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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma mo ¢u3MKke Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUsS COCTABJICHA B
COOTBETCTBUH C:

o ®enepanbubiM 3ak0HOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauun» (C USMEHEHUSIMHU U JIOTIOJHEHUSIMU );

. [Topsinkom opraHu3aluu W OCYHIECTBIIEHUS OOpa30BaTENbHON JEATEIBHOCTH TIO
OCHOBHBIM  00II€00pa3oBaTeNbHBIM IMpOTrpaMMaM — OOpa30BaTENbHBIM IMPOTPaAMMaM

HavyaJlbHOTO  OOIIero, OCHOBHOrO 0Omero wu cpeaHero oOmero  oOpa3oBaHW,
YTBEPKJICHHBIM NpuKazoM Munnpocsemenus ot 22.03.2021 Ne 115 (¢ u3MeHeHUsSIMU U

JOTIOJTHEHUSIMHU )

. ®I'OC ocHoBHOro 001IET0 00pa3oBaHMs, YTBEPKICHHBIM MPUKa30M MUHIIPOCBEUICHUS
ot 17.12.2010 Ne 1897 ¢ usmenenusimMu u gonoiHenusmu (naree — ®I'OC O00);

. (dbenepanbHOli 00pa30BaTENbHON MPOTPAMMOW OCHOBHOTO OOIIEro 0oOpa3oBaHUs, YTB.
npuka3zoM Munrnpocsemenust Poccun ot 18.05.2023 Ne 370;

. ycraBom OV

. MOJIOKEHHEM O (POpPMaXx, MIEPHOIMIHOCTH, MOPSIKE TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOYHOM arTecTanuu ooydaromuxcs B O0;

. nporpammont Bocnutanus OO.

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOIO 00I11ero 00pa3oBaHus COCTABIIEHA C YIETOM
Konuenuun npenoiaBanus yuebHoro npeamera «@u3nkay.

Copepxanue  mporpaMMmbl 1o  (u3Mke ~— HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TIpaMOTHOCTH OOYYaIOIIMXCS U OpraHu3aluio HU3ydeHHus GU3UKH Ha
NesITeNbHOCTHOW OCHOBe. B mporpamMe mo (u3uKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanmit DPIOC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeaIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpEAMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YUCOHBIX MMPEIMETOB Ha yPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMsI.

[Iporpamma mo Qu3uKe ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyueHus, mpeasaraeT NPUMEPHYIO IMOCIEA0BATEIbHOCT, M3YYEHHUS] TEM, OCHOBAHHYIO Ha
JIOTUKE Pa3BUTHUS IPEIMETHOTO COACPKAHUA U YIETE BO3PACTHBIX 0COOEHHOCTEN 00yYarOUIUXCS.

Ou3uKka SBISAETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, W3ydyaeMbIX XUMUEH,
ouosorueil, actpoHomMueil U gusnueckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpEeAOoCTaBisieT HauOolsiee sicHble 0Opa3lbl MPUMEHEHHS Hay4YHOTO MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opna u3 TIaBHBIX 33734 (QU3MYeckoro oOpa3zoBaHHs B CTPYKType oOmiero oOpa3oBaHus
cocTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTM M HHTEpeca K Hayke Yy
oOyuaromuxcs.

N3yuenne ¢usmkn Ha 06a30BOM ypOBHE MpPENAINoONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIETEHTHOCTSIMH, XapaKTePHU3YIOIIMMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTD:

® HAYYHO OOBSCHSTDH SBICHMUS;

® OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

® HTEPIIPETUPOBATh JAaHHBIE W MHCIOJb30BaTh HAy4YHbIE J0Ka3aTeNbCTBA IS
HOJTy4€HUS BBIBOJIOB.

Henmn wn3yueHuss GU3MKUA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpPE/IEICHbI B
Konnenuuu npenojgaBanust yue6Horo npeamera «®dusnka» B 00pa30BaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®@enepanuu, peamu3yloUMX OCHOBHBIE 00I1I€00pa3oBaTeNbHbIE IMPOTPAMMBI,
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yrBepxka€HHON pemenreM Kosuernun MunncreperBa npocsemenuss Poccuiickon ®enepanuu
(mportoxon ot 3 nexadps 2019 r. Ne TTK-48H).

ey u3yvyenus pusnKu:

e IproOpeTeHNe HHTEPEca U CTPEMIICHUS O0yJalOIUXCsl K HAYYHOMY U3Y4YE€HUIO IPUPO/IBI,

pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
®pa3BUTHE TIPEACTABICHUH O HAyYHOM METO/AE TO3HaHUS ©  (OPMHPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUSI K OKPYKAIOIIUM SIBJICHUSIM;

¢ hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJabTaTa M3Y4EHHUS OCHOB CTPOCHUS
MaTepuH U HyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

¢ hopMUpOBaHHE TPEICTABICHUA O POIM (PU3MKH JUISI Pa3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA,

epa3BUTHE TPEJCTABIEHUH O BO3MOXHBIX cdepax Oyaymeld npodeccuoHaIbHOM
NESITeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalIbHEUIIIEMY 00YyIEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTrkeHre 3TUX Iened nporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro
00pa3zoBaHus 00eCIIeYNBaACTCS PEIICHUEM CIISIYIONNX 3a/4a4.
e [IprOOpeTeHNe 3HAHUM O JUCKPETHOM CTPOEHHUM BEIIECTBa, O MEXaHMYECKUX, TEIJIOBbIX,
ANEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

eIpHOOpeTeHne yYMEHUN OMNHUChIBaTh U  OOBSCHATH  (PU3WYECKHE SIBICHUA C
WCII0JIb30BAHMEM TOJIy4YEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pELICHUS MPOCTEHIIUX pacdy€THBIX 3aJad C KCIOJIb30BaHHEM
(buznueckux MoJenei, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHUN HAONIOATh MPUPOJAHBIE SIBJICHHUS M BBINOIHSITH OMBITHI, JIJAOOpAaTOpPHbIE
paboThl M 3KCIIEPUMEHTAIbHBIE HCCIEAOBAHUSA C HCIIOJIb30BAHUEM H3MEpPHUTENbHBIX
puOOPOB;
eocBOcHHE TPUEMOB pPabOTHI ¢ HHPOpManue (GU3NIECKOTO COACpPIKAHUS, BKIIOUAsS
MH(OPMALIUIO O COBPEMEHHBIX MJOCTH)KCHMSIX (U3UKH, aHaIU3 U KPUTHYECKOE
OlleHHBaHKE UH(OPMaLIUY;

®3HAKOMCTBO CcO cepaMu IpoecCHOHATBHON AEATeIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha JOCTUKEHUSIX (PU3UUECKOI HAYKH.

B cootBerctBun ¢ ®I'OC OO0 ¢dusuka sBisercs 00sS3aTeIbHBIM MIPEAMETOM Ha YPOBHE
OCHOBHOTO 0011ero oopasoBanus. [[aHHas mporpamma mpexycMaTpuBaeT HU3ydeHue (QU3MKU Ha
6a30BoM ypoBHE B 00b&Me 238 4 3a Tpu roga oOy4eHus 1o 2 4 B HeJlento B 7 U 8 Kiaccax u 1o 3
4 B Henemo B 9 kiacce. B TemaTnueckoM MiaaHUPOBAHUM 1M 7 U § KIIAaCCOB MPEANOaraeTcs
pe3epB BpeMEHH, KOTOPbII YUUTENIh MOXKET UCIIOJIb30BaTh [0 CBOEMY YCMOTPEHHIO, a B 9 Kiiacce
— MOBTOPUTEIBHO-0000IIAIOIIHI MOYIb.

Ha uszydyenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTrO 0OOIIero oOpa3oBaHUs
OO otBoauTt 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZenio), B 8§ kimacce — 68 yacoB (2
yaca B Hememw), B 9 wmacce — 102 wvaca (3 waca B HEACIHIO).

Jlia peanu3anuy mporpaMMsbl UCTIONb3yeTcs cienytomuii Y MK:

Jlns megarora 1. dusuka: 7-i kmacc: 6a30BBIM YPOBEHB: METOJHUECKOE
nocobue k yueoHuky M. M. Ilepermkuna, A. 1. UBanosa /
O. A. Yepnuxkosa, C. H. 'nanenkosa, B. B. KynpsiBies —
Mocksa: IIpocsemenue, 2023r.




®dusuka: 7-i1 kiacc: 6a30BbIi YpOBEHb: COOPHUK BOIIPOCOB
u 3a1a4: yaebnoe nocooue / A.E.Mapon, E.A . Mapos, C.B.
[Tozoiickuit — Mocksa: [Ipocsemenue, 2023r.

®dusuka: 7-i kiacc: 6a30BbIN YPOBEHb: TUIAKTHUCCKUE
matepuaisl: yaeOHoe mocooue / A.E.Mapon, E.A.Mapon —
Mocksa: I[Ipocsemenune, 2023r.

®usuka: 8- kiacc: 0a30BbI YPOBEHB: METOINYECKOE
nocobue k yaeonuky M. M. Ilepeimkuna, A. . Banosa /
O. A. Yepnuxkona, C. H. 'magenkosa, B. B. KyzapsiBues —
Mocksa: I[Ipocsemenune, 2023r.

®dusnka: 8- kiacc: 6a30BbI YPOBEHB: COOPHUK BOIIPOCOB
u 3a1a4: yueoHoe nocooue / A.E.Mapon, E.A.Mapon, C.B.
[Tozoiickuit — Mocksa: [Ipocsemenne, 2023r.

®dusnka: 8- kimacc: 6a30BbIM YPOBEHB: JUIAKTHYECCKUE
MaTepuaibl: yueoHoe nocobdue / A.E.Mapon, E.A.Mapon —
Mockga: [Ipocsemenue, 2023r.

®dusnka: 9-i1 kiacc: 0a30BbI YPOBEHb: METOINUECKOE
nocobue k yueOnuky 1. M. [lepsimikuna, E. M. I'yTHuK, A.
W. UBanoBa,M. A. Tlerposoii / O. A. Uepnuxona, C. H.
I'manenkoBa, B. B.Kyapssues — Mocksa : IIpoceemenue,
2023.

Jlst oOyuarormerocs

®uszuka: 7-i1 kiacc: 6a30BbIi ypoBeHb: yueOHuk/ .M.
[epermkun, A.W. IBanoB — Mockaa : [IpocBemenue, 2023.
®dusuka: 8- kimacc: 6a30BbI ypoBEeHb: yueOHUK/ 11.M.
[Tepeimkun, A.W. UBanoB — Mocksa : IIpocsemienue, 2023.
®dusnka: 9-i1 kmacc: 6a30BbIi ypoBeHb: yueOHuK/ M.M.
Ilepeimikun, A.W. UBanoB — Mockaa : IIpocsemenue, 2023.

B X04€ peajin3danunun pa60qel71 IMporpaMMal UCIIOJIB3YIOTCA CICAYIOIUE IIEAArOTUYCCKUEC

TCXHOJIOTHH.

- I/IH(bOpMaI_[I/IOHHO — KOMMYHUKAalTUOHHAA TEXHOJOTHUA
—  Texuomorus Pa3BUTHA KPUTHYECCKOT'O MBIIIJICHUSA

- HpOGKTHaﬂ TCXHOJIOI'UA

— Texnonorus Ppa3BUBAOIICTO 06y‘leHI/I$I

- 3nopOBLec6eperalomI/Ie TCXHOJIOTHNH
- Texnonorus HpO6JICMHOFO 06y‘IeHI/I$I

— Hrpossie

TCXHOJIOT'MH




COAEPKXAHUE OBYUEHUS
7 kj1acce

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuunH. Dusznyeckue MpUOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHasi CUCTEMA €IMHMII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAydyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE TUIOTe3, O0ObsACHEHHEe HalOmogaeMoro spiaeHus. OnucaHue
(u3NYeCKUX SABJICHUN C TIOMOIIIbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpuOOPHl U MpoIeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IIU(POBBIM

prudopoM.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenue LEHbI IeISHUS IIKaIbl K3MEPUTEIHLHOTO NMpHoopa.

N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pa3mMepoB MaJbIX TEI.

W3mepenue temmeparypbl MpH MOMOUIM JKUAKOCTHOTO TEpPMOMETpa U JaT4yHKa
TEMIEPATYPHI.

e W

6. IlpoBeneHue wuCCIEOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIapUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIIE BHICOTA ITYCKA.

Pasznen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbI, HX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBwkenne dactuil BemiecTBa. CBsA3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOHu.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEHIECTBA: MPUTSHKEHUE U
OTTAJIKMBAHMUE.

ArperaTtHble COCTOSIHMSI ~ BEIIECTBA: CTPOCHUE Ta30B, JKHJAKOCTEH M TBEPIBIX
(kpucTaymuinueckux) Tena. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nudpoysuu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I IMPUTAKCHHUEM HJIM OTTAJIKUBAHUEM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOJICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThI IO OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYISPHOTO MPUTSIKECHUS.



Paznen 3. /IBu:kenune u B3anumMoeiicTBue TeJl.

Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HMHEpUMU. B3ammopeicTBue Ten Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JIBHXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cunma Kak XapakTepucTHKa B3aumojencTBusi Ten. Cuiia ynpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHust. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Jemoncmpayuu.

1. HaOGmroneHne MEXaHUYECKOTO JIBIKEHUS Tela.

2. HN3MepeHHe CKOPOCTH MPSAMOJIMHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HalGmroneHne n3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TEI.

CroxxeHue cuj, HallpaBJICHHBIX MO OJJHOW MPSIMOIA.

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKECHHsI Opycka WM IMIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMaliiu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IneBMaTnueckue MamuHbL. 3aBUCHMOCTH JIABJICHHS XKUAKOCTU OT
ryounsl.  [mapocratmueckuii  mapagokc. CooOmiarommuecs cocyasl. [ 'mapaBmudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUYuHBI CyIIECTBOBAHUS BO3AYIIHOU
obonoukn 3emmu. OnbiT Toppuuermnmu. M3mepenune atmocdepHOro namieHHs. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJIEHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHUMOCTBH JIaBJICHHUS ra3a OT TEMIIEPaTyphl.

2. llepenaya naBieHUs KUIAKOCTHIO U Ta30M.

3. Coobmaroiuecs: CoCy/Ibl.

4. I'mapaBiIMUYECKU Mmpecc.



5. IlposiBnenue neicTBHst aTMOC(HEPHOTO JaBIICHUS.

6. 3aBHCHMOCTH BBITAJKUBAIOUICH CHJIBI OT O0BbEMA MOTPY)KEHHOM YacTH Tena |
IIJIOTHOCTHU KUJKOCTH.

7. PaBEHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECCHEHHOM JKHUIKOCTH.

8. VYcioBue IuIaBaHMA TeN: IUIABAHUE WIM IIOTPY)KEHHME TelI B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U KUIAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1. HccnemoBaHnue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPY)KEHHOH B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITATKUBAIONIECH CHJIbI, JEHCTBYIOLIEH Ha TENO, MOTPYXKEHHOE B
YKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOWIECH CHJIbI, JCHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIBI, JICUCTBYIOIIECH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KHUJIKOCTH.

5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKHM M OIpEAeNIeHHe €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IJIOCKOCTh. [lpaBmiio paBHOBecus
priuara. [IpuMmeHeHue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetnueckas W mnoTeHUualbHas sHeprud. [IpespaieHue
OJHOTO BHJa MEXAHMYECKOU SHEPTUH B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHHUU Tea IO

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHUS pblyara.
N3amepenne KIIJl HakKIIOHHON IJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHEHUS] MEXAHUYECKOU SHEPIUH.

w

8 KVIACC

Pa3zpen 6. TensioBbIe IBJICHUA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKOI TEOpUH CTpOEeHUs BemecTBa. Macca
U pa3Mepbl aroMOB U MOJEKyd. ONbITb, MOATBEPKIAIOIIUE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOT0 COCTOSHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJI0KEHUN
MOJIEKYJIIPHO--KUHETUUECKOH Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUPEHUE U CHKATHUE.



Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBXKCHHS YacTHII.
Buyrpennsis  sueprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH SHEpruu: TeIuionepeaadya u
coBepirieHre padboThl. BUbl TeIUIONIEpEIaun: TEIUIONPOBOHOCTh, KOHBEKITHS, H3ITyUYeHUE.

KonudecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BelIECTBA. TeriooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue M OTBepJeBaHHE KPUCTATUIMUECKHX
BEIIECTB. YJeNnbHAas TemioTa IutaBiieHus. [lapooOpazoBanune u KoHjaeHcarus. lcmapeHwue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus ToIMBa. Y IeibHas TEIJI0Ta CrOPaHUsL.

[Mpunnumer paboter TernoBbix aBurateneit KIIJ[ TermoBoro nBurarens. TersoBbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6nronenue auddysun.
HaGnronenue siBneHnii CMauynBaHUs M KalTUJUISIPHBIX SIBJICHHUH.
HaGnrogenue TeniaoBoro pacuiupeHus Tel.
N3menenue naBneHus raza mpu H3MEHEHUH 00bEMA U HArPEBAHUU WJTH OXJIAKICHUU.
[IpaBuna u3mMepeHus TeMmeparypsl.
Buael Tenonepenayu.
OxmnakJieHue Mpy COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHIH padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHME TEIUTIOEMKOCTEN PA3IMYHbBIX BEUIECTB.
. HaGmroneuue xumnenus.
. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPH TUIaBICHUU.
13. Moenu TEIUIOBEIX ABUTATEIIEN.

LNk WN e
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Jlabopamopnwie pabomel u onvimel.
1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSKEHUS.
OnbITHI 0 BRIpAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIH caxapa.

3. OnbIThI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.
4. OrnpenereHne 1aBJICHUS BO3ayXa B OAJIJIOHE IIMPHUIIA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH JaBIEHUS BO3/AyXa OT ero o0béma u

HarpeBaHUs WIH OXJIaKICHUSI.

6. IIpoBepka ruMOTE3bl JMHEHMHON 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HalGmioneHue u3MeHeHHs] BHYTPEHHEW SHEPruu Teja B pe3yNbTaTe TEIUIONepenadyu U
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUTMBAHUH XOJIOIHON U ropsiueii BOIBL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMIOoOOMEeHe ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca nCnapeHusl.

12. OnpenieneHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

13. Onpenenenue yaeabHON TEIUIOTHI IUIABJIEHUS JIbJA.



Pazjnen 7. DiiekTpuyecKkne U MATHUTHbIE SIBJICHHS.

Onektpusanus Teil. J[Ba pona 3JIeKTpUUYECKHX 3apsaoB. BzaumonelcTBHe 3apsiKeHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHMHbI
3apsA70B U PaCCTOSHUS MEX]Y TEIAMH).

Onektpuyeckoe mnoJie. Hanpsok€HHOCTD anekTpudeckoro mosjs. [IpuHIuUI cyneprno3uimu
AIIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckui 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHUKH
MOCTOSTHHOTO TOKa. J[eMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. ConpoTHBIIEHHE
MIPOBOJHUKA. YJIeIbHOE COINpPOTHBIEHUE BellecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenpHOE 1 MapauIeIbHOE COETMHEHUE TPOBOHUKOB.

Pabota 1 MOILTHOCTD 3MEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y OTPEOUTENHN IIEKTPUUIECKOM dHEepTrun B ObITy. KOopoTKoe 3aMbIkaHume.

[ToctostHHbie MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MaruauTHO€ noJie 3eMJIM U €r0 3Ha4eHue Uil KU3HU Ha 3emie. OneIT Dpcrena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTPOMAarHuTOB B TEXHHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATEIh TOCTOSHHOTO TOKa. lcrmosbp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SfBiaeHue  AIEKTpOMAarHUTHOM  wHAYKHWU. [lpaBwno  JleHma.
OnekrporeHeparop. CrocoObl TOJNYYEHHs] AJIEKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIUU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsiI0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4YeCKass MHIYKLHS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcroyHuky NoCTOSTHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUI TOK B KUIAKOCTH.

. ['a30BbIi1 pa3psi.

. U3mepenue cuiibl TOka aMIepMETPOM.

. U3mepenue 31eKTpuyecKoro Hanps>KeHus BOJIbTMETPOM.

O ~NUhWNRE
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. Peocrar u mara3uH conpoTHBIICHUM.

. B3aumoielicTBre MOCTOSTHHBIX MarHUTOB.

. MogenupoBaHrue HEBO3MOKHOCTHU Pa3eJICHHs] TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoO€ 1noJie ToKa. DJIeKTPOMarHur.

. JleficTBH€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.
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21.
22.
23.
24,
25.

OneKTpoaBUraTeib NOCTOSIHHOIO TOKA.

HccnenoBanue sBIICHUS 2JIEKTPOMArHUTHOM UHIYKIIMH.

OnsiTel @apagnes.

3aBHCHUMOCTH HaIlpaBJICHUA UHAYKIIMOHHOTO TOKa OT yCJIOBI/Iﬁ €ro BOBHUKHOBCHU.
OneKTporeHepaTop NOCTOSTHHOTO TOKa.

Jlabopamopubvie pabomot u onvimel.

1. OmbIThl IO HAOTIOJCHUIO JICKTPU3AIUHU TEJl MHAYKIUEH U TIPU CONMMPUKOCHOBECHHUM.

2. HccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO MO HA MPOBOJHUKH U TUAJICKTPUKH.

3. COopka u mpoBepKa pabOTHI AIEKTPUUECKOM LIETIH MOCTOSHHOTO TOKA.

4. W3mepeHue U peryaupoBaHuE CUJIbI TOKA.

5. H3mepeHue u peryimpoBaHUe HAMPSKECHHUSL.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, TYIIIETO YE€PE3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OneITBl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIJTUHBI, IJIOMIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. Ilpomepka mpaBuiia CJIOKEHUS HANPSHKEHUH TPU TOCIEAOBATEILHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ijs CHIbI TOKa MpHU NapauieIbHOM COETMHEHUHN PE3UCTOPOB.

10. Omnpenenenne pabOThI AIMEKTPUUYECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.

11. OmnpenienieHre MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsKEHUs
Ha HEW.

13. Onpenenenue KII/] narpeBatens.

14. UccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHMTHOTO TIOJISI TOCTOSIHHBIX MArHUTOB MpU UX OOBEAWHEHUU W
pa3esieHun.

16. UccnenoBanue 1eHCTBUS JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOICUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KaTYIIIKE.

18. U3ydeHue neiicTBHUSL MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHre padoThl 3JEKTPOABUTaTENs.

20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.

21. OnbITHl MO HUCCIIEOBAHUIO SIBICHHSI 3JIEKTPOMArHUTHON WHAYKIHMU: HCCIEAOBAaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4veckue siBJIeHUsI.

Mexanuueckoe ABukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIB)KEHUs. PaBHOMepHOe mpsMOJuHEHHoe JABMXeHue. HepaBHoMepHOe
npsMOJIMHENHOE JABWKeHHe. CpeAHsss U MIHOBEHHAs CKOPOCTh Teja MpPU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TipsiMOsTMHEHOe ABMKeHne. CBoOoaHOe mageHue. OnbIThl

Tamunes.
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PaBHOMepHOE ABIKEHHE MO OKpYyKHOCTH. Ilepuon m dactora oOpamenus. Jluneitnas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IIepBbiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuninun
CYIIEPIIO3ULINH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMS, CUjia TPECHHS
IIOKOs1, IPYTHE BUABI TPEHUS.

Cuna TsDKECTM W 3aKOH BCEMHPHOTO TATOTCHHSA. YCKOPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPErPy3KHU.

PaBHOBecue marepuanbHOl TOukHu. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue ummynabca. Mnynabc cuibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TspKecTH, ynmpyrocT, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHnmaneHas 3HEeprus ckarod npyxuHbl. Kunetndeckas sHeprusi. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.

1. HabmroneHue MeXaHU4YECKOTO JIBIKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE IyT€H M TPACKTOPHUHA JBWKEHHSI OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
PAa3HBIX TEN OTCYETA.

N3mepenune ckopocTy U yCKOPEHHUSI IPSAMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habntonenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnionenne MexaHU4YeCcKuX sIBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCUTENILHO KabuHeTa (U3HUKH.

o v kv

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcCChl TeJa U ICUCTBYIOIICH Ha HErO CHUIIBI.

8. HaOnronenue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Teja MPU YCKOPEHHOM JIBHIKEHUU.

10. [lepenaua uMIynbca Ipu B3auMOICHCTBUU TEII.

11. IIpeoOpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHue UMITYJbca MIPU HEYIPYTrOM B3aUMOJCHCTBUH.

13. CoxpaHeHue UMIyJbca MPU a0COJIIOTHO YIPYTOM B3aHUMOJICHCTBUH.

14. HabmoieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHue MEXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaHeHue MeXaHU4ECKOW SHEPTUU MPH JABIKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoncTpyupoBaHue TpakTa Jyisl pa3rOHa U JajJbHEHIIEro pPaBHOMEPHOTO ABMKEHUS
LIapUKa WU TEJIEKKH.

2. OmpeneneHue cpeiHE CKOPOCTH CKOJBXKEHUs Opycka WU JABMXKCHHUS IIapuKa II0
HAaKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHs Tella MPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBIDKEHUU 0e3
Ha4aJIbHOU CKOPOCTH.
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10.

11.

[IpoBepka THUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBM)KCHHUM 0€3 HadalbHOM
CKOPOCTM TIyTH OTHOCSTCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTUHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXKEHHUS OT CHJIBI HOPMAJBHOTO
JTaBJICHMUS.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenune KECTKOCTU MPYKUHBI.

Omnpenenenue pa®OTBHI CWIIBI TPEHUS MPH pPABHOMEPHOM [BIDKCHHUHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH NpPU TOABEME Tpy3a C HCIIOJIB30BaHHUEM
HETIOJIBM)KHOTO M TIOJIBHPKHOTO OJIOKOB.

N3yuenune 3aKkoHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexanuveckue KoJjieOaHus U BOJIHBI.

KonebatenbHoe nBmwkenne. OCHOBHBIC XapaKTEPHUCTHKW KOJEOaHWM: MEpPHOJ, 4acToTa,
aMIMTyna. MareMatudecKuilk M NpPYKMHHBIM MasTHUKM. lIpeBpamienne »Heprum Ipu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxatomue konebanus. BoeiHyxneHHbie koebanus. Pesonanc. MexaHudeckune BOJHBI.
CaolicTBa MexaHMYeCKHX BOJIH. [IpoAosibHBIE M TTOTIEpEYHBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoOCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u yapTpa3ByK.

emoncmpayuu.

=

vuhwnN

Ha6nronenue konebanuii T Mo 1eWCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYT'OCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOAaHUW 1 pe30HaHCa.

PacnipocTpanenue npo0bHBIX U TOTIEPEYHBIX BOJIH (HA MOJIEIIH ).

HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

OmnpezeneHne 4acTOThI U IEpHOAA KoleOaHUH MaTeMaTUYeCKOro MasiTHUKA.
OmnpezeneHre 4acTOThl U MepuoJa KojaeOaHU IPYKUHHOIO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NepHOja KojeOaHWH IMOJBELIEHHONO K HUTHU Ipys3a OT
JUIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Iepuosia KoieOaHUH NPYKUHHOTO MasiTHHKA OT MacChl
rpysa.

IIpoBepka HE3aBUCHUMOCTH IEpHOAA KOJICOAHUHM TIpys3a, MOABEIIEHHOIO K HHUTH, OT
Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IepHOJa KoJeOaHUl HpYKUHHOIO
MasiTHUKa OT Macchl Ipy3a 1 KECTKOCTHU NMPY>KUHBI.

N3mepenune yckopeHHst CBOOOHOTO MaJeHUs.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIC BOJIHBI.
ONEeKTPOMarHUTHOE NOJie. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snekTpoMarHUTHBIX BOJH. Mcnonp3oBaHue 37IEKTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBA3H.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

12



1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie padbomot u onvimel.

1. H3y4yeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe SIBJIEHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMosMHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3akoH IpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nmn3ze. Omnrtuyeckas cucremMa (QoToanmapara, MHKPOCKONA H
Teneckomna. ['1a3 kak ontudeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.

Paznoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHNEe CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OtpaxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuueckuii CBETOBOJI.

Xon mydeii B coOuparomei JTnH3e.

XoJ1 myder B pacCEUBAIOIIEH JIMH3E.

[Tonydyenune n300paskeHUI C TOMOIIIBIO JTHH3.

[Ipunnun neiictBus GoToanmapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxxeHue 6e10ro cBeTa B CIIEKTD.

12. [lonyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJia OTPa)XEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. UM3ydeHue xapaKTEpUCTHK U300paxKeHUs MpPeIMETa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEIOMIICHHUS] CBETOBOTO Jy4a OT yIJia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIION.

[Tonydyenue n300pakeHUI C MOMOIIIBIO COOMPAFOIICH JTUH3HI.

Omnpenenenre (GOKYCHOTO PAaCCTOSHUS M ONTUYECKON CHIIbI COOUPAIOIIEH TUH3BI.
OnbITHI MO Pa3IoKeHHUIO 0EI0ro CBETa B CHEKTP.

OneITHl MO BOCHPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(UITBTPBI.

Pa3pen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnenb aroma. Mogens atoma bopa. Mcnyckanue u
norJionieHre ceera atoMoM. KBauTel. JInHeluaThie ClIEKTPHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mopens aromHoro siapa. W3oronsl. PanmoaktuBHbie mnpeBpamienus. llepuon
MOJIypacnaa aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHBI COXPAHEHUs 3apsiIOBOIO U MAacCOBOIO YHCEN. DHEPIUsl CBA3U
aToMHBIX siep. CBsi3b Macchl U SHepruu. Peakinuu cuHte3a u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3NL.

LNk WNE

No wu s
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Snepnas sHepreTuka. J[edcTBUs paguOaKTUBHBIX U3JIyYEHUN HA JKUBBIE OPTraHU3MBI.
Jemoncmpayuu.

1. CnexTpsl U3JIy4€HUs U TOTJIOMICHHUS.

2. CHexTpsl pa3InYHbIX ra30B.

3. CnekTp Bojopoa.

4. HabmoneHue TpekoB B kaMepe Buibcona.

5. Pabota cuérurka HOHU3UPYIOUINX U3ITyICHUH.

Peructpanus nznydeHus npupoHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopubvie pabomot u onvimel.

1. HaOmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (110
¢doTorpadusim).

3. M3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAKOIIIUI MOLYIb.

[ToBTOpUTENBbHO-0000MIAOMUN  MOAY/Ib  MpelHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eHUS TPEIMETHOTO COJEPKAHUS U OIBITA IeATENbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (pU3UKHU, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BBIOPaBIIMX 3TOT YU€OHBIN MPeIMET.

[Ipy wW3ydyeHMHM [AHHOTO MOJIYJS pealn3yloTcd M CUCTEeMAaTU3UPYIOTCS  BUIBI
NEeSITebHOCTH, Ha OCHOBE KOTOpPBIX oOOecneurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METaNpeIMETHbIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCS €CTECTBEHHOHAydHas
IPaMOTHOCTb: OCBOCHME HAayYHBIX METOJOB HCCIEIOBaHMS SBICHUH HPUPOIBI M TEXHUKHU,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3MUECKUE SBJICHUS, NPUMEHAS IOJIYyYEHHbIE 3HAHMS,
pelaTh 3a/1a4u, B TOM YHMCJIC KAaU€CTBEHHBIE U 3KCIIEPUMEHTAIbHBIE.

[IpyHIMNNATBEHO NEATEIbHOCTHBIN XapaKTep JAaHHOTO pa3/iela pealn3yercs 3a CU€T TOoro,
4T0 00y4arolrecs BhIIOIHAIOT 3aJjaHus, B KOTOPbIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHATH (GU3NUECKUE SBICHUS
B OKpY’Karollei Ipupoie U MOBCEAHEBHON KU3HH;

UCIOJIb30BaTh HAyYHbIE METObI UCCIENI0BAHUS (PU3UUECKUX SIBICHUH, B TOM 4HCle AJIS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI Han0oJiee BaXKHbIX JOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarnpumMmep, MPaKTUYECKOr0 MCIOJIb30BaHUs Pa3IMYHbIX MICTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA
IIPEBpAILEHNS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB SHEPTUHU.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HamNpaBlIeHO Ha
JOCTHIKEHHE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPESIMETHBIX 00pPa30BaTEILHBIX PE3YIHTATOB.
B pesynpraTe wm3ydeHums (U3MKKA Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyyaromerocst OyxyT cOpMUPOBAHBI CIECAYIOLINE JIUYHOCHIHbIE PE3YIbMambl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:
— TPOSIBJICHUE MHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;
— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;
— 0CO3HAaHHE B&KHOCTU MOPAbHO--3THUYECKHUX MTPUHITUAIIOB B JIEATEILHOCTH YIEHOTO;
3) acTeTMYEeCKOr0 BOCIIUTAHMS:
— BOCIIPHUSATHE ICTETUYECKUX Ka4eCTB (PU3MUECKOW HayKu: €€ TapMOHWUYHOTO TMOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) EeHHOCTH HAYYHOI'0 MO3HAHUSA:
— OCO3HAaHHE IEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;
— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EeATEIbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:
— OCO3HaHHE LIEHHOCTH 0Oe30macHoro obpasa *XH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaKHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;
— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHME CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ IIpaBa y Apyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYEeCKHUX 3ajau (B pamMKax ceMbd, 00pa30BaTeIbHOM
OpraHu3aiiy, Tropojaa, Kpas) TEXHOJOTMYECKOM U  COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;
— MHTEpEC K MPAKTUYECKOMY U3yUYeHHIO Ipodeccuil, CBA3aHHBIX C (PU3UKOI;
7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:
— OpHeHTalus Ha TMpUMEHEHHe (QU3WYECKUX 3HAHWM [Js pelieHus 3axady B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;
— OCO3HaHHE TTI00aTBFHOTO XapaKTepa KOJOTUYECKUX MPOoOsieM U MyTel UX peleHus;
8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:
— MOTpeOHOCTh BO B3aMMOJCHCTBHHM TpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKkoi HaNpaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM JPYTHX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIIbHOCTD;
— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHUC I[C(I)I/II_[I/ITOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/I3I/IKI/I;
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— IUITAHUPOBAHME CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3MUECKUX 3HAHUI;,

— CTpeMJICHUE aHAJIM3UPOBATH U BBISIBIIATH B3aUMOCBSI3H IPHPO/IbI, OOIIECTBA M SKOHOMUKH,
B TOM YHCJI€ C HCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUM;

— OLIEHKa CBOMX JEHUCTBUM C y4E€TOM BIIMSHHUSA Ha OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
rJ100aTBHBIX TOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydaromerocss OyayT cQOpPMHpPOBAHBI MemanpeomemHuvle pe3yibmamnol,
BKIIIOHAIOIIUE TMO3HABATCIIBHBIC YHUBCPCAJIIBHBIC y‘-Ie6HI)I€ HeﬁCTBHﬂ, KOMMYHUKAaTUBHBIC
YHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eicTBUsA:
® BEISIBIISATH M XapaKTePU30BaTh CYIIECTBEHHBIC MIPU3HAKU 00BEKTOB (SIBIICHUH);
® YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIIUN, OCHOBAHUS JJIs1 000OIICHUS 1
CpaBHCHHS,
® BEISIBIISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B paccMaTpuBaeMbIX (akTax, MaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBISIBIISITh IIPUUMHHO--CJIC/ICTBEHHBIE CBSI3U NPU H3YYCHHHM (PU3NYECKUX SBICHUH U
MPOLIECCOB, JeNaTh BBIBOJBI C UCIHOJIb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/II0YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSITEIILHO BBIOMpATH CMOCO0 pelieHus y4eOHOM (u3nueckoi 3amaun (CpaBHEHHUE
HECKOJIbKMX BapUMaHTOB peHIeHUs, BHIOOpP HauboJiee MOIXOAIIEro ¢ Yy4E€ToM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble ucciienoBarebcKHe N1eiCTBUA
® 1ICII0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;
¢ [I[POBOJIUTH IO CAMOCTOSATEIHHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIA (PU3NUECKHI
9KCIIEPUMEHT, HEeOOJIbIIIOE HCCIIeI0BaHNe (PU3UYECKOTO SIBICHHUS;
® OIICHMBATh HA MPUMEHHMOCTh M JIOCTOBEPHOCTh HMHGOpPMAIUIO, TOJYYSHHYIO B XOJIE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® CaMOCTOATENBHO (PopMyIHpOBaTH 0OOOIIECHHS U BBIBOBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
® [I[POTHO3UPOBATh BO3MOXKHOE JajibHElIIee pa3BuTue (PU3MUECKUX MPOIECCOB, a TAKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PAa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® [IPUMEHATh PA3JIUYHbIE METOJbI, MHCTPYMEHTHI U 3alpoChl MpPU IOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3nueckoit 3a1a4u;
® AHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATh WHMOPMALHIO PA3THUHBIX
BUJIOB ¥ JOPM MpeACTaBICHUS;
® CAMOCTOSITEIPHO BBIOMpPATh ONTHMANBbHYI0 (GOpMY TMpencTaBieHus WHGOpPMAIUHU |
WUTIOCTPUPOBATh pelIaeMble 3a/ladll HECIOKHBIMU CXeMaMH, IuarpaMMaMu, HHON

rpaduKoil u UX KOMOMHAIUSAMHU.
16



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe eliCTBHUS:

®B X0/¢ OOCYXJeHUs Y4eOHOTO Marepuala, pe3yJIbTaToB JTabOpaToOpHBIX paboT u
MIPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY OOCYKJaeMOi TeMBbl M BBICKAa3bIBAaTh HICH,
HAalleJICHHbIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH O0IeHHS;

® COTIOCTABIISITh CBOM CYXKICHHS C CYXKJICHUSMH JPYrUX YYaCTHHKOB JIHAJIOTA,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINHN;

® BEIPAKATh CBOKO TOYKY 3pEHUS B YCTHBIX M MMUCHhMECHHBIX TEKCTaX;

eIIyOIMYHO  MPEJACTABIATH  PE3yJAbTaThl  BBINOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(9KcTIepuMeHTa, UCCIICAOBAHMS, TPOCKTA);

¢ [IOHMMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYATBHOW PabOTHI TIpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

S IPUHUMATh IEJIM COBMECTHOW JEATCIILHOCTH, OPraHW30BBIBATH JICHCTBUSA 1O €&
JOCTIKEHHUIO: PACIIPENeIATh PO, 0OCYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH

® BHITIOJIHATh CBOIO YacTh pPa0OTHI, JOCTHTash KAa4eCTBEHHOTO pE3ylbTaTa IO CBOEMY
HAIPABJICHUIO W KOOPUHHUPYS CBOU JCUCTBHS C JPYTUMH WICHAMHU KOMAH/IbI,

® OIICHMBATh KaY€CTBO CBOETO BKJIAZA B OOIIMH MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

® BLISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIUSX, TPEOYIOMMX I PEIICHUS
(bM3UYECKUX 3HAHU;

® OPUEHTUPOBATHCS B PA3JTUYHBIX TOAXOJAX MPUHATHS perieHUH (MHIUBUIyaIbHOE,
MIPUHATHAE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUH TPYIIIO);

® CaMOCTOSITEJILHO COCTABJISITH AJITOPUTM pelieHuss (PU3MYECKOW 3aJauyd WM TUIaHa
HCCIeAOBaHUSA C YY4ETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeJlaracMbie BApHAHTHI PEIICHUI;

e Jie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

e JaBaTh aJICKBATHYIO OIICHKY CUTYAIlUU U MpeyiaraTh IiaH €€ N3MEHEeHHS;

© 00BSACHATH MPUYHUHBI JOCTHXKEHUS (HEJOCTUKEHHSI) Pe3y/IbTaTOB JIESTEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;

® BHOCHTHh KOPPEKTHUBBI B JCATCIBHOCTH (B TOM YHMCJIC B XOJ BBIMOJHEHHUS (PU3HUECKOTO
WCCAEAOBaHUS WM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHBIIUXCS
CUTYaIUl, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEI;

® OLICHUBAaTh COOTBETCTBUE PE3YNbTaTa LIEJIA U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJe CIOopa WM JUCKYCCHUHM Ha HAayYHYIO
TeMY, HIOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyrOro;

eIpH3HABaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH GU3NYECKUX 3aJad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO APYTOro.
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HNPEIMETHBIE PE3YJIBTATbBI

K konmy oOy4yenus B 7 Kjacce mpeiMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSI YMEHHIA:

®UCTIOJIF30BATh  MOHATHA: (U3NYECKHE H XUMUYECKHE SBJICHUS, HaOIIO/CHUE,
HKCIIEPUMEHT, MOJIeJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  NPSMOJIMHEHHOE),  TPaeKTOPHs,
paBHOJIEHCTBYIOIAsT cwia, Aedopmanus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznuyaTh siBieHUs (muddy3us, TETIOBOE ABUKEHUE YACTHUI[ BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHHE, WHEPIHs, B3aWMOJCHCTBHE TEJ, PAaBHOBECHE
TBEPIBIX TeN C 3aKPEIUIEHHON OChI0 BpalIeHWs, Ieperada MaBICHHUS TBEPIBIMU
TEeJIaMU, JKUAKOCTSIMH U Ta3aMH, aTMOC(HEpHOE JTaBIIeHHE, IJIaBaHUE TeJl, IPEBPAICHHUS
MEXaHMYECKOW SHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PrU3nUecKoe sBIICHUE,

® Pacro3HaBaTh TPOSIBICHHE M3YYCHHBIX (U3UYECKUX SBJICHUN B OKPYKAIONIEM MHUpE, B
TOM dYHCIe (QU3NYECCKHE SBJICHUS B TPHUPOJC: NMPUMEPHI JBIKCHUS C Pa3IMYHBIMU
CKOPOCTSIMM B JKMBOM W HEXWBOM NPHUPOJE, NEHUCTBHE CUJIbI TPEHUS B NPHUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTO MaBIICHWsI Ha JKMBOW OpraHW3M, IJIaBaHHE DHIO,
pBIYarud B Telie 4eJOBeKa, NMPH 3TOM TEPEBOJIUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHUH;

® OIIUCHIBATh M3YyUEHHBIE CBOMCTBA TeNl M (PU3UYECKHE SIBICHHUSA, HCMOIb3yd (pU3MUecKue
BETMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlIEHUE
(TBEpHOrO TEna, JKMAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOX(PQHUIMEHT TIOJE3HOT0 JIeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETMYNH, UX 0003HAYCHUS U €TUHULIBI
(bu3MUYeCKUX BEJIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIIME [AaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKd H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepH30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBJICHUS U MPOIIECCHI, UCIOJIb3YS MpaBHiia
CIIOXeHHsI CHIT (BJIOJIb OJIHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBWJIO paBHOBecHs phiuara (OJ0Ka), «30J0TOE TMPABHIO» MEXaHUKH, 3aKOH
COXPaHEHHUs MEXaHWYECKOW PHEPIruH, MpPU STOM AaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3alMCBIBaTh €r0 MaTEMaTHYECKOE BhIPAKECHUE;

© 00BSACHATH (PU3UYECKHE SBJICHHUSI, MPOLIECCHI M CBOMCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluli  NPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHUHHO-
-CIIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMUYECKUX IIIaroB ¢ OMOPON Ha
1-2 wu3y4eHHBIX CBOMCTBa (U3MUYECKUX SBICHHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemiaTh pacy€THhle 3a7aud B 1—2 [EHCTBUS, HWCHONB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJayu
3aMMChIBaTh KPATKOE YCIOBHE, TMOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U
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MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC UIS PELICHHS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;

® pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PELIUTH IPU MOMOIIN (PHU3UIECKUX METOIOB,
B ONMCAHHUU MCCIEAOBAaHUS BBIJENATh IPOBEPSIEMOE IPEANOJIOKEHUE (TUIIOTESY),
pasnuyath U MHTEPIPETUPOBATH IOJIyYEHHBIH PE3ybTaT, HaXOIUTh OMIMOKU B XOJE
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3YJIbTATaM;

® [IPOBOJIUTH OIBITHI IO HAOIIOACHUIO (DU3WYECKUX SIBICHUN WM (U3NYECKUX CBOKCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIIMCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOJIBI,

® BBITIOJIHATh IPSIMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHM, Macchl Tena, 00béMa, CUIbl U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

® [IPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHON (DM3MUYECKON BEIMYUHBI OT JPYrou ¢
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHJIBI TPEHHS OT TUIOIIAJH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TUIaBaHUs TeJ, YCIOBHI paBHOBecHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE IPEUIOKEHHBIX TaOMUI] U I'padUKOB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

®IDOBOJIUTh KOCBEHHBIE M3MEpEHMs] (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, [JEHCTBYIOLass Ha MOIPYyXKEHHOE B IKUAKOCTH TEIO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

ecoOmoiaTh IpaBWIa TEXHUKU Oe3omacHocTH mpu pabore ¢ J1aOOPaTOPHBIM
000pyI0BaHHEM;

e yKa3blBaTh IPUHLMIIBI JEHCTBUS HPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

® XapaKTepU30BaTh MPUHLUIIBI JeHCTBUS N3yUYEHHBIX TPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOH Ha MX OMMCaHHs (B TOM YHMCIE: HNOJIIMIHHKH, YCTPOHCTBO BOJONPOBOJA,
THJIPABIMYECKUN Mpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOH HAcocC, apeoMerp),
UCTOJb3ysl 3HAHUA O CBOMCTBAX (PM3UYECKUX SBJICHUH M HEOOXOauMBbIe (HU3UYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®IPUBOAUTH MpUMEpHl (HaXOOUTh HH(OpMAIMIO O MpUMepax) MNPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM OKOJIOTUYECKOTO TIOBEJCHUS B
OKpYXKarollen cpene;
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® OCYIIECTBIISATh OTOOP HMCTOYHUKOB HH(popManuu B HMHTepHETEe B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOET OBITh HEJIOCTOBEPHOM;

® 1ICII0JIb30BATh IIPHU BBINNOJIHEHUU Y4YEOHBIX 3a/laHUil HaydyHO--TIONYJISIPHYIO JHUTEpaTypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KPAaTKHE NMUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BAaTh W3YYEHHbI TOHATUHHBIN ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

®IIpY BBINOJIHEHUHU Y4E€OHBIX MPOEKTOB M HUCCIIEIOBAHUN pachpenensTh OO0S3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeUCTBUM, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JESATENBHOCTh T'PYIIIBL,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K xoHny oOGydyenust B 8 kiiacce nmpeaMeTHble pe3yJibTaTbIHA 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® IICTI0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JBHUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIleCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIICHHBIM 1 HEHACBIILIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATYPA, BHYTPEHHSSA
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA AJIEKTPUUYECKUMN 3apsij, JIEKTPUUYECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AIIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

epa3nuuaTh SBIEHUS (TEIJIOBOE pACHIMPEHHWE U C)KaTue, Telionepeaaya, TeIIoBOe
paBHOBECHE, CMAauMBaHUE, KaNWUIAPHBIE SBJICHUS, UCHApPEHUE, KOHACHCALMS,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KHUIIEHUE, Terionepeaaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps/ioB, ACHCTBUSA AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JEHCTBUE MAarHUTHOIO IOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSBIEHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MUDE, B
TOM uucie (u3udeckue SBICHUS B MPUPOJE: TOBEPXHOCTHOE HATSIKEHUE U
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JJIEKTPUYECKHE SIBIEHUS B atMocdepe, JJIEKTPUYECTBO HKHMBBIX OPraHU3MOB,
MarHuTHoe mosie 3eMiH, JApeid MOoJ0COB, POJIb MAarHUTHOTO MOJIA JJs KU3HM Ha
3emiie, MOJIIPHOE CHUSIHME, IIPU 3TOM IEPEeBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYIO,
BBIJIEJISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

® ONMCHIBATh M3YYEHHBIE CBOMCTBA Teld W (U3UUECKUE SBICHHS, MCIOJIb3Ys (pu3ndeckue
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS DJHEPrus, KOJMUYECTBO TEIUIOTHI, YHAEIbHAs
TEIUIOEMKOCTh  BELIECTBA, YJEJIbHAas TEIUIOTA IUIABJIECHUSA, YJAEIbHAas TeIUIOTa
napooOpazoBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOJIEe3HOTO
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JEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTEJIbHAS BIIAJKHOCTb BO31yXa, JJIEKTPUYECKUN
3apsld, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsLDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yIEIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTD 3JIEKTPUYECKOTO TOKa), IpU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOIb3YyEeMBbIX BEIHYUH,
0003HaueHHs ¥ eITUHUIBI (PU3NUYECKUX BEIIMYHMH, HAXOIUTHh (HOPMYIbI, CBSA3BIBAIOIINE
JaHHYIO (HU3MYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

® XapaKTepU30BaTh CBOWCTBA TeJl, (PU3NYECKUE SIBICHHUS U IPOLIECCHI, HCIOJIb3YS
OCHOBHBIE€ IIOJIOXKEHHUSI MOJIEKYJIIPHO--KMHETHYECKOW TEOpUU CTPOCHMS BEILECTBA,
NPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa aiis ydacTka Lemnu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alUCBHIBaTh €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

© 00BACHATH (PU3MUECKUE IPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaIUil
IIPAaKTUKO-OPUEHTUPOBAHHOIO XApPAKTepa: BBIABITH PUUMHHO-CIICICTBEHHBIE CBS3H,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux IIaroB € OMOpod Ha 1—2 H3Yy4YEeHHBIX
CBOMCTBa (PU3NYECKUX SBJICHUH, PU3MUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiaTth pacy€THble 3a7aud B 2—3 JEHCTBUS, HUCHOJB3YS 3aKOHBI U (GOPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3alUCBHIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HENOCTATOK AAHHBIX JUIS PELICHUS 3a/1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;

® PacHo3HaBaTh MPOOIEMBl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIM (PU3UYECKUX METOJIOB,
HCIIOJIb3YSl ONMCAHHE HCCIECNOBAHUs, BBIICIATh IIPOBEPSIEMOE IPEAIIOJIOKCHHE,
OLICHUBATh MTPaBUIIBHOCTH NMOPSIIKA POBENCHNUS UCCIIEOBAHMS, IEJIaTh BBIBOIBI;

® [IPOBOJIUTH OIIBITHI 10 HAOMIOACHUIO (PU3NUYECKUX SBJICHUN WK (PU3NYECKUX CBOUCTB Tel
(kanWJuIApHBIE  SIBJICHMsI, 3aBUCHUMOCTb JaBJIEHUs BO3QyXa OT ero o0ObéMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IYyYCHHUH OT LBETa
U3Iyqaoume  (moriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUJKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE DJJIEKTPUYECKUX 3apsiioB, B3aUMOJEHUCTBUE INMOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoOBEpsEMble IPEAINOJIOKEHHUs, coOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(GopMynupoBaTh BBIBOABI;

® BBITIOJIHATH IIPSAMBIE M3MEPEHMsI TEMIIEpaTypbl, OTHOCHTEIBHON BIIAXXHOCTU BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHON (PM3UYECKO BETMYMHBI OT APYrou ¢
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JJIMHBI, IUIOLIAJAH MOIEPEUYHOIO CEUYEHUs U YAEIBbHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILErO Yepe3 MIPOBOJHUK, OT HAIPSHKEHUS Ha IIPOBOJIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
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IUTAHUPOBATh MCCIICI0OBAaHKUE, COOMPATh YCTAHOBKY M BBINIOJHATH W3MEPEHUs, CIeIys
MPEUI0KEHHOMY TUTaHy, (PUKCHPOBATh PE3yIbTAThl MOJYYCHHOH 3aBHCHMOCTU B BHJIE
TabauIl U TpaUKOB, I€TaTh BBIBOIKI 110 PE3yabTaTaM HCCIICIOBAHUS;

® [IPOBOJIUTH KOCBEHHBIC H3MEpEHHsI (PU3UUYECKUX BEIMYMH (yIEeNbHAs TEIUIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MMPOBOJIHUKA, Pa0OTa M MOIIHOCTH AJIEKTPHUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, CIEIys
MPEUI0KEHHONW UHCTPYKIIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

ecoOmolaTh TpaBWJIa TEXHUKH Oe3omacHOocTH Tmipu pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHHIIUIBI JEHCTBUS N3YUYECHHBIX MPHOOPOB U TEXHHUYECKHX YCTPONCTB
C OMOpPOH Ha WX OMHUCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
mapoBasi TypOWHA, aMmIepMeTp, BOJIBTMETP, CYETYHK OJICKTPHUUECKON OSHEPTHH,
AJIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKHE TPEAOXPAHUTENH, SJICKTPOMATHHUT, SJIEKTPOJBUTATENb ITOCTOSHHOTO
TOKa), HWCIOJB3ysl 3HAHUS O CBOMCTBaX (U3MUECKHX SBIEHUA M HEOOXOIUMBbIe
¢bu3nveckne 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA W W3MEPUTENIbHBIE MPHOOPHI O
CXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pasinyasi yCIIOBHbIE 0003HAYCHHUS JIEMEHTOB JIEKTPHUUECKUX IETICH;

®IPUBOJUTH TPUMEPHl (HAXOJAUTh HHPOPMALMIO O TPHUMEpPAx) MPAKTHIECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYIIECTBIISATh MOUCK MHPOpMAIK (PU3UUECKOTO cojepkanus B MiHTepHeTe, Ha OCHOBE
MMEIOIIUXCA 3HAHUW U MYTEM CpaBHEHHS JIOTOJTHUTEIbHBIX HCTOYHHUKOB BBIICTSATH
nH(pOpMaLINIO, KOTOpas SBJISETCS MPOTUBOPEUUBOI MIIM MOKET ObITh HEIOCTOBEPHOM;

® 1ICII0JIb30BATh IPH BBINOJHEHUU Y4YeOHBIX 3a/laHUi HayYHO--TIONYJSIPHYIO JHUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHusi MHGOpMALUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

eCco3/aBaTh COOCTBEHHBbIC IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHUs, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl  MPOEKTHOM  HWIIM  MCCIEI0BATENIbCKOM
NEeSITeNIbHOCTH, TPU 3TOM T'PAMOTHO HCIOJIB30BaTh M3yYCHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

eIIpU BBINOJHEHUH Y4eOHBIX TPOEKTOB U UCCIENOBaHMNA (PU3NYECKHX MPOIECCOB
pacripesiesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 3aJayamH,
CIIEZIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJIad B  JCSATENBHOCTb  TPYMINbI, BBICTPAaUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISIS TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

K koHIly o0yueHuss B 9 Kjacce npeaMeTHble pe3yibTaTbIHA 0a30BOM YPOBHE JIOJKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:
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® MICIIOJIb30BAaTh IIOHATHA. CUcTeMa OTC‘-IéTa, MarcepuajibHagd TOYKa, TpPaCcKTOpus:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M MEPErpy3Kd, LEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, ILEHTP TSHKECTH TBEPIOIO Tela, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CICKTPbl HMCIYCKAHWA HW IIOTJIOIICHUA, am,(ba-, Oera- U ramma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

® pas3jin4yaThb ABJICHHA (paBHOMepHOC H HCPAaBHOMCPHOC pr[MOJH/IHeI\/JIHOG JABHMKCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHC TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTeIbHOE JBIDKEHUE (3aTyXalolle M BBIHYXKJCHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHUE U MPEJIOMIICHUE CBETa, IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKECHUE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBICHUE;

® pacro3HaBaTh NPOSBIECHUE W3YYEHHBIX (U3NYECKUX SIBICHUH B OKpY)KarolieM Mmupe (B
TOM 4YHUCJIC CbI/I?,I/I‘—IeCKI/Ie SABJICHUA B NPUPOJAC: IMPUIKBBI U OTJIWBBI, ABHUXXCHUC IIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, IBETa TeI,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWosorMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE paJOaKTUBHBIX M3TYYCHUH HAa OPraHU3M YeJOBeKa), IPH 3TOM NEePEBOIUTH
NPaKTHYECKYIO 337a4y B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOWCTBA (IIPU3HAKH)
(bU3MUECKUX SBIICHUN;

® ONIMCHIBATh M3YYEHHbIC CBOWCTBA Tel M (PU3MYECKHE SBICHUS, HCIOJb3YS (prusndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTH Tela IPH HEPaBHOMEPHOM IBIKCHUHU,
YCKOpEHHE, MEepeMeNIeHne, MyTh, YII0Bas CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, IOTCHIMAIbHASL SHEPTUs TeJa, MOJHITOTO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIUAIbHASI SHEPT Ul CXKATON MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU ONMUCAHUM TPABHIBHO TPAKTOBATH (DPM3MUECKHN CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEJIUYMH, HaXOJUTh (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

® XapaKTepU30BaTh CBOMCTBA Tej, (PU3MUYECKHE SIBICHHUS M MPOLECCHI, MCIOJb3Ys 3aKOH
COXpAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHIMI CYNEPIO3UIUH CHJI,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHUS M TMPEJIOMJICHHUS CBETa, 3aKOHBl COXPAHEHMs 3apsoBOrO MU
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MaccoBOIO 4YMCEI NPU SAECPHBIX pPEAKUMSIX, IPU ITOM JaBaThb CJIOBECHYIO
(opMYyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;

© 00BSCHATDH (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIH
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUMHHO--CIIEJCTBEHHBIC CBSI3H,
CTpOHUTh OOBSICHEHHE W3 2-3 JOrMYECKHX IaroB C OMOpOH Ha 2—3 M3yYEHHBIX
CBOMCTBA (PU3UYECKUX SBICHUN, PH3HMUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

e pemiaTh pacu€THbIC 3a/1auu (OMHUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCTIOIB3YS
3aKOHBI U (POpPMyJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a
yCIOBUSL 3a/ayd 3allMChIBaThb KPaTKOE YCIIOBHE, BBIABIATH HEAOCTAIOLINE WIIN
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAMMBIEC Ul PEUICHHUS,
MPOBOJUTH pAcy€Thl W OIEHHWBATH PEATMCTHYHOCTh IOJYYCHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

® pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PELIUTH MPH IMTOMOIIN (PHU3UIECKUX METOJIOB,
HCIIOJIb3YSl ONHMCAHME HCCIEIOBaHUS, BBIJACIATh IPOBEPSIEMOE MPEAINOJIOKEHNE,
OIICHUBATh NPABUJIBHOCTH TMOPSAKA TPOBEACHUS HCCIEAOBAHUS, JENaTh BBIBOJIBI,
WHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHIA 1 OTIBITOB;

® [IPOBOJTUTH OIIBITHI IO HAOIOJACHNIO (PU3MUYECKUX SBICHUN WA (PU3NIECKUX CBOWCTB Tell
(u3yueHne BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHHs] SHEPrUH, 3aBHUCHMOCTH
nepro/ia KoJIeOaHui MPYKIMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUMN, MPSIMOJIMHENHOE PacpOCTpaHEHUE
CBETa, pa3JioKeHHE OeJoro CBeTa B CIEKTp, M3yuyeHUE CBOMCTB H300pa)keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)keHHs MpeAMeTa B coOuparouieil JnH3e,
HaOJIO/IEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYYEHHS): CaMOCTOSATEIbHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO HabOpa 000PyI0BaHHUSI, OMTMCHIBATH XO/T OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI;

® [IPOBOJUTH TNPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHM, OMpeeNnsis cpenHee
3HauUeHUE U3MepsieMOld BeIMYMHBI ((POKYCHOE pacCTOsIHHME COOMparoueil JUH3bI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTEITLHOTO TTPUO0pa);

® [IPOBOJIUTH HCCJIEIOBAaHUE 3aBHUCUMOCTEH (DU3MUYECKUX BEIUYMH C HCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHUN (3aBUCUMOCTh IYTH OT BpPEMEHU TMpPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuoja KoyiebaHHl MaTeMaTH4ecKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yIrjla OTPa)XCHHs CBETa OT yrja MaJeHUus U
yria ImpeloMIIeHUs OT yIJia MaJieHus1): MJIaHUPOBaTh UCCIECJOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHpPOBATh pe3yiabTaThl MOJYYEHHOW 3aBUCHUMOCTHU
(bu3MYecKUX BETMYMH B BUJIE TaOMUIl U TpadUKOB, JeiaTh BHIBOJBI MO pe3yabTaTaM
WCCIIEeIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIE HW3MEpPEHUS (PU3UYECKHX BEIMYUH (CPEAHAS CKOPOCTh H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOJHOTO MasieHHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWHd MaTeMaTHUYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomiel JWH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAHOBKY M BBITIOJHSTH
W3MepeHusl, cleAys MPesIOKEHHOW WHCTPYKIIMH, BBHIYHMCISATh 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TOJNYyYEHHBIC pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;
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ecoOmoaTh NpaBWiIa TEXHUKH Oe3omacHOCTH Tpu pabore ¢  1TabOpaTOPHBIM
obopynoBaHueM;

® pa3IM4aTh OCHOBHBIC MPU3HAKH M3YUYEHHBIX (DU3MYECKUX MOJIEeNICi: MaTepuaibHas TOUKa,
abCONMIOTHO TBEPAOE TEJNO, TOYCUHBIM WCTOYHHUK CBETa, Jy4, TOHKas JIUH3A,
TUTaHeTapHasi MOJEJb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa;

® XapaKTepPU30BaTh MPHHIUIBI JEHCTBUS N3yYECHHBIX MPHOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoii Ha WX ONHCaHUSA (B TOM 4YHCIE: CHHIOMETP, MAaTYUKU TOJIOKCHUS,
paccTOsIHHS U YCKOPEHHSI, PaKeTa, 3X0JIO0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUHA U HEOOXOqUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

® IICTIOJIF30BATh CXEMBl U CXEMAaTHYHBIE PUCYHKM HM3YyYCHHBIX TEXHHYECKHUX YCTPOWUCTB,
M3MEPHUTENBHBIX MPUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB TPU PEUICHUH y4eOHO--
MPAaKTUYECKUX 3ajad, ONTUYECKHE CXEMBI ISl MMOCTPOSHUSI N300paKEHUI B TUIOCKOM
3epKaJie ¥ coOMparomIeii TuH3e;

®[IPUBOJIUTH MpUMEPHl (HAXOAUTH HWHPOPMALMIO O MpPUMEPAx) MPAKTHUYECKOTrO
WCTIONIb30BaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIi OOECIEeUYeHUS
0e30macHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpaHEHHs 3JIOPOBbSI M COONIONEHHWS] HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpY»Karollen cpene;

® OCYIIECTBIISATh TOWUCK HWHpopManmuu (u3ndeckoro conepxkanus B VHTepHeTe,
CaMOCTOSTENIEHO (OPMYITUPYST TTOUCKOBBIM 3ampoC, HAXOJUTh ITYTH OIPEIeIICHHS
JOCTOBEPHOCTH TMOJIydeHHOM UHGOpMaluu Ha OCHOBE HMEIOIIUXCA 3HAaHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

® 1ICII0JIb30BATh IPH BBINOJHEHUN Y4YEOHBIX 3a/laHUil HayYyHO--TIONYJISIPHYIO JHUTEpaTypy
(u3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpazoBaHus HH(opManuud u3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

® cOo3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS HA OCHOBE MH(OpMaLuu U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOTO COACpKaHMs, MyOIMYHO TPEICTABIAThH
pe3yNbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON NEATENbHOCTH, MIPU ATOM T'PAMOTHO
WCIO0JIb30BAaTh W3YYEHHBIN NOHATUHHBIM ammapar H3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKIATh BBICTYIUIGHUE TMpE3CHTalMell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHUKOB;

e  yKa3biBaTh Ha3BaHus I1aHeT COJHEYHOW CUCTEMBbI; pa3indaTh OCHOBHBIC MPHU3HAKU
CYTOYHOI'O BpallleHusi 3Be3AHOro HebOa, nBwkeHus Jlynbl, CosiHuLAa H IJIaHET
OTHOCHUTEIILHO 3BE3I;

® [IOHUMAaTh PA3NIUYUA MEX]y TEITUOICHTPUYECKOW M TEOLEHTPUUYECKON CHUCTEeMaMH
MUpA.

e  yKa3bIBaTh OOIIME CBOWCTBA M OTIMYMUS IUIAHET 3€MHOW TPYNINBI U IJIAHET-TUTAHTOB;
Manbix Tes COTHEYHOH CHCTEeMBbl U OOJIBIIUX MJIAHET; MOJIb30BaThCS KApTON 3BE3/IHOTO
HeOa npu HaOIIOACHUSX 3BE€3IHOTO Heba;

® pa3IMyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mep, IBET, TeMIepaTypa)
COOTHOCHTBD IIBET 3BE3/IbI C €€ TEMIIEPATYpOH;

®  pa3IMYaTh TUMOTE3bI O MPOUCXOXKICHUH COTHEUHOM CUCTEMBI.
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BI/I,Z[BI JACATCIBHOCTHU O6y‘-IaIOH_[I/IXC$I, HaITpaBJICHHBIC HAa JOCTHIKCHUC INIAHUPOBAHHBIX

pe3yJIbTaTOB:
Ne HaunmenoBanme OcHoOBHbBIE BU/BI IeSITeILHOCTH 00y4ar0MXcst
n/m | pa3ieaoB U TeM

NPOrpaMMmblI

Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAOLIEro MUpa

11

®du3suKa - HayKa O
pUpoae

BrrsBiienue paznuuuii Mex 1y GU3NIECKUMU U XUMHYECKUMHU
npespauieHusIMU. Pacnio3HaBaHue U KilaccupuKanus
(Gu3nUeCKuX SABJICHUN: MEXaHUUECKUX, TETUIOBBIX,
ANIEKTPUYECKUX, MArHUTHBIX U CBETOBbIX. Habmtonenue u
onucaHue (U3NUECKUX SIBICHUN

1.2

dusnyeckre BEITMINHEI

OmnpeneeHne EHBI JSICHUS KAl H3MEPUTEIBLHOTO
npubopa. M3mepeHne TMHEWHBIX pa3MepOB TEIl U
IIPOMEKYTKOB BPEMEHH C YUETOM ITOTPEIIHOCTEN.
N3mepenue o06bEMa KuIKOCTH U TBEPAOTO Tena. M3mepeHue
TEMIICPATYPHI ITPU IMOMOIIHN )KUAKOCTHOTO TEPMOMETpA U
JaTYruKa TEMIICpaTyphl. Brimosnenue TBOPUYECCKHUX SaJIaHI/Iﬁ
10 TIOUCKY CITIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3NIECKIX
XapaKTEepPUCTUK, HATIPUMED, Pa3MEPOB MaJIbIX OOBEKTOB
(BoJIOC, IPOBOJIOKA), YIATEHHBIX

00BEKTOB, OOJIBIINX PACCTOSHUMN, MaJIbIX IPOMEKYTKOB
BpeMeHn. OOCyKIeHHE TTPeIaraeMbIX CITI0COO0B

1.3

EcrecTBeHHOHAYYHBIH
METO/1 TO3HAHUS

BoiaBukenne runores, 00bSCHSIIONINX TPOCTHIE SABICHMUS,
HaIpUMep: — IOYeMy OCTaHABIIMBAETCS ABMKYILEECS MO
TOPU30HTAIBHOM MOBEPXHOCTH TEJO; — [MOYEMY B JKaAPKYIO
MOTr0/1y B CBETJION OJIEkK/IE€ MPOXJIaHEH, YeM B TEMHOM.
[Ipemnoxenue crnoco6oB nposepku runores. [IpoBeneHue
UCCJIEJIOBAHMUS 110 MPOBEPKE KAKON-INOO0 MMIIOTE3bI.
[TocTpoenue npocrermmx Moaenel pu3ndecKkux siBJcHUH (B
BU/JIE PUCYHKOB MJIU CXEM), HallpUMep MaJeHUe PeIMETa;
IPSIMOJIMHEITHOE paclpoCTpaHEeHHE CBETa

Pasnen 2. [lepBoHayaibHbIe CBEICHUS 0 CTPOCHUM BellleCTBA

2.1

CTpOGHI/Ie BCIICCTBA

Habnroenue u uHTEpIpETAIHS OIBITOB,
CBUJICTEIILCTBYIOLINX 00 aTOMHO-MOJICKYJIIPHOM CTPOCHUU
BEIIIECTBA: OMBITHI C PACTBOPCHUEM Pa3JIMYHBIX BEIICCTB B
Boje. OneHka pa3MepoB aTOMOB M MOJIEKYII C
UCII0JIb30BaHueM (poTOrpaduii, MOTYyIEHHBIX HA ATOMHOM
cuiioBoM MHKpockorie (ACM) — nabopaTtopHas paboTa 1o
Tteme: «OlieHKa quamMeTpa aToMa MeTOJIOM PSIIOB (C
ucrnolsk30BanueM ¢ororpaduii)». Onpenenenre pasMepoB
MaJIbIX T

2.2

JBukeHue u
B3aUMO/ICVICTBUE YaCTHIL
BEIIECTBA

Habmonenue u o0bsicHeHHEe OpOYHOBCKOTO

IBIDKEHUs U aBneHus quddysun. [Iposenenue u oobsicHeHNE
OTIBITOB 10 HAOJIIOJIEHUIO TEIIOBOIO PACIIMPEHHUS Ta30B.
[IpoBenenue u 00BsICHEHNE ONBITOB 110 OOHAPY>KEHUIO CHJIT
MOJIEKYJISIPHOTO MPUTSKEHUS U OTTAJIKUBAHMSI

2.3

ATpeFaTHLIe COCTOSAHHA

Omnucanue (C HCIOJIb30BAHHUEM IIPOCTHIX MOI[CJ'ICfI) OCHOBHBIX
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BCIICCTBA

pa3u4uil B CTPOCHHUH Ia30B, )KUIAKOCTEN U TBEPABIX TEI.
OO0bsicHEeHUE MaJION C)KUMAEMOCTH KUIKOCTEH U TBEPABIX
Tel, OOJIBIION CKUMAEMOCTH ra3oB. OObsICHEHNE
coxpaHeHus GopMbI TBEPBIX TN U TEKYIECTU KUIAKOCTH.
[IpoBenenue onbITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM
COCTOSIHUM BOJIbl YACTHIIbI HAXOAATCSI B CPEIHEM JAJIbIIe
JpyT OT Apyra (IJI0OTHOCTb

MEHBIIIE), YeM B JKMJIKOM. Y CTAHOBJICHHE B3aMMOCBSI3U
MEXTy 0COOCHHOCTSIMH arperaTHBIX COCTOSIHUN BOJIBI U
CYLIECTBOBaHUEM BOJHBIX opraHnuzmMoB (MC — 6uonorus,
reorpadusi)

Paznen 3. J/IBu:keHue U B3auMo/ieiicTBue TeJl

3.1

Mexannueckoe
JBHKECHUE

HccnenoBanue paBHOMEPHOTO JIBIKEHUS, OTIPEICTICHUE €T
npu3HakoB. HaOmroeHne HepaBHOMEPHOTO IBHXKCHUS U
OTIpe/ieJICHUE ero OTIIMYUN OT PABHOMEPHOTO JIBHKCHHUS.
Ornpeznenenne CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIIapuKa
B JKUJIKOCTH, MOJIETTH DJIEKTPUUECKOTO aBTOMOOUJIS U T.JI.).
Onpenenenue cpeaHeil CKOPOCTU CKOJbKEHUs OpycKa Win
[IapyKa Mo HaKJIOHHOW IUTOCKOCTH PemnieHune 3a1a4 Ha
ompeneseHre MyTH, CKOPOCTH ¥ BPEMEHH PaBHOMEPHOTO
JIBIDKECHUsI. AHAIU3 TpaduKOB 3aBUCUMOCTH MTyTH U
CKOPOCTH

OT BpEeMEHHU

3.2

Huepus, macca,
IIOTHOCTH

OObscHEeHUE U MIPOTHO3UPOBAHKE SBJICHHI, 00YCIOBICHHBIX
UMHEpLHEN, HApUMeEp, YTO MTPOUCXOAUT MIPH TOPMOKEHUH
WM PE3KOM MaHEBpe aBTOMOOWJIS, TOYEMY HEBO3MOKHO
MT'HOBEHHO NMPEKPATUTh JIBKEHUE Ha BEJIOCUTIEAE UITU
camokate 4 T. 1. [IpoBefeHne n aHanu3 ONbITOB,
JEMOHCTPHUPYIOIIHUX U3MEHEHUE CKOPOCTH JBUKEHUS Teja B
pe3ynbTaTte AeUCTBUS Ha HEro

npyrux Ten. Penienue 3amad Ha ornpeieJieHHe MacChl Tena,
ero o0béma u motHocTu. [IpoBeneHre u aHalu3 OMBITOB,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHEHHSI CKOPOCTH Tella
OT €ro Macchl MPH B3auMOIeHCTBUU Tell. MI3mepeHnne macchl
TeNa pa3aIudHbIME crioco0amu. OnpeaeneHue mI0THOCTH
TeJa B pe3ylbTaTe H3MEPEHHsI €r0 MacChl U 00BbEMA

3.3

Cuna. Bunpe! cun

N3yuenue B3auMOAEHCTBUS KaK MPUYUHBI U3MEHEHUS
CKOPOCTH TeJla UJIH ero aAedopMariui.

Onucanue peabHbIX CUTYallMi B3aUMOAECHCTBUS TeJl C
IIOMOILBIO MO/JIeNel, B KOTOPBIX BBOJUTCS MOHSITHE U
n3o0paxkeHune cuibl. Vi3yueHue CUIbl yipyrocTH.
HccnenoBanue 3aBUCUMMOCTH CHIIBI YIPYTOCTH OT YJUIMHEHUS
PE3MHOBOTO LIHYpa WU MPYXHUHBI (C HOCTPOCHUEM
rpa¢uka). AHaJIN3 MPAKTUYECKUX CUTYalUH, B KOTOPBIX
HPOSIBIISIETCS IEHCTBHE CHIIBI YIIPYTOCTH (YIIPYTOCTh Msua,
KPOCCOBOK, BETOK JiepeBa U Jp.). AHaIU3 CUTYaIHi,
CBSI3aHHBIX C siBJIEHUEM TAroTeHus. OObsiCHEHnE
OpOUTANBHOTO JIBMXKEHUS IJIAHET C UCTIOJIB30BaHUEM
SIBJICHUS TATOTEHUs U 3aKOHa HHepuuu. Mi3Mepenue Beca
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TeJa C MOMOIIbI0 TuHaMoMeTpa. OO0CHOBaHHE ITOTO
crioco0a u3MepeHust. AHAIN3 U MOJICTTUPOBAHUE SBIICHHS
HEBECOMOCTH. DKCIEPUMEHTAIbHOE NIOJYyUEHHE ITpaBUiIa
CJI0KEHUS CUJI, HAIPABJIEHHBIX BIOJIb OJTHOW MPSAMOM.
Ornpezenenne BEJIMUMHBI PABHOICUCTBYIOMIEH CHJI.
H3ydeHue cuiibl TpEHUS CKOJIBKEHHS U CUJIbI TPEHUS TTOKOS.
HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSA OT CHUJIbI
JTABJICHUSI U CBOMCTB TPYLIUXCS MOBEPXHOCTEN. AHAIN3
MPAKTUYECKUX CUTYALIMI, B KOTOPBIX NPOSBISETCS ICUCTBUE
CHUJIBI TPEHUS, UCTIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIIIEHUS UITH
YBEIMYCHHS (KaTaHWE Ha JIbDKAX, KOHbKAX, TOPMOXKCHHUE
ABTOMOOWJISI, CTIOJIb30BAHUE MO IIUITHUKOB, TUTABAaHUE
BOJIHBIX )KUBOTHBIX U Jp.). Pemenue 3amgau ¢
UCIOJIb30BaHuEM (HOpMYI 7S pacy€Ta CUJIbl TAKECTH, CUIIbI
YOPYrOCTH, CHIIBI TPEHUS

Pasnen 4. /laBjienue TBEPABIX TeJl, *KMAKOCTEH M ra3oB

4.1

Hasnenue. [lepenaua
JABJICHUSA TBEPABIMU
TeJIaMU, )KUAKOCTSIMHU U
razamu

AHanu3 1 00bSICHEHHE OTIBITOB U MPAKTUYECKUX CUTYAIHi, B
KOTOPBIX TIPOSIBIISIETCS CHJIA TABJICHUSL.

O6ocHoBaHUE c1IOCOOOB YMEHBIICHUS U YBETUUEHHUS
naBieHus. M3ydeHue 3aBUCUMOCTH JIaBJICHUsI Ta3a OT 00bEMa
U TeMriepatypsl. M3yduenne oco6eHHOCTEM TTepeaadn
JaBJICHUA TBép)IBIMI/I TCJIaMH, )KUJAKOCTSIAMU U ra3aMH.
O6ocHOBaHUE PE3yIbTATOB OMIBITOB OCOOCHHOCTAMHU
CTPOCHHMS BEIIECTBA B TBEPIOM, KHUIKOM U Ta3000pa3HOM
COCTOSIHHMSIX. DKCIIEPUMEHTAIBHOE JOKA3aTEeIbCTBO 3aKOHA
ITackais.

Pemenue 3aga4 Ha pacy€T AaBIEHUS TBEPAOTO TEIA

4.2

JlaBiaeHne KUAKOCTH

HccnenoBanye 3aBUCUMOCTH JaBJICHHUS )KUIKOCTH OT
TTYOMHBI IOTPYKEHUS U TJIOTHOCTH XKUAKOCTH. Habmonenue
1 00BSCHEHHE THIPOCTATUYECKOTO MMapaJoKca Ha OCHOBE
3akoHa [lackans. M3yuenne cooOmarmumxcs CoOCyI0B.
Pemenne 3a1a4 Ha pacuér naBieHus KuAKOCTH. OOBICHEHHE
MPUHITKIIA ACHCTBUS THAPABIMYECKOTO MIpecca,
IMHEBMATHYECKUX MAaIIMH. AHAIN3 U 00bsSICHEHHE
MPAKTHUECKUX CUTYAIMi, JEMOHCTPUPYIOUIUX MPOSBICHUE
JABJICHUS KUJKOCTH U 3akoHa [lackans, Hanpumep
MPOIIECCOB B OpraHu3Me NpHu TIyOOKOBOJAHOM HBIPSIHUH

4.3

ATMocdepHOe naBIeHHE

DKcleprMeHTallbHOE O0HapYyKEeHHEe aTMOC(HEPHOTO
JaBlieHUs. AHAJIU3 U 0OBACHEHHE OIBITOB M MIPAKTUYECKUX
CUTYyallUi, CBSI3aHHBIX C JIeiicTBUEM aTMOC(EpPHOro
nasneHus. OObsCHEHHE CYIIeCTBOBAaHUS aTMOc(hepbl Ha
3emile ¥ HEKOTOPBIX IIJIaHETax WM €€ OTCYTCTBUS Ha APYruX
riaHeTax u Jlyne. O0bsicHeHHE U3MEHEHHUs TNIOTHOCTH
aTMoc(epbl ¢ BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO
JIABJICHUs OT BBICOTHI. PelieHne 3agau Ha pacyer
atMocgepHoro nasneHus. Vzyuenue ycrpoiictBa Gapomerpa-
aHepouja

4.4

JlelicTBHE JKUIAKOCTH U
ra3a Ha IOrpyKEHHOE B

DKcIepuMeHTalIbHOE OOHApY)KEHUE IEHCTBHS KUIKOCTH U
rasa Ha Iorpyk€HHoe B HUX Teno. Onpenenenue
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HUX TCIIO

BBITAJIKUBAIOLLEH CHJIBI, JEMCTBYIOLIEN Ha TEJIO,
NOrpyXKEHHOE B XKHUAKOCTh. [IpoBeenue u o0CyxieHune
OIIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCUMOCTb BBITAJIKUBAIOLICH
CHUJIBI, IEHCTBYIOILIEN Ha TEJIO B )KUIKOCTH, OT 00BbEMA
IOTPY’KEHHOW B KHUJKOCTb YaCTH T€JIA U OT INIOTHOCTH
x)uakoctu. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIECH
CHWJIBL, JEMCTBYIOLIEH Ha TEJIO B KUIAKOCTH, OT MAacChl TeJa.
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYKEHHOMU B )KUJKOCTh YacTH Tela. Pemenue 3anaq Ha
IPUMEHEHHE 3aKOHA ApXMMe/a U YCIOBHS IJIAaBaHUS Tell.
KoncrpynpoBanue apeomerpa Win KOHCTPYHPOBAHUE JIOJIKH
U OTIPEACIIEHNE €€ TPY30I0IbEMHOCTH

Pa3znea 5. PadoTa 1 MOIIHOCTD.

JHeprus

5.1

PaGora u MmomHOCTE

OKCIEePUMEHTAIILHOE ONPEIEIIEHUE MEXaHUUECKON paboThI
CWJIBI TSDKECTU IIPU MAJICHUH TEJIa U CWIIBI TPEHUSI TIpU
PaBHOMEPHOM IIEPEMEIICHUH TeJIa 10 TOPU30HTAIBHON
MMOBEPXHOCTH. Pacuér MoImHOCTH, pa3BUBacMON Npu
noabEMeE MO JecTHULE. Pemenne 3aqa4 Ha pacuér
MEXaHUYECKON pabOThl U MOIITHOCTH

5.2

[TIpocThie MeXaHU3MBI

Ornpezenenre BIUTPHIIIA B CUJIE TIPOCTBIX MEXAaHU3MOB Ha
puMepe phlyara, oABUKHOTO M HETIOBUKHOTO OJIOKOB,
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue ycnoBus paBHOBECHS pblyara.
OO6HapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB B PAa3IMYHBIX
MHCTPYMEHTAX U MPUCHIOCOOIECHUSAX, UCTIOIB3YEMBIX B OBITY
U TEXHUKE, a TAK)KE B )KUBBIX OPraHU3MaX.
DKCIepUMEHTAIbHOE JI0KA3aTeIbCTBO PaBEHCTBA paboT Impu
MIPUMEHEHUH MPOCThIX MexaHu3MoB. Onpenenenue KII1/]
HAKJIOHHOM MI0OCKOCTHU. Penienue 3a1a4 Ha IpUMeHEHUE
MpaBuiia paBHOBECHS pbluara u Ha pacueét K11/

5.3

Mexaandeckas OHCPIusa

:‘)KCHepI/IMeHTaHBHOC OIIpCACIICHNE NU3MCHCHUA
KUHETHYSCKOH U HOTCHI_[I/IaJ'II)HOI\/'I SHEPruu Te€ja Ipu €ro
CKaTBIBAHMH I10 HAKJIOHHOM MJIOCKOCTH. qDOpMy.TIHpOBaHI/Ie
Ha OCHOBC HUCCJICAOBAHUA 3aKOHA COXpaHCHUA MEXaHH4YeCcKOoi
OHCPI'UM. O6CY)KI[€HI/IG I'paHdl IPUMCHHUMOCTH 3aKOHA
COXpaHCHUA SHGPFHH.PCHIGHI/IC 3a4a4 C UCIIOJIb30BaAaHHUECM
3aKOHa COXpAaHCHHA DHCPIUH

Pasnen 6. TerioBblie ABJICHUA

6.1

Crpoenue u cBoiicTBa
BEIECTBA

Habnroienue u MHTEpIIpETaIUs OIBITOB,
CBUJICTEIILCTBYIOUINX 00 AaTOMHO-MOJICKYJIIPHOM CTPOCHUU
BEIIECTBA: OMBITHI C PACTBOPEHUEM PA3TUYHBIX BEIIECTB B
BoJie. Perienne 3aqay mo olieHUBaHUIO KOJTUYECTBAATOMOB
WM MOJIEKYIT B eJMHHIIE 00BEMaBeIIeCTBa. AHAIN3 TEKCTa
JPEBHUX aTOMUCTOB (HampuMmep,pparMeHTa modMbl YKpPeIus
«O mpupoaeBelei») ¢ U3NoKkeHneM 000CHOBaHU N
ATOMHOUTUIIOTE3HI (CMBICTIOBOE uTeHue). OreHka
yOeuTenbHOCTH 3TUX 000CHOBaHUN. OOBsCHEHUE
OpOYHOBCKOTO JIBHKEHUS, SIBICHUS JUPPY3UH U pa3Inauii
MEX/1y HUMU Ha OCHOBE TMOJIOKEHHUH MOJIEKYIISIPHO-
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KHHETUYECKOW Teopuu cTpoeHus BeniectBa. O0bsiCHEHNE
OCHOBHBIX Pa3JINuuid B CTPOCHUH Ia30B, )KUAKOCTEN U
TBEPABIX TEJI C UCIIOJIB30BAHUEM I10JI0)KEHUN MOJIEKYJISIPHO-
KWHETUYECKOU TEOPUH CTPOEHUS BEIIECTBA.

[IpoBeneHune ONBITOB MO BhIPAIMBAHUIO KPUCTAIIOB
MOBapeHHOM cou wiu caxapa. [IpoBeaenue u oObsicHEHNE
OTIBITOB, IEMOHCTPUPYIOIINX KaWUISIPHBIE SIBICHUS U
siBlIeHHEe cMaunBaHMs. OObsICHEHHE POJIM KalMJUISIPHBIX
SIBJICHUWUISI IOCTYIUIEHUS BOJIbl B OPraHU3M PaCTEHU.
Hab6mnronenue, mpoBeieHne U 00bSICHEHUE OTBITOB 10
HAOJII0JICHUIO TETJIOBOTO PACHIMPEHUs T'a30B, KHUJIKOCTEH 1
TBEPBIX TeN. OOBsICHEHHE COXpaHeHUs1 00bEMa TBEPBIX TE,
TEKY4€CTH KHUJKOCTHU (B TOM YHUCIIE, PA3HULIBIB TEKYUECTH IS
Pa3HbIX )KUJKOCTEH ), AaByieHus ras3a. [IpoBeeHue OnbITOB,
JEMOHCTPHUPYIOIIHUX 3aBUCUMOCTh JIaBJICHUS BO3/1yXa OT €ro
00bEMa MHArpeBaHus WIN OXJIAXKICHUS, U UX OOBSCHEHUE Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YueHUs. AHAIU3
MPaKTUYECKUX CUTYallMi, CBI3aHHBIX CO CBOMCTBAMU Ia3oB,
KUAKOCTEH U TBEPIBIX TEI

6.2

Tennosle mpoueccs

O6ocHoBaHUE MpaBUJ U3MEpPEHUs Temneparypsl. CpaBHEHHE
Pa3IUYHBIX CITIOCOO0B U3MEPEHUS U TITKAJ TEMIIEPATYPHI.
Habntonenue u 00bsiICHEHHE OMBITOB, IEMOHCTPUPYIOIINX
W3MEHEHNE BHYTPEHHEH YHEPTUHU Teja B PE3ysIbTaTe
TeIuIonepeauu upadoThl BHEIIHUX CHUII.

Hab6mronenue u 00bsicCHEHHE OTIHITOB,00CYKICHHE
MPAKTHYECKUX CUTYaLUN, JEMOHCTPUPYIOLIUX Pa3IHyuHbIe
BU/JIbI TETIJIOTIEPEIaYH: TETIONPOBOTHOCT, KOHBEKIIUIO,
usnyyenue. MccnenoBanue siBieHus TeI000MeHa pu
CMEITMBAaHUH XOJIOJTHOU 1 ropsiueid Bobl. Habmonenue
YCTaHOBJICHHS TEIJIOBOIO PABHOBECUS MEXAY ropsueii u
X0JIOHOM BOI0#. Onipenenenue (M3MepeHue) KOJIMIeCTBa
TEIUIOTHI, OJYYEHHOTO BOJIOH MPH TEII00OMEHEeC HarpeThIM
MeTaJTM4ecKuM nuinuHapom. Omnpenenenue (M3MepeHue)
yIeIbHOUTEINIOEMKOCTH BEILIECTBA.

Pemenue 3aay, cBSI3aHHBIX C BBIYUCICHUEM KOJINYECTBA
TEIUIOTHI U TEINIOEMKOCTH MIPH TEIIooOMeHe. AHaIu3
CUTYaIUi MPAKTUYECKOTO UCTIOIB30BAHUS TETIOBBIX
CBOMCTB BEIIECTB UMATepUasIOB, HAIPUMED, B LIETSAX
sHeprocOepeKeHus: TeIUION30JISIINSL, SHEprocOeperaromnye
KPBILIHY, TEPMOAKKYMYISTOPHI U T. A. HabmoneHue seneHuit
ucrnapeHus ukonjaeHcanuu. VMccnenoBanue mpouecca
UCTIAPEHUS PA3IMYHBIX KUIKOCTeH. OObICHEHNE SIBICHUN
UCTIapeHUs U KOHJICHCAIIMU Ha OCHOBE aTOMHO-
MOJIEKYIIIpHOTO yueHus. Habmonenue u o0ObsicHeHHe
mpolecca KUMEHUs, B TOM YHCIIE 3aBUCUMOCTH TeMITepaTyphbl
KUTICHUS OT JaBJICHHUSL.

Omnpenenenue (M3MepeHNe) OTHOCUTENbHOM BIAYKHOCTH
BO3ayxa. HaGmroneHue nporiecca rmiaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HApUMED, Jibja. CpaBHEHUE
MIPOLIECCOB IJIaBJICHUS
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KPUCTAIUTMYECKUX TEJ ¥ Pa3MITUCHUSIPU HarpeBaHUH
amopdubIx Ten. Onpenenenne (M3MepeHNe) yIeIbHOMU
TETUTOTHITLIABIICHHS JIb/IA.

OObsicHeHHE SBJICHUH TIABJICHUS M KPUCTAJUIM3ALIMHU HA
OCHOBE aTOMHO-MOJIEKYIISIpHOTO yueHusl. Pemienue 3anay,
CBSI3aHHBIX C BBIYMCIICHUEM KOJIMIECTBA TEIUIOTHI B
npoleccax Temionepesady npy MmiaBIeHUH u
KPHUCTAJLTU3AIMH, UCTIAPSHUN M KOHACHCAINU. AHAJIHN3
CUTYaIuH MPaKTUYECKOTO TPUMCHCHUS IBJICHHUH TTABJICHUS U
KPHUCTAJLTU3AIMH, HATIPUMEp, TMOJTy4EeHHE CBEPXUUCTHIX
MaTepuasoB, coJIeBas rpeika u Ap. AHaiau3 padoThl U
00BsICHEHNE MTPUHITUTIA ICHCTBUS TETIJIOBOTO JBUTATEIIS.
Brranciienne KoamuecTBa TeTIOTH, BBIACIISIOMIErOCs MPH
CrOpaHuM pa3aInyHbIXBUAO0B TorumBa, U KII/] neurarens.
OO0cyxIeHre KOJIOTHYECKUX TTOCIIEICTBUMUCIIOTH30BAHUS
JIBUTATEJICH BHYTPEHHETO CTOPAHUS, TETUIOBBIX
TUJIPOICKTPOCTAHIIHI

Pa3n

e /. DyeKTpuuecKne U Ma

ITHUTHBIC ABJICHUA

7.1

DIIEKTPUYECKUE
3apsibl.

3apsKEeHHbIE Tea HUX
B3aMMOICCTBUS

Habumrotenre v mpoBeIeHUE OIBITOB TI0 JIEKTPU3AIAN TEI
TIPH CONTPUKOCHOBEHUH M UHTYKIIHCH.

HaOmronenue u o0bsicHEHHE B3aNMOIEHCTBHS OJHOUMEHHO U
Pa3HOMMEHHO 3apsiKeHHBIX Ten. OOBsICHEHUE TPUHIIATIA
JIEWCTBUSA IEKTPOCKOTIA.

OObsicHEHUE SBJICHUH JICKTPU3AIUHU TIPH CONTPUKOCHOBEHUH
TeJ U UHIYKIIUEH C HCIIOJIh30BAHMEM 3HAHUN O HOCHUTEIISAX
AIEKTPUYECKUX 3apsI/IOB B BEIIECTBE.

Pacnio3naBanue u 00bsicHEHNE SIBICHUH JIEKTPU3AINH B
MOBCEIHEBHOM sxu3HU. HaOmoneHne n oObSICHEHE OIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO
3apsa.

Hab6mronenne onbITOB IO MOICTUPOBAHUIO CUIIOBBIX JIMHUMA
AIEKTPUIECKOTO TIOJISL.

HccnenoBanue NeHCTBHS AIEKTPHYESCKOTO MOJISTHA
MIPOBOJTHUKH U JUDJICKTPUKH

7.2

ITocTosiHHBIN
3IEKTPUUECKUAN
TOK

HaOmroneHne pa3nuyHbIX BUJOB ICHCTBUS JIEKTPHYECKOTO
TOKa ¥ OOHAPY)KEHHE YTUXBHUJIOB ACHCTBHS B IOBCETHEBHOMN
KHU3HH.

HaGmroieHne BO3HUKHOBEHUS Ta30BOT0 pa3psaa U
ANEKTPUYECKOTO TOKA B YKHUKOCTH.

COopka 1 UCTIBITaHKE ITEKTPUIECKOH IETTUITOCTOSHHOTO
TOKA.

W3mepenne cuibl Toka amrnepmerpoM. M3mepenue
AIIEKTPUYECKOTO HAMPSHKEHUSI BOIBTMETPOM.

[MpoBenenne n 0OBSICHEHHE OTBITOB, IEMOHCTPUPYIOIIHX
3aBUCHMOCTB 3JIEKTPHYECKOTO COMTPOTHBIICHUS POBOTHHUKA
OT €ro JUINHBI, TUTOIA! MOTIEPEYHOTO CEYCHHS M MaTepHaa.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, TPOTEKAIOIIETO
4epe3 Pe3UCTop, OT COMPOTHUBICHUS PE3UCTOPA U HATIPSHKSHUS
Ha Pe3UCTope.

31




[IpoBepka npaBuiia cI0KEHUS HAPSKEHUNITPU
IIOCJIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia AJ1s CUJIbI TOKA IIPU HapalieIbHOM
COEIMHEHUH PE3UCTOPOB. AHAIN3 CUTyalUl
MOCJIEZIOBATEIBHOIO U APAIIJIEIIBHOTO COEIUMHEHUS
IPOBOJAHUKOBB JJOMAILITHUX 3JIEKTPUUECKUX CETAX.

Pemenne 3anay ¢ ucnonap3oBanuem 3akona Oman Gpopmyi
pacuéra 3JIeKTPUUECKOT0 CONPOTUBIICHHUS TPU
MOCJIEZIOBATEIBLHOM U NapajlIeIbHOM COEIMHEHUU
IIPOBOJHUKOB.

Omnpenenenue pabOThI AIAEKTPUIECKOTO TOKA, TPOTEKAIOIIETO
yepes pe3ucTop.

Omnpenenenre MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIAEMOM
Ha pe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT
HanpspkeHus Ha Hell. Onpenenenue KITJ[ narpesarens.
HccnenoBanue npeodpa3oBaHus SHEPTUUIIPU MOABEME Ipy3a
JNEKTPOABUTATEIIEM.

OO0bsicHEHNE YCTPONCTBA U IPUHITUTIA JCHCTBUS TOMAITHUX
3JIEKTpOHArpeBaTeNIbHBIX TPHUOOPOB. OOBICHEHNE TPUYHH
KOPOTKOT'O 3aMbIKaHUS U PUHLUIIA JEHCTBUS MJIaBKUX
npeaoxpanuTenel. Pemenne 3aiay ¢ MCNOJIB30BaHUEM 3aKOHA
Jxoyna—Jlena

7.3

MarHuTHBIC SIBJICHUS

HccnenoBanre MarHuTHOTO B3aMMOJCHCTBHUSITOCTOSTHHBIX
Mar"uToOB.

M3ydeHrne MarHUTHOTO TOJIS TIOCTOSIHHBIX MATHUTOB IIPH UX
00BEIMHEHUHN U Pa3/IeICHUN.

HccnenoBanre MarHUTHOTO B3aUMOJCHCTBUS MOCTOSIHHBIX
Mar"uToB.

M3ydyeHne MarHuTHOTO IOJIS IIOCTOSIHHBIX MArHUTOB IIPH UX
oObeMHeHNH U pas3zeneHuu. [IpoBeeHne onbIToB 110
BU3YaJIN3aLMH T10JIs] IOCTOSIHHBIX MarHUTOB.

W3ydeHne siBleHNUs] HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanue NeNCTBUSA DIEKTPUYECKOTO TOKA HA
MarHMTHYIO CTPEJIKY.

[IpoBeneHue ONbBITOB, AEMOHCTPUPYIOLUX 3aBUCUMOCTD
CHJIBI B3aUMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI
Y HaIIPaBJICHUS TOKAB KaTyIIKE.

AHanu3 cutyanuuii NpakKTUYECKOTro IPUMEHECHHUS
JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPONCTBAX,
IPOMBIIIJICHHOCTH, METULIMHE).

N3yuyenue nelicTBUSA MarHUTHOTO MOJISTHA IIPOBOJAHUK C
TOKOM.

W3yuenue nevicreus anexrpoasurareins. Mzmepenne KI1J]
3JIEKTPOABUTATEIILHON YCTAHOBKH.

Pacnio3naBaHue U aHa/IN3 pa3IMYHBIX TPUMEHEHUN
JIEKTPOJABUraTeliel (TpaHCHopT, ObITOBBIE YCTPOICTBA U JIp.)

7.4

DneKTpoMarHuTHas
WHIYKIUS

OmnbITHI IO HNCCICIO0BAaHHUIO SABJICHUA 3J'IeKTp0MaI‘HI/ITHOI71
WHAYKIIUU: HCCIeI0BaHUE U3MEHECHU 3HAUCHUS U
HaITpaBJICHU A
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HHAYKIIMOHHOT'O TOKa

Pasznen 8. MexaHn4eckue siBJIeHUA

8.1

Mexanunueckoe
JIIBUYKEHUE U CIIOCOOBI
€ro OnMCcaHus

Amnanu3 u 00CyX/IeHIE PA3TUIHBIX IPHMEPOBMEXaHUIECKOTO
JIBUKCHUSI.

OO6cyx1eHre TpaHui] MPUMEHUMOCTH MOACIN
«MarepuajibHasi TOUKa».

OnucaHne MEXaHUYECKOT 0 JBMXKEHUS pa3INYHbIMU
criocobamu (ypaBHEHHE, TaOIuIa, IPaPUK).

AHanu3 )KU3HEHHBIX CUTYyaIlNi, B KOTOPBIX MPOSIBIISETCS
OTHOCHUTEJIbHOCTh MEXaHUYECKOT0 IBUKEHHUSL.

Habntoienne MexaHMuecKoro ABMKEHUS TEIa0THOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

CpaBHeHue MyTel U TpaeKTOpHUil ABMKEHUS OJHOTO U TOTO
e TeJla OTHOCUTEILHO Pa3HBIXTEN OTCUETA.

Ananus texcra I'anuies 00 OTHOCUTEIEHOCTH JBHKCHHS
BBITNIOJTHEHHE 33/1aHUM TI0 TEKCTY (CMBICIIOBOE YTCHHE).
Omnpenenenne cpenHe CKOPOCTH CKOJIBXEHUIOPYCKa UITH
JBUKEHHS IapUKa 110 HAaKJIOHHONIIJIOCKOCTH.

Ananus u o0cyxJeHHe CIIOCO00B MPUOINKEHHOTO
OTIpe/IeNIeHUs] MTHOBEHHON CKOPOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBMXKEHHUS (IIapuKa
B JKUJIKOCTH, MOJICTTUDJIEKTPUUECKOTO aBTOMOOWIIS | T. 1I.).
Onpenenenue MyTy, MIPOUIEHHOTO 3a TaHHBIA POMEKYTOK
BPEMEHH, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO IBUYKEHUS OT
BPEMEHH.

OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB JEHCTBUS IPHUOOPOB,
H3MEPSIIOITUX CKOPOCTH (CITUIOMETPOB).

Boruncnenue mytv ¥ CKOPOCTH MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEITHOM JIBUJKEHUU TETIa.

Omnpenenenre NpoORASHHOTO IYTH U YCKOPEHHUS IBUKEHUS
Tena 1o rpaduky 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSIMOJIMHEITHOT O IBMXKEHUS Tela OT BPEMEHHU.

IIposepka eunome3swi: eciu npu pasHoyCcKOPEeHHOM OBUNCEHUU
0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAKAK PO
HeUEmHbIX Yyucel, mo cOOmMeemcmayouue nPpoMeiCymKu
epemenu 00uHakogwvl. OnpeeseHne yCKopeHus Tena npu
PaBHOYCKOPEHHOM JIB)KEHUU IO HAKIIOHHOM MJIOCKOCTH.
N3mepenue nepuojia 1 4acTOTHI OOpaleHusITeNa mo
OKPY>KHOCTH.

Omnpenenenre CKOPOCTH paBHOMEPHOTO IBIXKEHUS TeJia 110
OKPY>KHOCTH.

Pemenue 3a1au Ha onpenesieHNe KHHEMaTHUECKUX
XapaKTEPUCTUK MEXaHUYECKOTO JBUKEHHUS Pa3IMYHBIX
BU0B. Pacrio3HaBanue u npuOImxkEHHOE ONMCAaHUE
pPa3IMYHBIX BUJIOB MEXaHUYECKOTO JBMKEHUS B IPUPOJIE U
TeXHHUKe (Ha mpuMepax cBOOOHO MaJAI0NINX Tell, IBHKEHUS
YKUBOTHBIX, HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U Jp.)

8.2

B3aumoneicTBue Ten

Ha6HIOI[eHI/Ie )41 O6CY)KI(CHI/I€ OIIBITOB C ABMKCHUECM TCJIa ITPU
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YMEHBIUIEHUHU BIUSHUS IPYTUX TEN, MPEMSITCTBYIOMINX
JBUKEHHUIO.

Amnanu3 TekcTa ['anunies ¢ onucaHrueM MbICIEHHOTO
HKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH UHEPIIUH;
BBITIOJTHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOCUTEHHUE).
OO0cyx1eHre BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA UHEPIIUH B
PA3JIMYHBIX CUCTEMAX OTCUETA.

HaGnronenue u o0cykieHne MEXaHUYECKUX SIBJICHUH,
IIPOUCXOASIINX B cUCTEME oTcUETa «Tenexkay npu eé€
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIHHO
KabuHeTa PU3UKH.

JleficTBHsI ¢ BEKTOPAMHU CUJI: BBINIOJHEHUE3aJaHUH 110
CJIO’KEHUIO ¥ BBIYUTAHUIO BEKTOPOB.

Hab6mronenue u/unm npoBeieHUE OIBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHHUsTENa OT
MIPUJIOKEHHOM K HEMY CHJIBI M MacChITea.

AnHanu3 1 00bsICHEHUE SIBJIEHUH C UCIIOJIb30BAHUEM BTOPOTO
3akoHa HeroToHa. Penenue 3a1a4 ¢ HCOJIb30BAHUEM BTOPOTO
3akoHa HproTOHA 1 TTpaBUiIa CIIOKEHUS CHUIL.

Onpenenenne KECTKOCTU IPYKUHBI.

AHanu3 cuTyaIuii, B KOTOPBIX HAOTIOJAI0TCS yIPYTHe
nedopmaiuu, U uX 00ObSICHEHUE C UCTIOJIh30BAHUEM 3aKOHA
I'yka.

Pemenue 3amau ¢ ucnonb3oBanueM 3akoHal yka.
HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBIKEHHUSI OT
CHJIBI HOpMaJIbHOTO JaBiieHus. OO0CyXIeHUE pe3ylibTaToB
UCCIIEI0BaHUS.

Onpenenenne K03 HUIIMEHTA TPEHUS CKOTBKCHHSL.
N3Mmepenne cuiibl TpeHus nokosi. Pemenue 3agay ¢
UCIOJIb30BaHUEM (GOPMYJIBIIIIS CUIIbl TPEHUS CKOJIbKEHUSI.
AHanu3 JBUKEHHUS TeJl TOJIbKO MO AEUCTBUEM CUIIBI TSKECTH
— cBOOOTHOTO Ta/ICHUS.

OObscHEeHNE He3aBUCUMOCTH YCKOPEHUSI CBOOOHOTO
NaJieHusl OT Macchl Tea.

O1ieHKa BEJTMYUHBI CUJIbI TSATOTEHUS, ACHCTBYIOIIECH MEXK Ty
JIBYMsI TeTIaMu (JU1 pa3HbIX Macc).

AHanu3 IBMKEHUS HeOSCHBIX TENIOA ACHCTBHEM CUJIBI
TATOTEHUS (C UCTIOJIB30BAHUEM JIOTIOTHUTEIHHBIX UICTOYHHUKOB
uHpopmarun).

Pewienne 3aay ¢ UCronb30BaHUEM 3aKOHABCEMUPHOTO
TATOTEHHUS U (OPMYIIBI IS pacuéra CHIIbI TSDKECTH. AHAIIN3
OPUTMHAIIBHOTO TEKCTA, OMKCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHPHOTO TSATOTEHHUS; BHIIOJHEHHUE 3aJaHUITIO TEKCTY
(cMBICTIOBOE YTEHUE).

Habmtonenue u 006cyx/IeHUE OTBITOB MO0 M3MEHEHUIO Beca
TeJa NpU YCKOPEHHOM IBUKEHHUH.

AHanu3 ycl0BUI BO3HUKHOBEHHSI HEBECOMOCTU M TIEPETPY3KHU.
Pemienue 3aay Ha onpesiesieHne Beca Teja B pa3InyHbIX
YCIIOBUSIX. AHAJIU3 CUJI, IEUCTBYIOLIMX HA TEJO,TOKOSIIEECs
Ha oniope. OmnpeneneHune HeHTPa TKECTH Pa3IUUHbIX Tell
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8.3

3aKOHBI COXpaHEHUs

Habnronenue u 006cy)aeHNE OIBITOB, IEMOHCTPUPYIOIIUX
nepegady UMIyJabca IpyU B3aUMOJAEHCTBUM T, 3aKOH
COXpaHEHHUSUMITYIIbCA TIPH A0COTIOTHO YIPYTrOM H
HEYNPYTrOM B3aUMOJICHCTBUM TeJl. AHAIM3 CUTYallU B
OKpYXKAIOIIEH KU3HUC UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
umnyibca. PacriosHaBaHue siBJ€HMs PEaKTUBHOTO IBMXKEHUS B
IPUPOJIE U TEXHUKE.

[IpumeHeHue 3aKk0Ha COXpaHEHMsI UMITyJIbca JJIs pacuéra
pe3yJIbTaTOB B3aUMOJEUCTBUS TeJ(Ha MpUMepax HEYIpyroro
B3aUMOJCHUCTBUSA, YIIPYTOro HEHTPAIBHOIO B3aUMOICHCTBUSA
JIBYXOJIMHAKOBBIX T€Jl, OJJTHO U3 KOTOPBIX HETIOBMXKHO).
Pemrenne 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHACOXPAHEHUS
UMITyJIbCa.

Onpenenenre padoThl CUJIbI YIPYTOCTUIIPY MOIBEME T'py3a C
MCII0JIb30BaHNEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.
H3mepenune MOIHOCTH.

H3mepenne noTeHnnaabsHOM S3HEPTUH YIIPYTO
ne(popMUPOBAHHOM NPy XUHBL. V3MepeHre KHHEeTH4eCKOn
SHEPTUU TEJaIo JJINHE TOPMO3HOTO ITyTH.
DKCIepuMEHTAIbHOE CPaBHEHUE U3MEHEHUS TIOTEHI[HAIbHON
Y KUHETUYECKOM SHEPrUil TeNAIpyu ABUKEHUU 110 HAKIIOHHON
IIJIOCKOCTH.

DKcrnepuMeHTallbHas MPOBEPKa 3aKOHACOXPAHEHUS
MEXaHUUYECKOW SHEPIUU PU CBOOOIHOM MaJICHUMU.
[IprMeHeHne 3aKoHa COXPaHEHHUSI MEXaHUYECKOW SHEPTUU
JUISl pacyéTa MOTEHIMAIbHON U KWHETUYECKOW SHEprui Tea.
Pemenue 3ana4 ¢ NCMOJIB30BAHUEM 3aKOHA COXPAaHEHUS
MEXaHUYECKON SHEPTUHU

Pa3n

ea 9. Mexann4yeckue K0J1e0aHNA U BOJTHBI

9.1

Mexannueckue
KOJIeOaHus

HaOmronenune xkoneOanuii o IEWCTBUEM CHITHKECTA U
YOPYTOCTH B OOHApY)KEHHUE TTOA00HBIX KOJIeOaHH B
OKpY>KaIoIlleM MUpe.

Amnanuz xosiebaHui rpy3a Ha HUTU WHA IPYKUHE.
Omnpenenenre 4acToThl Koyie0aHU MaTeMaTHUECKOTO U
IPYKUHHOTO MasiTHUKOB.

Habmtonenue u 00bsicHEHUE ABIICHUSPE30HAHCA.
HccnenoBanue 3aBUCMMOCTH eproO/Ia

KoJ1e0aHU# MOJABEIICHHOTO K HUTH IPy3a0T UIMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH MepHo/ia KoJIeOaHUIrpy3a,
MOJIBELIICHHOTO K JIEHTE, OT Macchl rpy3a. Habnronenue u
00CYXJICHHE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCIMOCTh
nepuoaa

KoJIe0aHUl MPY)KUHHOTO MasiTHUKA OT MacchiTpy3a
HKECTKOCTH MPYKUHBI.

[IpumeHeHre MaTeMaTUYECKOTO U MPYKUHHOTO MASTHUKOB B
Ka4yecTBe MOJIENeH /Ul OMHCAHUSIKOJIeOaHUH B OKpPYKaIOLIEM
MUpe.

Pemenue 3aau, CBSI3aHHBIX C BBIYMCICHUEM WIIH OLIEHKOU
4acTOTHI (Meproa) KojeOaHHi

Usmepenue yckoperus c60600H020 nadeHus
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9.2

Mexannueckue BOJIHEI.

3ByK

OOHapyeHue U aHaIU3 BOJHOBBIX SIBJICHUIB OKPY>KAIOILIEM
MUpe.

Habnronenue pactpocTpaHeHHst IPOIOIbHBIX U TOIEPEYHBIX
BOJIH (Ha MOJICNTN) ¥ OOHAPYKEHHE aHATIOTUYHBIX BHJIOB BOJH
B IIpUpPO/Jie (3BYK, BOJIHBI HA BOJIE).

Brranciienue JUIMHBI BOJHBI B CKOPOCTH PACTIPOCTPAHEHHS
3BYKOBBIX BOJIH.

DKCIepUMEHTATFHOE OTIpeIeNIeHUe TPAaHUI] YaCTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJICOAHUIA.

Habintoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM
YrcIIe, ¢ HCTOJB30BAaHNEM MY3bIKAJIbHBIX HHCTPYMEHTOB).
Hab6mnronenue u o0bsCHEHHE SABJICHHS aKyCTUUECKOTO
pe30oHaHca. AHATN3 OPUTHHAIBHOTO TEKCTA, TIOCBAIIEHHOTO
MCIIOJIb30BAaHUIO 3BYKa (WK yIbTPa3ByKa) B TEXHUKE
(axo0noKarus, yapTpa3Byk

B MEJUIIMHE U JIp.); BBIMOJHEHUE 3aJJAHUHTIO TEKCTY
(cMBICIOBOE UTEHUE)

Paznen 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMArHUTHbIE BOJTHBI
10.1 | DmexkTpomMarHUTHOE [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLIUX

rnoJjie u B3aMMOCBSI3b JIEKTPUIECKOTO U MAarHUTHOTO TIOJICH.

3JIEKTPOMArHUTHBIE DKCIIepUMEHTAILHOE U3YUECHNE CBOMCTB

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIE C TOMOIIBIO
MOOMJIBHOTO TeehoHa).
AHanu3 peHTT€HOBCKUX CHUMKOBYEJIOBEYECKOTO
opraHusma.
AHanu3 TEKCTOB, OTMMMCHIBAIOIINX MPOSIBICHUS
AJIEKTPOMArHUTHOTO M3TYYCHHS B PUPOJIC: KUBBIC
OpraHu3MBbI, U3JTydeHUsI HEOECHBIX TeJI(CMBICIIOBOE
YTEHUE).
Pacnio3naBanue 1 aHaIu3 pa3IUYHBIX TPUMEHEHUN
AJICKTPOMArHUTHBIX BOJTHB TEXHUKE.
N3yueHne BOJTHOBBIX CBOMCTB CBETA.
Pemenne 3amau ¢ ucnoib30BaHuEM (GOPMYIT ISl CKOPOCTH
AJICKTPOMArHUTHBIX BOJIH, IJTHHBI BOJIHBI M YaCTOTHI CBETA

Pa3pgea 11. CBeroBble iBJIEHHSA
111 3aKOHBI Habntonenue oneIToB, 1EMOHCTPUPYIOIIHNX SIBJICHHE
pacrpocTpaHeHUs MPSMOJIMHEHHOTO pacpoCTpaHEHHUsCBEeTa (BOZHUKHOBCHUE
cBeTa TEHU U TIOJYTEHH), U UX HHTEPIPETALUs C UCIOJIb30BaHUEM

MOHSITHSI CBETOBOTO JIydYa.
OObscHEeHrE U MOJIETMPOBAHNE COTHEYHOTO UIIYHHOTO
3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yrila OTPa)KEHUSI CBETOBOTO JTyda
OT yTIJia MaJIeHusl.

N3ydeHue cBOICTB M300paxeHus B INIOCKOM3EpKale.
Habmtonenue u 00bscCHEHNE OMBITOB TI0 TIOTYYSHUIO
M300paKeHH B BOTHYTOM UBBITTYKIIOM 3€pKaiax.
HaGmronenue u

00BsICHEHUE OMBITOB IO MPEIIOMIICHUIO CBETA HA TPaHUIIE
PA3IUYHBIX CPeJl, B TOM YHCIIE OMBITOB C MOJHBIM
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BHYTPEHHHUM OTPAXKECHUEM.

HccnenoBanre 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS OT yIJia
TaJICHHUS] CBETOBOIO JIy4aHA I'PAHULIE «BO3yX—CTEKIIO».
Pacno3naBanue sIBJICHUI OTPAKEHUS U MPEITOMIICHUS CBETA B
MMOBCEAHEBHOM KU3HU. AHAJIN3 U OOBSICHEHHUE SIBJIEHUS
ONITHYECKOTO MUPAXKA.

Pemenue 3aa4 ¢ uCnoap30BaHUEM 3aKOHOB OTPAKEHUS U
MPEJIOMIIEHUS CBETA

11.2

JInH3EI 1
OIITUYECKUE
puoOOPHI

[Toydenune n300pakeHMI ¢ TOMOIIBIO COOMpArOIEH U
pacceuBatomieii mH3. OnpeneneHue GOKYCHOTO PacCTOSHUS
Y ONITUYECKOM CHJIbI cOOMparoiel JMH3bl. AHAIN3
YCTPOWCTBA Y IPUHITUTIA IEUCTBUSIHEKOTOPHIX ONTHYECKUX
npubopoB: (hoToanmapara, MUKpOCKOIIA, TEIECKOTIA.
N3yuenne Moenu ria3za Kak ONTHYECKOW CUCTEMBI. AHAIHN3
ABJIEHUHN OJIM30PYKOCTU U JAaJTbHO30PKOCTH, IPUHIIMIIA
JIEACTBUSA

OYKOB

11.3

Pasnoxenne 6emoro
CBETa B CIICKTP

Hab6mronenue pasznokeHus 6ei1oro cBeTaB CIEKT).
Hab6mronenne u 00bsICHEHNE OTIBITOB TI0 MOJTYYSHHUI0 OEI0T0
CBETA MPH CII0O)KCHUH CBETA Pa3HBIX I[BETOB.

[IpoBenenne n 00BsICHEHNE OTBITOB

10 BOCITPHSITHIO [IBETA IIPEIMETOB MTPH UX HAOIIOCHUH
4yepe3 MBETOBbIC (DUITBTPHI(IBETHBIC OUKH)

Pa3n

ea 12. KBaHTOBBIE SIBJICHUSA

12.1

Ucnyckanue u
MOTJIOIIEHHE CBETa
aTOMOM

OO6cyxenue e onbIToB Pesepdopaa o uccienoBanuio
aTOMOB, BBIJIBHKEHHE TUIIOTE3 O BOZMOXKHBIX Pe3yJIbTaTax
OTIBITOB

B 3aBHCHMOCTH OT MPEIO0JIaraeMoro CTpOCHUSIaTOMOB,
dbopMynupoBaHu€e BHIBOJOBU3 PE3YIbTATOB OIBITOB.
OO0cyxIeHre MPOTHBOPEUNH TIJIaHETAPHOW MOJIEIIM aTOMa 1
OCHOBaHUH A71s TUoTe3bl bopa o cranmoHapHbeix opOuTax
aneKTpoHOB. HabmoieH1e CrijIomHbIX ¥ THHEHYaThIX
CHEKTPOB U3IyYeHHsI pa3luyHbIX BeulecTB. OObsCHEHNE
JMHENYaThIX CIIEKTPOB U3ITy4EHUS

12.2

Crpoenue
aTOMHOTOs1/Ipa

OO6cyxeHne BO3MOXKHBIX TUIIOTE3 O MOAEISIXCTPOSHUS sIpa.
Omnpenenenue cocTaBa saep MO 33aHHBIMMACCOBBIM U
3apsI0BBIM YKCIIaM U 1O MOJIOXKEHUIO B IEPUOINYECKOM
CHCTEMEJIEMEHTOB.

AnHanu3 U3MEHEeHUs COCTaBa spa U eroroJioKeHus B
HEpUOINYECKOH cHCTEeMENpU O-PalMOAKTHBHOCTH.
HccnenoBanue TpeKkoB 0-4aCcTHIL IO TOTOBBIM (poTOrpadusim.
OOHapyxeHue U U3MepeHne PaJualluOHHOT0 (hOHA C
IIOMOUIBIO JO3UMETpPA, OLIEHKA €70 UHTEHCUBHOCTH.

Ananu3 GMOJIOTUYECKUX U3MEHEHUH, TPOUCXOAIINX MT0/1
JNENCTBUEM PaJHOAKTUBHBIX U3ITy4EHUI.

Hcnonp30BaHne paJuOaKTUBHBIX U3ITyYEHUN B METULIMHE

12.3

ﬁ,[[epHLIe pcaknuu

Pemenne 3aga4 ¢ HCIIOJIb30BaHUEM 3aKOHOB
COXPAaHCHUS MACCOBBIX U 3apsAJOBBIX YHUCCII HA
ONPpCACIICHUEC PC3YIIbTATOB AACPHBIX peaKuHﬁ; aHaJIu3
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BO3MO>KHOCTH MJIM HEBO3MOXXHOCTH SJICPHON PEAKIIUU.
OreHKa YHEPTUU CBSI3U SIIIEP C UCTIOIb30BaHIEM (DOPMYITBI
OHHIITEHHA.

OO0cyxIeHre EPCIIEKTUB UCTIOJIH30BAHUS

YIIPaBIIIEMOTO TEPMOSIIEPHOTO CHHTE3A.

OO6cyxIeHre TPEUMYIIECTB U IKOJIOTHUECKHUX

po0JieM, CBSA3aHHBIX C SAEPHOUN SHEPreTUKOM

IoBTOPHUTEIbHO-00001AIOIIH I

MOJYJIb

[ToBTOpEHUE N
00o6mieHne
COJIepKaHUs Kypca
¢buznku 3a 7-9
KJIacChl

Brinonnenue y4eOHbIX 3a1aHUM, TPEOYIOIINX IEMOHCTPAIIUU
KOMIIETEHTHOCTEH, XapaKTEPU3YIOLIMX ECTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

— IMPUMEHEHUS TTOJTYYCHHBIX 3HAHUH JJI1 HAy4HOTO
00BbsICHEHUST GUBHUECKUXIBIICHUM B OKPY>KAOIIEH MPUPOJIE,
B MMOBCETHEBHOW KU3HH U BBIABICHUS (PU3UIECKUX OCHOB
psAZla COBPEMEHHBIX TEXHOJIOTUH;

MIPUMEHEHUS OCBOCHHBIX IKCTIEPUMEHTAIBHBIX YMEHHUI
JUTSI ICCIIeIOBaHUsT (DU3MYECKUX SIBIICHUI, B TOM YHCTIE JIJIS
MMPOBEPKHU TUTIOTE3H BBISBICHUS 3aKOHOMEPHOCTEH.
Pemenne pacy€THBIX 3a71a4, B TOM YHCIIE TIPEAIOIAratoninx
HCTIOJb30BaHNE (PHU3NIECKUXMO/IETICH 1 OCHOBAHHBIX HA
COJICpYKaHUU PA3TUYHBIX Pa3eNIOB Kypca (PU3HKH.
BrimonHeHue u 3anuTa rpyninoBbIX WIH WHIANBUYaTbHBIX
IIPOEKTOB, CBSI3aHHBIXC COJIEp’KaHuEM Kypca (PU3HKH
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
No HaumenoBanue KoanyecTBo yacoB DJIEKTPOHHBIE OcHOBHBIC HANIPABJICHHS
n/m pa3jiejioB U TeM Bcero | Kontposbnbie | Ipaktuueckne | (UHQpOBLIE) BOCHHTATENLHOH AesTENLHOCTH
NporpaMMbl PadoThI paGoThI o0pa3oBaTe/bHbIE C y4eToM HalpaBJieHHI padodeii
pecyPCBl nporpamMmbl BOCIIUTAHUS
Pazgea 1. @®u3zuka u e€ pojib B NO3HAHMHU OKPYKAKIIEr0 MUpa
11 dusnka - HayKa O 2 0 0 bubnuotexa [JOK [TaTpuoTHyeckoe BOCIIUTAHHUE;
YK P ;
MPUPOJIE https://m.edsoo.ru/7f416194 IpakIaHCKOE U TyXOBHO-
1.2 du3nyeckne BEIUYUHEI 2 0 0 bu6moreka [IOK HPaBCTBEHHOE BOCIINTAHUE;
https://m.edso00.ru/7f416194 | 3CTCTUYCCKOC BOCIIUTAHUC,
1.3 EcTecTBeHHOHAY4HBIH 3 1 1 bubmoreka [IOK BOCIIUTAHUC LICHHOCTH
METO/I IO3HAHUS https://m.edsoo.ru/7f416194 | Hay4HOIO IO3HAHHA,
(dhopMupoBaHHUE KYIbTYPHI
3I0pPOBbS U SMOLIMOHAILHOTO
0J1aroTmoJIyuHs; TPYI0BOE
BOCITUTaHHUE;
HKOJIOTMYECKOE BOCIIUTAHUE,
Utoro no pazneny 7
Pa3nen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Ctpoenue BemecTa 1 0 0 bubnuorexa [JOK [TarpuoTHdeckoe BOCTIMTAHHE;
https.//m.eds00.ru/7f416194 | rpaxaaHCKOE U TyXOBHO-
2.2 JIBr>keHue u 2 0 1 bubnuorexa [JOK HPABCTBEHHOC BOCIIUTAHUE;
B3aHMO/JICHCTBHE https://m.edso0.ru/7f416194 | 3CTETUYECKOE BOCIIUTAHUE;
YaCTHUII BEIIECTBA BOCITUTaHHE [IEHHOCTHU
2.3 ArperatHble COCTOSIHHS 2 1 0 bubnuorexa [JOK Hay4HOI'O NO3HaHUA,

BCIICCTBA

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

dbopMUpOBaHHE KYIbTYpPbI
3I0pPOBbS U SMOLIMOHAIILHOTO
Onaromnoayuus; TpyJ0Boe
BOCITUTaHMUE;

HKOJIOTMYECKOE BOCIIUTAHUE,
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Hroro no pazaeny

5

|

Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJ

3.1 Mexanudeckoe 3 0 bubnuotexa [JOK [TarpuoTHyeckoe BOCIUTAHUE;
TIBU>KCHUE https://m.eds00.ru/7f416194 | rpaxmaHCKOE U JTyXOBHO-
3.2 Wuepuust, macca, 4 0 bubnuoreka [IOK HPABCTBCHHOC BOCIINTAHHC,
MJIOTHOCTD https://m.edsoo.ru/7f416194 | JSCTETHYECKOE BOCIIUTAHUE,
3.3 Cwua. Bune! cun 14 1 bu6mmoreka [IOK BOCIIMTAHUE HCHHOCTH
https://m.eds00.ru/7f416194 | HayTHOTO NO3HAHWA,
(bopMHUpOBaHUE KYJIBTYpPbI
3JI0POBBSI ¥ IMOIIHOHAIEHOTO
0J1aromoJIyuus; TPYI0BOE
BOCITUTAHWE,
HKOJIOTUYECKOE BOCTIUTAHHE;
Hroro mo pazgeny 21

Pasznea 4. /laByienune TBEPABIX TeJl, *KUAKOCTEl U ra3oB

4.1 JNasnenue. [lepemnaua 3 0 bubnuoteka [JOK [TarpuoTHdeckoe BOCTIMTAHHE;
JaBJIEHUS TBEPIABIMU https://m.eds00.ru/7f416194 | rpaxgaHCKOE M JyXOBHO-
TEJIAMU, KUJKOCTSIMH U HPaBCTBEHHOE BOCITUTAHUE;
ra3amu ACTETHYECKOE BOCIIUTAHUE,
4.2 JlaBIIeHUE KUIKOCTH 5 0 bu6mmoreka [JOK BOCIIMTaHUC LICHHOCTH
https://m.edso0.ru/7f416194 | HAY4YHOTO IIO3HAHUS,
4.3 AtmochepHoe 6 0 Bubmuoreka IIOK (opmupoBanme KyIbTYpbI
JTABJICHHUE https://m.eds00.ru/7f416194 | 3A0POBbBA H SMOIIMOHAILHOTO
4.4 JlelicTBUE KUIKOCTH U 7 1 bubnuorexa [JOK 6ﬂarononyqu1;1, TpyaAoBOC
ra3a Ha IOrpyKEHHOE B https://m.eds00.ru/7f416194 | BOCTHTAHUC, _
9KOJIOTUYECKOE BOCITUTAHHE;
HUX TEJIO
Wtoro no pazneny 21
Pazgea S. Pabora m MOIIHOCTB. JHeprus
5.1 PaGota u MoutHOCTh 3 0 bubmmoreka [JOK [TaTpuoTHyeckoe BOCIUTAHUE;
https://m.eds00.ru/7f416194 | TpakaaHCKOE M JyXOBHO-
5.2 ITpocTeie MEXaHU3MBI 5 0 bubnuorexa IIOK HPaBCTBCHHOC BOCIIUTAHUC;

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

9CTECTHYCCKOC BOCIIUTAHUC,
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5.3 Mexanuveckasi SHEPTUst 4 0 bubnmoreka [JOK BOCIIUTAHUE LIECHHOCTHU
https://m.eds00.ru/7f416194 | Hay4HOTO NMO3HAHUS;

(dbopmMupoBaHHE KyIbTYPbI
3JI0POBBSI ¥ IMOIIHOHAIEHOTO
0J1aromoJIyuus; TPyI0BOE
BOCTIUTaHHE;
HKOJIOTHYECKOE BOCIIUTAHHE;

Hroro no pazgeny 12

PezepBHOe Bpemst 2

OBUIEE KOJIMYECTBO 68 11

YACOB I10 ITPOTPAMME
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8 KUIIACC

Nen/m | HaummeHoBaHue KoanyecTBo yacoB DJIEeKTPOHHbIE OcHOBHBIC HANIPABJICHHUSI BOCIIUTATEIBHOI
Pa3aeaoB M TEM Bceero Konrtp. IpakTuuy. (uudposrbie) }leﬂTe.TlI:HOCTI/I C yYeTOM HamnpasBJIeHH I
NPOrpaMMbl PadoThI paGoThI 00pa3oBaTeJbHbIE padoueii NporpaMMbl BOCUTAHUS

pecypcesbl

Pa3nes 1. TenuioBble siBJ1eHUSA

11 Crpoenue u 7 1 0 bubmuoreka [JOK ITaTpnoTHYeCcKOE BOCIIMTAHUE;
CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce | rpaxmaHCKOE U TyXOBHO-HPABCTBCHHOE
1.2 TeroRbIc 22 3 5 Bu6morexa [IOK BOCITUTaHME; ICTETUYECKOE BOCIIUTAHUE;
MIPOIIECCHI https://m.edsoo.ru/7f4181ce | BOCIHUTAaHMC HCHHOCTH HAY1HOTO
Mo3HaHus; GOPMHUPOBAHNE KYJIBTYPHI
3I0pPOBbS U SMOIIMOHAIILHOTO
OJaromnoJty4yusi; TpyA0BO€ BOCIIUTAHHUE;
HKOJIOTMYECKOE BOCIIUTAHUE,
Hroro mo pazueny 29
Pa3znes 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
2.1 DIEeKTPUUYECKHE 7 0 1 bubnuoreka [JOK [TarpuoTHYeckoe BOCTIMTAHHUE;
3apsiIbl. https://m.edsoo.ru/7f4181ce | rpakpaHCKOE M JyXOBHO-HPAaBCTBEHHOE
3apsiKeHHbIE Tella 1 BOCITUTaHME; ICTETUUECKOE BOCIIUTAHUE;
WX B3aUMOJICHCTBUE BOCITUTaHHUE IEHHOCTHU HAYYHOTO
2.2 [TocTostHHBIH 20 1 6 bu6mmoreka [IOK NO3HAHHUST; POPMUPOBAHKE KYJIBTYPbI
JIIEKTPUYECKUHA TOK https://m.edsoo.ru/7f4181ce | 310POBbs U SMOIIMOHAILHOTO
2.3 MaruuTtHbIC 6 0 1 bu6mmoreka [IOK Oniaronosyuns; Tpy/0B0€ BOCIHTAHHE;
SABJICHHUS https://m.edsoo.ru/7f4181ce | IKOJIOTMYECKOE BOCIMTAHHE,
24 DneKTpoMarHuTHas 4 1 0 bubnmnoreka HOK
WHJTYKITUS https://m.edsoo.ru/7f4181ce

Wtoro no pazneny 37

Pe3sepBHOE Bpems 2 1

OBUIEE KOJIMYECTBO 68 13

YACOB I10 I[TPOI'PAMME
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9 KUIIACC

Nen/m | HammeHoBaHme KosuuecTBo 4acoB DJIeKTPOHHbBIE OCHOBHbBIE HATIPABJICHHSI
Pas/ie/I0B U TeM Bcero | Kontpoabhbie | ITpakruueckne | (UMdpoBbie) BOCIHTATEILHOM
IporpaMMel pa6oTnI padoThI o0pasoBaTeIbHbIE ACATENLHOCTH € yHeTOM

pecypebl HanpasJeHuil padoyeii
nporpamMmbl BOCIIUTAHUS

Paszjnen 1. Mexanuveckue siBJIeHUs

11 Mexanuveckoe 10 2 1 bubnuotexa [JOK [TarpuoTHdeckoe BOCIIMTAHUE;
JBIKEHUE U CITOCOOBI https://m.edsoo.ru/7f41a4a6 | rpaxxmgaHCKOE M JyXOBHO-
€r0 OIMCAHUS HPABCTBEHHOE BOCITUTAHNUC;

1.2 BzaumopeiictBue Ten 20 1 3 bubmuoreka [JOK 3CTETUYECKOC BOCIIUTAHUE;

https://m.edsoo.ru/7f41a4a6 | BOCIIMTaHUE HEHHOCTH

1.3 3aKOHBI COXPaHEHHSI 10 1 2 Bubmoreka [{OK HayqHOTO MO3HAHWS,

https://m.edso0.ru/7f41a4a6 | (POPMHPOBAHHE KYJILTYpHI
3JI0POBBS U SIMOITUOHAIILHOTO
0J1aromoJIyuus; TPYI0BOE
BOCIIUTaHHE;
HKOJIOTUYECKOE BOCTIUTAHHE;

Wroro no pazueny 40

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHEI

2.1 MexaHuveckue 7 0 2 bubnuorexa [JOK [TarpuoTHdeckoe BOCTIMTAHHE;
KoJIeOaHMs https://m.edsoo.ru/7f41a4a6 | rpaxmaHCKOE U TyXOBHO-

2.2 MexaHuueckue 8 1 1 bu6mmoreka [IOK HPaBCTBCHHOC BOCIIUTAHHC,
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6 | OCTETUYECKOE BOCITUTAHUE,

BOCIIMTAaHHUE [IEHHOCTH
HAYYHOTO TIO3HAHUS;
(dbopmMupoBaHHe KyIbTYPbI
3I0POBbBSI U IMOIIMOHAILHOTO
Onaromnoy4us; TpyAoBoe
BOCITUTAHHE,

HKOJIOTHUECKOE BOCIIUTAHUE,

Wroro no pazgeny 15
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Paznen 3. BHCKTPOMaFHHTﬂoe IOJI€ U 3JICKTPOMArHUTHBLIC BOJIHbI

3.1 DOneKTpOMarHuTHOE 6 1 2 Bbubmuotexa [JOK [TaTproTHUeckoe BOCIIMTAHUE;
nosue u https://m.edsoo.ru/7f41a4a6 | rpaxmaHCKOE U JTyXOBHO-
AJIEKTPOMATrHUTHBIC HPABCTBEHHOE BOCIIMTAHNUE;
BOJIHBI ACTETUYECKOC BOCIIUTAHUE;

BOCIIMTAHHE LICHHOCTHU
HAy4YHOTO TIO3HAHHS,
(bopMHUPOBAaHUE KYJIbTYPHI
3JI0POBBS U IMOITUOHAIILHOTO
0J1aromoJIyuus; TPYI0BOE
BOCIIUTAHHE,
HKOJIOTHYECKOE BOCITUTAHUE,;
Wroro mo pazmeny 6
Pa3nen 4. CBeToBbBIE SIBJIEHUSA

4.1 3aKOHBI 4 0 1 bu6mmoreka [IOK [TarproTHyeckoe BOCIMTAHHUE;
pacIpoCcTpaHeHHsI https://m.edsoo.ru/7f41a4a6 | rpaxgaHCKOE M JyXOBHO-
CBeTa HPaBCTBEHHOE BOCIIUTAHHUC;

4.2 JIMH3BI U ONITHYECKHE 9 0 1 bubnuotexa [JOK 3CTCTUICCKOC BOCTIMTAHUE,
prOOPHI https://m.edsoo.ru/7f41a4a6 | BOCIIMTaHNE LIECHHOCTHU

4.3 Paznoxxenue 6eoro 2 1 1 bubnuorexa [JOK HayqHOTO TOSHAHWAL,

CBCTA B CIICKTP https://m.edsoo.ru/7f4la4a6 | POPMHPOBAHHE KyTBTYpBI
3I0POBBS U IMOIIMOHAIIEHOTO
0J1aroTmoJIy4Hs; TPYI0BOE
BOCIIMTAHUE,

HKOJIOTHYSCKOE BOCIIUTAHHE,
Utoro no pazueny 15
Pa3pen 5. KBaHTOBELIC SIBJICHUS

51 Ucnyckanue u 4 0 1 bu6mmoreka [IOK [TarpuoTueckoe BOCIUTAHNUE;
MOTJIOIIEHUE CBETA https://m.edsoo.ru/7f41a4a6 | rpaxaaHCKOE M JyXOBHO-
aTOMOM HPABCTBEHHOE BOCITUTAHUE;

5.2 CrpoeHne aTOMHOTO 6 0 1 bubnuorexa LIOK ICTCTHICCKOC BOCIIUTAHHC,

aapa

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

BOCIIMTaAaHHUEC ICHHOCTHU
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5.3 SnepHble peakuu 7 1 2 bubnmoreka [JOK Hay4HOT'O MIO3HAHUS;
https://m.edsoo.ru/7f41a4aé | ¢popmupoBaHUE KYJIbTYpHI
3JI0POBBSI U IMOIIOHAIEHOTO
0J1aromoJIyuus; TPyI0BOE
BOCTIUTaHHE;
HKOJIOTUYECKOE BOCTIUTAHHE;
Hroro no pazneny 17
Paznen 6. IToBTOpuTEIHHO-00001AI0IIMIT MOTYJIH
7.1 [ToBTOpEHUE 1 9 1 2 bubnuoreka [JOK [TaTpuoTHyeckoe BOCIIMTAHUE;
000011eHNe https://m.edsoo.ru/7f41a4a6 | rpaxmaHCKOE U TyXOBHO-
COJIepKaHUs Kypca HPaBCTBEHHOE BOCITUTAHNE;
¢buzuku 3a 7-9 knace ACTETUYECKOE BOCIIUTAHUE;
BOCTIUTAaHHUE [IEHHOCTH
HAyYHOTO TIO3HAHUS;
dhopMupoBaHUE KyIbTYPHI
3JI0POBbsI U SIMOIIMOHAIEHOIO
0J1aromoJIyuus; TPYI0BOE
BOCIIUTaHUE;
HKOJIOTUYECKOE BOCIIUTAHHUE;
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO 102 9 20
YACOB 110 ITPOI'PAMME
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KAJIEHJAPHO - TEMATHYECKOE IIVNIAHUPOBAHMUE (®u3uka 7-9)

7 KIIACC

Ne i/t

Tema ypoka

Koa-Bo
JacoB

KP

1P

Jara
HU3yUYeHus!

I[OMaIIIHee 3aJlaHuC

Paznen 1

du3uka 1 eé poJib B NO3HAHUM
OKPY:Kallero Mupa

7

Th. BBoaHbIil HHCTPpYKTAK. PU3HKa —
HayKa 0 IpUpoje. SIBIeHus Npupo sl

81

HekoTopeie ¢puznueckre TepMHUHBI

§2

HaquLIe MCTOAbI U3YUCHUS NIPUPOIEIL.
dusnyueckre BEIUMIUHEI B UX HN3MCEPCHUC

§3,4

TOYHOCTB M NOTrPENIHOCTH H3MEPEHUIN

§ 5, moaroroButhes K JIP

Thb. JlabopaTopnas padora Nel
«OrmpeneneHue eHbI AeJICHU
U3MEPUTEIIBHOTO MMPUOOPar»

VYpok — uccnenopanue«lizmepenue
TEMIEPATYPhl MPU TOMOIIU KHUAKOCTHOTO
TEPMOMETpPA U AATYMKA TEMIEPaTypb»

VYpok-uccnenoanue "[IpoBepka runoTessl:
JAIbHOCTH MOJETA MIapUKa, MYIIEHHOTO
TOPU30HTANIBHO, TeM 00JIbllIe, 4YeM 0OJIblle
BBICOTA MycKa"
®du3zrka u e€ BIUSIHNE HA Pa3BUTHE TEXHUKH

86

7

7

CrapToBasi KOHTpPOJbHas padora Nel

IloaroroBurhcd Kk JIP

Pa3zpen 2

IlepBoHayajibHbIE CBEEHUSI O CTPOEHUH
BellecTBA

Crpoenue BemecTBa. MoJIeKyIbl.
Thb. JlabopaTopHasi padota Ne 2
«OnpejeneHre pasMepoB MaJIbIX TEJ».

§78

BbpoynoBckoe nBumxenue. Juddysus B razax,

§9,10
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KUAKOCTAX U TBCPABIX TCJIaX

10 3

Bs3anmHoe MPUTAKCHHUEC U OTTAJIKUBAHUC
MOJIEKYII.
Ypok-uccnenoanue «OnbITHI 1O

Ha6JIIOI[eHI/IIO TCIIJIOBOI'0 paCIIMPCHUA Ira30B»

§11

11 4

ArperaTHbl€ COCTOSIHHS BEILIECTBA
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
Paznuune B MOJIEKYIISIPHOM CTPOSHUH
TBEPJIBIX TEJ, )KUJKOCTEH U Ta30B

812,13

12 5

KonTpoabHas padora Ne 2 o teme:
«[lepBoHauanbHBIE CBEJCHUS O CTPOCHHUH
BEIIECTBAY

Pa3zngen 3

JIBusKeHMe U B3aMMo/1eiicTBHE TeJl

21

Mexannueckoe aBrxeHne. PaBHoMepHoe u
HEPAaBHOMEPHOE JIBUJKECHHE

8 14,15

14 2

Ckopoctb. EquHuiibpl cKopocTu

§ 16.

15 3

Pacyer nyTu u BpeMeHU JABUKEHUS

§17

16 4

[IpsimonrHENHOE PaBHOYCKOPEHHOE
JIBUKEHHE. Y CKOpEeHHe

§18

17 5

Huepuus. Bzanmonaeiictue ten

§ 19, 20

18 6

Macca tena. Eqununsl Mmaccsl. I3Mepenue
MacChl TeJla Ha PhIYaYKHBIX BECax

§ 21, 22. IloaroroButhes k JIP

19 7

TBb. JlabopaTopHasi paGora Ne 3
«3MepeHne Macchl Tena Ha PhIYasKHBIX
Becaxy.

20 8

IInmoTHOCTH BeliecTBa

§ 23. IlogroroBka k JIP

21 9

Thb. JladopaTopHas padora Ne 4
«M3mepeHne oObema Tena»

TBb. JlabopaTopHasi padoTa Ne
S5«OnpeieneHne MIOTHOCTU TBEPAOTO TeTa»
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22

10

Pacuet macchl 1 00beMa TeJ1a IO €ro
IIJIOTHOCTH

§24

23

11

Pemenne 3a1au 1o reme «MexaHUUYeCcKOe
IBIOKEHHEY, «Macca tenay, «I[ImoTHOCTh
BEILECTBA»

24

12

Cuia

§25

25

13

Cuna tarorenns. Cuia TSHKECTH

§ 26. Iloaroroska x JIP

26

14

Cuna ynpyrocrtu. 3akoH ['yka

Th. JlaGopaTopHasi padora Ne 6.
«M3ydeHne 3aBUCUMOCTH PACTSIKEHUS
(medopmarn) MPy>KUHBI OT MPUIIOKEHHON
CHUTBI»

§27

27

15

CBs13b MEX1y CHIION TSKECTH U MacCcoi Tea.
Bec rena.

§28

28

16

Cuna TsDKecTH Ha IpyTruX IUTaHeTax.
Du3nyecKkne XapaKTePUCTHKHU TUIaHET

§29

29

17

N3amepenne cun. Jlunamomerp

Tb. JlabopaTopHasi padora Ne 7
«['pamynpoBaHue NpyXUHBI U U3MEPEHHUE CUTT
JTMTHAMOMETPOM)»

§30

30

18

CrnoxxeHue IByX CHJI, HallPaBJICHHBIX 10
OJIHOM mpsiMO. PaBHOEHCTBYIOIIAS CHJT

§ 31 IloaroroBka k JIP

31

19

Cuina tpenus u e€ Buasl. Th. JlaboparopHas
pabora Ne 8.«/3ydeHune 3aBUCUMOCTH CHJIbI
TPEHUS CKOJIBKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
IIOBEPXHOCTE

§32

32

20

Tpenne nokos. TpeHne B npupoJe ¥ TEXHUKE

8§ 33, 34

33

21

KonTpoabsHnas pabora Ne 3mo Teme:
«JIBmxkeHune», «Maccay, «I11oTHOCTB
BemiecTBay, «Bec Temay, «Cuibl 1 ux
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rpaduueckoe n300pasKeHUE)
Paznen 4 JdaBJjieHre TBEPABIX TeJl, ) KUAKOCTEH U 21

ra3oB

34 1 JaBnenue. Equnauiipl naBiaeHus 8 35

35 JlaBnenue rasa 8 36

36 3 [Tepenava maBiIeHUS )KUIKOCTSIMU M Fa3aMHU. 837
3akon [lackans

37 4 JlaBieHue B )KUJIKOCTH U ra3e, BBI3BAHHOE 1 838
JCHCTBUEM CHIIBI TSHKECTH

38 5 Pacuer maBiieHus )KUIKOCTH HA JHO U CTEHKHU 8§39
cocyna

39 6 Pemenwue 3a1au o Teme «JlaBiieHue B 1
JKUJIKOCTH U raze. 3akoH [lackaisy

40 7 CooOmaromuecs COCY/IbI 1 840

41 8 Bec Bo3myxa. ATMochepHOe 1aBiieHHE 1 841

42 9 N3mepenue armocdepHoro naBneHus. OmpIT 842
Toppuuennu

43 10 bapomerp-anepoun. Atmocdeproe nasienue | 1 843
Ha Pa3JIMYHBIX BBICOTAX

44 11 Manometpsl. [TopiIHEBOM KUIKOCTHBIIH 1 844
HACOC

45 12 I'mapaBnuueckuii mpecc 8 45

46 13 Pemenue 3agau mo reme «MaHOMETPBI.
I'mnpaBnuueckuii mpece»

47 14 Pemenne 3aga4d mo reme " AtmochepHoe 1
naBieHue"

48 15 JlelicTBHE JKUAKOCTH U ra3a Ha NOTPYKEHHOE 1 8 46
B HUX TEJIO.

49 16 ApxumenoBa cuiia § 47. lloaroroBka k JIP

49



50

17

TB. JlabopaTopHasi paGora Ne
9.«OrmpenienieHe BHITATKABAOLICH CHITBI,
JNEUCTBYIOLIEN Ha TENO, NOTPYKEHHOE B
KUAKOCTH)»

51

18

IInaBanme Ten

Th. JlaGopaTopHnasi pa6ora Ne 10.
«BpIsicCHEHUE YCIOBUI MUIABaHUS Tea B
KUIKOCTI

§48

52

19

[InaBanue cynoB. BoznyxomnaBanue

§49

53

20

Pemenue 3anau no temam: «IlnaBanue cynos.

BosznyxomiaBanue», «JlaBiaeHue TBepAbIX
TEJI, )KUIKOCTEH U Ta30By

54

21

KonTtpoubsHnas padora Ne 4 nmo reme«Cuina
TpeHUsD», «JlaBlieHne TBEPABIX Tell,
KUJKOCTEN U Ta30B)

Pa3nen 5

PaGora u MomHOCTH. JHEPrus

12

55

Mexanudeckast padborta. EquHuier paboTsl

§ 50

56

MomuocTts. EauHuner MOIITHOCTH

§51

57

[Ipoctbie Mexanu3mbl. Poiuar. PaBHoBecue
CWJI Ha pblyare

§ 52,53

58

MoMeHT cHibl

§ 54. IloaroroButhes Kk JIP

59

Peruaru B rexuuke, ObiTy U ipupoge. Th.
JlabopaTopHas padora Nell.
«HccnenoBanue yciuoBHil paBHOBECHS
phIyara»

§55

60

[TpuMeHeHue paBuiia PAaBHOBECHS pblUara K
OJI0KyY

§ 56

61

PaBeHcTBO pa60T IMpU UCIIOJIb30BAaHHUU
MMPOCTBIX MCXAaHU3MOB. «3o0I50TOC IIpaBUJIO»
MCXaHUKHN

§ 57
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62 8 Koadduuuent noseznoro neictus 1 1 8 58
Mexanusma. Th. Jlabopatopnas padota Ne
12. «U3mepenne KI1J1 nHaknoHHON
TJTOCKOCTI
63 9 Pemenue 3agau o reme "PaboTa, MOIIHOCTD, 1
KHI["
64 10 Mexannueckas sHeprus. Kunernueckas u 1 859
MTOTEHINAIIbHAS SHEPT S
65 11 [IpeBpaimenne MEXaHUIECKON SHEPTHUH 1 860
OJIHOTO BUJA B Ipyroi
66 12 KonTtpoabHas pa6ora Ne 5 mo teme 1
«PaboTa 1 MOIIHOCTH. DHEPIHs
Pazjen 6 HTorosoe noBropeHue 2 0
67 PesepBHEbIi ypok. PaboTta ¢ TekcTamu 1
(hUBUIECKOTO COepKAHUS
68 HToroBasi KOHTpoILHast padoTa Ne 6 1
OBIIEE KOJIMYECTBO YACOB 110 IPOT'PAMME | 68 11
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KAJIEHJAPHO - TEMATHYECKOE IIVNIAHUPOBAHMUE (®u3uka 7-9)

8 KUIACC
Ne i/ Tema ypoka KosnyecTBo yacos Mara JomaluHee 3a1aHue
Bcecero | KP | TIP | M3Yy1eHusd
Paszgen 1 TemjoBbIe ABJIECHUSA 29 3 5

1 1 Th. BBoanblii MHCTPYKTaK.OCHOBHBIE 1 81
MTOJIOKCHHS MOJICKYJIIPHO-KUHETHIESCKON
TEOPUU U MX OIBITHBIE TIOITBEPIKICHHUS

2 2 Macca u pazmep aToMOB U MOJieKys. Moaenu 1
TBEPAOTO, )KUJIKOTO ¥ ra3000pa3HOro
COCTOSIHHMI BENIECTBa

3 3 ArperaTHbIe COCTOSHHSI BEIISCTBA. 1 82
Kpucraimmdeckue n amopdHbIe Tena

4 4 CwmauuBanue. Kanmwisipasie sBICHHS 1 83

5 5 Bxoanasi KOHTpoIbHAas1 padora Nel 1

6 1 Temmeparypa. 84

7 2 Bayrpennsis sueprus. CriocoObl H”3BMEHEHHS 85,6
BHYTPEHHEH SHEPTUH

8 3 TennonpoBoHOCTH 1 87

9 4 Konseknus. Uznyuenue 88,9

10 5 Ypok-koudepenmnus "IIpaktnueckoe 1 1
WCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB U
MaTEepHUAJIOB B LIEJISIX dHEprocoepekeHus "

11 6 KomuuectBo Ternorel. Enuaunel koanyecTsa 1 8§10
TETUIOTHI

12 7 V nenpHasg TEIIOEMKOCTD 1 8§11

13 | 8 VYpaBHenue teroBoro 6ananca. Terooomen u | 1 8§12
TEIJIOBOE paBHOBECHE




14

KonTpoabHnas padora Ne 2 1o remam:
«CTpo€HHE U CBOICTBA BEILIECTBAY,
«Temonepenayay, «KonuyecTBo
TEIUIOTHI»,« Y 1eJIbHAs TEIIOEMKOCTb)

15

10

Th. JlabopaTopHas padora Nel. «3yuenue
YCTPOMCTBA KaJIOPUMETPa»

Th. JlaGopaTopHas pa6ora Ne 2. "V3yuenue
rporiecca TemiooomMeHa"

JIP Ne 1,
JIP Ne 2

16

11

Th. JlabopaTopHasi pad6ora Ne 3.
"Onpenenenne yaenbHON TETIOEMKOCTH
BemiecTna"

JIP Ne 3

17

12

DHeprus TOIUINBaA. Y IeibHas TEMI0Ta
CrOpaHus

§13

18

13

3aKOH COXpaHEHUs U IIPEBPAILCHUS SHEPTHH B
MEXaHUYECKUX UTEIUIOBBIX MPOLECCax

§ 14

19

14

[1naBneHue u oTBepAEBaHNE KPUCTATITNYECKIX
ten.I'paduk nnaBneHus U OTBEpIeBaHUS
KPUCTAJJIMYECKUX TeJl.

815, 16

20

15

VnenbHaga Tetiota masiaeuus. Th.
JlaGoparopHasi padora Ne 4. "Onpenenenue
yACJIbHOM TEIJIOTHI MIaBICHUA Jiba"

§17
(BuptyansHas mabopatopusi)

21

16

Ucnapenue u konaeHcauus. HaceieHusii u
HEHACHIIICHHBIN 11ap

§18

22

17

[Tornormienue HEPruy IPU UCITAPCHUH
KHUIKOCTH. Brlnenenne
SHEPTHH MPU KOHJICHCAIIUHY T1apa

§19

23

18

Bnaxuocts Boznyxa. Th. JlabopaTopuast
padora Ne 5. "OnpeneneHre OTHOCUTENIbHOU
BJIAKHOCTH BO31yxa"

§ 20, JIP Ne 4

24

19

Kunenwne. 3aBucuMocThb TEMIICPATYPhI KUIICHU A
oT aTMOC(I)epHOl"O JaBJICHUA

§21




25 | 20 YaenwHas TETUIOTa MAPOOOPa30BAHUS U 1 8§22
KOHJICHCAIIHH.

26 21 Pemrenne 3aga4u Ha TEIJIOBBIE MTPOLIECCHI

27 22 PaboTa raza u napa npu pacuiMpeHuu. 823,24
[TpuHIMIBE paOOTHI TEIJIOBBIX IBUTATENCH

28 23 [Taposas TypOuna. KI1J] TerutoBoro nBuratens 8 25, 26

29 | 24 KonTpoabHas padora Ne 3 nmo reme
"TennoBele siBIeHUs "

Paznen 2 DJleKTPpUYeCKHe H MATHUTHbIE SIBJICHUSI 37

30 1 DnexTpu3arus Tell. J[Ba poaa dJIeKTPHISCKUX 1 827
3apsioB

31| 2 Ypok-ucciaenoBanue "DICKTPU3ANNAS T 1
VHJYKIMEN U ITPU CONTPUKOCHOBEHHH"

32 | 3 Onexrpockon. [IpoBOTHUKN ¥ HEPOBOJHUKH 1 828
AIIEKTPUYECTBA

33 4 3akon Kynona. Dnekrpuueckoe moJie. 1 829

34 5 JlenmuMoCTh 3IIEKTPUUIECKOTO 3apsia. 1 8§30, 31
OnekTpoH. CTpoeHue atoma

35 6 OOBsiCHEHUE AIIEKTPUYCCKHUX SIBICHUI. 3aKOH 1 832
COXpaHEHHS AJIEKTPHUYECKOTO 3apsijia

36 7 CraTtuueckoe IeKTPUIECTBO, €ro YUET U 1 833
WCIIOJIb30BAHUE B OBITY U TEXHUKE

37 1 Onekrpuyeckuil Tok. MictTouHuku 1 834
AJIEKTPUUYECKOTO TOKA

38 2 DJIeKTpUYECKast 1IETb U €€ COCTAaBHbIC YACTH. 1 § 35, 36
DJIEKTPUYECKUI TOK B METaJLIaX

39 | 3 JIeCTBHS SIIEKTPUUECKOTO TOKA 837

40 | 4 Cuna toka. 3MepeHue cuibl TOKa 838

41 5 Thb. JlabopaTopHas pa6ora Ne 6."COopka 1 JIP Ne 5




JIEKTPUYECKON LIETIN U U3MEPEHUE CUIIBI TOKA
B €€ pa3JIMyHbIX ydyacTKax"

42

DnexTpuueckoe HanpskeHue. M3mepenue
HaAPSHKCHHS

839

43

Th. JlabopaTopHas padora Ne 7. "U3mepenue
HaIpsOKCHUA Ha Pas3JIMYHbIX Y4aCTKax
MIOCJIEOBATEIBLHOM AeKTpruyeckoi nenu"

JIP Ne 6

44

DNeKTpU4ecKoe COMPOTUBIICHHE TPOBOIHUKOB.
3akoH Oma Juisl yyacTKa [enu

840

45

Pacu€r conpoTuBieHUS NPOBOIHUKA.
VY ienbpHOE CONPOTHUBIICHHE

§41

46

10

Thb. JlabopaTopHas padora Ne 8.
"3aBHCHUMOCTb 3JIEKTPUYECKOTO
COIIPOTHUBJICHUA ITPOBOAHUKA OT €TI0 NJIMHBI,
TJTIONIAM TTONIEPEYHOr0 CeYEHMs U MaTepuana'

47

11

[Ipumeps! Ha pacuéT CONMPOTUBIICHUS
MIPOBOIHHUKA, CUJIBI TOKA U
HaNpsLKEHUS

§42

48

12

Peocratel. Th.JlabopaTopuasi padora Ne 9.
«3mepeHune conpoTUBIIEHUS IPOBOHUKA.
W3ydeHue npuHIMIA JEHCTBHS peOoCcTaTa

§ 43. JIP Ne 7

49

13

KonTpoabHasi padora Ne 4 o teme «Pacuer
AIIEKTPUYECKUXIICTICI

50

14

ITocnenoBaTrenbHOE COeTUHEHUE IIPOBOAHNKOB

§ 44

51

15

HapannenLHoe COCAMHCHUC IIPOBOIHHNKOB

§45

52

16

Th. JlaGopaTtopnas padora Ne 10.
"N3yueHue napamieabHOTO COSAMHEHUS
MIPOBOJIHUKOB"

JIP Ne 8

53

17

PaboTa ¥ MOLTHOCTH JMEKTPUUECKOTO TOKA.
Thb. JlabopaTopnasi padora Ne 11.
«V3MepeHre MOUTHOCTH U paboOThl TOKA B

§ 46. JIP Ne 9




AJIEKTPUYECKOU JIaMIIe)»

54 | 18 HarpeBanue mpoBOoAHUKOB 3JIEKTPUUECKUM 847
TokoM. 3akoH/>xoyns—IJIenia

55 [ 19 DJEeKTPUYECKUE LEMH U MOTPEONTEH 848, 49
aJIeKTpUYecKoi s3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE

56 1 ITocTosTHHBIE MATHUTEIL, KX B3aUMOIEHCTBHE. 8§50, 51
MaruauTHO€E 1oJjie

57 | 2 MarauTtHoe 1noJje NpoBOJHUKOB C TOKOM U 8§ 52
MTOCTOSIHHBIX MAarHUTOB. MarHuTHBIC IMHUU

58 3 MarauTHoO€ ToJIe KaTYIIKH C TOKOM. 853
DJIEKTPOMArHUTHI M UX IIPUMEHEHHE

59 4 MarauTtHoe noJjie 3eMJIA U €ro 3HaYeHUE IS 854
JKU3HU Ha 3eMlie

60 5 JleficTBME€ MarHUTHOTO TIOJISI HA MIPOBOHUK C 8§55
TokoM. [IpaBuio neBoitpyku

61 1 WHIyK1uss MAarHUTHOTO TTOJIS 8§56

62 2 DNIEeKTPUYECKUI IBUTATEIb 8§57

63 3 Mar=uTHsIN TOTOK. SIBiIeHNE 8§ 58,59
AJIEKTPOMArHUTHOM MHYKIINH

64 | 4 Hanpasnenue unaykimonsoro toka. [Ipasuio § 60. JIP Ne 10
Jlenua. Th. JlaGopaTropHas paGora Ne 12.
«3yuyeHue sIBIEHUS AIEKTPOMarHUTHOM
WHIYKII»

65 | 5 CrniocoObl MosTyyeHHst ANEKTPUUECKON SHEPTUH. 8§ 61,62
Ilepenava smeKTpOIHEPTUU

66 | 6 KonTpoabHnas pabora Ne 5 mo

Temam'"CoelMHEeHNEe IPOBOIHUKOB'", «3aKOH
Jlxoyns — Jlenua", "MaruuTHbie siBIeHUS"




Paznen 3 Hrorosoe noBropenne 2 0
67 | 1 PaboTta ¢ TekcTaMu (PU3NIECKOTO COACPIKAHMS 1
68 | 2 HroroBasi KOHTpoJbHasi paboTta Ne 6 1

OBLIEE KOJIMYECTBO YACOB 110 IIPOT'PAMME 68 13




KAJIEHJAPHO - TEMATHYECKOE IIVNIAHUPOBAHMUE (®u3uka 7-9)

9 KJIIACC
Ne i/ Tema ypoka KosnyecTBo yacos Mara JomamHee 3aganue
Bcecero | KP | TIP | H3y4eHM:H

Paznen 1 Mexannueckue siBJeHUSA 40 4 6

1 1 Mexannueckoe aBH>XeHne. MarepuaiibHast 1 81
touka. Cucrema oTcyera.

2 2 I[Tepemenienne §2

3 3 OmnpeJieieHne KOOPIMHATHI JIBYDKYIIETOCS Tela 83

4 4 [Iepemenienne mpu NpsIMOJIMHEHHOM 84
PaBHOMEPHOM JIBIKCHUHT

5 5 XapakTepuCTUKH HEPABHOMEPHOTO JIBHYKEHUSI. 1 85
[IpsimonrHelHOE PaBHOYCKOPEHHOE IBUKEHUE

6 6 CKOpPOCTh MPSIMOJIMHEHHOTO 1 86
paBHOYCKOpEHHOTO IBIbKeHUs. [ paduk
CKOPOCTH

7 7 Bxoanasi KOHTpoJIbHAs padora Nel 1 1

8 8 [Tepemernienue Tena npu NPSAMOJTMHEHHOM 87
PaBHOYCKOPEHHOM JIBU)KCHUU

9 9 [Tepemenienue Tena npu NPAMOJIHHEHHOM 88
PaBHOYCKOPCHHOM JIBM)KEHUU 0€3 HauaIbHOM
CKOPOCTH

10 10 Th. JlabopaTopHas padora Ne 1 1 1 JIP Ne 1
«HccnenoBanre paBHOYCKOPEHHOTO JIBUKEHUS
0€e3 HayaJIbHON CKOPOCTH

11 11 CKOpOCTb MPU KPUBOJMHEHHOM JIBHKEHHH. 1 §17,18(89)
JIBM>KEHUE 10 OKPYKHOCTH C IIOCTOSTHHOM 110




MOJTYJII0 CKOPOCTBIO

12 12 Pemrenue 3agau no reme «MexaHMYECKOE 1
JIBHOKCHUCY
13 13 KonTpoabnas padora Ne 2 o Teme 1
«IIpAMOJIIMHEHHOE W KPUBOJIMHENHOE
JIBHOKCHUCY
14 1 OTHOCHUTETHLHOCTD JIBUKCHUS 89 (810)
15 2 Wneprmansueie cucreMbl otcuera. [lepsorit 810 (811)
3akoH HproToHa
16 3 Bropoii 3akon HeroTroHa 811 (812)
17 4 Tperuii 3akoH HeroToHa 812 (813)
18 5 CBoOoaHoOe mageHue Tei. J|BrKeHue Tena, 813,14 (814)
OpOIIIEHHOTO BEPTUKAJILHO BBEPX.
HesecomocTs
19 6 Cuna TspKecTd. 3aKOH BCEMUPHOTO TATOTEHUS 815
20 7 Yckopenne cBOOOIHOTO MaJeHUs Ha 3eMIIe U 8§16
JIPYruX HEOECHBIX TeIax
21 8 Th. JlaGopaTopHas padora Ne 2 «M3mepenue | 1 JIP Ne 2
YCKOPEHHUs1 CBOOOTHOTO Ma/ICHUS
22 9 Cuna ynpyroctu. 3akoH I'yka. Th. 1 (§ 17, JIP Ne3)
JladopaTopHas padora Ne 3 «Onpenenenue
KECTKOCTH MIPY)KUHBD)
23 10 Kontpoabsnas padora Ne 3 no temam 1
«3akonbl HproTOHAY», «3aKOH BCEMUPHOTO
TSATOTCHUSD
24 11 Bec Terna, IBHKYIIErOCs ¢ YCKOPEHUEM 1 (8 18)
25 12 Cuuia TpeHust 1 (819)
26 13 JluHamuKa KpUBOJMHEITHOTO JBU)KCHHUS 1 (8§ 20)
27 14 Pemenne 3agau no reme "3akonbl HeroToOHA. 1

Cuna ynpyroctu. Cuma TpeHust”




28 15 VckyccTBEHHBIE CITYTHUKU 3€MIIH 8§19 (§821)
29 16 PaBHOBecue MaTepuanbHOW TOUKUA. AOCOIIOTHO (822)
TBEpOE Teso. PaBHOBecHe TBEPAOTO Tea ¢
3aKPEIUIEHHON OChIO BPAILICHUS
30 17 Bupl paBHOBECHS Tel 1 (8 23)
31 1 Nmrrynbse Tena. 3aKOH COXPAHEHUS UMITYJIbCA. 1 820 (8 24)
32 2 Pemenue 3a1a4 mo teme "3aKOH COXpaHEHUS 1
uMmIysianca'
33 3 Ypok-koHdepenuus "PeakTHBHOE IBIKECHNE 1 821 (8 25)
B NIPUPOJIE U TEXHUKE"
34 4 Pabora cunpl. MomHOCTh 1 (8 26)
35 5 TB. JlabopaTopHasi padota Ne 4 1
«Omnpenenenue paboThl CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBIKCHUH TeJIa TI0
TOPU30HTAIBHON MMOBEPXHOCTH
36 6 PaboTa cumbl TSHKECTH U CHIIBI YIIPYTOCTH. 1
Pemenue 3agau
37 7 CBs13b sHeprun U paboThl. [ToTeHInanbpHas 1 1 (8 27)
KHHETHYECKasi SHEPTUH
38 8 3aKOH COXpaHEHHUs SHEPTUU B MEXaHUKE 8 22 (8 28)
39 9 Th. JlabopaTopHasi padora NeS «3ydeHue
3aKOHA COXPAHCHHSI SHEPTUI)
40 10 KontpoJsbHnas padora Ne 4 o TeMe «3aKOHbI 1
COXpaHEHHS B MEXaHUKE)»
Paznea 2 Mexannyeckne K0J1e0aHuA U BOJHBI 15
41 1 KonebarenapHOe IBHKCHHE U €TI0 1 823 (829)
XapaKTePUCTHKH
42 2 Bennuunsl, XapakTepu3yromue KojiebaTesbHoe 1 8§ 24 (8 30)
JIBHDKCHUE
43 3 I"apmonnueckue koxebaHus 1 8 25 (8 31)




44 4 Th. JlabopaTopHas padora Ne 6 1 JIP No 3 (JIP Ne 4)
«OrnpeneneHue yacToThl U Ieprojia KoJieoaHui
MIPYKUHHOTO MasITHUKA
45 ) Ypok-ucciaenopanue «3aBUCUMOCTb IIEpHOJA 1
KOJIeOaHUH OT KECTKOCTH IPYKUHBI K MaCChI
rpy3a»
46 6 3aryxaromue KojaeOanus. BeiHyXIeHHBIC 1 826 (8 32)
KoJieOaHus
47 7 Pe3onanc 1 8 27 (8 33)
48 1 Pacnipoctpanenue konebanunii B cpene. BonHbl
49 2 JmmHa BotHBL. CKOPOCTH pacrpoCTpaHeHHSI 1 828 (8 34)
BOJIH
50 3 HcTouHMKY 3BYKa. 3BYKOBBIE KOJICOAHMS 1 829 (8 35)
51 4 BeicoTa, TeMOp 1 TPOMKOCTB 3ByKa 1 8 30 (8 36)
52 5 Ypok-ucciaegosanue "HabmoaeHne 1 831 (837)
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
53 6 Pacnpoctpanenue 3Byka. 3BYKOBBIE BOJIHBI. 1 8 32 (8 38)
54 7 OTtpakenue 3Byka. 3BYKOBOU PE30HAHC 1 833 (39)
55 8 KoutpoJabsHas pa6ora Ne 5 o reme " 1
MexaHn4ecKkrue BOJTHBI"
Paszgen 3 CeeToBbIC ABJICHUA 15
56 1 Hcrounuku cBeta. Pacnpocrpanenue ceera Cr. yu. 8 k1. § 63 (§ 40)
57 2 OtpakeHue cBeTa. 3aKOH OTPAKECHUS CBETA Cr. yu. 8 k1. § 65 (§ 41)
58 3 [1nockoe 3epkaino Cr. yu. 8 k1. § 66 (§ 42)
59 4 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHUS Cr. yu. 8 x11. § 67 (§ 43)
ceta. [loqHOE BHYTpeHHEE OTpaKEHUE
60 1 JIun3el. OnTuyeckast cusa JIMH3BI Cr. yu. 8 k1. § 68 (§ 44)
61 2 N300paxkenusi, 1aBaeMble TUH30M Cr. yu. 8 k1. § 69 (§ 45)
62 3 Thb. JlabopaTopHasi pabora Ne 7 «3y4yeHue Cr. yu. 8 k1. JIP Ne 11 (JIP Ne




CBOMCTB M300paKeHUsI BCOOMpArOIICH TUH3E. 5)
M3MepeHne OnTHYECKOW CHITbI JIMH3BI»
63 4 Pemenue 3amau «Iloctpoenue B ToHKOW nmH3e. | 1
Orntrueckas cuiia JJMH3bI)
64 5 I'na3 u 3penune Cr. yu. 8 xi1. § 70 (§ 46)
65 6 Ypok-koudepenuus "OnTuyecKre TMH30BbIC 1 (847)
nipudops!"
66 7 WuTepdepeniys u qudpakims cBera 1 (8 48)
67 8 DU3NYECKUI CMBICHT MTOKA3ATENSI MPETOMIICHHS 1 8 48 (8 49)
68 9 Jlucrniepcus cera. [Bera Ten 1 8 49 (8§ 50)
69 1 Tumner ontryeckux crektpoB Th. 1 850 (§851)
JladopaTopHnas pa6ora Ne 8 «HaGmronenue JIP Ne 5 (JIP Ne 6)
CIUTONITHOTO HJIMHEHYATHIX CIICKTPOB
HCITYCKAHHS»
70 2 KoutpoabsHas pa6ora Ne 6 o teme: 1
«CBETOBBIC SIBJICHUSD)
Pa3znen 4 DJIeKTPOMAarHuTHOE 1oJie U 6
3JIeKTPOMATHUTHBIE BOJIHBI
71 1 DJIEKTPOMAarHUTHOE MOJIC. DJICKTPOMAarHuTHbie | 1 843,44 (8 52)
BOJIHBI
72 2 Ypok-ucciaenopanue "V3ydeHne CBOWCTB 1 (8 53)
AJIEKTPOMATHUTHBIX BOJIH C TOMOIIIBIO
MoOuIBHOTO TenedoHa"
73 3 Jlnarna3oHbl 3JICKTPOMArHUTHBIX BOJIH. Y POK- 1 (8 54)
KoH(pepenmust "lllkana 2MeKTpOMarHUTHBIX
BOJIH. M cIosib30BaHKE JIEKTPOMArHUTHBIX
BOJIH JJI1 COTOBOM CBSI3H"
74 4 Pa3BuTHe B3III110B Ha IPUPOAY CBETA 1 8 47 (855)
75 5 Pemienue 3agau Ha onpeieieHUE YaCTOThI U 1
JUTUHBI DJIEKTPOMArHUTHOM BOJIHBI




76 6 KounrpoJabsHnas padora Ne 7 no teme: 1
«DNCKTPOMATrHUTHBIC BOJHBI»

Paznea 5 KBaHTOBBIC SIBJICHUSA 17

77 1 PagroaktuBHOCTH. MO/I€/TH aTOMOB 1 8 52 (8 56)

78 [Tornomenue u UCITyCKaHWE CBETa AaTOMAMH. 1 851 (857)
[Iponcx0oKICHNENMHENYATHIX CIIEKTPOB

79 3 PagroakTHBHBIE TIPEBPAIIICHNS aTOMHBIX S7EP. 1 § 53,61 (c.258-260) (8 58)
3aKOH paJHOaKTUBHOTO pacmaa

80 4 DKcIepUMEHTALHBIE METO/IbI HCCIIEI0BAHUS 1 8 54 (8§ 59)
YaCTHI]

81 5 TBb. JlabopaTopnasi paGora Ne 9. 1 JIP Ne 6 (JIP Ne 7)
«M3MepeHne eCTeCTBEHHOTO PaHalldOHHOTO
(hoHa 103UMETPOM»

82 1 OTKpBITHE IPOTOHA M HEUTPOHA 1 8 55 (8 60)

83 2 CocTaB aTOMHOTO sifpa. S epHbIe CHITBI 1 8 56 (8§ 61)

84 3 Dueprus cBs3u. Jledhekt Maccol 1 857 (8§ 62)

85 1 Jlenceuue simep ypana. IlenHast peaxiiust 1 8 58 (§ 63)

86 2 Th. JlabopaTopHasi padora Ne 10 «/3ydyeHue 1 JIP No 7 (JIP Ne 8)
JIeTICHHS sipa ypaHa 1o Gororpaguu TpeKOB)

87 3 Snepusriii peakrop. IIpeoGpazoBanue 1 859 (§ 64)
BHYTPEHHEH SHEPTUH aTOMHBIX SIJIEp B
AIIEKTPUUYECKYIO SHEPTHIO

88 4 ATOMHAas SHEpreTHKa 8 60 (8§ 65)

89 5 Ypok-koudepenuus "SaepHas SOHEpreTHKA. § 61 (c.255-258) (§ 66)
JlelicTBUs palOAKTUBHBIX U3JIyYEHUN HA
YKUBbIE€ OpPraHUu3Mbl"

90 6 TepmosiiepHas peakius 862 (867)

91 7 Pemenue 3amau no teme: "PagnoakTUBHEIE
npespameHus”

92 8 Thb. JlabopaTopnas pa6ora Ne 11. «3yyenne | 1 JIP Ne 9 (JIP Ne 9)




TPEKOB 3apsKEHHBIX YaCTHI] 0 TOTOBBIM
dboTorpadusim»
93 9 KonTpoabHas padora Ne 8 "KBaHToBbIC 1
siBJICHHS "
Pazjen 6 CTpoeHue U IBOJTIOIHSA BCeJTEHHOM 5 0
94 1 CocraB, CTpOCHHUE U IPOUCXOKICHUE 1 863
CoTHEYHOM CUCTEMBI
95 2 Bonpime mranetsl COTHEYHOM CHCTEMBI 8 64
96 3 Mautbie Tena COJTHEYHON CUCTEMBI 8 65
97 4 Crpoenue, nznydeHus u Bosrronwst CoJHIa | 8 66
3Be3]
98 5 CrtpoeHue U 3BOJIOINS BeeneHHo 1 8 67
Pasznen 7 IoBTOPHUTEILHO-00001IAIOIIM I MOTYJIb 4 0
99 1 PaboTa ¢ TekcTamu pU3NIECKOTO COACPIKAHUS 1
1o TeMe «MexXaHU4eCKHe SIBJICHUSD)
100 2 PaboTa ¢ Tekctamu pu3nyuecKoro coaepKaHus 1
1o teme «KoyrebaHusi 1 BOJHBDY
101 3 Pabota ¢ Texctamu 1o Teme «CBETOBbIE 1
siBIICHMs», «KBaHTOBAs U siyiepHast GU3UKa»
102 4 HToroBasi KOHTpoOILHAsT padoTa Ne 9 1
OBIIEE KOJIMYECTBO YACOB 110 ITIPOT'PAMME 102 18




