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[TpumepHnas paboyast mporpaMma 1o (uU3MKe Ha yPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus
COCTaBJIeHa HA OCHOBE MOJIOKEHUH U TpeOOBAaHUMN K pe3ysbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE
OCHOBHOHM 00pa30BaTeNbHON MPOTPaMMBI, NPEACTABICHHBIX B DenepatbHOM roCy1apCTBEHHOM
00pa3zoBaTelbHOM CTaHJapTe OCHOBHOro oobmero ob6pazoBanus (PI'OC OOO), a Takxke ¢
yuérom [IpumepHnoii mporpammsl Bociutanus 1 Konnenuuu npernogaBanusi y4eOHOTO MpeIMeTa
«Dwuzuka» B 00pazoBaTeNbHBIX oOpraHu3anusax Poccuiickoit denepanuu, peaaTn3yrOmuX
OCHOBHBIE 00111e00pa30BaTEIbHBIE IPOTPAMMBI.

HHOACHUTEJBHAA 3AIIMCKA

Conepxanne Ilporpammbl HampaBieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH YYaIIMXCsl U OpraHU3alMio U3ydyeHHs (PU3MKM Ha JesITeIbHOCTHOM ocHOBe. B Hel
YUUTBIBAIOTCS BO3MOXKHOCTH TpenMera B peanusauuu  TpeboBanmit PI'OC OO0 k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM oOOydyeHMs, a Takke
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB HAa YpPOBHE OCHOBHOI'O
o0mero oOpa3oBaHUsI.

B mporpamme onpeaensioTcsi OCHOBHBIE LM M3Y4eHUs (U3UKHA HAa YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHMs, IJIAHUPYEMbIE pe3yJabTaTbl OCBOCHMsI Kypca (DU3MKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

IIporpamma ycTaHaB/IMBaeT paclpejeneHue yueOHOro marepuaia 1o rojgam oOydeHus
(mo kjaccam), mpeajaraeT MpPUMEPHYIO IOCIEI0BATEIbHOCTh M3Y4YEHUsI TEM, OCHOBAHHYIO Ha
JIOTMKE Pa3BUTHUS NPEIMETHOTO COAEP)KaHUS M y4EéTe BO3PACTHBIX OCOOEHHOCTEW ydaliuxcs, a
TaK)Ke MPUMEPHOE TEMAaTUYECKOE IJIAHUPOBAHUE C YKAa3aHHEM KOJMYECTBA YAaCOB HAa M3yueHUE
KaX/10i1 TeMbl U IPUMEPHON XaAPaKTEPUCTUKON YUeOHOM! AEATENbHOCTH yJaluXcs, pean3yeMoin
IPU U3YYEHHUU 3TUX TEM.

IIporpamma MokeT OBbITH HCHOJIB30BAHA YUUTENIIMU KaK OCHOBA JIJIsl COCTABJIEHUS! CBOMX
pabouux mporpamm. Ilpu paspaboTke pabouell mporpamMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU
JOJDKHBI ~ OBITh ~ YYTE€Hbl  BO3MOXHOCTH  KCIIOJIb30BaHHUS  3JEKTPOHHBIX  (UM(POBBIX)
0o0pa30BaTeNbHBIX  PECYpCOB,  SBIAIOIMXCA  Y4eOHO-METOAMYECKHMMM  MaTepHuajiamu
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHbIE YYEOHUKHM U 3aJayHUKH, JJIEKTPOHHBIE
O6MONIMOTEKH, BHUPTYyaJbHblE JAOOPAaTOPHM, MIPOBBIE MPOrpaMMbl, KOJUIEKIMU LU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB), peamu3yromux auaakTudeckue BozmoxkHoctu MKT, coxepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30BaHUM.

[IpumepHas pabouasi mporpaMMa He CKOBBIBA€T TBOPYECKYIO MHUIMATHUBY yUUTENEH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJu3alud PAa3IMYHBIX METOJWYECKHUX TOAXOIO0B K
npenojaBaHui0 GU3MKH IIPH YCIIOBUU COXPaHEHHUs 0043aTeNIbHOM YacTH CO/Iep KaHUsl Kypca.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «®U3UKA»

Kypc ¢usukn — crucremMo00pa3yromuii 11 €CTeCTBEHHO-HAYYHBIX YI€OHBIX TIPEIMETOB,
MOCKOJIbKY (pr3HuecKue 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB M SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHomuend U gusndeckoil reorpadueii. dusznka — 3TO MpeIMeET, KOTOPbI He
TOJIbKO BHOCUT OCHOBHOW BKJIaJl B €CTECTBEHHO-HAYUYHYIO KapTUHY MHUpA, HO U MPEIOCTABISIET
HanOoJiee sICHpIe 00pa3Ibl MPUMEHEHUSI HAYYHOTO METO/Ia MO3HAHMS, T. €. CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HaHHM 0 Mupe. HakoHel, ¢usnka — 3TO MpeaMeT, KOTOPhId Hapsay ¢ APYTrUMHU
€CTECTBEHHO-HAYYHBIMU IpeIMeTaMH JIOJDKEH JaTh IIKOJbHHUKAM IpeicTaBlieHue o0
YBJIEKATEJIbHOCTH HAyYHOT'O MCCIEAO0BAaHUS U PAZOCTH CAMOCTOSITEIBLHOTO OTKPBITUS HOBOIO
3HaHUS.

OpnHa U3 rIaBHBIX 3a]a4 (PU3MYEcKoro o0Opa3oBaHUs B CTPYKType OO0Iero oopa3oBaHUs
COCTOMUT B ()OPMHUPOBAHUM €CTECTBEHHO-HAYUYHOI TPaMOTHOCTH M MHTEpEca K HayKe y OCHOBHOM
Macchl 00yJaroImuxcs, KOTOpble B JallbHEHeM OyayT 3aHATH B CaMbIX Pa3HOOOPa3HbIX chepax
nesrenbHOCTH. Ho He MeHee Ba)KHOM 3a1a4eil sIBJIsIeTCs BBISIBJICHUE U MOJATOTOBKA TaJaHTIMBBIX



MOJIOJBIX JIIOAEH M TNPOJOJDKEHHs o00pa3oBaHMs U JaybHeimedl mnpodeccrHoHalbHON
JeSITeIbHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX MCCIEIOBAHUN U CO3JaHUN HOBBIX TEXHOJOTHM.
CornacHo MPUHATOMY B MEXIYHApOIHOM COOOIIECTBE ompeaeneHuto, «EcrecTBeHHO-HaYy4YHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKAa 3aHMMATh AKTUBHYIO TPAXKAAHCKYIO HO3MILHUIO IO
OOLIECTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMHU, U €r0 TOTOBHOCTb
MHTEPECOBATbCSl €CTECTBEHHO-HAYYHBIMU HIesAMH. HaydyHO IpaMOTHBIM 4YEIOBEK CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIIEHHH IMPOOJIeM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM M TeXHOJIOTUSM, YTO TPEOYeT OT HEero CleIyIolX KOMIETEHTHOCTEN!:
— HAYYHO OOBSICHSITH SIBJICHHUSI,
— OILICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS,
— HHTEpPIPETUPOBATh JaHHBIE U MCIOJI30BAaTh HAy4YHBIE JIOKA3ATEIbCTBA I ITOJIYyYCHUS
BBIBOJIOB.»
Nzyuenne (pu3nku cocoOHO BHECTH PEMIAIOLINMA BKJIAJ B ()OPMHPOBAHUE €CTECTBEHHO-
HaY4YHOH rpaMOTHOCTH O0yYarOIUXCSL.

HEJIN U3YUYEHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

lenu u3ydeHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs OINpEAeTCHBbI B
Konuenmnuu npenojaBanust yueOHOro npeamMera

«Du3nka» B 00pa3oBaTeiIbHBIX opraHuzanusx Poccuiickoii @enepanuu, pearn3yrmnux
OCHOBHBIE  00IIe00pazoBaTeNbHBIE MPOTPaMMBbI, YTBepkIEHHOW permenueM  Kosterun
MunucrepctBa npocsenieHus: Poccuiickoii denepanuu, mporokoin ot 3 aekadps 2019 r. Ne T1K-
4BH.

Henu uzydenust Gu3nku:

— HpuoOpeTeHHre NHTEpeca U CTPEMIICHUS 00yJaroIMXCs K HAyYHOMY M3YyUEHUIO IPUPOIBbI,
pa3BUTHE UX UHTEIUIEKTYalbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— Ppa3BUTHE NPEACTAaBICHUH O HAayyHOM METOJA€ TMO3HaHUs U  (QOopMUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXAIOIIUM SIBICHUSM;

— (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3yuy€HHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— ¢opMupoBaHUE MPEACTABICHUN O ponu (PU3UKU ISl pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

— pa3BUTHE TPEACTaBICHUMH O BO3MOXHBIX cdepax Oynymeidl mnpodeccnoHaIbHOR
JIeSITEIbHOCTH, CBSA3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHeHeMy oOy4eHUI0 B 3TOM
HallpaBJICHUHU.

JlocTikeHne ITUX IIeJied Ha YpPOBHE OCHOBHOTO 0O0Iero o0pa3zoBaHusi 00eCreunBaeTCst
pEILIEHUEM CIIENYIOINX 3a1au:

— npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— mpuoOpeTeHne yMEHUW ONUCHIBAaTH W OOBSICHATh  (pU3MUecKHe SBICHHUS C
MCIIOJIb30BAaHUEM TMOTYYEHHBIX 3HAaHUH;

— OCBOEHHME METOJOB pEIIeHUs MPOCTEHIINX PAacYETHBIX 3a/Jad C HCIOJIb30BAaHUEM
buznyecKux Mojieneit, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

— pa3BuUTHE YMEHUI HaOI0aTh MPUPOIHBIE SBJICHUS U BBIMOIHITH OIBITHI, JJAOOPATOPHBIE
paboThl M SKCIIEPUMEHTAJbHBIE HCCIEAOBAHUS C MCIOJb30BAaHUEM H3MEPHUTEIbHBIX
puOOpOB;

— ocBoeHHe NpUEMOB pPabOTHI ¢ HH(pOpMaIMEed (UINYECKOTO COJACpKAHUSA, BKIIOYAsS
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHUAX (U3MKH; aHalu3 U KPUTUUYECKOE
OIICHUBaHHE WH(OPMAIINH;

— 3HAKOMCTBO cO cdepamu npodecCHOHATBFHOMN NeITeIbHOCTH, CBI3aHHBIMU C (PU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NYECKON HAYKH.



MECTO YYEBHOI'O ITIPEJMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OOO ¢usuka sBiseTcs: 00s3aTEIBHBIM MIPEAMETOM Ha YPOBHE
OCHOBHOTO 0011ero odpasoBanus. JlaHHas mporpamma nmpeaycMaTpuBaeT u3ydeHue (pu3mku Ha
0a30BoM ypoBHE B 00bEMe 238 4 3a Tpu roga oOydeHwus 1o 2 4 B HEJIeo B 7 U 8 Kilaccax u 1o 3
4y B Henemo B 9 kiacce. B TeMaTHueckoM IMIaHUPOBAaHUU Uig 7 U 8 KIIACCOB MpeIoaraercs
pe3epB BPEMEHH, KOTOPBIM YYHTEIh MOXKET UCIIOJIb30BATh 10 CBOEMY YCMOTPEHHIO, a B 9 Kiacce
— TMOBTOPHUTEIHHO-0000IIAIONTUH MOYITb.

COAEPKAHUE YYEBHOI'O ITIPEAMETA «®U3UKA»
7 kj1acce

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEr0 MUPa

®dusuka — Hayka o npupoze. Ssienus npupoasl. PU3ndeckue sBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®usnyeckue BeaMUMHBL. M3mepenue ¢usnueckux BennuuH. Pdusnueckue npudOpHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTEMa €IMHHLL.

Kak ¢usuka u npyrue ecTrecTBeHHbIE HAYKM M3Y4YalOT MPUPOAY. EcTeCcTBeHHO-HAYUHBIH
METOJ MO3HaHMA: HaOJIO/JIeHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE TMIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bU3NUECKUX SBJICHUN C ITOMOLIbIO MOJIEIEH.

Jemoncmpayuu

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owuzuyeckue MpUOOPH U TPOLEAypa MPSMBIX W3MEPEHHUH aHaJIOTOBBIM U IH(POBBHIM
puoOpOM.
Jlabopamopuvie pabomul u onvimul
OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 pUbopa.
N3mepenne paccTOsTHU.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenue pasMepoB MaybIX TEN.
N3mepenue TtemmepaTypsl INpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpa M JlaT4YMKa
TEMIEPATYPHI.
6. IlpoBemeHue wucciefoBaHUs MO MPOBEPKE THMIOTE3bl: JNAIbHOCTh MOJIETA IIApHKa,

MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA TYCKA.

Paspnen 2. IlepBoHayanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbI, WX pa3Mmepbl. OMbITHL, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHue dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHUS YaCTUI[ C TEMIIEpaTypOH.
bpoyHnoBckoe napmxkenue, auddysus. B3aumonelicTBHe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperaTHbleé COCTOSIHUSI ~BEIIECTBA: CTPOCHHME TIa30B, JKUIKOCTEM M TBEPABIX
(kpucTayminyeckux) Ted. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI.

agrwbdE

Jemoncmpayuu
1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.
2. HaGmronenue nuddys3un.
3. HaOmoneHue SBICHHA, OOBSICHSIONIUXCS TMPHTSHKEHUEM WM OTTATKUBAHUEM YaCTHI
BEIECTBA.
Jlabopamopuvie pabomot u onvimul
Orenka auamerpa aroma METOAOM PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).
OMBITHI 110 HAOJTFOACHHUIO TEIIOBOTO PACITUPEHHUS Ta30B.
3. OmbITHI M0 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.
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Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej

Mexanuueckoe BHKeHHe. PaBHOMepHOe M HepaBHOMEpHOe JBMkeHHe. CKOpOCTb.
Cpenssist cKopocTb ITPU HEPAaBHOMEPHOM JBUKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUSI.

SIBnenne uHepnuH. 3aKOH MHepuuu. B3aumopeiicTBue Ten Kak MPUYMHA HW3MEHEHUS
CKOPOCTH JBMXKEHHUS Tel. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak xapakTepucTuka B3aumojedcTBus Tes. Cuia ynpyrocty W 3akoH ['yka.
H3mepenune cuiibl ¢ MOMOIIBIO JWHAMOMETpa. SIBleHUEe TATOTeHUs W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu

Habumronenne MexaHU4ecKOro IBUKEHUS Tela.

H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABM)KESHHUS.

Habumronenue siBjaeHUs] UHEPIUH.

Habmroienue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMO.

Jlabopamopuvie pabomul u onvimul

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIDKEHHUs (IIapuKa B >KUIKOCTH, MOJAEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U T. T1.).

2. OmpepneneHue cpeiHeld CKOPOCTH CKOJBbXKEHHMsS OpycKa WM IIapuka MO HAKIOHHOMN

IJIOCKOCTH.

OrnpezeneHue MmI0THOCTUA TBEPAOTO Tea.

OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsDKeHHs (medopMmarui) MpYXKHHBI OT

MPUIIOKEHHOM CUJIBL.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbI 1aBJICHUS

Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBjieHue TBEPABIX TeJl, )KUIAKOCTEH M ra3oB

Hapnenune. CrocoObl yMeHbLIEHMS W yBEIMYEHUs JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTh JJaBJIEHU Tra3a oT 00béMa, Temnepatypsl. [lepegaua naBiaeHust TBEPIBIMU TellaMH,
KUIKOCTAMHU M ra3zaMu. 3akoH [lackans. [lHeBMaTnueckue MamvMHbl. 3aBUCUMOCThH JABJICHUS
KUAKOCTU  OT TriyOuHbl. ['mapocratnueckuit  mapagokc.  CooOmiaronigecss  COCyJbl.
['mppaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emsn u atmocdepHoe naBieHue. [IpUunHbBI CylIecTBOBaHMS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JleiicTBAEe KUIKOCTM M Ta3a Ha MOIPYyKEHHOE B HUX TelO. BpITalKkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxoruaBanue.

Hemoncmpayuu

3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOUIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH TeJla U IIIOTHOCTH

KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIBI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue mnaBaHUs TEN: I[JIaBaHUE WM TOTPYXKEHHE Tl B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.
Jlabopamopuvie pabomuvl u onvimul
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1. UccnemoBaHue 3aBUCMMOCTH Beca Teila B BOAEe OT 00bEMa MOrpYKEHHON B KHIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAIKUBAIONICH CHIIBL, JEHCTBYIOIIEH Ha TeNO, MOrpYyKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAOIIEH CHIIBI, ACUCTBYIOIICH HA TEIIO B KUIAKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHUBAIOIIECH CUIIbI, JECHCTBYIOIIEH Ha
TEJNO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHOM B KHUJKOCTh YAaCTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBAaHHE JIOJKH U OIpejeieHHe e&
IPY30I0ABbEMHOCTH.

Pa3znesa 5. PaGora u MOIIHOCTB. DHEPrus

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
priuara. IlpuMeHneHnne npaBuia paBHOBECHs pplyara K 0JIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. Kunermueckas W mNOTeHIManbHas 3Heprus. [IpeBpaienue
OJIHOT'O BU/Ia MEXaHUYECKOW SHEPTUHU B Ipyroil. 3aKOH COXPAaHEHUs SHEPIUU B MEXaHUKE.

Jemoncmpayuu

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimul

2. Ompenenenue pabOThl CHUIBI TPEHHS TMPU PABHOMEPHOM JABW)KEHMHM Tejla IO

TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.
N3mepenne KII/] HakIOHHOM INTIOCKOCTH.

5. H3yueHue 3aKkoHA COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

~ow

8 kiace

Pa3pnen 6. TenioBble siBIeHUs

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyld. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOro, KUAKOTO M ra3o000pa3HOro cocTosHuil BemecTBa. Kpucrammnueckue
u amop¢ubie Tena. OOBSICHEHHE CBOWCTB Tra3oB, XUAKOCTEH M TBEPIBIX TEJN Ha OCHOBE
MOJIOKEHUN MOJIEKYJIAPHO-KUHETUUECKOW Teopud. CMauyuBaHME M KalWJUISIPHBIE SIBJICHUSA.
TenioBoe paciiupeHue u cxaTue.

Temnepatypa. CBsA3b TEMIIEPATypbl CO CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHULL.

Buytpennss sueprusi. CrnocoObl M3MEHEHUsI BHYTPEHHEH SHepruu: Teruionepenada u
coBepieHre padoThl. Busl Temonepenauu: TemIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHHUE.

KonnuectBo Temnorel. YaenbHas TEMIOEMKOCTb BelIeCTBa. 1e€mIooOMEH U TEIlIoBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OanaHca. IlnaBieHne m OTBepAEBaHUE KPHUCTAIIIMYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanne u koHaeHcamus. Vcmapenue.
Kunenne. YnaenpbHas TemnoTa mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTyphbl KHUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Bnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeIbHAs TEIIOTA CTOPAHUS.

[Mpuamumer pabotel TemnoBbix apurateneid. KIIJ| temmoBoro nBurarens. TeruioBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILICHHS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu

1. HaGmronenue GpOyHOBCKOTO JABHKCHHSL.
2. HaGmonenue nuddysuu.



3. HaGmroneHwue siBleHU CMauMBaHUS U KalTWJUIPHBIX SIBJICHUU.
4. HaOmroneHue TerIoBOro pacliupeHus Tel.
5. HW3menenue naBneHus ra3a npu u3MeHEeHHH 00bEMa M HarpEeBAaHUH WIIH OXJIAXKICHUH.
6. IlpaBuia usmepeHus TeMIEPaTyphbl.
7. Bunuel Temionepeaayu.
8. OxnaxxaeHue npu COBEpILIEHUU padOTHI.
9. HarpeBanue npu coBeplIeHUN PaOOTHI BHEIIHUMH CHUIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN pa3IMUHbIX BEIIECTB.
11. Habmronenrie KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl IPHU TJIaBJICHUU.
13. Monenu TeIIoBBIX IBUTATEIICH.
Jlabopamopnuvie pabomot u onvimal
1. OnbIThl MO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmbITHI IO BBIPALIUBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MIIU caxapa.
3. OmbITHI 110 HAOJIOJCHUIO TETIOBOTO PACIIMPEHUS TAa30B, KUAKOCTEH U TBEPABIX Tell.
4. Omnpenenenue AaBIeHUs BO3AyXa B OalsIOHE MITPHUIIA.
5. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb JAaBJIEHUS BO3AyXa OT €ro oobéMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMNOTE3bl JUHEHHOW 3aBHCHMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B

TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabmroneHue mM3MeHEHUs BHYTPEHHEW SHEPrHM Tejla B pe3yjbTaTe TEIUIONEpenaud U
paboThl BHEIIHUX CHIL

8. HccnenoBanue siBIEHHUS TETNIOOOMEHA PU CMEIIMBAHUY XOJIOJHON M TOPSTUEi BOJIBI.

9. OmnpexneneHue KOIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPH TEINIOOOMEHE C HATPETHIM

METAJIIMYECKUM LIUIUHIPOM.

10. Ompenenenuie yaenbHOM TEIMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapEeHHS.

12. Onpenenenre OTHOCUTENILHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaensHON TETUIOTHI ITABICHUS JIbA.

Pa3pes 7. DiekTpuyecKkHe M MATHUTHBIC SIBJICHHSA

Onextpuszanus Ten. /IBa poaa aneKTpudeckux 3apsaoB. B3aumoneilcTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHJIBI B3aMMOJIEHCTBMS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

Onexrpuueckoe none. Hanpssk€HHOCTh anekTpudeckoro nois. [lpuHnun cyneprnozunnn
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbINA dIeKTpUuecKuil 3apan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTPUYECKUH TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUYECKOro ToKa. McrouHumkm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOTO TOKa (TEIJIOBOE, XWUMHUYECKOE, MAarHuTHOE).
ONEKTPUYECKUH TOK B JKUAKOCTAX U razax.

Onektprueckass nenb. Cwia Toka. OJekTpudeckoe HanpspkeHue. ConpoTHBIIEHHE
IIPOBOJHMKA. YJEIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma uisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEUHEHHE TPOBOJHUKOB.

Pabota 1 MOLIHOCTH 37€KTpHUUecKoro Toka. 3akoH Jlxoyns— JleHna. DiuekTpudeckue
LEeNU U MOTPeOUTENH 3IeKTpHUecKoi s3Heprun B 6bITy. KopoTkoe 3aMbIkaHue.

IloctosiHHBIE MarHUTHl. B3auMoJeHCTBHME TMOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoeE mosie
IIEKTPUYECKOro ToKa. [I[puMeHeHNne IeKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IMOCTOSHHOrO Toka. lMcnonb3oBaHue
IIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.



OneiTel  @apanes. SfIBieHue d2IeKTpOMarHUTHOM uHAykuuu. IlpaBuno JleHna.

OnekrporeHepatop. CrnocoObl MOMyYEHHUS JIIEKTPUUYECKOW SHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Boo~NoO~wWNE
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16.

0.
. ['a30BbIii pazpsm.
12.
13.
14.
15.
16.
17.
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20.
21.
22.
23.
24.
. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Hemoncmpayuu

DrneKkTpusanus Ted.

JIBa pona »eKTpUUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3apsI0B.
[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHHUM 3JIEKTPUUYECKOTO TOJIS.
M cTOYHHKH OCTOSTHHOTO TOKA.

JIefiCcTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3Mepenne 3J1eKTpUYECKOro HarpsKeHUsT BOJIbTMETPOM.

Peocrar u MarasvH cOnmpOTHUBIIEHU.

BsanmoelicTBre MOCTOSSHHBIX MarHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH pa3/ICJCHHUsI MOJIOCOB MarHUTa.
MoenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
OmnbIT DpcTeaa.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME€ MAarHUTHOTO T0JIS1 HAa MPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

OnsiTel Dapanes.

3aBUCHUMOCTD HaIpaBJI€HUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.

Jlabopamopuvie padbomovl u onvimaul

OnbITH IO HAOJIIOACHUIO STIEKTPU3AIIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJAHUKU U TUIJIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3MepeHue U peryampoBaHue CUIIbl TOKA.

W3mepeHue U peryImpoBaHne HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTU CHIIBI TOKAa, UAYILETO Yepe3 pe3ucTop, OT COMPOTHUBICHUS
PE3UCTOpPA U HATIPSDKEHHSI HA PE3UCTOPE.

OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIIEHUS MPOBOAHUKA
OT €T0 JUTMHBI, TUTOIIAAN TIOTIEPEYHOT0 CEYSHHS U MaTepraa.

[TpoBepka mpaBuiia CI0XKEHUS HANPSHKEHUNA NPH MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuIIa it CHIIBI TOKA MTPU MApaIeIbHOM COSMHEHUH PE3UCTOPOB.
Onpenenenne padOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OnpeneneHne MOITHOCTH JIEKTPHUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKEHUsS Ha
HEH.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

M3ydeHre MarHWTHOTO TIOJNSI TIOCTOSHHBIX MAarHUTOB TIpU HMX OOBEIUHEHUU W
paszieneHnu.

HccenenoBanue 1eWCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITH, JeMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HAaIlPaBJICHUS TOKA B KaTyILKE.

18. M3yuenne AeiicTBUS MarHUTHOTO IOJISL HA TPOBOJIHHUK C TOKOM.

19. KoncrpyunpoBanue u u3ydeHue paboThl HJIEKTPOIBUTATEIS.

20. Uzmepenue KI1J] anexkTpoaBUraTeIbHON YCTAHOBKHU.

21. OmbpITEl 1O WCCIEAOBAHMIO SIBICHHUS DJICKTPOMArHUTHOW HMHIYKIUH: HCCIEJOBAaHHE
U3MEHEHHU 3HAYEHUS M HAPABJICHUS MHIYKIIMOHHOTO TOKA.

9 ki1ace

Pa3nen 8. Mexanuveckne siBJIeHUSA

Mexannueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO [JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHENHOE JBH)KeHHE. CpelHssi U MIHOBEHHAass CKOpPOCTb Teja IPU HEPABHOMEPHOM
JIBU>KEHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHeliHoe aBrkeHue. CBOOOIHOE TajfcHUE.
Omnbrter [Nanuies.

PaBHOMepHOE ABMKEHUE MO OKpYy:KHOCTH. [lepuon u yactota oOpameHus. Jlunelnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsriit 3akon HeroToHna. Bropoii 3akon Herotona. Tperuit 3akon Herotona. [Tpunumn
CYNEPIIO3UIUHU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cunia TpeHMs: cuiia TPEHUSl CKOJIBXEHUS, CHJIa TPEHUs
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHUs.
JBuxenue 1uiaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KHu.

PaBHoBecue marepuanbHOUW TOYKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPHOTO
TeJa ¢ 3aKPEIUIEHHOMN OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. U3menenue umnynbsca. UMynbsc cuiibl. 3aKOH COXpPAaHEHHUSI UMITYJbCa.
PeaktuBHOE NBHKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTh. PaGota cun TspkecTd, ynpyroct, TpeHus. CBs3b
sHeprun U padotel. [loTeHIManpHas >HEpPrus Tena, MOIHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sHeprus. TeopeMa 0 KHUHETUYECKOU
SHEPTruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu

1. HaOGmroneHne MEXaHUYECKOTO JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

2. CpaBHeHHE TyTed W TPACKTOPHH JBIKEHHS OJHOTO U TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3MepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO ABUKCHHUS.

4. WccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

5. HabGnroneHue IBMKEHUS Tela MO OKPYKHOCTH.

6. HaOmromeHne MeXaHWYECKUX SBJICHUH, MPOUCXOSAIINX B cucTeMe oTcuéra «Termexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.

7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U ICUCTBYIONIECH Ha HETO CHJIBI.

8. HalGmronenue paBeHCTBA CUJI MPU B3aUMOICHCTBUU TEJL.

9. H3meHeHwue Beca Tella IPH YCKOPEHHOM JIBHKCHUH.

10. [Tepenaya umiynbca Mpyu B3aUMOJICHCTBUU Tell.

11. [IpeoGpa3oBaHust SHEPTUU PU B3aUMOJCHCTBUH TEN.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbca TP a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabmroieHre peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHne MexaHU4ecKo SHEPTUH MPU CBOOOIHOM IaJICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUU NP ABMKCHUH Tella o] ACHCTBUEM MPYKUHBIL.
Jlabopamopnusie pabomot u onvimaol
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10.

11.

KoHcTpynpoBanue TpakTa J[Uisi pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOIO JBUKCHUS
HIapHKa UK TEJIEKKH.

Omnpenenenue cpegHeil CKOPOCTH CKOJBKEHHs OpycKa WM JBM)KEHHUS IIapHKa II0
HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHue yCKOpPEHHs Tejla MpPH PABHOYCKOPEHHOM JIBKEHWH MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTM OT BPEMEHM IIPHM PAaBHOYCKOPEHHOM JIBHJKEHUU 0€3
HayaJbHOM CKOPOCTH.

[TpoBepka rumoTessl: €Ciy P PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadalbHOM CKOPOCTH
IyTU OTHOCSTCS Kak psii HEUETHBIX YUCENl, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OAHMHAKOBBI.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHMSI CKOJBXEHHUS OT CHUJIbl HOPMAalbHOI'O
JaBJICHUS.

Onpenenenue k03(pPULMEHTA TPEHUS CKOIbXKEHHUSL.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PaBHOMEPHOM JBM)KEHUM Tela IO
I‘OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paOOThl CHIIBI YOPYTOCTH IpH NOABEME Ipy3a C MCIOJIB30BAaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

N3yueHne 3akoHa COXPaHEHUS SHEPTUHU.

Pa3nesn 9. Mexannueckue Koj1ie0aHUsI M BOJHBI

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEpPHOM, 4acToTa,

aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue Kojaebanus. Beinyx)aeHHbie Konebanus. Pezonanc. MexaHu4ueckue BOJIHBI.

CaoiicTBa MexaHnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM Telle, celicMuye-
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ckue BosHbI (MC).

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u yabTpa3ByK.
Jemoncmpayuu

Habmonenune xonebanuii Tea noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30oHaHca.

PacnipocTpanenre npoAoabHBIX U MOTIEPEYHBIX BOJIH (HA MOJIEIH).

Habmonenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimul

Omnpenenenue 4acTOThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpeznenenne 4acTOTHI U TIEPHOJIa KOIeOaHUH IPY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH MeEpuojia KojeOaHWH MOJABEIIEHHOIO0 K HUTH Ipy3a OT
JUTHHBI HATH.

HccnenoBanue 3aBUCMMOCTH TepUojJa KojeOaHWW MPYKUHHOTO MAasTHHUKA OT MAacCChl

rpysa.
[TpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJICOaHUH Tpy3a, MOJBEIICHHOTO K HUTH, OT MacChl

rpysa.

OnbITHl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh MEPUOoJIa KOJICOAaHUN MPYKUHHOTO MasiTHUKA
OT MacChl Ipy3a U KECTKOCTU IIPYKUHBI.

N3mepenue yckopeHHust cCBOOOIHOTO MaICHUS.

Paszpen 10. DinekTpoMarHuTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIE. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOWCTBA 3JEKTPOMArHUTHBIX

BoJH. [IIkaia 35eKTpOMarHuTHBIX BOJIH. VICIOIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBs3H.



OnexTpoMarHuTHas npupoja cera. CkopocTh cBeTa. BosiHOBbIE cBOMCTBA CBETA.
Hemoncmpayuu

1. CaoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimul

1. U3ydeHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C IOMOIILI0 MOOUIILHOTO TenedoHa.

Paznen 11. CBeroBble sIBJICHUS

JlyyeBas mozenb cBera. Mcrounuku cBera. IlpsimonuHeiiHoe pacmpocTpaHeHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomiienue cBeta. 3akoH MpeiomiieHus cBeta. [lonHoe BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOAAX.

Jlunza. Xon maydeir B smuze. Onruueckas cuctema ¢oroamnmnapara, MHUKPOCKONA U
Teneckona. I'na3 kak onTudeckas cucremMa. bin3opykocTs U AabHO30PKOCTb.

Paznoxxenue OGemoro cera B crektp. OmnbiTel HpioToHa. CliokeHHE CHEKTpalIbHBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu
[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cpera.
[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTH4eckuii CBETOBOI.
Xox mydeil B cobuparolieii 1uH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.
. IpuHnmn geiictBus GoTtoanmnapaTa, MUKPOCKOIIA M TEIECKOTA.
. Mopensb riasa.
. Paznoxenue 6enoro cBera B CEKTP.
. Iloiydenue Genoro cBera Npu CI0KEHUM CBETA Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomol u onvimul
HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHHsI CBETOBOTO JIyda OT yIJjla MaJeHusl.
W3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIIEHHS CBETOBOTO Jiyda OT yrja IMaJeHus Ha
TPaHULIE «BO31yX—CTEKIIO.
[Tony4yenne n300paXkeHU ¢ MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPArOLEH JINH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OneIThl 1O BOCHPHUATHIO I[BETAa MPEIMETOB NpPU HMX HAOJIOJEHUU 4Yepe3 IIBETOBHIE
(GUIBTPBI.
Pasjnen 12. KBanroBble siBjeHusI
OmnbiTel Pezepdopna u mianerapHast Mmozesb aroma. Mojnens aroma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoakTuBHOCTh. Anbda-, Oeram ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas monens aroMHoro siapa. M3otomnsl.

PanuoaktuBHbie npeBpanienus. [leproa nonypacnana aTOMHBIX s1Ep.

SnepHble peakuu. 3aKOHBI COXpAaHEHHS 3apsIIOBOTO M MAacCOBOTO YHCEN. DHEPTHsl CBA3H
aTOMHBIX saep. CBsa3p Macchl W dHepruu. Peaknum cuHTe3a W JeneHus saep. Vcrounukn
sHeprun CoJIHIA U 3BE3L.

SAnepnas snepreTuka. JleicTBUs paAMOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu

1. CrexTpbl U3Ty4YeHHS U TOTJIOLICHHUS.
2. CrHekTpsl pa3IMYHBIX Ta30B.
3. Cmekrp Bosopoa.
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4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Paborta cuérunka HOHU3UPYIOIIUX U3ITYYECHUH.

6. Perucrpanus u3imydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
JlaGopaTopHbIie pabOThI U OTIBITHI

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnenoBaHue TPEKOB: HM3MEPEHHE SHEPrMM 4YacTULBl 10 TOPMO3HOMY IyTH (IO
dororpadusm).

3. HW3mepenwue paanoakTHBHOTO (POHA.

IloBTOpHTE/IBLHO-0000 IO MOLY./Ib

IToBTOpUTENIBHO-0000IAONMIT MO/ MpEeAHa3HAa4eH JUIsl CHCTEeMaTU3alud |
0000111eHUsT IPEAMETHOTO COJICPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (PM3UKH, a TAKKE JUIsl MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHY I10
du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MPEaAMET.

IIpy wu3ydeHHHM [AHHOTO MOJYJS pPEAIM3yIOTCI U CUCTEMATU3UPYIOTCS  BUbBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX oOOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00yuyeHMsl, (POPMUPYETCS €CTECTBEHHO-HAy4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMS SIBICHHNA NPUPOIABl M TEXHHKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (PU3UUECKUE SIBICHUS, IMPUMEHSS IOJyYE€HHbIC 3HAHMA,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCIIEPUMEHTAIbHBIE.

[TpuHIMNMATBHO JEATEIBHOCTHBIM XapakTep JaHHOTO pasjena peanusyercs 3a CUET
TOTO, YTO YYAIIHECs BBHIOIHSIOT 3a/IaHM, B KOTOPBIX UM IIpeIaraeTcs:

® Ha OCHOBE IIOJYYCHHbIX 3HAaHMH paclo3HaBaThb M HAyYyHO OOBACHATH (hu3nyecKue
SBJICHUS B OKpY>Karollel Ipupoje U MOBCEIHEBHON )KU3HU;

® UCHOJB30BATh HAYYHBIC METOMBI UCCIICAOBAHUS (PU3MUECKUX SBICHUH, B TOM YHUCIIE JUIS
IPOBEPKU I'MIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;

e OOBSCHATH HAaydyHbIE OCHOBBI HamOoyiee BaXXHBIX JIOCTHKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTHYECKOTO WCIOIB30BaHM PA3IMYHBIX HCTOYHUKOB
SHEPIUU Ha OCHOBE 3aKOHA IPEBpAllleHUs] M COXPAHEHHUS BCEX M3BECTHBIX BHJIOB
DHEPTHUH.

Kaxnas w3 TeM [aHHOro pasjena BKIIOYAeT SKCIEPUMEHTAIbHOE MCCIIeJOBAHUE
oboOmratomero xapakrepa. Pa3men 3aBepmiaeTcs MpoOBEACHNEM TUArHOCTUYECKON W OLIEHOYHOMN
paboThI 32 KypC OCHOBHOM IIKOJIBI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT O ITPEJIMETA
«PU3UKA»HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

I/I3y‘leHI/IC yqe6H0r0 npeamMeTa «Pu3nkKa» Ha YPOBHE OCHOBHOI'O 0611_[61"0 O6p8.30BaHI/IH
JOJIXKHO o0OecrieynBaTh AOCTHIXKCHUC  CICAYIOINIHMX  JIMYHOCTHBIX, MCETAIPCIMCTHBIX U
MMPEAMCTHBIX O6paSOBaTCJIBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

Ilampuomuueckoe 6ocnumanue:

— TMPOsIBJICHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (U3UUECKOit
HayKH;

— IIEHHOCTHOE OTHOUICHHUE K JTIOCTHKEHUAM POCCUNCKUX YUEHBIX-(PU3HKOB.
I'pasxicoanckoe u 0yxo6no-npagcmeennoe 6ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CY)XJICHHU OOLIECTBEHHO3HAYUMBIX M 3THYECKUX
po0JieM, CBSA3aHHBIX C IPAaKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HaHUE BaAXHOCTH MOPaJIbHO-ITUYECKUX IPUHIUIIOB B AEATEIbHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:
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— BOCIPHUATHE ICTETUYECCKUX KAYeCTB (PU3NYESCKOU HAYKHU: €€ TaApMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH. [[eHHOCTH HAyYHOTO TTO3HAHMS:

— OCO3HaHUE LEHHOCTHU (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHHS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUH, BAXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;

— Ppa3BUTHE HAyYHOU JIF0003HATEILHOCTH, HHTEPECa K UCCIIE0OBATEIBCKOM IEATEIIHHOCTH.
Dopmuposanue Kyiabmypul 300p068b3 U IMOUUOHATILHO20 O1A20NOYUUA:

— OCO3HaHUE IIEHHOCTH OE30MacHOTO 00pa3za KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BKHOCTH TMpaBmyl O€30MacHOr0 MOBEJACHUS Ha TPaHCIOpPTE, Ha JOporax, ¢
AIIEKTPUIECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— ¢(hopMUPOBAHHOCTh HaBbIKA PeIICKCUH, TPU3HAHUE CBOETO IPaBa HAa OMIMOKY M TaKOTO
JKe TIpaBa y Jpyroro 4eioBeka.

Tpyooeoe socnumanue:

— AKTHBHOE y4YacCTHE B PELICHUHU MPAKTUUYECKHUX 33/1au (B paMKaX CEMbH, IIKOJIbI, TOPOJIa,
Kpasi) TEXHOJOTHYECKOW M COIMAIbHOM HANpPaBICHHOCTH, TPEOYIONTUX B TOM YHUCIE U
(bu3nyeCKUX 3HAHMIA;

— MHTEpeC K MPaKTUYECKOMY U3YUYCHUIO MPOQECCHii, CBI3aHHBIX ¢ (PU3UKOIA.
IKonozuueckoe eocnumanue:

— OpHCHTAMS Ha TNpUMEHEHHWE (PU3WYECKMX 3HAHUW Ui pPEIIeHHs] 3ama4 B 00JacTu
OKPY>KaIOIIEeH CpeJibl, TUTAHUPOBAHUS MTOCTYIIKOB U OLIEHKH WX BO3MOYKHBIX MOCTEACTBUN
JUTSL OKPY KAIOLIEH cpebl;

— OCO3HaHUE TJIO0ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS.
Aoanmayusa odyuaouiecoca K U3MEHAIOWUMCA YC108UAM COUUATbHOU U NPUPOOHOU

cpeowl:

— TOTpeOHOCTh BO B3aWMOJCHCTBUM TPHU BBIMOJHEHUH HCCIEAOBAaHUNH W TPOEKTOB
(bU3HYECKON HAMPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

— TIOBBIIICHHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1eATeIbHOCTb;

— noTpeOHOCTh B (DOPMHpPOBAHHM HOBBIX 3HAHUI, B TOM 4YHcie (OpMYyIUpOBaTh WJIEH,
MOHSITHS, TUIIOTE3bI O (PU3UYECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHue 1e(UINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKH;

— TUIaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpPEMJICHHE aHaJW3HpOBaTh W BBIABISATH B3aMMOCBSI3M TPHUPOJIBI, 0OIIeCTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PH3NUECKUX 3HAHUN;

— OIICHKAa CBOWX JIEUCTBHM C y4€TOM BIIMSHUS Ha OKPYXKAIOIIYIO CPEay, BO3MOKHBIX
II100aNBHBIX OCTIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

Ynueepcanvnvie noznasamenvhvle Oelcmeus
ba3zoevie nozuueckue oeiicmeus:

— BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBICHUN);

— yCTaHaBJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHUS JJIsi 00001IIeHNs U
CpaBHEHMUS,

— BBIABJIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUHUSI B paccMaTpUBaEMbIX (aKTax, JAHHBIX U
HAOJTIOZICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

— BBIABJIATH TNPUYUHHO-CIICACTBEHHBIC CBA3M NpPU M3YYEHUH (PU3MUYECKUX SIBICHUH U
mponeccoB; J€jIaTb BbIBOALBI C HCHOJbB30BAHUEM JACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEITUYUH;

— CaMOCTOATEIBHO BBIOMpATh CIOCOO penieHus yuyeOHo (u3nueckoil 3afaun (CpaBHEHUE
HECKOJIbKMX BApHAHTOB pEIICHUs, BBIOOp Hauboiee MOAXOAALIETO € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
baszoevie uccnedoeamensvckue oeiucmeus:

— HCHOJB30BaTh BONPOCHI KAK UCCIIEOBATEIbCKUN HHCTPYMEHT IIO3HAHUS;
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IPOBOJUTH 110 CAMOCTOSITEIIFHO COCTAaBICHHOMY IUIAHY OIIBIT, HECIOKHBINA (hHU3NYECKUid
9KCIIEPUMEHT, HEOOJIbIIOE HCCeI0BaHne (U3NUECKOTO SIBICHMUS,

OLICHUBATh HAa NMPUMEHHMOCTh M JIOCTOBEPHOCTh WH(OPMAINIO, TOIYYEHHYIO B XOJ€
MCCJICIOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENEHO (hOpMyIIMPOBATH 0OOOIIEHHS M BEIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OIIBITA, UCCIICIOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JajibHEMIee pa3BUTHE (PU3MUYECKUX IMPOIECCOB, a TaKXKe
BBIIBUTaTh MPEIIOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

NPUMEHSTh pa3MYHble METOJbl, MHCTPYMEHTHl M 3allpoChl NpU TOHCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pU3NYecKoil 3a1auu;
aHAJIU3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH MHGPOPMAIUIO PA3IUYHBIX
BUOB U (pOPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeICTaBiICHUs HHQOpPMAIUH U
WITIOCTPUPOBATh peIIaeMble 3a/a4d HECIOXKHBIMUA CXEMaMH, JIHarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

Yuueepcanvnvie kommynukamusHule oeticmeus

Oobwenue:

B XOZe OOCYXIeHHs Yy4eOHOTro Mmarepuana, pe3yibTaToB JIA0OPAaTOPHBIX paboT H
MPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMO TeMbl U BBICKA3bIBaTh HJICH,
HAaIleJICHHbIC Ha PEIIeHUE 3a/1a4d U MMOAepKaHnue 0IaroKenaTeIbHOCTH OOIEHS,
COMOCTABNATh CBOM CYXACHHS C CYXKICHUSMH JPYT'MX YYaCTHUKOB JIMajiora,
OOHapYKUBATh PA3IMYME U CXOJICTBO O3HIINH;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO  TIPEACTABIATH  PE3yIbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA).

Coemecmnasn deamenpbHoCMb (COMPYOHUYECMBO):

MOHMMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBa KOMAHAHON U UHAMBUAYAIBLHON paboThl Mpu
pelIeHNH KOHKPETHON (pr3HUecKoil mpoOIemsl;

NPUHUMATh IIeTH COBMECTHOW JIeATEIbHOCTH, OpPraHH30BBIBATH JCHCTBHUS MO €€
JOCTIDKEHUIO: paCTpeNieNsiTh POJIM, OOCYXKAATh MPOLECCHl M PE3YNIbTaThl COBMECTHOM
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOKO 4acTh pabOTHI, JOCTUTAs KAadyeCTBEHHOTO pe3yJabTaTa MO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMH UJI€HAMH KOMAaH/IbI,

OILIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOJYKT MO KPUTEPHUSIM, CAMOCTOSTEITLHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie pecynsamusnule oeticmeus

Camoopzanuzayus:

BBISIBJISITH TTPOOJIEMBI B JKU3HCHHBIX M yYEOHBIX CHUTYAIUsX, TPEOYIONUX JIJIs PEIICHUS
bu3NYECKUX 3HAHMIA;

OPUEHTUPOBATHCSA B PA3IUYHBIX ITOJXO0JAaX NPUHATHSA pPeIIeHud (MHIUBHIYyaTbHOE,
MPUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIIOii);

CaMOCTOSITENTFHO COCTAaBJISTh aJTOPUTM peIIeHUs (U3NYECKON 3amayd WM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLINXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TIpe/ylaraeMble BApUAHTHI PEIICHUI;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

Camokonmpons (peprexcusn):

JaBaTh aJICKBaTHYIO OIICHKY CUTYallUH U TIpeJiaraTh MiaH e€ U3MEHEeHHUS,

OOBSICHATH TIPUYUHBI JTOCTHKECHUS (HEJTOCTHIKEHHS) PE3YJIbTaTOB NESATEILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;
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BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBITOJHEHUS (PUIUIECKOTO
UCCIICIOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHBILIUXCS
CUTYyaIlUH, YCTAHOBJIECHHBIX OMIMOOK, BOSHUKILUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM.

Imoyuonanvrvlii unmenIeKm:

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WIM JAUCKYCCUU HAa HAYYHYIO
TEeMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro.

Ilpunamue ceds u opyaux:

npu3HaBaTh CBOE MPaBO Ha OMMOKY MpH permeHun (U3NYeCKuX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JPYToro.

HNPEIMETHBIE PE3YJIBTATbBI

7 kjaace

[IpenMeTHbie pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaxaTh c(pOPMHPOBAHHOCTD Y

o0y4aromuxcst yMeHui:

UCMONb30BaTh MOHATHA: (PU3UYECKUE U XUMHUYECKHE sBJICHMS; HaOIro/ieHue,
OKCIEPUMEHT, MOJEIb, THIIOTE3a; CIUHHIBI (U3MYECKUX BEIUYMH; aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMA BellecTBa (TBEpAOE, KMIKOE, Ta3000pa3HOE); MEXaHMUYECKOe
JIBUKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEpPHOE,  MPSMOJUHENHOE),  TPaeKTOpus,
paBHOAEHCTBYIOIast cui, aAedopmanus (ymnpyras, IJacTU4YecKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IbI;

pasnnyath sBieHus (audQysus; TErIoBoe ABMKEHHE YaCTHIl BEIIECTBA; paBHOMEPHOE
JIBUKCHHE, HEPaBHOMEPHOE JBI)KEHUE; HHEpLUS; B3aUMOJAEHUCTBUE TeEJN; pPaBHOBECUE
TBEPBIX TEJ C 3aKPEMJIEHHOM OChIO BpallleHUs; Ilepeaaya JaBJieHUs TBEPABIMU TellaMH,
KHUJIKOCTSIMH M Ta3aMH;, arMoc(epHOe [aBIICHWE; IUIaBaHUE TEJ; MPEBpaICHHS
MEXaHUYECKOM SHEepruu) Mo OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh IPOSIBICHUE H3YYEHHBIX (PU3MUYECKHX SIBJICHUN B OKPYKAIOLIEM MHUpE, B
TOM uHncie (QU3NYECKUE SBJICHHUS B MPUPOJE: HPUMEPHl JIBUKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHBOW NPUPOJE; NEHCTBUE CUIBI TPEHUS B IPHUPOJE U
TEXHHUKE; BIUSHUE aTMOC(EpHOro [aBjeHUS Ha >KUBOW OpraHu3M; IUIaBaHUE pbIO;
pblYark B TeJle 4elloBeKa; IMpPU 3TOM IEpPEeBOAMTH NMPAKTHUECKYIO0 3a/Jady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA/TIPU3HAKY (PU3MUECKUX SIBJICHUI;

OTHCHIBATh M3YYEHHBbIE CBOMCTBA TeJ M (PU3MUYECKHE SBJICHHUS, UCHOIb3Yysd (U3HUECKUE
BEIMYMHBI (Macca, 00OBEM, IUIOTHOCTh BELIECTBA, BPEMS, IYTb, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tejla, CHJia TPEHUs, JlaBleHue (TBEPIOro
Tena, JKUAKOCTH, ra3a), BRITAJIKUBAIOLIAs CUJla, MEXaHNYeCKasi padoTa, MOIIHOCTb, IJIEY0
CHJIBI, MOMEHT CHJIbI, KOO(Q(MHUIIMEHT MOJIE3HOTO IeHCTBUS MEXaHU3MOB, KUHETHYECKasl U
NOTEHLMAaIbHAsl HEPIUsl); NMPU OMHCAHUU IMPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI
UCTIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUCHHS U €IUHMIIBI (PU3MUYECKUX BEJMYMH, HAXOIUTh
dbopMyIibl, CBS3bIBAIOUINE AAHHYIO (PU3MYECKYI0O BEIMYMHY C JPYTMMH BEJIUYHMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3Ys MpaBuiIa
CJIO’KEHUS CHJI (BIOJIb OJTHOW MpsiMoit), 3akoH I'yka, 3axoH [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30JI0TOE TIPABWIIO» MEXAaHUKH, 3aKOH
COXpaHEHMsI MEXaHHUYECKOM HHEepPruu; MpH STOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MUECKHE SBJIEHUS, TNPOLECChl M CBOHCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalludl MpPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BbISABISATh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYeCKUX 1IaroB ¢ onopoit Ha 1—
2 U3ydyeHHBIX CBOMCTBAa (M3MUECKUX  SBJICHUHM, (U3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
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pemiate pacdy€THbE 3adauyd B 1—2 JEHCTBUS, HCMONB3yS 3aKOHBI H (HOPMYIIHI,
CBs3bIBAIOIIME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 3aJa4M 3allUChIBAThH
KpaTKOE YCIOBHE, TMOJCTABIATH (U3NYCCKUE BEIUYHMHBI B (OPMYJBI U IMPOBOIHUTH
pacuéThl, HAXOUTH CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE I PEIICHHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYSHHOHN (pU3MUecKol BEIIMYHHBI,

pacro3HaBaTh IPOo0JIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (PU3NYECKUX METOJIOB;
B ONHMCaHUM MHCCJIEN0BAaHUS BBIACIATh IIPOBEPSEMOE IPEANONIOKEHUE (TUIIOTE3Y),
pa3ianyaTh U MHTEPIPETUPOBATH IMOJIYUYEHHBIM pe3ysbTaT, HaAXOAUTh OIIMOKU B XOJ€
OIBITA, ICJIATh BBIBOJBI 10 €T0 PE3YIIbTATAM;

MPOBOAUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Tesd:  (opMynupoBaTh TMPOBEPSEMBIC TPEANONOKEHHUS, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO0 000PYA0BaHNUS, 3alUCHIBATh XO/I ONbITa U (POPMYITHPOBATH BHIBOBL;
BBITIOJHATH TPSIMBbIE M3MEPEHHS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CHUJIBI U
TEMIEPATypbl C HCIOJb30BAHHEM AaHAJIOTOBBIX M IUGPOBBIX MPUOOPOB; 3alHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
MPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHON (DU3MYECKOW BEIUYHHBI OT APYroil c
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHUM (3aBUCUMOCTH IYTH PAaBHOMEPHO JBHKYIIETOCS
TeJla OT BPEMEHHU [BWKCHUS TE€Ja; CWJIbl TPEHUSI CKOJBXKEHHS OT CHWJIbl JIaBJIICHUS,
KadgecTBa 00pabOTKM MOBEPXHOCTEH Tel W HE3aBUCHMOCTH CHIIBI TPEHHS OT IUIOIIAIH
CONPUKOCHOBEHUSI TE€JN; CWJIbl YIPYIOCTU OT YIJMHEHHUS MPYKUHbBI, BBITAJKUBAIOLIEH
CWIBl OT O0BEMa TMOTrpYyKEHHOW 4YacTH Telda H OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO MOTPYXKEHO TeJjo;
YCIIOBHI TIJIABaHMS TEJN, YCIOBHH paBHOBECHs pblyara M OJIOKOB); y4acTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO UCCIIEIOBAHUSI, COOMPATh YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS,
clenysl IpeIoKEHHOMY IUIaHy, (PMKCHPOBAaTh PE3yJibTAaThl MOJYYEHHOM 3aBHUCHMOCTU
busznyecKuX BEIMYUH B BHUJE MPEAJIOKEHHBIX TaOJUIl U TPapUKOB, JENaTh BBIBOJABI IO
pe3yapTaTaM UCCIEI0BAHUS;

MPOBOAWTH KOCBEHHBIE H3MEpPEeHHUS (PU3UYECKHX BETUYMH (TUIOTHOCTH BeIIeCTBa
JKUJKOCTH W TBEPAOTO TeJa; CHJIA TPEHUS CKOJIbKEHHUs;, JABJICHHE BO3/yXa;
BBITAJIKMBAIOIIAS CUJIa, IEHCTBYIONIAS HA MOTPYKEHHOE B )KUJIKOCTh TENO; KOAPHHUITUESHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CJIENYS MPEIIOKEHHON WHCTPYKIUU: TIPU
BBIMIOJTHEHUH HM3MEPEHUN CcoOMpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY M BBIYUCIATH
3HAYCHUE NCKOMOM BEITUYHNHEIL

coOnroaTh TpaBWJia TEXHUKHM O€30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TMHAMOMETpP, COOOIIAONINECs COCYJbl, OapoMeTp, pblyar, MOJABHKHBIA U
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKkTepU30BaTh TMPUHIUIIBI JIEUCTBUS  M3YUYEHHBIX  MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha WX OmucaHus (B TOM 4YHUCIE: TOIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUN IIPECC, MAHOMETP, BBICOTOMEpP, IMOPLIHEBOM HACOC,
apeoMeTp), WCIONb3ys 3HaHUS O CBOMCTBAX (PU3UYECKUX SBICHUA U HEOOXOIUMBIC
¢buznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPHUMEPHl / HAXOAWTh HMHPOPMAIMIO O WpHUMEpax MPAKTUYECKOTO
WCIIONTB30BaHUS (U3MYECKUX 3HAHWK B TOBCEIHEBHOW JKM3HU I OOECIICYCHUS
0e30MacHOCTH TMpH OOpalleHHd C MpudopaMH U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUs 3J0POBbs U COOJIIOIEHNS HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKpY KaroIIei
cpene;

OCYIIECTBIISATh OTOOP MCTOYHMKOB WHGpOpMAIMu B ceTH VHTEpHET B COOTBETCTBUH C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEKOIIMXCS 3HAHUM U NMYTEM CPABHEHMS
Pa3IUYHBIX HMCTOYHUKOB BBIJAEIATH MH(MOPMAIUIO, KOTOPAst SBISIETCS MPOTHBOPEUNBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;
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UCIIOJIb30BaTh MPHU BBIOJHEHUU YYE€OHBIX 33/IaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
(U3HYECKOTO COCpKaHUs, CIIPAaBOYHBIC MaTEPHAJIbI, PECYPChl ceTh VIHTepHeT; BIajeTh
npuéMaMi KOHCIIEKTUPOBAaHUsS TEKCTa, MpeoOpa3oBanuss HHDOpPMAMU U3  OJHOU
3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKUE MUCHbMEHHBIC M YCTHBIC COOOIICHHS HA OCHOBE 2—3
UCTOYHUKOB MH(POpMAIMU (U3HYECKOTO COJICP)KAHUSA, B TOM 4YHCIE IMyOJIMYHO JeaTh
KpaTKue COOOIICHHSI O pe3ybTaTax MPOEKTOB WM YYeOHBIX HCCIEAOBAHUN; MPU ITOM
IPaMOTHO  HCIOJb30BaTh HM3y4YCHHBIM TOHATUWHBIA  ammapaT Kypca  (H3UKH,
COIMPOBOXKIATH BBHICTYIIJICHUE MPE3CHTAIUEH;

NP BBIMOJHCHUN YYE€OHBIX MPOEKTOB M MCCJICJAOBAHUN paclpeeiaTh 00s3aHHOCTH B
Tpynme B COOTBETCTBUM C IMOCTaBICHHBIMH 3aJja4aMU, CJIICUThH 32 BBITIOJHEHUEM IIaHA
JNEHCTBUH, aJIeKBaTHO OIICHWBATh COOCTBCHHBIM BKJIAJ B JEATCIBHOCTH TIPYIIIIHI;
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, YYUTHIBAsI MHCHUE OKPYKAIOIIINX.

8 kiacce

[IpenMeTHbIe pe3yapTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXaTh c(pOPMHUPOBAHHOCTh y

00yJaroImuxcst yMEeHUH:

UCIIOJIb30BaTh IOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIECTBA, KPUCTAIIIMYECKHE U aMop(HbIEe Tena,
HACBILICHHBI M HEHACBIILIEHHBIM Map, BIAXXHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHSA
SHEpPrusi, TEIJIOBOM IBUTATENb; JIEMEHTAPHBIA SIEKTPUUYECKUM 3apsij, dJIEeKTPUUYECKOe
10Ji€, IPOBOJIHUKU U AUAJIEKTPUKH, TIOCTOSHHBIN 3IEKTPUUYECKUN TOK, MArHUTHOE T10JIE;
pa3nuuath sBIeHHUS (TEIUIOBOE pacHIMpeHue/ckartue, TeIionepeaaya, TeIIoBOe
paBHOBECHE, CMauMBaHME, KaNWUIAPHbIE SIBJICHUSA, MCIApEHUE, KOHACHCALUs,
IUIaBJICHUE, KPUCTAIUTH3AIUS (oTBepaeBanue), KUIICHUE, Teruionepenaya
(TEnaonpoBOJHOCTh, KOHBEKIUS, W3IY4YEHHE); DSJEKTpU3alusi Tejl, B3aUMOJAEHCTBUE
3apsAoB, JEHCTBUSL AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHE, B3aMMOJICHCTBHE
MarHuTOB, JIECTBUE MAarHUTHOIO IIOJI1 Ha MPOBOJAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) TIO ONMCAHHWIO HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;

pacno3HaBaTh NPOSIBICHHE H3YyYEHHBIX (DU3MUECKUX SIBJICHUM B OKPY)KAlOIIEM MUpE, B
TOM 4Hcie (pu3nueckue sBJICHHs B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KaUJUIAPHbIE
SBJIEHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, udnyduenne ConHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra; JJEKTPUUECKUE SBICHHS B
atMocepe, SIEKTPUYECTBO KHUBBIX OpPraHU3MOB; MAarHUTHOE IOJ€ 3eMiH, Jpeid
IIOJIFOCOB, POJIb MarHUTHOTO IOJIA AJIS JKU3HM Ha 3emile, NMOJSIPHOE CUSHUE; MPU 3TOM
NEepPEeBOJUTh  MPAKTHYECKYI0 3adadyy B  Y4eOHyI0, BBLICNATh  CYIIECTBEHHBIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SBICHU;

ONMCHIBATh M3yYEHHbIE CBOMCTBA TEJ U (PU3NYECKUE SIBICHUSA, UCMONb3Yyd (pU3NUECKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPrusi, KOJUYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJAeJIbHAs TeIUIoTa IUIABJICHMs, YAelbHas TeIuioTa
napooOpa3oBaHMs, yJelbHas TEIIOTa CrOpaHus TOIUIMBA, KO3()(UIMEHT mojae3Horo
JENCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXXHOCTh BO3/yXa, DSJIEKTPUUYECKUN
3apsif, cuja TOKa, dJIEKTPUUECKOE HAINPSIKEHHE, COPOTUBIICHUE MPOBOIHUKA, YIECIBHOE
COIPOTUBIIEHUE BEILIECTBA, padOTa U MOIIHOCThH 3JEKTPUUYECKOTO TOKA); IPU OMUCAHUH
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, O0O3HAYEHUS U
eAUHMULBI (PU3UYECKHX BEJIWYMH, HAXOAUTb (OPMYJIbl, CBSA3BIBAIOLIUE JAHHYIO
¢u3nUecKyr0 BEIWYMHY C JPYTMMH BEJIWYMHAMHU, CTPOUTH TpapuKH H3yUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MUECKUE SBJICHHUS M TMPOLECCHl, HCHOIb3YS
OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIECTBa,
HOPUHIUI CYNEPIIO3UIIUH oJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsia,
3akoH Oma JiJ1s1 yyacTka 1en#, 3akoH J[xoyns—IJIeHiia, 3aKkoH COXpaHEHUs YHEPTUH; TTPU
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ATOM JaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHUECKOe
BBIpaXXCHHE;

O0BSICHATH (PU3NYECKHE TPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CUTYalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBISABISATh NPUYUHHO-CIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSCHEHME W3 |—2 JIOrMYecKHMX IIaroB ¢ OHopo Ha 1—2 H3yYEHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THBIC 3a7a4d B 2—3 JCWCTBUS, HUCHOJIB3ysd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 3aJa4M 3allUChIBATh
KpaTKoe YCJIOBHE, BBISBIIATH HEJOCTAaTOK JaHHBIX JJIsl PEIICHUS 3a/auyd, BBIOMpAThH
3aKOHBI U (popMyIbl, He0OXOIUMBIE 7Sl €€ pelIeHUs, IPOBOIUTh PacuéThl U CPABHUBATD
MOJy4eHHOE 3HaYeHHE (PU3NIECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIU (PU3NYECKUX METOJIOB;
UCIIOJIb3YSl ONHCAHUE MCCIEAOBAHUSA, BBIIEIATh IMPOBEPSIEMOE IPEAIOJIOKEHUE,
OLICHUBATh MPABUJIBHOCTh MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, 1EaTh BHIBOJIBI;
MPOBOJUTH ONBITHI IO HAOIIOACHUIO (GU3NIECKUX SIBICHUH MM (PU3HMUECKUX CBOMCTB Tell
(KanwIIsipHbIE SBIICHUS, 3aBUCUMOCTh JIaBJICHHS BO3yXa OT ero o0bEMa, TeMrepaTyphl;
CKOpOCTM  TpoIlecca  OCTHIBAHUS/HATPEBAHHUA  TPH  HM3JIyYeHHH  OT  IIBETa
U3ITy4aroUIei/orIoMaoIel MOBEPXHOCTH; CKOPOCTh UCIIAPEHUSI BOJIBI OT TEMIIEPATyPhI
KUAKOCTU U IUIOWAAM €€ TOBEPXHOCTH; DJEKTPU3alus Tel U B3aUMOJICHCTBUE
JNEKTPUYECKUX 3apsAIOB; B3aHMMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3YyalIH3aIUsI
MarHUTHBIX 10JIE€H MOCTOSIHHBIX MarHUTOB; JEHCTBUSI MAarHUTHOTO I0JI HAa MIPOBOJIHUK C
TOKOM, CBOWCTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBHUraTeli MOCTOSHHOTO TOKA):
dopMynHupoBaTh  TpOBepsEeMbIe  TPEANOJIOKEHUs, CcoOMpaTh  yCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS; OMUCHIBATH X0 OMBITa U (HOPMYIUPOBATH BHIBOJIBI;
BBIIOJHATh NpPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIBHON BIAXXHOCTH BO3/1yXa,
CWJIBI TOKa, HAIpPSHKEHHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB M JIATYMKOB
¢u3nyecKux BEIWYUH; CpPaBHMUBATh pe3YylbTaThl H3MEPEHUH C Y4ETOM 3a/aHHOU
a0COJIIOTHON MOTPENIHOCTH;

MPOBOJIUTh MCCIIEOBAaHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BEIMYHMHBI OT JAPYroM C
UCIIOJIb30BaHUEM TNPSIMBIX U3MEPEHUH (3aBUCHUMOCTB COITPOTHBIIEHUS POBOJHUKA OT €r0
JUIMHBI, ITUIOIIAJM IONEPEYHOr0 CEYEHHs] U YAEIbHOIO CONPOTHUBIICHUS BEIIECTBA
IIPOBOJHMKA; CHJIBI TOKA, MUIYLIETO 4epe3 NMPOBOJHUK, OT HANPSIKEHUS HA MPOBOJHHUKE;
HCCJIEIOBAaHKUE TII0CJIEIOBATEIbHOTO W MapajuIeIbHOTO COEAUHEHMH IPOBOJHUKOB):
IUITAHUPOBaTh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY W BBINOJIHATH M3MEPEHMS, CIEHYs
NpEUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS;

NPOBOANTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeNUYMH (yIeNbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBIIEHHE MPOBOJHMKA, paboTa M MOLIHOCTb 3JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh  U3MEPEHMs, COOMpaTh AKCHEPUMEHTAIbHYIO  YCTaHOBKY, ClEAys
IPEUI0KEHHON MHCTPYKLMH, U BBIYUCIIATH 3HAUEHNUE BEIIMUNHBI,

coOnrofaTh NpaBWjia TEXHUKM O€30macHOCTH IMpu  pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHIUIBI JAEUCTBUS  HM3YUYEHHBIX  MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB € ONOpPOM HAa MX ONUCaHUSA (B TOM YHUCIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETP, TMapoBas TypOMHa, aMIEpMETp, BOJBTMETP, CUETUYMUK DIEKTPUUECKON
DHEPIUHU, JJIEKTPOOCBETUTENIbHBIE MPHOOPHI, HArpeBaTeNbHBIE  BJIEKTPONPUOOPHI
(mpuMepbl), AJIEKTPUYECKUE MPEAOXPAHUTENN; JJIEKTPOMATrHUT, AJIEKTPOJIBUTaTellb
MOCTOSIHHOTO TOKa), MCIIONB3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUN W
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH,

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIHCTBA W H3MEpUTENbHbIE NPUOOPHI 10
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, MNCHUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOpPaHUs, AJIEKTPOCKOI, PEOCTaT); COCTaBIATh
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CXEMBI IEKTPUYECKUX LENEH C IOCIENOBATEIbHbIM U IMApAJUIENbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS JIEMEHTOB AIEKTPUUYECKUX LIETICH;
OPUBOANUTH  MPHUMEPHI/HAXOMUTh  HWHPOPMALKMIO O  MpPUMEpPax  MPaKTHYECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HM Il oOecredeHus
0e301acHOCTH Tpu OOpaleHuH C TNPUOOpaMu U TEXHUUYECKUMH  yYCTPOMCTBAMH,
COXpaHEHUS 3I0pPOBBS U COONIOACHHUS HOPM SKOJOTHMYECKOro IOBEIEHHUS B
OKpYXKarolleH Cpese;

OCYIIECTBIIATh MOUCK HMH(popmanuu (U3HUEcKOro cojepkaHusi B cetu VHTepHeT, Ha
OCHOBE MMEIOIIMXCA 3HAHUU M IYTEM CPAaBHEHUS JIOMOJIHUTEIbHBIX HMCTOYHHUKOB
BBIICTIATh HHGOPMALIMIO, KOTOpasl SBJISETCS NPOTHBOPEUYMBOW WMIU MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BATh MPHU BBITOJHEHUU YYEOHBIX 3a/laHUi HAYYHO-TIOMYJISPHYIO JUTEPATypy
($u3MUecKOro conep>kaHus, CIpaBOUYHbIE MaTepHalbl, pecypchl ceT VHTepHeT; BIajeTh
npuéMaMd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHOpPMALMU U3  OJIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaThb COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJAEp)KAHHS, B TOM YHCIE
nyOMMYHO  TPEACTaBIATh  PEe3yNbTaThl MPOEKTHOM  WIiH HCCIIeIOBATENBCKOM
JESITEJIBHOCTH; MPU 3TOM TI'PAaMOTHO MCIIOJIb30BaTh W3YUYEHHBIM MOHATUHHBIA amnmapar
Kypca (hU3HKH, COMTPOBOXK/IATh BBICTYIUICHHE TIPE3CHTALIUEH;

IpU BBINOJIHEHUU YYE€OHBIX IIPOEKTOB U HCCIENOBAaHUN (U3MUYECKUX IIPOLECCOB
pacnpenensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBICHHBIMH 3aJadyaMu,
CIEIUTh 3a BBIIOJIHEHWEM IUIaHAa JEHCTBUM U KOPPEKTUPOBAaTh €ro, aJeKBATHO
OLICHUBAaTh  COOCTBEHHBIH  BKJaA B  JCATEIBHOCTh  TPYNIbl;  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISSA TOTOBHOCTD Pa3peliaTh KOH(INKTHI.

9 kJacce

Hpe,[[MeTHLIe PE3YyJbTaThl Ha 0a3oBOM YPOBHE JOJIKHBI OTpaKaThb CCI)OpMPIpOBaHHOCTL y

o0yyaromuxcst yMeHHi:

UCIIOJIB30BaTh IOHATHSA: CHUCTEMa OTCY€Ta, MarepuaiabHas TO4YKa, TPAECKTOpU,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIro ABM)KEHHUs, Aeopmanus (ynpyras, IlacTU4YecKas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IEPErPy3KU; LIEHTP TAKECTH,
a0COIOTHO TBEPJOE TENO, LIEHTP TSKECTH TBEPAOIO Teja, PABHOBECHE; MEXAaHUYECKHE
KoJIeOaHUs U BOJIHBI, 3BYK, MH(PPA3BYK U YJIbTPa3BYK; JIEKTPOMAarHUTHbIE BOJIHBI, IIIKaNA
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
U TOTJIOUIeHNUs; anb(a-, 6eTan raMMa-u3Ty4eHns, U30TOIIbI, AepHas SHEPreTUKa;
pasznuyath SIBIEHHUA (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBM)KEHUE, CBOOOTHOE MaJIleHHE Tell, paBHOMEPHOE
JBWKECHHE II0 OKPY)KHOCTH, B3aUMOJEWCTBHE TE€J, PEAaKTUBHOE JIBH)KCHHUE,
KosiebaTenbHOEe JIBWKEHHE (3aTyXalollue M BBIHYKICHHBIE KojeOaHMs), pPE30HaHC,
BOJIHOBOE JBMKEHHUE, OTPAXKCHHUE 3BYKA, MPSIMOJINHEWHOE PACIPOCTPAHEHHE, OTPAKEHUE
U TIpeJIOMJIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPaskeHHE CBETA, pa3jiokeHue 0e1oro ceera
B CHEKTP W CI0KEHHE CHEKTPaJbHBIX I[BETOB, JUCHEPCHS CBETA, €CTECTBEHHAs
paZoaKTUBHOCTb, BOSHUKHOBEHHE JIMHEWUYATOrO CIEKTPA U3JIy4EHHUs) IO OMMCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SBJICHUE;

pacro3HaBaTh MPOSIBICHWE W3YYEHHBIX (U3NYECKUX SIBICHUHN B OKpYXarouiem mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPHUPOJE: MPUIMBBI M OTJIMBBI, JBM)KEHUE TUIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JIBM)KEHHME KUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKUE BOJHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHWE  SBJIEHMS B  Ipupojae, Owuoiornyeckoe  JeHCTBHE  BHJIKMMOTO,
yAbTPauOIETOBOTO M PEHTTEHOBCKOTO H3IYyYEHHUH; €CTECTBEHHBIH paJnOaKTUBHBIN
¢doH, KOCMHUYECKUE JTyYH, PaIMOaKTUBHOE U3ITyYeHUE MPUPOJAHBIX MHUHEPAJIOB; IeHCTBHE
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pPalMOaKTUBHBIX W3JIYYEHUH HA OpPraHuM3M UEOBEeKa), IPH 3TOM IEPEBOIUTH
NPAaKTUYECKYI 3aJadyy B Y4eOHYIO, BBLAEIATH CYIIECTBEHHbIC CBOMCTBA/IPU3HAKU
(bu3nUeCKUX SBICHHIA;

OIKCBIBATh M3YYECHHBIE CBOWCTBA TeJl M (hPU3MUYECKHE SBJICHUS, UCHOJIB3Ysd (U3NYECKUE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JIBUIKCHUH,
YCKOpEHUE, epeMelIeHNe, IIyTh, YIII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, CUIIa
TSOKECTH, YCKOpEHHE CBOOOJHOTO TaJeHHsI, BEC Tela, UMITYJIbC Telld, UMITYJIbC CHIIbI,
MeXaHu4eckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAs SHEPrusl Teja, MOIHITOr0 Haj
MOBEPXHOCTHIO 3€MJIM, IOTCHUHUAbHAS JHEPIUsl C)KaTOW MPYXKHUHBI, KHHETHYECKas
SHEprus, MOoJHas MEXaHUUYEeCcKas SHEprus, NepuoJl U 4acToTa KoJieOaHuM, JUIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETAa, IOKA3aTellb NPEIOMIIEHUS CPEJbI);
IpU ONUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJIb3YEeMbIX BEIMYUH,
0003HaueHHUsI U €JUHULBI (U3NUYECKUX BEIMYUH, HAXOIUTHh (HOPMYJIBI, CBSA3BIBAIOIINE
JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTUMH BEIMUYUHAMHU, CTPOUTH I'papUKU N3YyUYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHHUS M INPOLECCHI, MCIOJIb3Ys 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, NMPHHLUI CYNEPIO3ULIUN CHII,
HOPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHs HMITYJbCa,
3aKOHbBI OTPAXKEHUS U IPEJIOMIICHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOT0 U MacCOBOTO
quceN MPH SIEPHBIX PEeaKLHUsX; MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aIMCBIBATh €T0 MATEMAaTHIECKOE BBIPAKECHUE;

O0BSICHATH (PU3NYECKHE NPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO-CICICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKHUX IIaroB ¢ OHNOpOM Ha 2—3 H3yYEHHBIX
CBOICTBA (PU3MYECKUX SBICHUN, PU3MUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

pewath pacyéTHble 3a/1a4M (ONUPAOLIUEcs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOIb3YsI
3aKOHBI U (POPMYITBI, CBA3BIBAIONINE (PU3NIECKHIE BETMYMHBI: HA OCHOBE aHAIHM3a YCIOBHS
3aJaud 3alMChIBaTh KpaTKO€ YCIIOBHE, BBIABIATH HEAOCTAIOLINE WIM H30BITOUYHbIC
JAHHbBIe, BBIOMPATh 3aKOHBI W (HOPMYJBI, HEOOXOIWUMBIE IJIsi PEIICHHS, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHUs (PU3MUECKON BEIMUMHBI,
pacro3HaBaTh IPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIINA (PH3HUECKUX METOJIOB;
UCTONb3Yysl ONHCAHHWE MCCIIEOBAaHUS, BBIIEIATH MPOBEPSAEMOE IMPEAINONIOKEHHE,
OLICHUBATh TPABWIBHOCTh TOPSAKA TIPOBEIEHHUS WCCIECIOBAHUSA, JETaTh BBIBOJIBL,
UHTEPIPETHPOBATH PE3Y/IbTaThl HAOIIOAEHUI U OIBITOB;

MIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (GU3NIECKUX SIBICHUH MM (PU3HMUECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs SHEPrUM; 3aBHUCUMOCTh
neproJia KojebaHuil Mpy>KUHHOTO MasiTHUKa OT MacChl Tpy3a M JKECTKOCTH TPYKUHBI
¥ HE3aBHCHUMOCTb OT aMIUTUTY/Ibl MaJIbIX KOJeOaHWii; MPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, pasjio)keHUe Oenoro CBeTa B CIEKTpP; H3y4yeHUE CBOMICTB H300paKeHUs B
IUIOCKOM  3epKajie M CBOMCTB HU300pa’keHMs IpeaMeTra B COOHMpaloIiel JIMH3E;
HaOJIOZICHHWE CIUIOIIHBIX W JIMHEHYATBIX CIHEKTPOB W3JIYYEHUS): CaMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYAOBaHUS; OMKMCHIBATh X0 ONbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

OPOBOJUTH IpPHU HEOOXOTUMOCTH CEpPHUI0 MpPSIMBIX H3MEPEHHH, oIpenenss CpeaHee
3HaYeHHEe U3MepsieMOl BeNMYUHBl ((POKYCHOE pacCTOsiHHE COOUparoIiel JIMH3bI);
000CHOBBIBaTh BHIOOP crI0c00a M3MEPEHHSI/M3MEPUTETHLHOTO PUO0Pa;

NPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (DU3MUYECKMX BEIMYHMH C HCIIOJIE30BAaHHEM
OPSAMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBUKEHUH
0e3 HavYabHOW CKOPOCTH; TEepHuoJa KojieOaHWH MaTeMaTHYeCKOTO MasTHUKA OT JJTMHBI
HUTH; 3aBUCHMOCTH YIJla OTPAKEHHUS CBETa OT YIJIa MaJeHHus M yIiia MpeJOMIICHHUs OT
yria mMajieHus): IUIaHUpOBaTh HCCIEJOBaHHE, CaMOCTOSITEILHO cOOMpaTh YCTaHOBKY,
(buKCUpoBaTh pe3yabTaThl MOJTYYEHHOW 3aBHCUMOCTH (M3NYECKUX BEIWYMH C Y4ETOM
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3aJJaHHOM TOTPEIIHOCTH M3MEPEHUil B BUAe TaOMUI M rpadUKOB, J€NaTh BHIBOJIBI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEpPEHHS (U3UUYECKUX BEIWYMH (CPEOHssl CKOpPOCTh U
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHE CBOOOJHOrO MajeHus,
KECTKOCTh MPYXKHUHBI, KOOQDUIIMEHT TpEeHUs CKONBbXKEHHs, MeXaHWdeckas paboTa u
MOIIHOCTb, YAaCTOTa M NEepUO]] KoJeOaHNH MaTEMAaTHYECKOT0 U IPYKUHHOI'O MasiTHUKOB,
ONTUYECKasl CHJIa COOMPAIOLICH JTMH3BI, PAJUOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHHS,;
coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U  BBIOJHATH HM3MEpPEHMs, Clenys
IPEUIOKEHHOW HWHCTPYKIUH; BBIYMCIATh 3HAYEHHWE BEIMYMHBI W  aHAJIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIbTaThI;

coONoaTh TpaBWJIa TEXHUKA O€30MacHOCTH Tpu  pabore ¢ J1abopaTopHBIM
00opyI0BaHUEM;

pas3nn4aTh OCHOBHBIE MPU3HAKH M3YUYEHHBIX (PU3MUECKUX MOJENeii: MaTepruaibHas TOUKa,
abCoJIIOTHO TBEPAOE TEJI0, TOYEUHBIN UCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IUIaHETapHas
MO/JIeJIb aTOMa, HYKJIOHHAsl MOJIE€Ib AaTOMHOTO f]Ipa;

XapakTepu3oBaTh NPUHIMIBI JEHCTBUS  M3YyYEHHbIX  HPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa UX ONMUCaHUA (B TOM YHUCIE: CIIUJOMETP, NaTYMKHU IOJOKEHUS,
pPacCTOSIHUSL U YCKOPEHUs, pakeTa, 9X0JIOT, OUKHU, MEPUCKOIl, (oToamnmnapar, ONTUYECKHE
CBETOBOJIbl, CIEKTPOCKOIN, JIO3UMETp, Kamepa BuibcoHa), uCHosb3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HM3yYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJOIMUECKUX IPOLECCOB MPU PEUICHUH Y4eOHO-
IPAKTUYECKUX 3a/a4; ONTHYECKHE CXEMBbI JUIsl MOCTPOCHUS H300paKEHUIl B ILIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

NOPUBOJNUTH  MPHUMEPHI/HAXOMUTh  HWHPOPMALMIO O  MPUMEpPax  MPaKTHYECKOTO
UCIOJIb30BaHUSl (U3MYECKUX 3HAHUH B IIOBCEAHEBHOM JKM3HU M oOecredyeHus
Oe3omacHOCTH MpH oOpalieHuu ¢ npubopaMu M TEXHUYECKHMMU  yCTpOMCTBaMH,
COXpaHEHHUs 30POBbS U COOJIOACHHS HOPM OKOJIOTUYECKOTO IOBEIEHUS B
OKpYKaroIlei cpere;

OCYILECTBIIATh TOUCK HHpoOpManuu (U3NYECKOTO coaep)kaHuss B ceTu HHTepHer,
CaMOCTOSITENIbHO (OPMYyJIUPYs TOUCKOBBIM 3ampoc, HAXOAUThb IYTH OIpPEAETICHUS
JIOCTOBEPHOCTH TMOJYYEHHOM HWH(POpPMAllMM Ha OCHOBE HMEIOIUXCA 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIMOJIb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3a/JaHUN HAYyYHO-TIONMYJSIPHYIO JIUTEPATypy
(Gu3nYeCcKOro cofepx aHus, CIpaBOUYHbIE MaTepHUalbl, pecypchl cetu VHTepHeT; BIaieTh
npuéMamMM KOHCIIEKTUPOBAHMs TEKCTa, NpeoOpa3oBaHus HHGOpMAIMM U3 OIHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE MH(OPMALIUHU U3
HECKOJIbKUX HCTOYHMKOB (U3MYECKOrO0 COJEp)KaHUs, MYyOJIWYHO MpPEJCTaBIATh
pe3yabTaThl MPOEKTHOM WIIM HCCIIEN0BATENIbCKON AEATEIbHOCTH; IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHIHBINA amnmapar HM3y4yaemMoro pasjena  (QU3MKH U
COIIPOBOXKJATh BBICTYIUIEHHE TMpe3eHTanueil ¢ yd€ToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB.
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7 knacc (68 uacos)

TEMATHYECKOE IINTAHUPOBAHHME

TemaTnueckuii 0J10K,

OcHOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eSITEJILHOCTH YYAIIUXCSH (HA YPOBHE Y4eOHbIX

TEeMa AeilcTBUI)
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMH OKPY:Kawoiero mupa (4 1)
dusuka — Hayka o | Ousuka — Hayka o mpupoxe. | BeiaBnenue — paznuumii  Mexay — (QU3MYECKMMH M XUMHYECKUMH
npupozje (1 4) SlBnenusa npuponabl. PusNUECKUE | MPEBPALICHUSIMU.
SIBIICHUS: MEXaHWYECKHe, TEIUIOBhIe, | PacmosnaBanue u kiaccupukanus pU3NIecKuX sSBICHUI: MEXaHUYCCKUX,
JEKTPUYECKUE, MarHUTHBIC, | TEIJIOBBIX, AJIEKTPUUYECKHX, MArHUTHBIX U CBETOBBIX.

CBCTOBBIC, 3BYKOBLIC

Habmronenune u onucanne GU3NYeCKUX SBICHUI

duznyeckne BeITHYUNHLI

(1w

®dusnyeckue BeIuuuHbl. M3mepenue
¢usnueckux BenuuuH. DuznUecKue
npuOopsl. [lorpemHocTs H3MEpEeHHIA.
MexayHapoaHasi CUCTEMA €IUHUIL

Omnpenenenue 1EHbI JeNIeHUs MIKAIbl K3MEPUTEIBLHOTO MPUOopa.
N3mepenue TMHEHHBIX pa3MepOB TeJl U IPOMEKYTKOB BPEMEHU C YUETOM
TOTPEIIHOCTEN.

N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TETa.

N3mepenne temneparypsl py MOMOILHN KUIKOCTHOTO TEPMOMETPA U
JaTYMKA TEMIEPATYPHI.

BrinmonHenue TBOpUECKHX 33aJaHUI 110 TIOUCKY CIIOCOO0B M3MEPEHUS
HEKOTOPBIX (PU3NYECKUX XapPAKTEPUCTUK, HAIIPUMEDP Pa3MEpPOB MajbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX

EcTecTBeHHO-HAYYHBIH
MeTO/ MO3HAHUA (2 1)

Kak ¢usuka u nqpyrue ectecTBeHHBIE

HayKu M3y4yarT MIPUPOLLY.
EcrecTBeH-
HO-HAYYHBII METOI HO3HAHUA:

HaOJI0/IeHUE, TTOCTAaHOBKA HAYYHOTO
BONPOCa, BBIIBIDKEHHUE  THUIOTE3,
OKCIIEPUMEHT TI0 TIPOBEPKE THIIOTE3,
00BsICHEHHE HaO0JI101aEMOTO
apineHus. Onucanne (HU3HIECKUX
SIBJICHUM C IIOMOIIBIO MOJIEICH

BI)IIIBI/I)KGHI/IC T'u1o0TE3, O6’I)$ICH$HOHII/IX IMPOCTLIC SABJICHUA, HAIIPUMCP:
— HOYCMYy OCTaHAaBJIMBACTCA JIBMIKYIICECA IO rOpH3OHTaHLHOI>’I
IIOBEPXHOCTHU TECJIIO;
— T0OYCMY B KApKYIO IIOroay B CBETIION OICKAC npoxnaﬂHeﬁ, 4EM B

TEMHOWM.
[Ipemiosxenue crnocoOOB MPOBEPKU TUIIOTES.
[IpoBenenue wuccinenoBaHus MO MPOBEPKE KAKOW-TMOO THUIIOTE3BI,

HampuMep: NajdbHOCTh MOJETA IIapuKa, MYIMIEHHOTO TOPU30HTAIbHO, TEM
OoJbliie, 4yeM OOJIbIlIe BHICOTA ITyCKa.

[Toctpoenne mpocredmmx Mozened Gu3nUeckux sBIEHUN (B BUIC
PUCYHKOB WJIM CXEM), HallpuMep NaJeHUE MpPEAMETa; MpsIMOJIUHEHOe
pacmpocTpaHEeHHUE CBEeTa




[

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

Pa3nen 2. [lepBoHayaibHbIE CBeIeHHS 0 CTPOeHHH BelecTBa (6 4)

CrtpoeHue BemecTBa
(29)

ATOMBI U MOJIEKYJIBI, UX pPa3Mephl.
OnbITHL, TOKa3bIBAIOIIUE JUCKPETHOE
CTpOCHHE BEIECTBa

Habmronenne u uHTEpHpeTanusi OIBITOB, CBUACTEILCTBYIOIIUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BEILIECTBA: OIBITHI C PacTBOPEHUEM
Pa3IUYHBIX BEUIECTB B BOJIC.

Onenka pa3MepoB aTOMOB M MOJIEKYJ C HCIIOJIb30BaHUEM (oTorpadwuii,
MOJTYYEHHBIX Ha aTOMHOM CHJIOBOM MHKpockomne (ACM). OmnpenencHue
pa3MepoB MaJbIX Tell

JIBH:keHME U
B3alMOJelCTBHE YaCTHIL
BemecTBa (2 4)

JBmkenue yactuil BemecTBa. CBs3b
CKOPOCTH  JIBIDKCHMSI 4YacTUI[ C
TEeMIIepaTypoil.

Bbpoynosckoe nBmwkenue. Juddysus.
B3auMopeiicTBue yacTull BEUIECTBA:
MIPUTSKEHUE U OTTAJTKUBAHUE

HaGmonenne u 0OBsiCHEHHE OpOYHOBCKOTO JBIDKCHUS W SIBICHHUS
maddy3un.

[lpoBeneHne ¥ OOBSCHEHHE ONBITOB 10 HAOIIOACHUIO TEIUIOBOTO
pacuIpeHust ra3os.

[lpoBenenne W OOBACHEHHWE  OIBITOB IO
MOJICKYJISIPHOTO MPHUTSKCHHUS U OTTATKUBAHUS

O6H3py>KeHI/IIO CHJI

ArperatHbpie COCTOSIHUSA
BemecTna (2 4)

ArperaTHble COCTOSIHUS BEIIECTBA:
CTPOEHUE Ta30B, JKUAKOCTEH H©
TBEPABIX (KPUCTAUIMUECKUX) TeJl.
B3anMocBsI3p  MEXIy CBONCTBaMH

BEIIECTB B pasHbIX arperaTHhIX
COCTOAHUAX n nux aTOMHO-
MOJIEKYIISIPHBIM CTPOEHHUEM.
OcoOenHoctu arperatHbIix

COCTOSIHUU BOJIbI

Omnucanue (C UCITOIB30BAaHUEM ITPOCTHIX MOJIEICH) OCHOBHBIX Pa3JIMuUi B
CTPOCHUHU Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

OOBsicHEHHE MaJION CXKUMAEMOCTH KUIKOCTEH U TBEPIBIX TeEll, OOJIBIION
C)KMMAaeMOCTH I'a30B.

OO0bscHenne coxpaneHus (opMbl TBEPIBIX TN U TEKYYECTH KUAKOCTH.
[IpoBeneHue OMBITOB, TOKA3BIBAIOIINX, YTO B TBEPJIOM COCTOSTHUU BOJIBI
YacTUIIBI HAXOJATCS B CpPEAHEM Jajbllie APYr OT apyra (MJIOTHOCTH
MEHBIIIE), YeM B JKUJIKOM.

YcTaHOBNEHHE  B3aMMOCBS3M  MEXAY OCOOEHHOCTSMU
COCTOSIHHMI BOJIBI M CYIIIECTBOBAHUEM BOJIHBIX OPTAaHU3MOB

arperaTHbIX

Pasznea 3. JIBukeHue

U B3aumoseiicreue Tea (23 v)

Mexanunueckoe
aBuxenue (4 4)

Mexanunueckoe IBIDKEHUE.
PaBHOMEpHOE U  HEpaBHOMEpPHOE
neikeHne. CKOpocThb.

Cpennss CKOPOCTb npu
HEpaBHOMEPHOM JIBHKCHHH. Pacuér
MyTH U BPEMEHH JIBHXKCHHSI

HccnenoBanne paBHOMEPHOTO IBUKEHUS U OIIPEIETIEHUE €ro IPU3HAKOB.
HabmtoneHne HepaBHOMEPHOTO JIBUKEHUS U ONPE/IeNIEeHHE €ro OTIIMYUHI OT
PaBHOMEPHOTO JIBUYKEHUSI.

Pemenune 3amau  Ha ompenencHUe
PaBHOMEPHOTO JIBUYKEHUSI.

Amnanu3 rpaMKOB 3aBUCHMOCTH IYTH U CKOPOCTH OT BPEMEHHU

IyTHu, CKOPOCTM U BPEMCHHU




€

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH YYaIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

HNuepuus,
II0THOCTH (9 u)

Mmacca,

SlBnenue wHepHuu. 3aKOH WHEPIUU.
B3aumoneiicTBue Ten Kak NpUYMHA
WU3MEHEHUSI CKOPOCTHU JIBUXKECHUSI TE.
Macca kak Mepa MHEPTHOCTH Tea.
ITnoTHOCTB BEILIECTBA. CBs13b
MJIOTHOCTH C KOJMYECTBOM MOJICKYJI
B €IMHUIIE 00bEMA BEIleCTBA

OOBbsicHEeHHE M TIPOTHO3UPOBAHUE SIBJICHUH, OOYCIOBICHHBIX HHEPLHUEH,
HallpuMep: YTO IMPOUCXOAUT IIPU TOPMOXKEHUU HIIM PE3KOM MaHEBpe
aBTOMOOWJIS, TIOYEMY HEBO3MOXKHO MIHOBEHHO MPEKPATUTh JBHKCHHUE Ha
BEJIOCUIIEIC WIIA CAMOKATE U T. 1.

IIpoBeneHue U aHanu3 ONBITOB, JEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JBUKCHMS T€Jla B pE3yJIbTaTe NECUCTBUS HA HETO IPYIUX TEIl.

Pemienue 3a1a4 Ha onpejesieHe Macchl Tea, €ro 00béMa U INIOTHOCTH.
IIpoBenenne ¥ aHauu3 ONBITOB, JEMOHCTPUPYIOIIMX 3aBHCHUMOCTH
W3MEHEHUs CKOPOCTH Tejla OT €ro MacChl IPU B3aMMOJEHCTBUM TEll
W3mepenune Maccel Tena pa3iMuyHbIMU - criocobamu.  OmpeneneHue
IUIOTHOCTH TeJIa B pe3yJIbTaTe U3MEPEHUs €ro Macchl U 00bEMa

Cuna. Buasi cui (10 4)

Cuna KakK XapaKTePUCTHKA
B3aUMOJECHCTBUS Te. Cuna
YIIPYTrOoCTH u 3aKOH I'yxa.
W3mepeHne Cuibl C  MTOMOIIBIO

JNMHaMoMeTpa. SIBjaeHue TAroTeHUs 1
crmiia TsokectH. Cuia TSDKECTH Ha
Ipyrux  IjaHerax. Bec  Tena.
HesecomocTs. CrnoxeHune  CHII,
HaIIPABJIEHHBIX 110 OJHOM IPSAMOW.
PaBnopeiictByromas  cun.  Cuna
TpeHusi. TpeHue CKONbXKEHUs |
TpeHUe MoKos. TpeHue B mpupojae u
TEXHUKE

N3ydyeHue B3aMMOAECUCTBYS KaK MPUYMHBI U3MEHEHHSI CKOPOCTH Teja WU
ero nedopmaruu.

Onucanve peanpHbIX CHTyallMii B3aMMOJEHCTBHS Te€l C IOMOILBIO
MOJIENIEH, B KOTOPBIX BBOJAUTCS IMOHATUE U U300paXKECHUE CUJIBL.

N3ydyenne cunsl ynpyroctu. MccnenoBaHue  3aBUCHUMOCTH — CHIIBI
YyIOPYrOCTH OT YAJUHEHUS PE3UHOBOrO IIHYypa WM HPYXHUHBI (C
MMOCTPOCHHUEM rpaduKa).

AHanmu3 NPaKkTUYECKUX CHUTyalMd, B KOTOPBIX MPOSBISAETCA JEUCTBUE
CHJIBI YTIPYTOCTH (YIPYTOCTh MsA4a, KPOCCOBOK, BETOK JepeBa U Jp.).
AHanu3 cuTyaluil, CBSI3aHHBIX C SBJICHHEM TAroteHus. OObsCHEHue
OpOUTANBHOTO JIBUXKEHHUS IUIAHET C MCIIOJIb30BAaHUEM SIBJICHUS TATOTEHUS
" 3aKoHa uHepuuu. M3MmepeHme Beca Tenma ¢ MOMOIIBK JUHAMOMETPA.
O6ocHOBaHME ITOTO CIIOCOOA U3MEPEHUSI.

AHanu3 U MOJAETUPOBAHUE SIBIIEHUS HEBECOMOCTU. DKCIEPUMEHTAIbHOE
MIOJIyYE€HUE NIPABUJIA CIIOKEHMSI CUJI, HAIIPABJIIEHHBIX BJIOJIb OJHON IIPSIMOM.
Onpenenenre BeIMUNHbBI paBHOICHCTBYIOIIEH CHUII.

N3ydeHue cuibl TpEHUS CKOJIBKEHUS U CUIIBI TPEHUSI TTOKOSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI TABJICHUS W CBOMCTB
TPYILLUXCS TOBEPXHOCTEH.

AHanM3 NPakTUYECKUX CUTYallll, B KOTOPBIX NPOSBISETCS TEHCTBHE




¢

TemaTnueckuii 0J10K,

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX

TeMa AeHCTBHIA)
CWJIBI TPEHUS, UCMOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WU yBEITUYCHHUS
(kaTaHue Ha JbDKaxX, KOHbKAaX, TOPMOKCHHE aBTOMOOMJISI, MCIIOJIb30BAaHUE
MOAIIUITHUKOB, TUTABAaHUE BOJHBIX )KUBOTHBIX U JIP.).
Pemenue 3amau ¢ ucnosib3oBaHueM (GopMyll st pacdéra CHIIBl TSKECTH,
CWJIBI YIIPYT'OCTH, CUJIBI TPEHUS
Pa3znen 4. JlaBjenne TBEPABIX TeJl, sKMIAKOCTEH U ra3os (21 v)
JlaBienue. Ilepenaua | JlaBnenue. CrocoObl yMeHbIICHUS U | AHaTU3 U OOBSICHEHHE OIBITOB M NPAKTUYECKUX CHTyallUd, B KOTOPBIX
JaBJeHHUs TBEPABIMM | YBEIMUYEHUsT JaBieHUs. JlaBieHHe | IpOSBISIETCS CUIIA JABJICHUS.

TeJaMM, KUJAKOCTAMH U
razamu (3 4)

ra3a. 3aBUCUMOCTb JJaBJIECHMs Ta3a OT
o0néma u Temmnepatrypsl. [lepenaua

JABJICHUA TBépI[I)IMI/I TCJIaMU,
JKAOKOCTSIMA Y raszamM. 3aKoH
ITackans.

ITHeBMaTHUYeCKHE MAILIMHBI

Oo6ocHoBaHMe crIOcCOOOB YMEHBILICHHS U YBEITMUEHUS JaBjieHus. M3yuenne
3aBUCHMOCTH JaBJCHHUS Ta3a OoT o0béma u Temmeparypsl. M3yuenue
oco0eHHoCTEN nepecaaun AaBJICHUA TBépI[BIMI/I TCJIaMH, XUIAKOCTAMHU H
razaMu. OOOCHOBaHME PE3YJIbTATOB OIBITOB OCOOEHHOCTSIMH CTPOEHUS
BEIIECTBA B TBEPJIOM, KHJIKOM H Ira3000pa3HOM COCTOSHUSX.
DKclepUMEeHTaIbHOE 10Ka3aTeNIbCTBO 3akoHa [lackans. Pemenune 3a1a4 Ha
pacuér naBieHus TBEPAOTO Tena

JlaBJieHMe JKHMAKOCTH
(54

3aBUCUMOCTh JaBJICHUA MXHUAKOCTHU

oT IJ1yOUHBI MOTPYKEHUS.
['mapocraTudeckuii mapaokc.
Coobmarormuecs COCY/IBI.

FI/I,I[paBJ'II/I‘leCKI/IC MCXaHU3MBI

HUccaemoBanne 3aBUCHMOCTH  JAaBJICHUS
HOFPY)KCHI/ISI U IIJIOTHOCTH XUAKOCTH.
HaGmronenue m oOBbSICHEHHE THAPOCTATHYECKOTO IapajoKca Ha OCHOBE
3akoHa ITackans.

N3ydeHnne cooOImarmuxcsi COCy/10B.

Pemenue 3amau Ha pacuér maBieHus KUAKOCTU. OOBICHEHHE MPUHIUIIA
JENCTBUSI TUAPABIMYECKOTO Mpecca.

AHanu3 U OOBSCHEHHE MPAKTUYECKHX CHUTYyalUil, JIEeMOHCTPUPYIOIIUX
MpOSIBJIEHUE JABJIEHUS JKUJIKOCTH M 3akoHa llackams, Hampumep
MIPOLIECCOB B OPraHU3Me MPU ITYOOKOBOJAHOM HBIPSIHUU

KHUOAKOCTH oT I‘J'IY6I/IHBI

ATMoOc(epHOe NaBJICHUE
69

Atmocdepa 3emnu U aTMocdepHoe

JIaBJICHUE. [IpyuunnsI
CYIIIECTBOBaHUS BO3/YIITHOU
000J10YKH 3emin. OmsIT

Toppuueinu. M3mepenue

DKcIepUMEeHTaIbHOE O0HApYXKEeHHEe aTMOC(EpHOro AaBieHUs. AHAIU3 U
O0OBSICHEHHE OMBITOB U MPAKTUYECKUX CUTYaIlHil, CBS3aHHBIX C AEHCTBHEM
aTMOC(EepHOTO AaBIEHHUS.

OObscHeHue cylnlecTBOBaHUA aTMocheppl Ha 3emile U  HEKOTOPBIX
IJIAHETax WK €€ OTCYTCTBHS Ha APYrux IyaHeTax u Jlyne




G¢

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

aTMoc(hepHOTro JaBICHHUS.
3aBUCHMOCTh aTMoc(hepHOro
JaBJICHUA OT BBICOTHI

Haja ypoBHeM Mopst. [TpuGopsr mis
M3MEpEeHMs aTMOCHEPHOTO AaBIICHUS

OObsicHeHHE W3MEHEHHs IUIOTHOCTH aTtMoc(epsl ¢ BBICOTOW H
3aBHCUMOCTH aTMOC(EPHOT0 1aBJIECHUS OT BBICOTHI.
Pemenne 3amau Ha pacdy€r aTMOC(HEpHOrO JIaBICHHUA.

ycTpoiicTBa GapomeTpa-aHepouaa

N3yuenne

JlelicTBHe SKHAKOCTH H
ra3a Ha HOrpy»éHHOe B
HHUX TeJo (7 4)

[eiictTBue XKUAKOCTM H Ta3a Ha
HOTPYKEHHOE B HUX TEIO0.
BriTankuparomias (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue
ten. BoznyxonnaBanue

OKcIlepUMEHTAIbHOE OOHApYyXEeHHE JAEHCTBHS JKUAKOCTM U Ta3a Ha
MOTrpyKEHHOE B HUX TEIIO.
OnpeneneHre  BbITAJKUBAIOIIEH
IIOrPY>KEHHOE B XKUIAKOCTD.
[IpoBenenue u 0OCYXAE€HUE OIBITOB, JEMOHCTPUPYIOLIUX 3aBUCUMOCTb
BBITAJIKMBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha TEJIO B JKMJKOCTH, OT 00BEMaA
MOTPYXEHHON B KHUAKOCTb YaCTHU TeJIA U OT IVIOTHOCTH JKUJIKOCTH.
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyEHHOMU B
KHUJKOCTb YacTH TeJa.

Pemenue 3aau Ha npuMeHEHHE 3aKOHA ApXuMena M yCJIOBHS IUIaBaHMS
Tel.

KoHctpynpoBanue apeomerpa wWiH
olpezesieHue €€ rpy30n0IbEMHOCTH

CUJIbI, JEWUCTBYIOLIEW HaA  TeJoO,

KOHCTPYUPOBAHUE  JIOAKH U

Paznea 5. Padora u

MOIIHOCTH. JHeprus (14 4)

PadoTa m MoIIHOCTH
(29

Mexanuueckas padota. MoOImHOCTb

DKcIepUMEHTAIbHOE ONpeieTIeHne MEXaHUYECKOH paboThl CHIIBI TSKECTH
IIpY MTAJICHAN TeJIa U CUJIbI TPEHMS NP PABHOMEPHOM IEPEMELICHUN Tella
110 TOPU30HTAIbHON IIOBEPXHOCTH.

Pacuér momuocTH, pasBHBacMOW IpH NMOAbEME IO JeCTHUIE. Pemenue
3aJa4 Ha pacy€T MeXaHW4eCcKoi paboThl M MOIITHOCTH

IIpocTbie Mexanusmsl (8

)

[IpocThie MeXaHU3MBI: pbIYar, OJIOK,
HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. IIpumeHnenue

[paBUjla PpPaBHOBECHS pblyara K
0JIOKY. «3010TO0€E IIPABUIIO»
MEXaHUKH. KILJ IIPOCTBIX

MEXaHU3MOB. HpOCTI)Ie MEXaHU3MBI

OnpeneneHI/Ie BbBIMI'PEIIIA B CHJIC IIPOCTBIX MCXAaHHM3MOB Ha IIPUMCEPE
pblyara, MoJIBUKHOTO U HEMOABMKHOTO OJIOKOB, HAKJIIOHHOMH MJIOCKOCTH.
WccnenoBanue ycnoBus paBHOBecHsl pblyara. OOHapyKeHHE CBOMCTB
MIPOCTBIX MEXAHU3MOB B PA3IUYHBIX MHCTPYMEHTAX M MPHUCIIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TaK)Ke B )KMBBIX opranusmax (MC —
Ouosiorus). DKCIEPUMEHTAIBHOE JOKa3aTeNbCTBO PABEHCTBA PabOT IMpH
MPUMCHCHUHN IPOCTHIX MCXAHU3MOB.




9¢

TemaTnueckuii 0J10K,
TeMa

OcHOBHOe coiep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH YYAIIUXCS (HA YPOBHE Y4eOHBIX
AeHCTBHIA)

B OBbITy M TexHHKe. Pbruaru B Tene
YeJI0BeKa

Omnpenenenue KII/I Hak1IOHHOMN MJIOCKOCTH.
Pemenue 3a1au Ha MpUMEHEHHE MTPaBUIIa PABHOBECHS pblyara U Ha pacuér
KI1/J]

Mexannuyeckasi JHeprus
(44)

Kunernueckass 1 noTeHUHAIbHAS
sHeprus. IIpeBpamienue oxHOrO
BUJAa MEXaHUYE CKOW SHEPruu B
JIpyro. 3aKOH COXpaHEHHsI U
W3MEHEHUS YHEPTUU B MEXaHUKE

DKCIIEpUMEHTAIILHOE ~ ONpE/CICHUEe HM3MCHEHHUS  KHUHETHUYECKOW M
MOTEHIIMAbHONH SHEPruM Tella NPU €ro CKAThIBAHUM 10 HAKJIOHHOM
TUTOCKOCTH.

@opMyIMpOBaHHE HAa OCHOBE
MEXaHUYECKOH SHEPTHH.
OO6cyxaeHre rpanui] MPUMEHUMOCTH 3aKOHA COXPaHEHUsI YHEPTUH.
Pernrenue 3a1a4 ¢ MCMOJIb30BAHUEM 3aKOHA COXPAHEHUS SHEPTHH

HCCIICAOBaHUA 3aKOHa COXPAaHCHUA

8 knacc (68 uacos)

TemaTnueckuii 0JI0K,
TeMa

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH YYAIIHUXCS (HA YPOBHE YU4eOHBIX
NeHCTBHIA)

Pazpgen 6. Temn

oBble siBJeHus (28 4)

CrtpoeHnue u cBoiicTBa
BeiecrBa (7 4)

OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUUECKOW TEOPHUH
CTpoeHus BemiecTBa. Macca u
pa3Mepbl aTOMOB ¥ MOJIEKYJ.
OTMBITHI, MOATBEPKIAOIINE
OCHOBHEIC MIOJIOKCHUS

MOJIEKYJIIPHO-KUHETUYECKON
Teopun. Mojenu TBEPAOro, KUIKOTO
u razo00pa3Horo COCTOSIHHI
BemiecTBa.  Kpucramimueckue u
amop(HbIe TBEPABIE TENA.
OObsicHeHne CBOWCTB rasos,
JKUJIKOCTEM W TBEPABIX TEN Ha
OCHOBE I0JIOKEHUN MOJIEKYJISIPHO-

HabGnronenne u WHTEpHpeTanusi ONBITOB, CBHUIETEIBCTBYIOUIMX 00
aTOMHO-MOJIEKYJISIPHOM CTPOEHHM BEILECTBA: OMNBITHI C PAaCTBOPEHHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

Pemienue 3agay Mo OIEHHMBAHUIO KOJIMYECTBA aTOMOB WM MOJEKY1 B
enuHuIe 00bEMa BElIEeCTBA.

Onenka yOeAUTENbHOCTH ATUX 0OOCHOBAHUIA.

OObsicHeHrEe OpOYHOBCKOTO JIBHKEHUS, SBJICHUS NUPPy3un U pasnuyuit
MEX/y HUIMU Ha OCHOBE MOJIOKEHUI MOJIEKYIIPHO-KMHETHYECKOH Teopuu
CTPOCHUSI BEIECTBA.

OOBsicHEeHHE OCHOBHBIX pa3jiMYUil B CTPOCHUU Ta30B, XHUJIKOCTEH H
TBEPBIX TEJ C UCTIONH30BAHUEM ITOJIOKEHUH MOJIEKYISIPHO-KUHETHIECKOM
TEOPHH CTPOCHHUS BEIIECTBA.

[IpoBeseHne OMBITOB IO BHIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHON COIHU
WIN caxapa.




L

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

KMHEeTH4Yecko Teopun. CmaunBaHue
U KalWUIAPHbIE SIBICHUSL.
TennoBoe paclIMpeHHe U CxKaTUe

[IpoBenenne U OOBACHEHHE OIBITOB, AEMOHCTPHUPYIOUINX KaNHUISPHBIC
SIBJICHUS U SIBJICHHE CMAYUBaHMs.

OOpsicHEeHHE POJIM KANWUIAPHBIX SIBJICHUN JJIs1 TOCTYILUIEHUS BOJIBI B
OpPraHMU3M PaCTCHHIA.

Habntonenue, mpoBeneHHE M OOBSCHEHHE OINBITOB IO HAOIIOICHHIO
TEIUIOBOTO PACLUIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEIl.

OOmpsicHeHHEe coXxpaHeHHUs] 00bEMa TBEPIBIX TEJl, TEKyYeCTH JKUAKOCTH (B
TOM YHCJIE, Pa3HHUIBI B TEKY4YECTH [UI PA3HbIX JKUAKOCTEH), JaBIICHUS
rasa.

[IpoBenenue OMBITOB, JIEMOHCTPUPYIOLIMX 3aBUCUMOCTH
BO3/lyXa OT €ro 00bEMa U HarpeBaHuUs WM OXJIAXKICHUS,

U UX OOBSACHEHHE HAa OCHOBE aTOMHO-MOJIEKYJSPHOTO YyueHHs. AHaiu3
MIPAKTUYECKUX CUTYAILMH, CBA3AHHBIX CO CBOMCTBAMHM I'a30B, JKUJIKOCTEH U
TBEPJBIX TEI

JaBICHUA

TenJioBble mpoueccol
21 9)

Temneparypa. CBs3b TeMmIepaTypbl
CO CKOPOCTBIO TEIUIOBOI'O JIBUKEHUS
4acTull.

Buytpennss sHeprus.  CrnocoObl
U3MEHEHUsT BHYTPEHHEW SHepruu:

Terjonepenaya M COBEPILCHHE
pabotel. Buael  Temonepenayu:
TEMJIONPOBOJHOCTbD, KOHBEKIIHS,
W3JTyYEHHE.

KonnyectBo TeImwioTel.  YiaenabHas
TEeNJIOEMKOCTh BEIIIECTBA.
Tennoodmen " TETIJIOBOE

paBHOBecHe. YpaBHEHHE TEIJIOBOTO
OajaHca.

IInaBnenue " OTBEpP/ICBaHUE
KPUCTAJUTMYECKUX BEIICCTB.
YV nenpHas TENI0Ta IIJIaBICHHUS.

O60cHOBaHME NPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHUE pa3IMYHbIX CIOCOOOB U3MEPEHUS U ILIKaJI TeMIIepaTyphl.
HaGmtonnenue u OOBSICHEHHE OIBITOB, JEMOHCTPUPYIOUIMX H3MEHEHHUE
BHYTPEHHEH OSHEpPruM Teja B pe3yibTare TeIjonepesaud 1 padboTbl
BHEIIHUX CHIL

HaGmtoneHne u  0OBSACHEHHE OIBITOB, OOCYXXIEHHE NPAKTUYECKUX
CUTyalluid, JeMOHCTPUPYIOIIUX pa3IMYHbIe BHIBl  TEIUIONEPEIaUH:
TEIIONPOBOAHOCTb, KOHBEKIINIO, U3ITyUEHHE.

WccnenoBanue sBieHHUS TEIJIOOOMEHAa MpPH CMEIIMBAaHUU XOJIOJHOW M
ropstueii BOABL.

HaGnroneHne yCTaHOBJIGHHUSI TEIUIOBOTO PABHOBECHS] MEXIY Topsiued |
XOJIOAHOU BOJIOM.

Ompenenenue (M3MepeHHE) KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
IIPU TEMIIO0OMEHE ¢ HarpeThIM METAJUIMYECKUM LIMIUHIPOM.
Onpenenenue (U3MepeHne) yaeIbHON TEIUIOEMKOCTH BellecTBa. Perenue
3aJa4, CBA3aHHBIX C BBIYUCICHHEM KOJUYECTBA TEIUIOTHI U TEIUIOEMKOCTH
MIPH TEMJI000MEHE.




8¢

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

[TapooOpa3oBanre U KOHJEHCALIMS.

Ucnapenue. Kunenue. VYaenpHas
TETIOTa napooOpa3oBaHMs.
3aBUCUMOCTh TEMIIEPaTyPbl KUTICHUS
oT aTMochepHOoro JTABJICHHUS.
BnaxxnocTs Bo3ayXa.

DHeprust TOILJIMBA. VnenbHas
TEIJIOTa CTOPAHMS.

[TpuHIMIBIT ~ pabOTBI  TETUIOBBIX
BATATEJIEH. KIILJI TEIUIOBOTO
JIBUTATEIs.

TermoBble JABUraTeNd U 3aIIUTa
OKPYKaroIEe Cpebl.
3aKOH COXpaHEHUs W MpeBpalICHUs
SHEPrUM B  MEXaHUYECKHX H
TCIJIOBBIX IIpoLeccax

AHanu3 cuTyauuil NpPaKTHMYECKOIO HCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M MaTepualioB, HalpuMep B LEISIX 3HEProcOepexeHus:
TETUTOM30JISIIKSA, SHEProcOeperaroIne KpoIii, TEPMOAKKYMYJISTOPHI U T.
.

Habntonenne sBieHuit wucmapeHuss W KOHJeHcanuu. McciemoBaHue
porecca HCHapeHUsl pasIM4HbIX JKuAkocTe. OObscHEHUe SBIEHUM
HCIIApPEHUs U KOHAECHCALMU HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
HabGmtonenne u  oObsiCHEHHWE IIpoliecca KHUIIEHUS, B TOM 4YHCIe
3aBUCHUMOCTH TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.
Omnpenenenue  (M3MEpPEHUE) OTHOCUTENIBHOW  BIIAXKHOCTHU
HaGmtonenne npouecca MiaBi€HUs KPUCTANIMYECKOTO
HaIpuMep JIbJa.

CpaBHeHHE IPOLECCOB IIABJICHUS KPUCTAIUIMUECKUX TEJI U Pa3MAT4eHUs
IIpYU HAarpeBaHUU aMOP(HBIX TeJl.

Omnpenenenue (M3MEpEHHE) YIENbHOM TEIUIOTHI IUIABJICHMS  JIbJA.
OObscHEHUE SBICHUH IJIABJICHUS U KPUCTAUIM3aLUU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHS.

Pemenue 3agau, CBA3aHHBIX C BBIYUCIEHHEM KOJMYECTBA TEIUIOTHI B
mpoueccax — TEIUIoNepeNaud Ipu  IUIABJIEHMM M KpUCTAJIM3alLluHy,
WCIIApEHUU U KOHICHCAIUH.

AHanu3 cuTyaluui NpPaKTHYECKOTO NPHUMEHEHUsS SIBICHUM IUIABICHUS U
KpUCTAININ3allMy, HalpuMep, IMOJIyYeHUE CBEPXUYHUCTBIX MaTepHalioB,
CoJIeBas TpeNKa U Jp.

AHanu3 paboTel M OOBSICHEHHWE MpUHIUINA JEHCTBHS TEIUIOBOTO
JBUTATEJIS.

Boruncnenne konumdecTBa TEIJIOTHI, BBIACISIONIEIOCSs MpPU CrOpaHUU
pasnuuHbIX BUOB TorunBa, U KII/I neurarens.

OO6cyxaeHre SKOJOTUYECKUX TMOCIEICTBUI MCIOJIb30BAHUS JIBUTATEICH
BHYTPEHHETO CTOPAHHUs, TEIUIOBBIX U THIPOIIEKTPOCTAHIIUN.

BO3/yXa.
BEIIECTBA,
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TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

Pasnen 7. DiekTpuyeckue 1 MarHuTHsole sisjienus (37 4)

JJleKTPUYeCKHUe 3apsi/ibl.
3apsizkeHHbIEe TeJia M MX
B3auMoaeiicTBue (7 4)

Onektpuzanua Ten.  JIBa
AIEKTPUUECKUX 3aPsI0B.
B3aumoneiicTBue 3apsoKeHHBIX  TeE.
3akon Kynona.

pona

Onektpuueckoe mnoje. [IpuHumn
CyNepIO3UINI ANEKTPUUECKUX
noned. Hocurenn »3ieKTpuyYECKUX
3aps1I0B. DneMeHTapHbIN

AIIEKTPUYECKHUH 3aps.

Crpoenue aroma. IIpoBogHuku u
JTUBJIEKTPUKUA. 3aKOH COXPaHEHMS
ANIEKTPUYECKOr0 3apsijia

HaGmonenne u rmpoBeneHHE OMNBITOB MO DIEKTPU3ALUH TeJl MpHU
CONMPUKOCHOBEHUH M MHIYKIIUEH.
HaOmromenne u  oOBICHEHUE
Pa3HOMMEHHO 3apPSKEHHBIX TElL.
OObsicHEeHHEe TpPUHIHMA ACHCTBUA 3JIeKTpockomna. OObsICHEHUE SIBICHUI
JJEKTPU3ALMU  TPU  CONPUKOCHOBEHMM T€l WM  HHIYKUHUEH C
WCIOJIb30BAaHUEM 3HAHUW O HOCHUTENAX JJIEKTPUUYECKHX 3apsloB B
BELIECTBE.

PacnioznaBanue u 0OBsSCHEHHE SBJICHHI 3JEKTPU3AIMH B MOBCEIHEBHOM
KU3ZHHU.

B3aUMOJICCTBUASL  OOHOMMEHHO U

Ha6J’II-OI[eHI/Ie H  OOBsICHEHHE OIIBITOB, WJUIOCTPUPYIOIIHUX  3dKOH
COXPAHCHUS SJICKTPHUICCKOIr'0 3apsaa.
Ha6J’II-OI[eHI/Ie OIIBITOB 10 MOJCINPOBAHUTIO CHJIOBBIX JIMHAM

IEKTPUUYECKOTO HOJIA.
HccnenoBanue JAEHCTBHSL DJIEKTPUYECKOrO OIS HA NPOBOJHUKU U
JUDJIEKTPUKU

IMocTossHHBIH
JIEKTPUYECKHH TOK
(20 v)

ONEKTPUYECKUT  TOK.  YCIIOBUSA
CYILECTBOBaHUS ANEKTPUUYECKOTO
TOKa. MICTOYHMKYN OCTOSIHHOTO TOKa.
JIeficTBAsSL  DNEKTPUYECKOTO  TOKa
(TerutoBoe, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKHM TOK B
KUAKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka.
DneKTpudecKoe HaNpsKEHUE.
ConpoTusienue MIPOBOHHKA.
VY nensHoe COINPOTHBIICHUE
BelecTa. 3akoH OMa s ydJacTka
LENH. ITocnenoBarenbHOE u
napajuleJIbHOE COeIMHEHUE

HaGmronenne pa3nuyHbIX BUAOB JCHCTBUS JIEKTPUYECKOTO TOKa U
oOHapyXeHHE STUX BHUJIOB JIEUCTBUS B TOBCEITHEBHOM KU3HHU.

CO6opka 1 ucIbITaHUE HIEKTPUIECKOH 1IN MTOCTOSHHOTO TOKA.
W3mepenue cuipl TOKa aMIepMeTpoM.

N3mepenue aiIeKTpUYECKOro HampshKeHUs BoJbTMETpoM. IIpoBenenue u
OOBSICHEHHE OIBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBIIEHUS TNPOBOJHUKA OT €ro JJIWHBI, IUIOIIAJU IONEPEUYHOro
CEUEHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PEZUCTOP,
OT CONPOTHBIICHUSI PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

IIpoBepka mnpaBWila CIOKEHHS HANPSDKEHUN MPU  MOCIENI0BATEIbHOM
COETMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna A CHUIBl TOKAa INPU MApaJIEIbBHOM COEIWHEHUU
PE3UCTOPOB.




0€

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

MIPOBOJIHUKOB.
Pabora u MOIIHOCTD
AIEKTPUUECKOTO TOKA. 3aKkoH

Jxoyna—JIenma. naeKkTponpoBojKa

AHanu3 cuTyaluil MOCIEIOBATEIBHOTO M MapaJlieIbHOTO COCIMHEHUS
MIPOBOJHHUKOB B JIOMAIIIHUX 3JIEKTPHUUECKUX CETAX.

Pemenune 3amau ¢ ucnonb3oBaHueM 3akoHa Owma um Qopmyn pacuéra
ANEKTPUYECKOTO CONMPOTHUBIICHUS  TIPH MoCIeI0BaTeIbHOM u

U TOTpeOHUTeNH  AJIEKTPUUYECKON | MapajieIbHOM COCJMHEHUH MPOBOIHUKOB.
sHepruu B Obity.  Kopotkoe | Onpenenenue paboThl 3JIEKTPUYECKOrO TOKa, IPOTEKAIOIIETr0 4epe3
3aMbIKaHUE pe3ucrop.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKAa, BBIACIIEMON Ha
pe3ucrope.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 JIAMIIOUKY OT HampsHKEHUS
Ha HEH.
Omnpenenenne KII/I narpeBarensi.
UccnenoBanne mnpeoOpa3oBaHMsl SHEpPruM INpu  MHOAbEME  TIpysa
ANEKTPOABUTATEIIEM.
OObscHeHHE  yCTpoiicTBa M NPHUHIMIA  JEHCTBUS  JOMAIITHUX
AJIEKTPOHATPEBATEIBHBIX TPUOOPOB.
OObsicHeHHE MPUYMH KOPOTKOTO 3aMbIKaHHUS M MPUHIUNA JACHCTBUS
IIJIABKUX NPEJOXPAHUTEICH.
Pemenne 3amau ¢  ucnonb3oBaHueM  3akoHa JDxoyms—IJleHna.
HabutoieHne BO3HUKHOBEHUS 3JIEKTPUUECKOT0 TOKA B JKUJKOCTH
MarHuTHbIe SIBJeHUS [TocTtosiHHBIE MarHuThl. | MccnenoBanne MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MArHUTOB.
(64) B3aumoneicteue MOCTOSIHHBIX | M3yyeHne MarHuTHOTO HOJIsI TOCTOSTHHBIX MAarHUTOB MPU UX 00BEANHEHUH
MarHMToB. MaruutHoe 0JIE. | U pa3/IeJICHUH.

MarautHoe T1oJe 3eMId M €ro
3HAYCHUE JIJI JKU3HU

Ha  3ewmue. OmnbIT Opcrena.
MarauTHoe TOJI€ BIJIEKTPUUYECKOTO
TOKA. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHHUKE.
JleficTBe MarHMTHOrO MOJA Ha
MTPOBOJTHUK C TOKOM.

[IpoBenenue onbITOB 1O BU3yAIM3ALIMU TIOJISI TIOCTOSIHHBIX MAarHUTOB.
N3ydeHue siBieHUST HAMarHMYMBAaHUS BellecTBa. VccneqoBanne neicTBus
AJIEKTPUYECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.

[IpoBenenne  OMBITOB,  JEMOHCTPUPYIOIIMX  3aBUCUMOCTb  CHJIbI
B3aMMOJICVCTBUS KAaTyIIKM C TOKOM M MarHuTa OT CHJIBI M HaIlPaBIICHUS
TOKa B KaTYIIIKE.

AHanu3 CUTyalMd NpPaKTUYECKOTO MPUMEHEHHUS DSJIEKTPOMarHuToB (B
OBITOBBIX TEXHUYECKUX YCTPONCTBAX, MPOMBIIICHHOCTH, MEIUIIMHE).




TemaTnueckuii 0J10K,

OcHOBHOe coep:KkaHue

OcHOBHBIE BHbI 1eITEJILHOCTH YYAIIUXCS (HA YPOBHE Y4eOHbIX

TeMa AeHCTBHIA)

DIEeKTPOABUTATEIb nocTostHHOTO | M3yuenue ecTBUS MATHUTHOTO TOJIsI HA MIPOBOJIHUK ¢ TOKOM. M3ydyenue
TOKA. Hcnonb3oBanue | 1eUCTBUS SJIEKTPOIBUTATENS.
anektpoasurareneii B texuuueckux | Msmepenne KIIJ[ snexkrpoaBurarenbHOM ycTaHOBKHM. Pacrio3HaBaHue u
yCTpOMCTBAX aHAIM3 Pa3UYHBIX TMPUMEHEHHH DJICKTpOABUTATENIed (TPaHCIOPT,
Y Ha TPAHCIIOPTE OBITOBBIC YCTPOWCTBA U JIP.)

DJIeKTPOMATrHUTHAS OnbIThI ®dapagpes. SBnenue | ONBITBI MO HUCCIACAOBAHUIO SABJICHUSA BJCKTPOMArHUTHOW WHAYKIWH:

uHayKnus (4 4) AJIEKTPOMATrHUTHOMN WHIYKIWU. | UCCIIEJOBAHUE HM3MEHEHMM 3HAUYE€HMs] W HANpPaBJICHUS HMHIYKIHOHHOIO
IIpaBuiio Jlenua. TOKa
DIIeKTPOTreHepaTop. Cnoco0sl
MOJIYYEHUS DIIEKTPUYECKON SHEPIUH.
DIEeKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

PezepBHoe Bpems (3 1)

w
= 9 knace (102 vaca)

TemaTHuyeckmii 0JI0K,

OcHoBHOE€ coaecpikaHue

OcHoBHbIE BHIbI JIeITEJIbHOCTH Yuamuxcs (Ha YpoOBHE y‘leﬁHbIX

Yckopenune. PaBHOyCKOpeHHOE

TEeMa AeHCTBH)
Pasnen 8. Mexannueckue siiaenus (40 u)

Mexanuyeckoe Mexanuueckoe NBUKEHHE. | AHaIU3 U OOCYXXJEHHE pa3InYHbIX MPUMEPOB MEXaHUYECKOIOo

ABH:KeHHe M cmoco0bl | MarepuanbHas  Touka. Cucrema | IBHIYKEHMUS.

ero onucanus (10 v) OTCU€Ta. OtHocutenbHOCTh | OOCYyXK/I€HHUE TpaHUIl NPUMEHHUMOCTH MOJIEIM  «MaTepHuajbHas
MEXAHUYECKOTO JIBH)KEHUS. TOYKa».
PaBHomepHOe npsmMoiuHeiiHoe | OnucaHue MEeXaHWYeCKOro JBWKEHHUS Ppa3fIMuYHbIMU  CIIOCOOaMu
JBUKCHHUE. HepaBnomepnoe | (ypaBHeHUe, TaOnuLa, rpaduk).
IpsIMOJIMHENHOE JIBUKEHHE. | AHAIU3  JKU3HEHHBIX CUTyallud, B KOTOPBIX MPOSIBISETCS
Cpenssii M MIHOBEHHAs CKOpPOCTb | OTHOCHTEIBHOCTh MEXAHUUYECKOIO JIBHIKEHMSI.
Tena npu HepaBHOMepHOM | HaGmroieHne MeXaHM4ecKoro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX
JIBUOKEHUH. TEJ OTCYETA.

CpaBHeHUe nyTel U TPAaeKTOPHIl IBUYKEHHSI OJTHOTO M TOTO K€ Teja
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TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

IIPSAMOJIMHENHOE JBHKCHUE.
CB00OOHOE ITaZICHUE.
Onbitet  [anmunes.  PaBHOMepHOE

JIBUXKEHHE M0 OKpyxKHOCTU. [lepuon
Y 4acToTa oOpalieHusl.

JluneitHas uW yriioBass CKOPOCTH.
LenTpocTpeMUTENBHOE YCKOPEHUE

OTHOCHUTEJIbHO pa3HbIX Tel oTcuéra. AHanu3 Tekcra [amuies 00
OTHOCHUTEJIbHOCTH JABUKECHMS;

OmnpenenieHrue cpeHel CKOPOCTH CKOJIBbXEHUSI OpyCKa WIIM JABUKECHUS
1IapuKa 10 HAKJIOHHOM MJIIOCKOCTH.

AHaim3 U 0OCyXKIeHHE CrHoco0OB MPHUOMMKEHHOTO OMpEIeIICHU
MTHOBEHHOW ckopocTtH. OmpenesneHne CKOPOCTH PaBHOMEPHOIO
JIBWKEHUs] (IIapuka B JKHUJKOCTH, MOJEIU 3JIEKTPUUECKOIro
aBTOMOOWJIS U T. I1.).

Onpenenenue nyTH, NPONHIEHHOIO 3a JaHHBIN MPOMEXYTOK BPEMEHHU,
U CKOPOCTHU Teja Ho IpaduKy 3aBUCUMOCTHU IIYTH PaBHOMEPHOIO
JBUOKEHUSI OT BPEMEHH.

OOGcyxneHue  BO3MOXXHBIX  NPUHIIUIIOB
HU3MEPSIOIINX CKOPOCTH (CIIUIOMETPOB).
Bbluuciienue myTu M CKOpOCTH NPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JIBMDKEHUM TeJla.

OnpeneneHue MNPOWIEHHOTO IYTH M YCKOPEHMs JIBUJKEHUS Tejla II0
rpaduKy 3aBHCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOIO
JBUKEHMSI T€JIa OT BPEMEHHU.

OmnpeneneHne yCKOpeHHs Tejla IPU PAaBHOYCKOPEHHOM JABM)KEHHUHU I10
HAaKJIOHHOM TUIOCKOCTH.

W3mepeHue neproja u 4acTOThl OOpaIeHUs Tela 10 OKPYKHOCTH.
Omnpenenenre CKOPOCTH PaBHOMEPHOTO IBUYKEHUS Tella IO OKPYKHOCTH.
Pemenune 3amau Ha oOIpenelcHHE KUHEMATHYECKHX XapaKTEPUCTHK
MEXaHUYECKOTO JIBH)KEHUS PA3INYHBIX BUJIOB.

Pacno3HaBanue ¥ NpUOMIDKEHHOE ONMCAHME pa3IMYHBIX  BHJIOB
MEXaHUYECKOT0 JBUKEHMSI B IPUPOJIEC U TEXHUKE (Ha MpUMepax cBOOOIHO
NaIAOUINX TeN, JIBUKEHUS J>KUBOTHBIX, HEOECHBIX TeJ, TPAaHCIOPTHBIX
CPEJIICTB U JIp.)

JIeUcTBUsT  MPUOOPOB,




€€

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BHbI 1eITEJILHOCTH YYAIIUXCS (HA YPOBHE Y4eOHBIX
AeHCTBHIA)

B3aunmoaeiicTBue e
(20 v)

IlepBbiii 3akoH Hbrorona. Bropoi
3akoH Hprlotona. Tperuii 3akoH
Herorona. IlpuHuun cyneprno3unuu
CHIL

Cuna ymnpyroctu. 3akoH ['yka. Cuna
TPEHMsI: CWJIA TPEHUS CKOJIbXXCHMS,
CUJIa TPEHHUs IOKOS, JPYTHe BUbI
TPEHMUSL.

Cuna TSKECTH U 3aKOH BCEMHUPHOI'O
TATOTEHUS. YCKOpEeHHe CBOOOJHOIO
najfeHus. J[BUKeHUE IJIaHET BOKPYT

Connua.  Ilepas  kocmuueckas
CKOpOCTb. HesecomocTb u
neperpy3KHu. PaBHoBecue

MaTepuaibHOW TOYKU. AOCOITIOTHO
TBEpHOE Teno. PaBHoBecue TBEPAOTO
Tela  C  3aKpEeIUIEHHOM  OChIO
BpameHusi. MomeHT cuibl. LleHTp
TSKECTH

HaGmonenne wu  o00CyXJIeHHWE OINBITOB C JIBIDKEHHWEM Tela IpHu
YMEHBIIICHUH BIUSHUS IPYTUX TEJl, TPETATCTBYIOUIUX JIBH)KCHHUIO.
OO6cyxeHre BO3MOKHOCTH BBITIOJTHEHHSI 3aKOHA WHEPIUU B Pa3IUIHBIX
CHCTEMaxX OTCUETA.

HaGmonenne u 00CyXICHHE MEXaHWUYECKUX SIBICHUN, TMPOUCXOMISIINX B
cuctemMe otcuéra «Temexxkay mnpu e€ paBHOMEPHOM H YCKOPEHHOM
JBUKCHUH OTHOCUTENIBHO KaOWHeTa (PU3HKH.

JleficTBUST ¢ BEKTOpaMH CHJI: BBINOJHEHHUE 3aJaHHH IO CIOXKCHHIO U
BBIYUTAHUIO BEKTOPOB.

HabGmronenne  w/wim  mpoBeAEHHE  OMBITOB,  JEMOHCTPHUPYIOIIMX
3aBUCHMOCTh YCKOPCHHSI Tella OT MPHJIOKEHHOW K HEMY CHJIBI M MAacChI
Telna.

AHanu3 ¥ OOBSCHCHHE SIBIICHUH C HCIIOJIb30BAHHEM BTOPOrO 3aKOHA
HeroTona. Pemenue 3ama4 ¢ uCnoyib30BaHUEM BTOPOro 3akoHa HeloToHa 1
MpaBUjIa CIOXKEHUS CHJI.

Omnpenenenne >KECTKOCTH NPYKUHBI. AHaIM3 CUTyalUud, B KOTOPBIX
HaOmonatoTcs  ymnpyrue  nedpopmanud, W UX  OOBSICHEHHE C
MCIoJIb30BaHrEeM 3akoHa ['yka. Pemrenue 3aaq ¢ UCIoap30BaHUEM 3aKOHA
I'yka. UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT CHUJIBI
HOpMaJbHOTO naBieHus. OOCYyXIeHNUE Pe3yIbTaTOB HCCIICTOBAHUS.
Omnpenenenne kodpUIMEHTa TPEHUS CKOIbXKEeHUs. V3MepeHue CHIlbl
TpPEeHHsI TOKOs. PemnieHne 3amad ¢ MCIOJb30BaHUEM (OPMYIIBI JIJIST CHUITBI
TPEHUSI CKONbKEHHSI. AHATU3 IBUYKEHUS Tell TOJIBKO MO IEHCTBUEM CHUIIBI
TSHKECTH — CBOOOJIHOIO ITaJICHUS.

OObscHEeHHE HE3aBUCUMOCTH YCKOpPEHHUS CBOOOTHOTO MAJEHUS OT MAaCCHI
tenma. OTeHKa BETMYMHBI CHIIBI TATOTEHUS, NECHCTBYIOIIECH MEXITY ABYMS
TenaMu (711 pa3HbIX Macce).

AHamu3 JIBM)KCHHS HEOECHBIX TEN IMOJ ACHCTBHEM CHJIBI TATOTEHHUS (C
MCITIOJIb30BAHUEM JIOTIOJIHUTEILHBIX HCTOYHUKOB HH(POPMAILINH ).

Pemenue 3amad ¢ WCHONB30BaHWEM 3aKOHA BCEMHPHOTO TSATOTCHUS U
(dhopMyIIBI 1S pacdy€Ta CUIIBI TSHKECTH.
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TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

Habnronenne u oOCyXJeHHWE ONBITOB IO HW3MEHEHHIO Beca Tella IpHU
YCKOPEHHOM JIBHKCHHH.

AHanu3 ycioBUi BOZHUKHOBEHUSI HEBECOMOCTH U MIEPETPY3KHU.
Pemenue 3a1a4 Ha onpe/esieHUe Beca Tella B Pa3InYHBIX YCIOBHUSIX.
AHanmu3 cui, JEHCTBYIOIIMX Ha TeNo, IIOKOsIIeecs Ha
OrnpezienieHne HEHTPa THKECTU Pa3IMYHbIX Tell

orope.

33](0]-[])[ CoOXpaHEeHUst
(10 v)

Nmirynse Tena. N3menenune
uMmnyibca. Mmnynsc cuibl. 3akoH
COXpaHEHUs umnysibca. PeakTuBHOE
IBUXKEeHHe. MexaHudeckas pabora u
MOII[HOCTh. PaboTa CHII TSKECTH,
yOpyroct, TpeHus. CBsi3b 3HEPIUH
U paboTBHI.

[loreHuuanpHas  SHEPrus  Tena,
NOJHATOTO  HAJ  IOBEPXHOCTHIO
semnu. [loTeHuuanbHas  SHeEprus
CKaTOU NPYKHUHBI.

Kunernueckas sueprusi. Teopema o
KUHETUYECKON SHEPIUHU.

3aKOH COXpaHEHUS MEXaHMYECKOU
SHEPTUH.

HaGmonenne u OOCYXJCHHE OIBITOB, JEMOHCTPUPYIOIINX Tepeaady
UMITyJIbCa MPU B3aUMOJICHCTBUU TEJN, 3aKOH COXPAaHEHHs HMMITYJIbCa MPU
a0COJIFOTHO yIIPYTOM M HEYIIPYroM B3aMMOJICHCTBUU TEII.

AHanu3 cHTyalMii B OKPY)XKAaIOIIeH XHM3HU C HCIOJIb30BAHUEM 3aKOHA
COXpaHCHHS UMITYJIbCA.

Pacrio3HaBaHue sSBJICHUS PEAKTUBHOTO IBH)KCHHS B IIPHUPOJIC U TEXHHUKE.
[TpuMeHeHre 3aKOHA COXpAHCHHUS HMIYJIbca IS pacuéra pe3yibTaToB
B3aUMOJICHUCTBHS Tel (HA TMPUMEpPax HEYINPyroro B3auMOICHCTBH,
YIIPYroro MEeHTPAIbHOTO B3aMMOICHCTBHS JIBYX OJMHAKOBBIX TEJ, OJHO M3
KOTOPBIX HETOABHIKHO).

Perenue 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHA COXPAHEHHSI UMITYJIbCA.

Omnpenenenue pabOThl CHUJIBI  YNPYrOCTH HpU  MHOABEME Ipy3a C
HCIOJIb30BAaHNEM HEMOBUKHOTO U TOJIBUKHOTO OJIOKOB.

N3mepenne MOIHOCTH.

WN3mepenne MNOTEHIMAIBHOW JHEPrHMM  yNpyro AePOpMUPOBAHHOM
MPYKHUHBI.

N3mepenne KNHETHYECKON YHEPTUHU Teja MO JUIMHE TOPMO3HOTO IyTH.
OKCIIEpUMEHTAIBHOE  CPaBHEHUE U3MEHEHUS NOTCHUUAJIBHOU U
KMHETUYECKOM SHEPruil Tella IIPU ABUKEHUU 110 HAKIIOHHOM IUIOCKOCTH.
OKClepUMEHTalIbHAsl IPOBEPKA 3aKOHA COXPAHEHMsI MEXaHWYECKOU
SHEPTUU NpU CBOOOIHOM Ma/IEHUN.

IIpuMeHeHHE 3aKOHA COXPaHEHUS MEXaHUYECKOM DHEpPruu i pacuéra
MOTEHIMATbHON W KHUHETHYECKOW »Hepruil Ttenma. Pemienwe 3amad ¢
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUsI MEXaHUYECKON DHEPIUU




GE

TemaTnueckuii 0J10K,

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX

TeMa AeHCTBHIA)
Pasnen 9. Mexanuveckue kojie0anus U BoJHbI (15 1)
Mexannueckue KonebarenbpHoe nBwkeHue. | Habmonenne kosneOaHWil 1Moj MEHCTBHEM CHUJI TSDKECTH W YIPYTOCTH H
KkoJie0anus (7 ) OcHOBHbIE XapaKTePUCTUKHU | OOHApY)EHHE MOAOOHBIX KOJICOAHHI B OKPYKAIOIIEM MHpE.
KoJe0aHui: nepuo, yacTtoTa, | AHanu3 KoyiebaHui rpy3a Ha HUTU U Ha npyxkuHe. OnpenencHue 4acToThl
amuiMtyna.  MaTtematuueckuid U | KoJeOaHMH MaTEMaTHUYECKOTO U MPYKUHHOTO MATHUKOB.
PYKUHHbBIN masTHUKU. | Habmionenue u  oObsicHeHHMe sBIIeHUS pe3oHaHca. VccnenoBaHue
[TpeBparienue SHEPTUu IpY | 3aBUCUMOCTH T€PHOa KOJIeOaHHid MOIBEIIEHHOTO K HUTH TPYy3a OT JIMHBI
K0J1e0aTEeIbHOM JIBH)KEHUU. HUTH.
3aryxaroiue koneOanus. | [IpoBepka He3aBUCHMOCTH IepHoJa KoyieOaHUM rpy3a, MOJBELIEHHOIO K
Breinyxaennbie Koje0aHus. | JIEHTe, OT Macchl Ipysa.
Pe3onanc Habuntonienne n o0CyX/I€HHE ONBITOB, AEMOHCTPUPYIOLIUX 3aBHUCHUMOCTb
nepuoja KoyiebaHui Mpy>KUHHOTO MasiTHUKA OT MACChl Ipy3a U >KECTKOCTH
TIPYKUHBIL.
[IpumeHeHne MaTEeMaTHMYECKOTO M MPYKUHHOTO MasTHUKOB B KaueCTBE
MOJIETICH JIJIsl ONTMCAHUS KOJICOAHHI B OKPYXKAIOIIIEM MHUPE.
Pemenne 3amad, CBSI3aHHBIX C BBIUMCICHHEM WM OILIEHKOW YacCTOTHI
(mepuona) xoseOaHui
Mexanuyeckne BoOJIHBL | CBoiicTBa  MexaHuueckux  BOJH. | OOHapyXeHHe U aHAIU3 BOJTHOBBIX SIBJICHUN B OKPY)KAIOIIEM MHUPE.
3ByK (8 u) Jlniuna  BomHbl.  Mexanuueckue | HaOnroneHue pacnpocTpaHeHUsi MPOJOJBHBIX M IONEPEYHbIX BOJH (Ha
BOJIHBI B TBEPIOM Tene, | MOAenu) U OoOHapyXeHHE aHAJIOTWYHBIX BHJAOB BOJH B MpHUpPOAE (3BYK,

CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTH 3Byka W BBICOTa
toHa. OTpaxkeHue 3Byka. Hppa3Byk
U YIIbTPa3BYyK

BOJISIHBIE BOJIHBI).

Brluucnenue IMHBI BOJHBI M CKOPOCTH PACIPOCTPAHEHHS] 3BYKOBBIX
BOJIH. DKCIEPUMEHTAJIBLHOE ONMpPENeNIeHHe TPAHUI[ YaCTOTHI CIBIITUMBIX
3BYKOBBIX KOJIEOaHUH.

HaGmronenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIE C
WCIIOJIb30BAHUEM MY3BIKAIbHBIX HHCTPYMEHTOB).

HabGmronenue u 00bsCHEHNE SIBICHHS aKyCTHYECKOTO Pe30HaHCa.

AHanM3 OpPUTHMHAIBHOTO TEKCTa, MOCBAIIEHHOIO MCIOJIb30BAHUIO 3BYKa
(wm ynpTpa3ByKa) B TEXHHKE (dXOJIOKAIUs, YIbTPAa3ByK B MEIUIIMHE U
Jp.); BBITIOJIHEHUE 33JJaHUH 10 TEKCTY (CMBICIIOBOE YTECHHE)




9€

TemaTnueckuii 0J10K,

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX

TeMa AeHCTBHIA)
Pazznen 10. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)
DJIEKTPOMATHUTHOE DJIEKTPOMarHuTHOE noue. | [Tocrpoenune paccyXJIeHUH, 000CHOBBIBAIOLIUX B3aMMOCBS3b
noJje H | DJIEKTPOMArHUTHbIC BOJIHBI. 3JEKTPUUYECKOTO U MArHUTHOTO TOJIEH.
3JIeKTPOMATHUTHbIE CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH. | DKCHEPUMEHTAIbHOE U3yYE€HUE CBOWCTB AJIEKTPOMArHUTHBIX BOJIH (B TOM

BOJIHBI (6 1)

[[lxkana >IE€KTPOMAarHUTHBIX BOJIH.
Hcnonb3oBaHue 3J€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H.
DJIeKTpOMarHuTHas IMpUpojaa CBeETa.
CkopocTb cBera.

BonnoBkIe cBOMCTBa cBETa

YHCIIe C IIOMOIIBI0 MOOMIILHOTO TenedoHa).

AHanm3 peHTIeHOBCKMX CHUMKOB Y€JI0BEYECKOTO OpraHU3Ma.

Ananns TCKCTOB, OIIKCBIBAIOIIUX IIPOABJICHHA JJICKTPOMArHUTHOI'O
W3IYyYCHUsT B TPHPOJIC: KUBBIC OPraHU3Mbl, W3JIy4YCHUS HEOCCHBIX Te
(CMBICIIOBOE UTEHUE).

PacriosHaBaHue M aHAU3 PA3JIUYHBIX TPUMEHEHUH 3JICKTPOMArHUTHBIX
BOJIH B TCXHUKE.

Pemienne 3amady ¢ ucnonb3oBaHueM  popmyn s
OJICKTPOMArdMTHBIX BOJIH, JJIMHBI BOJIHBI 1 4aCTOTHI CBCTA

CKOpPOCTH

Paznen 11. CBeroBble siBjenus (15 4)

3aKOHBI
pacnpocTpaHeHusl CBeTa
(6 9)

Uctounuku csera. JlyueBas mMojzenb
CBeTa. [TpstmonuHeitHOe
pacrpocTpaHeHue CBeTa. 3aTMEHHS
Connua u Jlynsl. OTpaxeHue cBera.
[Tnockoe 3epkano. 3aKOH OTpa)KeHUs
CBeTa.
[Ipenomnenue
MPEJIOMJIEHUS CBETA.
[TonHoE BHYTpEHHEE OTpaXKEHHUE
cBera. Mcnonb30BaHUE BHYTPEHHETO
OTpaXKeHUS B ONITUYECKUX
CBETOBOJAX.

cBeTa. 3aKkoH

Habnronenne OmbITOB, JEMOHCTPUPYIONIMX SIBICHUE MPSIMOJUHEHHOTO
pacrpocTpaHeHHsl cBeTa (BO3HHMKHOBEHHME TEHHW U IOJIYTEHH), U HX
MHTEPIPETAIHS C UCIIOJIb30BAHHEM TIOHSATHS CBETOBOTO JTyYa.

OOBsicHEHHE U MOJIETTMPOBAHUE COJIHEYHOTO U JIYHHOI'O 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPaK€HHMS CBETOBOTO Jyda OT yria
najIeHusl.

N3ydyeHue cBONCTB M300pakeHMsI B IUIOCKOM 3epkaie. Habmionenue u
OOBSICHEHHE ONBITOB IO MOJYYEHHIO H300pak€HU B BOTHYTOM U
BBINIYKJIOM 3epkaynax. HaOmioneHne W OOBSICHEHHE OMNBITOB IO
IIPEJIOMJICHHUIO CBETa Ha TPAHULE PA3TUYHBIX CPEJ, B TOM YHCIIE OIBITOB C
MOJTHBIM BHYTPEHHHM OTpaKeHHeM. llccienoBaHne 3aBHCHMOCTH YIiia
MPEJIOMJICHUsI OT YIjla MajJeHUs CBETOBOTO JIyda Ha I'PaHUIE «BO3TyX—
cTeksio». Pacrmo3HaBaHuWe SIBICHWH OTpakeHUS W TPEJIOMIJICHHS CBETa B
MIOBCEJTHEBHON KM3HU. AHAIU3 M OOBACHEHHE SBJICHHS ONTHYECKOTO
MHUpaka. PemieHne 3agad ¢ HCIONB30BAaHWEM 3aKOHOB OTPAXKEHUS U
IIPEJIOMJICHUS CBETa




LE

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA yPOBHE y4eOHbIX
AeHCTBHIA)

JIuH3bI W onTHYecKHe
npudopsl (6 4)

JluHza, Xxon Jyyed B  JIMH3E.
OnTuueckas cucrema.
OnTuueckue pUOOPHI:

¢dboToanmapar, MUKPOCKOIT

A TenecKkolm. I'ma3 Kak omnTudeckas
cHCTEMA. bmmzopykocTts i
JATbHO30PKOCTh

[Tonyyenune n300paKeHUH C MOMOINBIO COOHMpAIOIIEH M PAacCEHBAIOIIECH
JIMH3.

Omnpenenenue HOKYCHOTO PacCTOSIHUSA U ONTHUYECKOM CHilbl coOuparoleil
JIMH3BL.

AHanu3 ycTpolcTBa M NPUHLHMIIA AEUCTBUS HEKOTOPBIX ONTHYECKUX
npubopoB: (oToanmnapara, MUKpOCKOIa, TEJIECKOIIA.

AHanu3 sBICHUNA OJIM30PYKOCTH M JTAIBHO30PKOCTH, IPUHIIUIIA JICHCTBUS
OYKOB.

Pa3noxenue 0eJsioro
cBeTa B crekTp (3 4)

Paznoxxenue 6enoro ceeta B CHEKTP.
OnNBITHI HeroTona. CnoxeHue
CIEKTPaJbHBIX 1BETOB. Jlucnepcus
cBeTa

Habumtonenue no pasznoxenutro Oenoro csera B cnektp. HabOmonenue u
OOBSICHEHUE OIBITOB I10 MOJIYYEHHUIO O€JOro CBeTa IpU CIO0XKEHUU CBETa
Pa3HbIX L[BETOB.

[IpoBeneHue u 0OBSACHEHHE ONBITOB IO BOCHPUATHIO L[BETA MPEIMETOB
pH UX HAOJIOICHUY Yepe3 BETOBbIC (GMIBTPHI (IIBETHBIC OYKH)

Pasznen 12. KBanToBbie siBjaenus (17 1)

Hcenyckanue U
NOIJI0IeH e cBeTa
aromoM (4 4)

OmnsiTel Pesepdopna m mnanerapHas
MOJIeJIb aTOMa.

Mopens atoma bopa. Mcnyckanue u
IOIJIOUICHUE CBeTa aTOMOM. KBaHTHI.
JInHelyaTeie CIIEKTPBI

OO6cyxnenue menu omnbIToB Pesepdopra 1mo uUCCIENOBaHUIO aTOMOB,
BBIJIBKCHHE TUTIOTE3 O BO3MOXHBIX PE3YJIbTaTaX OMBITOB B 3aBHCUMOCTH
OT TPEIOJIaraéMOTr0 CTPOCHHSI aTOMOB, ()OPMYIMPOBAHHE BBHIBOJOB W3
PE3yIbTaTOB OIBITOB.

OO6cyxaeHre MPOTUBOPEUN TUTAHETAPHOW MOJENM aToMa M OCHOBaHUH
JUIs TUTIOTE3bI bopa o cTarmoHapHBIX OpOUTaX IEKTPOHOB.

Ha0roieHne CIIONTHBIX U JIMHEHYATHIX CIICKTPOB H3ITYUYCHUS PA3TMIHBIX
BenecTB. OObsICHEHNE TUHEHYAThIX CIIEKTPOB U3ITYUSHHS

Ctpoenue
siapa (6 1)

aTOMHOI0

PaguoaktuBHOCTE. Anbda-, Oerau
ramma-Hu3JIy4eHUsl. Crpoenue
aTOMHOTO snpa. Hykinonnas moznens
aTOMHOT'O a1pa. N3oromnsL.
PanuoakTuBHBIE MIpEBPAILICHMUS.
Ilepuon nomypacnaza.

HevictBus palHOaKTUBHBIX
M3JTy4YEHUH Ha )KUBbIE OPraHU3MbI

OOcyxneHrne BO3MOXKHBIX THUIIOTE3 O MOJENSAX CTPOSHUS  sijipa.
Omnpenenenue cocraBa saep MO 3aJaHHBIM MAacCOBBIM U 3apsIOBBIM
YHCIIaM | TI0 TTOJOXKEHHUIO B TIEPUOAMYECKON CHCTEME JIEMEHTOB. AHAIN3
W3MEHEHHUS COCTaBa siipa M €ro MOJOXKEHUS B MEPHOJUYECKON CHUCTEME
TIPH O-PATAOAKTUBHOCTH.

HccnenmoBanne  TpPEeKOB  0-4acTUI] MO TOTOBBIM  oTorpadusM.
O6HnapyxeHne ¥ HU3MEPEHHE paJAHAIlMOHHOTO (OHA C TOMOIIBIO
JO3UMETpa, OIEHKa €ro WHTCHCHMBHOCTH. AHamM3 OHOJOTHYECKHX

W3MEHEHUH, TPOUCXOIAIINX MOJ AEHCTBUEM PATMOAKTUBHBIX U3JIYUYECHUN.




8¢t

TemaTnueckuii 0J10K,
TemMa

OcHOBHOe coep:KkaHue

OcHOBHBIE BHbI 1eATEJILHOCTH YYAIIUXCS (HA YPOBHE y4eOHbIX
AeHCTBHIA)

SAnepubie peakuuu (7 4)

S nepHblie peaKuuH. 3aKOoHBI
COXpaHEHHUS 3aps0BOTO u
MaccOBOI'O 4YHCENl. ODHEpPrus CBs3U
aToMHbIX snep. CBsi3b Maccel U

sHepruu. Peakumm  cuHTE3a U
JIeTIeHUs OEp.
WUctounuku sHeprun ConHua u

3BE31. SmepHast sHEpreTuKa

Pemenue 3agau ¢ KCIOJIB30BAHMEM 3aKOHOB COXPAHEHHUS MAacCCOBBIX U
3apsAOBBIX YMCEN Ha OIpeiesieHue pe3ylbTaToB SACPHBIX peakIuil;
aHaJIN3 BO3MOKHOCTH WJIM HEBO3MOXKHOCTH SJIEPHOU PEAKIIUH.

Or11eHKa YHEPTUU CBS3M SACP C UCIOIB30BaHUEM (POpMYIIbI DHUHINTEHHA.
OO6cyxaeHne NepcreKTHB UCIOIb30BAHUS YIIPABIIIEMOTO TEPMOSIEPHOTO
CUHTE3a.

OOcyxIeHrne TPEeUMYIIECTB M IKOJIOTHYECKUX IPOOIEeM, CBS3aHHBIX C
SIICPHOM YHEPTETUKON

IloBTOpPUTEJIBHO-0

0o0marommii MoayJsb (9 4)

CucreMaruzanus u
000011IeHHE MPEIMETHOTO
COJlep)KaHHsi W  OIbITa
JeATSILHOCTH,

IPUOOPETEHHOTO npH
U3y4eHHH BCEro Kypca

(10737041

O06oO0meHrne coaepkaHusl Kaxao0ro
U3 OCHOBHBIX pa3JeloB  Kypca
GU3UKHA: MEXaHWYECKHE, TEIUIOBBIC,
AJIEKTPOMArHUTHBIE, KBAHTOBBIE
SIBJICHHS.

Hayunplii meron no3HaHus M €ro
peanu3anus B (bU3UIECKUX
HCCIIEIOBAHUSX.

CBi3b  (UM3UKH W  COBPEMEHHBIX
TEXHOJIOTHI B 00JIacTH Tepeaaqu
uH(popMaIuy, JHEpreTHKE,
TPaAHCIIOPTE

Boimonnenune — y4eOHBIX — 3a/laHUM, TpeOyIoImMX  JEeMOHCTPALUU
KOMIIETEHTHOCTEM, XapaKTEePU3YIOLIUX €CTECTBEHHOHAYUYHYIO
rPaMOTHOCTb:

® T[IPUMEHEHMS IMOJYYEHHbIX 3HAHUU i1 HAYYHOIO OOBSCHEHUS
(Gu3NYEeCKUX SIBICHUHA B OKPYXArOIIed MPUPOAE U MOBCETHEBHON
KHU3HM, a TaKKe BbIABIEHUS (U3NYECKMX OCHOB  psza
COBPEMEHHBIX TEXHOJIOTHIA;
® I[IPUMEHEHUS OCBOCHHBIX OKCIIEPUMEHTAIBHBIX YMEHUH I
uccieoBaHus (PU3MUECKUX SIBIICHUM, B TOM 4YHCIE Ul POBEPKU
TUIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEN.
Pemrenne  pacy€THbIX 3ama4, B TOM  YHUCIE  IPEANOIAraroIIvX
HCIIOJIb30BaHNE (PU3MYECKOW MOJENM U OCHOBAHHBIX HA COJEpKaHUU
pa3IMYHBIX Pa3/IeloB Kypca (pU3MKH.
BelnonHenne W 3amura TPYNNOBBIX WIM WHAWBUAYAIBHBIX IMPOEKTOB,

CBA3aHHLIX C COACPKAaHHUEM KypCa (I)I/I3I/IKI/I




