


Hannast paboyast mporpamma npeanasHadeHa as 7-9 knaccoB MbOY «Xonmosckas COILI

uM. Jlynienko A.A.» 1 cocTaBJeHa B COOTBETCTBHHU C TPEOOBAHUAMU HOPMATHBHBIX JTOKYMEHTOB:

1. ®epepanbHOTO TOCYAApPCTBEHHOTO  0Opa30BaTEIBHOTO  CTAaHAApTa OCHOBHOTO  OOIIETo
obpaszoBanus (ooHoBIeHHBI OI'OC O00), yrBepKICHHOMY PpHUKa30M MUHHUCTEPCTBA TIPOCBEIICHUS
Poccuiickoit @enepanuu ot 31 mast 2021 rona Ne 287 (¢ u3MeHeHUAMN);

2. @enepanbHO# pabodeld mporpamMMmbl OCHOBHOTO oOmiero oopaszoBanus «OU3UKA (6a3oBbrit
ypoBeHB)» (s 5-9 kaccoB 00pa3oBaTeNIbHBIX OpraHu3amuii) — Mocksa, 2023 r.;

3. denepanpHOI paboyvell MporpamMMbl BoCIMTaHHsS B cocTaBe dDenepanbHON 00pazoBaTEIbHOMN
MIpOorpaMMbl OCHOBHOTO o01iero obOpaszoBanusi (mpuka3 MuHucTepcTBa mpocBelieHus Poccuiickoit
®enepaunu ot 18.05.2023 r. Ne 371);

4. OcHoBHOM 00pa30BaTeNbHON MPOTPaMMBI OCHOBHOTO oOmiero oOpazoBanus MBOY
«XonmoBckast COL um. Jlynienko A.A.»;

5. [lonoxxenus o paboueil nmporpamme.

VYu4ebGHoe nocodue:

- «®dusuka», 7 knacc / A.B.Ilepwimikun, 9 n3nanue,nepepadorannoe. Mocksa, «/Ipodan, 2019 r.

- «®usuka», 7 kmacc/ U.M. Tlepoimkun, A.M.1BaHOB., 2-¢ u3gaHue, crepeoTHriHoe. MOCKBa,
«[Ipoceemenune», 2022 r.

- «®wusuka», 8 kimacc / A.B.Ilepoimkun, § u3nanue,nepepadoranHoe. Mockga, «JIpoday, 2019 T.

- «®mukan, 8 wimace/ .M. Ileperimkun, A.W.MBaHOB., 2-¢ W3JaHue, cTepeoThriHoe. MOCKBa,
«[Ipocsemenney, 2022 r.

- «®usmka» 9 wmace/ IMepermkua M. M., I'yrtauk E. M., HUBanoB A. U., IlerpoBa M. A., 2-¢
u3aanue, crepeoTunHoe. Mocksa, «IIpocsemenue», 2022 r.

Copepxanue mporpaMMmbl Mo (u3MKe HampaBieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IrPaMOTHOCTH OOYyYalONIMXCS W OpraHU3alUI0 H3yuyeHuss (U3MKM Ha JAeATeIbHOCTHOM ocHOoBe. B
nporpaMmMe 1o (HU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YU4€OHOTO TpEAMETa B peaiu3aiui TPeOOBaHUMA
OI'OC OO0 K MmIaHUPyeMbIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yibTaTaM OOydeHHs, a TakkKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwUsI.

[IporpaMma 1o (Qu3MKe YCTaHABIMBAET pacHpelieieHne y4eOHOTro Marepuajia M0 Trojam
oOyueHus (1Mo Kjaccam), IpeiaracT MPUMEPHYIO MOCIEOBATEIbHOCTh U3YYEHHUS! TeM, OCHOBaHHYIO
Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJCPkKAHUI U yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LENbIO OKa3aHUS METOJAWYECKOW MOMOIIU YYUTENII0 B
co3gaHuu paboydel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

Ouznka SBISETCS CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX IPEAMETOB,
MOCKOJIbKY (pU3MYecKkre 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUI, H3y4yaeMbIX XHUMHEH,
Ouosoruei, actpoHoMuel U puznYecKoil reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY
MHpa, IpeloCTaBisgeT Hanboliee siCHbIe 00pa3ibl MPUMEHEHHs] HaydHOTO METO/a MO3HaHMs, TO €CTh
croco0a MmoyyuyeHus: JOCTOBEPHBIX 3HAHUN O MHUPE.

Opna u3 raaBHBIX 3a7a4 PU3NIECKOro 00pa3oBaHUs B CTPYKType 001Iero oOpa3oBaHusi COCTOUT
B (hopMHpOBaHNM €CTECTBEHHOHAYYHOI TPaMOTHOCTH U MHTEpEca K HAyKe Y 00yUarouXcs.

N3yuenne ¢usumku Ha  6a30BOM  ypOBHE TpEANoONiaraeT OBIAJECHHUE  CIEAYIOUIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTeCTBEHHOHAYUYHYIO TPAaMOTHOCTb:

HAyYHO OOBSICHSTH SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEI0BAHNUS;
HMHTEPIPETUPOBATH JJaHHBIE U UCTIOIB30BaTh HAYYHBIE JOKA3aTeNbCTBA AJIS TIOTyYSHHS BBIBOJIOB.



Lenu nzyuenns GpU3NKN Ha YpOBHE OCHOBHOTO 00111eTr0 0O0pa3oBanus onpenenensl B Konnenuun
npernojaBaHus ydeOHoro mpeamera «®Pusmka» B 00pa3oBaTeNbHBIX oOpraHusanusax Poccuiickoii
®denepanny, peanu3yoUMX OCHOBHbIE 00111€00pa30BaTE/IbHbIE IPOrpaMMBbl, YTBEPKAEHHON pelICHUEM
Komnernn MunucrepctBa npocsemienus Poccuiickoit deneparuu (mpotokos ot 3 nekadpst 2019 r. No
[1K4BH).

Henun uzyyenus ¢pusuku:
npuoOpeTeHne HHTepeca U CTPEMIICHHUST 00yJaromUXCsl K HAY9YHOMY M3Y4ECHHUIO TIPUPOJIBI, PA3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TMpPEACTABICHUI O HAYYHOM METOJ€ IO3HAaHUSA U (POPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(hopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjibTaTa HU3y4EHHMs] OCHOB CTPOEHUS MaTepuu U
(GyH1TaMEHTaJIbHBIX 3aKOHOB (DPU3HKH;

(hopMHpOBaHME NMPEACTABIECHUIN O pOJIM (PU3UKHU JUIS Pa3BUTHS APYIUX €CTECTBEHHBIX HAayK, TEXHUKHU U
TEXHOJIOTHH;

pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHalIbHON JesTeNbHOCTH,
CBSI3aHHOM C (U3UKOH, MOATOTOBKA K JajbHElIIeMy 00y4eHHIO B 3TOM HalpaBICHHUH.

JlocTrkeHue 3TUX Leleld mporpaMmbl 1Mo (pu3KMke Ha ypoBHE OCHOBHOTO 0OIIero oopazoBaHus
ofecnieunBaeTcs pelIeHueM CIEIYIOIUX 3a1a4:
npuoOpeTeHue 3HaHUW O JMCKPETHOM CTPOCHHMM BEIeCTBA, O MEXaHHUYECKHUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpHOOpeTeHne YMEHUH OMNUCHIBaTh U OOBACHATH (PU3MUECKUE SBJICHHUA C HCIOJIb30BAaHUEM
MOJIYYCHHBIX 3HAHU;

OCBOEHHE METOJIOB PEUICHHsI MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOIb30BAaHUEM (PU3NYECKUX MOJIETCH,
TBOPUYECKUX U NMPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE yMEHUN HaOIIOAATh MPUPOIHBIC SIBICHUS M BBINOJHATH OMBITHI, JabOpaTopHble paboOThl U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBO€HHE MPUEMOB paboThl ¢ HHpopManuen (QU3NUECKOro COoAep)KaHUs, BKIIoYas HH(OpMAIUIO O
COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHAIU3 U KPUTHYECKOE OlICHHBaHKUE UH(OpMaIUY;

3HAKOMCTBO €O cdepamu TpodecCHOHATBHON JIeATENbHOCTH, CBA3aHHBIMH C (QU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (U3UUYECKOI HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIero 0Opa3oBaHUs
oTBoauTCS 238 yacoB: B 7 kiacce — 68 vacoB (2 ywaca B Hezenm0), B 8 Kimacce — 68 vacoB (2 yaca B
HEJIIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamme mo (usuke NepedeHb Ja0OpaTOPHBIX PaObOT M OMBITOB HOCHUT
pEeKOMEHAAaTeNbHBIA XapaKkTep, YUIUTENb JeJaeT BHIOOP MPOBEACHUS JIa0OPATOPHBIX PabOT U OIBITOB C
y4€TOM HHAWBUIYATbHBIX OCOOCHHOCTEW OOYYaroIIUXCsl, CIHUCKA OSKCIEPUMEHTAIBHBIX 3aJaHHi,
mpeaiaraéMbiX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO PK3aMeHa Mo (pu3mKe.
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COJEPKAHUE OBYYEHUA

7 KUIIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBieHus npupoasl. OU3NYECKUe SBICHUSA: MEXaHHYECKUE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BennuuH. Dusnyeckue MpuOOPHI.
[TorpemHoCTh M3MEpEeHNA. MeXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka m npyrue ecrecTBEHHble HayKd M3y4aroT Nnpupoay. EcTecTBeHHOHay4dHbBIN
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUNOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. Onucanue
($u3NYeCKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

MexaHnnyeckue, TerIoBbIe, SJEKTPUUECKHNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpubOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbI JeNIeHUs MIKaJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHMiA.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoOB MAJIbIX TE.

N3mepenune Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue uccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJETA IIapHUKa, IMYHIEHHOTO

TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJIEKYNbI, MX pa3mepbl. OMNbIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBxenne uactul BeniecTBa. CBs3b CKOPOCTH JIBM)KEHHUS YacTHUIl C TEMIIEpaTypoOu.
BbpoynoBckoe naBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPABIX
(kpucTamuinyeckux) Tel. B3auMocBsI3p Mexay CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.
Ha6monenue nuddysun.
HaGnronenue sineHuil, 00BbsACHIIOMUXCS NPUTSHKEHHEM WK OTTAJIKUBAHUEM YacTHUI] BEIECTBA.

Jlabopamopuwvie pabomot u onvimel.

OreHka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHHS T'a30B.
OnbIT IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.

MexaHnnuyeckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHsisg cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacd€T ImyTH U BpEMEHU JBUKECHHUSL.



ok owdE

ok wnPE

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa MHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpA. SIBleHUE TAroTeHuss U cuja Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tena.

N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO0 OJTHOW MPSIMO.

Jlabopamopnwie pabomel u onvimel.

Ompenenenne CKOPOCTH PaBHOMEPHOTO JBWXKEHHUs (IIapuka B JKUJIKOCTH, MOJETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenne cpegHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa 0 HAKJIIOHHOM TMIIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPAOTO TENA.

OnbITEL, JAEMOHCTPUPYIONIHWE 3aBHUCHUMOCTh pacTsDkeHus (aedopmanuu) MPYyKHHBI OT
MPUIIOKEHHOW CHJIBI.

OnBbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela U Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
n razamu. 3akoH Ilackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbl.  [wapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpUyuHBI CyIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOTO JaBJICHHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(epHOTO JTaBICHHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

Coobmarommumecs: CoCypl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKUBAIOMICH CHIIBI OT O0BbEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
AKUJKOCTH.
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PaBeHCTBO BBITAJKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM KHUJIKOCTH.
VYcnoBue muaBaHus TeJ: IUIABAHUE WIM IIOTPYXKEHUE TEll B 3aBUCHUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TEJIa U JKUJIKOCTH.

Jlabopamopubvie pabomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHON B JKHIKOCTh YacTH
Tena.

Onpenenenre BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHWJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJIKOCTH, OT
MAacChl Tea.

OnepIThI, AEMOHCTPUPYIOIME 3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTU TeJA U OT IJIOTHOCTHU KHUJIKOCTH.
KonctpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
rpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u1 MOIHOCTB. JHEpPIrus.

Mexannyeckas pabota. MOIIHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [IpumeHeHue mpaBusia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHeTnueckas W TOTeHUUAIbHas »Heprus. IlpeBpaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHH Tejla MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

HccnenoBanue yciaoBuid paBHOBECHS pblyara.

N3amepenne KIIJl HakKIOHHOM IJIOCKOCTH.

N3yuenue 3aKkoHa COXpAHEHUS] MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BemiecTBa. Macca
U pa3Mepbl aroMOB U MOJeKyld. ONbITbl, MOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHHE CBOWCTB T'a30B, )KHJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKEHUIN
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauuMBaHME W KaNWUIApHBIE sBIeHUS. TemoBoe
pacLIUpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHUS BHYTPEHHEW OHEpruu: Tervionepenada u
coBepiieHne paboThl. Bupl Temmonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHUS, U3IIyUeHHUE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTH BeIIeCTBA. TeII00OMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBneHue u oTBepJeBaHUE KPUCTAITHYECKHUX
BEIIECTB. YJenpHas TemioTa IuiaBneHus. [lapooOpazoBaHue u KoHAeHcaius. McmapeHwue.
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Kunenne. YnaenpHast Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUIEHHS OT
aTMOC(EepHOTO TaBICHHUS.
BrnaxnocTs Bo3ayxa.
OHeprus ToIuBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL.
[punnuner paboter TerioBbix nBurateneit KIIJ[ TterutoBoro papuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.
3aKOH COXpaHEHUs U MPEBPALLEHUS SJHEPTUU B TEIUIOBBIX IIpOLECcCaXx.
Jemoncmpayuu.
HaGnronenne 6poyHOBCKOTO JTBIYKEHUS.
Ha6nronenue auddysuu.
Habmronenue siBjaeHn cMaunBaHUS M KaWJUISIPHBIX SIBJICHUH.
Habmronenue TemnoBoro pacinupeHust Ted.
W3meneHnue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Bunael Terionepenayu.
OxnakJiIeHue Mpu COBEPUICHUH PabOTHI.
Harpesanue npu coBepiieHUN paboThl BHEUTHUMH CHUITaAMH.

. CpaBHEHME TEIIOEMKOCTEN pa3INYHbIX BEIECTB.

. Habmonenne xumneHus.

. HaGnrogenue mocTostHCTBA TEMIIEPATYPhI TIPH TUTABJICHHH.
. Moenu TenIoBBIX ABUTaTEICH.

Jlabopamopnuie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OnbITHI 1O BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIK caxapa.
OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEP/BIX TEII.
Omnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE MIMTPHILIA.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHUS BO3/lyXa OT €ro 00bEéMa U HarpeBaHUsl WK
OXJTaXKICHUSI.
[IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA )KUJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIIepaTyphl.
Habmonenne m3MeHeHus: BHYTPEHHEH SHEPrUM Tella B pe3yibTaTe TeIuionepeaadyd U padoThbl
BHEIITHUX CHUJL.
HccnenoBanue siBieHUs TEII00OMEHA PU CMEIIUBAHUN XOJIOJHON U TOpsiueit BOMBI.
Omnpenenenrue KOJWYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METAJUTUYECKUM IHIIMHAPOM.
Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca nCnapeHus.
OnpeneneHne OTHOCUTENBHOM BIIaXXHOCTH BO3yXa.
Onpenenenne yaenbHONW TEIUIOTHI IJIABJICHUS JIbJIA.

Pazgen 7. DieKkTpu4yecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJEUCTBHS 3apsDKEHHBIX TN OT BEJIWYHHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).
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Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro mnojs. [IpuHuuI cyneprno3uimu
NIEKTPUYECKUX 10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIA 3iekTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUYHUKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B )KHIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OnexkTpuuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
MIPOBOJHUKA. YJIeIbHOE CONPOTHBIEHHE BellecTBa. 3akoH Oma Ui ydacTka LeMu.
[TocnenoBarenpHOE 1 MapauIeIbHOE COETMHEHUE TPOBOJHUKOB.

Pabota 1 MOILITHOCTD 3MIEKTPUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTPpUUECKOU dHepTrun B ObITy. KOopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MaruauTHO€ noJie 3eMJIM U €ro 3HaYeHue IS )Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHoe mosie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [eiCTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUTaTENb MOCTOSHHOrO ToKa. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel @apaned. SIBnenuwe  snekTpoMarHMTHOW  MHAyKnMH. IlpaBumo  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3alus Tell.

JIBa poia ANEKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO M ACHCTBHUE 3JIEKTPOCKOIIA.

DneKkTpocTaTU4YeCcKas HHIYKLHUS.

3aKOH COXpaHEHUs NEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AMDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IMOJIS.

HcroyHukH NOCTOSTHHOTO TOKA.

JIeNCTBHUS 3NEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHI TOK B KHUIKOCTH.

. ['a30BBbIi1 pa3psi.

. U3mepeHue cuibl TOKa aMIEpMETPOM.

. U3mepeHue 371eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.

. Peocrar u mara3uH conpoTHBIICHUM.

. B3aumoieficTBre MOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3EJICHHs] MOJIOCOB MArHUTA.
. MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.

. MarauTHO€ 1noJie TOKa. JJEeKTPOMAarHur.

. JleficTBH€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM.

. DIIEKTPOABUTATENH OCTOSIHHOTO TOKA.

. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.

. Onpiter @apanest.
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3aBUCUMOCTD HAIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DneKTpOoreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopubvie padbomot u onvimel.
OnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUN TEJT HHIAYKIIMEH U PU COMPUKOCHOBEHHH.
WccnenoBanue neicTBUS JIEKTPUUECKOTO M0JI HAa IPOBOJHUKHU U TUAIEKTPUKU.
COopka 1 IpoBepKa padOTHI IECKTPHUSCKOH IETTH MTOCTOSIHHOTO TOKA.
W3mepenue u peryinpoBaHUe CUIIbI TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MJIYLIEro YEpe3 pe3UcTop, OT COMPOTHUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOpeE.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUUECKOTO COTIPOTUBIICHUS TIPOBOJHUKA OT €0
JUIMHBI, IJIOLAAN OTIEPEYHOT0 CEUYEHUs U MaTepuana.
[IpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM IPU  TOCIEA0BATEIBbHOM COEIMHEHUU JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia i CUJIBI TOKA MIPH MAPAIIEIIBHOM COSIMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.
Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BHIJCNIAEMON Ha pe3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILIETO Yepe3 JIAaMIIOYKY, OT HAIPsDKEHUS Ha HEM.
Omnpenenenne KIIJI HarpeBarens.
HccnenoBanue MarHuTHOTO B3aMMOJIEHCTBHS MOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB MPHU UX 00bETMHEHUH U Pa3ICIICHUN.
WccnenoBanue nefcTBUS AIEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOJCUCTBHS KaTyIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPABJIEHUS TOKA B KaTYIIIKe.
W3ydeHnue neiicTBYUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
KoHncrpyrnpoBanue u u3ydenue padoThl 3J€KTPOABUTATENS.
Namepenne KIIJ anexkTpoaBUraTeIbHOM yCTaHOBKH.
OnBITHI MO MCCIIEOBAHUIO SBJICHUS AJIEKTPOMATHUTHOW MHIYKIIMH: HUCCIIEIOBaHHE M3MEHEHUI
3HAYEHUS U HANPaABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcdyé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKEHUsA. PaBHOMEpHOE mpsMoJMHENHOe JBMKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHeiiHoe ABrkeHne. CBoboiHOe nageHue. OmbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitnas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, CHja TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.
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Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPErPy3KHU.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIJIEHHOW OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. Cs3b
SHepruu U paboTel. [loTeHnuanbHas 3Heprus Teja, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHnmanpHas 3Heprus ckarod npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTHH.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

CpaBHeHME MyTEH M TPAEKTOPUM JBUKEHUS OJTHOTO M TOTO € TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

N3mepenune ckopocTr U yCKOPEHHUSI MPSIMOJINHEHHOTO ABUKEHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKECHMS.

Habmroienue ABM>KEHUS Tena Mo OKPYKHOCTH.

HaGnronenne MexaHnuecKux sIBJICHUH, MPOUCXOIINX B cucTeMe otcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOMHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl T€Ia U JECHCTBYIONIEH HA HETO CUJIBI.

HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

N3meHeHne Beca Tena Npu YCKOPEHHOM JIBHKEHHH.

. [lepenaua umnysbca Ipu B3aUMOICUCTBUU TEIL.

. [IpeoGpa3zoBanust SHEPTUU MPU B3aUMOJACHCTBUH TEJl.

. CoxpaHeHune UMIyJIbca MPU HEYIPYTOM B3aUMOCHCTBUM.

. CoxpaHeHune UMIyJbca P a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

. Habnonenue peakTUBHOTO JBUKEHHUS.

. CoxpaHeHne MEXaHMYECKON YHEPTHUH MPU CBOOOTHOM IaICHUHU.

. CoxpaHeHne MeXaHMYeCKON SHEPTUH MPU JBWKEHUH TeJla MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopnuie pabomul u onvimel.
KoHncTpynpoBanue Tpakta i pa3roHa M JaJIbHEUIIEro paBHOMEPHOTO JBIKEHUS MIApHKa WU
TEJIEeKKH.
Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUS OpycKa WM JBHKEHHS IIapUKa MO HAKIOHHOM
MJIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella IpU PaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHOM T1J10 CKOCTH.
HccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHHM MPH PABHOYCKOPEHHOM JBIDKEHUU 0Oe€3
HaYallbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HAa4albHOW CKOPOCTH IYTH
OTHOCSITCS KaK Psi/i HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenre kodhGUITUEHTA TPEHUS CKOJIbKEHHUSL.
Omnpenenenue KECTKOCTU MPYKHUHBI.
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Omnpenenenue pabOTHI CUJIBI TPEHHS MPH PAaBHOMEPHOM JBW)KCHUHU Tejla 1O TOPU3OHTAIBHOMN
IIOBEPXHOCTH.

Omnpenenenue pabOTHI CUJIBI YIIPYTOCTH MPH NOIBbEME I'Py3a C UCHOIB30BAaHUEM HETIOIBHKHOTO
Y TIOABMYKHOTO OJIOKOB.

N3ydenune 3aKk0Ha COXpAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NpPY)KMHHBIM MasTHUKM. lIpeBpamienne »sHeprum Ipu
KoJe0aTeIbHOM JBU)KEHUU.

3aryxatomue kojebanus. BeiHykaeHHbIe KoneObanus. Pezonanc. MexaHM4ecKue BOJIHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [Ipo/iosibHBIE U MOIEpeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. MIHppa3ByK U ynbTpa3ByK.

emoncmpayuu.

Habmonenue xonebanuii Te moJ| 1eHCTBUEM CHIIBI TSHKECTH U CHITBI YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY’KUHE.
Habmoienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.
Pacnipoctpanenuie mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HaHC.
Jlabopamopnuie pabomel u onvimel.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYeCKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KoiaeOaHu Npy>KUHHOTO MasSTHHKA.
HccnenoBanue 3aBUCUMOCTH NepHoAa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHu MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KoJieOaHHii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnpIThI, EMOHCTPUPYIOIIME 3aBUCHUMOCTh NEpHUOAa KojJeOaHUN NPYKUHHOTO MasiTHHKA OT
Macchl rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pa3znen 10. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BoHOBbBIE CBOMCTBA CBETA.

Hemoncmpauuu.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMICTBaA CBETA.

Jlabopamopusie pabomot u onvimol.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas monenb cBera. Mcrounuku ceera. [IpsmosimHelHOE paclpOCTpPAHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3aKoH IpesoMiieHus cBeTa. 11ojIHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
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JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
Tesneckorna. ['na3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssMOonMHENHOE PACIPOCTPAHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tony4yenue n300paskeHUl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTHYeCKUii CBETOBOI.
Xox mydeil B coOuparoliiei JInH3e.
XoJ Iydel B pacCenBaroLIeH JIUH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIBIO JINH3.
[Tpunnun neiictBus ¢oroanmnapara, MUKpPOCKOTIA U TEJIECKOIA.

. Mozens riasa.
. Paznoxenue Genoro cBeTta B CEKTP.
. [Tomydyenue 6emoro cBeTa Mpy CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimel.
HccnenoBanue 3aBUCUMOCTH yIila OTPa)X€HUSI CBETOBOTO JIydya OT yrija MajaeHHsl.
N3ydeHne xapakTepuCTUK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMJICHUS CBETOBOTO JIy4ya OT yrijla MaJeHUs Ha TpaHule
«BO3LYX—CTEKIIO».
[Tony4yenue n300paskeHUI C TOMOIIBI0 COOMPAIOIICH JTUH3HI.
Omnpenenenre POKYCHOTO pACCTOSTHUS U ONITHYECKOU CHUITBI COOMPATOIIEH JTMH3BI.
OnbITHI IO Pa3IoKEHUIO 0EJI0Tr0o CBETa B CIHEKTP.
OnBbITHI 10 BOCIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOICEHUU Yepe3 [IBETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u rranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHne ceera aromoM. KBanTel. JInHelyaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamieHus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsAJO0BOTO U MAacCOBOTO YHCEN. DHEPrusi CBSI3U
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHust sjaep. Vcroynuku
sHepruu ConHIA U 3BE3 L.

Snepnas sHepretuka. JlelicTBHS paOaKTUBHBIX U3TYYCHHUI HA KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CriekTpbl U3IIy4€HHs U TIOTJIOIIECHHUS.

CrniekTpbl pa3IuyHbIX Ta30B.

Crextp Bomopoza.

Habmronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérunka MOHU3UPYIOUINX U3ITyYEeHUH.

Perucrpanus uznydeHus npupoaHbIX MUHEPATIOB U TPOTYKTOB.

Jlabopamopusie pabomot u onvimol.



13

1. HaOnroneHue CIUIOMIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYEHUSI.
2. VccnemoBaHue TPEKOB: M3MEPEHUE SJHEPTHU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTOTrpadusim).
3. U3mepenue paguoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[ToBTOpUTENEHO-0000IArOIIMIT  MOIYNNb TpEAHA3HAYeH JUISI CHCTEMAaTH3alud U
00001IeHUsT TPEMETHOTO COJIEPIKAHHS M OTIBITA I TEILHOCTH, PHOOPETEHHOTO NP U3YYECHUHU
BCero Kypca (pusmkm, a Taxke A MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy wW3ydYeHUM MJaHHOTO MOJXYJS pPEATM3YIOTCS U CHCTEMATH3HPYIOTCS  BUBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (opMUpyeTCsi eCTECTBEHHOHAaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS SBICHHNA TPUPOIBI M TEXHUKH,
OBJIAZICHUE YMEHUSMHU OOBSICHATH (U3UYECKUE SIBICHUS, MPHUMEHSS IIOJy4YeHHBIE 3HAHWS,
pemaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pasjiena pealn3yercs 3a CYET TOro,
9TO 00ydJaronIrecs BBITIONHSIOT 3aaHUsI, B KOTOPBIX UM TIPEIaracTcs:

Ha OCHOBE TIOJTYYEHHBIX 3HAHUW PAacIlO3HABATh M HAYYHO OOBSCHITH (PU3MUECKUE SBICHUS
B OKpYIKaroIiel IpupoJie U TIOBCEIHEBHOW KHU3HH,

WCTIONH30BaTh HAYYHBIE METOIBI MCCIETOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4dHbIE OCHOBbI HauOoOJe€e BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpumMmep, NPaKTUYECKOTO MCIOJIb30BaHUS PAa3IMUHBIX HICTOYHUKOB SHEPIUU HAa OCHOBE 3aKOHA
IIPEBPAILEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JOCTHIKEHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX M IMPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynprate wm3ydeHumss (U3MKM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Y
oOyuatonierocs OyayT chOpMUPOBAHEI CIICAYIONTNE JUYHOCTHBIE Pe3yJbTAThI B YaCTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
- TPOSIBJICHHE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOW (pusmyeckoin
HayKH;
- IIEHHOCTHOE OTHOIIIEHUE K TOCTIKCHHUSM POCCUNCKHUX YUEHBIX-(DU3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYKIEHMH OOIIECTBEHHO 3HAYMMBIX U ITHUUYECKHX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN QU3HUKY;
- OCO3HAHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;
3) acTeTM4YECKOr0 BOCIIUTAHMSI:
- BOCIIPUSATHE OCTETUYCCKUX KauyecTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:
- OCO3HAHME IEHHOCTH (PU3UYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;
- pa3BUTHE HAYYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKOM eI TENbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJIBLHOT0 0JIArOMOJIYyYMSI:
- OCO3HaHHE LIEHHOCTHU 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHMUYECKOM MHpE,
BAKHOCTH MpaBHJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha JA0porax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;
- ¢(hOpMHPOBAHHOCTh HaBbIKAa peieKkcuu, MPU3HAHUE CBOErO MpaBa HAa OUMIMOKY U TaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTHMBHOE Y4YaCTHE B DEIICHUWU MPAKTHUYECKUX 3ajad (B pamMKax ceMbd, 0Opa3oBaTeNIbHOM
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMATBbHONW HANpaBJICHHOCTH, TPEOYIOIIUX B
TOM 4Hucye U PU3NIEeCKUX 3HAHUM;
- HHTEPEC K MPAKTUYECKOMY HU3YyUeHUIO podeccuii, CBA3aHHBIX C (PU3UKOM;
7) 3KOJIOrHYecKOro BOCIMTAHUA:
- OpHUeHTalMs Ha NpUMEHeHHWe (U3MYEeCKUX 3HAHMW JUIsl pelleHUs 3aJady B 00JacTu
OKpYKalollel cpefpl, MIaHUPOBAHUS MOCTYNKOB M OLIEHKH WX BO3MOXHBIX IMOCIEICTBUHN IS
OKpY’KaroLlen Cpeibl;
- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) ajanTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:
- IOTPEOHOCTH BO B3aUMOJICUCTBUU TMPHU BHIMOJHEHUH HCCIEAOBAHUN U MPOEKTOB (pru3mueckoi
HaIpPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO ACSATEINBHOCTD;
- MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHclie GOPMYITHPOBATH UIEH, TIOHSATHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0cOo3HaHUE JIePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu (hU3HKHY;
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- IJJAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

- CTpeMHeHI/Ie aHaJII/IBI/IpOBaTB 1 BBIABJISITH B3aMMOCBA3U HpI/IpOl[BI, O6IJ_ICCTBa U 3KOHOMHMKHU, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OLIEHKA CBOMX JIEHCTBUM € Y4ETOM BIIMSHUS HA OKPY)KAIOLIYIO CPEY, BO3MOXKHBIX TJI00ATbHBIX
MOCJICJICTBHIA.

METAINIPEAMETHBIE PE3YJIbTATHI
B pesymbraTe ocBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKIIIOHAIOIIKUE TMO3HABATCIIBHBIC YHHUBCPCAJIBHBIC y‘~IC6HBIC HeﬁCTBHﬂ, KOMMYHUKAaTHUBHBIC
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUSA

ba3oBble Jloruyeckue a1eicTBUsA:

BBISIBIISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKallMK, OCHOBAaHUS JUIsl 000OLIeHUs u
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTHM U TPOTUBOPEUYUST B paccMaTpuBaeMbIX (akTax, HOaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUUMHHO-CIICACTBEHHbIE CBS3HM MPU M3Yy4eHUH (PU3MUECKUX SBIIEHUN U MPOIIECCOB,
JIENIaTh BBIBOJBI C UCIOJb30BAaHUEM JEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIOUEHUH, BBIIBUTATh
TUIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEIUYUH;

CaMOCTOSITEJIBHO BBIOMpAaTh CHOCOO pemieHus ydeOHoW (u3nyeckoi 3amaym  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIlEeHUs, BbIOOp Hanbosiee MOIXOASIIEro ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCIIOJIb30BATh BOIPOCHI KAK UCCIEI0BATEIbCKUI HMHCTPYMEHT TO3HAHMUS;

MIPOBOJUTH [0 CAMOCTOSITEILHO COCTABJICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCcCTeI0BaHne (PU3UUECKOTO SIBICHNUS;

OIICHHBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOpPMAIMIO, TMOJYYECHHYIO B XOJIe
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;

CaMoCTOSITENIbHO  (OpMYIHpPOBaTh OOOOLIEHUS M BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEeHIee pa3BUTHE (U3MUYECKUX IMPOILIECCOB, a TaKkKe
BBIJIBUT'aTh MPEIOI0KEHUS 00 X Pa3BUTUH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ undpopmanueii:

IPUMEHSATh Pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpOChl MPH MOMCKE U 0TOOpEe MHPOpPMALIUU
WIN JJAHHBIX C Y4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoi 3aaaum;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMAIMIO PA3IUYHBIX BUAOB U
¢dbopM npencTaBieHuS;
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CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMalbHYIO (OpMy TpeacTaBieHUS HHGOpPMAIUM U
WUTIOCTPUPOBATH pellacMble 3a/1a4l HECIOKHBIMH CXEMaMH, TUarpaMMaMu, UHOW TpaduKoi u
WX KOMOWHAIUSIMHU.

KoMMyHuUKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:

B X0Ji¢ OOCYXKIEHHUs y4eOHOro Mmarepuaia, pe3yJbTaToB J1abOpaTOPHBIX pPabOT M MPOEKTOB
3aJaBaTh BOMPOCHI TI0 CYIIECTBY OOCY)KJAa€MOM TEMbI M BBICKA3bIBaTh WICH, HAIlCJICHHBIC Ha
peleHue 3a1auu 1 moaep kanue 01aroKenaTelbHOCTH OOIIEHHS,

COIIOCTABJIATh CBOM CYXKICHHS C CYKICHHSAMHU IPYrUX yYaCTHUKOB JIUAIora, 0OHApYKHWBATh
pa3IM4Me U CXOCTBO MO3UIIN;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEICTABIATh PE3yJAbTAThl BBINOJHEHHOTO (H3UYECKOTO ONBITa (IKCIEPUMEHTA,
HCCTIe0BaHUs, TIPOEKTA);

MOHMMAaTh W WCIOJIb30BaTh TPEHMYIIECTBA KOMAHIHOW ¥ WHAMBHIYAIbHOW pabOTHI MpH
pElIeHUH KOHKPETHON (pu3nueckoil mpoOiaemsl;

MIPUHAMATh eI COBMECTHOW JIATEIILHOCTH, OPTaHU30BBIBATh NEHCTBUS 1O €€ TOCTHKEHUIO:
pacmpenensaTb poJid, OOCYXJaTh MPOIECCH U PE3yabTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATE CBOO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO Pe3ybTaTa Mo CBOEMY HAIlPaBIICHUIO
Y KOOPJIMHUPYS CBOU JACHCTBUS C JPYTUMU WIEHAMH KOMAaH/IbI;

OIICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOLIMII HPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIBHO
chOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISBJSITH TIPOOJIEMBI B JKU3HCHHBIX W YUEOHBIX CHUTYyallMsIX, TPEOYIOIIHMX I pEHICHUs
(hbM3UYECKUX 3HAHU;

OPHEHTHPOBATHCS B PA3JIMYHBIX IMOAXOJAX MPUHITHS pPEIICHUN (MHIWBUAyaIbHOE, MPUHSATHE
pelieHus B TpyIIe, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITEJIBHO COCTABIIATh AITOPUTM PEIICHUs] GU3MUESCKON 3a1auM WU TIJIaHa UCCIISA0BaHUS
C yu4€TOM WMEIOIINXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npeayiaraeMble BapUaHThl PEIICHU;

JIeNIaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYalluu U MpeJyiaraTh iaH e€ U3MEHECHHUS,

OOBSCHATH MPUYHMHBI JOCTIKEHUS (HEAOCTHIKEHHS) PE3yJIbTaTOB JEATEIbHOCTH, IaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBHI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBINOJHEHUS (U3MUECKOTO
WCCIIETIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIHUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUAM;

CTaBUThH ce0s Ha MECTO JIPYroro 4eloBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
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MPU3HABATH CBOE MPaBO HA OLMIMOKY MPH peleHnr (PU3NUECKUX 3a7ay UM B YTBEPKACHUSAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO JAPYroro.

NPEIMETHBIE PE3YJbTATHI

K xonmy obyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHU:
UCTIOJB30BaTh TOHATHS: (U3WYECKHE M XUMUYECKHE SIBJICHHUS, HAONIOACHWE, SKCIEPUMEHT,
MOJIeNb, THIIOTE3a, AWHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHHS
BemiecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHMYEeCKOoe JBWXKEHUE (paBHOMEPHOE,
HEpaBHOMEpHOE, TMPSIMOJIMHEHHOE), TPAaeKTOPHs, pPABHOJNEHCTBYIOMIAs CHIa, JedopMarus
(ympyrasi, maacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;
paznuuath sBiIeHUsA (auddy3us, TEMIOBOE€ [BWIKEHHWE YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JIBIKEHHE, MHEPIIHS, B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX
TN C 3aKPEIyIEHHON OCBhIO BpallleHHsl, Iepenada JaBiIeHHs] TBEPABIMHU TeJaMH, XUAKOCTSIMH H
razamu, aTMoc(epHOe HaBliCHWE, TUTaBaHUE TeJ, TPEBpAIISHHs] MEXaHWYeCKOH SHEpruH) IO
ONHMCAaHWIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHPYIOUINX TaHHOE
(buznyecKoe sIBICHUE;
pacrio3HaBaTh MPOSBICHUE HM3YyYCHHBIX (U3MUECKUX SBJICHUH B OKPYXKAIOIMIEM MHPE, B TOM
grciae (U3NYECKHe SIBICHHUS B NPUPOJE: NMPUMEPHI JBWKEHHS C Pa3IHYHBIMH CKOPOCTSMHU B
KUBOM M HEXHUBOW MpHUpOJE, ACWCTBHE CWIbI TPEHUS B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUs Ha XUBOW OpPTraHu3M, IUIaBaHUE pbIO, pplyaru B Teje YeJoBeKa, MPHU
TOM TMEPEBOJUTH MPAKTHUUECKYIO0 3aJadyy B Y4eOHYIO, BBIJEIATH CYILECTBEHHbIE CBOMCTBa
(mpu3Haky) PU3NUECKUX SBICHUIA;
OMHCHIBaTh HM3y4YCHHBbIE CBONCTBA TeN M (PU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUECKHe
BEJTMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BeC Tella, CUia TPEeHUs, AaBlieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIMEHT MOJIE3HOTO JCHCTBHS MEXaHHM3MOB, KMHETHYECKas M MOTEHLHUaIbHAs SHEPTHUs),
IpU ONUCAHUM MPaBWJIBHO TPAKTOBATh (U3MUYECKUII CMBICI HCIOJIb3YEMBIX BEJIWYUH, HX
0003Ha4YeHUs] U €IUHUIBI (U3MUYECKUX BEITUYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JTAHHYIO
(bu3MYECKYI0 BETUYHUHY C JAPYTUMU BEIMYMHAMH, CTPOUTH I'papUKH U3y4EHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BEITNYHH;
XapaKTepu30BaTh CBOWCTBA Tei, (U3MUECKHE SBICHUS M MPOLIECCHl, HCIOJB3Yys IpaBHIia
CIIOXeHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHIIO
paBHOBecHS pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHM4eCKOH
SHEPruH, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3alUCHIBATh €r0
MaTeMaTH4eCKOe BBIPAKECHUE;
OOBSACHATh (U3MYECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUIHMHHO-CIIECCTBEHHBIC CBS3H,
CTpPOUTh OOBSACHEHME M3 |—2 JOrMYecKMX MLIaroB ¢ OMopoid Ha 1—2 H3y4YeHHBIX CBOICTBa
(busznuecKkux ABIeHUH, GUNYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;
pemath pacdy€THble 3a7aud B 1—2 AEWCTBUS, MCIOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢usznuecKkue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/laddl 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYNHBI B (JOPMYITBI U TPOBOJIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
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JaHHBIE, HEOOXOMUMBIC MJIs pENICHHS 3aJad4, OIEHWBATh PEATUCTUYHOCTh IOJTY4CHHOMN
(U3HUECKON BEIIMYUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOHO PEIIUTh MPU TOMOIIM (PU3UYECKUX METOI0B, B
OTIMCAaHUU WCCJICIOBAHMS BBIICSATh IMPOBEPSIEMOE MPEANOJIONKEHUE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH MOJTYICHHBIN pE3y/IbTaT, HAXOJAUTh OMUOKK B XOJC ONBITA, IEIATh BBHIBOJIBI
10 €r0 pe3yJbTaTaM;

MIPOBOJIMTH OIBITHl TI0 HAONIONECHUIO (U3NYCCKUX SIBICHHHA WM (PU3UICCKHX CBOWCTB TEI:
(bopMyITUpOBaTh MPOBEPSEMBIC MPEIINOJIOKECHUS, COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OTBITa U POPMYITUPOBATH BBHIBOJIBI;

BBITIOJTHATh TIPSIMbIE HM3MEPEHUs pACCTOSHUSA, BPEMEHH, MacChl Tena, o0BhEMa, CHIBl U
TeMIIEPaTyphbl C UCIOJIH30BAHUEM aHAJIOTOBBIX U HU(PPOBHIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTUA U3MEPECHHUI;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHUCHMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHHUH (3aBHCHUMOCTH MYTH PAaBHOMEPHO JABWKYIIETOCS Tejia OT
BPEMEHH JBIKCHHS Tella, CUJIbI TPEHUS CKOJBXKEHUS OT Beca Teja, KadecTBa 00paboOTKu
MMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAINA CONPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT Y/UTMHEHHUS! TPYXUHBI, BBITAKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH
Tella W OT TUIOTHOCTH XHUJAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Teja, OT TJIyOWMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIAaBaHMS TEJ, YCIOBHUN PaBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IUIAHUPOBAHUU Y4eOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJHATH
U3MepeHus, Cclieysd MpeasoKEHHOMY IUIaHy, (UKCHPOBAaTh pE3yNbTaThl IOJYYEHHOMU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBO/IBI 110 PE3YJIbTAaTaM HCCIEA0BAHUS;

MIPOBOJUTH KOCBEHHbIE HM3MEpEHUs (PU3MUECKUX BEIMYUH (TUIOTHOCTH BEUIECTBA >KUIKOCTH U
TBEPIOTrO TeNa, CUja TPEHUS CKOJBXKEHUs, JaBJICHUE BO3/AyXd, BBITAIKUBAIONIIAS CHIIA,
JefcTByIONas Ha MOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 AEHCTBUS MTPOCTHIX
MEXaHHU3MOB), CJelysd MPEAT0KEHHON HMHCTPYKLMU: MPHU BBINOJHEHUH U3MEpPEHHH coOuparth
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIISITh 3HAYEHUE UICKOMOM BEIMYHHBIL;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyA0BaHUEM;
yKa3bIBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETP,
JMHAMOMETp, COOOIIaroIMecs cCoCyabl, 0apoMeTp, pbluar, MOABMKHBIM U HETOABIKHBIN OJIOK,
HAaKJIOHHA [JIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
omopo Ha WX onucaHus (B TOM 4HCIE: TOJIIMIHUKYA, YCTPOHCTBO BOJOMPOBOJA,
TUIPABIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJb3Ys
3HaHHUS O CBOWCTBAX (U3NYECKUX SBICHUH U HEOOXoAMMbIe (U3MUYECKHUE 3aKOHBI H
3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMepax) MPaKTUYECKOTO HCIOJIb30BaHUS
(bu3MuecKuX 3HAaHUI B TIOBCEIHEBHOW KU3HU sl oOecreueHrs 0e30MacHOCTH P 0OpaIeHnH ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOMIOJCHHUS HOPM
9KOJIOTUYECKOI0 MOBEJICHUS B OKPYKAIOIIEH cpefe;

OCYILIECTBIISATH OTOOpP HMCTOYHMKOB WH(popManuu B MHTepHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUW M MYyTEM CPABHEHUS PA3IMUYHBIX
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MCTOYHHUKOB BBIACTATh MH(POPMALUIO, KOTOPAs SIBISETCS MPOTHUBOPEYMBOW MM MOXKET OBITh
HEJIOCTOBEPHOI;
UCIO0JIb30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAY4YHO-TIOMYJISPHYIO JIUTEpaTypy
(U3NIECKOTO COJEp)KaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HHGOpMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YIO;
co3/1aBaTh COOCTBEHHBIE KpaTKME THCHMEHHBIE W YCTHBIE COOOIIEHHST Ha OCHOBE 2-3
HCTOYHUKOB MH(pOopMannu (GU3NUECKOTO COJIEpKaHUs, B TOM UYHUCIE MyOJIMYHO JIeNaTh KpaTKue
COOOILEHHsI O pe3yJabTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHMUM, NPU STOM TI'PaMOTHO
WCIO0JIb30BAaTh M3yYEHHbIH MOHATUHHBIA ammapaTr Kypca (U3MKH, CONPOBOXKAATH BHICTYIJIEHUE
MpEe3EHTalNEN;
P BBITIOJIHEHUHU Y4E€OHBIX MPOEKTOB M MUCCIIEIOBAaHUI pacnpenenaTh 00s3aHHOCTU B TPYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJjayaMH, CJIEIUTh 3a BBINOJHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATENBHOCTh TPYIIbI, BBICTpaUBaTh
KOMMYHHMKATHBHOE B3aUMO/ICHICTBUE, YUUTHIBAsi MHEHUE OKPYKAIOIIKX.

K koHiy oOyueHus B 8 kiiacce mnpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
HCII0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBKEHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KpUCTANIMYECKHEe U aMOop¢HBIE Tella, HACBHIEHHBIN U
HEHACBIIEHHbIN Map, BIaXXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSAS OSHEPrusi, TEIIOBOMN
JIBUTaTellb, SJIEMEHTApHBIA DSJIEKTPUYECKUN 3apsAl, NIEKTPUUYECKOE II0Jie, HPOBOJHHUKH U
IUAJIEKTPUKH, TOCTOSTHHBIH 3IEKTPHUUECKUI TOK, MArHUTHOE TI0JIE;
pasnuyath sBICHUs (TEIUIOBOE PACIIMPEHHME U CXKaTHe, TeIuloNepeada, TEIJIOBOE PaBHOBECHUE,
CMauMBaHKE, KaWUISPHbIE ABJICHUSA, UCIAPEHHUE, KOHJECHCAIM, IJIaBJIEHUE, KpUCTaNIN3alusl
(oTBepaeBaHME), KHUIIEHME, Terulonepesaya (TEmIoNpOBOJIHOCTb, KOHBEKIMs, W3Iy4eHUeE),
JIEKTpU3aLUs Tell, B3aUMOJEHCTBHE 3apsiioB, NEHCTBUSA DIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHHe, B3aMMOJAEHCTBHE MAarHUTOB, AEHCTBUE MAarHUTHOTO IOJI HA IPOBOJHHUK C TOKOM,
3JIEKTPOMArHUTHasE MHIYKLKSA) MO ONMCAHMIO MX XapaKTEpHBIX CBOWCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh IpPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYKAIOLIEM MHpPE, B TOM
qucie GU3NYecKue sIBJICHUs B IPUPOJIe: OBEPXHOCTHOE HATSDKEHUE M KallWLISIPHBIC SIBIICHUS B
IIpUpOJIe, KPUCTALIBI B Npupoje, nsnydenue CoiHia, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHue poChl, TyMaHa, UHEs, CHEra, EeKTpUUYEeCKHe ABJIEHHs B aTMOcdepe, IeKTpUIECTBO
KHBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeid MoyocoB, pojib MAarHUTHOTO MOJS AT
KHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/lauy B yueOHYIO,
BBIJIENIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SIBICHUM;
ONUCBHIBATH M3Y4YEHHBbIE CBOMCTBA Tel W (U3MUECKHE SBJICHMS, HCIOJNb3Ys (U3HUecKue
BEJIMYUHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh
BEIIECTBa, y/AeibHAas TEIUIOTAa TIJIaBJICHUS, yleJdbHas TeIuloTa MapooOpa3oBaHUs, YyelbHas
TEIUIOTa CropaHHus TOIUIMBA, KOS(M(UIMEHT TMOJIE3HOTO JEeHCTBHUA TEIUIOBOW MAIIMHBI,
OTHOCHUTENIbHAS BIAXXHOCTb BO3[yXd, OJJIEKTPUYECKUH 3apsl], CHJIA TOKa, DJJIEKTPUUYECKOE
HanpsDKeHHe, COMPOTUBIICHUE IPOBOJIHUKA, YIEJIBHOE CONpPOTHBICHHE BeIllecTBa, paboTa H
MOIITHOCTh 3JIEKTPUYECKOIO TOKA), MPU ONUCAHUU MPABHIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTOJb3yEMbIX BEIMYNH, 0003HAYEHUS U €AMHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
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CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKHE SIBICHHS W TIPOLIECCHI, HCIOJB3yd OCHOBHBIC
MIOJIOKEHHS MOJICKYIJISIPHO-KHHETHYECKOW TEOPUH CTPOCHUS BEIIECTBA, PUHIIUIT CYTIEPIIO3UIINN
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma Jjis yyacTKa LIETH,
3akoH JDxoyms—JleHIa, 3akOH COXpaHEHUS SHEPTUU, IIPU OITOM [JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3UYECKUE MPOIECCH M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISABISTh MPUYNHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
0o0bsicHeHHe U3 1—2 JOrMYecKHX IIaroB ¢ OMOpoM Ha 1—2 M3yYEeHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, QPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THbIe 3a7add B 2—3 JCUCTBUS, MCIOJB3YsS 3aKOHBI U (HDOPMYIBI, CBS3BIBAIOIINE
¢u3nueckre BEIMYMHBL: HAa OCHOBE aHAJM3a YCIOBHS 3aJauM 3alHMCBIBaTh KPAaTKOE YCIOBHE,
BBISBJIATE HENOCTAaTOK JAaHHBIX JUIA DEHICHWS 3a/aud, BBIOMpATh 3aKOHBI W (HOPMYIIHI,
HEOOXOAUMBIE Uil e€ pEIICHHUs, MPOBOAWTH PACUYEThI M CPABHHMBATH TOJIYUYEHHOE 3HAYCHUE
(bU3NIeCKOi BETUYNHBI C HU3BECTHBIMU JIaHHBIMHU;

pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH TMOMOIIN (PU3HYECKHX METOJIOB,
UCTIOJNIB3Yysl OTHCAHWUE WCCIENIOBAHMS, BBLICIATH IPOBEPSIEMOE MPEANOIIOKEHUE, OICHUBAThH
MPAaBHILHOCTH MOPSIIKA MPOBEICHUS UCCIIEIOBAHMS, I€TaTh BBIBOIBL;

IIPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (DU3MUECKUX SIBIEHUN WM (PU3NYECKUX CBOMCTB Tel
(kanuJuIApHBIE SBJICHMS, 3aBUCHMOCTb JaBJIEHHS BO3/yXa OT €ro oObéMa, TeMIepaTypsl,
CKOPOCTH IIpoIlecca OCThIBAaHMS M HArpeBaHWs IpU H3IYYEHUU OT IIBETAa H3ITy4arouei
(mornomaronieil) MOBEPXHOCTH, CKOPOCTh MCHApeHHs] BOJBI OT TEMIIEPATypbl KHIKOCTH M
IUIOIIAAN €€ MOBEPXHOCTH, IEKTPU3alMsd Tel U B3aUMOACHUCTBHE 3JIEKTPUYECKUX 3apsloB,
B3aMMO/ICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yalU3al[sl MAarHUTHBIX MOJI€H IOCTOSIHHBIX
MarHuToOB, JEHUCTBUS MarHUTHOIO IOJISl Ha IMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  3JIEKTPOJBUIATEeNs  IOCTOSIHHOTO  TOKa):  (OpPMYJIHMPOBAaTH  IpOBEpsieMble
IPEINOJI0KEHNs, COOUPATh YCTAaHOBKY M3 IPEUI0KEHHOIro O00OpYAOBaHUS, ONUCBHIBATH XOJ
OMbITa U POPMYIUPOBATH BHIBOJIBI;

BBITOJIHATD IPSMbIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHOM BJIAXKHOCTU BO3/yXa, CHJIbI TOKa,
HanpsDKeHHUs C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKHX BEJIMYMH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUHN C YU4ETOM 331aHHON aOCOJIFOTHON NOIPEIIHOCTH;

IIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOM (DM3MYECKOM BEIMYMHBI OT Jpyroil c
UCIOJb30BAHUEM TMPSMBIX HM3MEPEHUIl (3aBUCHMMOCTb COIPOTHBIIEHUS IHPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAN MOTEPEYHOr0 CeYEHUs U YAEIbHOIO CONPOTUBIICHHUS BEIEeCTBA MPOBOJHMKA,
CHJIBI TOKa, MJYIIEr0 uepe3 NPOBOAHUK, OT HANPSHKEHHs Ha MPOBOJHUKE, HCCIEeJOBaHUE
MOCIEIOBATEIbHOTO W MapajuleIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IUIAHUPOBATH
HCClIeIoOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIeays MPeAIoKEHHOMY IJIaHy,
(buKCUpOBaTh PE3yNbTaThl IMOJYYCHHON 3aBHCHUMOCTH B BHAE TaOJIUI U TpaduKOB, JelaTh
BBIBO/IbI IO PE3YJbTaTaM UCCIIEOBaHUS;

IIPOBOJIUTh KOCBEHHbIE U3MEpEHUs (PU3NUYECKUX BeIMUYHUH (yIelbHas TEII0EMKOCTh BEIECTBa,
CONPOTHUBIIEHUE TMPOBOJHMKA, pabOoTa M MOIIHOCTh AIEKTPUYECKOTO TOKa): IJIAHWPOBATh
U3MEpEHUs, cOOMPATh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CleIys MPeJI0KEHHOW MHCTPYKIUH, U
BBIUUCIIATH 3HAUEHUE BEJTMUUHBI;
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coOIII0IaTh MpaBmiia TEXHUKU 0E30MaCHOCTH MPH paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;
XapaKTepU30BaTh MPHUHIMIIB JCHCTBUS M3Yy4ECHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTIOpOM Ha WX OmHCaHHS (B TOM YHCIIC: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, HapoBas
TypOWHA, aMIEepPMETp, BOJIBTMETP, CUETUUK DIIEKTPHUUCCKON SHEPTHH, DJICKTPOOCBETHTEILHBIC
pUOOPHI, HArPeBATEIbHBIC AJICKTPONPUOOPHI (IPUMEPHI), IIEKTPUYCCKHUE TPEAOXPAHUTEIIH,
AJIEKTPOMArHHT, JJICKTPOJIBHTATE)Ib IMOCTOSSHHOTO TOKA), HWCIIOJNB3Yys 3HAHHWS O CBOMCTBAX
(U3HYECKUX SIBJIICHUN U HEOOXOUMBIE (PU3NICCKUEC 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWCTBA M WU3MEPHUTEIbHBIC MPUOOPHI 1O CXeMaM U
CXEMaTUYHBIM PUCYHKaM (OKHJIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETpP, THUTPOMETP,
JIBUTATENTh BHYTPECHHETO CTOPAHMSI, JICKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI DJIEKTPUICCKHX
Iened ¢ mocie0BaTeIbHBIM M TapaUICTLHBIM COCTUHEHUEM JJIEMEHTOB, pa3jinyasl YCIOBHBIE
0003HAYCHHSI DIIECMEHTOB DJICKTPUICCKHX IICTICH;
MIPUBOJIUTH MPUMEPHI (HAXOJUTh WH(POPMAIMIO O MPUMEpax) MPaKTUYECKOTO HCIOJIb30BaAHUS
($u3HYECKUX 3HAHWH B TIOBCEHEBHOW YKU3HMU JJIs1 00eciedeHus 0€301acCHOCTH TIpH OOpaIieHuy ¢
mpuOOpaMH M TEXHHUYSCKUMHU YCTPOMCTBAMH, COXPAHCHHS 370POBbS M COOIIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;
OCYIIIECTBIIATh TOWCK WH(popManuu (Gu3uveckoro cojaepkanus B VHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAaHWA W TyTEéM CpPaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHHKOB  BBIICIATH
MH(OPMAIIHIO, KOTOpas SBJSETCS MPOTHBOPSUNBOM HITH MOXET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BAaTh IPH  BBIMOJIHCHUM YYEOHBIX 3aJaHWA  HAYYHO-TIOMYJIIPHYIO JIMTEPaTypy
(U3HYECKOTO COJCpXKaHHs, CIPABOYHBIC MAaTepUANbI, PECypchl ceTh VHTEpHeT, BIIaJCTh
nmpuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, NMPeoOpa3oBaHHMs HH(POpPMAIMKM W3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYT'YIO;
co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC U KPAaTKHUE YCTHBIE COOOIEHHUs, 00001as nHPpOopMaIuio
13 HECKOJBKHX UCTOYHUKOB (DU3MUECKOTO COJICP)KAHHUS, B TOM YHCJIC MYOJUYHO MPEACTABIATH
pe3yibTaThl MPOCKTHON WM HCCIICIOBATEIbCKOM JICATSIBHOCTH, IPH 3TOM TI'PaMOTHO
HCII0JIb30BaTh M3yYCHHBIN MOHATUHHBIA ammapaT Kypca (U3HMKH, COIMPOBOXIATh BBICTYILICHUE
Mpe3eHTalNEH;
IIPH BBITIOJHCHUHM YYEOHBIX MPOCKTOB M MCCICAOBAHUN (PU3UYECKHX IMPOIIECCOB paclpeeiisaTh
00SI3aHHOCTH B IPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3a/1a9aMH, CJICJUTh 33 BBITIOJHEHUEM
IJlaHa JCWCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBaTh COOCTBEHHBIM BKJIAJ B
NEATENbHOCTh  TPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISS
TOTOBHOCTb pa3peniaTh KOH(PIUKTHIL.

K xoHiy oOyueHust B 9 KJjiacce mpejMETHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHHU:
WCIOJIb30BaTh MOHATHUS: CUCTeMa OTCuéTa, MaTepuaibHas TOUKa, TPACKTOPHsI, OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JIBIDKEHUS, nedopmarus (ynpyras, IJIaCTUYECKas ), TpEHHUeE,
[IEHTPOCTPEMHUTEIHHOE YCKOPEHHE, HEBECOMOCTh U TEPETrPYy3KH, LIEHTP TAKECTH, abCONIOTHO
TBEPIOE TETO, LIEHTP TSHKECTU TBEPAOTO Tejla, paBHOBECHE, MEXaHWYeCcKre KOoiaeOaHusl U BOJIHBI,
3BYK, HH()PA3BYK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IIKaJa AJICKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JNATbHO30PKOCTh, CIIEKTPHI UCIYCKaHUs M TMOTJOIIeHUs, anbda, OeTa- u
raMMa-u3JIydeHUs], U30TOIIbI, SICPHAsT DHEPTETHKA,
paznuyath  sABIEHUS (paBHOMEPHOE W  HEPaBHOMEpPHOE TPSIMOJMHEWHOE  JIBIKECHHE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEIHOE [BIKEHUE, CBOOOJHOE TAaJCHHE Tel, pPaBHOMEpPHOE
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JBIDKEHUE TIO0 OKPYKHOCTH, B3aUMOJICHCTBHE Tel, PEAaKTUBHOE [BIDKEHHUE, KojeOaTeabHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKACHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE JIBUXKCHHE,
OTpa)KE€HHE 3BYyKa, IPSAMOJIMHEHHOE paclpOCTPaHEHHE, OTPAKEHUE U IIPEIOMIICHHE CBETA,
[IOJIJHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKCHHE OENoro CBeTa B CIEKTP M CIOXKCHUE
CIEKTPAJIbHBIX IIBETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHE
JIMHENYaToro CIEKTpa MU3JIy4eHMs) [0 OINUCAHUIO MX XapaKTEpHbIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DM3WYECKHUX SIBICHHH B OKpYXaromeM Mupe (B TOM
yuciie (pU3NUecKue S[BJICHUS B MPUPOJE: NMPWIMBBI U OTJIUBBL, JBWXKeHUE miaHeT CoyiHeuHOH
CHUCTEMbI, PEAKTHUBHOE JIBU)KEHUE >KMBBIX OPraHHW3MOB, BOCIPHITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, I[BETa TeJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOIO
U3JTy4YeHUHN, €CTECTBEHHBIH paJlOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJAHMOaKTHBHOE
U3ITy4YeHUEe MPHUPOJHBIX MHMHEpAJIOB, NEHCTBHE pPAaJUOAKTUBHBIX H3IYYEHHH Ha OpPraHu3M
YeJl0BeKa), MPH ITOM NEPEBOJUTh MPAKTHUECKYIO 3a/1a4y B Y4€OHYIO, BBIACISAThH CYIIECTBEHHBIE
cBOMCTBa (IpU3HAKU) GUZNYECKUX SBIICHUM;

ONKCHIBaTh HM3yYCHHbIE CBOMCTBA TeNl M (HU3UYECKHE SBJICHUS, HCHOJIb3Ys (QU3NUECKHE
BEJIMYMHBI (CpEHSS 1 MTHOBEHHAsI CKOPOCTb Tella IPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
IepeMeIleHue, IyTh, YIJIOBas CKOPOCTb, CWJIAa TPEHHs, CHJIAa YIPYIOCTH, CHJIA TSIXKECTH,
YCKOpEHHE CBOOOJHOrO MAJeHMs, BEC Tella, MMIYJIbC Tejla, MMITYJIbC CHJIbI, MEXaHHUYecKas
paboTa M MOIHOCTb, NMOTEHUUAIbHAs SHEPrUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsl SHEPrUsl CXKATOM MPYKUHBI, KMHETHYECKas HEprusi, MOJHas MeXaHU4ecKas
SHEprus, NMEepHoJ M YacToTa KoieOaHWM, IJIMHA BOJHBI, T'POMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBE€Ta, IOKa3aTeNlb MPEJOMIICHUS CpPeAbl), NMPU ONUCAHUM IMPABWIBHO TPAKTOBATh
(bu3n4ecKkuil CMBICI UCHOJIb3YEMbIX BEJIIMYMH, 0003HAYEHUS U €IMHUIBI (PU3NUYECKUX BEIUYUH,
HaxXoauTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTMMHU BEIMYMHAMM,
CTPOMTH IpaUKU U3y4YEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTb CBOMCTBA Tel, (PU3MUECKUE SIBIEHUS M IPOLECCHl, HCIONIb3Ys 3aKOH
COXpPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMI CYNEPHO3ULMM CUJI, TPUHIIMII
oTHocuTesnbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS HMIYJIbCA, 3aKOHbI
OTpPaKEHHsI U IPEIOMIICHHUs CBETa, 3aKOHBl COXPAHEHMs 3apsI0BOIO M MACCOBOIO 4HUCEN MpHU
SJIEPHBIX peaklUsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa W 3alUCHIBATh €TI0
MaTeMaTH4YECKOE BBIPAXKECHUE;

OOBSCHATh (PU3UUECKUE MPOLECChl U CBOICTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYalMi
[IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
0O0BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOpPOW Ha 2—3 U3y4YEHHBIX CBOWMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7a4K (ONMUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3YS 3aKOHBI
u GopMyInbl, CBA3bIBAIOIINE (U3NUECKUE BEIUUMHBI: Ha OCHOBE aHalM3a YCJIOBHS 3aJaud
3aMUCBIBATh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAOLINE WIIM M30BITOUHBIE JaHHBIE, BEIOMPATH
3aKOHBl U (OPMYIbl, HEOOXOAWMBIE MJIS PpEIIeHHUs, IMPOBOAUTH pacuéTbl M OLEHMBATh
PEATMCTUYHOCTH MOJIyYEHHOTO 3HauUeHUs (PU3MYeCKON BEIIMUHMHBL,

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh MPH TOMOLIM (PU3NYECKUX METOJOB,
HCIOJIb3YSl OIMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
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NPaBUIBHOCTh TMOPSAKA TPOBEACHUS HCCIEIOBAaHMS, JeiaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUI U OTIBITOB;

MIPOBOJIUTH OTBITH 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (PU3MYECKHX CBOWMCTB TeI
(u3yyeHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIUM, 3aBHUCHUMOCTbH IEpHoja
KoJIeOaHUH IPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBHCUMOCTH OT
aMILTUTY/IBI MaJbIX KOJeOaHUH, MPSIMOJMHEMHOE PACcTIPOCTPAaHEHUE CBETA, Pa3JioKeHHe Oeoro
CBETa B CIIEKTp, U3y4YEHHE CBOMCTB M300paK€HUS B IUIOCKOM 3€pKajieé U CBOMCTB M300paxeHUs
npeaMera B coOuparolien JuH3e, HaOIr0AeHNE CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHHUS]):
CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pynOBaHUs, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIHUPOBATH BHIBOJIBI;

MIPOBOJIUTH TNPH HEOOXOIUMOCTH CEPHUI0 TPSMBIX HW3MEPEHHH, OMpeAessisi CpenHee 3HaYeHue
n3MepseMoil BelnuuuHbl (POKYCHOE paccTOsiHME coOuparouieil JuH3bI), 000CHOBBIBATH BBIOOD
crioco0a n3MepeHust (M3MEpPUTEIIHLHOTO MPUOopa);

MIPOBOJIUTH MCCIIEJIOBAHNE 3aBHCHMOCTEH (DH3UYECKUX BEIWYMH C HWCIOJIB30BAHUEM MPSIMBIX
M3MEpEeHUH (3aBHCUMOCTh MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIKCHHU 0€3 HadalbHOMH
CKOPOCTH, TIepHOIa KoJeOaHHii MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH yTiia
OTpakKeHMsI CBETa OT yIja MaJeHUs U yrja NpeJoMIIEHUS OT yIyla MaJeHHs): IIIaHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl MOIY4EHHOMN
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHUAC TaONUI] W TpauKOB, [eNIaTh BBIBOJBI TI0
pe3yibTaTaM HcCleOBaHMUs;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHHsI (PU3HUECKUX BEIHUYUH (CPEAHSsS CKOPOCTh U YCKOPEHHUE Tena
P PAaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOTO MaJieHus, KECTKOCTh MPYKHHBI,
KO3(h(UIIMEHT TPeHHUsS! CKOJBKEHMs, MeXaHudeckass pabdoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KojeOaHUi MaTeMaTH4YeCKOro M NPYKUHHOTO MAasTHUKOB, ONTHYECKas cujaa coOuparomein
JUH3bI, PaJMOAKTUBHBIM (DOH): MIAHUPOBATh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUSI, CIIEAYsS MPEI0KEHHOW HHCTPYKIIUHU, BEIUUCIISITh 3HAUCHHE
BEJIMYMHBI W aHAIM3UPOBATh MOJYYCHHBIE PE3yJNbTaThl C YYETOM 3aJaHHON MOTPELIHOCTU
HU3MEPEHMI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000pyA0BaHUEM;
pa3nuyaTh OCHOBHBIE NpPU3HAKU M3YYEHHBIX (U3MUECKUX MOJENeil: MaTepualibHas TOYKa,
abCoIOTHO TBEPAOE TEJO, TOYCUHBIN HCTOYHUK CBETA, Iy4, TOHKAs JMH3a, TUIaHEeTapHas MOJEIhb
aToMa, HyKJIOHHAsi MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPHUHIMIBI JEHUCTBUS H3Yy4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTMOpOM Ha WX ONUCaHUs (B TOM YHUCIE: CHUAOMETpP, NATUMKH IOJIOKEHUS, PACCTOSIHUA U
YCKOpEHUS, pakKeTa, O3XOJIOT, OYKH, IEpHUCKOl, (QoToammapar, ONTUYECKHE CBETOBO/IBI,
CIIEKTPOCKON, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUSA O CBOMCTBAaX (U3UUECKUX
SBJICHUH U HEOOX0qUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMBbl M CXEMaTHYHble PHUCYHKH H3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX TMPUOOPOB M  TEXHOJOTMUECKUX TPOIECCOB MPH peleHHH y4eOHO-
MIPAKTUYECKUX 3a]ay, ONTHYECKUE CXEMBI Ul MOCTPOEHUSI M300pakeHUIl B TUIOCKOM 3€pKaje U
coOuparoreii TuH3e;

IPUBOAUTH MPUMEPH! (HAXOIUTHh MH(POPMAILMIO O MpUMepax) MPAaKTUYECKOro HCHOJIb30BAHUS
(bu3nYecKrX 3HaHUH B TIOBCETHEBHOW XU3HM 11 oOecriedeHns 0e30MacHOCTH P 0OpaleHut ¢
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npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBbS M COONIOJCHHS HOPM
9KOJIOTUYECKOr0 MOBEAEHUS B OKPYKAIOLIECH CPEIE;

OCYILIECTBIISITh TIOMCK MHpOpMauu (GpU3ndeckoro cojepxkanus B MHTEpHETE, CaMOCTOSTEIHHO
(dbopMyIUpys TIOMCKOBBIN 3aIllpoc, HAXOIUTh IMYTH OMPEICIICHUS TOCTOBEPHOCTH MOJyYCHHOM
I/IH(bOpMaIlI/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUM U JOITIOJITHUTCJIIbHBIX HCTOYHUKOB,

UCIO0JIb30BAaTh IPU BBINOJIHEHUM YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISPHYIO JIUTEpaTypy
(U3NYECKOTO CO/Ep)KaHMs, CIIPAaBOYHBIE MaTepHalibl, pecypchl cetn VHTepHeT, BlaaeTh
npuéMaMi KOHCIEKTHPOBAHHUs TEKCTa, MpeoOpazoBaHus HMHGOpMAIMKA W3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYI'YIO;

co3JaBaTb COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(opManuu u3
HECKOJBKHUX HCTOYHHUKOB (1)PI3H‘-I€CKOFO COACPIKAHUA, Hy6J'II/I'~IHO OpCACTaBIATE PE3YIbTAaThbl
HpOGKTHOI\/’I HJIN I/ICCJICILOBaTeJII)CKOfI ACATCIIBHOCTH, IIPpA OTOM TIPAMOTHO MCIIOJIB30BATh
M3YYEHHBIN MOHATUIHBIN anmapar u3y4aemoro pasjesna (pU3uKd U CONPOBOXKAATH BBICTYIJICHHUE
npe3eHTaluen ¢ ya€ToMm 0coOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBO yacon
Ne HaumenoBanue pa3jiesioB u Kontpoas | IpakTn dyekTpoHHbIe (LU (POBHIE)
n/n | TeM NpPOrpaMmmbl Bceero HBIC yeckue | 00pa3oBaTelbHbIE pecypchl
padoThI padoThI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [JOK
1.1 | - 2 1
H3HKa ~ Hayka o pHpose https://m.edsoo.ru/7f416194
bubmmoreka [JOK
1.2 | D 2 1
HBHHCCIHIE BEMHHIbL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN 5 1 bubnuoreka [IOK
" | MEeTOJ MO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazueny 6

Paspnen 2. IlepponayanbHbIe CBel

C€HMS O CTPOCHHMM BEHIECTBA

2.1 | CrpoeHue BemecTBa 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
BHKCHHE H
2.2 BHZ’)aHMO,HefICTBHe qaCTHI] 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
BEIICCTBA
53 ArperaTHbI€ COCTOSIHUS 5 bubnuoreka [JOK
" | BemecTBa https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5

Paznen 3. /IBu:keHHe U B3auMo/JieiicTBUE TeJl

bu6moreka [IOK
3.1 | Mexanuseckoe asikerne 3 https://m.edso0.ru/7f416194
3.9 Wuepius, macca, 4 1 bu6mmoreka [IOK
" | II0THOCTH https://m.edsoo0.ru/7f416194
bubnuorexa [JOK
3.3 | Cuna. Buer cun 14 ! 2 https://m.edsoo0.ru/7f416194
Utoro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, s KMAKOCTEH M ra3oB

Jasnenue. [lepenaya
41 JABJICHUS TBEPABIMU 3 bu6mmoreka [IOK
TeJIaMH, YKUIKOCTIMU U https://m.edso0.ru/7f416194
razaMu
4.2 | JlaBneHue KUIKOCTH 5 bubmorexa HOK
https://m.edso0.ru/7f416194
4.3 | AtMocdepHOe AaBieHHe 6 Bbubmuorexa [JOK
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https://m.edsoo.ru/7f416194

JlelicTBUE )KUJIKOCTH U Ta3a

4.4 | Ha norpyx€HHOE B HUX 7 1 3 bubmorexa LIOK
oo https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nea 5. PaGora u MomHOCTb. DHEprus
bubnuotexa [HOK
>-1 | Pabota i MomHoCTE 3 1 https://m.edscﬁ).ru/7f416194
bubnuoteka [JOK
52 | Tpoctsie mexanu3mbt > 1 https://m.edsc?c;).ru/7f416194
bubnuotexa [JOK
53 Mexanmreckas sneprus 4 2 1 https://m.edscﬁ).ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 5 12
YACOB I10 ITPOT'PAMME
8 KJIACC
No HaumenoBanmue Koanuecrso yacos DIeKTPOHHBIE
n/-n pa3iesioB U TeEM Beero Konrpouabusie | [Ipakruue | (uudposbie)
nporpamMmmbl padoThI cKHe oOpa3oBaTejibHbIE
padoThI pecypcel
Pa3znea 1. TenioBbie siBJIeHUSA
11 CrpoeHue u cBOMCTBA 7 1 bubnuorexa [JOK
BEILleCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 | TennoBsie poIECcCHI 21 1 5 https://m.edscl)lo.ru/7f418lce
Utoro no pazneny 28
Paznea 2. DieKkTpu4yecKue 1 MATHUTHBIE SIBJIEHUS
DIEeKTpUYECKUe
21 3apsibl. 3apsKEHHbIE 7 1 bubmuoreka [JOK
Tela U ux https://m.edsoo.ru/7f4181ce
B3aMMO/ICIICTBHE
29 ITocTosHHBIN 20 1 7 bubmuorexa [JOK
ANEKTPUUECKHN TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 | MarHuTHBIC SIBJICHUS 6 1 15 https://m.edS(])_}).ru/7f4181ce
24 DneKTpoMarHuTHas 4 1 bubnmorexa [JOK
WHTYKIHS https://m.edsoo.ru/7f4181ce

Hroro no paszneny 37
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PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 5 145
YACOB I10 ITPOI'PAMME '
9 KJIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3nesioB U TeM Kontpoas | IpakTu JyekTpoHHBIE (LM (PPOBHIE)
n/n nmporpaMmmal Bcero | Hble yecKkHue 06pa30BaTeHLHLIe PeECYPChI
padoThI padoThI
Paznea 1. Mexanu4yeckue siBJICHUSA
11 MexaHnueckoe JBHKEHUE U 10 1 1 bubnuotexa [JOK
" | cmocoObl ero onucaHus https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 | B 7 20 1 3
SanMoiencTBre Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 |3 10 3
AKOHPL COXPAHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne Ko.J1e0aHUsS U BOJHBI
bu6moreka [IOK
21 | M o 7 3
CXAHHICCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 | M .3 8 1 3
CXAHMICCKHE BOJIHPL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnuorexa [JOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znen 4. CBeToBbI€E IBJICHHSA
41 3aKOHBI pacIpOCTPaHEHUs 6 5 bubmuoreka [IOK
cBera https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.2 | JIuH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 https://m.e dS(I)_[O.ru 17f418446
43 Paznoxxenune Oenoro cBeTa B 3 9 bu6moreka [JOK
CTIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 5. KBanToBble siBieHUs
51 Hcnyckanue u noryionieHue 4 1 bubmunorexa LIOK
CBETa AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHne aTOMHOTO si/ipa 6 1 Bbubmuotexa [JOK
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bubmunorexa LIOK

. A 7 1 1
5.3 JICPHBIC peaKiiu https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBropuTe/ibHO-0000 a0 1M MOYJIb

[ToBTOpEeHue u 06001IEHNE

6.1 | comepxanus Kypca QU3HKH 32 9 1 5 bu6moreka [IOK
. - P https://m.edsoo.ru/7f41a4a6
7-9 xmacc
Hroro no pasneny 9

OBIIEE KOJIMYECTBO YACOB

10 [TPOT'PAMME 102 > 21
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