHHUsS, CIEAyS MPEAoKEHHOM
WHCTPYKIUH, BBIYUCIISITH 3HAUCHUE BETMYMHBI M aHAJTU3UPOBATH MOJTYyUYEHHBIE PE3YIbTaThl C
y4€TOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUIA;

-pa3nuyaTh OCHOBHBIC MPU3HAKH M3YYCHHBIX (U3MUYECKUX MOJETEH: MaTepHaibHas TOYKa,
abCOMIOTHO TBEPAOE TEJNO, TOYCHHBIH MCTOYHUK CBETA, Jyd4, TOHKAs JIMH3A, MJIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO SI7Ipa;

XapaKTepU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OMOpOM HAa UX OMHCAHHS (B TOM YHUCIE: CHUIAOMETpP, JNAaTYUKU TOJOXKEHUS, PACCTOSHUS U
YCKOpPEHUs, pakeTa, JXOJIOT, OYKH, MEPUCKOI, QoToanmapaT, ONTHUYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETp, KaMepa BUIIbcOHA), UCTIOJIb3Yys 3HAHUSI O CBOMCTBAX (PU3NUECKHUX
SBJICHUM 1 HEOOXOAMMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

-MCTIOJb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
W3MEPUTENbHBIX TPUOOPOB M TEXHOJOTHYECKUX IMPOILECCOB MPH PEIICHUH Yy4eOHO--
MPAKTUYECKUX 3a/Jad, ONTHYECKHE CXEMbI Ui TIOCTPOCHHUS H300paKEHUH B IJIOCKOM
3epKajie u coOMparolle JUH3E;

-IPUBOJUTh  MpUMEPHl  (HAXOAuUTh HWHPOPMAIMIO O TMPUMEpPax) MPAKTUYECKOTO
UCTIONIb30BaHUsl  (U3MYECKUX 3HAHUM B TIOBCEJHEBHOW JKU3HU Il  OOecredeHus
6e3omacHoCTH TIpH OOpaIieHny ¢ MPUOOpaMu U TEXHHUYECKUMHU yCTPOUCTBAMHU, COXPAaHEHUS
3JI0POBBS U COOTFOICHUS HOPM DKOJIOTUYECKOTO TOBECHHS B OKPY KaIOIIEH cpejie;
-OCYIIECTBJIATh TOWCK wuHpopManuu ¢u3nUeckoro coaepxkanuss B  HHTepHeTe,
CaMOCTOSATENbHO  (OPMYJIUpPYsT TOUCKOBBIM  3alpoc, HAXOIUTh TMYyTH OINPEACIICHUS
JIOCTOBEPHOCTH  TIOJIYYCHHOW MH(POpMAllMM HA OCHOBE HMEIONIUXCS 3HAHUM U
JOTIOJTHUTEIIBHBIX UICTOYHUKOB;

-MCTIOJIb30BaTh TIPH BBIMTOJTHCHUM YYCOHBIX 3aJaHWK HAYyYHO-TOMYJISAPHYIO JIUTEPATypy
(U3UYECKOTO CONIep X aHUs, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu WHTepHET, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUSL TEKCTa, MpeoOpa3oBanusi WHPOpPMAIIMK U3 OJHON 3HAKOBOM
CHUCTEMBI B JIPYTYIO;



-C0O3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIICHMS] Ha OCHOBE MH(pOpMaLUU M3
HECKOJIbKUX MCTOYHHUKOB (DPU3UYECKOTO COJIEPKaHUs, MyOJUYHO MPEACTaBIATh PEe3yIbTaThl
IIPOCKTHOW WM HCCIEAOBATEIBCKOW NEATEIBHOCTH, IPU 3TOM TI'PAMOTHO MCHOJIB30BATh
U3yYEHHBbIM TOHATUIHBIA anmapar H3y4aeMmoro pasjena (U3sMKd U CONpPOBOXKIATh
BBICTYIUICHHE MTPE3EHTAINEH ¢ y4ETOM OCOOEHHOCTEH ayIUTOPHUH CBEPCTHUKOB.
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Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
w/n HanmeHnoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOGHTPOJILHLIC HpﬁaKaneCKne 06pa3oBaTeILHbIe
padoTbI padoTbI pecypesI
Pa3znen 1.0Pu3uka u e€ poJib B NO3HAHNM OKPYKAI0LIEro MUpPa
bu6mmoreka [IOK
. - 2
11 Pu3HKa - HayKka 0 NPHPOAC 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
. 2
12 DH3HHECKHE BEIHHHbI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
. 2 1
1.3 EcTecTBeHHOHAy4YHBIN METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspnen 2.1lepBoHayasibHbIe CBeJICHUSI O CTPOCHUM BelleCTBa
bubmuorexa [JOK
: 1 0
2.1 Crpoenue pemectsa . https://m.eds00.ru/7f416194
. 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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