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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJOXKEHUUA M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS Ha
yriyOn€HHOM ypOBHE OCHOBHOUM 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yuérom paboueit mporpammsl Bocnutanus MbBOY COIII
r.ITuonepckoro u Konuenuuu npenoiapanus yueoHoro npeamera «Ouznkay.

Copepxanue mporpaMMbl 10 (U3MKE HAMpaBlIeHO Ha YAOBIETBOPEHUE
MOBBIIICHHBIX 3alIPOCOB  00YyYalOIIUXCs, CTpeMAIIUMXCcS K Ooyiee IIIyOOKOMY
OCBOCHHMIO (M3MYECKMX 3HAHWN, W Ha (HOpMUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywaromuxcsi. B mporpamMmmMe no pusuke y4uThIBarOTCS BO3MOXKHOCTHU
yueOHoro mpeamera B peanuzanuu TpedboBanuitk ®I'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOYYEHHs, @ TAKKE MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (¢u3uKe yCTaHaBIMBAET paclipejelieHne y4eOHOro marepuana
no rogaM oOydeHus (IO Kjaccam), MpeuiaraeT MPUMEPHYIO IMOCIIEI0BAaTEIbHOCTD
M3Y4YEHUS] TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOT'O COJIEPIKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaromMXCS.

du3nka SBISETCS CUCTEMOOOPA3YIONUM JJISI €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, TTOCKOJIbKY (DU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, OHoorueil, actpoHoMuet u guznueckoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MUpA, MPEIOCTABISET Haubolee sICHbIC
oOpa3lbl MPUMEHEHHs] HAYYHOrO METOja IMO3HAaHHS, TO €CTh Clocoba MoNTy4YeHUus
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 THaBHBIX 3a/ad (DU3WYECKOro OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (OPMUPOBAHUM €CTECTBEHHO-HAYUYHOW T'PAMOTHOCTH H
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha yriiyOJ€HHOM YpOBHE IMPEANOoJaraer yBEpEeHHOE
BJIAZICHUE CJIeIYIOLUMHU KOMIETEHTHOCTSIMH, XapaKkTepU3yrIuMu
€CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTU HAYYHOT'O UCCIICIOBAHUS;

MHTEPNPETUPOBATh JaHHBbIE M HCIMOJNb30BATh HAay4YHBIE JOKA3aTelIbCTBA IS
MOJIYYEHHUSI BHIBOJIOB.

[enn wu3ydeHuss (u3MKM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsA
onpenenensl B KoHienmuu mnpenojgaBaHusi ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTelbHBIX opranuzaiusx Poccuiickoit deaepaiuu, peaau3yomux OCHOBHBIC
oOureoOpa3oBarenbHble  IPOrpaMMbl,  yTBepkaAEHHOW  pemenueM  Koseruu
MunuctepctBa npocseiieHus: Poccuiickoit @enepanuu (MpoToKon OT 3 aexadps
2019 r. Ne I[IK-48H).

Lenun uzydyenust pu3MKu Ha YriryOJIEHHOM YpOBHE:

pa3BUTHE WHTEpEca W CTPEMIICHHS OOydYarouuxcsi K HAy4YHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTUE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;



pa3BUTHE TIPEACTABICHUNA O HAYyYHOM METOJe TO3HaHMA U (HOpMHpOBaAHHE
MCCJIEIOBATEIHCKOT0 OTHOMICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3Y4YEHUsI OCHOB
CTpOEHUS MaTepuu M PyHIaMEHTAJIBHBIX 3aKOHOB (DM3UKU;

dbopMHpOBaHWE yMEHUN TPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHBIC
JI0Ka3aTeNbCTBA I O0OBICHEHUS OKPYKAIOIINX SIBICHUM;

dbopMHupOBaHWE TPEACTABICHUNA O poinu GU3UKKA I Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oymymiei mpodeccnoHamIbHOMI
JESITENbHOCTH, CBA3aHHOW ¢ (DU3MKOHM, MOJATOTOBKA K JajbHEHIIEeMy OOYYEHUIO B
9TOM HaIlpaBJICHUHU;

dbopMHpOBaHWE TOTOBHOCTH K JaidbHEWIIEeMy W3y4YeHWI0 (U3MKH Ha
yrayOnE€HHOM YPOBHE B paMKax COOTBETCTBYIONIMX Mpoduieil 00yueHust Ha YpOBHE
cpenHero oo1iero o0pa3oBaHuUs.

JlocTrkeHune 3TUX 1eied mporpamMmsbl o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONIMX 3a/1a4:

mpuoOpeTeHne 3HAHWUK O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHHMYECKUX,
TETIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBIICHUSX;

MpUOOpPETEHUE YMEHHI aHAIM3UPOBATh U OOBSICHATH (DU3UUYECKUE SIBJICHUS Ha
OCHOBE€ M3y4YEHHBIX (DU3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PCIICHUS PACUYETHBIX W KAYECTBEHHBIX 3aj]iay, TPEOYIOIINUX
CO3MaHMS W WCIONB30BaHUA (DUINISCKUX MOJEICH, BKJIIOYash TBOPYECKHE U
MPAKTUKO-OPUEHTUPOBAHHBIE 3aa4H;

pa3BUTHE WCCIENOBATEIbCKIX YMEHUH: HAONIOAATh SBICHUS W H3MEPSThH
(du3nyUecKrue BEIWYWHBI, BBIJBUTATh TUIIOTE3bl M MpeaiaraTh KCIEPUMEHTAIbHbBIC
CIOCOOBI MX TPOBEPKH, IUIAHUPOBATh W IPOBOJUTH OMBITHI, dKCIEPUMEHTAIBHBIC
WCCJICIOBAHUS, AaHATTU3UPOBATH MOJIYICHHBIC JaHHBIC U JIENaTh BEIBOJIHI;

OCBOCHHME TPUEMOB pPabOThl ¢ uHPOpManuend (QUINYECKOTO ColepKaHus,
BKJTFOYasi MH(GOPMAIMIO O COBPEMEHHBIX JOCTHKCHUSX (DU3WKH, WHTEPIpETAIUs U
KPUTHUYECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO cO cdepaMu TPOoPeCcCUOHATBLHONU NESITEIbHOCTH, CBSI3aHHBIMHU C
(GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIKCHHSX
(bu3HUecKoi HayKH.

Ha uzyuenue ¢usuku (yriryOJI€HHBIA ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus orBoauTcs 238 vacos: B 8 kimacce — 102 gaca (3 yaca B Hezeno), B 9
kimacce — 136 JacoB (4 yaca B HEZIEIIIO).

[IporpamMma wucnombp3yercss Takke g oOyuenus ydammxes ¢ OB3,
MHTEIPUPOBAHHBIX B 00I€00pa3oBaTebHble KiaacChl. OCHOBHBIMHM LEISIMU TpU
OOYYCHHH JTHX YyYaIllUXCS SBIAIOTCS: (OPMHPOBAHHUE TMPAKTHUYECCKH 3HAYUMBIX
3HAHUM U YMEHUI, NTHTEHCUBHOE MHTEJUIEKTYyalIbHOE PA3BUTHUE CPEACTBAMU MIPEAMETA
Ha MaTepuaje, OTBEUYaroleM OCOOEHHOCTSAM W BO3MOXKHOCTSIM JTaHHOW KaTeropHu
yaamuxcsi. OTpaboTka OCHOBHBIX YMEHHUHW M HAaBBIKOB OCYIIECTBISIETCS Ha
HECJIOKHBIX, JIOCTYIHBIX  y4dallUMCs  yOpaXKHeHW. BaxHbIM  yclioBueM,



MO3BOJISIONTUM c/ienath 00ydeHue 3((HEKTUBHBIM, SBJSCTCS BBIJICICHUE TJIABHOTO B
KKI0M TeMe u ueTkas nuddepeHianis MaTepuania.

Peammzanust  mporpamMmbl  OyJeT — OCYIIECTBISATHCS C  HCIIOJIB30BAHHEM
00opyOBaHUSl IEHTpa OOpa30BaHUs ECTECTBEHHO-HAYYHOW U TEXHOJOTHYECKOU
HampaBieHHocTelr «Touka pocrta», pacmnoioxkenHoro Ha 06aze MBOY COIIl
r.Ilnuonepckoro



COAEPKAHUE OBYYEHUASA
8 KIIACC

Pa3zneun 6. TemoBble siBJICHUS.

OCHOBHbIE TIOJIOXKEHUS  MOJEKYJIIPHO-KMHETUYECKOW TEOPUH  CTPOECHUS
BemiecTBa. Macca W pasMepbl aTOMOB U MOJIEKyd. OTBITEI, MOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopnenu TBEPAOro, >KUAKOTO M Tra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucramnuueckne u amopdubie Tena. ['pageH — HOBBIA Marepuan Al HOBBIX
TeXHONOTUi. TeXHOMOrMM TOJYyYEeHUsS WMCKYCCTBEHHBIX anMa3oB. OObsICHEHHE
CBOMCTB T'a30B, XUIKOCTEH W TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. [IOBEpXHOCTHOE HATSKEHHE, CMAYMBAHUE, KallWJUISPHBIC
aBiieHud. TermoBoe paclMpeHre U cxxaThe. 3aBUCUMOCTh JaBJICHHS ra3a oT 00bEMa,
TeMIIEpPaTyphl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpPEOHEW KUHETUYECKOW SHepruen
TEIUIOBOr'O JIBUKEHHUSI YacTHll. TemIieparypHbI€ IKaJbI.

Buytpennsis  sHeprua. (CnocoObl  WM3MEHEHHsSI BHYTPEHHEH  SHEprumu:
Teruionepeaaya U coBeplleHue padoTel. Bunbl Temionepeaadu: TemIONPOBOIHOCTD,
KOHBEKIIMS, W3IydeHHe. Buapl Temonepenayn B NPUPOJE U TEXHHUKE.
HeobpaTMOCTh TEIIOBBIX MPOIIECCOB.

KomnuectBo TeIwioTel. YaeiabHas TEIUIOEMKOCTL BeIecTBa. 1e€IUIO0OMEH H
TeII0Boe paBHOBecHe. 3akoH HrioToHa-PuxmaHna. YpaBHEeHHE TEIIOBOTO OasiaHca.

[InaBiieHre W OTBEpJIEBAHUE KPUCTALNIMYECKUX BEIIECTB. Y JENbHAas TEILIOTa
iaBieHus. IlapooOpa3oBanue u kongeHcauus. Mcnapenue. Kunenue. VY aenbHas
TEII0Ta MapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPAaTyphl KUMIEHUSI OT aTMOC(HEPHOro
nasieHus. HachlleHHBIM U HEHACBILIEHHBIN NIap. BiaxHOCTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIUIOTa CTOPaHusl.

[Ipunuunel paboTel TeruioBeiX jpurateneit. KIIJ[ TemmoBoro aBurarers.
TernnoBble ABWTATENIM W 3alllUTa OKPYXKawoUlel cpeapl. TemioBble MOTEPU B
TEIUIOCETSX.

3aKOH COXpAaHEHHMS W TPEBPAIICHUS YHEPIUM B MEXAHWYECKUX M TEIUIOBBIX
rpoueccax.

Hemoncmpayuu.

Habmronenne OpoyHOBCKOTO ABUKEHUSI.

Habmonenne nuddy3un.

HaOmronenne  sBJIEHUHW  MOBEPXHOCTHOTO  HATSDKCHUS, CMadyMBaHUS U
KalWJUISIPHBIX SBJICHUMN.

HaGnroneHue TemioBoro pacuupeHus Te.

N3MeHenne pnaBieHHs] raza NpU HM3MEHEHUHM O0BbEMAa M HAarpeBaHUU WU
OXJIAXKICHUU.

IIpaBuna usmMepeHus: TemMIeparypsl.

Bunbr Terionepenaun.

OxJtaxkJieHue Npu COBEPIICHUH pabOTHhI.



HarpeBanue npu coBepiiieHH paboThl BHEITHUMH CHJIAMHU.

CpaBHeHUE TEITIOEMKOCTEN pa3IMUYHbIX BEILIECTB.

HaGnronenue kumneHus.

HaOnronenre nocTosIHCTBA TEMIEPATYPHI IPH MJIABICHUU.

Mopgenu TENJIOBBIX ABUTaTEIICH.

Onvimot.

OnbITEI O OOHAPYKEHUIO JEUCTBUSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHMUS.

OnbIThI IO BBIPALIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.

N3mepenue temreparypbl IpU MOMOIIM XKUJKOCTHOTO TEPMOMETPA U JaTUYHUKA
TEMIIEpPaTyphl.

OnbITEI IO HAOJIIOAEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, )KUIAKOCTENH U TBEPABIX
TelJL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE IINPHUIIA.

HccnenoBanne 3aBUCUMOCTH AaBJICHHS BO3yXa OT €ro 00bEMa 1 TEMIIepaTyphl.

IIpoBepka rurmoTe3sl JUHEHWHOW 3aBHCUMOCTH JUIMHBI CTOJNOWKA YKHUJIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

Jlabopamopnuie pabomot

HaGntonenne u3MeHEHUsT BHYTPEHHEM HHeprud Tella B pe3yJibrare
Teryionepeaay U paboThl BHEITHUX CHJI.

WccnenoBanue siBJIEHUS TEIUIOOOMEHA MIPU CMEIIMBAHWN XOJOMHOW U ropsuei
BOJIbI.

OrnpeneneHue yneabHON TEINIOEMKOCTH BEILIECTBA.

OrnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Pa3znes 7. DiekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. [[Ba poja 3JEKTpUYECKHX 3apsAloB. BzamMmopelcTBue
3apspKEHHBIX Tel. 3aKoH Kyrnona.

Onektpuueckoe rmnosne. Hampsok€HHOCTh anekTpuueckoro mnoussd. [IpuHimn
CYNEpIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsaoB. OJIEMEHTApPHBIM JJIEKTPUYECKUN 3apsl.
Crpoenune aroma. IIpoBOIHMKHM, JUAJIEKTPUKUM U  MOJIYNPOBOJHHUKH. 3aKOH
COXPaHEHMS DIEKTPUUYECKOTO 3apsa.

ONEKTPUUECKU TOK. YCJIOBUSL CYHIECTBOBAaHUS O3JIEKTPUUYECKOrO TOKa.
W cToYHUKY TIOCTOSHHOTO TOKa. JIeMCTBUS DJIEKTPUUECKOro ToKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B METAIIIAX, )KUAKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DIEKTPUUECKOE HAIpsKeHHEe. AMIEPMETP U
BOJBTMETP B LIENU MOCTOSHHOTO TOKa. CONpPOTHUBIEHHWE MNPOBOJHUKA. Y JIEIBHOE
compoTuBJIeHUE BemlecTBa. 3akoH Owma s yyactka uenu. [locnmemoBarenbHoe U
MapajuielIbHOE COeIUHEHUE NPOBOMHHUKOB. DJ[C B LIEMM NMOCTOSIHHOTO TOKA. 3aKOH
Owma ns nonHoi nenu. [paBuna Kupxroda. Pacuér npocThiX 25eKTpUUeCKUX IETeH.
Henvnelinbie 371EMEHTHI.

Pabora u MOIIHOCTH BJEKTPUYECKOro TokKa. 3akoH Jxoynsa-Jlenna.
DNeKTpUYEeCKre 1ENu U MOTPEOUTETH JJIEKTpHUecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.



[TocTosiHHbIE MarHuThl. B3aumojeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe
nosie. MarHuTHOE 1oJjie 3eMJIM U €0 3HaYeHHE JJIs Ku3HU Ha 3emuie. OnbIT DpcTena.
MarnutHoe mone  anekTpudeckoro  Toka. Oneitr  Ammepa. I[IpumeHenue
AJIEKTPOMArHUTOB B T€XHUKE. JleficTBME MarHUTHOrO TMOJISI Ha MPOBOJHUK C TOKOM.
Cuia AMmnepa u ompenelieHHE €€ HampaBieHUs. JJIEKTPOABUraTelb MOCTOSHHOIO
Toka. Mcnonp30BaHME DJIEKTPOABUTATENEH B TEXHUYECKMX YCTPOWCTBAX M Ha
TPaHCIOPTE.

OnbiTel @apanes. SIBieHue 3aeKTpoMarHuTHOM WHAyKIUU. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. CnocoOb1 MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK HAa BO30OHOBJISIEMBIX HCTOYHHKAX DJHEPIUU. IKOJOTUYECKUE
MpoOJIeMbI SHEPTETUKU. TOIITUBHBIC JIEMEHTHI U 3JIEKTPOMOOWIIH.

Hemoncmpauyuu.

DnekTpu3anus Tell.

JIBa poa 3JIEKTPUUECKUX 3aPAJIOB U B3aUMOJICUCTBUE 3apsiKEHHBIX TEll.

Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKask NHITYKIIHS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPAJIOB.

MopenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISI € MOMOILIBIO
OyMaKHbIX CYJITAaHOB.

[IpOBOTHUKH U AUDIEKTPUKH.

N cTouyHNKY TOCTOSIHHOTO TOKA.

JIeHCTBUS SIIEKTPUYECKOTO TOKA.

DIEKTPUUECKUN TOK B )KUIKOCTH.

I"a30BbIi1 pa3psia.

N3MepeHre CUITbl TOKa aMIIEPMETPOM.

N3Mmepenure 3eKTpuuecKoro HarpsHKeHUs! BOJIbTMETPOM.

Peocrar n MarasuH COnpOTHBIICHUM.

B3anmopelicTBuE MOCTOSTHHBIX MAarHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH pa3/IeieHuUs MOTI0COB MarHuTa.

MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarHuTtHoOE 1oJjie ToKa. DJIEKTPOMArHHUT.

JleficTBHE MarHUTHOTO OISl HA TPOBOJAHUK C TOKOM.

DNEKTPOJBUraTeNb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIIEKTPOreHepaTop MOCTOIHHOTO TOKA.

Onvimul

OnpiTel 1O HAOJIONEHUIO DJIEKTPU3AIMU TEI TMPU CONPUKOCHOBEHUH U
WHIYKIHEH.

HccnenoBanne J€UCTBUA  BJIEKTPUYECKOTO TMOJSI HA NPOBOJHUKUA U
JTUDJICKTPUKH.

OnbITEI, JEMOHCTPUPYIONIUE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
NPOBOJHMKA OT €0 JUIMHBI, IUIONIAAN NONEPEYHOr0 CEUEHUS U MaTepurala.



Jlabopamopuwvie pabomut

COopka ¥ HCTIBITAHNE JIEKTPUUECKON IETH MTOCTOSTHHOTO TOKA.

[IpoBepka mpaBuiia CIOXKEHUS HANPSDKEHUM TPU  TOCIEA0BATEIIbHOM
COEIMHEHUHU JIBYX PE3HCTOPOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, IIPOTEKAIOLIEr0 4YEpe3 PE3UCTOp, OT
HaIpsDKEHUS Ha Pe3UCTOPE U COMPOTHUBIICHUS PE3UCTOPA.

[IpoBepka mnpaBwia JUisl CWIbl TOKa MpPU MNAPALIEIBHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue yaeapHOro CONPOTUBICHUS TPOBOAHUKA.

Omnpenenenrne padboThl M MOIIHOCTH 3JIEKTPUYECKOI'O0 TOKA, HJIYIIEro 4epe3
pE3UCTOp.

Onpenenenue KIIJ[ nHarpeBaTesi.

HccnenoBanue 1eMcTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJACHCTBUS KaTYIIIKU C
TOKOM M MarHuTa OT CHWJIbl M HAaMpaBJI€HUSI TOKA B KATYIIKE M OT HAJIHYUS
(OTCyTCTBUS1) CEpJIEUHUKA B KaTYILKE.

Onpenenenue DJIC 1 BHYTpEHHEr0 CONPOTUBIICHUSI UICTOYHUKA TOKA.

N3ydyenue neiicTBUSI MarHUTHOTO MO HA MPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u u3yueHue padoThl 31€KTPOJABUTATEINS.

9 KUIIACC

Pa3zgea 8. Mexannueckue siBJeHHS.

Mexanudeckoe JaBwkeHue. MarepuanbHas Touka. CrocoObl  OMUcaHus
MEXaHUYECKOro ABWKEHUS: TaONM4HbIM, rpaduueckuil, aHanuruueckuil. Cucrema
orcuéra. OTHOCUTEIbHOCTh MEXaHUYECKOT'O IBUKEHUS.

BekTtopHble BENWYMHBI, ONEpAllMd C BEKTOpaMH, IMPOEKIMKU BEKTOpa. Pammyc-
BEKTOP MAaTEpUAIBHOM TOYKH, IEPEMEHICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
MPSIMOJIMHENHOE ABMKEeHHE. HepaBHOMEpHOE NpsAMoOIMHEHOE OBH>KeHUE. CpenHsis
Y MTHOBEHHAS! CKOPOCTh TEJa TP HEPABHOMEPHOM JIBHUKECHUMU.

Yckopenne. PaBHOYCKOpPEHHOE MPAMOJIMHEWHOE JIBMKEHHE. Y CKOpEHUE
cBoOoaHOro nagenus. OneITe! [ amuies.

['padmueckas wHTEpHpeTaIs YCKOPEHHs, CKOPOCTH, TMPONUACHHOTO MYTH U
MepEMEILECHUS 1JI PSIMOJIIMHENHOTO ABUKEHHUS.

JIBrmxeHue Tena, OpOIIEeHHOrO MO YIJIOM K TOPU30HTY.

JIBr>KEHHE 10 OKPYKHOCTH. JIMHENHAsT CKOPOCTh, YIiIOBasi CKOPOCTh, MEPUO U
yacToTa oOpalleHus MPU PaAaBHOMEPHOM JBMKEHUH MO OKpPYXKHOCTU. CKOpOCTh U
YCKOpPEHUE MPH IBUKEHUU 10 OKPYKHOCTH.

Bekrop cuibl. PaBHOAEHCTBYIOIIAs CUIIA.

IlepBbiii 3akoH Hprorona. Bropoit 3axkoH Herotona. Tpernii 3akoH HbroToHa.
[IpuHIMI CYyTIEpIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHHS CKOJBKEHUS, CUia
TPEHUs TIOKOsI, Ipyrue Buabl Tpenus. Koaddurment tpenus.

JIBUIKEHHE TEII 10 OKPY>KHOCTH MOJT IEUCTBUEM HECKOJIBKHUX CHJI.



3akoH bepHymm u nogbéMHas cuwia Kpbula. COBpEMEHHBIE JIETATENbHbBIC
anmaparsl, Cy/ia Ha MOJABOMHBIX KPBUISIX, aHTUKPBLIO HA CKOPOCTHBIX aBTOMOOWMIISIX.
JIBM>KEHME Moe3]a HA MarHUTHOM MOAYIIIKE.

Cwia TsSOKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHMs. JIBWKEHHE TEl BOKPYD
IrPaBUTALIMOHHOTO IeHTpa (B ToM uyucie 1uiaHeT Bokpyr Connua). Ilepsas
KOCMMYECKast CKOPOCThb. HEBECOMOCTB U meperpy3KH.

PaBHOBecre MarepuanbHOM TOYKU. AOCOMIOTHO TBEpHoe Tenno. PaBHOBecue
TBEPJIOTO TEJA C 3aKPETUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsixecTu.

Nmnynec Tema. M3Menenne nmiyibca. MiMnynse cuiibl. YOpyroe u HEynpyroe
B3aUMOJICUCTBUE. 3aKOHbl H3MEHEHUS U COXPAHEHMs MMIyJbca. PeakTuBHOE
IBUKECHHE.

Mexannyeckast pabota U MOIIHOCTh. PaboTa cuil TSXKeCTH, ypyrocTu, TPEHHUSL.
Csi3pb osHepruu u pabotel. [loTeHnumanbHasi »HEprusi Tena, MOAHATOrO HaJ
MTOBEPXHOCTBIO 3eMiu. [loTeHIManbHas SHEPIrUs CKaTOM NpyXWHbL. KuHeTtnuyeckas
sHeprus. TeopeMa O KHHETUYECKOM 3HEPruu. 3aKOH HM3MEHEHUS U COXPaHEHUs
MEXaHUYECKOU IHEPIUU.

Hemoncmpauyuu.

Halnronenne MexaHWMYecKoro ABMKEHHUS Tela OTHOCUTENIBHO pa3HbIX Tell
OTCYETA.

CpaBHeHuEe TyT€ll U TPaeKTOPUW JABMIKEHHUS OOHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JIBHKECHMUS.

HccnenoBanne npru3HakoB PaBHOYCKOPEHHOI'O JIBUKEHUSI.

Halnronenue nBM>KeHMsI Tela O OKPYKHOCTH.

HaGntonenne MexaHW4ecKuX SBJICHUH, NPOUCXOMASIIUX B CUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO KaOUHEeTa
busuKy.

HaGnronenue paBHOBecHs Tell, CBOOOJHOrO MajeHUs, KojeOaHUs MasTHHKA B
MHEPLHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHNUE NPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS Tea OT €ro Macchl M IEHCTBYIOIIEH HA HErO CUJIBL.

HaGntonenue paBeHcTBa CUIT TPU B3aUMOJEHCTBUM TEN.

M3MeHeHue Beca Tena Ipu yCKOPEHHOM JBHKECHHM.

Ilepenaya umityinbca Mpu B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJIEHCTBUM TEI.

CoxpaHeHHe UMITYJIbCA IPU a0COTIOTHO HEYIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHne nMIyJIbCca MPU YIIPYTOM B3aUMOJIEHCTBUH.

Habumroienue peakTUBHOTO ABMKEHUS.

CoxpaHeHue SHepruu rnpu cBOOOHOM IMa/IEHUH.

CoxpaHeHue SHEPruu IPpU ABMKEHNHN TEJA MO AEUCTBUEM NPYKUHBI.

Onvimul

Jlabopamopuwvie pabomut

OnpeneneHue YCKOpPEHUs Tela TMpPU PAaBHOYCKOPEHHOM JABWXKEHUM 10
HAKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBXKEHUS OT CHJIBI HOPMaJIbHOT O
JABJICHUSL.

HccnenoBanne 3aBUCUMOCTH CWJIbI YIPYTOCTH, BO3HHMKAIOUIEH B MPYKHUHE, OT
cTeneHu aeopMaru npy>KUHAbI.

Paznen 9. Mexanuveckue Ko1e0aHUSA U BOJIHBI.

Konebarensnoe nBmxkenrne. OCHOBHBbIE XapaKTEPUCTUKHU KOJEOAHH: Mepuo,
yacToTta, aMmriutyga. [apmoHudeckue KojebaHus. 3aTyxarolue KoyieOaHwusl.
Breinyxnennbie konebanus. Pesonanc.

MaremaTnyeckui W NOPYKUHHBIM MaiATHUKU. [IpeBpamienue sHeprum Ipu
K0J1e0aTeThbHOM JBUKCHUH.

MexaHnnueckue BOJHBI. IIpomonbHbie W monepeuyHble BoiHBL.  (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTepdepeHims u nudpakuus. [ouHa BOIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4eCKUE BOJIHBI B TBEPAOM TeJl€, CEUICMUYECKUE BOIHBI.

3Byk. PacnipocTpanenue u oTpakeHue 3ByKa. [ pOMKOCTh 3ByKa U BBICOTA TOHA.
Pezonanc B akycruke. MH(pa3Byk u ynpTpa3Byk. Mcmonb3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHSIX.

Hemoncmpayuu.

HaGnronenne konebaHuil Tenm T1oOj JEWCTBUEM CHIIBI TSKECTH U CHIIBI
yOPYrOCTH.

Habumonenue xonebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HaGnronenne BIHY X I€HHBIX KOJeOaHU U pe30HaHCa.

PacnpocTpanenne npooJibHBIX 1 MONEPEYHBIX BOJH (HA MOAEIH).

Ha6nronenune uarepdepenninu u qudpakiii BOJIH Ha TOBEPXHOCTU BOJIBI.

HaOmntonenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHU pE30OHAHC.

Jlabopamopuwie padbomeul.

OrnpezneneHue 4acTOTHI U MEpUOa KoJIeOaHU MaTEMaTUYECKOr0 MasTHUKA.

UccnenoBanne 3aBUCUMOCTH TiepHojia KoJIeOaHUM MPY>KUHHOTO MasTHUKA OT
Macchl Ipy3a.

N3mepenue yckopeHusi CBOOOIHOTO TMaJICHUS.

Paspges 10. Di1eKTPOMArHMTHOE 10JI€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.

MaruautHoe mnone. CuiioBas XapaKTEPUCTHKA MAarHUTHOro mnojsa. Mupykius
MarHuTHOro 1nojist. Camouaykius. MarHUTHBIN TOTOK. SIBIeHHE DIEeKTPOMarHuTHOM
WHJIYKUMHA. OJEKTPOMArHUTHOE TIOJIE. OJEKTPOMAarHuTHele BOJHBL. (CBONMCTBa
ANEKTpOMarHuTHeIX BoJH. [llkama »neKTpoMarHUTHBIX BOJH. Vcnonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBsA3U. Pannonokanus. KocMuueckas CBS3b.

DnekTpoMaruuTHasg mpupoaa cera. CkopocTh cBera. BoiiHOBBIE CBOMCTBA
cBeTa: uHTepepeHIus u Tudpakius.

Hemoncmpayuu.

CBoiicTBa 3JIE€KTPOMAarHUTHBIX BOJIH.

Nurepdepennus u qudpakius cBeTa.



Jlabopamopnwvie pabomul u onvimol.

W3ydyeHrne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHIBHOTO
TenedoHa.

N3yueHus siBIEHUS JIEKTPOMArHUTHO UHAYKIUU.

[IpoBenenue ONbITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIINH CBETA.

Pa3nen 11. CBeToBbI€e sIBJIEHHS.

JlyueBas Mopenbp cBeTa M TeOMETpUYEcKas onTuka. CTOYHWMKHM cBera.
[Ipsimonuneiinoe pacripoctpanenue cBera. 3arMmenus Connna u Jlynsl. OTpaxeHnue
cBera. [lmockoe 3epkano. 3akoH oTpaxkeHus cBeTa. llocTpoeHue wu300pakeHHi,
c(hOpMHUPOBAHHBIX 3€PKAIOM.

[Ipenomienue cBera. 3akoH npenomiieHus cBera. [lonHoe oTpakeHue cBera.
Hcrnonp30BaHuE MOJHOIO OTPAKEHHSI B ONTHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xom mywyen B swmH3e. @opmyna ToHKoM JmH3BL. [locTpoeHune
n300pakeHn, CcPOPMHUPOBAHHBIX TOHKOM JWH30M. OmnTHyeckas cHUCTeMa
¢doroamnmnapaTa, MHUKpPOCKONAa MW Teleckoma. [7a3, Kak oONTHYecKas CHUCTEMA.
bim30pyKOCTh M TAITBHO30PKOCTB.

Paznoxenue Oenoro cBera B chnektp. Omnbitel  HetoTona. CrnoxkeHue
CHEKTpalbHBIX BETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

IIpsimonHeHOE pacipoCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue n300paxeHuil B MIOCKOM 3€pKaJe.

IIpenomnenue ceera.

Onruyeckuii CBETOBO/I.

Xoj nyuye B coOuparolieit JInH3e.

XoJ ay4yer B pacCEenBAIOIIEH JIMH3E.

[Tony4yenune n3o0paxxeHU C MTOMOIIBIO JTUH3.

[Ipunuun aeiictBus (oToanmnapara, MUKpOCKONA U TEIECKOIIA.

Mopensb riasa.

Paznoxenue 0enoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa Npu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuwvie pabomul u onvimol.

HccnenoBanne 3aBUCHUMOCTH yIJla OTPaK€HUS CBETOBOrO Jiyya OT yrja
MaJICHHUS.

N3yyenue cBONCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCHUMOCTH yriia IPEIOMIIEHHS OT yIjla MajeHUs CBETOBOIO
Jy4ya Ha TPaHULE «BO3AYX—CTEKIIOM.

[Tonyuenne n300pa>keHU C TOMOIILIO COOMPAIOIEH JIUH3BI.

Omnpenenenne (OKYCHOrO pacCTOSHUS M ONTUYECKOW CHJIbI coOuparoiien
JIUH3BI.

OmnbITHI 110 Pa3oKEHUIO OO0 CBETa B CIIEKTP.



OnbITEl MO BOCIHPHUSATUIO I[BETa MPEIMETOB IPU HMX HAOIIOJCHUU Yepes
[IBETOBBIC (DUITHTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pezepdopna m mutanerapHas monens atoma. Mopens atoma bopa.
Hcnyckanue u nornomieHue ceera aroMmoM. KBanTel. JInHeWyaTsie CLIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-uzinydeHus. CTpoeHHE aTOMHOIO
anpa. HykionHas moaens atomHoro siapa. M3oromnel. PagnoakTUBHbBIE TPEBPAILIEHUS.
Ilepuon monypacnana aToMHbIX saep. JlelicTBUE paaMOAaKTUBHBIX HM3JIY4EHUH Ha
’KUBBIE OPTraHU3MBbI. 3alIUTa OT PaAUOAKTUBHOTO U3Ty4YEHUS.

SAnepHble peaklMH. 3aKOHBI COXPaHEHUs 3apAI0BOIO UM MacCOBOIO YHCE.
OHeprusi cBsi3M aTOMHBIX siep. CBs3b Macchl W dHEpruu. Peakuuu cuHTe3a U
nenenusi sgep. Mcrounwku sHepruum ConHua W 3BE3N. SnepHas 3HEpreTUka.
DKOJOrnYecKue MpoOIeMBbI sIIEPHON IHEPTETUKU.

Hemoncmpauuu.

CHexTpbl U3Ty4EHUS U MOTJIOMIEHUSI.

CreKTpbl pa3IMyYHbIX Fa30B.

CnekTtp Bogopoa.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3ITYyUEHUI.

Perucrpanust u3nmydeHus: IpUPOIHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnuwvie pabomul u onvimol.

HaGnroneHne CrutonmHpIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyICHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTUIIBI 10 TOPMO3HOMY MYTH (110
(dotorpadusim).

N3mepenne pagnoakTUBHOTO (hoHA.

IHoBTOPHUTEIBLHO-0000 AU MOAYJIb.

[ToBTOpHUTENHHO-00001AIONINI MOAYNb MPEAHA3HAUEH ISl CUCTEeMATH3aIuH U
000011IeHHsl TPEIMETHOTO COJIepKaHUS W ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IIPU U3YYEHHUH BCEro Kypca (pU3uku yriyOon€HHOro0 YPOBHS, a TAKXKE JJIsl OJArOTOBKH
K OCHOBHOMY T'OCYZIapCTBEHHOMY dK3aMeHY 10 (hU3HUKe.

B npouecce n3yyeHust JaHHOTO MOAYJISI PEAIM3YIOTCS U MOIY4YaroT JaJdbHENIIee
pa3BUTHE Yy4yeOHBIC JEWUCTBHs, OOECMEYMBAIOIINE OCTIDKCHHE TPEIMETHBIX W
METanpeIMETHBIX Pe3yIbTaTOB 00y4YeHUusi, (OPMUPOBAHUE €CTECTBEHHO-HAYUHOU
IPaMOTHOCTH: OOBSICHEHWE W OINMCAaHUE SBJICHUA HAa OCHOBE MPUMEHEHUs
bu3NUeCKUX 3HAHWM, WCCIEAOBATENbCKUE JIEUCTBUS (BBIABMIKEHHWE THUIIOTE3,
MOCTAaHOBKA II€JIM W IUIAHUPOBAHUE MCCIEIOBAaHUS, aHAIU3 JIaHHBIX U TOJyYEHHE
BBIBOJIOB).

@opMOli OCBOEHHS MOAYJS SBISIETCS MPAKTUKYM, MpOrpaMma KOTOpPOIo
BKJIIOYAET:

pelIeHre 3a71a4, OTHOCSIINXCS K Pa3JIMYHBIM pa3jeliaM B TeMaM Kypca (pu3uku,
B TOM YHCJIE€ 33]1a4, HHTETPUPYIOLIUX COJEPKaHUEe Pa3HbIX pa3/IeiioB;



BBITIOJTHEHUE TPOOJICMHBIX 3aJaHUi TPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa
(3amaHUsl O E€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH), B TOM 4YHCJE 3aJaHud C
MEKIPEAMETHBIM COZIEpKAHUEM;

paboTy HaJ TPyMIIOBBIMU WJIM WHIWBUIYAJTbHBIMU MPOEKTAMH, CBSI3aHHBIMH C
coJiep>kKaHreEM Kypca (PU3UKH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TTPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3yyenue U3k Ha ypOBHE OCHOBHOI'O 0011Iero 00pa30BaHMs HANpPaBIECHO Ha
JOCTH)KCHHE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX 00pa30oBaTeIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATBI

B pesynbraTte u3yuenus pU3UKM Ha YpOBHE OCHOBHOI'O 00I1IEr0 00pa3oBaHus y
oOyyaroierocst 0ynyt chopMUpPOBaHbI CIAEAYIONTNE TUYHOCTHBIE PE3YJbTAThI B
YacTu:

o l)nampuomuuecxkozo 6ocnumanus:

MPOSIBICHUE WHTEpEca K HWCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON
(bu3HUecKoil HayKu;

LIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2pasko0anckozo u Oyxo6HO-HPABCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKJICHUHU OOIIIECTBEHHO 3HAYHMMBIX U
TUYECKUX TPOOIEM, CBS3aHHBIX C TMPAKTUYECKUM TPUMEHEHHEM JTOCTHIKCHHMA
(1)756370:97

OCO3HAHHWE BAXHOCTU MOPAIBHO-3THUUECKUX TPUHIUIOB B JEATEIbHOCTH
YY€HOTI0;

e 3)IcmemuyecKkozo0 60CHUMAHUA:

BOCIIPHSITHE JICTETUYECKUX KauyecTB (U3MUECKOW HAYKH: €€ TapMOHHYHOTO
MOCTPOEHUSI, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

o 4)uyennocmu HAYUHO20 NO3ZHAHUSA:

OCO3HaHHE IIEHHOCTU (DU3NYECKON HAYKH KaK MOIIIHOT'O MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI PA3BUTHs TEXHOJIOTHUM, BAXXHENIIEH COCTABIISAIOIIEH KYJIbTYPHI;

OpUEHTAIlUsl B  JICSITEIBHOCTH HA COBPEMEHHYID CHUCTEMY Hay4YHbBIX
MPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBL;

pa3BUTHE HAY4YHOU JIFOOO3HATENbHOCTH, HWHTEpPEca K HCCIEI0BATEIbCKOM
TESITENbHOCTH;

o 5)popmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 O1AZONOTIYUUL:

OCO3HAHHWE IIEHHOCTH 0e30macHoro oOpa3a JKM3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUI 0€30IMaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JI0Oporax, ¢ 3JIEKTPUUECKUM U TETUIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedieKcuu, MPU3HAHUE CBOETO TpaBa Ha OLIUOKY
Y TAaKOro K€ Mpapa y IPyroro 4yeaoBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE Yy4yacTHE B PEIICHUM TMPAKTHYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3zoBaTelbHON OpraHu3aly, Topojaa, Kpas) TEXHOJOTHMYECKON M COLUATbHOU
HAIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;,

HMHTEpeC K MPAKTUYECKOMY U3YUYEeHHIO Mpodeccuil, CBI3aHHbBIX C (U3UKOM;

o 7)IKON02UYECKO20 60CHUMAHUA:



OpUEHTAIUMsl HAa NpPUMEHEHHE (PU3NUECKUX 3HAHUM JUIs pEIICHHs 3a7ad B
00JIaCTH OKPY>KAIOIIEH CPe/bl, MIIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOHBIX
MTOCJICACTBUM JIJIsI OKPY>KAIOIIECH CPeIbl;

OCO3HAHHE TJIOOATBHOTO XapaKTepa 3KOJIOTMYECKHX NpoOJeM U IMyTed ux
penieHus;

o 8)adanmauuu K UIMEHAIOUUMCA YCTI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

MOTPEOHOCTHh BO B3aUMOJICUCTBUY TIPH BHITIOJHEHUN UCCIICOBAaHUHN U MPOEKTOB
(hU3UYECKON HAMPABJICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM JAPYTHUX;

MOBBLIIIIEHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Yepe3  MNPAKTHUYECKYIO
NEATEIbHOCTD;

NoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUN, YMEHHUI (POPMYIUPOBATH UICH,
MTOHSATHS, TUIIOTE3BI O (PU3NISCKUX O0BEKTaX M SIBJICHUSX;

OCO3HaHWE JEe(PUIIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

IJJAHUPOBAHUE CBOCTO PA3BUTHS B IPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUM;

CTpEMJICHUE aHAJIU3UPOBATH U BBISIBISATH B3aUMOCBSI3U MPUPOJbI, 00IECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHNEM (PU3HUECKUX 3HAHUM;

OIICHKa CBOUX JEWCTBUH ¢ Yy4€TOM BIMSHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MOJKHBIX TJIO0QTBHBIX MOCTEICTBHM.

METAINIPEJMETHBIE PE3YJIBTATDBI
B pesynbpTare ocBOeHUs MPOrpaMMbl 10 (PU3NKE HA YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBanus y oOydaromerocs OyayT cdhopMHUpPOBaHBI MeTamnpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIME [MO3HABATENIbHBIC YHHBEpCAIbHbIE YYEOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEpCAJbHbIE  Y4€OHbIE  JEHCTBUS,  PETYJISATHBHBIC
YHUBEpCAJIbHBIC YU€OHBIC IEWCTBHUS.
Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE 1elicTBUS
ba3zoBble 1ornyeckmne AeMcTBUA:
BBISIBIISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHHM ),
KJIaCCU(ULIMPOBATH UX;
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTpuBaeMbIx (akTax,
JAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIIUXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBIISITh IPUIMHHO-CJICICTBEHHBIC CBS3H MPU U3yUYEHUN (DU3NIECKUX SBIICHUN
U TPOLECCOB, JIENaTh BBIBOJABI C HMCIOJIB30BAHUEM JEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKIFOUCHUM, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PM3MUECKIX BEITUYNH;
CaMOCTOSITETILHO BBIOMpaTh CIMOCO0 pelieHus y4eOHOW ¢u3nueckoi 3amauu
(CpaBHEHHE HECKOJIbKMX BapUaHTOB PEIICHHS, BHIOOp HauOojee MOIXOSIIETO C
y4ETOM CaMOCTOSTENLHO BbIIETIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarejbckme 1eiCTBUS
HCITIOJIB30BATh BOMPOCKHI KaK MCCIEA0BATEIIbCKUI HHCTPYMEHT TTO3HAHUS,
MPOBOJUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY ILJIaHY OMBIT, HECIIOXKHBIN
(hbUBUYECKUI SKCIIEPUMEHT, HEOOBIIOE UCCIEA0BAaHUE (PUBUUECKOTO SBJICHUS;
OLICHMBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIINIO, TTOIYYCHHYIO B
X0/J1€ UCCIICIOBAHUS WJIU IKCIIEPUMEHTA;



CaMOCTOSTENILHO (OpPMYJIHpPOBaTh OOOOIIEHHS M BBIBOABI IO pe3yjibTaTam
MPOBENEHHOTO HAOTIOCHUS, OTBITA, UCCIICIOBAHNS;

MIPOrHO3UPOBATh BO3MOXKHOE JIalibHEIIIee pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a
TaKKe BBIJBUTAaTh MPEANOJIONKEHUS] 00 WX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pab6ora ¢ undpopmaunmueii:

MPUMEHSTh PA3JIMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpOChl NpPU IOUCKE U
orOope MHGOPMAIMKM WM JAHHBIX C YYETOM MPEUIOKEHHON yueOHON (u3nyeckomn
3a/1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3JIMYHBIX BUIOB U (HOPM TIPEIACTABIICHHUS;

OLICHUBATh HAAEKHOCTH, WHGOpPMAIMM 1O KPUTEPHUSIM, TMPEIT0KEHHBIM
YUHUTETEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITEILHO BBIOMPATh ONTHUMAJIBHYIO JOPMY MpeaCTaBIeHUs HH(pOpMaun
Y WLTIOCTPUPOBATH pPEIIaeMble 33/1a4u HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOU
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe JelCTBUA:

B X0J1e 00CYXeHUs yueOHOro MaTepuaa, pe3yibTaToB JIa0OpaTOPHBIX PaboT U
MIPOEKTOB 3aJlaBaTh BONPOCHI MO CYIIECTBY OOCYKIAa€MOMl TE€Mbl M BBICKA3bIBATh
U7eu, HalleJICHHbIE Ha pelIeHuEe 3aJayd W TOoJep)KaHue OJaroenaTeIbHOCTU
OOIIIEHUS;

COTIOCTAaBIISAITh CBOM CYXICHHUS C CYXKICHHUSIMHU JIPYyTrUX YYaCTHUKOB JHAIIOTA,
OOHApY>KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3yIbTaThl BBIMOJIHEHHOTO (DU3UUYECKOTO OIbITa
(3KCnepUMEHTa, UCCIEA0BAHMS, TPOEKTA);

MOHUMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYabHOU
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYECKON POOIEMBbI;

MPUHUMATH 1IEJIN COBMECTHOM JESITEIbHOCTH, OPraHU30BBIBATh ACHCTBUS MO €€
JOCTHXKEHUIO: PACTIPENEATh POJK, 00CYX AaTh MPOLIECCH] U PE3yIbTaThl COBMECTHOU
paboThl, 00001TIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh padOThHI, JOCTUTAs KA4YECTBEHHOTO pe3ylbTara IIo
CBOEMY HAIpPaBJIECHUI0O U KOOPJIWHUPYS CBOM JEHUCTBUS C JAPYTMMH YJIE€HAMU
KOMaH/IbI;

OLICHMBATh KAa4eCTBO CBOEro BKJajga B OOMUN MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO CPOPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHS.

PeryasiTuBHbIE YHUBepcaJbHble YueOHbIE NeiCTBUSA
Camoopranusaunus:

BBIABJISITH MPOOJIEMbl B JKM3HEHHBIX U YYEOHBIX CHUTYalMSIX, TPEOYIOIIMX st
pereHus GU3nIecKuX 3HaHMM;

OpPUEHTHPOBATHCSA B  PAa3JIUYHBIX  MOAXOJAX  MPUHATUS  PEIICHUH
(MHIUBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, MIPUHATHE PEIICHUN TPYIIION);



CaMOCTOSITETTFHO COCTABJIATH allTOPUTM pEIIeHUsT (PU3NUeCKOn 3a1aun WU TUIaH
UCCIIEJIOBAHUS C Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATH TpeIaraeMbie BAPUAHTHI PEIICHHI;,

JieJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBI HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYAIlMHU M MpeAiarath 1iaH e€ N3MEeHEHUS;

OOBSICHATH MPUYHHBI TOCTHKEHUS (HETOCTIKEHUS) PE3YyIbTATOB JAEITEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTHUBBI B JACATENHHOCTh (B TOM 4YHCII€ B XOJ BBIOJHEHUSA
(GU3HYECKOr0 UCCIENOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB,
W3MEHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OITUOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEJIU U YCIOBUSIM.

CTaBUTH Ce0S HA MECTO JPYroro 4eioBeKa B XOJ€ CIOpa WU JUCKYCCHUU Ha
HAyYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYTOro.

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU peuieHUH (PU3MYECKHX 3ajady WIH B
YTBEPKJACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ MPaBoO JPYToro.

MHNPEIMETHBIE PE3YJIBTATHI
K koHly 00yueHusi ¢ 8 kracce nipeAMETHbIE Pe3yJIbTaThl Ha yriyOJIE€HHOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh TMOHATUSL (Macca M pa3Mepbl MOJEKYJ, TEIIOBOE JBHXKEHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKUE U
amop(dHbIe TeNa, HACBHIIICHHBIA W HEHACHIIEHHBI mMap, CHOCOOb W3MEHEHUs
BHYTPEHHEHW OHEPruM, dJIEMEHTApHBIM OJEKTPUUECKUN 3apsii, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKH, UCTOUHUKHU MOCTOSIHHOTO TOKA, JJIEKTPUUYECKOE U
MarHuTHOE TIOJI, ONTHYECKass CHCTeMa) W CUMBOJMYECKHH S3bIK (U3UKUA TIpH
pelieHny y4eOHbIX U MPAKTUYECKUX 3a/aY;

YBEPEHHO pa3jinyaTh SIBJIEHUS (TEIUIOBOE pacCIIMpEHUE (CKaTHE), TEIIOBOE
paBHOBECHE, TMOBEPXHOCTHOE HATSKCHHE, CMadyMBaHUE, KaNWUISIPHBIC SIBJICHUS,
UCTIapeHUe, KOHJIEHCAIUs, IUIABJICHWe, KPUCTALIN3AlNS, KHUIICHHE, CIOCOOBI
Teruionepeaau (TEmIONPOBOJHOCTb, KOHBEKIUS, HM3IyYEHHUE), TEIUIOBbIE IMOTEPH,
ANIEKTpHU3alUsl TeJ, B3aUMOJCUCTBUE 3apsiioB, JEUCTBUSA DJIEKTPUUYECKOIO TOKa,
KOPOTKOE€ 3aMbIKaHHE, B3aHUMOJICCTBUE MArHUTOB, JIEMCTBUE MATHUTHOTO TOJISI HA
MIPOBOJTHUK C TOKOM) IO OMHMCAHHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX TAHHOE (PU3NUECKOE SIBJICHHUE;

pacno3HaBaTh MPOSBICHUE M3YYEHHBIX (U3UUECKUX SIBIICHUNU B OKPY>KaIoIeM
Mupe (B TOM uyucie (u3MYecKue SBICHHUS B TMPUPOJE: TOBEPXHOCTHBIE U
KalWUIApHBIE SIBJICHUS B MPUPOAE, KpPUCTALIbl B mpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHKHE POCHI, TyMaHa, WHES, CHEra,
ANEKTPUYECKUE SBJIEHUS B arMocdepe, dICKTPUUECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE Mmoje 3emiid, Apeild MOJIOCOB, pOJib MAarHUTHOTO MOJS ISl KM3HU Ha
3emiie, MOJIIPHOE CUSTHUE), TIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B yUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3MUECKUX SIBJICHUIA;



ONMHUCHIBATh HM3YYEHHBIC CBOMCTBA TEl M (PU3MYECKUE SIBJICHHS, MCIOJb3Ys
dbu3nUecKue BEIMYUHBI (TeMIeparypa, BHYTPEHHsSI SHEPTHS], KOJIHYECTBO TEIUIOTHI,
pabora rasa, yneiabHash TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa IUIABJICHHUS,
yaelbHasg TeIloTa NapooOpa3oBaHUs, YAENbHAas TeEIJIOoTa CropaHHs TOIUIMBA,
KO?((PUIMEHT MOJIE3HOTro JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAKHOCTh
BO3/lyXa, OJJEKTPUYECKUU 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HANPsHKEHUE,
conpoTuBiicHue npoBoAHUKA, DJIC B LenM NOCTOSHHOTO TOKA, 3JIEKTPUUYECKOE
yJIeTbHOE COMPOTHUBJIEHUE BEIECTBA, PabOTa M MOIIHOCTh JJIEKTPUUECKOrO0 TOKa),
MIPU ONKMCAHUU MPABUIHLHO TPAKTOBATh (PM3UUECKUN CMBICI UCIOIB3YyEMbIX BEIUYMH,
uX OO0O3HAYEHUSI W EAUHUIBI (U3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIINE JTAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTMMHU BEIUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PM3UYECKUE SIBJICHUS U MPOIECCHI, UCTIONb3YS
OCHOBHBIE TOJOXEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILECTBA,
ypaBHEHUE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUs AJICKTPHUECKOro 3apsijia, 3aKOH
Kynona, npuHuun cyneprno3uiuu 3JEKTPUUECKUX MoJieH, 3akoH Oma JJid y4dacTka
nenu, npaBuia Kupxroda, 3akon Oma mis moiaHOW 1enu, 3akoH Jxxoymns-Jlena,
3aKOH COXPAHEHMSI DHEPTUH, MIPU STOM PA3IHYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
Y €ro MaTeMaTUYeCKOE BBIPAKECHHUE;

CTPOUTH TPOCThie (U3MUECKHE MOJIETN PEaTbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUHN, BBIACIATh MPU OTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIC CBOWCTBA
O00BEKTOB, TIPOIIECCOB, SBJICHUHN, MPUMEHATh (PU3NUECKUE MOICIH ISl OOBSICHEHUS
(bU3HUECKUX MPOIIECCOB U PEIICHUS y4eOHBIX 3a]1ay;

OOBACHATh (PU3NUECKUE SBJIEHUS, MPOIECCH U CBOWCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE€ CUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M  pellaTh
KaueCTBEHHbIC 3a7a4d, B TOM 4YHCJIE€ TpeOYIOIIHEe YHCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEIWYWH, TPU ATOM BBIOUpATh aJCKBATHYIO
(GU3HUECKYI0 MOJEIb, BBISBISATH MPUYMHHO-CIIECTBEHHbIE CBSI3M U BBICTPAUBATH
JIOTUYECKYIO I[EMOYKY PACCYXKIECHUM C OMOPOil Ha 3yUYEHHbIE CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN;

YBEPEHHO pelllaTh pacu€THble 3amauu (¢ omopod Ha 2-3 ypaBHEHHUS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BBHIOMpas aJeKBAaTHYIO (PU3MUYECKYIO MOJEIb, C
MCIIOJIb30BAHUEM 3aKOHOB M (OpMYIN, CBSI3BIBAIOMIMX (DU3UYECKHE BEIMYUHBI,
3alUChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE 3aJlaud, BBISBIATH
HEJIOCTAOIINE WM M30BITOYHBIC JTAHHBIE, 0OOCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/1a4uMd, HUCIOJB30BaTh CIIPABOYHBIE JIaHHBIC, TPUMEHSATH METOJbl aHaIu3a
pa3MEpHOCTEH, MCIMOJIb30BaTh rpadUIecKue METOMAbl pEIIeHUS 3aaad, MPOBOIWTH
MaTeMaTUYeCKUe TNpeoOpa3oBaHusi M Pacu€rbl, OIEHUBATh PEATUCTUYHOCTH
MOJIY4EHHOTO0 3HaueHUs (U3MYECKOW BEIUYMHBI M ONPENeNiaTh pPa3MEPHOCTH
(GU3HUECKOM BETUYUHBI, TOJYYEHHOUN MPU PEIICHUH 33/1a4H;

pacrio3HaBaTh MpoOIEMbI, KOTOPbIE€ MOKHO PEIIUTh MPH MOMOIIHN (HU3UIECKUX
METOJIOB, W Tpe[jaratb OPUEHTUPOBOYHBIM CHOCOO pelIeHus, B OINWCAHUU



UCCJIEIOBaHUS  paclo3HaBaTh  IPOBEPSIEMOE  NPEANoioXKeHue  (TUIOTE3y),
WHTEPIPETUPOBATH TIOJYICHHBIN PE3YIIbTAT;

MIPOBOJUTH OIBITHl MO HAOIIOACHUIO (PU3WYECKUX SIBICHUN WU (PU3NUYECKHUX
CBOMCTB TeJ (KanWLISpHBIE SBJICHHS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro o0béMa
U TEeMIEpaTyphl, CKOPOCTH TpOIleccCa OCThIBaHUs (HArpeBaHUs) MPU H3IYYCHHH OT
[[BETa M3JIydarollei (IOriomarolleil) MoBEpXHOCTH, CKOPOCTh UCHApPEHUs] BOJABI OT
TEMIIEpaTypbl JKUJIKOCTH W IUIOAAM €€ TOBEPXHOCTH, 3JIEKTpU3alus Tel MU
B3aMMOJICHCTBHE AJIEKTPUUECKUX 3aPsI0B, B3aUMOACHCTBUE TOCTOSHHBIX MarHUTOB,
BHU3yaJu3alysl MarHUTHBIX TIOJEH ITOCTOSHHBIX MAarHUTOB, ACHCTBUS MarHUTHOTO
Mojas HAa TMPOBOJHUK C TOKOM, CBOWCTBAa JJIEKTPOMAarHuTa, CBOWMCTBa
ANEKTPOJBUTATENIL  TMOCTOSHHOTO  TOKA): dbopMynHpoBaTh  MPOBEPSIEMOE
npeanoyioxkeHue  (TUmoredy) O  BO3MOXKHBIX — pe3ylbTaraXx  HaOJOJICHHU,
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY W3 HW30BITOYHOrO Habopa 000pydOBaHUA,
OIMMCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOIHI,

MPOBOJUTh TMPSMbIE W KOCBEHHBIE W3MEpEHUs (U3HUECKUX BEIUYUH
(Temneparypa, OTHOCHUTENIbHAsI BJIAXHOCTb BO3AyXa, CWJa TOKa, HaNpsHKEHHE,
yAelbHasg TEIUIOEMKOCTh BEIIECTBA, COMNPOTHBIECHHE MPOBOJHMKA, padoTa H
MOIIIHOCTh JJIEKTPUYECKOIO0 TOKA) C HCIIOJIb30BAHUEM AaHAJIOrOBBIX M LU(POBBIX
npuOOpoB, OOOCHOBBIBATH BBIOOP METOAA HM3MEPEHHS, (PUKCHPOBATH IOKAa3aHUS
npuOOpPOB, HAXOAWUTHh 3HAUYCHHE HM3MEPSEMOM BEIMYMUHBI C TOMOIIBIO YCPETHEHUS
PE3yNbTATOB CEPUU U3MEPEHUIN U OIIEHUBATh MOTPEIIHOCTh U3MEPEHHIA;

MIPOBOJUTH JKCIEPUMEHTAIBHBIC HCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEIMYMH (3aBUCHUMOCTh JIaBJICHMsSI BO3[lyXa OT €ro o0bEMa W HarpeBaHus WId
OXJIAKJICHUS, UCCIIEIOBAaHUE SIBJIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW U
ropsideil Bo/bl, 3aBUCUMOCTh COTPOTHUBJICHUS MTPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN
MOTNIEPEYHOr0 CEYEHMsI M YJEIbHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJHUKA, CHUIIBI
TOKa, NPOTEKAIOIIEro Yepe3 IMPOBOJHUK, OT HANpsKEHHWs Ha MPOBOJHUKE,
MCCJIEIOBAHNUE IOCJIEIOBATEIBHOIO M MapalIebHOTO COCIMHEHUNM MPOBOJIHUKOB):
COBMECTHO C yuHTeleM (OpMYIUpPOBATh 3ajJadyy M THUIOTE3y MCCIEIO0BaHuUs,
CaMOCTOSITETIbHO ~ IUTAHUPOBATh  KMCCIENOBAaHUE, CaMOCTOSTEIbHO  COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY C MCIOJIb30BAHUEM HWHCTPYKIHMH, MPEICTaBIATH
MOJIYYCHHBIC 3aBUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJE TaOMUI] U TpaduKoOB,
OLICHUBATh TOTPEIIHOCTH, JI€TIaTh BHIBOJIBI MO pe3yJIbTaTaM UCCIIEeIOBAHNUS;

coOnoaTh MpaBwiia O€30MacHOr0 Tpylda NOpu pabore ¢ JTa00paTOPHBIM
000Opy/I0BaHUEM;

XapaKTepU30BaTh TMPHUHIUIBI JACHCTBUS HM3YYCHHBIX NPHOOPOB, TEXHHUYCCKHX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB C OMOPOil Ha MX OMHMCAHMS (B TOM YHCIIE:
CUCTEMa OTOILICHUSI IOMOB, TUTPOMETp, MapoBasi TypOWHa, aMIIEPMETP, BOJIBTMETP,
CUETUHK AIEKTPUYECKOU SHEPTuH, AIIEKTPOOCBETUTENbHBIE puoopHI,
HarpeBaTeNbHbIE IIEKTPONPUOOPHI (TPUMEPHI), MPETOXPAHUTENHN U UX IPUMEHEHNE B
OBITY W TEXHHKE, TPUMCHCHHE ITOCTOSHHBIX MAarHHUTOB, OJEKTPOMArHUTOB,
AJIEKTPOBUTATENb TTOCTOSTHHOT'O TOKA), UCIIONIB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SABJICHUM, HEOOXOAMMbIE (DU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEpPUTEIbHBIE MPUOOPHI
0 CXeMaM M CXEMaTHYHbIM pHUCYHKaM (KHUAKOCTHBI TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUs, HIEKTPOCKOII, PEOCTaT),
COCTaBJIATh CXEMBbI 3JIEKTPUUYECKUX LEMEl C MOCIEAOBATEIbHBIM U MapajlIeIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pasiidyas  yCIIOBHble OO0O3HA4YeHMsI  3JIEMEHTOB
ANEKTPUYECKUX LENeH, UCIONb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX YCTPOWUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOIOTMUYECKUX MPOIECCOB
IpY pelIeHUHN Y4eOHO-TIPAaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpax) MPaKTUYECKOIo
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUNA B TIOBCEIHEBHOM U3HU A oOecredeHust
0e30MacHOCTH MpU OOpallleHHH C NpUOOpaMu U TEXHUYECKHUMH YCTPOHUCTBAMH,
COXpaHEHHUSl 3JI0pOBbS U COOJIOJACHHS HOPM DSKOJOTMYECKOro TOBEACHHS B
OKpYKarolleH cpele;

OCYHIECTBJIATh MOUCK MH(pOpMau (U3ndeckoro coaepxkanus B MHTepHeTe,
CaMOCTOSITETILHO (POPMYJIUPYS MOMCKOBBIN 3a1poC, HA OCHOBE UMEIOIINUXCS 3HAHUN 1
CpPaBHEHHUSI JIOMOJIHUTENIbHBIX HMCTOYHUKOB BBIACISATH HH(POPMALIMIO, KOTOpas
ABJIIETCS IPOTUBOPEYMBOM MIIM MOYKET OBITh HEAOCTOBEPHOI;

UCIOJb30BaTh IPHU BBIIIOJHEHUU Y4YEOHBIX 3aJaHUNA HAYyYHO-TOMYJSPHYIO
IUTEpaTypy (PU3MUECKOro CcolepKaHUs, CIPAaBOYHBIE MaTEpHAIIbI, PECYpPChl CETH
WNuTepHer, Bianerp mNpuéMamMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpPATKHUE YCTHBIE COOOIIECHNUs, 000011as
MH(POPMAIUIO U3 HECKOJBKUX MCTOYHMKOB (PU3NYECKOTO COAEPKAHUS, B TOM YHUCIIE
nyOJUYHO MPEACTAaBIATh  PE3YJAbTAaThl MPOEKTHOW WM  HUCCIEN0BaTEIbCKON
JESITENbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BaTh U3yYCHHbIN MOHATUMHBIN annapar
Kypca (PU3MKH, CONPOBOXKIATh BHICTYIIJIEHUE NIPE3CHTALIUEH;

IPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3MUECKHUX MPOIECCOB
pacnpenensaTs 0043aHHOCTH B IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMHU 3a/1adyaMH,
CJIEIUTh 3a BBINOJHEHUEM IUIaHA JEWCTBUI M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHUBAaTh COOCTBEHHBIH BKJAJ B JEATEIBHOCTb TPYIIbl, BbICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K kon1y oOyuenust ¢ 9 knacce nperiMeTHbIE Pe3yJbTaThl HA YIiyOJIE€HHOM YpPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCYETA, OTHOCHUTEIBHOCTh MEXAHWYECKOIO
IBUKEHHS, HEBECOMOCTD M MEPETPY3KHU, LEHTP TAKECTU, MEXAaHUUECKUE BOJIHBI, 3BYK,
MH(Pa3ByK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, PEHTI€HOBCKOE W3IyYEHHE,
IIKaja  dAJCKTPOMATHUTHBIX  BOJH, HWCTOYHHUKH  CBeTa, OJM3OPYKOCTh U
JaNbHO30PKOCTh, CIEKTPbl MCIYCKAHMS W TMOIJIOIIeHMs, anbda-, OeTa- U ramma-
U3JIYYEHUs1, U30TOIIbI, JIEpHAS U TEPMOSIIEPHAS SHEPTETUKA) U CUMBOJIUYECKUM SI3bIK
(GU3HUKY TIPU pelIeHUN y4eOHBIX U TPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3nuyaTh  sBJACHUS  (paBHOMEPHOE UM  HEPAaBHOMEPHOE
NPSIMOJIMHEWHOE  JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHEHHOE JBH)KEHUE,
CBOOOJHOE TMaJeHUE TeJ, JIBIKEHHE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,



paBHOBECHME MAaTE€pUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KosebaTeNlbHOE  JBMKEHHE  (TapMOHMYECKME,  3aTyXaollluhe, BBIHYXXICHHbIC
Kosie0aHus1), pE30HAHC, BOJIHOBOE JABM)KEHUE (PAaCIPOCTPAHEHUE U OTPAKEHUE 3BYKa,
UHTEpPEpeHIMsT U AUPpPaKuus BOJH), MNPAMOJMHENHOE PpaclpoOCTpaHEHHE,
OTpaXEHUE U TMPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTpaXCHHE CBETa,
pasznokeHue Oenoro cBera B CHEKTP U CIOXKEHHE CIHEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTPa U3JTY4YECHHUS )
[0 ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHUX
JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaTh NPOSBIECHUE M3YUYEHHBIX (U3MUYECKUX SIBICHUN B OKPY’KaIOLIEM
Mupe (B TOM 4uciie PU3NYECKHe SIBJICHUS B MPUPOJIE: MPUIUBBI U OTIUBBI, IBHKCHHE
wianeT CONHEYHOM CHUCTEMBI, PEaKTUBHOE JIBJKEHUE JKHBBIX OPTraHU3MOB,
BOCIIPUSITUE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMMYECKHE BOJIHBI, I[yHaMH,
9X0, IIBETa TeJ, ONTHUYECKHUE SBIIEHUA B MPUPOJE, OHOIOrMYEecKOe JEeHCTBUE
BUJMMOI0, YIbTPa(pHUOJIECTOBOIO U PEHTTEHOBCKOTO M3JIY4YEHHUM, €CTEeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMUYECKHUE JIYUH, PaJUOaKTUBHOE M3JIyYEHHE MPUPOIHBIX
MUHEPAJIOB JIEUCTBHE PAJUOAKTUBHBIX U31y4YE€HUI HA OPTraHU3M YEJI0BEKA), IPU 3TOM
NEPEBOAUTH NMPAKTUYECKYIO 33/1auy B Y4€OHYI0, BBIACIATh CYIIECTBEHHbIE CBONCTBA
(npu3Haku) GU3NYECKUX SABICHMII;

OIKCHIBaTh W3YyYEHHbIE CBOMCTBa Tel M (PU3UYECKUE SBJICHUS, HCIIONIb3Ys
¢bu3nuecKkue BeITUYMHbI (CPEAHsSt U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM
JBUKEHUM, YCKOPEHHE, IEpEMEUICHUE IPU PABHOYCKOPEHHOM IPSIMOJIMHEHMHOM
IBW)KEHUHU, YIJIOBasi CKOPOCTb, LIEHTPOCTPEMUTEIbHOE YCKOPEHHE, CUJIa TPEHHS,
CWJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOrO MaJeHUs, BEC Tela, LIEHTP
TSOKECTH TBEPAOrO TeNa, HUMIYJIbC Tejla, HUMIYJIbC CHJIbI, MOMEHT CHJIBI,
MexaHu4eckass paboTa ¥ MOIIHOCTb, MOTEHUMAIbHASL SHEPIUs Tela, NOJHITOr0 Haj
MOBEPXHOCTBIO 3€MJIM, NMOTEHUMAIbHAsI 3HEPIUsl C)KAaTOM MPYKHUHbI, KHHETUYECKas
DHEprusi, MOJHAs MEXaHUYeCKas HHEprusi, NepHojA M 4YacToTa KoJeOaHWH, Mepuoj
MaTEMaTUYECKOr0 U MPY>KMHHOI'O MAasSTHHKOB, JIJIMHA BOJHBI, TPOMKOCTh 3BYyKa U
BbICOTa TOHA, CKOPOCTb CBETa, MOKa3aTellb NPEJIOMJICHUS Cpeibl), NPU OMHCAHUU
MPaBWIbHO TPAKTOBaTh (PU3MUECKUI CMBICH HCIOJNb3YEMBIX BEJIMYMH, UX
0003HAUYEHHUS U eTUHUIBI PU3NUECKUX BETUYUH, HAXOIUTH (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYMHY C JPYIrMMH BEJIMYUMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBJICHUS U MPOILECCHI, UCIIONb3YS
3aKOH COXPaHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUSI, IPUHIIMII CYNEPIO3ULIUN
CWJI, NMPUHUMUI OTHOCUTEIbHOCTH ['amwmies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCa, TEOPEMY O KMHETUYECKOM dHEpruu, 3akoH ['yka, 3akoH bepHyinu, 3aKoHbI
OTpaXEHUS U MPEIOMIICHUs cBeTa, (POPMYITy TOHKOW JIMH3BI, IJIAHETAPHYIO MOJIEb
aToMa, HYKJIOHHYIO MOJI€JIb aTOMHOIO si/ipa, 3aKOHbl COXPAHEHHUsS 3apsioBOr0 U
MacCOBOTO 4YHCEN NpH SAEPHBIX pEAKIMSIX, MPU 3TOM PA3IUYaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U €T0 MATEMAaTUYECKOE BBIPAKEHUE;



CTPOUTH (PU3MUYECKHE MOJCIIH PEATbHBIX OOBEKTOB, IMPOIECCOB W SBJICHUM,
BBIJICNIATh TPU ITOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MIPOLIECCOB, SABJICHUM, TPUMEHITh HU3NUECKUE MOJEIH sl O0BICHEHUS (PU3HUUECKUX
MIPOIIECCOB U PElIEHUsI YUYEOHBIX 3a/1ad;

OOBSICHATHh (PUBUYECKHE SIBJICHUS, MPOILIECCHl M CBOMCTBA TEl, B TOM YHUCIE B
KOHTEKCTE CHUTyalluii TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, W  peIaTh
KAueCTBCHHBIC 33/ladyd, B TOM YHCJIE TPEOYIOINE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYEHUN (PU3MUECKUX BEJIWYUH, MPU ATOM BBHIOUpATh aJCKBATHYIO
(U3HYECKYI0 MOJENb, BBISBIISATh MPUYUHHO-CIICICTBEHHBIE CBSI3M W BBICTPAWBATH
JIOTUYECKYIO IEMOYKY pPAaCCYyKIEeHUW W3 2—3 MIaroB ¢ OMNOpPOM Ha H3y4YEHHBIC
CBOMCTBA (PM3UYECKUX SIBICHHUH, PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peIIaTh pacuéTHBIC 3aJaud MO U3Y4aeMbIM TeMaM Kypca (DU3UKH,
BbIOMpas aJeKBaTHYIO (DU3UYECKYIO MOJIEb, C UCIIOJIb30BAaHUEM 3aKOHOB U (POPMYIL,
CBSI3BIBAIONTNX (PM3NUECKHE BEIIMYNHBI, 3aIUCHIBATH KPATKOE YCIOBUE U Pa3BEPHYTOE
pEIIeHHE 33249, BBISBIATH HEIOCTAIONNE WM U30BITOYHBIC JAHHBIE, 00OCHOBHIBATH
BBEIOOpP METOJa pEIICHHS 3aJadd, MCIOJb30BaTh CIIPABOYHBIC JTaHHBIC, MPUMECHSTH
METONbl aHajiu3a Pa3MEPHOCTEH, HMCIOIB30BaTh T'PAPUUECKUE METOIbI PEIICHUS
3a/lay, TPOBOAUTH MAaTeMAaTHYECKUE TNpeoOpa3oBaHUsi W PACU€Thl, OLIEHUBATH
PEUTHCTUYHOCTh TOJIYYCHHOTO 3HAYeHUsS (U3NUECKOW BEIWYMHBI W ONPEHEIsATh
pa3MepHOCTh (GU3NUECKON BETUYMHBI, TOJYIECHHOU MPU PEIICHUH 3a/1a4u;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXKHO PEIIUTH MPU IMOMOIIH (PU3HUESCKUX
METOJIOB, W Tpe[jiaratb OPUEHTUPOBOYHBIM CHOCOO pENICHUs, B ONHUCAHUH
MCCJIEIOBaHUS PACIIO3HABAThH MPOBEPSIEMOE MPEAINONoKeHne (TUIoTe3y), OIEHUBAThH
MPaBWIBHOCTh  TIOPSAAKA  TPOBEICHUS  WCCICOOBAHUSA,  HWHTEPIPETHPOBATH
MOJIyYE€HHBIN PE3yJIbTAT;

MIPOBOJIUTH OIBITHI IO HAOIOACHHUIO (PU3WYECKHMX SBICHUN WIN (PU3HUCCKHX
CBOMCTB Ten (W3y4eHHE BTOPOro 3aKkoHa HpIOTOHa, 3aKOHA COXpaHEHHS SHEPTHH,
3aKOHA COXpPAHEHUS HUMITYyJIbCca, JIEUCTBHE 3aKoHa bepHyIM U BO3HUKHOBEHHE
MOTLEMHON CHIIBI KPbIJia, 3aBUCUMOCTh TIepHoa KojieOaHUH MPYKMHHOTO MasITHUKA
OT MaccChl Tpy3a MU KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYbI MAaJIbIX
Kosie0aHuil, IPSIMOTMHEHHOE PacpOCTpaHEHHE CBETa, Pa3jIoKeHHe Oeoro cBeTra B
CIEKTp, W3y4YEHHE CBOWCTB M300paXeHUs B IJIOCKOM 3€pKaje U CBOMCTB
M300paKEeHU TMpeaMeTa B COOHMparolie JuH3e, HaOJII0JEeHUE CIUIOUIHBIX U
JUHEHYATHIX CIEKTPOB M3TydeHHUs): (hOpMyIUPOBATH MPOBEPSIEMOE MPEIITOIOKCHIE
(rumoTe3y) O BO3MOXKHBIX pe3ysibTaTax HaOJIOJICHUN, CaMOCTOSTEIBLHO COOHMpATh
YCTAaHOBKY W3 H30BITOYHOrO Habopa 00OpYIOBaHHUS, OIMCHIBATH XOJI OIBITA H
(GhOopMyIMpPOBATH BHIBOJIHI,

MPOBOJUTh TPU HEOOXONMMOCTU CEPHUI0 MPAMBIX HM3MEPEHUH, omnpenesnss
CpeIHee 3HAYCHHE M3MEPSIEeMO BEJIUYHMHBI U OMPEICsas MOrPEITHOCTh PEe3yIbTaTOB
MPSIMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOP Criocoba u3MepeHus (U3MEPHUTETHHOTO
npudopa);

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUsT (DU3UUECKUX BEIIMYWH (CPETHSS CKOPOCTh U
YCKOpPEHHE Tela TMpU PABHOYCKOPEHHOM JIBMKEHUH, YCKOPEHHE CBOOOIHOIO



najeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMCHT TPEHUS CKOIBKCHHS, MEXaHUYICCKas
paboTa W MONIHOCTh, YacTOTa H TEPUOJ KOJICOAaHWH MaTEMaTUYECKOTO W
MPY>KUHHOTO MAsATHUKOB, (POKYCHOE pacCTOsIHUE coOuparomiell JuH3bl U e
ONTHYECKasl CWJa, pPaJuOaKTUBHBIA ()OH) C KCIHOJb30BAHHEM AaHAJIOTOBBIX M
1M(PpoBBIX TPUOOPOB: OOOCHOBBIBATH BBIOOP METOJIa H3MEPEHHsS, ILIAHUPOBATH
HU3MEPEHUs, CAMOCTOSITEILHO COOMPATh YKCIIEPUMEHTAIBHYIO YCTAHOBKY, BBIUUCIIATH
3HAQYEHUE BEIWYMHBI U aAHAJU3UPOBATh TOJYYEHHBIE pE3YyJbTaThl, OICHUBAS
NOrPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

MPOBOJAUTH DKCIEPUMEHTATIbHBIE HCCIIEAOBAHUS 3aBUCUMOCTEH (U3UUECKUX
BEJMYHMH (3aBUCMMOCTh NYyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBIDKEHUU 0e€3
HayaJbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIbI TPEHHUS CKOJBXKEHHUS OT  CHJIBI
HOPMAJILHOTO JJABJICHUS, TIEpHO/ia KoJeOaHil MaTEMaTHIECKOTO MasSTHUKA OT JIJTUHBI
HUTH, ONpEJIeTICHue YCKOpPEHUsi CBOOOIHOrO TMaJeHUsl, MCCIEIOBAaHUE WU3MEHEHUS
BEJIMYMHBI W HAIMpPaBICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCTb Yyrila OTPaKEHUS
CBETa OT yIJla MaJIeHus, yrjia TPEeOMJICHUS OT yria MaJieHus CBETOBOrO Jiy4a,
HCCIICJIOBAHUE TPEKOB: M3MEPEHUE HDHEPTHM YaCTUIIBI MO TOPMO3HOMY MyTH (10
dotorpadusiMm)): COBMECTHO ¢ yuuTenem (HopmMyaupoBaTh 3adady W THUIIOTE3Y
UCCJIEIOBAHUS, CaMOCTOSTEIbHO IUIAHUPOBATH MCCIEAOBAHUE, CAMOCTOSTENBHO
coOUpaTrh  JKCIEPUMEHTAJIBHYIO  YCTAHOBKY,  NPEACTaBIATh  MOJYy4YEHHBIE
3aBUCUMOCTH (DU3MYECKUX BEIWYUH B BHJE TaOMUIl U TpaduKoB, OIEHUBATH
MOTPELITHOCTH, JielaTh BBIBOJIBI MO Pe3yJibTaTaM UCCIIEI0BaHNS,

coOmoaTh MpaBuWia OE30MacHOro Tpylda Mpu padbore ¢ JTabopaTOPHBIM
000py0BaHUEM;

XapaKTepU30BaTh MPHUHITUIIBI JICHUCTBUS HM3YYCHHBIX TPHOOPOB, TEXHHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB C OMOPO HAa UX ONMUCAHUS (B TOM YHCIIE:
CIIUJIOMETP, AATYUKU MOJOKEHHUS, PACCTOSHUS U YCKOPEHHMS, paKeTa, dXO0JIOT, OUYKH,
nepuckon, Qoroanmapar, MHKPOCKOI, TEJIECKOI, ONTHYECKHE CBETOBO/IHI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3Yys 3HAHUS O CBOMCTBAX
(¢u3NUeCcKUX SBIECHUN U HEOOXOAUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH, UCIIOJIb30BATh
CXeMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKUX  YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUECKUX IMPOILIECCOB MPHU PEIICHUU y4eOHO-
MPAKTUYECKUX 3a/a4, ONTUYECKUE CXEMBI JIJIsl IIOCTPOCHHS N300PKEHHUI B TNIOCKOM
3epKajie U coOuparolen JTMH3e;

MIPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEPax) MPaKTUYECKOIO
WCIOJIb30BaHUSl (U3MYECKUX 3HAHUW B TIOBCEAHEBHOM >KM3HM JJIsi OOecreyeHus
0e30macHOCTH MpU OOpallleHHH C MpudopaMu U TEXHUYECKHUMH YCTPOHMCTBAMH,
COXpPAaHEHHSI 3J0POBbSI U COOJIOJIEHHS HOPM SKOJIOTMYECKOrO TOBEJICHHS B
OKpYyXalollen cpese;

OCYIIECTBJISITh MOUCK HHpOpMaluu (U3MYecKoro cojepkaHusi B MHTepHeTe,
CaMOCTOSITENTFHO (HOPMYIUPYS TOWCKOBBIM 3ampoc, HAXOAUTh IMYTH OIpeneNeHUs
JIOCTOBEPHOCTH TOJIYyYCHHOM HWHQPOpMAIIMM Ha OCHOBE HMEIOUIUXCS 3HAHUN W
JIOTIOTHUTENIbHBIX HCTOYHUKOB;



UCIOJIb30BaTh MpPH BBINOJHEHUHU YYEOHBIX 3aJlaHUl HAayYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJep>KaHus, CIPaBOUYHbIE MaTEpHalbl, PECYpChl CETU
WNuTepHer, Bianerp MNpuéMaMM KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
MH(OpMaIIKU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMaIUd U3 HECKOJbKMX HCTOYHUKOB (PU3MYECKOrO COAEp:KaHMs, MyOJIUYHO
MIPEACTABIIATh PE3YJbTAaThl MPOEKTHON WM HUCCIEAOBATEbCKON NIEATENbHOCTH IPH
OTOM TIPAaMOTHO MWCIOJIb30BaTh M3YYEHHBI IMOHATHMHBIA amnmapar H3y4aeMoro
paznena (U3MKUM U COMPOBOXJATh BBICTYIUICHHE MpE3EHTalMell ¢ y4€ToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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8 KUIACC

Ne HaumeHnoBaHme pa3fenoB U TeM MPOrpaMMbl
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Komanyectso
qacoB

OnexTpoHHbIe (LU(POBLIE)
00pazoBaTeIbHbIC PECYpPChI

Pa3pean 1. TenioBbIe IBJCHUSA

1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 6 Bubmiorexa LIOK
' https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Tennoseie mponeccer 33 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 39
Pa3znea 2. DiiekTpuyeckne 1 MAarHUTHbIE SIBJICHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 9 bu6nmoreka [IOK
' Y UX B3aUMOJIEACTBHS https://m.edsoo.ru/7f4181ce
. . bubmuorexa [IOK
2.2 [TocTosTHHBIIN PTIEKTPUIECKUNA TOK 31 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 MaruTHpie ABieHH 11 https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHas UH, ust 7 bubsmorexa LIOK
' ™ AYKIL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 58
Pasnea 3. [loBTopuTeIbHO-000011IAI0IIIHIT MOTY /b
3.1 \ [ToBTOpUTENHEHO-00001IAOIINUN MOTYITb 5
Uroro no pazgeny 5)
OO6111ee KOJIMYECTBO YacOB 10 MPOrpaMMe 102
9 KJIACC
Ne HaunmenoBanue pa3nenoB u Tem nporpammsl | KonudecTBo OnekTpoHHBIE (IUPPOBEIC)
n/m 4acoB 00pa3oBaTeNbHbIE PECYPCHI
Paszgen 1. Mexanuyeckne siBJeHUA
11 MexaHnuecKkoe IBUKEHUE U CIIOCOOBI €0 30 but6mmoreka [JOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
N but6mmoreka [IOK
12 Bsaumopeiicraue Tex 18 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKoHbI coxpaHeHuA 15 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 63
Paznen 2. Mexanundeckne K0J1e0aHNA H BOTHBI
but6mmoreka [IOK
2.1 Mexanuteckue KoneOanus 8 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexanuuecKkue BOHEL 3BYK 10 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 18

Paznen 3. DiieKTpOMArHUTHOE MOJIe M 3JIEKTPOMAarHUTHbIE BOJIHbI

31 DJIEKTPOMArHuTHOE TMOJIE U 6 bu6mmoreka [JOK
' 9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
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Pazgen 4. CBeToBble AIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 8 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a4a6
bubmuorexa [LIOK

4.2 JInH3BI 1 onTHYECKUE TPUOOPHI 6 https:/m.e dS(])_}).ru 17f412436

4.3 Paznosxenue 6e0ro cBeTa B CEKTP 2 EES;I:I;I/?EZIB&}S(])_})(.)I’IS/? f41a4a6

Wtoro no pazneny 16

Paznen 5. KBanTtoBble siBJIeHUS

51 Hcnyckanue u norjioneHne cBeTa aTOMOM 4 Eubmiorexa LJOK
https://m.edsoo.ru/7f41a4a6
bu6mmoteka [JOK

52 CTpoerne aTomHoro spa ° https://m.edS(])lo.ru/7f41a4a6
bu6mmoreka [IOK

>3 FlAcpHBIE peakiuH ! https://m.edsﬁ).ru/?f41a4a6

Hroro no paszneny 16

Pasnea 6. IloBTopnTe1bH0-00001IaK0 1M MOAYJIb

6.1 MexaHn4eckue siBJIeHUS (TTIOBTOPUTEIIBHO- 6 bubmuoreka [JOK

0000IIAfOINIT MOTYJIb) https://m.edsoo.ru/7f41a4a6

6.2 TemnoBbie siBJICHHSI (TTIOBTOPUTEIIBHO- 3 bubnuorexa [JOK

00001maronuit MOTyIh) https://m.edsoo.ru/7f41a4a6

6.3 DJIEKTPOMArHUTHbBIC SABJICHUSA 3 bubnuorexa [JOK

(ITOBTOPUTETBHO-0000IAOIIUI MOTYIIb) https://m.edsoo.ru/7f41a4a6

6.4 CBeToBbI€ sABIICHUS (TOBTOPUTEIHHO- 1 bu6mmoreka [IOK

00001maroIuit MOTyIh) https://m.edsoo.ru/7f41a4a6

6.5 [ToBTOpHTENTEHO-0000IIAFOIITNIT MOTYITH 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17
OO11ee KOIMYECTBO YACOB O IIPOrpamMme 136



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

		2023-09-04T16:44:50+0200




