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PABOYASA ITPOT'PAMMA YUYEBHOTI'O IPEJMETA «®PU3UKA»

Conep:kanue y4eOHOr0o npeamera

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usuka — Hayka o npupoze. fBiaeHus npuponbl. Du3nuyecKkue SBICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuuHBL. M3mepenue ¢usnyeckux BenuunH. DHU3NMUECKUE MPHOOPHI
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka u apyrue ectecTBeHHbIE HAyKH M3Y4aloT NMpHpony. EcTecTBeHHO-HAYUHBIH METO[
MO3HAHUS: HAOJIO/IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHHE THUIOTE3, SKCIEPUMEHT
0 TIPOBEPKE THIOTE3, 0OBSICHEHNE HA0II01aeMoro siBlieHus. Onucanue GU3NYECKUX SIBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

Mexanuyeckue, TEeIIO0BbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

dusnueckue npruOOpsl U MPoLEAYPa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM M U(PPOBBIM TPUOOPOM.
Jlabopamopnwsie pabomot u onvimel.

Omnpenenenue HeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO pUdopa.

N3mepenne paccTosTHU.

H3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TENA.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

W3mepenue teMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U JaTUMKA TEMIIEPATYPBhI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bl: AJbHOCTh MOJIETA MIAPUKA, MYIIEHHOIO
TOPU30HTAIILHO, TEM O0JIbIlIE, UeM OO0JIbIlIE BHICOTA ITYCKA.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUA 0 CTPOEHUHU BeleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, TOKA3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEIIECTBA.

JBuxenue wuactul BemecTBa. CBsA3b CKOPOCTH JIBMDKEHUS YacTHI[ C TEMIIEpaTypoOu.
bpoyHoBckoe naBmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS BEIECTBA: CTPOEHUE Ia3oB, )KUJIKOCTEH U TBEPABIX (KPUCTATITMYECKUX )
Ten. B3auMocBsI3p MEXy CBONCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX U MX
aTOMHO-MOJIEKYJISIpHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
Hemoncmpayuu.

HabGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Hab6monenue muddysum.

HaOGnronenue siBneHu, 00bsCHAIOMUXCS MPUTSHKEHNEM WM OTTAIKMBAHUEM YacTHUI] BEIIECTBA.
Jlabopamopnwvie padbomot u onvimol.

OneHka [uaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHHEM (oTorpaduii).

OMBITHI 110 HAOJTIOACHHUIO TEMJIOBOTO PACITUPEHHUS Ta30B.

OnbIT IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHUS.

Pasznea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe nBukeHUE. PaBHOMepHOe M HepaBHOMepHoe aABMkeHHe. CkopocTs. CpenHss
CKOPOCTh MPU HEPAaBHOMEPHOM JIBH)KEHUU. PacuéTt myTu 1 BpeMeHU JBHKEHUS.

SBnenue nHepuuu. 3aKOH MHEpLMH. B3anMozelcTBue Tel Kak NPUYMHA U3MEHEHUS CKOPOCTHU
JIBUKEHHs Tell. Macca kak Mepa MHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsI3b MJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eTUHHIIE 00BbEMA BEIIECTBA.

Cwia kak xapakTepucTuka B3aumonencTsus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C IMOMOILIBIO JWHAMOMETpa. SIBjIeHHME TArOoTeHUs U cwia TskecTH. Cuila TSKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts. ClioKeHHE CHII, HAIIPABIEHHBIX IO OJJHOM IPSIMOM.
PaBHogeiicTByromas cun. Cuia TpeHus. TpeHHE CKOJBXKEHMS U TPEHUE IOKos. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.



Habmronenne MeXaHU4eCcKOro IBH)KEHUS Tela.

N3MepeHnne CKOpOoCTH MPSMOIUHEUHOTO JBUKECHHUS.

HaburoieHue sBiaeHUs] MHEPIUH.

Habmroienue n3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TeIl.

CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CiioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopusie pabomsl u onvimol.

Onpenenenue CKOPOCTH PaBHOMEPHOrO  JBMKEHMsI (IIapuKka B SKUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa MO0 HAKIIOHHON TJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.

OnpIThI, JEMOHCTPUPYIOLIUE 3aBHUCUMOCTh pacTshkeHHs (Aegopmaiuu) MpY>KUHBI  OT
IIPUJIOKEHHOMN CUJIBI.

OnBIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHHUSI CKOJIBKEHUS OT Beca Tella U Xapakrepa
COIPUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIICHUSI M YBEIMYCHHS JaBlieHus. JlaBieHue rasa. 3aBHCHUMOCTD
JaBJieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBnenust TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH I[lackans. [TneBmarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmarommecs cocyabl.  ['miapaBiamudeckue
MEXaHU3MBI.

ATtMmocdepa 3emin u atMmocepHoe napineHue. [[puanHbl cyniecTBOBaHUS BO3AYUTHONW 000T0YKH
3emuu. Onbir Toppuuernmu. M3mepenue atMocepHOTo JaBieHHs. 3aBUCUMOCTh aTMOC(epHOTro
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! A1 usmepeHus: atMochepHoro JaBiICHHUS.
JlelicTBHE )KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJo. BriTaikuBaromas (apxumea0Ba) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBiieHUS KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnyeckuii npecc.

[TposiBnenue neicTBust aTMOC(HEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHUJIIBI OT 00BbEMaA NOTPYKEHHOW YacTH Tejla W IJIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CUJIbI BECY BHITCCHEHHOM KUJIKOCTH.

VYcnoBue mnnaBaHus Tel: IUIABAaHUE WM NOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOILIEHHUS
IUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopuvie padomol u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa MOTpyXKEHHOW B JKUIKOCTh YaCTH
Tena.

OnpeneneHre BEITATKUBAIONIEH CUIIBI, IEUCTBYIONIECH HA TENO, MOTPYKEHHOE B KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, EUCTBYIOIIEW HAa TEIO B >KUAKOCTH, OT
Macchl Tela.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKHUBAIOLIEH CHIIbI, JEHCTBYIOUIEH Ha TEJNO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHON B )KHIKOCTh YACTHU TEJIA U OT TUIOTHOCTH KHUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOAKM M OmpeneieHue  eé
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprus.

Mexannueckasi pabora. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWO paBHOBECHS pbIyara.
[IpumeHeHue mnpaBuiIa paBHOBeCHs pblyara K Ooky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.



Mexanunueckast sHeprusi. Kunetndeckasi u noreHuuanbHas sueprus. [IpeBpaiiienre oqHoro Buia
MEXaHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

Omnpenenennue pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JBMKEHHH Teja MO TOPU30HTAIBHOM
MOBEPXHOCTH.

HccenenoBanue ycaoBuid paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOM IIOCKOCTH.

N3yuenue 3aK0Ha COXpPAHEHUSI MEXaHUYECKOM SHEPI M.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpUM CTPOEHUs BewiecTBa. Macca u
pasMepbl aroMoB M MouieKyd. OnbITbl, TOATBEP)KIAIOLIME OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, >KUAKOTO M Ta3000pa3HOTO COCTOSHMM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOKEHUN
MOJIEKYJISIpPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuME M KalWULSIpHbIE sBIEHUS. TernaoBoe
pacIIMpEHHE U CKATHUE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOI'O JIBU)KEHUS 4YacTHll. BHyTpeHHsIs
sHeprus. CrnocoObl U3MEHEHHs] BHYTPEHHEH SHEpPTuu: Teruionepeaada u COBEpIIeHHE PabOThI.
Bunel Tenonepenayn: TEMI0NPOBOIHOCTD, KOHBEKLIUS, U3yUEHHE.

KonuuecTtBo TemioThl. YaenbHas TEMIOEMKOCTb BelIecTBa. TemIooOMEeH U TEeIIoBOe
paBHOBecHe. YpaBHEHUE TeIUloBoro OanaHca. IlnaBieHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIeCTB. YAenbHas Termsora miuaBieHus. [lapooOpa3oBanme u koHjeHcanus. lcnapenue.
Kumenne. YnenbHas TemioTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATYpPhbl KHIICHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuumns! padots! Temnosbix Asurarenei KI1/1 tennoBoro nsurarens. TemnoBble ABUraTenu u
3allUTa OKPYKAOLIEN CPEbl.

3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nudoysu.

Habmonenune siBneHunit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

M3MeHeHne naBlieHus ra3a Npyu U3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKICHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bupael Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaMH.

CpaBHeHuE TEMIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

HaOronenne Kuneuns.

HabnroeHre mocTosHCTBa TeMITepaTyphbl IpH TMJIaBJICHUU.

Mopgenu TeIIOBLIX NBUTaTENIEH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 1O HAOIIOEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.
Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.



OnbITHL, AEMOHCTPHUPYIONIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHHs WU
OXJIaX/ICHUS.

[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJI0MKA KUJIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIeparyphl.

Habmionenne m3MeHEeHUs1 BHYTPEHHEH SHEPrHM Tella B pe3ysbTaTe TEIUIONepenayd U paboThl
BHEIIIHUX CHIL

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYei BOBI.
OmnpezneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM IIPHU TEIUIOOOMEHE C HarpeThbiM
METAJIIMYECKUM LIUIUHIPOM.

OnpezaeneHue yaelbHONW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHusl.

OnpezneneHyne OTHOCUTENILHON BIaKHOCTH BO3yXa.

Onpenenenue ynenbHON TEIUIOTHI IIaBJICHUS JIbJA.

Paszgen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Tenl. J[Ba poja 3JlEKTpUUYECKUX 3apsioB. BzaumopelicTBue 3apsyK€HHBIX Tell.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJAEHCTBHSL 3apsDKEHHBIX TEJl OT BEJIMUYMHBI 3apsI0B U
PAacCTOSIHUSA MEXY TeJIaMu).

Onextpuyeckoe mnosie. Hanpspk€HHOCTh snekTpudeckoro mnoist. [lpunHnun cynmepno3unuu
AIIEKTPUYECKHUX I0JIeN (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIA aiekTpuueckuil 3apsa. CTpoeHue aroma.
[TpOoBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

ONeKTpUYECKUil TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOrO TOKA. MICTOYHUKH ITOCTOSTHHOTO
TOKa. J[eCTBUS AIEKTPUYECKOrO0 TOKA (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUECKUN
TOK B JKHJIKOCTSIX M ra3ax.

Onexkrpuueckas nenb. Cuia Toka. DieKTpudeckoe HanpsikeHue. COnpoTUBICHHE POBOIHUKA.
VYnenbHOE compoTuBiIeHUE BellecTBa. 3akoH Oma juid ywyacTtka uenu. llocnenoBarenbHoe U
apajuleJIbHOE COEIMHEHUE IPOBOIHUKOB.

PaboTa ¥ MOIIHOCTb 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JleHma. DinekTpuyeckue Lenu U
NOTPEOUTENH IEKTPUUECKON 3Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

ITocrositHHBIE MarHUTHI. B3anMonelicTBE NOCTOSTHHBIX MarHUTOB. MarHuTHoe nojue. Marauraoe
nosie 3eMyIM W €ro 3HadeHue i ku3Hu Ha 3emste. OmbiT Opcrena. MarHutHoe Tmojie
IIEKTPUYECKOr0 TOKa. [I[puMEHEHNEe AIEKTPOMAarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO IMOJIS
Ha T[POBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOro Toka. lcmonbp3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Onpiter  @apanes.  SBneHune  snekTpomarHuTHoM — umHAayknuu.  [IpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOSyYyeHHUs 3JIEKTPUYECKOM JSHEpruu. JIEKTPOCTAaHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poza aNeKTpUYECKUX 3apsA10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEll.

VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

OnekTpocTaTUdecKast UHIYKIIHSL.

3aKOH COXpaHEHHMsI IJIEKTPUUECKUX 3aps/IOB.

ITpOoBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHe CUIOBBIX JIUHUH 3JIEKTPUUECKOTO TOJIS.

M cTOYHUKY IOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30BbIit pazps.

W3mepeHue cuibl TOKa aMIIEpMETPOM.

H3mepeHne 37eKTpUUeCcKOTo HApsKEHUsS] BOIBTMETPOM.

Peocrar 1 marasus conpoTHBIIEHUH.



BzaumopencTBue NOCTOSTHHBIX MarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH PA3AEIICHUS TIOIOCOB MarHUTA.

MonenupoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

OmnbIT DpcTena.

MarauTHoe 1nojie ToKa. JJIeKTPOMarHur.

JleficTBe MarHUTHOTO IOJIL HA IPOBOJIHUK C TOKOM.

DNEeKTpOoABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON UHAYKIUH.

Oneitel Dapagnes.

3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomot u onvimeol.

OnbITh IO HAOIIOACHUIO STCKTPU3ALUH TEJI MHAYKIIUEH U TIPU COPUKOCHOBEHHH.
HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJIs HA TPOBOJHUKH U TU3IEKTPUKH.

COopka u mpoBepka paboTHI NMEKTPUIESCKOMN IIEH MOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepeHnue u peryimpoBaHue HapsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CWJIBL TOKAa, HIYIIETO 4YEpe3 PE3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa U HalpsHKEHHUs] Ha PE3UCTOpeE.

OnBbIThL, I€MOHCTPUPYIOLINE 3aBUCUMOCTbD 3JIEKTPUUECKOTO COMPOTUBIICHUS TPOBOJIHUKA OT €r0
JUIMHBI, IJIOLIAAH ITONEPEYHOro CEYEHUs U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW MPU MOCIEAOBATEIIBHOM COECIMHEHHHM JABYX
PE3UCTOPOB.

[IpoBepka npaBuia 715l CUIIbI TOKA MTPU NapajlIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEIUCTOP.

OrnpeznenieHre MOUTHOCTH 3JIEKTPUYECKOIO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTY CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HANPSKEHUs Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHS OCTOSIHHBIX MarHUTOB.

N3yueHre MarHuTHOTO TOJISL TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U Pa3/ICICHUH.
Uccnenoanue neiCcTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBUS KATYIIKHA C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKE.

W3y4eHne nelcTBHUsI MAarHUTHOTO MOJIL HA IIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKHU.

OnpITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIIMH: UCCIEOBaHHE U3MEHEHUI
3HAYEHUS U HAPABJICHUS] MHAYKIIMOHHOTO TOKA.
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Pa3pnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. CucremMa orcuéra. OTHOCHTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMonMHENHOe aBMXKeHue. HepaBHoMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IMPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe MpsiMONMHEHHOe ABmkeHue. CBoOomHoe maneHue. OTMBITHI
[Nanunes.

PaBHOMepHOE ABMKEHHE 1O OKpYy:kHOCTH. [lepnon u yacrora obpamenus. JIuneiinas u yriosas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Herotona. IlpuHiuun
CYNEPIIO3UIUHU CHIL.



Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHHUs: CUila TPEHUS CKOJIBKEHHS, CUJla TPEHUS IOKOf,
JIpyrue BUbl TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOJHOTO majeHus. JBuxeHue
raneT Bokpyr Connia. IlepBast kocmuueckas ckopocTs. HeBecoMocTh 1 meperpy3ku.
PaBHoBecue marepuanbHOM TOUKH. AOCONOTHO TBEpAOE Teno. PaBHOBecue TBEpIOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TshkecTu.

Wmnynec Tena. M3meHenue wummynbca. Mmmynsc cuiibl. 3aKkOH COXpaHEHMsI HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexanuueckasi paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroct, TpeHusi. CBsi3b SHEPTHH
u pabotel. [loTeHumanpHasi OJHEpPrust Teja, IMOAHIATOrO HAJ IOBEPXHOCTHIO 3EMIIU.
IToTreHumanbHas 3Heprus cxaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

Habmtoienne MexaHn4eckoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE MyTeH U TPAeKTOPUN ABM)KEHUSI OJJHOTO U TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

W3mepeHne cKopocTy U YCKOPEHHUS IIPSMOJIMHENHOTO IBUKEHHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUSI.

Habumronenue aBM>XeHus Tesa 1o OKPYKHOCTH.

Habmroienue MexaHM4ecKux SIBICHHUH, MPOUCXOAAIMX B cucTeMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO KaOUHETa (PU3UKU.

3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJIa U IEUCTBYIOIIEH HAa HETO CUIIBIL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBU)KEHHH.

Ilepenada nmirynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYTOM B3aUMO/JICHCTBUY.

Habmronenne peakTHBHOTO JBUKEHMUS.

CoxpaHeHue MEXaHUYEeCKOM 3HEPTuH MpHU CBOOOIHOM a/ICHUH.

CoxpaHeHue MEXaHUYEeCKOW SHEPTHH MPH JABHKEHUU TeJla MO IeUCTBUEM IIPYKHUHBI.
Jlabopamopuvie pabomul u onvimol.

KoHncTpyrnpoBanue TpakTa ajs pa3roHa U JajJbHEHIIEero paBHOMEPHOTO JBUKEHHS IIapUKa WU
TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBXKEHUsSI OpycKa WM JIBUYKEHHS IIapuKa MO0 HAKJIOHHOMN
IJIOCKOCTH.

Omnpenenenne ycKopeHus Tella IpU paBHOYCKOPEHHOM JIBU’KEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTesbl: €CiIM NpU PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayaJlbHOW CKOPOCTH IyTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.
Onpenenenne ko3P huimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JBMKEHHH Tejla MO0 TOPU3OHTAIBHOM
MIOBEPXHOCTH.

Omnpenenenne paboThI CUJIBI YIIPYTOCTU MPU MOAbEME TPy3a C UCIOIb30BAaHUEM HEIMOIBHKHOTO
U TIOABMKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHWS SHEPTUH.

Pa3nes 9. Mexanndeckne Kos1e0aHUs M BOJIHBI.



Konebarenbnoe paBwxkeHne. OCHOBHBIE XapaKTEPUCTUKU KoOleOaHMH: TEpHOA, YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii W TOPYKUHHBIM MasTHUKU. [IpeBpamieHue 5>HEpruu mnpu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxawomue kojeOanus. BoeiHyxkaennole koneOaHusi. Pe3onanc. MexaHWYecKkHe BOJIHBI.
CBolicTBa MexaHW4ecKuX BOJIH. [IposionbHbIE 1 MONepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHn4yeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJIHBI.

3ByK. I'pomMKOCTB 3ByKa 1 BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

Habmonenue xonebanuii Tei moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpyza Ha HUTH U Ha IPY>KUHE.

HaOlmntonenre BoIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HabumroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAaHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpenenenye 4acToThl U Ieproia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeproa KojeOaHui MOIBEIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TTEPHOIA KOJICOAHUH TPYKUHHOTO MasgTHUKA OT MAacChI Tpy3a.
[TpoBepka HE3aBUCHMOCTH MEePHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OnbITH, EMOHCTPUPYIOIIME 3aBUCHMOCTh MEpuoja KoJeOaHW MPYKUHHOTO MasTHHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.

N3mepeHune ycKopeHus CBOOOIHOTO MaeHMUsL.

Pa3pnen 10. DiiekTpoMarHuTHoe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[llkana »MEKTPOMArHUTHBIX BOJH. MCIONBb30BaHME SJIEKTPOMATHUTHBIX BOJH JJS COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoIHOBEIE CBOCTBA CBETA.
Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BosHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie padomol u onvimel.

W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Pa3nen 11. CBeroBble siBJICHUS.

JlyueBas mozens cBeta. Mcrounnku cBeta. [IpsMonnHeliHoe pacnpocTpaHeHHEe CBeTa. 3aTMEHUs
Connua n JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpake€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHHs cBera. [lolHoe BHyTpeHHee OTpakeHHE CBETa.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox mydeit B nuH3ze. OnTtuueckas cuctema QoTtoarinapata, MUKPOCKOIA M TEJIeCKOIa.
I'na3 kak onTuyeckasi cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxxenne Oemoro cera B crektp. OnbiTel HbioToHa. CroXeHHe CHEeKTPaJbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

[TpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue cera.

OnTuyeckuii CBETOBOI.

Xox mydeil B cobuparoliiei JuH3e.

Xox JIydell B paccenBarole JIMH3E.

[Toryuenue n300pakeHU C TOMOILBIO JIUH3.

[TpunMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.



Mogens rnaza.

PaznoxeHnue 6e10ro cBera B CEKTP.

[Tony4yenue 6e10ro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHUsI CBETOBOTO JIydya OT yriia MaJeHusl.

N3yueHne xapakTepUCTUK U300pakeHUs MpeMeTa B IIIOCKOM 3epKale.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT YIVIa NAJECHMs Ha IpPaHULE
«BO3LYX—CTEKIIO».

[Tony4yenue n300paKeHUi C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIbI COOMpArOILEH JIMH3BL.

OMnBITH IO PA3TIOKEHHIO OEIIOT0 CBETa B CHEKTP.

OnbITh! IO BOCIIPUSTHUIO I[BETA IPEIMETOB IIPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3nes 12. KBaHnTOBBIE SIBJICHUS.

Onbitel Pesepdopna m mimanerapHas mojenb aromMa. Mojens aroma bopa. Hcnyckanwe u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagnoaktuBHOCTB. Asb(da-, OeTa- u ramma-usnydeHus. CtpoeHue aToMHOro spa. Hykionnas
MoJiedb aTroMHOro sapa. Msoronel. PaamoaktuBHble mpeBpauieHus. Ilepuon mnomypacnana
ATOMHBIX fAJIEP.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHS 3apsJ0BOIO M MAacCOBOIO 4YHCENl. JHEprusi CBs3U
aToMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHre3a u geneHus suep. Mcrounuku
sHeprun CosHUA U 3BE3 .

SAnepnas sHepreruka. JleficTBYs paAMOAKTUBHBIX U3JIyYEHUHN Ha )KUBBIE OPraHU3MBI.
Hemoncmpayuu.

CHeKTpbl U3JIy4€HUs U TIOTJIOIICHHUS.

CrexTpbl pa3aMyHbIX I'a30B.

CrnekTtp Bomopoza.

Habmonenue tpeko B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4EHU.

Peructpanus uznydeHust npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie padomol u onvimel.

Habumronenre CrulonHbIX U IMHEWYAThIX CIIEKTPOB U3ITYYECHHUS.

HccnenoBaHue TPeKOB: U3MEPEHHE YHEPTUN YAaCTHIIbI 10 TOPMO3HOMY IyTH (110 hoTorpadusm).
W3mepenne paaroakTUBHOTO (oHA.

IToBTOpHTENBLHO-0000 A0 MOIYIb.

[ToBTOpUTENHEHO--0000MAIOMNI MOAY/Ih MpPEIHA3HAYEH JUIsi CUCTEMAaTHU3allud W 000O0IIeHUS
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, IPUOOPETEHHOTO NP U3YYEHUH BCETO Kypca
¢u3KKY, a Takke JJi MOATOTOBKM K OCHOBHOMY I'OCY/AapCTBEHHOMY 3K3aMEHY O (pu3uke Jyis
00yyaroImuxcsi, BEIOPaBLIMX 3TOT y4EOHBIH MpeaMeT.

[Tpu u3yyeHUN AAHHOTO MOJIYJIS PEANTU3YIOTCA U CUCTEMAaTHU3UPYIOTCS BHJIbI IE€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE MPEIMETHBIX U METalpeIMETHBIX MIIaHUPYEMBbIX
pe3ynbTaToB 00ydeHus, POPMHUPYETCSI €CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHE HAyUYHBIX
METO/IOB HCCIICIOBAaHUS SIBICHUN NPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSMH OOBICHATH
dbuznueckue SBIEHUS, TNPUMEHSA IMIOJyY€HHbIE 3HAHUS, peularb 3aJayd, B TOM YHUCIE
KAUECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIIAaNBHO AEATEIBHOCTHBIA XapaKTep IaHHOIO pas3zelia peaau3yeTrcs 3a CU4ET TOro, 4To
o0yyaromuyecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM IIpe/1araercs:

Ha OCHOBE IOJIYYEHHBIX 3HAaHWH pacro3HaBaThb M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpYXKarollel MPUPOIE U IOBCETHEBHOM JKU3HY;

HCIIOJIb30BaTh HAay4Hble METOJbl HCCIENOBaHMS (U3MYECKUX SBJIEHUH, B TOM YHCIE s
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



O0OBSICHATH HAayYYHBIC OCHOBBI HanOoJiee Ba)KHBIX IIOCTI/DKGHI/Iﬁ COBpPCMCHHBIX TCXHOHOFHP'I,
HarmpuMmep, MPakKTUICCKOro UCIOJIb30BaHUA PAa3JIMYHBIX KCTOYHUKOB SHCPIru Ha OCHOBE 3aKOHA
MMpeBpalICHUA U COXPAaHCHHA BCCX M3BCCTHBIX BUJAOB S9HCPTHUHU.

MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI ITPOT'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne (u3uKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JIOCTUIKECHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.

B pesynbrate uzyueHus Gpu3Mku Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHUs y 00y4aromerocs
OyayT chopMUpOBaHBI CIIEAYIOIINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS

[ mposiBIeHHE WHTEpeca K HUCTOPHH M COBPEMEHHOMY COCTOSHHIO POCCHIMCKON (U3NYECKOU
HayKH;

[ IEHHOCTHOE OTHOIIICHHUE K JJOCTH)KEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpa:kIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

] TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYKICHHUU OOIIECTBEHHO 3HAUYUMBIX M JTHYECKUX
npo0JieM, CBI3aHHBIX C IPAKTHYSCKUM IPUMEHEHUEM JOCTHKCHUHN (pU3NKH;

[ oco3HaHKME BYKHOCTU MOPAJIbHO--3TUYECKUX ITPUHIIUIIOB B JICATEIBHOCTH YIEHOTO;

3) 3cTeTHYeCKOro BOCIMTAHUS:

] BOCHpHUSATHE ACTETHYECKUX KAYECTB (M3MYCCKOW HAyKH: e€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[1 oco3HaHMe NEHHOCTH (U3UYECKONW HAayKH KaK MOIIHOTO HMHCTPYMEHTA IO3HAHHUS MHpAa,
OCHOBBI Pa3BHUTHUs TEXHOJIOTHIA, BAXKHEHIIIEH COCTABISIONICH KYJIbTYPHI;

[] pa3BuTHE Hay4HOM JTFOO03HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON ICATEIIEHOCTH;

5) hpopMupoBaHus KyJIbTYPbI 3I0POBbSI M IMOIMOHAIBHOTO GJIATOTIOTYYHSI:

[ oco3HaHWe EHHOCTH 0e30MacHOT0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
Ba)XHOCTH TpaBUiI 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKUM U
TETUIOBBIM 000PYZOBAaHUEM B JOMAITHUX yCIOBHUSX;

[1 chopMuUpOBaHHOCTH HaBBIKA pe(IICKCHH, TPU3HAHUE CBOETO TpaBa Ha OMIMOKY M TAaKOTO e
npaBa y APyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[l akTHBHOE y4acThWe B PEIICHWH MPAKTUYECKHX 3a/1ad (B paMKax CeMbH, 0Opa3oBaTeIbHOM
OpraHM3aluH, TOpoa, Kpasi) TEXHOJIOTUYECKOW M COLMATBHOIN HAIpaBICHHOCTH, TPEOYIOUINX B
TOM YHCJIe U GU3NICCKUX 3HAHUH;

[] MHTEpeC K MPaKTHYECKOMY H3Y4YEHHIO MPO(EeCCHii, CBSI3aHHBIX C (PH3HKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

[ opueHTanmuMs Ha TNpUMEHEHHWE (UIUYECKUX 3HAHWH JUIS pelleHHus 3amad B o0macTu
OKpY’Kalomiel cpejpl, TUIAHWPOBAHUS MOCTYIKOB M OIEHKH WX BO3MOXHBIX TOCIEICTBHA IS
OKpY’Karollen cpebl;

[ oco3HaHME TII00ATEHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIeM U IyTel UX PEeUICHHUS;

8) ananTanuu K M3MEHSIIOIUMCS YCJIOBHSM CONMATBLHON U MPUPOIHOI Cpeabl:

[] MOTpeOHOCTh BO B3aWMOJICHCTBUU TIPU BBITIOJTHEHUH WCCIICAOBAHUA U MPOEKTOB (PU3NIECKOM
HAaIpaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHX;

[] IOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO e TeTbHOCTH;

[] moTpeOHOCTh B (POPMUPOBAHUY HOBBIX 3HAHUIA, B TOM YUCIIE (OPMYITUPOBATH HJICH, TOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBICHUSX;

[1 oco3Hanue AepUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B 001acTH (PU3MKH;

[] TuTaHUpOBaHKME CBOETO Pa3BUTHUS B IPHOOPETEHUH HOBBIX (DM3NYECKUX 3HAHUMH;

[] cTpemiieHHE aHATM3UPOBATh U BBISIBISTH B3aMMOCBSI3U MPHUPOMBI, OOIECTBA M YKOHOMHUKH, B
TOM YHCJIE€ C MCIIOJIb30BaHUEeM (DU3MUYECKHIX 3HAHHIA;



[] oleHKa CBOMX JEHCTBUH C Y4ETOM BIUSHHS Ha OKpPYXKAlOLIYyI0 Cpeay, BO3MOXKHBIX
1J100aIbHBIX TOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO OOIEr0 0Opa3oBaHUs y
oOyuaronierocst OyayT CHOPMHUPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINAEC
MMO3HABATCJIbHBIC YHUBCPCAJILHBIC y‘-Ie6HbIe I[eﬁCTBPISI, KOMMYHUKATUBHBIC YHHBCPCAJIbHBIC
y4eOHbBIE ICHCTBUSI, PErYJIATUBHbBIC YHUBEPCATbHbIC yUCOHbBIC ICHCTBHSL.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHHUIA);

yYCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KJIACCH(HUKAIMK, OCHOBAHUS Ui 0000UIeHUS U
CpaBHEHUS;

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOpPEUMS B paccMaTpuBaeMbIX (DakTax, IaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBIISITH TIPUYUHHO--CIICJICTBEHHBIE CBSI3M MPH M3YYCHUU (PU3UYECKUX SBICHHUNA W TPOIECCOB,
JienaTh BBIBOJbI C UCIIOJIb30BAaHUEM JICAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN, BbIIBUTATh
TUIIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOcOO pemieHus yueOHOW (u3uueckod 3amauu  (cpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHUS, BbIOOp Haubosiee MOAXOJSIIEr0 ¢ y4ETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBareibckme 1eiCTBUSA:

MCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS;

IPOBOAMUTH [0 CAMOCTOATEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOKHBIA (U3NUYECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

OLICHMBATh HA TPUMEHHMOCTh M JOCTOBEPHOCTh HMH(MOPMAIMIO, TMOJYYCHHYI0 B XOJe
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOpMyIUpOBaTh O0OOLIEHUS M BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO
HaAOIIOIEHUS, OTBITA, UCCIICIOBAHMUS,

IIPOrHO3MPOBATh BO3MOXHOE JalibHENIee pa3BUTHE (UINYECKUX IIPOLIECCOB, a TaKke
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Padora ¢ undpopmanmeii:

MPUMEHSTh Pa3jMuHble METOJIbI, HHCTPYMEHTHI U 3aMPOCHI NP MOUCKE U 0TOOpE MH(POpMAIIH
WIM JAaHHBIX C YYETOM MpPEAJIOKEHHOM yueOHOoM pu3nueckoi 3a1auu;

aQHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3TUYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYHO (opMy TpenacTaBieHus uHoOpMaNUU U
WUTIOCTPUPOBATh pellacMble 3a7aul HECIIOKHBIMU CXEMaMHU, JarpaMMaMi, MHOU rpadukoi u
UX KOMOWHAIUSMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

B XOJle OOCYXJeHMs y4eOHOro marepHasa, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY 00CYXk/JaeMOH TeMbl U BBICKa3bIBaTh WJEH, HalleJCHHbIE Ha
peleHne 3aaui U noJiiep)kaHue GiaroxenareIbHOCTH OOLICHNUS;

COTIOCTABJISITh CBOM CYXACHUS C CYXIACHMSIMH IPYIMX YYaCTHHUKOB JAMajiora, oOHapy>KuUBaTh
pa3ianyne ¥ CXOJCTBO MO3ULINNT;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

NyOMMYHO TPEJCTABNIATH PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ WHIUBUAYyalIbHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MPOoOIeMbl;



NPUHUMATH IEJIM COBMECTHOM IEeSATENIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS MO €€ JOCTHKCHHIO:
pacnpenensiaTb poyid, oOCYXIaTh MPOIECCHI W PE3YJIbTaThl COBMECTHOW paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIOACH;

BBITNOJIHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOT'O pe3yJIbTaTa 0 CBOEMY HAIlPaBJICHUIO
¥ KOOPAMHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAaH/IbI,

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMI MHPOAYKT MO KPUTEPHUSIM, CaMOCTOSITENIBHO
c(OPMYIIMPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

BBISABIISATH TPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peIIeHUs
(bu3nvecKux 3HaHUM;

OPUCHTHUPOBATLCSA B PA3JIMYHBIX IMMOAXOAAX ITPUHATUS pemeHm”I (I/IHI[I/IBI/II[yaHBHOG, IIPUHATHC
peLIeHUs B IpyIIe, IPUHATUE PEIIEHUH rpymnIoi);

CaMOCTOSITENIFHO COCTABIIATh AITOPUTM pelIeHHs (PU3MUECKON 3a/1aui WM TIJIaHa UCCIIEIOBAaHUS
C Y4€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEILICHMUI;

JienaTh BBIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MECHEHHUS,

OOBSACHATH NMPUUYMHBI TOCTUKEHUS (HEAOCTUIKEHMSI) PE3YyIbTATOB JIE€ATEIbHOCTH, 1aBaTh OLEHKY
npUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCEKTHUBBI B ACATCIIBHOCTDH (B TOM 4YHCJIE€ B XOJ BbIIIOJIHCHUA (i)I/IBI/I‘-ICCKOFO
UCCIICIOBAaHMsT WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHUTYyalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3Y/bTATa LEIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO IPYroro 4ejoBeKa B XOJAE CHOpa WM JAMCKYCCUU Ha HayuyHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HaBaTh CBOE MPaBO HA OIMIMOKY MpHU perieHnH (U3MYECKUX 3a/1a4d UM B YTBEP)KICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE XK€ MPABO IPYrOro.

MNPEIMETHBIE PE3YJIBTATHBI

K xonIty o0yuenus B 7 kjaacce npeIMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCTIOIB30BaTh TOHATHSA: (U3NYECKHEe W XHMUYECKHE SIBICHUS, HAOIIOJCHWE, HKCIEPUMEHT,
MoOJieJIb, TUTIOTE3a, CIUHUIBI (PU3UYECKHX BETUYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJMHEWHOE), TpPaeKTOpus, paBHOJACHCTByIOMmAs Cuia, aedopmarus
(ympyrasi, iacTU4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCY/IbL;

pa3znuuath siBieHus (aud@ysus, TemIoBoe ABM)KEHHE YACTHI] BEIECTBA, PaBHOMEPHOE
JBW)KEHUE, HEPAaBHOMEPHOE JIBIDKEHHE, WHEPIIHS, B3aUMOJICHCTBHE TEll, paBHOBECHE TBEPBIX
TeN C 3aKperUIEHHON OCBhIO BpAIICHHUs, Mepeaaya JaBICHUsS TBEPABIMU TelaMH, )KUIKOCTIMU U
ra3amd, aTMocqepHoe AaBlieHHE, IUIaBaHWE TeJ, MPEBpAIlECHUs MEXaHWYECKOW JSHEPTruu) 0
OMHMCAHUIO WX XapaKTePHBIX CBONCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUINX JaHHOE
buznyecKoe sIBICHUE;

pacro3HaBaTh MPOSIBICHWE W3YYEHHBIX (DU3MUECKUX SBICHHUA B OKPYXAIOIIEeM MHpE, B TOM
guciie (PU3NYeCKUe SBICHUS B TPUPOJIE: MPUMEPHI JIBUKCHHS C Pa3IMYHBIMH CKOPOCTSMH B
JKUBOM M HEXHBOW TMpHPOJE, ACWCTBHE CHJIBI TPEHUS B TPUPOJE M TEXHUKE, BIHUSIHUC
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpraHHU3M, TUIaBaHHE PhHIO, PIYard B Telle YelOBEKa, MPHU
3TOM MEPEeBOAMTH MPAKTUYECKYIO 3a7ayy B YyueOHYI0, BBLIEIATH CYIIECTBEHHbIE CBOICTBa
(mpu3HaKu) GU3HUECKUX SIBICHUN;



ONHKCBHIBATh M3YYCHHbIC CBOWCTBA TeN W (PU3MYECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC T€Ja, CUJla TPEHUs, AaBiieHue (TBEPAOro Teja, KUAKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHWdeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO QHIMEHT MOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHUHETUYECKas W MOTEHIMalbHAsl SHEPTrHs),
IpU ONHCAHMM MPABWJIBHO TPAKTOBaTh (U3WYECKUI CMBICT HCIOJNb3YyEeMbIX BEIUYMH, HX
0003HauCHHSI U EMHUIBI (PU3NUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE TAaHHYIO
¢bu3NYECKyI0 BEIUUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH IpadUKH MU3y4EHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIINYHH,

XapaKTepu30BaTh CBOWCTBAa Tel, (U3MYECKHUE SIBJICHUS M MPOIECCHI, HCIOJIb3Yysd MpaBHiia
CJIOKEHMsI CHJI (BJIOJIb OHOM IpsiIMOI), 3aKkoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHU4YEeCKOU
SHEpPIUU, MpPH O3TOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

OOBSICHATH (U3MYECKUE SBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh MNPUYMHHO--CIECICTBEHHBIC
CBSI3M, CTPOUTH OOBSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ Oornopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTs pacuéTHble 3a7aud B 1—2 AEWCTBUS, MCIONB3YsS 3aKOHBI U (DOPMYIIBI, CBS3BIBAOIINE
¢dbusznyecKkue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATH (PU3UUECKUE BEINYHHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JTaHHbIe, HEOOXOJWMMBbIE MJii peUIeHHs 3a/lady, OILIEHHWBATh PEATUCTUYHOCTh TMOJy4YEeHHOU
(U3UYECKON BEJIMYUHBIL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh HpPU MOMOIIM (PU3HMUECKUX METONIOB, B
ONMCAHUU HCCIIEJOBAHMS BBLACIATH IPOBEPSIEMOE NPEANOJOKEHUE (TMIOTE3Y), pa3iauyarh U
HMHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIMbITA, JIe1aTh BBHIBOJbI
II0 €ro pe3yJbTaTam;

IPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3MUYECKUX SBICHUA MM (U3UYECKUX CBOUCTB TEI:
dbopMynupoBaTh MNpPOBEpSiEMble MPEANONOKEHUS, COOMpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

BBIMIOJHATh TpSMble M3MEPEHUs pAacCTOSHUS, BPEMEHH, Macchl Tena, O00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMKCHIBATh MOKa3aHUS
pUOOPOB C YUETOM 3aJaHHOUN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IOPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (DU3MYECKON BEIUMYMHBI OT JpPYyrod ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBUXKYILETOCs Tena OT
BPEMEHHU JIBUKECHHUS Teja, CHJIbl TPEHHUS CKOJBKEHHUs OT Beca Tejla, KauecTBa 0OpaboOTKU
MOBEPXHOCTEN T€lI U HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHIIbI
YIPYTroCTH OT YJUIMHEHUS MPYXKHUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHOM yacTu
Tela U OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUN IJIaBaHMs Tell, YCIOBUHA paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienys MpeUIoKeHHOMY IJIaHy, (PUKCHpOBaTh pe3yNbTaThl MOJTY4EeHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BUJE NPEUIOKEHHBIX TaONHUIl U TpapHUKOB, A€TaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

NIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEITUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJOTO TeENa, CUja TPEHHUS CKOJIbKEHHUs, JaBJCHHE BO3/yXa, BBITAIKHUBAIOLIAs CHIIA,
JeMCTBYIONIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJI0, KOOPPUIIUEHT MOJIE3HOTO IeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEeAysl NMPeIOKEHHOM WHCTPYKLMHU: TMPU BBIIOJHEHUH H3MEpEHHH coOupaTh
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIISITH 3HAUCHHE NCKOMOM BEITMYNHBL;

co0ITI01aTh MpaBHJIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000PYI0OBaHUEM;



yKa3bplBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIIHUECS COCY b, OapOMETp, pblyar, MOABHKHBIN U HETOJBMXKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapakTepu3oBaTh NPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Oopoll Ha HX oOnucaHuss (B TOM 4MCIE: MOJIIMIIHUKHM, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIMYECKUN IIpecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcOC, apeoMEeTp), HUCHOJb3Ys
3HaHUS O CBOWCTBaxX (U3MYECKMX SIBICHUH M HE0O0XOoAWMBbIE (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(Gu3nyecKrx 3HaHUH B OBCEIHEBHOM )XKM3HHU I o0ecredeHns: 6e3011acCHOCTH ITpHU 00palleHuH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3/10pPOBbS U COOJIOJEHUS HOPM
9KOJIOTMYECKOTO MTOBE/IEHUS B OKPYXKAIOLIEH cpere;

OCYIIECTBIISATh OTOOp HMCTOUYHUKOB HMH(popManuu B MHTEpHETE B COOTBETCTBHM C 3aJlaHHBIM
IIOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M INyTEM CpaBHEHUS pa3IMYHbIX
UCTOYHUKOB BBLICIATH MH(OpMAINIO, KOTOpasi SBISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJI0CTOBEPHO;

UCIIOJIb30BaTh IpPU  BBIIOJHEHUM YUYEOHBIX 3aJlaHUNl HaydyHO--TIONYJSIPHYIO JINTEpaTypy
(GU3MUecKoro coJepXaHus, CIpPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BianeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOH
CHCTEMBI B IPYI'YIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHWST Ha OCHOBE 2-3
UCTOYHUKOB MHPOpPMALMU (PU3UUECKOr0 COAEpKaHUs, B TOM YHCIe IyOJIUYHO JieaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaX IPOEKTOB WM Y4YEOHBIX HCCIEJOBaHWM, MpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MPE3EHTALNEH;

IpY BBIIOJHEHUH Yy4eOHBIX ITPOEKTOB U MCCIEIOBAHUN pacnpeaessaTh 00sS3aHHOCTH B IpyIIE B
COOTBETCTBUM C IIOCTAaBJICHHBIMU 3aJayaMH, CJIEAWTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
a/IeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYMIbI, BbICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHHUE OKPY)KAIOIIHX.

K koHIty 00y4enus B 8 kiacce rnpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

MCIIOJIb30BAaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYII,
arperaTtHple COCTOSHUSI BEILECTBA, KPUCTANIMYECKHE U amMopgHBbIE Tella, HACBHIIIEHHBIH U
HEHACBILICHHBIN I1ap, BIAXXHOCTb BO3JlyXa, TEMIIEpPATypa, BHYTPEHHSISI JHEPrus, TEIUIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, 3JIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE TI0JIE;

pasnuyath ABJIEHUS (TEIJIOBOE paclllUpeHHe U C)KaTue, Telionepeaaya, TeIIOBOe paBHOBECHE,
CMauyMBaHMe, KalWUIpHbIEC SBJICHUS, UCIApEHHUE, KOHJCHCALUs, IJIaBIE€HUE, KPUCTAIUIN3ALUSI
(oTBepneBaHuE), KHUIIEHHE, TeIulonepenada (TeIIONPOBOIHOCTb, KOHBEKIUS, W3JIy4YEHUE),
NIEKTpU3aLKs TeN, B3aUMOJCHCTBHE 3aps0B, NEHCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MarHUTOB, JE€HCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
JIEKTPOMAarHUTHas: MHIAYKIUS) N0 ONUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YYCHHBIX (U3UUECKUX SBJICHUH B OKpYXAlollleM MHpE, B TOM
ymciie pU3nYecKue sSBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE U KallUJUIAPHBIE SIBICHUS B
OpUpoie, KpUCTAIIBI B IpUpoje, nznydenue CoiHIla, 3aMep3aHrue BOJJOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHETa, 3JIEKTPHUUECKUE SBJIEHUS B aTMoc]epe, 2JIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHWTHOE Mojie 3eMiH, Jpeiid MOIHOCOB, POJIb MArHUTHOTO IO JUIS
KU3HU Ha 3emiie, MOJSIPHOE CHUSHUE, IPU 3TOM MEPEBOAUTh MPAKTHUECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOICTBA (PU3HAKN) (PU3MUECKUX SBICHUM;

ONKCHIBaTh M3YyYEHHBIE CBOICTBAa Tel M (PU3MYECKHE SBJICHUS, HCHOJIb3Ys (QU3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yEIbHAs TEIIIOEMKOCTh



BEIIIECTBA, YJAETIbHAs TEIUIOTAa IUJIaBJICHUS, YyIEelbHas TEIIOTa MapooOpa3oBaHUs, YyHelbHas
TEIUIOTa CrOPaHUs TOIJIMBA, KOA(QQUIMEHT MOJE3HOr0 JEHCTBUA TEIUIOBOM MAIUHBI,
OTHOCHUTEJIbHAs BIAXHOCTh BO3/yXa, JJIEKTPUUECKUH 3apsl, CHJIA TOKa, D3JIEKTPUUECKOe
HanpsDKEHUe, CONPOTHUBIIEHUE IPOBOJHMKA, YJEJIBHOE CONPOTHUBIEHHE BELIECTBA, paboTa M
MOITHOCTH JIEKTPUYECKOTO TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBATh (PU3UYECKUNA CMBICI
UCIMOJIb3YEMBbIX BEIMYMH, 0003HAYEHUs U eIMHULbI (PU3UYECKUX BEJIMYUH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (DM3WYECKYIO0 BEIWYHMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu
U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKkTepu30oBaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHHUS W TPOLECCH, HCIONIB3Ysl OCHOBHBIC
IOJIOKEHHUS ~ MOJIEKYJIAPHO--KUHETUYECKOM  TEOpUM  CTPOEHHMsl  BEIECTBa,  MPHUHIIMII
CYINEpHO3UIMH T0Jel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma 1uis
ydyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHus! S3HEPTuu, IPU ITOM J1aBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

OOBSCHATh (PU3UYECKUE IPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHEe M3 1—2 JTOTMYEeCKHX MIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKHUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewiath pacuéTHble 3a7aud B 2—3 JAENCTBUS, UCHOJb3YS 3aKOHBI M (POPMYJIbI, CBSI3BIBAIOLIME
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/ladd 3allHChIBaTh KPAaTKOE YCIIOBHE,
BBISBJIATH HEJOCTAaTOK JI@HHBIX JUIS PpELIeHUs 3a/Jauyd, BBIOMpaThb 3aKOHBI M (HOpMYIIbI,
HeoOXoauMble UIsl €€ pelleHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMUBATh MOJIYYECHHOE 3HAUYEHUE
(Gu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacmo3HaBaTh TpPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh IMPH NOMOIIM (DU3MYECKHX METOJIOB,
UCIONb3Yysl ONMCAHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPABUJIBHOCTD MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

IOPOBOJIUTH OIBITH 0 HAOJIIOAECHUIO (PU3MUECKUX SBICHUN WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oO0ObéMma, TeMIeparypsbl,
CKOPOCTH IIpolLlecca OCTBIBAHMS M HarpeBaHWs IIPU U3IYyYEHUM OT IBETa H3IIydarouleu
(moryomaroiei) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOJBl OT TEMIIEpaTypbl >KHJIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTPHU3alMs Tel U B3aUMOJEHCTBUE JIIEKTPUYECKUX 3apsiioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yallM3allisd MAarHUTHBIX [OJIEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOIO IOJS HAa NPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa,
CBOMCTBa  3JEKTPOJABUTATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoBaTh  MpPOBEpPsSEMbIE
NPENON0XKEeHUs, COOUpaTh YCTAHOBKY M3 IpPEIOKEHHOTO0 O0OpYAOBaHUS, OINUCHIBATH XO[
ombITa U (pOPMyYIHPOBATh BHIBObL;

BBITOJIHATH IPAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEJIBHOM BIAKHOCTH BO3]lyXa, CHJIBI TOKA,
HANpsDKEHUS. € MCIOJIb30BAaHUEM AaHAJOrOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKHX BEIMYUH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOAMTH HCCJIENOBAaHUE 3aBUCHUMOCTH OJHOW (U3MUECKONM BEIMYMHBI OT Jpyrod c¢
UCTOJIb30BAaHUEM MPSIMBIX H3MEpeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAIN TOMEPEUHOr0 CEeUYEHUs U YAEIbHOTO COMPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA,
CHJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHWsI Ha IPOBOJHUKE, HCCIEI0BAHUE
MOCNIEAOBATENbHOIO W MapajyieIbHOIO  COEJUWHEHUH  NMPOBOJHUKOB):  IJIAHUPOBATh
UCCIieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeys NPeAIOKEHHOMY IIaHy,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHAE TaOMUI] U TpaduKOB, JeiaTh
BBIBOJIBI 110 pPE3YJIbTaTaM UCCIIEJOBAHMSI,

MPOBOANTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYMH (yAeNbHas TEIJIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE TMPOBOJHMKA, padOoTa M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA): IUIAHUPOBATH
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs MPEAJIOKEHHON UHCTPYKLINU, U
BBIUNCIIATH 3HAYEHNUE BEIIMUNHBI,

coOiroAaTh MpaBuiia TEXHUKU 0€30IacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;



XapakTepu30BaTh NMPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB C
ONOpOil Ha MX omucaHusa (B TOM 4YHCIE: CHCT€Ma OTOIUICHHMs [IOMOB, TMI'POMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUYECKOH SHEPTHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPENOXpPaHUTENH,
AJIEKTPOMArHuT, HJIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), MWCIIOJb3Yys 3HAHUS O CBOWMCTBAx
(bu3nyeckux sBICHUH U HEOOXOqUMBble (PU3MUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPONCTBA U HM3MEPUTEIbHBIE NPUOOPHI 10 CXEMaM U
CXEMaTHYHbIM pPHUCYHKaM (KHIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUIPOMETP,
JIBUTATEIb BHYTPEHHETO CrOPAaHMsI, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIEKTPUUECKUX
Lenel ¢ MociIe0BaTeNIbHbIM U MapajlIeIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE
0003Ha4YEeHMSI DJIEMEHTOB AIEKTPUUECKUX LIENEH;

IPUBOAUTE NPUMEPHI (HaXOOUTh MH(OPMALMIO O MpUMEpax) MPAaKTUYECKOI'O HCIOJIb30BaHUS
(bu3HYECKUX 3HAHUH B MIOBCEAHEBHOW XKU3HU JJIs1 00ecrieueHns 0€30acHOCTH MPH 00paIleHuu C
npubopaMu M TEXHMYECKHMMM YCTPOMCTBAMHM, COXPAHEHMs 3/I0pOBbsl U COOJIIOJEHHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKaIOILEH Cpele;

OCYILLECTBIIATh TMOUCK HH(opManuu Qusnyeckoro cojepkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOUIUXCA 3HAaHUW U NOYTEM CpaBHEHUS JOINOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATh
UH(POPMALINIO, KOTOpas SIBJIETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPU  BBIINOJHEHUM YUYEOHBIX 3aJlaHUNl HaydyHO--TIONYJSPHYIO JIUTEpaTypy
(bu3n4ecKoro cojepxaHus, CIPaBOYHbIC MaTepualibl, pecypcbl ceTu VHTepHeT, BlaieTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE H KpaTKUE YCTHBIE cooOmenus, 0000mas nadopmamio
U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOrO COAEp)KaHMs, B TOM UHUCIIEe MYOJINYHO NPEACTaBIATh
pe3ysibTaThl NPOEKTHOM WM HCCIENOBATENbCKON JEATENbHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUIEHUE
MPE3EHTALUEH;

IpY BBIIOJIHEHUU y4EOHBIX MPOEKTOB M MCCIENIOBAaHUN (PU3MUYECKHX MPOLECCOB PACIPEEIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/1a4aMH, CJIEUTh 32 BBHIIIOJHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIJ B
NEeSTeNIbHOCTh ~ IPYNIbl, BBICTPaMBaTh KOMMYHUKATHBHOE B3aUMOJIEHUCTBUE, IPOSBIIAL
TOTOBHOCTb pa3periatb KOH(MIUKTHI.

K koHI1ly 00y4yeHus B 9 ki1acce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa’KaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

MCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MaTepuaibHasi TOUKa, TPAEKTOPUS, OTHOCUTEILHOCTh
MEXAHUYECKOTO JIBUKCHMS, negopmanus (ynpyras, IUTaCTHYECKas), TpEHHE,
LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTH, aOCOJIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, LIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPBI UCITYCKaHUs W MOIJIONEHHs, anbda-, 6eTa- u
ramMma-u3JIy4eHus, U30TOIbI, epHas YHEPreTHKA;

pa3iauyaTh  SBJICHMS (PaBHOMEPHOE UM  HEPAaBHOMEDHOE  IPSAMOJIMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE TaJeHHE TeJ, pPAaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KoJeOaTelbHOe
JIBUKEHHE (3aTyxarolle U BbIHYXKICHHbIE KoJeOaHMsI), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaXKCHHE 3BYKA, IPSIMOJMHENHOE PpacHpOCTPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETa,
MIOJIHOE BHYTPEHHEE OTpak€HUE CBETa, pa3ioXKeHHe Oeloro cBeTa B CIEKTP M CIOKEHHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CcrekTpa H3JIy4eHHs) MO ONHCAHMIO HMX XapaKTEepPHbIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHWE H3YYEHHBIX (U3NYECKUX SIBICHUN B OKpYy)KamolleM Mupe (B ToM
yucie (usnueckue sIBICHUS B NMPHUPOJE: NPWIMBBI M OTJIUBBL, ABMKeHHE I1aHeT CoJIHEYHOM



CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KMBBIX OPIaHU3MOB, BOCIPHUSTHE 3BYKOB JXUBOTHBIMH,
3eMIIETPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAaMH, 3XO, I[BETa Te€J, ONTHYECKHE SIBICHUS B
npupoje, Ouolornvyeckoe ACWCTBUE BHIUMOTO, YIbTPAa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4EeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4H, pagHuoaKTUBHOE
U3JIy4YEHUE NPUPOJIHBIX MHHEPAJIOB, ACHCTBHE paJUOAKTHBHBIX H3JIYyYEHUH Ha OpraHu3M
YeJI0BEKa), IIPU 3TOM IEPEeBOJUTh IPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJCIATh CYLIECTBEHHbBIE
cBOiCcTBa (TpU3HAKN) GU3NICCKUX SBICHUN;

ONHKCBHIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMs, HCIONb3Yys (QU3NUECKUe
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAs: CKOPOCTb Tejla IPU HEPABHOMEPHOM JBU)XEHHUH, YCKOPEHUE,
nepeMelleHye, MyTh, YyIJOBas CKOPOCTb, CHJIA TPEHMs, CHUJIa YINPYIOCTH, CHJIA TSXKECTH,
YCKOpEeHHEe CBOOOJHOTO MAJCHUs, BEC Tella, MMITYyJIbC Tella, MMITYJIbC CHJIBI, MEXaHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJIbHAsl DHEPIUsl CKATOM NPYKHUHBI, KMHETHUYECKAsl 3HEPIUs, IOJIHAs MeXaHWdecKas
SHeprus, Mepuox M dYacroTa KosieOaHWH, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEIOMIIEHUS CpEZbl), IIPU OMNMCAHWU IPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCHOJIb3yEMBbIX BEJIMYMH, O0O03HAYEHUS U €AUHUIIBI (U3NUECKUX BEJIUYUH,
HAXOAUTh (OPMYIIBI, CBS3BIBAIONINE JTaHHYIO (PU3UYECKYIO BEJIWYHHY C JAPYTHMH BEITMYWHAMH,
CTPOUTH T'papUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (QU3NYECKUE SIBJIECHUS U MPOLECCHl, HCHOIb3Ysl 3aKOH
COXpPaHEHMsI SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHLMII CYHNEPHO3ULMU CHII, TPUHIUI
oTHOcuTeNnbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3aKOHBI
OTpPaKEHMsI U MIPEIOMIICHUS] CBETAa, 3aKOHBI COXPAaHEHMs 3apsI0BOTO U MAaCCOBOIO YHUCEN MpHU
AJIEPHBIX pPEaKLUsAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTHYECKOE BbIpaXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyalui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH NPUYMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicCHEHHE M3 2—3 JIOTMYECKUX LIaroB C OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4M (OMUpAIOLINECs HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIONIb3Ys 3aKOHBI
U (GOopMyIibl, CBsI3bIBalOIME (U3MUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBME, BBISABIIATH HEJOCTAIOIINE WM M30bITOYHBIE JTAaHHBIE, BHIOMPATH
3aKOHBl U (QOPMYJbI, HEOOXOAWMBIE MJISi peIIeHUs, IMPOBOAUTH pacué€Tbl M OIICHHUBATh
PETUCTUYHOCTD OJTYYEHHOTO 3HaYEHUS! PU3NUECKON BETUUHHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBAThH
IIPABWJIBHOCTh MOPsJIKA IPOBEACHUS MCCIENOBAaHUA, J€laThb BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHNUH U OIBITOB;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(n3yueHne BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHHs SHEPTUH, 3aBUCHMOCThH IMEPHOJA
KoJIeOaHUH MPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMITTUTY/IBI MaJIbIX KoJieOaHWH, MPSIMOJIMHEWHOE PacpoCTpaHEHUE CBETAa, Pa3sIOKEHHE OEJIoro
CBETa B CIEKTP, U3YyUECHHUE CBOMCTB M300paXEHUS B IJIOCKOM 3epKaje U CBOHCTB M300pakeHUs
npeaMeTa B coOuparonieit JTMH3€e, HaOII0AeHUEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 00OpYyAOBaHUS, ONUCHIBATH X0/
OTIBITA U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeHee 3HAaueHue
u3MepsieMoil BennuyuHbl ((POKycHOE paccTossHHE coOHparoledl JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTEeNHLHOr0 Ipudopa);

MIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HMCMOJIb30BAaHUEM MPSMBIX
U3MEepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HavyaJbHOH
CKOPOCTH, Iepuo/ia KojeOaHui MaTeMaTUYeCKOTr0 MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yriia
OTpaKeHHsI CBETa OT yrja MaJeHUs M yIia NpeJoMJICHUs OT Yrja MaJeHHs): IUIaHHUpPOBaTh



UCCIIEIOBaHHE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YNbTAThl MOTYy4YCHHON
3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHUAE TaOiuL U TIpaduKOB, JenaTb BBIBOJBI 110
pe3ylbTaTaM MCCIICI0BaHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHHs (PU3NYECKUX BEIUUYHMH (CPEeHsAsA CKOPOCTh U YCKOPEHHUE Tella
OpY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAaJCHHUs, >KECTKOCTh MPYKUHBI,
KO3(QUIMEHT TPEeHUsl CKOJIbXEHMs, MEXaHHWdeckas paboTa M MOIHOCTb, 4acTOTa M IEPUOJ
KOJICOAHWH MaTeMaTHYeCKOr0 M TPYXHHHOTO MAasSTHHUKOB, OITHYECKas CHJIa COOHMparomien
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUs, CIIEAys NPEIJI0KEHHON NHCTPYKIMHU, BEIYUCIIATh 3HAYECHUE
BEJIMYMHBI M aHAJIU3UPOBATh IIOJIYYCHHBIE DPE3YyJIbTaThl € YYETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHHU;

co0uIro1aTh MpaBuia TEXHUKH O€30I1aCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM 000pYI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MYECKHX MOJEJCH: MarepuanbHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJIO0, TOUCUHBIM UCTOYHMK CBETA, JIyd, TOHKas JIMH3a, [IJJaHEeTapHask MOJIEeIb
aTOMa, HYKJIOHHAs MOJCJIb aTOMHOTI'O Spa;

XapakTepu3oBaTh NPUHLMIIBI JE€HCTBUS M3YYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, NATUMKHU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakKera, 53XO0JIOT, OYKH, IEepUCKol, (oToamnmapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JTO3UMETp, Kamepa BuiibcoHa), McCIonb3ys 3HaHUS O CBOWCTBAX (DU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKM HW3YYEHHBIX TEXHMUYECKUX YCTPOMUCTB,
U3MEPUTENIbHBIX HPUOOPOB U TEXHOJIOTMYECKUX IHPOLIECCOB MPU PEUIEHHU Yy4eOHO--
IPAKTUYECKUX 3a7a4, ONTHUYECKHE CXEMBbI JUIsl IOCTPOCHUS N300paKEHUI B IUIOCKOM 3€pKalie U
cobuparoniei JIMH3e;

NPUBOIUTH MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MPUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(bu3nuecKrx 3HaHUN B MOBCEIHEBHON KU3HM Ul o0ecrieyeHus 6e301acHOCTH MPH 00pallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3/0POBbS U COOJIOJEHHUS HOPM
HKOJIOTUYECKOI'O MTOBEJICHUS B OKPYKAIOLIECH Cpelie;

OCYIIECTBIIATh MOUCK MHpopManuu (usnueckoro coaepxanus B MlHTepHeTe, caMOCTOATENBHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OIpPeNeNeHUsl JOCTOBEPHOCTH IMOJy4YEHHON
MH(pOpMaLlMK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JJOMOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHMN Hay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
¢buznyecKkoro cojaep:kaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BIageTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGPOpMAIMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEp)KaHus, MYyOJMYHO MPEACTaBIATh pPE3yJIbTaThl
IIPOCKTHOM WJIM MCCIIEN0BATEIbCKOW JEATEIIBHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIB30BaTh
M3YYEHHBIN NOHATUMHBIN anmapar u3y4aemoro pasjeina (U3MKH U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalmen ¢ yuéToM 0coOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
Ne HanmeHnoBaHMe pa3/ie/ioB U TeM KonuyecTBo yacoB DJIEeKTPOHHBIE
n/ NporpaMMel Bcer  Konrpo  IIpakr (undposrie)
1 0 JIbHBIE nueckn  OOpa3oBaTeibHbIE
padoThI e pecypceel
padort

bl

Pasznen 1. dusuka u e€ poJib B IO3HAHNH OKPYKaIOLIEro Mupa

®uszuka - Hayka O npupone. SsieHus 5 bubmuoteka [JOK
TPUPOJIBL. dusnveckue SIBJICHUSL: https://m.edsoo.ru/7



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

MCXaHUYCCKHE, TCIIJIOBBIC, OJJICKTPHUYCCKHUC,
MAarumMTHBIC, CBETOBLIC, 3BYKOBBIC.

1416194

dusnueckue BEJIMYHHBL. Hsmepenue Bu6muorexa LOK
buznIecKux BEJIMYHH. duszndeckue _

1.2 . 2 https://m.edsoo.ru/7
puOOPEL. [TorpemHocTh U3MEpEeHUi. 416194
MexxayHapoaHas CHCTeMa SIMHMII. B
EcrecTBeHHOHAay4HBIE ~ METOA  IMO3HAHMS:

Habmronenue, MOCTaHOBKA HAy4YHOTO
BOIIpOCa, BBIJIBHIKCHHE TAIIOTE3, bu6nmmoreka [IOK

1.3 9SKCHepMMEHT 1O  MPOBEPKE  THIIOTE3, 2 https://m.edsoo.ru/7
00BsICHEHNE HaAOJIFO1aEMOr0 SIBIICHUSL. 416194
Onucanne (GU3MUECKUX SBICHUN C TTOMOIIBIO
MOJIEIIEN.

Hroro no pazueny 6

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BelleCTBA

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX bubmmoreka [JOK
2.1  pa3mepsl. OIIBITHI, IOKa3bIBAIOIIAE 1 https://m.edsoo.ru/7

JMCKPETHOE CTPOEHUE BELIECTBA. 1416194

JIBm>keHne W B3aUMOJACHCTBHUE  YaCTHII

BemectBa.  CBs3b CKOPOCTH  JIBIIKEHHSA Bubmorexa LIOK
22  ACTHIL ¢ TCMICPaTypoH. EpoyHE’BCKoe 2 https://m.edsoo.ru/7

nwkenue, auddysus.  BsaumoneiicrBue 416194

JaCTHI] BEIIIECTBA! MPUTSKCHUE " E——

OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHE

ra3os, KHUJIKOCTEH u TBEPIBIX

(kpucTayuMyeckux) Tei. B3auMocBs3p MexIy bubmuoreka [IOK
2.3 CBOWCTBaMHU BEIECTB B Pa3HBIX arperaTHhIX 2 https://m.edsoo.ru/7

COCTOSIHMSIX M HX aTOMHO-MOJIEKYJISIPHBIM 1416194

ctpoeHreM.  OCOOEHHOCTH  arperaTHBIX

COCTOSIHUM BOJIBI.

Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tej

Mexanndeckoe IBHKEHUE. PaBHOMEpHOE M

HepaBHOMepHOoe  nBwkeHue.  CKopocCTb. bubmuoteka [IOK
3.1 Cpenmusiss CKOpPOCTb TMpH HEPABHOMEPHOM 3 https://m.edsoo.ru/7

nBKeHMM. Pacu€ér mnytm W BpeMeHH 1416194

TIBVKEHHUSL.

SBnenne  uHEpUMM. 3aKOH  HMHEPLHH.

B3aumopneiictBe ~ Tenm  Kak = NpUYMHA Buborexa IOK
39  W3MEHEHHS CKOPOCTH JIBHXKEHHS Tell. Macca 4 hitps://m.eds00.ru/7

Kak Mepa HHEpPTHOCTH Tena. IlmoTHOCTH 416194

BemiecTBa. CBs3b MIOTHOCTH C KOJIMYECTBOM —

MOJIEKYJI B €JUHHIIE 00bEMA BEILIECTBA.

Cuna kak XapakTepHCTHKa B3aUMOJCHCTBUS

ten. Cuna ocT M 3akoH ['yka.

W3mepenue cnﬁf ZFHOMOH_[BIO ,[[I/IHaMOMezga. bubmmorexa [TOK
3.3 14 https://m.edsoo.ru/7

HBJ’IGHI/IG TATOTCHUA W CHUJIA TAXKCECTHU. CI/IJ'Ia
TSOKECTH Ha JApPYrux IiaHeTax. Bec Tena.
HeBecomocTs. Cnoxenue cHI,

1416194
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HanpaBJIECHHbBIX o OJHOM MPSMOM.
PaBnopeiictByromast cun. Cuna TpeHus.
TpeHne CKONbXEHUS W TPEHUE IOKOS.
Tpenue B IpUpoe U TEXHUKE.

Uroro no pazneny

21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

Hapnenne.  CnocoObl  yMEHBIICHUS |

bu6nmoreka [IOK
4.1 gﬁ;ﬁg;ﬁﬁb Aasnenns. - Jlasnenne 6 rasa. 3 https://m.edsoo.ru/7
JaBJICHUs Ta3a OT 00bEMa, 416194
TEeMIIepaTypBhl. —
Hasnenune sxunkoctu. Ilepemava naBieHus
TBEPABIMHU TEJIAMH, XUAKOCTSIMU M Ta3aMHU.
3akon Ilackams. [ITneBMaruyeckue MallIMHEL. bu6nmoreka [IOK
4.2  3aBHCHMMOCTh  [JABJICHHS  KHAKOCTH  OT 5 https://m.edsoo.ru/7
ryounbl.  ['mapocratuueckuii  mapajaokc. 416194
CooOmatomuecs cocynpl. 'mapaBnnyeckue
MEXaHHU3MBI.
Atmochepa 3Bemum u  aTtMmocdepHoOe
JaBJICHUE. [Tpruuunsb CYILIECTBOBAHHUS
BO3AYIIHOM  oOosouku  3emiu.  OmBIT
TopIg;IqennH. N3mepenune armocdepHOTo bubsmorexa [IOK
4.3 6 https://m.edsoo.ru/7
NaBJIeHUs.  3aBUCUMOCTh  arMoc(depHOro 416194
JABJIEHUS OT BBICOTHI HAJ YPOBHEM MOpA. E—
[Tpubopsl AN W3MEpeHHs aTMOCHEPHOTO
TABJICHUS.
JleiicTBHE KHIKOCTU U Taza Ha MOTPYKEHHOE Bubmorexa LIOK
44 B HUX TETO. BriTankusaromas (apxumenosa) 7 3 hitps://m.eds00.ru/7
cuna. 3akoH Apxumena. IlnaBanue Ten. 416194
Bo3nyxomiaBanue. -
Htoro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTDH. JHeprus
bubmmoteka IIOK
5.1 Mexanudeckas padota. MOITHOCTb. 3 1 https://m.edsoo.ru/7
416194
[IpocTeie  MeXaHWU3MBI:  pblYar,  OJIOK,
HAKJIOHHAS IIOCKOCTh. [IpaBmiio paBHOBECHS
peruara. IlpuMeHeHue MpaBuiIa pPaBHOBECHS bubmuoreka [{OK
52 peryara Kk ONOKy. «30JI0TOC TPABUIIO» 5 2 https://m.edsoo.ru/7
MexaHukd. KIIJ[ mpocTelIx MeXaHHU3MOB. 1416194
[TpocThiec MeXaHU3MBI B OBITY M TEXHHKE.
Mexanunueckas sHeprusi. Kunernueckas u
nmoTeHuumanbHas sHeprus. [Ipespamenue bu6muoreka [IOK
5.3  oaHOro BHJIa MEXaHUYECKOUN SHEPTUU B 4 1 https://m.edsoo.ru/7
Ipyroii. 3aKOH COXPaHEHUS YHEPTUH B 1416194
MEXaHUKeE.
Hroro no pasneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 12

[TPOI'PAMME
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8 KVIACC

Ne
n/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Pa3gen 1. TemioBble ABJIeHUA

11

1.2

Crpoenue u cBoiicTBa BeniectBa. OCHOBHBIE
MOJIOKEHUS ~ MOJIEKYJISIPHO-KUHETHYECKOI
TEOpUU CTpOeHUs BewiectBa. Macca U
pa3Mepbl aTOMOB U Mouiekyd. OTBbITHL,
MOATBEPKIAIOIINE OCHOBHBIC TOJOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH.
Mopaenu TBEPAOTO, JKUJIKOTO u
ra3zoo0pa3Horo COCTOSIHHI BEIECTBA.
Kpucramnaeckue u amopdnbie Tena

OOBbsicHEHHE CBOWCTB Ta30B, JKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH.
CMauuBaHue M KaNWUIPHBIE SIBJICHUS.
TennoBoe paclIMpeHue U CoxaTHe.

Temneparypa. CBs3p TemmepaTypel €O
CKOpPOCTBIO TEIUIOBOTO JBMXKEHMSI YaCTHIL.
Buyrpennss sneprus. CriocoObl U3MEHEHUs
BHYTPEHHEH DJHEpruu: Teruionepenada U
coBeplieHre padboTel. Bunel Temnonepenayn:
TEIUIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonmuecTro TETUIOTEHI. VY nenvpHas
TEIUIOEMKOCTh BeIIeCcTBA. TermiooOMeH U
TETUIOBOE paBHOBECHE. VYpaBHeHue
TeruioBoro  Oamanca.  IlmaBnenue u
OTBCPACBAHUC KPHUCTAIMYCCKUX BCUICCTB.
VY aenvHas TerioTa TUTaBJICHUS.
[TapooGpa3oBanue u KOH/JICHCAIIHSI.
Hcnapenne. Kunenwe. YnenpHas TeruioTa
napooOpa3oBaHUsI. 3aBUCHUMOCTH

TEMIEpaTypbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUSL.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. YJElbHas  TeIuioTa
CrOpaHMUSL.

[Tpunumnel paboOThl TEMJIOBBIX JBUTATENEH
KIIZ[ TemmoBoro pgBurarens. TemioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.
3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B TEIUIOBBIX MPOIECCAX.

Uroro no pazneny

Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

KoanyecTBo 4acoB

Bcer Kontpo IIpakr

] JIbHbIE HYeCKHU
padoThI e
pador
bl
;
21 1 5
28

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7
f4181ce

bu6anoreka LIOK
https://m.edsoo.ru/7
f4181ce
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2.1

DnekTpusanus Ten. J[Ba pojia 3IeKTpUUEeCKUX
3apAnoB. B3auMoaeicTBrue 3apsKEHHBIX TEIlL.
3aKkoH Kynona (3aBHCHMOCTD CHJIBI
B3aUMOJCICTBUS  3apsDKEHHBIX  T€I  OT
BEJIMYUHBI 3apsiIOB U PACCTOSIHUS MEXKIY
TEJIaMH ).

DnekTpuyeckoe — nose.  Hanpssk€HHOCTH
3JIEKTPUYECKOIO OJIAL. ITpuHnun
CYNEpHO3UIMHU IJNEKTpUYECKUX Tmojied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn 3IEKTPUUECKUX 3apsJI0B.
DnemMeHTapHbIN JIEKTPUYECKUI 3apsig.
Ctpoenue aToMma. [IpoBoiHMKH u
JUDJIEKTPUKH. 3aKoH COXPAaHEHHUS
3JIEKTPUYECKOTO 3apsia.

bu6nmoreka [IOK
https://m.edsoo.ru/7
f4181ce

2.2

2.3

2.4

DNeKTpUYECKUit TOK. Ycnosus
CYUIECTBOBAHMSI ~ DJIEKTPUYECKOI'O  TOKa.
VIcTOYHMKM TOCTOSSHHOTO TOKa. JleHcTBus
ANEKTPUYECKOTO TOKa (Temosoe,
XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUYECKHM
TOK B JKHJKOCTSIX M ra3ax.

DnekTpuyeckas LETIb. Cuna TOKA.
DnexTpuueckoe HapspKEeHUe.
ConpoTuBjieHue TNPOBOAHMKA. Y JIEJIBHOE
CONpPOTHBIIEHUE BellecTBa. 3akoH Oma aus
yuactka  nenu. IlocnenoBarenbHoe U
napajuiesIbHOE COEIMHEHNE IIPOBOIHUKOB.
PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA.
3akoH /xoyns—JleHna. DnekTpruyeckue enu
U TIOTPEOUTENHN IIEKTPUUYECKON SHEPTUH B
obITy. KopoTKoe 3ambIkaHUE.

MarnantHble gBneHus. I1ocTOSHHBIE MAarHUTHI.
Bz3aumopeiicTBue MOCTOSHHBIX  MarHuUTOB.
MaruuTtHoe noie. MaraHutHoe 1oje 3eMiId U
ero 3HaueHue Ja ku3HU Ha 3emute. OTBIT
Opcrega. MarHuTHOE TMOJE AJIEKTPUIECKOTO
ToKa. [IpuMeHeHHe DIEKTPOMAarHuTOB B
TexHuke. JlefcTBMEe MarHUTHOrO TIOJsA Ha
MPOBOJHUK C TOKOM. OJEKTPOJBHUIATEIb
IIOCTOSIHHOTO TOKA. Hcmons3oBanne
3JIEKTPOJBUTATENEHN B TEXHUUYECKHX
YCTPOWCTBAX U HA TPAHCIIOPTE.

OneIThI Dapanes. SBnenue
JJEKTPOMarHUTHOM  MHAyKOuMH.  IIpaBumio
Jlenua. DJeKTporeHeparop. Croco0st
MIOJIy4EHUS ANEKTPUUECKOMN SHEPIHH.
DneKTpoCcTaHIIUN Ha  BO300HOBIIIEMBIX
HMCTOYHHUKAX YHEPTHUU.

Uroro no pazneny

PesepBHOe Bpemst
OBIIEE KOJIMYECTBO YACOB I10

20

37

68

1.5

145

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

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

but6mmorexa [IOK
https://m.edsoo.ru/7
f4181ce
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ITPOTPAMME

9 KJIACC

Ne
n/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Pa3zgea 1. Mexannueckue iBJICHUSA

11

MexaHuueckoe JBM)KEHME M CIOCOOBI €ro
OIMCAHUSA: Mexanuueckoe JBUKCHHUE.
MartepuanbHast Touka. Cucrema oOTcYéra.
OTHOCHUTENBHOCTh MEXAaHUYECKOI'O JIBMXKEHUS.
PaBHOMEpHOE  NpPAMOIMHENHOE  JIBUJKCHHE.
HepaBHOMEpHOE NPAMOJIMHENHOE [BHUKCHHE.
CpenHsisi 1 MTHOBEHHas: CKOpPOCTb Teja Ipu
HEPABHOMEPHOM JBH)KCHHUHU.

Yckopenue. PaBHOYyCKOpEeHHOE
NPSIMOJIMHENHOE  JIBUXKCHHE. CBoboaHOE
nagenue. Oneitel [anuies.

PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
Ilepuon u yacrora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LleHTpocTpemMuTensHoe
YCKOpEHHUE.

KoaunuecTBO 4acoB

Bcer
0

KonTp
0JIbHBI
e
pador
bl

IMpakr
HYeCK
ue
pador
bl

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41a4a6

1.2

13

B3aumopeiicteue  ten:  IlepBblii  3aKOH
Herorona. Bropoint 3akon Herorona. Tperuit
3akoH Herotona. [IpuHImn cyneprno3unumu cuil.
Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUS:
CWJIa TPEHUS CKOJIbKEHHUS, CUJIa TPEHHUS TOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TsKeCcTH ¥ 3aKOH BCEMUPHOTO TATOTEHUS.
VYckopenue cBoOoaHOoro mazeHus. [[BukeHue
mia"eT Bokpyr Cosnua. IlepBas kocMuueckas
ckopocTb. HeBecoMOCTp M meperpysku.
PaBHOBecue MaTtepuaabHON TOUKH. AOGCOIIOTHO
TBEpHOe Teno. PaBHOBecwe TBEPAOro Tena ¢
3aKpEIUIEHHOW OCBIO  BpalleHus. MOMeHT
cwibl. L{eHTp TsKeCTH.

3aKOHBI COXpPaHEHUS:

Nmnynsc  Tena.  M3mMeHeHue — ummynbca.
Nmnynbe cubl. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

Mexanunyeckas pabota 1 MOIIHOCTE. PaboTa
CHUJI TSDKECTH, YIPYTrocTH, TpeHus. CBs3b
sHepruu u padboThl. [loTeHManbHAas SHEPTUs
Teja, MOJHATOTrO HaJl HIOBEPXHOCTHIO 3EMIIH.
[ToreHnmmanpHast HEPTUs CHKATON MPYKUHBI.
Kunernueckas sneprus. Teopema o
KHHETHYECKOM YHEPTUHU. 3aKOH COXPAHECHHS

14

bu6mmorexa [IOK
https://m.edsoo.ru/7
f41a4ab

bu6mmorexa [IOK
https://m.edsoo.ru/7
f41a4ab
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MEXaHUYECKOU SHEPTUH.

Uroro no pazneny

31

Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

Mexannudeckue konedanus: KonebarenpHoe
nBrkeHre. OCHOBHBIE XapaKTEPUCTUKHI
KOJIeOaHUI: TIEPHO/I, YaCTOTa, aMILUTUTY/IA.
2.1 MareMaTH4ecKuil U Npy>KUHHBIA MASITHUKH.
[IpeBparieHue 3HEPrun IpH KOJIeOATETHHOM
JBUKCHHH. 3aTyXaloIne KoJeOaHusl.
Brinyxaennsie konebanus. Pe3onanc.

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41a4a6

Mexanudeckre BOJHBI. 3BYK: MexaHHYeCKUe
pouHel. CBolicTBA MEXaHHYECKMX  BOJIH.
[IpononpHbIE W TONEpedHbIe BOJHBEL. JlnHA
5o  BONHBL M CKODOCTb e€ pacrnpoCcTpaHEHHUS.
MexaHW4YecKue BOJHBI B TBEPIOM  TeIe,
CEMCMUYECKIE BOJHDI.
3Byk. ['pomMKOCTH 3Byka U BBICOTA TOHA.
Otpaxenue 3Byka. IHQpa3ByK U yJIbTpa3BYyK.

Hroro no pazneny

10

bubmuoreka [JOK
https://m.edsoo.ru/7
f41a4ab

Pa3jnen 3. DiieKTpOMArHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE B

OJIHBI

DJIEKTPOMarHuTHOE oJie H
3JIEKTPOMArHUTHBIE BOJIHBI:
DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMArHuTHbIC
BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
3.1  Ikama 3JICKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanne 31€KTPOMATHUTHBIX BOJH JIJIst
COTOBOM CBSI3H.
DnekTpoMarauTHas npupojaa cera. CKoOpocTh
cBeTa. BoTHOBEIE CBOMCTRBA CBETA.

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41a4ab

Hroro no pazneny

Pa3nen 4. CBeToBLIE IBJICHUS

3akoHBl pacnpocTpaHeHus cBera: Jlydepas
MOJIETb CBETa. HcTtounuku CBeTa.
[IpssmMonuHENHOE  pacIpoCTpaHEHHE  CBETa.
3armenusa Connua u Jlynsl. OTpakeHue cBera.
4.1  Ilnockoe 3epkano. 3aKOH OTPAKEHUSI CBETA.
[Ipenomnenue cBera. 3aKOH MPETOMIICHHS
ceera. [losiHOe BHYTpEHHEE OTpPaKEHUE CBETA.
Hcnonb3oBanue IIOJIHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKUX CBETOBOJAX.

Jlunzel u ontuyeckue npubopsl: Jluuza. Xon
ayuyei B smH3e. OnTudeckas — cuctema

4.2  doroammapaTta, MUKPOCKOTA U Teseckomna. [ 'ma3
KaK oONTHYecKas cucreMa. biauzopykocts u
JAITbHO30PKOCTb.

Pasznoxxenue Oenoro ceera B crekTp. OMNbITHI
4.3  HprtoroHa. CloXeHHE CIEKTPAIbHBIX I[BETOB.
Jlucniepcus cera.

Uroro no pazneny
Pa3pen 5. KBanToBbI€e IBJICHUS

12

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41a4a6

bubmuorexa [JOK
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f41a4a6

bu6mmorexa [IOK
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f41a4ab
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Hcnyckanue W TOIVIOIIEHHE CBETA aTOMOM:
OmnbiTel Pesepdopaa u mutanerapHas MOJEINb

bubmuorexa [JOK

5.1 aroma. Moaens atoma bopa. HMcnyckanue u 2 1 https://m.edsoo.ru/7
MOTJIOIIEHNEe  cBeTa  aroMoM.  KBaHTHI. f41a4a6
JIuHeityaTbie CIEKTPHI.

Crtpoenue aromMHoro sijpa: PammoakTHBHOCTB.
Anbpa-, 6era- u ramma-uznydenus. CTpoeHue Butmorexa LIOK

5o  ATOMHOTO s1pa. Hyxnonnas Mozienb aToMHOTO 3 1 https://m.eds00.ru/7
saapa. HN30TomnEI. PagnoaxktuBHbIC fA1ladab
npeBpauienus. [leproa nomaypacmnana aTOMHBIX -
anep.

Snepusie  peaknuu. 3aKOHBI  COXPaHCHHS
3apsA0BOIO M MAacCOBOTO YHCEN. OHEprus
CBSI3HM aTOMHBIX sifiep. CBs3b MacChl U SHEPTHUHU. Bubmorexa LIOK

53 Peakuuu cunTe3a u AICTICHNS AACP. Hcrounuku 4 1 hitps://m.eds00.ru/7
sHeprun CoJiHIa U 3BE3I. fA1a426
Snepnas SHEPTETHUKA. JevictBus —
paMOAaKTUBHBIX  HM3JIYYCHUW Ha  JKUBBIC
OpPTraHHU3MBIL.

Wtoro no pazneny 9
Pazgen 6. IloBTopuTe/1bHO-000011A101IHI MO1YJIb
[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS bubmmorexa LHOK
6.1 Kypca sk 3a 7-9 Krace 3 1 https://m.edsoo.ru/7
f41a4a6
Wroro mo paszneny 3
OBILIEE KOJIMYECTBO YACOB I1O 68 24

I[TPOTPAMME
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