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INIOACHUTEJ/IBHASA 3AIINCKA

[TporpamMma 10 (u3MKe Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TIOJIOKeHWM U TpeboBaHWI K pe3y/bTaTaM OCBOEHHWS Ha
6a30BOM ypOBHe OCHOBHOM 0Opa3oBaTe/lbHOM IPOrpaMMbl, TPEeZCTaB/IeHHBIX B
@dI'OC 00O, a Takxe c yuéTom demepanbHO paboueli TTpOrpaMMbl BOCITUTAaHUS U
KoHLiemniuu rpernojaBandus yueoHoro npeamera «PU3nKa».

Cojiep)kaHWe TIpOrpaMMbl 10 (M3UKe HarpaB/ieHo Ha (opMUpoBaHUe
eCTeCTBeHHOHAYYHOM TI'DaMOTHOCTH OOYyYarolMXCsi W OpraHu3alMio H3yYeHHUs
GU3MKKM Ha [JesaTebHOCTHOH OCHOBe. B mporpamme 10 (M3UKe YUWUTHIBAIOTCS
BO3MOXXHOCTH yueOHOro rmnpeaMera B peanusaiuu TpeboBanuiit @I'OC OO0 k
TJIAHUPYEMBIM JIMUHOCTHBIM M MeETarpeJMeTHBIM pe3y/ibTaTaM O0yUeHHs, a TaKKe
MEXXIIPe/IMETHbIE CBSI3M €CTECTBEHHOHAYUHBIX YyueOHbIX TIpeJMETOB Ha YPOBHE
OCHOBHOT'O 0011]ero 00pa3oBaHMS.

[TporpamMMa 10 (pU3MKe yCTaHAB/IWBAeT pacripejiesieHre yueOHOro marepuasa
1o rozaM oOyueHusi (10 Kjaccam), TipefjiaraeT MPUMepPHYI0 TOC/eZoBaTeTbHOCTh
W3y4YeHus: TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MTPEJMETHOTO COZIEP>KaHUS U YUETe
BO3paCTHBIX 0COOEHHOCTEeH 00yUaroIuXCsl.

[Tporpamma 10 ¢u3mke pa3paboTaHa C 1le/bI0 OKa3aHUS MeTOJUUYeCcKon
TIOMOIIM YUMTE/TIO B CO3/IaHUK paboueli TporpaMMsbl 1o yueOGHOMY TIpeMeTy.

du3nKa SABISETCS CUCTEMOOOPA3yIOIIUM [I/Isi eCTeCTBeHHOHAYUYHbIX YUeOHBIX
TIPeJMETOB, TIOCKOJ/IbKY (hU3MUeCKHe 3aKOHBI JIe)KaT B OCHOBE TPOLIECCOB U SIBJIEHHH,
M3yJyaeMbIX XUMHeH, Onosiorvueli, acTpoHoMuelr U pusndeckoid reorpadueii, BHOCUT
BK/IaJi B €CTeCTBEHHOHAyUHYIH) KAapTHMHY MHpA, MpeA0CTaB/sieT Haubosee sCHbIe
oOpaslibl TIpUMEeHeHUsT Hay4HOTO METOZia TO3HAHHUS, TO eCThb CIocoba MoTydeHust
JIOCTOBEPHBIX 3HaHUI O MHpe.

OpHa w3 TaBHBIX 3a/au (u3nueckoro oOpa3oBaHUs B CTPYKType 0O0Iiero
00pa3oBaHUsl COCTOMT B (POPMHUPOBAHWM €CTECTBEHHOHAYYHOM TI'DaMOTHOCTU U
VMHTepeca K Hayke y 00yuaroluxcs.

M3yuenue ¢pu3nky Ha 6a30BOM ypOBHE TIpe/ITio/iaraeT OBjajieHre CieyHomuMu
KOMIETeHTHOCTSIMH, XapaKTepH3YHOIIMMH eCTeCTBeHHOHaYUYHYH0 TPAMOTHOCTb:

e HayuyHO OOBSCHSTH SIBJIEHUS;

e OIIeHMBATh U IOHUMAaTh 0COOEHHOCTH HayUYHOT'O UCC/IeI0BAHMSI;

e WHTEpIIPEeTUPOBaTh JaHHBIE U MCII0/Ib30BaTh HayUHbIE [JOKA3aTe/IbCTBA
1151 TIOJTyYeHUsT BBIBOZIOB.

Ilenu wu3yueHuss (U3MKKA Ha YpPOBHe OCHOBHOTO 0O0Iiero o0pa3oBaHus
orpefie/ieHbl B KOHLIENIMKM TIperofaBaHus yuyeOHoro mnpeaMera «®PusvKa» B
oOpa3oBaTe/IbHBIX OpraHu3anusax Poccuiickoi deepaliuu, peaju3yoidXx OCHOBHbIE
obijeobpa3oBaTe/ibHble  MPOTPaMMbI,  YTBEP)KAEHHOW  perieHueM  Koseruu
MuHucTepcTBa mpocBeltieHuss Poccutickon ®ezeparyu (TIpOTOKO/ OT 3 1eKadps
2019 r. Ne ITK4BH).

Iesu u3yueHusi GU3UKHU:

e TMpUOOpeTeHHWe WHTepeca M CTPeM/IeHHsI OOYyYarIuXCs K Hay4yHOMY
W3yUEHUIO TIPUPO/Ibl, Pa3BUTHE WX WHTE/JIEKTYalbHbIX M TBOPUYECKHUX
criocobHoCTew;

e pa3BUTHE TPe/CTAB/IEHUH O HayYHOM METO/ie MO3HaHWS U (HOPMHUPOBaHHE
MCCJIe/I0BaTe/IbCKOTO OTHOIIIEHUS K OKPY KAIOILM SIBJIEHUSIM;

« (opmMHpoBaHHe HayuyHOTO0 MHUPOBO33PEHHUsI KaK pe3y/bTaTa U3yueHUs] OCHOB
CTPOEHUSI MaTepUU U (PyHAaMeHTa/TbHBIX 3aKOHOB (PU3UKH;

« (opmupoBaHue mpezACTaBAeHUN O pod (U3UKKU /IS Pa3BUTHSL JPYTUX
eCTeCTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHM;



e pa3BUTHe  TIPEJCTaBJIeHUA O  BO3MOXHBIX  cdepax  Oyaymiei
ripoceCcCHOHAIbHON [leATe/IbHOCTH, CBSI3aHHOW C (DU3MKOM, IMOJrOTOBKA K
JanbHelieMy 00y4eHHI0 B 3TOM HallpaBJ/IeHUH.

MocTwxeHWe 3TUX Iiefied TIporpaMMbl 110 (GH3MKe Ha YPOBHE OCHOBHOI'O

o61iero obpa3oBaHusi 00ecTieurBaeTCs pellieHueM CJIeAyIOIUX 3a/4au:

e mnpuobpeTeHUe 3HaHWM O JUCKPETHOM CTPOEHUHU BeIl[eCTBa, 0 MeXaHUUYeCKHX,
TETIJIOBBIX, 3/IEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJIEHUSX;

e mnpuobpeTeHWe yMEHHWM OIUCHIBATb U OOBSACHATH (hH3MUECKUe SIBJIEHUS C
WCTI0/Th30BaHUEM TIOTyUYeHHbBIX 3HAHUIA;

e OCBOEHME MeTOZIOB peIlleHHs TIPOCTeHIMX PACUéTHBIX 3afiaud  C
HCTI0/Th30BaHUEM bu3nUecKux Mojieneu, TBOPYECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

e pa3BUTHe yMeHHWU Hab/0JaTh TIPUPO/HBbIE SIBIEHHS U BBITIOJHATEH OTIBITHI,
nabopaTopHble  pabOTel M SKCIEPUMEHTa/lbHBIE  WCCAeZOBAHUSA  C
HCTI0/Th30BaHHUEM U3MEePUTeTbHBIX IPHO0POB;

e OCBOEHMe TIPUEMOB pabOThI C HHMOPMaIHer (U3NUECKOro COJep KaHHS,
BK/IfOUasi MH(MOPMAIIMI0 O COBPEMEHHBIX AOCTW)KeHUAX (H3UKH, aHa/Iu3 U
KPUTHUECKOe OlleHHWBaHre WH(POpMaI[iH;

e 3HAKOMCTBO CO c(epamu mpodeccroHaIbHON AesiTeTbHOCTH, CBSI3aHHBIMU C
(bHU3MKOM, ¥ COBPeMeHHBIMU TeXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JIOCTHKEHUSIX
(hr3UUecKoi HayKHU.

Ha wusyuenue ¢u3vku (0a30BbI ypOBEHb) Ha ypOBHE OCHOBHOTO O0OIIero

obpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hejieno), B 8
Kiacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 yaca (3 uaca B HeJesto0).

[TpennaraemMblii B mporpamMme 1o (u3MKe IepedeHb 1abopaTOPHBIX paboT u
OTBITOB HOCUT PEeKOMeH/aTe/IbHbIM XapaKTep, YUUTe/b JeaeT BbIOOD IpOBe/jeHus
nabopaTopHbIX pabOT W OIBITOB C YYETOM UWHAMBHAYaJIbHBIX 0COOeHHOCTel
00yuaroImxcs, CIMCKa 3KCIepUMeHTa/IbHBIX 3aJjaHWM, TIpejjlaraéMbIX B paMKax
OCHOBHOTI'O I'OCYy/ZIJapCTBEHHOT'0 3K3aMeHa 110 (u3uKe.



COJEPXAHUE OBbYUEHUSA
7 KIIACC

Pa3pen 1. ®us3uKa U eé po/ib B [I03HAHUHU OKPY’Kalollero Mupa.

dusrka — Hayka 0 TIipupoge. fABneHus npuponbl. Dusnyeckre sBJICHUS:
MeXaHuyeCcKue, TervioBble, 3/IeKTpUUeCKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBhGIe.

dusrueckre BenUUMHbL. M3MepeHue (U3MUECKUX BeqWuuH. Du3nueckue
nipubopkl. [TorpemHoCTs U3MepeHnid. MekayHapoJHasi CUCTeMa eIVHHULL.

Kak @usvka u /[pyrve ecTeCTBeHHble HAayKd M3y4alOT T[pPUPOJY.
EcTecTBeHHOHayuHBId MeTOJ| TIO3HaHWS: HabIrOZleHWe, TIOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIZIBIDKEHUE TUIIOTE3, SKCTIEPUMEHT I10 TIPOBEPKe THUIoTe3, 00bsCHeHHe
Habsro1aemMoro sieyieHus. Omnrcadue GU3NUeCKUX sIBJIEHUH C TIOMOITbIO MO/IeTei.

demoncmpayuu.

1. MexaHuueckue, TeI/IOBbIe, 3/IeKTPUUYECKHe, MATHUTHbIE, CBETOBbIE SIBJIEHUS.

2. @usnueckue TpUOOpPLI ¥ TMpolleypa MPsSMbIX W3MEPeHH aHa/orOBbIM M

111(pPOBBIM TIPUOOPOM.

JlabopamopHble paGombl U ONbIMbI.

OmnpefesieHye 11eHbI e/IeHUs IKa/Ibl K3MepUTeLHOT0 Tiprbopa.

N3mepeHre pacCTOSTHUM.

V3mepeHne 00bEMa KUIKOCTH U TBEPAOIO Tera.

OripesiesieHre pa3MepoB MaslbIX TeJl.

N3mepeHue TemriepaTypsl [Py IIOMOLLY )XUAKOCTHOI'O TepPMOMeETpa U JjaTurKa

TemIleparyphl.

6. IlpoBeseHue wuccaefoBaHUSI T0 TIPOBEpPKe TUIIOTe3bl: [Ja/JbHOCTb [10JIETa

IIIapyKa, MYIIeHHOTO TOpU30HTa/bHO, TeM Oosblile, yeM OoJibIlle BBICOTA
TycCKa.

Pa3pgen 2. IlepBoHaua/ibHbIE CBeIeHUsI 0 CTPOEHUM BellecTBa.

CtpoeHue BeljecTBa: aTOMbl U MOJIEKYJIbl, UX pa3Mepbl. OIbIThI, J0Ka3bIBatOLLIe
JUCKpPeTHOe CTPOeHNe BellecTBa.

[OBwkeHnve uvactul BewjectBa. CBfi3b CKOPOCTHA [BW)KEHUSI 4YacCTul] C
TeMIiepaTypoii. bpoyHoBckoe jBwkeHue, auddy3us. BsaumogelicTBue uacTuil
Bell|eCTBa: NPUTSKeHWe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHUSI BellleCTBAa: CTPOEHWE Ta30B, XUAKOCTEW U TBEPHABIX
(KpucTa/iMyecknx) Tes. B3auMOCBSI3b MeK[y CBOMCTBAMM BeILleCTB B Ppa3HbIX
arperaTHbIX COCTOSIHUSX W WX aTOMHOMOJIEKY/ISPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

demoncmpayuu.

1. HabsmogeHne 6pOyHOBCKOTO JBYKEHHUS.

2. HabGmogenue quddysun.

3. HaOsmofeHue siBfeHui, 00bSICHSIOIINXCS TIPUTSDKEHUEM WIH OTTa/IKUBaHUEM

YyaCTUL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OlleHKa AraMeTpa aToMa MeTO/IOM PsiIoB (C MCIIob30BaHKeM (oTtorpaduii).

2. OmbIThI 110 HAB/TFOZIEHUIO TEIJIOBOT'O PACIIMPEeHMUs Ta30B.

3. OMmBITBI MO OOHAPYKEHUIO eHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSDKEHMS.

Pa3pen 3. /IByoKeHMe U B3aMMOJeHCTBHE TeJl.

MexaHuueckoe [BWKeHUe. PaBHOMepHOe U HepaBHOMepHOe [IBUKEeHUe.
Ckopoctb. CpefHsii CKOPOCTb IIpM HepaBHOMEDHOM [BWXKeHWU. Pacuét nytu u
BPeMeHU [IBUKEeHUS.
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SilBneHvie uHepuUMU. 3aKOH UHepLMU. B3auMojelicTBHe Ten Kak IpUYMHA
v3MeHeHUs] CKOPOCTU ABM)KeHUs1 Tell. Macca Kak Mepa MHEePTHOCTHU Tesa. [1I0THOCTh
BelrjecTBa. CBSI3b IJIOTHOCTU C KOJIMUECTBOM MOJIEKYJI B eJUHUIIe 00bEMa BelljecTBa.

Cusia Kak XapakTepuCTHKa B3aumo/ielicTBus Tesi. Cuila yrpyroctu v 3akoH I'yka.
M3mepeHue cu/bl C TIOMOIIIBIO AWHAMOMeTpa. SIB/ieHue TATOTeHUs] U Chja TSKeCTH.
Cuma TsbKecTM Ha [Jpyrux IulaHeraX. Bec Tena. Heecomocts. CrokeHue Cui,
HarpaBJ/IeHHbIX T10 OJHOM TpsiMor. PaBHozeucTBytowlasg cui. Cuna TpeHus. TpeHue
CKOJIb>KeHUSI U TpeHue TI0KOosi. TpeHure B TIpUpo/ie U TeXHUKe.

demoncmpayuu.

HabJtto/jeHre MexaHU4eCKOoro ABMXKeHUs Terla.
M3mepeHrie CKOPOCTU MPSIMOJTMHENHOTO /IBUYKEHUSI.
HabJttoieHue siBlieHYsT HHEPLIWU.
HabJtto/jeHre n3MeHeHHs] CKOPOCTH TIPYU B3aMMO/JIeMCTBUH TeJl.
CpaBHeHHe MacC T0 B3aUMO/IeHCTBHUIO TeJl.
C/o’KeHue CWJI, HarpaBJ/IeHHbIX 110 O/IHOM TIPSIMOMA.
a6opamopr1e pa6omb1 U onbImbl.
OripesiesieHMe CKOPOCTU PAaBHOMEDHOI'O [BW)KeHMsl (IllapuKa B >KUIKOCTH,
MO/Ie/TN 37IeKTPUYECKOT0 aBTOMOOW/ISI U TaK Jianee).
2. OmpefienieHe CpeJHEN CKOPOCTH CKOJIb)KeHWs OpyCka WM IapyKa TIo
HaKJIOHHOU MJIOCKOCTH.
3. OrnpejeneHue MJIOTHOCTH TBEPZOIO TeJla.
4. OmbITbl, [AeMOHCTPUDYIOIIME 3aBUCUMOCTb pacTsbkeHus: (medopmariyn)
TIPY>KHUHBI OT TIPUI0XKEHHOU CUJIBI.
5. OIBbIThI, IEMOHCTPUPYIOLIMe 3aBUCUMOCTh CUJ/Ibl TPEHUSI CKOJIb)KeHHsI OT Beca
Tesla U XapaKTepa COTNPUKACAIOIINXCSI TOBEPXHOCTEM.

Pazpen 4. JlaB/ieHue TBEPABIX TeJI, )KUAKOCTEH U Ta30B.

HNaBnenvie. CriocoObl yMeHbIIIEHUS W yBelWUeHUsl AaBjeHus. [laBjieHue rasa.
3aBUCHMOCTh JlaB/ieHUsI Ta3a OT 00béMa, TemriepaTypbl. Ilepemaua JaBieHUs
TBEPABIMU TelaMM, >XUAKOCTIMU U Ta3amMu. 3akoH Ilackansi. I[THeBMaTuueckue
MallliHbl. 3aBHCHUMOCTb [IaB/IeHUS >KUJKOCTH OT TiybuHbl. ['mapocTaTHdyecKuid
napaiokc. Coobimaroiiecs: cocyabl. ['MapaBiuecKrie MeXaHu3Mbl.

Atmocdepa 3emnn U aTmocdepHoe pAaBieHWe. [IpUuMHBI CyllleCTBOBaHUS
BO3AylIHOW o00onoukn 3emsd. Onbir Toppuuevi. Vi3mepeHwe aTtMochepHOTo
JlaBjieHusl. 3aBUCUMOCTb aTMOC(EepHOro ZiaBjeHusi OT BbICOThI HaZi YPOBHEM MOPS.
[Tpubops! /151 3MepeHst aTMOC(epPHOTO /JaB/IeHHS.

eiicTBre >XUAKOCTU W Ta3a Ha TMOTrPYy)XEHHOe B HUX Teso. BriTasKuBatolijas
(apxumezioBa) cusa. 3akoH Apxumesa. [1naBaHue Ten. Bo3gyxoriaBaHue.

demoncmpayuu.

1. 3aBUCHMMOCTH JIaBJIeHUsI Ta3a OT TeMIlepaTyphl.

[Tepesaua fiaBeHUs XKUAKOCTbIO U Ta30M.

Coobrmaroryecst CoCybl.

['uapaBiMueCcKyUi mpecc.

[TposiBneHue felicTBUS aTMOC(EpPHOTO JaBIeHUs.

3aBUCHMOCTh BBHITAJIKUBAOITIEH CHIbI OT 00bEMa MOTPY’KEHHOM YacTH TeJla U

TJIOTHOCTH KUIKOCTHU.

PaBeHCTBO BbITAIKMBaIOII[eM CUJIbI BeCY BbITECHEHHOMN XKUAKOCTH.

YcnoBue TiiaBaHus TeJl: T/IaBaHUe WU TOTPY>KeHue Tel B 3aBUCUMOCTU OT

COOTHOIIIEHUS TJIOTHOCTEN Tesla U >KUJIKOCTH.

JlabopamopHble paGombl U ONbIMbI.

1. WccenoBaHue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEMa TOTPYKEHHOU B
JKUJKOCTh YaCTH TeJla.

POV A WwN e

ounkwn

o N



2. OmnpepesieHWe BBITAJIKMBAKOLLEH CUJ/IbI, JeHMCTBYIOIIEN Ha TeJIO0, MOTrPY>KEHHOe
B JKUJIKOCTb.

3. TIpoBepka He3aBUCUMOCTH BbITAJKUBAIOIEN CUJIbI, TEUCTBYIOLEeA Ha TeJO B
JKAJIKOCTH, OT MaCChl TeJia.

4. OnbITbl, [JE€MOHCTPUPYIOLME  3aBUCHMOCTb  BBITQJKUBAKOIIEN  CUJIBI,
JeNCTBYIOIIeH Ha TelIo B JKUAKOCTH, OT 00bEMa MOTrPy>KEHHOM B >KUIKOCTh
YyaCTH Tesla ¥ OT MJIOTHOCTH JKUJKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHMPOBaHWe JIOAKU U OMpefesieHue

€€ rpy30ro05EMHOCTH.

Pa3pen 5. PaGoTa ¥ MOIHOCTH. JHEPrUs.

Mexannueckasi pabota. MOIITHOCTb.

[TpocThle MexXaHW3MbI: pbluar, OJIOK, HaK/JOHHAs TIIOCKOCThb. [IpaBumiio
paBHOBecusl pbiuara. [IpyMeHeHre TMpaBu/ia PaBHOBeCHsl pbluara K 0JI0Ky. «30/10TOe
nipaBwio» MexaHuku. KIIJ] TpocThix MexaHWU3MOB. [IpocTbie MeXaHU3MbI B OBITY M
TeXHUKe.

MexaHuueckasi SHeprusi. KuHeTuueckas W TIOTeHUWA/lbHasi  SHEPrusl.
[IpeBpalljeHrie OJHOTO BHU/lIa MEXaHWYECKOU SHEPTUM B APYrol. 3aKOH COXpPaHEHUs
SHEpPruM B MeXaHUKe.

demoncmpayuu.

1. Tlpyvmepsl MPOCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. OmnpepgeneHvie paboThl CH/BbI TPEHUSI NP PaBHOMEPHOM [IBIKEHWM Teja TI0

TOPU30HTAIbHOM MOBEPXHOCTH.

2. WccnemoBaHue yc0BUM PaBHOBECUS pblyara.

3. M3mepenue KII/l HAKTOHHOU MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXpPaHEHHs MeXaHUYEeCKOW SHepPruMu.

8 KIIACC

Pa3pen 6. TerioBble AB/1eHUS.

OCHOBHBIE  TIOJIOKEHUSI ~ MOJIEKYJ/IIPHO-KUHETUYECKOW TeOpUM  CTPOEHUs
BeljectBa. Macca U pa3mepbl atOMOB U MoOJjeKy/l. OIbIThl, TOATBEPXKAAroLiue
OCHOBHbIE MOJIOXKEHHUSI MOJIeKYJIIPHOKUHETUYECKOU TEOPUHU.

Mogenu TBEpPAOro, JKUAKOTO ¢ Tra3000pa3HOTO COCTOSHWM  BeIecTBa.
Kpucranmueckve u amopdHbie Tema. OObsICHEHWE CBOWCTB Ta30B, >KUJKOCTEM H
TBEDJBIX TeJ HA OCHOBE TIOJIOKEHUM MOJIEKY/ISIPHO-KMHETUUEeCKOM TeOpUM.
CmauurBaHuve U KaluuispHble siBjieHus. TernsioBoe pacilivpeHue 1 CKaTue.

Temmeparypa. CBs3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABMKEHUS YaCTUL].
BHyTpenHsis sHeprusi. CriocoObl 3MeHeHHs BHyTpPeHHeH Hepruu: Terviorepejaaya U
coBepiieHre paboTel. Buapl TeruiornepeAaud: TeIJIONPOBOAHOCTb, KOHBEKIHS,
H3/lyueHue.

KonuuecTBO TeTUIOTBL. Y[enbHas TeIJIOEMKOCTh BelljecTBa. TergoobMeH U
TETUIOBOe paBHOBecHe. YpaBHeHHe TeIioBoro OasaHca. I1naByieHre W OTBep/eBaHUe
KPUCTa//TMUeCKUX BeIeCTB. Y[lefbHasl TeIvioTa IilaBieHus. [lapoobpa3oBaHue u
KoHZieHcalys. Mcrapenwe. Kumenwe. YenbHas TeryiotTa apooOpa30BaHUSI.
3aBUCUMOCTb TeMIlepaTypbl KUTIeHUsI OT aTMOC(ePHOro JlaB/ieHusl.

BnaxxHocTh BO3ayXa.

OHeprus TOIIMBA. Y [ie/lbHas TeryioTa CrOpPaHus.

[MpuniMrel  paboTbl TeryioBbIX ABurarenedt KIII TeruioBoro [ABuraTeis.
TeruioBble ABAraTe/M U 3allUTa OKPY’KarOIe Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpallleHus1 SHepryuu B TeIVIOBbIX IpoLieccax.

demoncmpayuu.



1. Habsogenne 6pOyHOBCKOTO JBHKEHHUS.

2. HabGmopenue qudpdysum.

3. HaOso/ieHue siBfieHU CMauvBaHUSI U KalTW/UIPHBIX SIBJIEHU.

4. HabmtomeHue TeTIOBOTO pacCIIUpeHUs TeJl.

5. V3MeHeHve faB/ieHHsl Ta3a Tpd H3MeHeHWHU O00BEMa M HarpeBaHUU WM

OXJIaXKJEHUH.
6. IlpaBuia u3mepeHusi TeMneparyphl.
7. Bupel Teruionepegayum.
8. OxJaXkieHue TIpU COBEPILIeHHUH pabOThI.
9. HarpeBaHue mipu coBepilleHUW paO0ThHI BHEIITHUMH CUJIaMH.
10. CpaBHEHHME TEI0EMKOCTeH pa3/InuHbIX BeIeCTB.
11. HabmrozieHre KUTeHus.
12. Habsto/ieHve MoCTOSHCTBA TeMIEPATYPbI PU I1/1aBIeHHH.
13. Mogienu TerioBbIX IBUTaTeIen.
JlabopamopHble paGombl U ONbIMbI.
1. OmbITHI 110 0OHAPY>KEHUIO JIEHCTBUS CUJT MOJIEKYJISIPDHOTO TIPUTSDKEHUSI.
2. OmnbITHI MO BbIPAIMBAHUIO KPUCTA/IJIOB TTIOBAPEHHOW COJTM WJ/IM Caxapa.
3. OmbIThI TI0 HAOMIOAEHHIO TETUIOBOTO pacCIIMpPeHUs] Tra30B, >KAAKOCTeH U
TBEpJBIX TeJl.

4. OripeziesieHue JaB/ieHUs Bo3/lyxa B Oa/lsioHe IIMpHIia.

5. OMbBITHI, IEMOHCTPUPYIOIIE 3aBUCHMOCTh JjaB/IeHUs BO3[yXa OT ero o6béma
Y HarpeBaHUs UM OXJIaXKIEeHUSI.

6. IIpoBepka rurore3bl JUHENHOW 3aBUCUMOCTH [IJTUHBI CTOJIOMKA JKUAKOCTH B
TePMOMETPUUECKOM TpyOKe OT TeMIiepaTyphl.

7. HabGmofmeHne w3MeHeHWs BHYTPeHHeW OJHEprMM Tella B  pe3yJbTaTe
TeruioTnepejauu ¥ pabOThl BHEIITHUX CHJI.

8. MccnemoBaHue siBjieHWs TeruiooOMeHa TP CMeNIMBaHUMA XOJIOAHOW U

ropsiuei BO/Ibl.

9. OripesiesieHNe KOJTMUECTBA TETUIOThI, TIOJTyUeHHOT'O BOZIOM TIPU TeTjioobMeHe ¢

HarpeThiM MeTa/UTMYeCKUM LIUWIUHADPOM.

10. OnpesiesieHKe y1e/TIbHOM TEIJIOEMKOCTH BeLeCTBa.

11. lccnejoBanue mporiecca UCTrapeHus.

12. OnpepiesieHre OTHOCUTE/ILHOW BI)KHOCTU BO3yXa.

13. OnpepesieHye yie/IbHOW TeIJIOThI I/IaB/IeHUs TbJa.

Pa3pgen 7. JneKTpuuecKue 1 MarHUuTHbIE sIBJIEHMS.

Onektpu3auus Ten. [lBa poja 3/1eKTpUYecKux 3apsijoB. BsaumopencTBue
3apsbKeHHbIX Tesl. 3akoH KysioHa (3aBUCMMOCTb CWUJIbI B3aUMO/IEUCTBHUS 3apsPKeHHBIX
TeJ1 OT BeJIMYUHBI 3apSi/IOB U PACCTOSTHUS MEXAY Te/laMH).

Onektpuueckoe roje. HampsokéHHOCTb 37eKTpUuYeckoro mnojs.  IIpuHuumn
CyNepro3uLMU 3/IEKTPUUECKHUX T0Jied (Ha KaueCTBEHHOM YDOBHE).

Hocurenu »>/eKTpUYeCcKUX 3apsiloB. DJIeMEHTapHbIM 3/1€KTPUUeCKUN 3apsf,.
Ctpoenue atoma. [IpOBOAHUKU U [U3E€KTPUKU. 3aKOH COXPaHEHUs 3/IeKTPUUECKOrO
3apsija.

ONeKTpUUeCKUM TOK. YCJIOBUSI CYyIIEeCTBOBAHUSI  3/I€EKTPUUECKOrO  TOKa.
VICTOUHMKM TIOCTOSIHHOTO TOKa. [leMCTBUSI 3JIeKTPUUECKOTO TOKa (TersoBoe,
XUMHUECKOe, MarHUTHOE). DJIeKTPUUYECKUM TOK B KUJKOCTSIX U ra3ax.

DJiekTpudeckas 1ernb. Cujia ToKa. DJieKTpudeckoe HarpsbkeHre. ConpoTHUBIeHUe
MPOBOJHUKA. Ye/JbHOEe CONpPOTHB/EHME BellecTBa. 3akOH OMa [/ ydyacTKa LeMu.
[TocnemoBaTenbHOE M Mapasvie/ibHOe COeJMHEeHUe MPOBO/JHUKOB.



Pabota ¥ MOIIHOCTH 3/IEKTPUUECKOTO TOKa. 3akoH J[[xoyns—JleHia.
OneKTprUecKre 1eMd U TOoTpeOUuTen 37eKTpUUYecKor 3HepruM B ObITy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHUThl. B3auMMoelcTBUe MOCTOSIHHBIX MarHUTOB. MarHuTHoe
rosie. MarHutHoe moJsie 3eMJ/IU U ero 3HaueHue il )KU3HU Ha 3emsie. OmbIT OpcTe/a.
MarHuTHoe moJie 37eKTpuuYeckoro Toka. [IpymeHeHHe 371eKTPOMAarHUTOB B TeXHHUKe.
[elicTBYe MarHUTHOTO I10J11 Ha TTIPOBOJHUK C TOKOM. DJIEKTPOJBUraTe/ b TIOCTOSSHHOTO
TOKa. Vcrionb30BaHWe 3/1€KTpOABUTaTe/led B TeXHUUYECKUX YCTPOMCTBAaX M Ha
TPaHCIIOpTe.

OnbiTel Papagiesi. fIB/ieHWe 31€KTPOMarHUTHOM WHAYKUWW. [IpaBuio JleHua.
OnektporeHeparop. CriocoObl TIO/TyueHHUs 3/IeKTPUUeCKON 3HepPrur. DIeKTPOCTAHIIUN
Ha BO300HOB/ISIEMBIX HCTOUHHUKAX SHEPTUH.

demoncmpayuu.

1.
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25.

DJIeKTpU3alys TeJl.

1Ba poza 3/1eKTpPUYECKUX 3apsiiOB U B3aUMOJENCTBYE 3apPSDKEeHHBIX TeJl.
YcTpoucTBO U AiericTBUE 3/1IeKTPOCKOMa.

DneKTpoCcTaTAYeCKask UHAYKLIUS.

3aKOH COXpaHeHUs 3IeKTPUUYECKUX 3apsifiOB.

[IpOBOAHUKY U IUSJIEKTPUKU.

MopenupoBaHue CUIOBBIX JIMHUAW 3/IEKTPUUECKOTO TOJIS.

M CTOUYHMKHU MTOCTOSAHHOT'O TOKA.

[enCcTBUS 37IEKTPUUYECKOT0 TOKa.

. DNIeKTPUYECKUM TOK B JKUJKOCTH.

. 'a3oBbIY pa3psz,.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. I3aMepeHue 3/1eKTpUUeCKOro HanpsKeHUs: BOJIbTMETPOM.

. Peoctar u marasvH CONpOTUB/IEHUN.

. BzaumozencTBre MOCTOSAHHBIX MarHUTOB.

. MogenupoBaHrie HEBO3MOKHOCTH pa3/ie/ieHHs MOJIF0COB MarHuTa.
. MogenupoBaHrie MarHUTHBIX TTOJIEN MOCTOSSHHBIX MarHUTOB.

. OmeIT Opcrena.

. MarHuTHoe noJjie ToKa. DJIeKTPOMarHur.

. [JercTBMe MarHUTHOIO MOJISI Ha MPOBOJHUK C TOKOM.

. DNeKTPOABUraTe b TOCTOSTHHOTO TOKA.

. UccneoBanue siBjieHUs! 3/1EKTPOMarHUTHOM UHAYKLIAW.

. OmbiTel @apajes.

. 3aBUCMMOCTb  HampaB/eHUs1 WHAYKIMOHHOTO TOKa OT YCJIOBUM €ro

BO3HHKHOBEHUSI.
D/eKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHble paGombl U ONbIMbI.

1.

oukw

OnbIThl 10  HAOJIOZIEHUIO  3JIEKTPU3alldd  Tel WHAYKIUeHW W TIpU
COIPUKOCHOBEHHHU.

VccnegoBaHve [JeMCTBUSL  S/IEKTPUUECKOIO TI0JIT  HAa TIPOBOJHUKUA U
JTUDJIEKTPHKHU.

COopKa ¥ MpoBepKa pabOoThI 3/IEKTPUUECKOH IeTTH IOCTOSIHHOT'O TOKa.
M3mMepeHue U peryJMpoBaHUe CHJIbI TOKA.

Vi3mMepeHue U peryJMpoBaHue HarpsHKeHUsI.

VccnepmoBaHre 3aBUCUMOCTH CHJIbI TOKA, HWAYIIEro 4Yepe3 pesvucTop, OT
COIPOTHUBJ/IEHUS PE3UCTOPA M HAIMPSDKEHHs Ha Pe3HCTope.

OMbITHI, J€MOHCTPUPYIOIIHE 3aBUCUMOCTb 3JIEKTPHUECKOTO COMPOTHB/IEHUS
IIPOBOZIHMKA OT €ro J/IMHBI, IJIOIIA 1 TOIIePeYyHOro0 CeUeHUs U MaTepuara.



8. IlpoBepka mpaBwia C/IOXKEHUsS HaOpPSDKEHWW TIpU  TIOC/e[0BaTeIbHOM
COeJUHeHUM [IByX Pe3uCTOpOB.

9. IlpoBepka mpaBuia Jjad CWIbl TOKA [Py Iapajule/IbHOM COeJUHeHUU
pe3uCTOpPOB.

10. OrpesiesieHrie paboThI 3/IEKTPUYECKOTO TOKA, UYIETO uepe3 pesucTop.

11. OnpepiesieHre MOIJHOCTH 3/7IeKTPUUECKOr0 TOKA, BbIZIe/IsIeMOW Ha pe3nCTope.

12. ccnefoBaHve 3aBUCUMOCTHM CWJIbl TOKa, HAYILEro yepes3 JaMIIOYKy, OT
HarpspKeHUs Ha Hewu.

13. Onipegenenue KIII HarpeBatessi.

14. VlccneioBaHMe MarHUTHOTO B3aUMO/IEUCTBYS TOCTOSIHHBIX MarHUTOB.

15. MI3ydeHre MarHUTHOTO TI0JisI TIOCTOSTHHBIX MarHUTOB TIPY WX 00beIMHEHUN U
paszieeHun.

16. VlccnejoBanue IeviCTBUS 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

17. ONBITHI, IEMOHCTPUPYIOLLIKE 3aBUCUMOCTb CUJ/Ibl B3aUMOZEMCTBUS KaTYILKHU C
TOKOM U MarHuTa OT CHJ/Ibl TOKa U HallpaB/IeHUs TOKAa B KaTyLLKe.

18. VI3yueHue [eCTBUSI MAarHUTHOTO TOJIS1 HAa TIPOBOJAHUK C TOKOM.

19. KoHCTpyrpoBaHUe U M3ydeHue paboThl 3/IeKTPO/[BUTATEIS.

20. Isamepenue KII/I ayekTpogBUraTe/ibHOW YCTaHOBKHU.

21. OmBITBI  TI0  UCC/E[OBAHUI0  SBJEHUS 3J€KTPOMarHUTHOM  WHIYKLIUU:
HCCJieJOBaHUe U3MEeHeHWY 3HaueHUs1 Y HarpaB/ieHus1 MHYKLIMOHHOTO TOKa.

9 K/IACC

Pa3pen 8. MexaHnueckue siB/IeHHS.

MexaHnyeckoe [JBWKeHHMe. MarepuasibHag Touka. (Cucrema oOTCuéTa.
OTHOCUTE/TLHOCTh MEXaHUUeCKOTrO [BWKEeHUsl. PaBHOMepHOe TIpSIMOJIMHEWHOe
IBWwkKeHue. HepaBHOMepHOe TMpsIMOJIMHEUHOe [BWXeHue. CpelHsSsi U MIHOBEHHas
CKOPOCTH TeJia [IPU HepaBHOMEPHOM [IBMKEHUU.

Yckopenve. PaBHOYCKOpeHHOe TIpsMoJiMHeWHoe aBikeHwe. CBoOogHOe
nagenue. OnwiTel ['anues.

PaBHOMepHOe [BW)XEeHUWE TI0 OKPY>KHOCTU. I[lepyuos u dyacTtoTa oOpaiijeHus.
JIvHeliHas v yr/ii0Basi CKOPOCTU. LleHTpoCTpeMuUTe/IbHOE yCKOpPEeHue.

[TepBbivi 3akoH HptoTOHa. Bropout 3akoH HeroToHa. TpeTtuit 3akoH HbrOTOHAa.
[IpuHLMIT CyIepIio3vLiuy CUJIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHUs: Cula TPEHHUS CKOJIb)XeHUs, CUia
TPeHUs TI0KOs1, PYrre BU/bl TPEHUS.

Cunma TSDKeCTU M 3aKOH BCEMHPDHOTO TSATOTEHHUS. YCKOpeHue CBOOOJHOTO
nagenus. [IswkeHve ruiaHeT BOKpPyr CosHua. [lepBasg kocMuueckass CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue MaTepuaabHOW TOUKW. AOCOMIOTHO TBEpPAOe Teio. PaBHOBecue
TBED/IOTO TeJla C 3aKPeIIEHHOM OChIO BpallleHusi. MomMeHT cusibl. LIeHTp TskecTH.

Wmnynsc Tesna. V3mMeHenue umiysbca. VMMmiynbC cuibl. 3aKOH COXpaHeHUs
UMILyJ/ibCa. PeakTMBHOe [BU)KeHMe.

Mexannueckasi pabota ¥ MOIIHOCTh. PaboTa chi TsPKeCTH, YIIPYroCTH, TPeHUS.
CBs3p dHepruu W paboThl. I[loTeHiManbHAas JHEPTUs Teja, IOJHSATOTO Haj
MOBEPXHOCTBIO 3eM/u. [loTeHI[ManbHas SHepPrusi CKaToOM MNpPYKWMHbI. KuHeThueckas
SHeprusi. TeopemMa O KHWHETMYECKOM SHEPruu. 3aKOH COXPaHEHUS MeXaHUUYeCKOU
SHEepruu.

demoncmpayuu.

1. HabsogeHne MeXaHUYECKOTO [ABMXKEHUs Tejla OTHOCHUTENbHO pa3HBIX Tel

OTCuéTa.



2. CpaBHeHUMe TiyTell W TpaeKTOPUM [BWXXKEHUsi OJHOr0 M TOro >Ke TeJa
OTHOCHUTE/IbHO pa3HbIX TeJl OTCUETa.

3. V3MepeHMe CKOPOCTHU U YCKOpEeHHUsI MPSIMOJIMHEMHOTO JIBUYKEHUSI.

4. ViccnenmoBaHve TIPU3HAKOB PAaBHOYCKOPEHHOTO /IBU)KEHUSI.

5. HabsojeHue 1BYKEHUS TeJla TI0 OKPYKHOCTH.

6. HaOso/jeHre MexaHWUUeCKUX sIBJIEHWH, TPOUCXOJSIINX B CHCTEMe OTCuéTa
«Tenexxka» Mpy eé paBHOMEPHOM U YCKOPEHHOM [IBUYKEHWU OTHOCUTETbHO
KabuHeTa PU3MKU.

7. 3aBUCHUMOCTb YCKOPEHUS Tejla OT MacChl TeJia U JIeNCTBYOIel Ha HEr0 CUJIbI.

8. HabmoseHre paBeHCTBa CUJT TIPU B3aUMO/IeHICTBUH TeJl.

9. VI3aMeHeHue Beca Tejia IPU YCKOPEHHOM [IBU)KEHUHU.

10. [Tepeaua uMITy/ibCa MPY B3aUMO/IEMCTBUM TeJl.

11. [Ipeobpa3oBaHusi 3HEPTUU TIPU B3aUMO/I€HICTBUH TeJl.

12. CoxpaHeHUe UMMYJIbCa TIPU HEYTIPYTOM B3auMO/1eliCTBUM.

13. CoxpaHeHHe UMITyJIbCa TIPU aOCOJTFOTHO YIIPYTOM B3aUMOZeMCTBUM.

14. HabstojeHrie peakTHBHOTO [IBYKEHHUS.

15. CoxpaHeHHe MeXaHUUeCKOM 3HepPTyUu TIpU CBOOOHOM TafIeHUU.

16. CoxpaHeHUe MeXaHWUeCKOW 3Hepruu MpHu [BWKEHWU Tesja TOJ, JelcTBHeM
TIPY KUHBIL.

JlabopamopHble paGombl U ONbIMbL.

1. KoHcTpyupoBaHMe TpaKTa /Jii pa3roHa U [ja/bHeuIlero paBHOMEPHOIO
JIBVDKEHUSI 111apUKa WU TeJIeXKHU.

2. OmpefienieHie cpefiHell CKOPOCTH CKOJIb)KeHWsI Opycka WIA JBWKeHUs
1IapyKa M0 HAKJIOHHOU MJIOCKOCTH.

3. OrmpejiesieHle yCKOpPeHUsI Tejla TIPU PaBHOYCKOPDEHHOM [IBMKEHUU TI0
HaKJIOHHOU MJIOCKOCTH.

4. ViccnemoBaHve 3aBUCUMOCTA MYTA OT BpEMeHM IIPpM PaBHOYCKOPEHHOM
JIBIDKeHUU 0e3 Haua/bHOM CKOPOCTH.

5. IIpoBepka rumore3bl: eC/iM TIPU PaBHOYCKOPEHHOM /IBWKEHUH 0e3 Haua/lbHOM
CKOPOCTH MYTHU OTHOCSTCS Kak Psifi HEUETHBIX YKCes, TO COOTBETCTBYIOII[HE
TTPOME)KYTKU BpeMEHHU OJJUHAKOBBHI.

6. WccrmenoBaHue 3aBUCUMOCTA  CWJIbI  TPEHUSI CKOJBXEHUSI OT  CUJIBI
HOPMaJIbHOTO JIaB/IeHUsl.

7. OnpegeneHue Ko3PduijeHTa TPeHUs] CKOJIb)KEeHUSI.

OrnpeziesieHre KECTKOCTU MPYKUHBI.

9. Ormpezienedrie paboThl CUIbI TPEeHUs TIPY PAaBHOMEPHOM /IBW)KEHUH Tejia TI0

rOPH30HTA/TbHOU MOBEPXHOCTH.

10. Onipefenienrie  paboOThl  CWIBI  YIIPYTOCTA TpPH  TOABEME Tpy3a C

HCTI0/Tb30BaHHEM HeTOJBM)KHOTO Y TIOJBIKHOTO OJIOKOB.

11. VI3yueHue 3aKOHa COXpaHeHUsI SHEePTUM.

Pa3pen 9. MexaHnuecKkue Ko/ie0aHua M BOJIHBI.

KonebaTenbHoe aBwkeHre. OCHOBHBbIE XapaKTepUCTHKH KojebaHWi: TepHuof,
yacToTa, aMIUIUTyja. MaTeMaTHuyeCcKUid W TIPY>KUHHbIA MasiTHUKU. [IpeBpailjeHue
SHepruH Mpu KoJiebaTebHOM JBHKEHUH.

3aryxatoiie KonebaHus. BeiHyxjeHHbIe KosieOaHus. Pe3oHaHc. MexaHUueckue
Bo/HBL. CBOMCTBa MexaHUueCKuX BOJIH. [Ipozio/ibHbIe U TOoTnepeuHble BOJHBI. [lyivHa
BOJIHBI U CKOPOCTb €€ pacrpocTpaHeHHs. MexaHUuUecKue BOJIHBI B TBEDJOM TeJle,
CeMCMUUECKre BOJTHBI.

3Byk. ['poMKOCTh 3BykKa M BbiCOTa TOHa. OTpakeHue 3BykKa. MH(pa3Byk u
y/bTPa3ByK.

demoncmpayuu.

%



1. Habmopenue KojeO0aHWM Tel IO [JeWCTBHEM CHU/bI TSDKECTU WM CHUJIBI
YIIPYTOCTH.
HabstojeHme KosiebaHuii Tpy3a Ha HUTH U Ha TIPY/KUHE.
HabJtto/jeHue BeIHYK/[eHHBIX KOJ/Ie0aHW ¥ pe30HaHCa.
PacnpocTpaHeHrie Npo/0/IbHBIX Y TIOMEPEYHBIX BOJIH (Ha MOZEN).
HabJttojeHue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
AKyCTAYeCKUU pe30HaHC.
a6opamopr1e pabombl u onbIMbl.
OmpesiesieHre YaCTOTHI U ITepHo/ia Kojle0aH!i MaTeMaTHUECKOT0 MasiTHHKA.
OmnpefesieHre YaCTOTHI M ITepHO/ja KOyieOaHM TTPYKUHHOT'O MasTHUKA.
VccnenoBaHre 3aBUCMMOCTU Tieprofia KoJjiebaHWM TMOZBEIIEHHOTO K HUTH
rpy3a OT [IJIMHbI HUTH.
VccnenoBadyie 3aBUCUMOCTH TTepro/a KoJjiebaHui TIPY>KMHHOTO MasiTHUKa OT
MaccChl Tpy3a.
5. IIpoBepka He3aBHUCMMOCTH TiepUoZia KoyiebaHWM Tpy3a, TOJBEIIeHHOTO K
HUTH, OT MacChl rpy3a.
6. OTBITBI, IEMOHCTPUPYIOIIIE 3aBUCHMOCTD TlepUoZia KonebaHui Mpy>KUHHOTO
MasiTHUKA OT MacChl 'py3a U XKECTKOCTHU MPY>KUHBI.

7. V3mepeHue yCKOpeHUst CBOOOAHOTO TIaZieH sl.

Pa3pen 10. /1eKTpoMarHUuTHOE 10Jie U 3/IeKTPOMarHUTHbIE BOJIHBI.

DJIeKTPOMarHuTHOe roJie. OJIeKTPOMarHUTHbIE BOJIHBL. CaoiicTBa
5/IeKTPOMarHuTHbIX BOJH. [llkasa 3/1eKTpoMarHUTHBIX BOJH. VIcnosib3oBaHUe
57IEKTPOMarHUTHBIX BOJIH /I COTOBOM CBS3U.

OneKTpoMarHuTHas Tipupogia ceta. CkKopocTh cBeTa. BoJ/iHOBBIE CBOMCTBA
CBeTa.

demoncmpayuu.

1. CBOWCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. M3ydeHre CBOUWCTB 23/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOWUIBEHOTO

TenedoHa.

Pa3pen 11. CBeToBBIE SIB/ICHHSA.

JlyueBasi mozenib cBeta. Mictounuku cBeta. [IpsiMOiMHElHOe pacripoCTpaHeHue
ceera. 3armenusi CosiHii@a U JlyHel. OtpakeHue cBeta. Ilnockoe 3epkano. 3akOH
OTpa’KeHHUs CBeTa.

[Ipenomnenue cBeta. 3akOH TMpejomseHusi cBeTa. [losHoOe BHYTpeHHee
OTpakeHUe cBeTa. VICrob30BaHMe MOJHOIO BHYTPEHHErO0 OTPA’KEHWSI B OMTUYECKUX
CBETOBO/Iax.

JIun3za. Xog syueii B nuH3e. OniThueckasi cuctema ¢oToarirnapaTa, MUKpOCKOTa 1
Tesieckomna. ['71a3 kak onthueckasi cuctema. b/iM30pyKoCTh U [JaTbHO30PKOCTb.

Paznoxenne Oemoro ceeta B crekTp. Omnbeitel  HbioToHa.  CriokeHue
CTMeKTPaJIbHBIX 1[BETOB. [lrcrnepcus cBeTa.

demoncmpayuu.

1. TlpsmosrHeliHOe pacnpoCTpaHeHUe CBeTa.

OTpakeHue cBeTa.

[MTonyuenue n3o6pa’keHunii B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKasax.
[IpenomneHue cBerta.

OnTHuecKuii CBeTOBOI,.

Xo[ nmydeii B cobuparolrieil TuH3e.

Xopg nyuel B pacCcerBarolLlel JIMH3e.

[MTosryuenre n306pa>keHU C TIOMOIIIBIO JIUH3.
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9. TpunHMn geicTBuUs doToanmapaTa, MUKPOCKOTIA U TeJIeCKorIa.

10. MopeJib r1asa.

11. Pa3nokeHue 6esoro cBera B CIIEKT.

12. [Tosryuenue 6esoro cBeTa NMpy CI0XKEHUM CBeTa Pa3HBIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbI.

1. WccnegoBaHuve 3aBUCMMOCTM yrjla OTpPaKeHWs CBETOBOTO Jiyda OT YrIJla

nafieHus..

2. V3yuyeHue xapaKTepuCTUK M300pa’keHHsI TIpe]MeTa B TVIOCKOM 3epKarie.

3. VMccnemoBaHue 3aBHCHMMOCTH yI7la TIPeJIOMJIEHHSI CBETOBOT'O Jiyda OT yIJa

raZieHust Ha TPaHUIle «BO3yX—CTEKJIO».

4. TlomyueHue M300pakeHH C TIOMOIIbIO COOMparoIiel JTMH3bI.

5. OmpeneneHuve (OKYCHOTO pacCTOSIHUSL W OMNTUYECKOM CH/IbI COOMparolrei

JTMH3BIL.

6. OTIBITHI 110 pa3/IoXKeHHI0 OeI0ro CBeTa B CITEKTP.

7. OmBITBI TI0O BOCIIPUATHIO I[BeTa TPeJMETOB TP WX HaOMIOfeHWH uepe3

1]BeTOBbIe (DU/IbTPHI.

Pa3pen 12. KBaHTOBBIE IB/IEHHS.

OnbiTel Pe3epdopjia ¥ myiaHeTapHasi MoZiesib aToMa. Mojenb aToma bopa.
VcnyckaHue 1 TorioiieHre cBeta aToMoM. KBaHThI. JInHeluaThie CIIEKTPHI.

PagrioakTuBHOCTE. Anb(a, 6GeTa- u ramMma-usnyueHusi. CTpoeHWe aTOMHOIO
sapa. HykioHHast Mofiesib aTOMHOTO sifipa. M30Tormbl. PagjioakTviBHbIE TIpeBpallleHusl.
[Tepuop rostypacriaZia aTOMHBIX sifiep.

SlmepHble peakiMu. 3aKOHbI COXpaHEHWS 3apsiIoBOTO W MaCCOBOTO UHCEJL.
OHeprusi CBsA3M aTOMHBIX sifiep. CBsi3b MacChl M SHepruM. Peakijuu cMHTe3a U fie/IeHUs
snep. ictounuku sHepruv CoHLA U 3BE3 .

SlmepHast sSHepreTuka. JleMCTBUS paZMOAKTUBHBIX W3/IyYeHW Ha >KUBBIE
OpraHK3MBbl.

demoncmpayuu.

1. CrieKTphl U3/TyueHHs U TOTJIOIeHUSI.

CrieKTphbl Pa3TIMUHbBIX Ta30B.

CniekTp BoAOpO/a.

HabmozeHne TpekoB B Kamepe BuibcoHa.

PaboTa cuéTurKa MOHU3UPYIOIIUX U3TyUeHUH.

Peructpariys u3nydeHust IPUPOJAHBIX MUHEPAJIOB U TTPOIYKTOB.

JIa6opamopr1e pabombl u onbIMbl.

1. HabsogeHue CIIONTHBIX U IMHENYAThIX CTIEKTPOB HU3/TyUeHHs.

2. VccnenoBaHve TPeKOB: M3MepeHHe SHEPTryUy YaCTHLIBI 110 TOPMO3HOMY ITyTH

(o dortorpadusm).

3. V3mepeHue pafinoaKTHBHOTO (hOHa.

IToBTOpHUTE/THHO-0000 AU MO/ Tb.

[ToBTOpUTE/LHO-000011atOIIMH MOAY/b TpeAHAa3HaueH [ CUCTeMaTh3alud U
0000111eHNsT TIPeIMETHOT'O COZIepKaHUsI U OTIbITa JesiTe/IbHOCTU, PUOOPETEHHOTO TIPU
W3y4eHUd BCero Kypca GU3MKH, a TakkKe [iS TIOATOTOBKA K OCHOBHOMY
roCy/IapCTBeHHOMY 3K3aMeHy 1o ¢u3uKe Ay 00ydarol[uxcs, BbIOpaBIIMX 3TOT
yueOHbII TIpemerT.

[Tpy wW3yueHWW AAHHOTO MOAY/S Peayu3yIOTCS U CUCTeMaTHU3HUPYIOTCS BU/IbI
JesiTeIbHOCTH, Ha OCHOBe KOTOPBLIX 0O0ecTieurBaeTcCsl [JOCTKEHHE TIpeIMeTHBIX U
MeTarnpeMeTHbIX  TUIAHUDYeMBbIX  pe3y/lbTaToB  0o0yueHus,  ¢opMHUDPyeTCs
eCTeCTBeHHOHAYYHAsTPaMOTHOCTb: OCBOEHHEe Hay4YHBbIX MeTO/OB HCC/Ie[IOBAHUS
SBJIEHUM TIPUPOZABI W TEeXHUKH, OBJIaJieHe yMeHUSIMH OOBSACHATh (u3NUecKue
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sIBJIeHYs], TIPUMEHSsIs TT0/TyUeHHbIe 3HaHWsl, pelllaTh 3a/laud, B TOM YKC/ie KaueCTBeHHbIe
Y 9KCIIepUMeHTa/bHbIe.
[TpuHIMIIMANBHO [JesTeTbHOCTHBINM XapaKTep JaHHOTO pa3jiefia peanv3yercs 3a
CUET TOTO, UYTO OOyUarOIHecs BBITTO/IHSIOT 3a/JaHHUs, B KOTOPBIX UM TTpe/I/laraeTcs:
Ha OCHOBe T0J/TyUYeHHBIX 3HaHUW pacrio3HaBaTh U HAyYHO OOBSACHATH hU3NUECKHe
sIBJIEHUSI B OKPY>Katollleil MprUpo/ie U NOBCeHEeBHOM >KU3HU;
WCIO/Ib30BaTh HayuHble METO/Ibl UCC/ie[oBaHUsl (hU3UUeCKUX SIBJIeHUM, B TOM
yucsie Jjisi IPOBEPKU FUIIOTe3 U MOJTyueHUs TeEOPeTUUeCKUX BbIBO/IOB;
OOBSICHITh Hay4Hble OCHOBBI Haubosee Ba)KHBIX [OCTVPKEHHUN COBpPEMEHHBIX
TeXHOJIOTUM, HarnpuMep, TMPaKTUUeCKOro MCI0J/Ib30BaHUsl pa3/IMUHbIX UCTOYHUKOB
SHeprvyd Ha OCHOBe 3aKOHAa TIpeBpallleHUs U COXpaHeHUsl BCeX W3BECTHBIX BU/IOB
SHepruu.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PN3NKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

W3ydyeHre ¢uU3MKU Ha YpPOBHE OCHOBHOTO 00ijero o0pa3oBaHus
HalpaB/IeHO Ha [JJOCTYKEHWe JMUYHOCTHBIX, MeTarpeJMeTHBIX W IIPeMEeTHBIX
obpa3oBaTe/IbHBIX pe3y/bTaToB.

B pesynbrare wu3lydeHus (UMK Ha YpOBHE OCHOBHOTO 0OIIero
obpa3oBaHuss 'y oOyudatoijerocsi OyayT choOpMHpOBaHbI  CreAyrOIIHe
JTUYHOCTHBIE pe3y/ibTaThl B UaCTH:

e 1) mnaTpHOTHYECKOT0 BOCITUTAHUS:

. NposiB/ieHWe HWHTepeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUICKOU (PU3NUeCKOl HayKu;

e  I1[eHHOCTHOEe OTHOIIIeHHe K JOCTWKEHUSIM POCCUMCKUX YUEHBIX-(HU3UKOB;

e 2) rpaXkJaHCKOTr0 U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

. TOTOBHOCTb K AKTUBHOMY y4acTHIO B 00CyKaeHUH
00I11eCTBeHHO3HAUMMBIXH 3TUUECKUX MP06/ieM, CBSI3aHHBIX C MTPAKTHUYeCKUM
TIpUMeHeHHeM JIOCTIKeHNH (131K,

e  0CO3HaHHE BA)KHOCTU MOPATbHO-3TUUYECKUX TPUHIIUIIOB B /IeSITe/IbHOCTH
YU€HOr0;

e 3) 3CTeTUYeCKOro BOCIIUTAHUSA:

e BOCIpUSITHE 3CTETUUYECKHX KaueCTB (DU3MUECKOM HayKU: eé rapMOHUUHOTO
MOCTPOEHUS1, CTPOTOCTH, TOUHOCTH, JIAKOHUUHOCTY;

e 4) 1eHHOCTH HAYYHOT0 MO3HAHMSA:

. OCO3HaHWe 1[eHHOCTH (PU3MUeCcKOl HAyKU KaK MOII[HOTO WHCTPyMeHTa
MO3HAaHUSI  MHUpa, OCHOBbI  pa3BUTHS  TEXHOJIOTMH,  BaKHeHWIleu
COCTaBJIAIOILeU KYJ/IbTYPBI;

e  pa3BUTHE HAyYHOU JIOOO3HATE/NLHOCTH, WHTEpeca K UCC/e0BaTeIbCKON
nesiTeNTlbHOCTY;

e 5) (¢opmupoBaHusA KyJbTYpPbl 3/I0POBbS M JIMOLIMOHA/ILHOIO
OJ1aromo/Tyuusi:

. OCO3HaHWe IIeHHOCTH 0e30macHOro obpa3a JKHM3HA B COBpEMEHHOM
TeXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIpaBU/I 0e30TacHOTrO TOBeJeHWs Ha
TPAHCIIOpPTe, Ha I0pPOrax, C /IeKTPUYeCKUM U TeIVIOBbIM 000py/I0BaHHEM B
JOMAIITHUX yC/IOBUSIX;

. chOpMUPOBAHHOCTh HaBbiKa ped/ieKCUU, TpU3HaHWe CBOero IpaBa Ha
OIITMOKY 1 TaKOTO >Ke TIpaBa y Pyroro uejioBeKa;

e 6) TPYyAOBOr0 BOCIUTAHUSA:

e  AKTHBHOE yuaCTHe B peIlleHWM TPAaKTHUeCKUX 3ajau (B paMKax CeMbH,
oOpa3oBaTe/ibHOM OpraHW3al[dd, TOpO/ia, Kpasi) TeXHOJOTHYeCcKoh U
COLIMaZIbHOM HAaTpaB/IeHHOCTH, TPeOYIIUX B TOM UHc/ie UM (U3AUYECKUX
3HAHUM;

e  HHTepecC K MpakKTUYeCKOMY U3y4yeHUI0 podeccuid, CBSI3aHHBIX C (DU3UKOMU;

e 7) 3K0/I0rUYeCcKOro BOCIIUTAHUSA:

e  OpWeHTallYs Ha TIpUMeHeHHe (PU3NUeCKUX 3HAHWM /i pellleHus 3ajad B
o0/acTi OKpYy’Karolllell Cpejibl, TUVIAaHUPOBAHHWS TIOCTYIIKOB W OLIEHKH WX
BO3MOYKHBIX TIOCJ/Ie/ICTBUM [I7Is1 OKpY>Katolljeli cpe/ibl;

e  0CO3HaHHUe T7I006aJFHOT0 XapaKTepa KOJIOTUUeCKHUX MpobjiemM U myTel ux
pellieHus;

« 8) aganTanuu K M3MeHSIIOLIUMCA YC/JI0BUAM COLMA/IBHON U MPHUPOJHOH
cpeapl:



MOTPeOHOCTh BO B3aMMO/IEMCTBUM IIPH BBINOJHEHUN WCC/IeJOBAaHUMA H
MpoeKkToB (hM3UUeCKoW HarpaB/ieHHOCTH, OTKPBITOCTh OIbITY W 3HAHUSM

APYTUX;

. MOBBILIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH uepe3 TMpPaKTUYeCKYyHo
J1esITeJIbHOCTB;

. 1moTpeOHOCTE B (POPMHPOBAHWM HOBBIX 3HAaHWW, B TOM 4UHC/Ie

dbopMy/poBaTh WJEeH, TOHSATHS, THUTOTe3bl O (U3NUECKUX OO0beKTax H
SIBIIEHUSX;

. 0CO3HaHHWe Je(UIMTOB COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH B
obnactu Ghu3MKY;

. TIJIAHUPOBAaHME CBOEr0 Pa3BUTHS B IPHOOPETEHHWH HOBBIX (H3MUECKHX
3HAHUM;

. CTpemM/ieHHe aHa/IM3UupOBaTh U BBIAB/IATh B3aWMOCBSI3U  MIPUPOJbI,
o0I[ecTBa ¥ 3KOHOMHMKH, B TOM UMC/IEe C HCIIO/Ib30BaHUEM (DHU3MUECKHX
3HAHUM;

. OLIeHKAa CBOMX [JEMCTBUM C YUETOM B/MSIHHS Ha OKPY>KAKOLIYH Cpezy,
BO3MOYKHBIX I7I00a/TbHBIX MOC/IeACTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sy/sbTaTe OCBOEHHWS MPOrpaMMbl MO (M3MKe Ha YPOBHE OCHOBHOTO
obmero  obpa3oBaHuss y  oOyuatoijerocssi  OyayT — cOpMHpPOBaHBI
MeTarnpeMeTHbIe pe3y/IbTaThl, BKJTIOUAIOLI[HE T03HaBaTe/IbHbIE
YHUBEpCA/IbHbIe yueOHble [1eHCTBUS, KOMMYHMKATHBHbIE YHHUBEpCa/bHbIE
yueOHbIe IeMCTBYS, PETy/IATUBHbIE YHUBEPCAIbHbIE yUeOHbIe [IeHCTBUSI.

ITo3HaBaTe/bHBbIE YHUBE€PCA/IbHbIE y‘—IEﬁHbIE AEﬁCTBHﬂ

ba3oBble j1oruueckue JedCcTBUS:

e BBIAB/ATL W XapaKTepU30BaThb CYIl[eCTBEHHbIe TIPU3HAKHW OOBEKTOB
(sIB/IEHUN);

e YCTaHaB/IUBaTh CYIIECTBEHHBIM TPU3HAK KjacCH(UKalMy, OCHOBaHUS
n7ist 0600111eHNsT ¥ CpaBHEHUS;

e BBbISB/STh 3aKOHOMEPHOCTHM W TPOTUBOpPeUrsi B pacCMaTpUBaeMbIX
dakTax, JaHHBIX U HAOMOAEHUSX, OTHOCAIMXCA K (PU3NUeCKUM
sSIBJIEHUSIM;

e BBISB/ISITh TIPUUUHHO-C/IE/ICTBEHHbIE CBSI3W TIPU U3yUYeHUU (PU3NUeCKUX
SIBJIEHUM W TPOLECCOB, [le/laTb BbIBOAbBI C  HCIOJIb30BaHHUEM
NeAYKTUBHBIX U MHAYKTUBHBIX YMO3aK/JIHOUeHUM, BblJBUraTh TUIOTE3bl
0 B3aMMOCBSI35IX (PU3NUECKUX BeJTMUMH;

e CAMOCTOSATEHLHO BBLIOMpATh CIOCOO pelneHus yueOHOW (HU3UUECKOU
3ajauu (CpaBHeHWe HeCKOJbKHMX BapUAHTOB pellleHus], BLIOOp HarboJiee
MOAXOALLEr0 C Y4ETOM CaMOCTOSIT€/IbHO BbIJ|e/IEHHBIX KDUTEPUEB).

Ba3oBbie ucciegoBarenbCcKue AeUCTBHSL:

* HCIOJBb30BaThb  BOMPOCHI KAK  MCCAe[0BaTebCKUM  UHCTPYMEHT
TO3HAHUS;

e TPOBOAUTHL MO CaMOCTOSITeJTbHO COCTAaBJIEHHOMY TIIJIaHy  OIIBIT,
HECJIOKHBIN  (DU3UUeCKUN JIKCTIePUMEHT, Hebobllioe WCC/iefoBaHNe
(bU3HMUeCKoro siB/IeHuS;

e OLIeHMBaTh Ha TIPUMEHUMOCTb U [JIOCTOBEPHOCTb WH(MOPMaIUIO,
MOJTYUEHHY0 B XO/Ie UCCJIe[JOBaHUS WK SKCIIePUMEHTa;



CcamMoCTOSITesTbHO ~ (hopMy/IUpoBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/ibTaTaM IMPOBeIEHHOTO HaO/IOIeH s], OTIbITa, UCCTIeIOBaHUS;
IIPOrHO3MPOBATh BO3MOJKHOE Ja/bHeHIlee pa3BUTHE (U3NUECKUX
IIPOLIECCOB, A TAaKXKe BBLIJIBUTaThb ITPEAIOOKeHHs 00 MX pa3BUTHU B
HOBBIX YC/IOBUSIX M KOHTEKCTaX.

Pabora c undopmanmeii:

TPUMEHSITh PA3/IMYHbIE METO/BI, MHCTPYMEHTBI U 3aNPOChI NPH [IOMCKe
1 oT6ope uHGOPMAaI[UK WK JAaHHBIX C YIETOM Mpe/I0KeHHON yueOHOH
dbu3nuecKoi 3asauu;

aHa/TM3UPOBATh, CHUCTeMaTU3UPOBATh 7| MHTEPIPeTUPOBATh
MHGOPMAIIUIO Pa3/TMUHBIX BHUOB U ()OPM ITpe/ICTaB/IeHUSI;
CaMOCTOSITeJTbHO BBIOMPATh ONTHUMa/IbHYIO (OpPMY Tpe/CTaB/eHUs
MHGOPMAIIM UM WIIOCTPHUPOBATh peIllaeMble 3aJaudl HeCI0KHBIMH
CXeMaMH, JiarpaMMaMH, MHOM IrpaduKoi U X KOMOHMHALIASMH.

KoMMyHHUKaTHBHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

B x0/le 06Ccy>xIeHus1 yueOHOro MaTepHasa, pe3y/bTaToB J1ab0paTOPHBIX
paboT ¥ TIPOEKTOB 3a/laBaTh BOIMPOCHI IO CYIIIECTBY OOCYKZaeMoii
TeMbl ¥ BbICKa3biBaTh WJeW, HalleJleHHble Ha pellleHre 3a/aui 1
no/ifiepkaHuie 61aro)keaTesibHOCTU OOITeHNS;

COMOCTAB/IATE CBOM CY)X[EHUSI C CYXKJAEHUAMH JPYIUX YYaCTHUKOB
nyasiora, oOHapy>KMBaTh pa3/iuurie U CXO/ICTBO TIO3ULINA;

BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
NMyO/MUHO TpeACTaB/AThL Pe3y/bTaThl BBITIOJHEHHOTO (DHU3UUeCKOTO
orbITa (3KCIIepUMeHTa, UCC/ieZloBaHus, TIPOEKTa);

MOHMMAaTh W WCIO/Ib30BaTh  TPEUMYIeCTBA  KOMaHAHOW U
WHAWBUIya/JIbHOM pabOThl TIPU peIlleHWH KOHKPeTHOW (hu3nuecKoi
TIpo0/ieMblI;

NMPUHAMATL 1[eId  COBMECTHOW /ieITe/IbHOCTH, OpraHW30BLIBATh
OeNCTBUS TI0 €€ JOCTW)KeHWIO: pacrpefiesiiTb poJid, 06Cy»KaaTh
MPOI[eCChl W pe3y/IbTaThl COBMECTHOW paboThl, 0000IjaTh MHEHUS
HECKOTbKUX JTFO/Ie!;

BBITIO/THATh CBOIO UaCTh PabOThI, JOCTUTasi KAUeCTBEHHOT'O pe3yJibTaTa
10 CBOEMY HarpaB/eHWI0 U KOOPAWHUPYS CBOW JENCTBUS C APYTUMHU
yjleHaMH KOMaH/IbI;

OlLlIeHMBaTh KaueCTBO CBOEro BKJajia B OOII[MI MPOJAYKT 10 KPUTEPUSIM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAaMH B3aMO/IeHCTBYSI.

PeryisiTuBHbIe YyHUBepCa/IbHbIE YUueOHbIe AeHCTBUS

CamoopraHu3anusa:

BBISB/ISATH MpOOseMbl B JKU3HEHHbIX U yueOHBIX CHTyalUsX,
TPeOYIOIUX /1J1s peliieHus PU3nYeCcKuX 3HaHUM;

OPUEHTHPOBAThCS B pa3/IMUHBIX TMOAXOAAX TIPUHATHS pelleHui
(vHOUBUAYaMbHOE, TIPUHATHE peIlleHUs B TPYIINe, NPUHATHE pelleHui
TPYIIION);

CaMOCTOSITeJTbHO COCTaBJISITh aJTOPUTM pellleHust (rU3uueckon 3ajauu
WIA T7laHa WCCAeloBaHUsl C YY€TOM MMEIOLIUXCS pPecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMeHTHPOBaTh  IIpe/jlaraeMble
BapUaHThI PeleHUN;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:



[laBaTb aJIeKBaTHYI0 OL€HKY CUTyalluM W IIpejjaraTb IUlaH eé
M3MeHeHUs;

OOBSICHITh TPUYMHBI IOCTVDKeHUsI (HEeJOCTWKEHHUS]) pe3ybTaToB
nesiTe/IbHOCTHU, ABaTh OI[eHKY IMPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBHI B [IeATe/TbHOCTh (B TOM UKC/Ie B XOJ, BLITIOJTHEHUS
(U3MUeCKOro UCC/Ae[OBaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATeNBCTB, U3MEHMBIIIMXCS CUTYaliM, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIIUX TPY/JHOCTEW;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTh cebsi Ha MeCTO JpYyroro uejoBeKa B XOZe Cropa WM
JUCKYCCHMY Ha HAyuyHyH TeMy, TOHMMaTb MOTUBBI, HaMepeHHus U
JIOTUKY JIpyTOro;

NIpU3HABaTh CBOE IMpaBO Ha OIMIMOKY TpU pellieHNH (pU3NUecKuX 3a/au
WU B YTBEPKJEHUSAX HAa HAYYHbIE TEMBI U TaKOe >Ke TIpaBo APyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily oOyueHuss B 7 Kijacce TpeJMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe JIO/KHBI OTPa’kaTh C(HOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl yMEeHHU:

WCI0/Ib30BaTh TOHATUS: (U3MUeckue W XUMHUYeCKue siBJIeHus,
HabJTt0/jeHre, SKCIIEPUMEHT, MOJIe/Th, TUTIOTe3a, eJUHUIIbI (PU3MUeCKUX
BeJIMUMH, aTOM, MOJIeKyJla, arperaTHble COCTOSIHUS BellecTBa (TBépzoe,
JKUZKOe, Ta3000pa3Hoe), MexaHWuUeCcKoe [IBIKeHue (paBHOMEpHOe,
HepaBHOMEpHOe, TPSIMOJIMHEHWHOE), TPAaeKTOpPUs, PaBHOJEUCTBYOLLAs
cuna, Jdedopmaius  (yrpyrasi, —IUlacTUYecKas), HeBeCOMOCTb,
COOOII[ArOIIeCs COCY/IbI;

pasnuuath sBieHus (auddysus, TersioBoe [ABMKEHHWE UACTHI]
BellleCTBa, pPAaBHOMEDHOEe [IBW)KEHWEe, HepaBHOMEDHOe [BW)KEHHe,
VHEepLYs, B3aMMOJENCTBUE TeJl, paBHOBeCHe TBEDAbIX Ten C
3aKperyIEHHOM OCbH0 BpallleHusi, Tepefada [aB/ieHUs TBEPABIMU
TeslaMH, >XUJKOCTSIMM M Ta3aMu, aTMocdepHoe [aBjieHue, TjlaBaHUe
TeJl, TMpeBpAllleHUsI MeXaHWYeCKOU SHepruv) MO0 OIMUCAHUK UX
XapaKTepHbIX CBOWCTB YW HAa OCHOBE OIBITOB, A€MOHCTPUDYIOLIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TIPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy»KatollleM MWpe, B TOM uuc/ie (Pu3nueckue SiBJIeHUs B TIPUPOJIe:
TIpUMepbI JBWKEHUSI C Pa3TMUHbIMUA CKOPOCTSIMU B )KUBOW U HEXXUBOM
Npupojie, AEeUCTBUE CW/Ibl TPEHUS B MPUPOJE U TEXHHUKe, BIUSHUE
aTMochepHOro /iaB/ieHUs] Ha )KUBOW OpPraHK3M, TylaBaHue pbIO, pbIuaru
B TeJjie Uejl0OBeKa, MPU 5TOM I[epeBOJUTh MPAKTUUYECKYHO 3a/Jauy B
yueOHYI0, BBIJIe/IATh CyIlleCTBeHHbIe CBOMCTBA (MPHU3HAKK) (PU3NUIECKUX
SIBJIEHUM;

OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckue siBJeHUS,
WCTIONb3ysl  (u3nUeckue BeJWUYMHbI (Macca, OObEM, TUIOTHOCTh
BellleCTBa, BpeMsl, MyTh, CKOPOCTb, CPeIHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
Cuja TSDKeCTH, BeC Tesa, CWia TpPeHus, [aBjieHWe (TBEPAOro Teia,
JKUAKOCTH, ra3a), BbITAJIKUBAIOIIAs CHIa, MexaHWYeckas paboTa,
MOIITHOCTh, IIJIEUYO0 CHJIbI, MOMEHT CHJ/bl, KO3((HIMEeHT I107e3HOr0
JeMCTBUSI MEXaHU3MOB, KWHeTUYeCKas U TOTeHLa/IbHasi SHeprus), pu
OMUCAHUU TIPABUJIBHO TPAaKTOBaTh (DU3MUECKU CMBIC/ WCIO/Ib3yeMbIX
BeIMUMH, WX 0003HaueHWss W eAUHUIBI (U3UUECKUX BeJUUMH,



HaxouTh (OPMY/ibl, CBA3bIBAIOIIME aHHYIO (DU3NUECKYHO0 BeJTMUUHY C
JPYTUMHU BeMYUHAMM, CTPOUTH rpayKu W3yUyeHHbIX 3aBUCUMOCTeM
(bur3UUeCcKuX BeJIMUKH;

XapaKTepu30BaThb CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U MPOLECChI,
WCIIONb3ys TpaBWia CJIOXKEeHUs CWl (BAOJIb OJHOM MPSIMOM), 3aKOH
I'yka, 3akoH Ilackasis, 3akOH ApxuMe[ia, TIpaBUIO paBHOBECHUs pbluara
(bnoka), «3070TOe TIpaBU/IO» MEXaHWKH, 3aKOH COXpaHEeHWs
MexXaHU4eCKOW SHepruu, npy 3TOM JlaBaTh CJIOBECHYIO (DOPMYJ/IUPOBKY
3aKOHa Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIDAXKEHUE;

00BSICHATh (hU3NUeCKUe SIBJIeHUs], TIPOIIeCChl U CBOWCTBA TeJ, B TOM
yucie YW B KOHTEKCTe CUTyaldd TPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BbISIBJIATH TIPUYMHHO-C/IEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1-2 JIOTMYeCKUX I1aroB C OMOPOM Ha 1—2 M3y4YeHHBIX
cBOMcTBAa  (hM3MUECKUX  sIBJeHUM, (U3MUecKUx  3aKoHa WU
3aKOHOMEpHOCTY;

peliaTbh pacyéTHble 3a7auv B 1-2 [eWCTBUS, MCIO/b3YS 3aKOHBI U
dbopmMyibl, CBsi3bIBarollve (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/u3a
yCIOBUSL  3aZlaud  3aluChIBaTb KpaTKOe yC/IOBUE, TIO/CTaBJISATh
¢bu3nueckue BeJMUMHBI B (DOPMY/ibl U TPOBO/IUTH PACUEThI, HAXOJUTh
CTIpaBOYHbIE JlaHHBbIe, HEOOXOUMbIe [JisI pelleHus 3a/ay, OI[eHUBATh
PealMCTUUHOCTb MOTyYeHHON (PM3UYeCcKOoi BeJIMUMHbI;

pacrio3HaBaTh TIPO0JieMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
¢bu3nueckux MeTO/I0B, B OINWCAHUU UCC/Ie[JOBaHUSl  BbIJ|e/STh
TIpoBepsieMoe TIpe/Iio/IoKeHue (runoresy), pas/nyaThb u
WHTEpIIPeTUPOBATh TOJIyUeHHBIN pe3y/bTaT, HaXOAUTh OLIMOKU B X0/e
OMbITa, [ie/IaTh BBIBO/IbI MO €ro pe3ysbTaTaM;

MIPOBO/IUTH OIBITHI 110 HaO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WU
¢dbu3nueckux  CBOWCTB  Teil:  (OpPMYJ/MpDOBaThb  TpPOBepsieMble
MIPe/ITIO/IOKEeHHsI,  COOMpaTh  YCTAaHOBKY W3  TIPeJJI0KeHHOTO
000opy/10BaHUs, 3aTTMChIBATh X0/ OIbITa ¥ (hOPMYJ/IMPOBATh BHIBO/IbI;
BBITIO/THATh TIPSIMble W3MEDPEHUs] PacCTOSHMS, BPEMEHM, MacChl Tesa,
00bEéMa, CUBI U TEMIIepaTypbl C HCII0/Ib30BaHWEM aHA/IOrOBBIX M
1[UGPOBLIX TIPUOOPOB, 3aMMCHIBATH TOKa3aHWsS TPUOOPOB C YYETOM
3aJjaHHOM abCOMIOTHOM TIOTPEITHOCTH U3MePeHU;

TIPOBO/IUTh UCCJIe/IOBAaHME 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT APYrOM C UCIOJ/Ib30BAHUEM MPSIMbBIX U3MepeHUM (3aBUCUMOCTH IyTH
PaBHOMEDHO [BWKYIErocs Tejla OT BPeMEHW [BWXEHUS Tesa, CUJIbL
TPEHMS CKOJIb)KeHUsI OT Beca Tesa, KauecTBa 00pabOTKH ITOBEPXHOCTeMH
TeJl U He3aBUCHMOCTH CHJ/IbI TPEHHsI OT IUIOL{aJ{ CONPHKOCHOBEHHUS
TeJl, CU/Ibl YIIPYTOCTH OT Y/YIMHEHNs IPY>KUHbI, BbITA/IKUBAIOLLEH CHJIbI
oT 06béMa TOTPY>KEHHOM YacCTH Tejla U OT MJIOTHOCTU >KUJKOCTH, eé
HE3aBUCHMOCTU OT TUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO Tes0, YCJI0BUM MJIaBaHuUs TeJl, YCJI0OBUM PaBHOBECHS pblyara
¥ OJIOKOB), y4acTBOBaTh B ITIJITAHWUPOBAaHWM y4eOHOTO HCC/IeZOBaHUS,
cobupath  yCTAaHOBKY W  BBINOJHATH  W3MEPeHus,  Claeays
Npe/iJIO)KeHHOMY  T7laHy, (UKCUpPOBaThb pe3y/bTaThl TOJyYeHHOMU
3aBUCUMOCTH (hH3UUECKHX BeMUMH B BUE TIPeI0KeHHbIX TabuI] 1
rpauKoB, /iesiaTh BIBO/IbI TI0 pe3y/bTaTaM MCC/e/l0BaHus;

MIPOBOJUTh KOCBEeHHble M3MepeHUs: (r3UuecKuX BeJUUrH (TIJIOTHOCTh
BellleCTBa >XUJKOCTU W TBEDJOrO Teja, CAa TPEHUSI CKOJIb)KEHUS,
[laB/leHue BO3/JyXa, BBbITAJIKMBAWOLAsg CWla, [JeWCTBYHOLlasg Ha
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TOTPYKEHHOE B >KUJKOCTh TeJsio, KO3(DPUIIMEHT T0/Ie3HOTO [JIeHCTBUS
MPOCTBIX MEXaHWU3MOB), CJ/Ie/iys TIPE/JIOKEHHOW WHCTPYKLUM: TpHU
BBINOJIHEHMU U3MEPEeHUA COOMPATh SKCIEPUMEHTA/IbHY0 YCTAHOBKY U
BBIUMC/ISTH 3HAUeHHEe UCKOMOM BeTMUNHbI;

coOmolaTh  TIpaBWIa  TeXHUKU 6e30MacHoCTH nmpu pabore cC
nabopaTopHBIM 000PY/JOBaHUEM;

yKa3bIBaTh MMPUHIUIIBI 1eHCTBHS IPUOOPOB U TeXHUYECKUX YCTPOMCTB:
BeChbl, TEPMOMETD, JUHAMOMETp, COOOIIaroIuecss CoCyabl, bapoMeTp,
pbluar, NOBMKHBIN ¥ HETTOABM>KHBIHN 010K, HAaK/IOHHAS TJIOCKOCTH;
XapaKTepU30BaTh TIPUHLUTIBI IeHCTBUS HW3YYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX OnucaHusg (B TOM UUCIIE:
TIO/IIIIMITHUKY, YCTPOWCTBO BOJIOTIPOBO/IA, TUJPABIMYECKUIN TIpecc,
MaHOMeTp, BbICOTOMEpD, MOPIIHEBOM HACOC, apeoMeTp), HCIO/b3ys
3HaHUSI O CBOWCTBAax (HU3NUECKUX SIBJIEHUH W HeoOXoJuMbie
¢bu3nUecKre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMephbl  (HaxoAuThb HWHGOPMAIMI0O O TIpUMepax)
MIPAKTUUeCKOTO UCII0/Ib30BaHUs (hH3UUeCKHUX 3HaHWW B TTOBCEIHEBHOMN
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIpU obpartiieHny ¢ ipubopaMu
¥ TeXHUUeCKHMH YCTPONCTBaAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTHYeCKOT'0 TIOBeZIeHHsI B OKpY Katolllell cpefie;
OCYIIIeCTB/SATH OTOOP WCTOYHMKOB WH(opMaruu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOINXCSA 3HAHUM W TyTEM CpaBHEHWS Pa3/IMYHBIX HCTOYHWKOB
BbIIeNIITh MH(POPMAIWIO, KOTOpasl SIB/ISeTCS IIPOTHBOPEUMBOM WK
MO>KeT ObITh HeJJOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU  BBLITIOJTHEHWM  yueOHBIX  3aZlaHUM ~ Hay4yHO-
TIOTTY/ISIPHYIO  JIUTEpaTypy (U3MUeCcKoro cojiepkKaHusi, CIIPaBOYHbIE
MaTepuanbl, pecypcbl ceTd VIHTepHeT, B/afieTb MpUEMaMHU
KOHCTIEKTUPOBAHUsI TeKCTa, mpeobpa3oBaHus WHGOpMAalUA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/iaBaTh COOCTBeHHBbIE KpaTKHe MHCbMeHHbie U yCTHbIE COOOIeHUs
Ha OCHOBe 2—3 UCTOYHUKOB MH(MOpMaliy (pr3nuecKoro cofiep>kaHusl, B
TOM 4YHC/e MyOJUYHO [le/laTh KpaTKhe COOOIeHUss O pe3yJbTaTax
MPOEKTOB WM yueOHBIX HCC/IeOBaHWM, TPH 3TOM TPaMOTHO
WCI0J/Ib30BaTh U3yUeHHbIN TOHATUMHBINA anmapaT Kypca (U3UKHY,
COTIPOBOXK/IaTh BLICTYTIJIEHYE TIpe3eHTalliel;

TIPYU BBITIOJTHEHUU yueOHBIX TTPOEKTOB W WCC/IeJOBAaHUM pacIipefiesisiTh
00513aHHOCTH B TPYIIle B COOTBETCTBUU C TIOCTaBJeHHBIMHU 3a/ladyaMH,
CJIeUTh 3a BBITOJIHEHHWEM TUIaHa JeMCTBUM, afZieKBaTHO OI|eHWBATh
COOCTBeHHBI BK/IaZi B  JeSATeJIbHOCTh TPYIIIbl, BBICTpAaUBAaTh
KOMMYHUKaTUBHOE B3aUMOJIEMCTBYe, yUNThIBasi MHEHUE OKDY KarOIIHX.
KOHIy oOyueHusi B 8 Kjiacce mpeZiMeTHble pe3ysibTaTbl Ha 0a30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

WCII0/Ib30BaTh IIOHATHSI: Macca W pa3Mepbl MOJIEKYJI, TeIuIoBOoe
JBIDKEHME aTOMOB W MOJIEKYJ, arperatHbie COCTOSIHUSI BelleCTBa,
KpHUCTa/uyInuecKre U aMop(Hble Tesia, HAChII|eHHbI ¥ HeHaChIILeHHbI!
rnap, BJaXHOCTb BO3/lyXa, TeMmnepaTypa, BHYTDEHHsISI SHeprus,
TeIUVIOBOM  JBUraTe/ib, 3/IeMEHTApHbIA  3JIKTPUUECKUW  3apsij,
37IeKTPUYECKOe TI0Jie, TIPOBOJAHUKUA M [IASJIEKTPUKH, MOCTOSHHBIU
37IeKTPUYECKUM TOK, MarHUTHOE TI0JI€;



pa3nuyath siBjieHus (TeryIOBoe paciliipeHue U CxKaTuve, Terionepe/aya,
Ter/Ji0OBOe  paBHOBeCHEe, CMauvBaHWe, KaNWIspHble  sIBJIEHUS,
vcriapeHue, KOH/IeHcal[us, Ti/IaB/ieHue, KpHUCTa/TU3al[us
(oTBepAeBaHue), KUIleHWe, Termjonepejaya (TerIONPOBOAHOCT,
KOHBEKI[Us1, U3/TyueHue), 371eKTpu3aliys Tesl, B3auMO/leiiCTBUe 3apsi/iOB,
JencTBuYs 3JIeKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBUe MarHUTOB, [IeliCTBYe MarHUTHOTO T10Jisi Ha IPOBOHUK
C TOKOM, D3/eKTPOMarHUTHas HWHAYKIMs) T10 OINWCAHUID UX
XapaKTepHbIX CBOMCTB W Ha OCHOBE OMbITOB, JA€MOHCTPHPYIOIIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUHW B
OKpy»KatollleM MUpe, B TOM uuc/ie (pu3nueckude SiBJIeHUs B TIPUPOJie:
MOBEDXHOCTHOE HaTsDKeHWe U Kallu/uIsIpHble SiBJIeHUsI B TPHUPO/Ie,
KpUCTas/ulbl B mpupojie, usnydeHue CosHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, o0Opa3oBaHHWe PpOChl, TyMaHa, WHes, CHeTa,
j/7IeKTpUUecKue siBJieHUss B aTMocdepe, 37eKTPUUECTBO >KUBBIX
OpraHU3MOB, MarHuTHOe Tojie 3em/H, Jpeid TMOMHOCOB, POJib
MarHuTHOTO TI0JIsL [I/Isl KU3HU Ha 3emJie, TIOJISIPHOe CUsIHUe, TIPU 3TOM
MepeBOAUTh  TPAKTUUECKyH0  3ajauyy B  yueOHyIO,  BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKu) (hU3UUeCKUX SIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBONCTBA TeJl U (uU3nMueckude siBJeHUS,
UCToyib3ysi  (u3uueckue BeJIMUMHBI  (TeMIiepaTypa, BHYTPeHHSis
SHeprusi, KOJMUeCTBO TerUIOThl, yje/bHas TerI0éMKOCTb BelleCTBa,
yZenbHas TeIJIoTa IIaBeHus, ye/lbHas TeryioTa mapoo0Opa3oBaHMs,
yZe/ibHas TeI/ioTa CropaHusi TOIUIMBA, KO3(PGUILMEeHT T0Jie3HOro
JeNCTBUSL TeIJIOBOW MalllMHbI, OTHOCUTe/IbHasi BJIaKHOCTb BO3/yXa,
3/IeKTPUUECKUM 3apsi[i, Cua TOKa, 3JIeKTpUUeCKoe HarpsbKeHue,
COTIPOTUB/IEHWE TIPOBOJHUKA, Y/e/ibHOe COMpPOTUB/eHHe BellecTBa,
paboTa ¥ MOIIHOCTh 3/IEKTPUYECKOT'0 TOKA), TIPY ONMUCAHWH TTPaBUIbHO
TPAKTOBATh (PU3NUECKUI CMBIC/T UCTIO/Tb3YEeMbIX BETMUHH, 0003HaAUeHHUS
Y e[JMHULIbI (PU3NUECKUX BeJIUUKH, HAXOAUTh (DOPMYJIbI, CBS3bIBatOII[1e
JaHHy0 (U3UUeCcKyl0 BeIUUMHY C JAPYTMMU BeJIMUMHAaMW, CTPOUTH
rpauKy M3yyeHHbIX 3aBUCUMOCTel (PU3nUeCcKUX BeTMUUH;
XapaKTepu30BaThb CBOWCTBA TeJs, (PU3nuecKue SIBIEHUSI U TMPOLECChI,
MCII0J1b3Yysi OCHOBHbIE TI0/I0XKEeHUSI MOJIEKY/IIPHO-KWHeTUUYeCKON Teoprun
CTpPOEHUsI  BelleCTBa, TMPUHLIUI  CyMNeprio3uiuu  mosjeit  (Ha
KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHHus 3apsifia, 3akoH Owma s
ydacTka 11emu, 3akoH [bxoynsi—J/IeH1a, 3aKOH COXpaHeHUs SHepruu, npu
3TOM /laBaTh CJIOBECHYI (POPMY/JMPOBKY 3aKOHa W 3alMChiBaTh €ro
MaTeMaTHh4yecKoe BbIpa)KeHUE;

00BSICHATh (PU3MUecKHe TIPOL[eCChl M CBOMCTBA TeJ, B TOM UHC/Ie U B
KOHTEKCTe  CUTyal[uii  TNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITh IPUYMHHOC/IE/ICTBEHHBIE CBSI3H, CTPOUTHL 00BsicCHeHHe u3 1-2
JIOTUYECKUX I11aroB € OMopoi Ha 1—2 W3yueHHbIX CBOMCTBA (hpM3UUECKUX
sIBJIeHUM, (DU3MUYeCKUX 3aKOHOB M/ 3aKOHOMEPHOCTe;

peliaTh pacuéTHble 3aZilaud B 2—3 [1eliCTBUS, WCIIO/b3ysl 3aKOHBI U
dbopmMyibl, CBsi3bIBarOllMe (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/iu3a
yCJIOBUS 3aJlauM 3alUChbIBaTh KpaTKOe yCJIOBUeE, BBISB/ISTh HEJOCTATOK
NAHHBIX 711 pellleHWs] 3aJaud, BbIOWpaTh 3aKOHBI U (POPMYJIBI,
HeoOXoAuMble [Ji eé pellieHHs], TPOBOAUTh pPacuéTbl U CPABHUBAThH



MnojiydeHHOe 3HaueHWe (PU3NUeCKOW BeJIMUMHbI C U3BECTHBIMU
JAHHBIMU;

pacrio3HaBaTh TPO0JIEMbI, KOTOpPble MOXKHO PpeIIUTb TIPH TTOMOIIH
(bur3nUeckux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHusl, BbIIe/sTh
TpoBepsieMoe TpPe/Io/ioKeHue, OLleHUBaTh MPAaBUWIBHOCTL TOPsiKa
TIPOBe/IeHUs] UCCJIe[IOBaHUsl, /leJlaTh BIBO/IbI;

MIPOBO/IUTL OIBITHI 110 HAO/IO/IeHUI0 (PU3NUEeCKUX SBIEHUNA WIH
¢bu3nueckux CBOWCTB Ten (KanmWuispHble sIBJeHUs, 3aBHCHMOCThb
JaBJIeHUsT BO3/lyXa OT ero o0béMa, TemIiepaTyphl, CKOPOCTHU Tpoiiecca
OCTbIBaHWS U HarpeBaHWs NPU U3TyUeHWU OT I[BeTa H3JIyydarolieit
(morsionjaroieli) MOBEPXHOCTH, CKOPOCTb WCHapeHusi BOJbl OT
TeMIlepaTyphl >KUJKOCTA U TUIOIIQ/IA €€ TOBEePXHOCTH, 3J1eKTpU3alus
Tel W B3aUMOJEUCTBUE 3eKTPUUECKUX 3apsifioB, B3aUMO/leliCTBUe
MOCTOSIHHBIX MarHUTOB, BU3ya/ii3aliusi MarHUTHBIX M0JIel MOCTOSTHHBIX
MarHuTOB, [JeWCTBUSI MarHWTHOTO TIO/ISi Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3/IEKTPOMarHUTa, CBOMCTBA 3JIEKTPO/IBUTaTe/isi OCTOSIHHOTO
TOKa): (hOpMyMpOBaTh IIpOBepsieMble TIPeATIONIOKEeHUs], COOMpaTh
YCTaHOBKY W3 TIPeJJI0KeHHOTO 000pY/J0BaHMUsI, OIMCHIBATbL XOJ OITbITa
1 (GOpMyIMPOBAaTh BbIBO/bI;

BBLITIOJIHATbL ~ TIPsIMble  W3MePeHUs TeMIlepaTypbl, OTHOCUTe/bHOU
BJIQXXHOCTA BO3/[yXa, CWIbl TOKA, HAMpPsOKeHUs C UCI0J/Ib30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JaTUYMKOB (PU3MUECKUX BEJTUUWH, CDABHUBATh
pe3y/ibTaThl W3MEpPeHWMM C  yuéTOM  3aJ[aHHOM  abCOMIOTHOM
MOTPeIIHOCTH;

TIPOBO/IUTh UCCJ/Ie/IOBAHUE 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT [pPYrod C WCHOJIb30BaHWEM TMPSIMbIX W3MEpPEeHUM (3aBUCUMOCTb
COTIPOTUB/IEHUS] TIPOBOZHUKA OT €ro [JjIUHbI, TUIOIIa TOMepeuHoro
CeueHUs] U YJleTlbHOTO COIPOTHBJIEHUs Bell[eCTBa MPOBOJHUKA, CHUJIbI
TOKa, WAYIero uepe3 TPOBO/IHMK, OT HalpsDKeHWs1 Ha ITPOBOJHUKe,
HCC/e/loBaHYe T10C/e/IoBaTe/IbHOTO W Tlapa/l/ie/lbHOTO COeJMHeHui
TIPOBO/IHUKOB): TIJITAHUPOBAaTh MCC/IeflOBaHHe, COOMpaTh yYCTAaHOBKY U
BBITIO/IHATb U3MePeHUs, C/ie[ysi MPe/[/I0’KeHHOMY T/laHy, (PMKCUPOBaTh
pe3y/ibTaThl TIOJYUeHHOW 3aBUCHMOCTU B BHe Talb/ul] U TpadurKOB,
JleiaTh BBIBO/IBI 110 pe3y/ibTaTaM UCC/ieJ0BaHMUS;

MIPOBOJUThL KOCBEHHble U3MepeHUusi (PU3nueckKux BequuuH (yjenbHasi
TeTUIOEMKOCTh Bell[eCTBa, COMPOTHB/IEHWE TIPOBOAHMKA, paboTa u
MOII[HOCTb 3JIEKTPUUYECKOr0 TOKA): MJIAHUPOBaTh U3MepeHHs, COOMpaTh
9KCIIepUMEeHTaIbHYI0 YCTaHOBKY, C/efys MpejjioXKeHHOW UHCTPYKIIUH,
Y BBIUUC/ISATH 3HaUeHWEe BeJINUMHbI;

cobmoaTh TIpaBWIa TeXHUKA 0Oe30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

XapaKTepu30BaTh TIPUHIUTIBI IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX onucaHusg (B TOM UUCIIE:
CHCTeMa OTOIIEHUS IOMOB, TUTPOMETP, MapoBasi TypOWHa, aMITIepMeTp,
BOJIbTMETP, CUETUUK I7IEKTPUUECKOU SHEPIruH, 3/1IeKTPOOCBETUTE/IbHbIe
TIpuOOpHI, HarpeBaTeJibHbIe 3JIEKTPOTPHUOOPEI (mpuMephI),
3/IeKTpUUecKue TMpeJoXpaHUTe/NU, 37eKTPOMArHuT, 3/IeKTPOJBUTaTe b
MOCTOSIHHOTO TOKa), WCIMO/b3ysl 3HAHUS O CBOMCTBaX (PU3NUECKUX
ABJIEHUH 1 HeobxoquMble (pr3ruecKrie 3aKOHOMEPHOCTH;

pacro3HaBaThb MPOCThble TeXHUUECKHWe YCTPOMCTBA U U3MepuTesbHbie
npubOpbl TI0O CXeMaM U CXeMaTUYHbIM pHUCYHKaM (GKUJKOCTHBIN
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TePMOMETP, TePMOC, TICUXPOMETp, TUTPOMETP, JIBUraTe/ib BHYTPEHHEero
CropaHusl, 37eKTPOCKOII, PEOCTaT), COCTaBJISATb CXeMbl JIEKTPUUECKUX
1erleld C TIOC/Ie/loBaTe/lbHBIM W Tapajijie/lbHbIM — COeiMHEeHHEM
3JIEMEHTOB,  pa3/uiuasi  yCJAOBHble  0003HaueHWs  37IeMEeHTOB
37IeKTPUYECKUX Liernew;

MIPUBOAUTL NpUMephbl  (HaXOAuTh HHOOPMAI[MI0O O IpHUMepax)
MIPaKTUUEeCKOT'0 MCI0/Ib30BaHUsl (hHM3MUeCKUX 3HAHWM B IOBCEHEBHOM
JKU3HM 7151 o0ecrieueHust 6€30I1aCHOCTH TIPH 00palljeHuy ¢ ImprubopamMu
¥ TeXHUUECKHMH YCTPONCTBAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT0 TIOBe/IeHUsI B OKPY Katolllei cpefie;
OCYIIeCTB/ISITh TOWUCK HWHMOpPMaIMK (PU3NUECKOr0 COo/lepXKaHusl B
VHTepHeTe, Ha OCHOBe WMEIOIIUXCS 3HAaHUN UM MyTEM CpaBHEHUs
JOTIOJIHUTE/IbHBIX HCTOYHMKOB BBIJENSATh HH(OpMaLMIO, KOTOpast
SIBJIIETCSI IPOTUBOPEUNBOI UM MOKET OBITh HeJJOCTOBEPHOM;
WCTIO/Tb30BaTh TIPW  BBLITIOJTHEHWM  yueOHBIX  3aZlaHMM ~ Hay4YHO-
MOMNYJIIPHYIO JIUTepaTypy (PU3NUecKoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpuUéMaMu
KOHCITeKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsI MHGOpPMALMK W3 OHOI
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE TTMChbMEHHBIE U KPAaTKWe YCTHbIe COOOIIeHws,
0000mas uH(pOpPMAI[I0O W3 HECKO/JbKHX KMCTOYHHKOB (DHU3UYECKOTrO
cofiep)KaHusi, B TOM 4HC/Ie IyO/JIMYHO TIPeACTaB/IAThL PpPe3yabTaThl
MPOEKTHOM WM WCC/Ie/IOBATe/IbCKON  [leATe/IbHOCTH, TPU  ITOM
rPAMOTHO MCIIO/Ib30BaTh HW3YUEHHbIM TMOHSATUWHBIA ammapaT Kypca
(bu13UKY, COTTPOBOXK/IaTh BBICTYTI/IEHUE TIpe3eHTalluel;

TIPU BBITIOJTHEHUM y4eOHBIX TMPOEKTOB W HCC/IeJOBAaHUM (DU3MUeCKUX
TIPOIL[ECCOB pacrpeziesiAiTb 00sS3aHHOCTH B TPYIIe B COOTBETCTBUHU C
MOCTaB/IeHHBIMU 3a/lauaMU, CJIeIUTh 3a BBITIOTHEHHEM II/laHa JelCTBUi
1 KOPPEeKTHPOBAaThb €ro, aJ[eKBaTHO OI[€HHMBATh COOCTBEHHBLIM BK/IAJ B
JesTe/IbHOCTh TPYIIIIBI, BLICTPAMBATh KOMMYHUKaTUBHOE
B3aKMO/ieliCTBUe, MIPOSIB/ISAS TOTOBHOCTh pa3pelliaTh KOH(PIUKTHI.

KOHI[y oOyueHrs B 9 Kjacce TpefMeTHbIe pe3y/bTaThl Ha 0a30BOM

YPOBHE /I0J/DKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHUH:

WCI0J/Ib30BaTh TMOHATHS: CHCTeMa OTCUéTa, MarepuasbHasi TOUKa,
TPaeKTOpUsl, OTHOCUTEbHOCTb MeXaHUYeCKOoro JIBUDKEHUS],
nedopmariius (yrpyras, riacTiuyeckas), TpeHue, [IeHTPOCTPeMUTe/IbHOe
yCKOpeHHe, HeBeCOMOCTb U TIepPerpy3KH, IeHTp TsHKeCTH, abCOMIOTHO
TBEpZIOe Teno, LIeHTpP TSDKeCTu TBEPJOro Tejla, paBHOBecUe,
MeXaHW4YecKre KoyieOaHWsi U BOJIHBI, 3BYK, UH(Pa3BYK U YyJIbTPA3BYK,
3/1eKTPOMAarHuTHbIe BOJIHBI, I1lIKaja 3/€KTPOMAarHUTHLIX BOJIH, CBeT,
O/M30pYKOCTh ¥ [1aTbHO30PKOCTh,  CIIEKTPhI  UCITyCKaHUS U
rorsioiieHus;, aabda, OeTa- ¥ ramMma-u3/ydeHus, WU30TOIIbI, sifiepHast
SHepreTHKa;

pasnuyath siBjieHus1 (PaBHOMEpHOe 1 HepaBHOMePHOe TpsSIMOIMHeHOe
NBIDKeHWe, PaBHOYCKOpeHHOe TIPSIMOJIMHeHOe [BUKeHHe, CBOOOHOe
naZieHue  TeJ, paBHOMEpDHOe  [BW)KEHHWe 10  OKDPY’KHOCTH,
B3aUMO/IeliCTBUe  Tejl, peakTUBHOe [BWKeHue, KoJiebaTesbHOe
OBWDKeHWe (3aTyxarollde W BbIHYKAEeHHble KoyieOaHWs), pe30HaHC,
BO/ITHOBOE  [IBIDKeHWe,  OTpakeHue  3ByKa,  I[psIMOJIMHeNHOe
pacrnpocTpaHeHue, OTpakKeHue U TpejoM/ieHWe CBeTa, I[10JHOe
BHyTpeHHee OTpakeHHWe CBeTa, pa3/ioykeHHe 0esioro cBeta B CIEKTP U



CJIO’KeHUEe CIeKTpasbHbIX LIBETOB, OWCIEPCUsl CBETa, eCTeCTBEeHHast
PaJiM0AaKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOrO CIeKTpa U3/TydeHust)
MO0 OMNWCAHUI0 KX XapaKTepHbIX CBOWMCTB W HAa OCHOBE OMbITOB,
JeMOHCTPUPYIOIIUX JJaHHOe (h13huecKoe sIB/IeHUE;

pacrio3HaBaThb TIPOSIBJIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy)KatolljeM Mupe (B TOM uucie ¢u3nueckue siBjieHUsI B TPUPOJIe:
MPUIUBbI W OTJIMBBI, [BWKeHUe T1uiaHeT COJIHEUHOW CUCTEMBbl,
pEaKTUBHOE [BWKEHUE JKHWBBIX OpPraHW3MOB, BOCIIPUSATUE 3BYKOB
JKABOTHBIMM, 3€MJIETPSICeHHEe, CeMCMUUYeCKre BOJIHBI, L[yHaMH, 3XO,
I[BETa TeJI, ONITHUUeCKUe SIBJIEHUs B MPHUPOJe, OMooruueckoe /elcTBre
BU/JIUMOTO, yJbTPA(UOJIETOBOTO U PEHTTeHOBCKOr0  HW3/lyuYeHUM,
eCTeCTBEHHBbIM  pa/IMOaKTUBHBIM  (OH,  KOCMUYeCKuWe  JIyuH,
PaJM0aKTUBHOE  U3ydyeHWe TNPUPOAHBIX MWHEpPA/OB, JeHCTBUE
PaJM0AKTUBHBIX W3/IyUYeHWW Ha OpraHyM3M uejioBeKa), MpU 5TOM
MepeBOAUTh  TPAKTUUECKYH0  3ajauy B  yueOHyIO, BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKK) (hU3MUeCKUX sIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckude siBJeHUS,
WCIOJIb3ys (PU3ruecKure BeJIMUMHbI (Cpe/iHssi U MIHOBEHHasi CKOPOCTh
TeJsla TIpU HepaBHOMEPHOM [IBW)KEHUH, YCKOPEHHUe, IepeMellleHne, MyTh,
yIJIOBasi CKOPOCThb, CW/IAa TPEHWs, CWla YIPYTrOCTH, CUIa TSDKEeCTH,
yCcKopeHHe CBOOOJHOTrO TajieHusi, BeC TeJja, UMITyJIbC TeJa, UMITYJIbC
CWIbI, MeXaHWueckass paboTa ¥ MOII[HOCTb, TIOTeHI[Ha/lbHAs SHEepPrus
Tesla, MOJHSTOrO HaJ, MOBEPXHOCTbIO 3€MJIU, MOTEHLUA/TIbHAs SHEPTUst
CKaTOW TPY)KWHbI, KUHETHWYECKasi SHeprus, IOJIHasi MeXaHWuecKast
SHeprusi, Mepyuosi W YacToTa KosjebaHWH, AJIMHA BOJHBI, T'POMKOCTB
3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, IOKa3are/b IpeJIoMJ/IeHUs
cpejibl), TpY OIMCAHWK TPAaBUIBHO TPAKTOBaTh (PU3NUECKUN CMBIC/
WCTIO/Tb3yeMbIX BeJIMUMH, 0003HaUeHUs U eJUHUIBI  (HHU3NUeCKAX
BeJIMUMH, HaXOAUTh (hOPMYyJbl, CBSI3bIBaloll[Me JaHHYHO (DU3NUECKYHO
BeJIMUMHY C JPYTMMHU BeJMUMHAMU, CTPOUTh TpadUKU H3yUeHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTMUNH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U TMPOLECChI,
VCIIO/Tb3Ys 3aKOH COXPaHEeHUs! SHEPTryUU, 3aKOH BCEMUPHOIO TATOTEHUS,
MPUHLIAI CYTEepHO3ULIUM CWI, TPUHLUIT OTHOCUTENbHOCTU ['anusnes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHeHUs1 UMITyJ/IbCa, 3aKOHbI OTPa)KEeHUS U
TIpeJIOM/IEHUs] CBeTa, 3aKOHbl COXpPaHEeHWsl 3apsifloBOr0 M MaCCOBOTO
yucen TIpU SIIEPHBIX peakUUsiXx, NpU 35TOM JaBaTb CJIOBECHYIO
GbopMyMpOBKY 3akKOHa M  3alWCbiBaTb €ro MaTreMaThuyeckoe
BbIDaKeHUE;

00BSICHATH (PU3MUecKHe TIPOLeCChl M CBOMCTBA TeJ, B TOM UHC/Ie U B
KOHTEKCTe  CUTyaludd  [PAaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:
BBISIB/ISITH TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHWe U3 2—
3 JIorMYecKuX IIaroB C OMOpPOM Ha 2-3 W3y4YeHHBbIX CBOWCTBA
bu3nueckux siBieHUM, (PU3nUecKux 3aKOHOB W/TM 3aKOHOMEPHOCTel;
peliaTb pacyéTHble 3a/aud (Omuparoliyvecss Ha CUcTemy wu3 2-3
ypaBHEHUM), UCMOJb3ys 3akKOHbl U  (OpMy/bl, CBsSI3bIBAIOIIIVE
¢u3rueckue BeIMUMHBI: Ha OCHOBE aHaau3a yCJIOBUSL 3a/lauM
3aNuChIBaTh KpaTKOe YyCJIOBWE, BBIAB/ISATb  HEAOCTAKOILIMe WU
M30BITOUHbIE /IaHHbIE, BHIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE
[J/1s1 pellleHusi, MPOBOJWTb pacyéTbl U OLEHUBaTb DPEaTMCTUYHOCTh
MOJIy4YeHHOT0 3HaueHUs1 (H3UUeCKol BeJIMUMHbI;



pacrio3HaBaTh TPOOJIEMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
(bur3nUecKux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHuUsl, BbIIe/sTh
1poBepsieMoe Tpe/Io/ioKeHue, OLleHUBaTh PAaBUWILHOCTh TOPsi/Ka
MpOBe/IeHUsI UCC/ie[JOBaHus, JieJlaTb BbIBOJbI, WHTEPIPETUPOBATh
pe3y/ibTaThbl HAaOJTIO/I€HUI U OTIBITOB,

MIPOBO/IUTH OITBITHI 110 HAO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WIH
(bur3nueckux CBOMCTB Tes (U3yueHre BTOPOro 3aKkoHa Hbl0TOHa, 3aKOHa
COXpaHEeHUsI SHePryH, 3aBUCHMOCTh Tiepro/ia KojieOaHui MPY>KUHHOTO
MasiTHUKA OT MaCChl 'Py3a U >KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUIATYIbl MajibIXx KoJiebaHUi, TPSMONMHENHHOe pacripOoCTpaHeHHe
CBeTa, pa3jiokeHWe O0esloro CBeTa B CIEKTP, H3ydeHHe CBOMCTB
1300pa>keHUs B TIJIOCKOM 3epKajie ¥ CBOMCTB W300pakeHUs TIpeMeTa B
cobuparolieli 1uH3e, Hab/TI0/[eHre CIUIOMIHBIX M TMHeHYaThIX CIIeKTPOB
W3/TyUeHUs): CaMOCTOATebHO COOMpaTh YCTAaHOBKY W3 W30BLITOYHOTO
Habopa 000py/ZOBaHUs, OMUCHIBATH XOJ OMbITa W €ro pe3y/bTaThl,
(dbopMyMpoBaTh BHIBOJbI;

MPOBOUTL TIPM  HEOOXOAWMOCTU CepHi0 TPSMBIX  HM3MePeHHH,
oripefiesisisi  CpefiHee 3HaueHWe U3MepsieMOl BenuuuHbl ((PoKycHoe
paccTosiHMe COOHparoIiell JIMH3bI), 00O0CHOBBLIBATHL BBIOOp criocoba
r3MepeHus (M3MepUTeIbHOTO Mprubopa);

MPOBOJUTL UCC/Ie/JOBaHHE 3aBUCUMOCTeM (PU3NUeCKUX BeUUMH C
MCI0J/Ib30BaHMEeM TIPSIMbIX M3MepeHul (3aBUCUMOCTb MyTU OT BpeMeHHU
TIpU pPaBHOYCKOPEHHOM JBM>KeHUU 0e3 Haua/lbHOM CKOPOCTH, TepHo/ia
Kosie0aHMI MaTeMaTHUUeCKOTO MassTHHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yrjla OTpakeHusi CBeTa OT yrJja IajleHys 1 yrja MpeioM/ieHus OT yrja
nafieHys1): TIJTAaHWUPOBaTh MCC/IeflOBaHHEe, CAaMOCTOSITeJIbHO COOWpaTh
yCTAaHOBKY, (DUKCUPOBaTh pe3y/bTaTbl TIOJIyYeHHOW 3aBUCUMOCTHU
¢bu3MUeCKUX BeJIMUMH B BUje Tabui] v rpadukoB, JenaTh BBIBO/LI T10
pe3y/bTaTaM UCC/Ie/JOBaHuS;

MIPOBOJUThL KOCBEHHble Uu3MepeHHsi (DU3UUeCKUX BeIUUUH (CpefHsis
CKOPOCTb W YCKOpDeHHe Teja Mpd paBHOYCKOPEHHOM [IBM)KEHUH,
yCKOpeHHe CBOOOHOTO TafieHHs], KECTKOCTb TIPY>KUHBI, KO3 UITeHT
TPEeHUsI CKOJIbKeHUsI, MeXxaHuuecKass paboTa ¥ MOIIHOCTh, UacToTa U
nepyuos, KosiebaHW MaTeMaTHUeCKOro W TIPY)KUHHOTO MasTHHKOB,
OINTHYecKasi CWia coOuparoied JIMH3bI, pPaJUOAaKTUBHBIA (DOH):
TJIaHAPOBATh M3MepeHwUs], COOMPAaTh SKCTIepUMEeHTa/IbHYI0 YCTaHOBKY U
BLITIOJIHATL ~ WU3MEPeHUs, Cieflys TpeJjioXKeHHOWM  UMHCTPYKIIUH,
BBIUUC/IATL 3HAueHUe BeJMUMHbl U aHa/JIU3UMPOBaTh I10JyYeHHbIe
pe3yJ/IbTaThl C YUETOM 3aZlaHHOM MOTPELIHOCTH U3MEePEHNUH;

cobmoaTh TIpaBWIa TeXHUKA 0e30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

pa3nuyaTh OCHOBHbIE TPU3HAKM HW3YUYEHHBIX (PU3NUECKUX MOJesiel:
MaTepuasnbHasi TOUKa, abCOJIFOTHO TBEP/[0€ Te/I0, TOUeUHBIM MCTOUYHHUK
CBeTa, Jiy4, TOHKas JIMH3a, TJlaHeTapHasi Mojle/ilb aTOMa, HYK/JOHHas
MO/leJib aTOMHOTO Si/Ipa;

XapaKTepU30BaTh TIPUHIUTIBI [IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHAYECKUX YCTPOMCTB C OIMOPOM Ha MX OnucaHusg (B TOM UUCIIE:
COUIOMEeTp, AAaTUUKKU TI0JI0XKeHUsl, PaCCTOSIHUSI U YCKODEeHUsl, paKeTa,
9X0JI0T, OYKH, TepuCKOI, oToanmnapar, ONTHYEeCKHWe CBETOBO/bI,
CMIeKTPOCKOM, [03UMeTp, Kamepa BuWIbCOHA), UCMO/b3ys 3HaHUS O



CBOMCTBaX (DU3NUECKUX sIBJIEHUA U HeoOXoAuMble (uU3NUYecKue
3aKOHOMEPHOCTY;

WCI0/Ib30BaTh CXeMbl M  CXeMaTUuHble DPUCYHKU  HW3YUYeHHBIX
TeXHUUeCKUX YCTPOICTB, W3MepUTeTbHbIX nipubopoB u
TEeXHOJIOTMUECKUX TPOLIeCCOB TP pellleHWH y4eOHO-TIPaKTHIeCKUX
3aJja4, ONTHYECKHe CXeMbl Jjisi TIOCTPOeHUs] U300payKeHUH B TIIIOCKOM
3epKasie U cobuparolieii TMH3e;

MPUBO/IUTL TIpUMephbl  (HaXxoAuTb UWHGOPMAIMI0O O T[pUMepax)
MPAKTUUYECKOT0 UCIMOJb30BaHUs (PU3NUECKUX 3HaHUI B TMOBCeJHEBHOMN
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIPU obpatiieHny ¢ ipubopamu
¥ TeXHUUECKHMH YCTPONCTBaMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT'0 TIOBe/IeHUs1 B OKPY Katolllei cpefie;
OCYIIeCTB/ISITh TOWUCK WHMOpPMaIMK (PU3NUECKOr0 CO/lepXKaHusl B
WHTepHeTe, caMOCTOSATe/NbHO (OPMY/IUpYys TOMCKOBBIM  3aripoc,
HaxOJUTb TYTU  OMpejle/ieHUusi  JOCTOBEPHOCTA  TOJIyYeHHOMU
vH(bOpMallMM Ha OCHOBe WMEIOIIUXCS 3HAaHUM U [IOTIOJIHUTeTbHBIX
MCTOUHHWKOB;

WCTIO/Tb30BaTh TIPU  BBLITIOJTHEHWM  yueOHBIX  3aZlaHUM  Hay4yHO-
MOMNYJ/ISIPHYIO JIUTepaTypy (PU3NUecKOoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpUéMaMu
KOHCTIEKTUPOBAHUsI TeKCTa, npeobpa3oBaHus WHGOpMalMA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBeHHbIE TTMChMEHHbBIE U YCTHBIE COOOIeHNs Ha OCHOBE
vH(bOpMaIMK U3 HECKObKHUX UCTOYHUKOB (hH3UUECKOT0 COJeprKaHus,
Ty O/TMuHO Tipe/ICTaB/ISTh pe3y/bTaThbl TIPOEKTHOM W
MCC/Ie/IoBaTe/TbCKOW IesiTeIbHOCTH, TIPU 3TOM IPaMOTHO HCII0/1b30BaTh
M3yuyeHHbIM TOHSTUMHBIA anmapaT U3ydyaeMoro pasjena (QuUsvku u
COTIPOBOXK/IaTh BBICTYIJIEHWE TIpe3eHTalell C y4éToM 0COOeHHOCTeM
ayJIUTOPUU CBEPCTHHKOB.



TEMATNYECKOE IVNTAHUPOBAHUE

7 KIIACC
Ko/mmuecTBO yacoB
No HanMeHoBaHMe pa3/iesioB OnekTpoHHbIe (MU poBHIe)
KoHTpo/1bHEBIE IIpakTHyeckue
n/m | ¥ TeM NpPorpamMMbIl Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI
Pa3zgen 1.®Pu3uKa U eé po/ib B N03HAHUH OKPY)KaloLero Mupa
bubnuoreka IIOK
11 PH3HKA - HayKa O MPHPOAE 2 0 0 https://m.edsoo.ru/7f416194
bubmoreka LJOK
1.2 o
VBIACCKHE BETIEIHBL 2 0 1 https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHaYUHbII 5 0 1 bubnuoreka IIOK
' MEeTO/| [I03HAHUS https://m.edsoo.ru/7f416194
Wtoro no pa3peny 6
Pa3pen 2.IlepBoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHH BellecTBa
bubmmoreka IIOK
2.1 C
TPOCHHE BELIECTBA 1 0 0 https://m.edsoo.ru/7f416194
[Brxenue u
2.2 B3aMMO/IEUCTBHE YaCTU 2 0 1 Bubmiorexa LOK
' A H https://m.edsoo.ru/7f416194
Bell[eCTBa
23 ArperarHble COCTOSIHUS 5 0 0 bubmoteka LIOK
’ BeI[eCTBa https://m.edsoo.ru/7f416194
Wtoro no paspeny 5

Pa3pen 3./IBimxeHue U B3aMoJjeiicTBHe TeJl




bubnuoreka IIOK

1 M
3 EXAHMACCKOE ABIDKERME 3 https://m.edsoo.ru/7f416194
3.9 Wuepius, Macca, B bubmmoreka IIOK
) MJIOTHOCTh https://m.edsoo.ru/7f416194
bubnuoreka IIOK
3.3 Cumna. B
u71a. BUART UL 14 https://m.edsoo.ru/7f416194
Wtoro no pa3peny 21

Paspen 4./laBieHue TBEépP/AbIX TeJl,

JKHUJIKOCTeH U ra3oB

[Hasnenue. Ilepesaua

41 JlaBjIeHUs TBEPABIMU 3 bubmoreka LIOK
' TeJlaMHU, KUAKOCTAMU U https://m.edsoo.ru/7f416194
rasamu
bubmoreka IIOK
4.2
Hlanerite xuAKOCTH > https://m.edsoo.ru/7f416194
bubmmoreka IIOK
4.3 A
TMOC(epHOe JaB/ieHre 6 https://m.edsoo.ru/7f416194
[elicTBUe )XUJKOCTH U Ta3a
4.4 Ha MOTPYKEHHOE B HUX 7 Bubmaorexa [JOK
' Py https://m.edsoo.ru/7f416194
Teso
Wtoro no paspeny 21
Pa3gen 5.PafoTa u MOIIHOCTH. DHeprus
bubnmoreka LJOK
N P
> aGoTa u MOIHOCTE 3 https://m.edsoo.ru/7f416194
bub6 OK
5.2 IIpocTbie MexaHU3MBbI 5 nomorexa I

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




bubnuoreka IIOK

5.3 MexaHuueckas 3Heprus 4 1
https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
PesepBHOe Bpems 3
OBLIEE KOJINMYECTBO
68 12

YACOB I1O ITPOI'PAMME




8 KV/IACC

HaumeHoBaHHe KoimyecTBo yacoB
Ne dnekTpoHHbIe (1{u¢poBbIe)
pa3fieJioB U TeM KoHTpo/bHEIE IIpakTHUYeckue
n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChI
MPOrpaMMblI padoThI padoThI
Pa3pen 1.Ten1oBble siB/IeHUA
11 CTtpoeHue U CBOMCTBA 7 0 0 bubmoTeka LJOK
' BeleCTBa https://m.edsoo.ru/7f4181ce
bubmioreka LJOK
1.2 Tennosbie mpoyecca! 21 1 > https://m.edsoo.ru/7f4181ce
Wtoro no pa3zpeny 28
Pa3pen 2.01eKTpruyecKrue 1 MarHUTHbIE SIBJIEHUS
OJIeKTPUYeCKHe 3apsiJbl.
2.1 3a SDKI;HHLIG Teﬂai I/IAX 7 0 1 Bubmorexa LIOK
. P . https://m.edsoo.ru/7f4181ce
B3aUMO/eNCTBHE
[TocTOsTHHBIM bubnuoreka LIOK
2.2 . 20 1 7
3/IeKTPHUUECKUU TOK https://m.edsoo.ru/7f4181ce
bubmoteka LIOK
2.3 M
ArHUTHBIE ABTEHMA 6 1 15 https://m.edsoo.ru/7f4181ce
24 OJIeKTPOMarHuTHas 4 0 0 bubmoteka LIOK
’ UHYKLIHST https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHOe Bpemsi 3
OBLIEE KOJIMYECTBO
68 3 14.5

YACOB I10 ITPOI'PAMME




9 K/IACC

HaumenoBauue KosimuecTBO uacoB
No OnekTpoHHbIe (UG poBbIe)
Pa3/ie/IoB H TeEM KoHTpo/ibHBIE IIpakTH4yeckue
n/m Bcero oOpa3oBare/IbHbIE PeCypChl
NporpaMmslI paboTbI padoThI
Pa3zpgen 1.Mexannueckue sBJIeHUA
MexaHnueckoe Bu6 LIOK
nbmoTeKa
1.1 BIDKEHHE U CIIOCO0bI
A 10 0 1 https://m.edsoo.ru/7f41a4a6
ero OIUCaHus
. bubmoreka LIOK
1.2 B3aumogeiicTBure Ten
A 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
1.3 3aKOHbI COXpPaHEHUS
P 10 0 3 https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pasjen 2.MexaHuuyecKue Ko/ie0aHus U BOJTHbI
51 MexaHnueckue ; 0 3 bubmuoreka LIOK
' Kos1ebaHust https://m.edsoo.ru/7f41a4a6
99 MexaHnueckre BOJIHBI. 3 1 3 bubnuoreka LIOK
’ 3ByK https://m.edsoo.ru/7f41a4a6
Nroro nio pazgeny 15
Pa3zgen 3.J/1eKTpOMarHUTHOE 10JIe U 3/IeKTPOMarHUTHbIE BOJTHBI
3.1 O/1eKTpOMarHUTHOe 6 0 2 bubnuoreka LIOK
noJje v https://m.edsoo.ru/7f41a4a6

3JIEKTPOMdIHUTHEIE




BOJIHBI

Wtoro no paspeny 6
Pa3pgen 4.CBeToBbIe sIB/IeHUS
3aKOoHbI bubmiorteka LJOK
4.1 6
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
49 JIVH3BI U ONITUYeCKHe 5 bubmoreka LJOK
' TIpUOOPEI https://m.edsoo.ru/7f41a4a6
43 PasnoxxeHue 6enoro 3 bubmoteka LIOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3zgen 5.KBaHTOBBIE AB/IeHHA
Wcnyckanve u
bubmiorteka LIOK
5.1 TI0TJIOL[eHUe CBeTa 4
https://m.edsoo.ru/7f41a4a6
aTOMOM
5o CtpoeHune aTOMHOI'O 6 bubmioreka LJOK
' azpa https://m.edsoo.ru/7f41a4a6
bubmioTeka LJOK
5.3 A
AICPHbIE peaKin 7 https://m.edsoo.ru/7f41a4a6
Nroro nio pa3geny 17

Pa3pen 6.IToBTOpUTE/TEHO-0000IAIOIIUH MO/Y/TH

6.1

[ToBTOpEHUE U
000011eHNEe
COoJieprKaHus Kypca

9

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




¢bu3suku 3a 7-9 knacc

Wtoro no paspeny

OBLIEE KOJINMYECTBO
YACOB I1O ITPOI'PAMME

102

27










