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MNOSICHUTEJIBHASA 3AITUCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE IOJIOKEHUI U TPeOOBaHUI K pe3ysbTaraM OCBOSCHHS Ha 0a30BOM YpOBHE
OCHOBHOH 00pa3zoBaTebHON mporpammsl, npezcrasieHHsix B PI'OC OO0, a taxxke ¢ yu€ToMm (enepaibHOil paboyeld mporpaMMbl BocuTaHus 1 KoHuenuuu mpernojaBaHus
ydeOHoro npeameTa «Duznka.

CopeprxaHue TporpaMMBbl 1O (H3HKE HAlpaBlieHO HAa (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYyYAalOMMXCS W OPTraHM3alHI0 M3Y4YeHHs (DHU3WKH Ha
NIeSITETFHOCTHOM OCHOBe. B mporpaMme 1o (u3nke YIUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTo mpeamera B peanusamnun TpedboBannii ®I'OC OOO k mraHUPYyeMbIM JTHIHOCTHBIM U
METaNpeIMETHBIM PE3yNbTaTaM 00ydIeHHs, a TAK)Ke MEXKIIPEIMETHBIC CBSI3H €CTECTBEHHO-HAYIHBIX YUCOHBIX IIPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHMsI.

IIporpamma 1o ¢u3mKe yCTaHaBIMBAET paclpelesieHHe y4eOHOro marepuana 1mo rogaM oOydeHus (0 Kilaccam), IpeiiaraeT NPHUMEPHYI0 IO0CIeIO0BaTeIbHOCTD
N3y4YEeHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO CO/EPKAHMS U yUETe BO3PACTHBIX OCOOEHHOCTEH 00yJaromuxcs.

IIporpamma no ¢usnke pazpaboTaHa C HEIbIO OKa3aHUSI METOANIECKON TOMOIIY YIHUTEII0 B CO3IaHUU pabodeli MporpaMMsl 10 y4eOHOMY MPEIMETY.

dusuka sBIsETCH CHCTeMOO6paSyIOIlII/IM IJ1A €CTCCTBCHHO-HAaYYHBIX y‘-IC6HI)IX MpeaAMETOB, IMOCKOJIbBKY (I)I/I?;I/I‘-ICCKI/IC 3aKOHBI JIC)KAT B OCHOBC IMPONCCCOB U HBHeHHﬁ,
n3y4aeMbIX XMMHeEH, Orosorue, acTpoHoMued 1 (u3uueckoil reorpadueil, BHOCUT BKJIJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, NPEJOCTaBiIseT Haubojee sicHble 00pa3iibl
NMPUMECHCHUA HAYYHOI'0O ME€TOAA MMO3HAHUA, TO €CTh cnocoGa TOJIy4YCHUA TOCTOBEPHBIX 3HAHUM O MHpE.

OyiHa U3 TIIaBHBIX 337124 (U3MYECKOro o0Opa3oBaHus B CTPYKType 00Liero o0pa3oBaHusi COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYUYHON IPAaMOTHOCTH M MHTEpeca K
HayKe y 00ydaromuxcs.

Wzyuenne ¢puzuky Ha 6a30BOM YPOBHE IPEIIONATACT OBJAICHNE CICAYIOIMMH KOMIETCHTHOCTAMH, XapaKTEePU3YIOIINMH €CTECTBEHHO-HAYIHYIO I'PAaMOTHOCTb:

» Hay4YHO OOBSCHSTH SBJICHHS,
»  OLIEHHBATh U IIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICAOBAHNS;
»  MHTEPIPETHPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTeIbCTBA IS MIOJIYICHHS BEIBOIOB.

enn n3yyenns: Gu3mKu Ha ypoBHE OCHOBHOTO oOmiero oopaszoBanus ornpeznesieHs! B Konnennuu npenonaBanus yaebHoro npeaMera «Pu3nka» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit dexnepanuu, peanu3yromux OCHOBHBbIE 001Ie00pa3oBaTeNlbHBIC MPOTPAMMBI, YTBEPKAEHHOW pemeHneM Komermn MuHHCTEpCTBa HPOCBEIICHUS
Poccuiickoit ®eneparuu (npotokoit ot 3 nexkadpst 2019 r. Ne [TK-48H).

Hemn m3ydenns Gpu3uKu:
nproOpeTeHne HHTepeca U CTPEMIICHUS 00YJaIOUTIXCS K HAyYHOMY M3Y4EHHUIO IPUPOJIBI, PA3BUTHE X HHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
Ppa3BUTHUC Hpe}ICTaBHeHI/Iﬁ 0 HAYYHOM METOJIC MO3HAHUA U q)OpMI/IpOBaHI/Ie HCCIIEA0BATCIIbCKOIO0 OTHOIICHUA K OKPYXKAIOMIUM SIBJICHUSIM
(hopMupOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yIbTaTa H3y4eHU OCHOB CTPOCHHUS MaTepUH U (hyHJaMEHTANbHBIX 3aKOHOB (PH3HKH;

(hopMHpoBaHUE NPEICTABICHUIT O oK (QU3NKH [UIsl pa3BUTHUS PYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

pa3BHUTHE NPEICTABICHUH O BO3MOXHBIX chepax Oyaymer mpodeccCHoHaNbHOMN e TeNbHOCTH, CBI3aHHOM ¢ (PM3UKOM, TIOATOTOBKA K JaJbHEHIIEMy 00y4IeHHIO
B 3TOM HaIlpaBJICHUU.

JocTmkeHne 3THX 1ejei mporpaMmsl 1o (PU3NKe Ha ypPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CJISTYIONINX 3a/ay:

pUoOpeTeHNe 3HAHUH O IMCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHWIECKUX, TEIUIOBBIX, SJIEKTPUIECKNX, MATHUTHBIX U KBAHTOBBIX SIBIICHUAX;

NpUoOpeTeHNEe YMEHUH ONUCHIBATh U OOBSCHATH (PU3NYECKHUE SBICHHS C UCIIOJIB30BAHUEM ITOJTyYEHHbBIX 3HAHUIM;

OCBOCHHE METOIOB PCIICHUA HpOCTCﬁIHHX paC‘IéTHLIX 3aaa4 C UCIIOJIb30BAHUEM q)HSI/IquKI/IX MOHGHCﬁ, TBOPYECKUX U NNPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4;
Ppa3BUTHUEC yMeHI/Iﬁ Ha6J’[IOIIaTB MPUPOJIHBIC ABJICHUA W BBIIIOJIHATH OIIBITHI, HaGOpaTOpHBIC pa6OTBI 1 DKCTIEPUMECHTAJIBHBIC UCCIICIOBAHUA C MCIIOJIB30BAHUEM
U3MEPHUTENBHBIX IPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ HH(pOpManuerd (U3NIECKOTO COIEp)KaHHs, BKJIIOYas WHPOPMAIHUIO O COBPEMEHHBIX JOCTHXKCHHSIX (H3MKH, aHaIU3 |
KPUTHUYECKOE OLIEHNBaHNE HH(OpManumy;

3HAKOMCTBO CO cdepamu MpodhecCHOHATLHOW JeATEILHOCTH, CBA3aHHBIMHU C (DU3MKOW, U COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAHHBIMU HA JOCTHXKCHHUSIX
(u3MyecKoil HayKH.

Ha uzyuenne ¢pusnknu (6a30BbIi ypoBEeHb) Ha ypOBHE OCHOBHOTO 00IIeT0 00pa3oBaHust oTBoAUTCS 238 yacoB: B 7 Kilacce - 68 yacos (2 yaca B HeJlenio), B 8 kiacce - 68
yacoB (2 yaca B HeJieno), B 9 kiacce - 102 vaca (3 yaca B Hefelo).
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COJAEP KAHUE OBYYEHUA

7 KJIACC
Pa3zoen 1. Quzuka u eé ponv 6 NOZHAHUU OKPYIHCAIOU|E20 MUPA
®usnka - Hayka o npupoje. SIBnenus npupoapl. Pu3ndecKue ABICHHUS: MEXaHUIECKHE, TEIUIOBBIC, JIEKTPUUECKIE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIC.
Omnueckue BenmuuHbl. 3Mepenne gusmueckux BennanH. Ouzngeckne mpubdopsl. [Tlorpemuocts n3mMepennii MexxayHapoHas CHCTeMa eIWHUIIL.
Kak ¢u3nka u npyrue ecrecTBeHHbIE HAYKH U3Y4alOT NpUPOLy. EcTecTBEHHO-HAyYHBII METO/] TIO3HAHUS: HAOMIOACHNE, IOCTAHOBKA HAYYHOTO BOIIPOCA, BBIABIKECHHE
THIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, OOBACHEHHE HA0MOAaeMOT0 sBiIeHs. Onucanne GU3MIECKUX SBICHUH C TOMOIIBIO MOJEINEH.
Jemoncmpayuu
» MexaHuueckue, TEIUIOBBIE, JJICKTPHYECKHE, MAarHUTHBIC, CBETOBBHIC sBiIcHMA. Dusmyeckue NnpuOOpHl W Ipolenypa NPsAMBIX H3MEPEHHI aHAIOTOBBIM H
1 (POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol
OnpeencHue SHbI JSICHHUS Kbl H3MEPUTEILHOTO TPUOOpA.
W3mepenue pacCTOSHU.
N3mepenue 06bEMa KHUIKOCTH M TBEPIOTO Tema.
OmnpeneneHne pa3sMepoB MalbIX TEIl.
W3mepenne TemMnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMOMETPA U JaTYHKaA TEMIIEPATYPBHI.
[IpoBenenune nccae0BaHMs O IPOBEPKE THITOTE3BI: JATBHOCTD MOJIETA IApHKa, MYIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIIIe, YeM OOJIbIIe BHICOTA ITyCKa.
Pa3zoen 2. Ilepsonauanvnuie céedenus 0 cmpoenuu eeuiecmaea
CrpoeHue BelecTBa: aTOMBI 1 MOJIEKYJIBI, X pa3Mepsl. ONBITHL, TOKa3bIBAIOLINE TUCKPETHOE CTPOCHHUE BEIIECTBA.
Jpmwxenne wactui BemiecTBa. CBs3p CKOPOCTH JBIDKEHHS YacTHIl C TeMIeparypoil. bpoyHoBckoe nBmxenue, anddysus. B3anmopelicTBue yacTuil BelecTBa:
TIPUTSHKEHUE U OTTAJIKUBAHUC.
ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOCHHE T'a30B, KHUIKOCTEH M TBEPABIX (KPUCTAIUIMYECKHX) Tel. B3anMOCBsI3b MKy CBOMCTBAMH BEUIECTB B Pa3HBIX arperaTHhIX
COCTOAHHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM. OcobennocTu arperaTHbIx COCTOSIHUH BOJIBI.
JHemoncmpayuu
» Ha0OmoneHrne 6pOyHOBCKOTO JBHKCHUSL.
» Habmonenue auddysuu.
» Habmonenne sBIeHUH, OOBSICHIIOMNXCS MPUTSHDKEHUEM WM OTTAIKMBAHUEM YacTHII BEIIECTBA.

VVVVYVYVY

Jlabopamopuvie pabomvl u onvimul
» OueHka TyamMeTpa aToMa METOJOM PsIOB (C UcHoyb30BaHUueM (oTorpaduii). OmeIThl IO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
»  OnbITHI 10 0OHAPY)KEHHIO ICHCTBUS CHII MOJICKYJISIPHOTO IPUTSKECHUSL.

Pazoen 3. /leusicenue u e3aumooeiicmeue mei

Mexannueckoe IBrKeHHE. PaBHOMepHOe M HepaBHOMepHoe ABmkeHne. CkopocTh. CpefHsisi CKOPOCTh NMPU HEPAaBHOMEPHOM JBIDKEHWH. Pacuér myTd W BpeMeHH
TIBHKEHMS.

SBnenne wHepUWW. 3aKOH WHEPIHMH. B3amMopeicTBHe Tesl Kak NMpUYWHA M3MEHEHHsI CKOPOCTH JBHKEHHS Teln. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTh
BemecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00hEMA BEIECTRA.

Cuna Kak XapakTepucTuKa B3auMojaencTBus Tesl. Cuiia ynpyroctu u 3akoH ['yka. Mi3MepeHue cuiibl ¢ IOMOIIBIO JUHAMOMETpa. SIBICHUE TATOTEHUS U CHUJIA TAKECTH.
Cuiia TsKeCTH Ha JIpyrux miaHerax. Bec tena. Heecomocts. CriojkeHue cujl, HapaBiIeHHbIX M0 0AHON npsiMoi. PaBHoaelcTBytomas cuil. Cuina TpeHus. TpeHHne CKOJIbXEeHUs U
TpeHHe MoKosi. TpeHue B IPUPOJAE U TEXHUKE.

Jlemoncmpayuu

> HaOmoneHne MeEXaHHYECKOr0O ABMKEHUS TEJIA.



VVVVYVY

N3mepenue ckopocTy NpSMOIMHENRHOTO ABUKEHUS.
HaOnoneHue siBJI€HUsI MHEPLIWU.

HaOntonenne n3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBHU TeEll.
CpaBHEHHUE Macc 10 B3aUMOAEHCTBUIO TEJ.

CrnoxeHne CHJI, HAIPaBJICHHBIX M0 OTHOW IPSMOH.

Jlabopamopuvie pabomvl u onvimul

VVVVY

OrmpezenieHne CKOPOCTH PaBHOMEPHOTO IBIKEHHS (IIapHKa B KHUAKOCTH, MOJCIH JIEKTPHIESCKOr0 aBTOMOOHIIS U TaK Janee).
Ormpezenenue cpenHeil CKOPOCTH CKOJILKEHHSI OpycKa WM MIapyuKa N0 HAKJIIOHHOW IIJIOCKOCTH.

OrmpezenieHne IIOTHOCTH TBEPAOTO Telia.

OnBITH, TEMOHCTPUPYIOIINE 3aBHCUMOCTE PacTsDKeHHA (1eopMaliin) MPYKUHBL OT MPHUII0KEHHON CHITBL

OMNBITHI, IEMOHCTPUPYIOLIHME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHUS OT Beca Tejla M XapaKkTepa CONMPUKACAIOLINXCS TIOBEPXHOCTEH.

Pa3zoen 4. /lagnenue meépovix me, HcudKocmeil u 24306

Haenenue. CriocoObl yMEHbIICHHS U yBeIW4eHHs JaBieHus. /laBieHue raza. 3aBUCUMOCTb JaBJCHUs Taza oT 00béMa, TemnepaTypsbl. [lepenaua naBneHus: TBEpABIMU
TeJIaMHu, KUJKOCTSIMH | razaMu. 3akoH [lackans. [THeBMaTHUeCKHe MAITMHBL. 3aBUCUMOCTD JABJICHUS KXUAKOCTH OT TyOuHbL. ['miapocratudeckuii mapanokc. Cooluraromuecs
cocynbl. ['mapaBnndeckne MeXaHH3MEIL.

Atmoctepa 3emun u atmocepHOe naBieHHe. [IpHunHBI cymecTBOBaHUS BO3XyImTHONH o0omouku 3emun. OnbiT Toppudemn. M3meperne aTMOC(HEpHOTO TaBICHUS.
3aBHCHMOCTH aTMOC(EPHOTO MABICHUS OT BEICOTHI HAJl ypOBHEM MOpsi. [IpuOopsI a1t H3MepeHHsT aTMOC(EPHOTO TaBICHHUS.

JeiicTBre JKUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Tello. BeiTankuBaromas (apxumenoBa) cuna. 3akoH Apxumena. [InaBanne Ten. BozgyxorraBanue.

Lemoncmpayuu

VVVVVYVYYVY

3aBHCUMOCTb JaBJICHUS ra3a OT TEMIEPaTyphI.

Ilepenaya naBiaeHMs! JKUIKOCTHEO U Fa30M.

CooOmaromuecst COCY/Ibl.

I'uppaBnuyeckuii npecc.

[posiBnenue AeHCTBUSI aTMOC(EPHOTO AaBJICHHS.

3aBUCHMOCTbH BBITAIIKUBAIOLICH CHJIBI OT 00bEMA NOTPYKEHHOM YaCTH TeJa U IUIOTHOCTH YKUAKOCTH.

PaBeHCTBO BBITAIKUBAOILIEH CUIIBI BECY BEITECHEHHOM JKUIKOCTH.

VYcnoBue mnaBaHus TeN: INIABaHUE WM NOIPYKEHHE TEll B 3aBUCUMOCTU OT COOTHOUIEHHUS INIOTHOCTEH Tesa U dKUIKOCTH.

Jlabopamopuwie pabomvl u onvimul

YV VVVYVY

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OTPYKEHHOM B JKUIKOCTh YacTH Tela.

Onpeznenenre BHITAIKHBAIOLIEH CHIIBL, AEHCTBYIOLIEH Ha TENO, HOTPYKEHHOE B JKUAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIIKMBAIOLIEH CUIIBL, AEHCTBYIOLIEH Ha TENIO B JKUAKOCTH, OT MACChI TeJa.

OnBITH, JEMOHCTPHUPYIONINE 3aBUCHMOCTD BBITAIKHBAIONIEH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUAKOCTH YacTH Tela U
OT IJIOTHOCTH KHUJKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U ONPENENEeHUE €€ TPy30I0abEMHOCTH.

Pa3zoen 5. Paboma u mowgnocms. Inepusn

Mexannueckas paboTta. MOIIHOCTb.

IIpocThle MEXaHU3MBI: phIYar, OJIOK, HAKIIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs pbruara. [IpiMeHeHHe paBuiia paBHOBECHS phlyara K OJIOKY. «30JI0TOE MPaBUIIOY
Mexanuku. KIT/I mpocTeix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY H TEXHUKE.

Mexanunueckas sHeprus. Kunetuueckasi U noteHuuangbHas sHeprusi. [IpeBpaieHue 0JHOTO BHJIa MEXAaHUYECKOW SHEpPruu B Apyrod. 3aKOH COXpaHEHUS SHEPruu B

MCXaHHKEC.

Jlemoncmpayuu



»  Tlpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onvimul

» Omnpenenenne pabOTHI CUJIBI TPSHUS IPU PABHOMEPHOM JBH)KCHUH TeJIa 110 TOPU30HTAIBHOM MOBEPXHOCTH.
» HccnenoBaHue yclioBUi paBHOBECHS pblyara.
» Wzmepenune KI1/] HaKIOHHOH MIOCKOCTH.
» H3yueHue 3aKOHA COXPAHEHUSI MEXaHHMYECKOM YHEPIHU.
8 KJIACC

Paszoen 6. Tennoevie agnenus

OCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KMHETUIECKON TEOpHH CTPOCHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJieKyld. OMBITHI, MOATBEPKAAIONINE OCHOBHEIE
TMIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cocTosiHui BemecTBa. Kpucraminueckue u amopdubie Tena. OObsICHEHNE CBOWCTB ra30B, KUAKOCTEH U TBEPABIX TSN Ha
OCHOBE TOJIO)KEHUH MOJIEKYJISIPHO-KUHETHUECKOH Teopun. CMauynBaHUe U KaWJUISIPHBIE sBIIeHUS. TenaoBoe pacuimpeHue 1 cyKkaTHe.

Temmeparypa. CBsi3p TeMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO JBIKECHUS YacTUIl. BHyTpeHH: s sHeprus. CrocoOsl N3MEHEHH BHYTPEHHEH YHEPTHH: TeIuionepeaada u
coBepIIeHHe paboTHL. Buabl Temnonepenayn: TEIMJIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.

KommgectBo TemnoTel. YenbHas TEINIOEMKOCTH BemlecTBa. TemnooOMeH M TeIIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlmaBieHHWe W OTBepleBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YIeNbHas TemloTa ruaBieHus. [lapooOpazoBanme u xoHneHcanus. Vcmapenwe. Kumenwme. YimenbHas TemyoTa mapooOpa3oBaHHsA. 3aBHCHMOCTD
TeMIepaTyphbl KUIIEHUS OT aTMOC(EPHOTO TaBIICHUS.

BnaxHocTts Bo3yXa.

DHeprus TOIUIMBA. Y IeTbHas TeII0Ta CTOPaHHsL.

[TpunanMnIE! paboTs! TemnoBbix aurareneii KI1J[ teroBoro apuratens. TerioBbie JBUTATEIHN U 3aIUTa OKPYKAIOIIEH CpeIbl.

3aKoH COXpaHEeHHsI U MTPEBPAIEHHS SHEPTUN B TETUIOBBIX MPOIECCaX.

JHemoncmpayuu
Ha6monenne 6poyHOBCKOTO BHKEHUSI.

Hab6mronenue nuddy3um.

HabmoneHue siBIeHw A CMadyuBaHUA U KAITMJUIIPHBIX SBICHUI.

HabmrogeHne TeIioBoro pacimpeHus Tedl.

W3MmeHeHne qaBIeHHS Ta3a IPHU U3MEHEHUH 00bEMa U HarpEeBaHUH WIIHA OXJIAXKICHHH.
IIpaBuna u3mepeHus: TemrnepaTyphl.

Bune! Ternonepenayu.

OxJnaxxIeHUe IPHU COBEPIICHUU PAOOTHI.

HarpeBanue nmpu coBepiieHUH pabOThl BHEITHUMU CHIIAMHU.

CpaBHeHHUE TEINTOEMKOCTEH pa3INIHBIX BEIIECTB.

Habmonenne xunenus.

HabmioneHne mocTosHCTBA TEMITEPaTypHI TIPH IIABICHUH.

Mojenu TennoBbIX IBUTaTENEH.

Jlabopamopuwie pabomol u onvimul

OnbITH IO OOHAPYKESHHIO ACHCTBUS CHUJI MOJICKYJISIPHOTO MIPHUTSKCHUSI.

OnBITHI MO BhIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

OnbITH IO HAOIOICHHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPBIX TEIL.
OnpepeneHre NaBiICHUS BO3IyXa B 0aJUIOHE IITPHIIA.

VVVVVVVVVVVYVYVY
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OnBbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJICHHS BO3/[yXa OT €ro 00bEMa M HarpeBaHus MM OXJIKACHHS.
[IpoBepka runoTe3s! JIMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIONKA XXUJKOCTH B TEPMOMETPHUECKOI TpyOKe OT TeMIeparyphl.
HaOnroneHne n3aMeHeHus BHyTPEHHEH SHEPIUM Teja B pe3yJibTare TeIIoNepeiadun U paboThl BHELTHUX CHIL.
Hccnenosanue siBICHUS TEIIO00MEHA MPU CMEIIMBAHUHU XOJIOTHON M TOPSYCH BOJIBL.
OmnpezneneHne KOIMYECTBA TEIUIOTHI, TOIYYSHHOTO BOIOW IPHU TEIDIOOOMEHE C HarpEThIM METALTHYECKIM [IIHHAPOM.
OmnpeneneHne yaenpHON TEINIOEMKOCTH BEIIECTBA.
HccrnenoBanme mporiecca HCIapeHus.
OmnpeneneHne OTHOCUTEIHHOHN BIQYKHOCTH BO3IyXa.
OmnpenerneHne yaeabHON TEIUIOTHI IIABJICHHS JIbIA.
Pazoen 7. Dnekmpuueckue u MazHuUmMHble A61€HUSA
Onextpuzanus Ten. JIBa poja dJIeKTpUUYECKUX 3apsAaoB. B3aumoseiicTBue 3apsikeHHbIX Ted. 3akoH KynoHa (3aBUCHMOCTh CHIIBI B3aUMOJICHCTBUS 3apsXKEHHBIX TE OT
BEJTMYMHBI 3aPAT0B M PACCTOSHUSA MEXKAY T€JIaMH).
OnexTpuueckoe nojue. Hanpsk€HHOCTH 27eKTpHUecKoro mojs. [IpuHIun cynepno3uiyu 31eKTpUIecKHX 1oJiel (Ha KaueCTBEHHOM YPOBHE).
Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTapHBIA dneKkTpuueckuil 3apsan. Ctpoenne atoma. IIpOBOZHHMKM M IMAICKTPUKH. 3aKOH COXPAHEHHS 3JICKTPUYECKOTO
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3apsja.
DONEeKTpUIECKUil TOK. YCIIOBHS CYIIECTBOBAHHS JJICKTPUYECKOTO TOKA. VICTOYHMKH MOCTOSHHOTO TOKA. JIEHCTBHS SJEKTPHUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
MarHUTHOE). DNEKTPHYECKUH TOK B KHUIKOCTAX H Ta3ax.
Onextpuueckas uemnb. Cuna Toka. DieKTpuueckoe HanpsikeHue. ConpoTUBIEHUE NMPOBOJHUKA. Y IEIbHOE COIPOTUBIIEHUE BellecTBa. 3akoH OMa AJis yyacTKa LEMH.
[HocnenoBarenpHOE U NapaieaIbHOE COETUHEHUE TPOBOJHUKOB.
PaboTa 1 MOITHOCTP AMIeKTpHYECcKOTO TOKa. 3akoH Jlkoyisi-JIeHma. DIeKTpUUecKre eMd U NOTPeOUTEH AIIEKTPHIECKOH Heprin B ObITY. KOopoTKOe 3aMBIKaHUeE.
ITocTosiHHBIE MarHUTHL. B3anMozeiicTBre NOCTOSSHHBIX MarHUTOB. MaruuTHoe nose. MaruutHoe nosie 3eMJId ¥ €ro 3HaueHue 171 )ku3HU Ha 3emiie. OnbIT Dpcreaa.
MarautHoe Toje SJEKTPUYECKOro Toka. [IpuMeHeHHe SIeKTPOMArHUTOB B TEeXHUKE. J[eHCTBHE MAarHUTHOTO TMOJII HAa TMPOBOJAHHUK C TOKOM. DIEKTPOJBUTATEIb
MIOCTOSIHHOTO TOKa. McTionp30BaHUE SJIEKTPOABUTATEICH B TEXHUUECKUX YCTPOHUCTBAX U Ha TPAHCIIOPTE.
OmneiTel @apanes. SIBneHue dMeKTpOMarHUTHON HHAYKIwH. [IpaBuino Jlenna. DnekrporeHeparop. CrocoObl MOMydeHHUs dJIEKTPHUECKON dHEPTUH. DIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHUH.
Jemoncmpayuu
DnexTpu3amus Ted.
JIBa poa aJeKTpUYECKUX 3apsaI0B U B3aUMOJIEHCTBUE 3apsKEHHBIX Tell. Y CTPOUCTBO U J€UCTBUE 3JIEKTPOCKOIIA.
DnekTpocTaTUuecKast UHIYKIIHSL.
3aKOH COXpaHEHMs IIEKTPUUECKUX 3apsI0B.
IIpOoBOJHUKY U TUANEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
HcTouyHuKHM MOCTOSIHHOTO TOKA.
JleficTBUs 31EKTPUUECKOT0 TOKA.
ONEeKTPUIECKUH TOK B JKUAKOCTH.
T"azoBbIli pa3psa.
M3mepenue cuiibl TOKa aMIEPMETPOM.
M3mepeHne 3MeKTPUIeCKOro HANPSHKEHUST BOJIETMETPOM.
PeocraT u MarazuH conpoTUBICHUH.
B3aumonelicTBrUEe NOCTOSIHHBIX MAarHUTOB.
MopenupoBaHue HEBO3MOKHOCTH pa3AesieHus OJOCOB MarHuTa.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT OpcTena.
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MarsuTHOe 1oJie ToKa. DJIeKTPOMAarHUT.
JlelicTBHE MarHUTHOTO OIS HA IPOBOJAHUK C TOKOM.
OeKTpoABUraTeNb OCTOSHHOTO TOKA.
HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHTYKIIUH.
OmnsiTel Gapanes.
3aBUCHMOCTbD HaNpaBJICHUS] HHIYKIMOHHOTO TOKA OT YCIOBHUH €ro BOSHHKHOBEHHS. DJICKTPOT€HEPATOP IMMOCTOSHHOTO TOKA.
Jlabopamopuvie pabomvl u onvimul
» OmnbIThl 10 HAONIOJCHUIO JJIEKTPH3ALMU TeN MHIYKLHEH M NPH CONPHKOCHOBEHMH. VcciemoBaHHe ACHCTBHS DJIEKTPUYSCKOTO IOJS HAa NPOBOAHHKU H
JnekTpukd. COopka 1 IpoBepKa padOThI SIEKTPUUECKOH EH IOCTOSTHHOTO TOKA.
V3mepenne 1 peryIupoBaHHUE CHIIBI TOKA.
V3mepeHue 1 perynupoBaHue HalpsKEHUS.
VccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBRIICHHUS PE3UCTOPA U HATIPSDKEHHSI Ha PE3UCTOPE.
OnBITH, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHHUS IPOBOAHMKA OT €T0 JUIMHBI, IJIOIIAH ITONIEPEeYHOr0 CeUYeHHs U MaTepuaia.
IIpoBepka mpaBuIa CIOKEHUS HAIPSKESHUH TPH NOCIIEI0BATEIHHOM COSITMHEHUH JIBYX PE3UCTOPOB.
ITpoBepka mpaBuiIa A1 CUIIBI TOKA IPH NMapajuIeIbHOM COETMHEHNH PE3UCTOPOB.
Omnpenenenne pabOTHI ITEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOITHOCTH MIEKTPUUECKOTO TOKA, BBIJIENAEMOM Ha Pe3ncTope.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, MAYIIETO Y€pPe3 JIAMITOUKY, OT HAlpsDKeHUS HA HEH.
Omnpenenenue KIIJ] HarpeBaTens.
HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.
W3yueHne MarHUTHOTO TTOJISI ITOCTOSTHHBIX MAarHUTOB NIPU X 00BbEANHEHNH U pa3/IeICHHH.
HccnenoBanue AeHCTBUS SMEKTPHUECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.
OnBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTE CHIIBI B3aUMOJICHCTBHUS KATYIIKHA C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.
W3yuenne aefcTBUSI MarHUTHOTO TIOJIS HAa TPOBOIHUK C TOKOM.
KoncTpyupoBanue u n3ydeHue padboThl 31eKTPOABUraTeIs.
Nzmepenue KI1J[ anekTpoaBUraTebHON YCTAaHOBKH.
OnBITH IO HCCIEIOBAHUIO SIBICHUS 3JICKTPOMAarHUTHON MHIYKIIMU: MCCIIeIOBaHNE H3MEHEHUH 3HaUCHNS M HAIIPaBJICHUS HHIYKIIMOHHOTO TOKA.
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9 KJIACC

Pa3zoen 8. Mexanuueckue agnenusn

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema oTcuéra. OTHOCHUTENBHOCTh MEXAaHMYECKOTO JBUXKEHHs. PaBHOMEpHOE NpPSIMOIMHEHHOE JBI)KEHHE.
HepaBHOMepHOG HpﬂMOJ’[HHCﬁHOC JABUXKCHHUC. CpellHSIﬂ 1 MI'HOBCHHAas CKOPOCTH TE€JIa IMPpHU HEPABHOMEPHOM JIBHKCHUU.

Yckopenne. PaBHOYyCcKOpeHHOE TIpsIMOJTHHEHHOE BIKeHne. CBoOoaHOE maenue. OnbIThl [ anmiest.

PaBHOMepHOE ABMKEHUE TIO OKpYX)HOCTHU. [lepron u yactora obparmienus. JInaeliHas U yrioBas cKopocTH. LleHTpocTpeMuTenbHOe YCKOpEHHeE.

Ilepsriii 3akon HeroToHa. Bropoii 3akon Hetorona. Tpernii 3akon Hetotona. [Ipunnun cynepno3uunu cui.

Cua ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHla TPSHHS CKOJIBKEHUS, CHIIa TPEHHS MTOKOs, IPYTHe BUIBI TPEHUS.

Cuina TSOKECTH 1 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKopeHue cBoOotHOTO TaieHus. Jpmkerne wiaHet Bokpyr Connia. IlepBas kocMudeckas ckopocTs. HeBecomocTs
eperpy3Ku.

PaBHOBecue MaTepruanbHOM TOUKH. AGCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPeIUIEHHOW OChI0 BpamieHus. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynbe tena. U3menenne umnysbca. UMiynbe cuibl. 3aKOH COXpaHeHUs! UMIyJbca. PeakTuBHOE ABMXKEHUE.

Mexannueckass pabora u MOIIHOCTH. Pabora cui Tsbkectd, ynpyroctd, TpeHus. CBsi3p dHeprum W pa0oThl. [loTeHIManbHAas DHEPrus Teia, MOTHATOTO Haj
[IOBEPXHOCTHIO 3eMid. [loTeHmanbHas sHeprus ckatoil npykuHel. Kunernueckas sueprus. TeopeMa 0 KHHETUYECKOW SHEPruH. 3aKOH COXpaHe HUS MEXaHUYECKOM dHEPTUH.



JHemoncmpayuu
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HaOntoneHne MexaHH4eCcKOro IBM)KEHHS Tejla OTHOCUTENILHO Pa3HbIX Tl OTCYETA.

CpaBHeHuUe NyTel U TpaeKTOpuil IBUKEHUS OHOTO U TOTO )K€ TeJa OTHOCUTENBHO Pa3HBIX Tell OTCUéTa.
M3MmepeHne cKopoCTH U YCKOPEHHsI IPSIMOJIMHEHHOTO JBU)KEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JIBHKEHHS.

Habmonenne aBMKEHNUS Tela 10 OKPYXKHOCTH.

HaOmroneHne MeXaHWYECKHX SIBICHHWH, IMPOUCXOISMIMX B cucTeMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBI)KEHHH OTHOCHTEIBHO
KaOmHeTa (PU3HUKH.

3aBHCUMOCTb YCKOPEHHS TeNla OT MAcChl Tela U ACHUCTBYIOIIEH Ha HETO CHIIBI.

Habmonenne paBeHCTBA CHIT TP B3aMMO/ICHCTBHUH TEII.

V3meHeHue Beca Tesia IpH YCKOPCHHOM JIBH)KEHHUH.

Ilepenaya umiyibca pyu B3aUMOJEHCTBUY TEIL.

[Tpeobpa3oBaHus SHEPTUU NTPU B3AUMOJICHCTBUHU TEI.

CoxpaHeHHe UMITyJIbca IIPU HEYNPYTroM B3aUMOJICHCTBHUM.

CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTroM B3aUMOJIEHCTBUH.

HabmoneHne peakTHBHOTO IBH)KEHHS.

CoxpaHeHne MEXaHNIECKOH SHEPTUH PU CBOOOJHOM MaJICHUH.

CoxpaHeHHe MEXaHUYECKOW YHEPTUU MIPH JIBUKEHUH TeJNa MO JEHCTBUEM IIPY KHHBL.

Jabopamopnvie pabomot u onvimul
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KoHcTpyrpoBaHue TpakTa Ul pa3sroHa U JATLHEHIIEro paBHOMEPHOTO JIBHKCHHUS MIAPUKA WITH TEJIEKKH.
OrnpenenieHne cpeHeil CKOPOCTH CKOJIBKEHHsT OPYCKa MM JBHKEHHS [IaApUKa [0 HAKJIOHHOM TIIIOCKOCTH.
Omnpejenenne yCKOpPEHHs Tejla IPH PaBHOYCKOPEHHOM JBHXEHHH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIDKEHUH 0€3 Ha4alIbHON CKOPOCTH.

IIpoBepka rUMOTE3BI: €CIM NMPU PABHOYCKOPEHHOM ABMKCHMM 0€3 HadaJdbHOI CKOPOCTH IYTH OTHOCATCS KaK psAJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHU BPEMEHU OJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPEHHUA CKOJIBKCHUA OT CUJIBI HOPMAJIBHOI'O JaBJICHUA.

Onpenencare K03GHUIMCHTA TPSHHS CKOJIBKCHUS.

Ornpenenenune KECTKOCTH TIPYKHHEL

Omnpenenenne pabOTHI CUIBI TPEHHS TIPH PABHOMEPHOM JBIKCHUH TElla M0 TOPU3OHTATIBHOM TTOBEPXHOCTH.
Ormpenenenne paGoTHl CHITBI YIIPYTOCTH MIPH MOIBEME TPY3a C MCIIOIB30BAHHEM HETIOIBHKHOTO U MTOJABUKHOTO GJIOKOB.
W3yvenne 3aKkoHa COXpPaHEHHs SHEPTHH.

Pazoen 9. Mexanuueckue Konebanus u 6071Hbl

KonebarenpHoe nBmkenue. OCHOBHBIE XapaKTEPHCTHUKU KOJEOaHWH: IMEpHOJ, YacTOTa, aMIUIUTyAa. MaTeMaTW4ecKHd W TPYXWHHBIA MasTHUKH. [IpeBpamenHue
SHEPTHH IPH KoJIeOaTeT-HOM IBUKCHUH.

3aryxaromue koyiebanus. BernykaeHnbie konedanus. Pesonanc. Mexanndeckue BoiaHbl. CBOMCTBa MexaHWMUECKHX BOJH. [IpomonbHbIe U MonepeyHbie BOMHBL. J{mruHa
BOJIHBI 1 CKOPOCTB €€ pacnpocTpaHeHus1. MexaHn4yecKkue BOJHBI B TBEPAOM TeJle, CEICMUYECKHUE BOJHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. MHPpa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
» HaOnronenne koyreOaHui Tel Mo ISHCTBHEM CHIIBI TSDKECTH M CHUTHI yipyroctu. HabmoneHne konebaHuii Tpy3a Ha HATH U Ha MIPYKUHE.
» HaOnroeHne BEIHYKICHHBIX KOJICOAHUI U pe30HAHCA.
» PacnpocrpaHeHHE IPOIOJIBHBIX U TONEPEYHBIX BOJH (Ha MOJICIIN).
» HaOnroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



» AKycTHYEeCKHH pe30HaHC.
Jlabopamopuvie pabomol u onvimul
» Ompenenenne 4YacTOTBl W MepHOJa KoyebaHMil MaTeMaTHueckoro MmasTHuka. OmnpeeneHHe YacTOThl M TMepHoja KoJeOaHHH MPYXUHHOTO MasTHHKA
HWccnenoBaHre 3aBUCUMOCTH MIEPUO/Ia KOJIeOaHU MOBEIICHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TIEPHO/Ia KOJIeGaH i TPYKUHHOTO MasgiTHHKA OT MacChl rpy3a.
[poBepka HE3aBUCUMOCTH TIEPHOIa KOJleOaHu#t Ipy3a, TOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD TIEPHO/Ia KOJICOaH I TIPYKUHHOTO MasTHHUKA OT MAacChl Ipy3a U )KECTKOCTH TPYKHHBL.
W3mepenne yCKOPEHHst CBOOOIHOTO MaIeHHSL.

VVVY

Pazoen 10. Inekmpomaznumuoe nosje u 31eKMPOMAZHUMHbIE 80IHbL
DNEeKTPOMarHUTHOE M0JIe. DJIEKTPOMArHUTHBIE BOIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. llIkana 3MeKTpOMarHUTHBIX BOJIH. MICIONb30BaHME AIEKTPOMArHUTHBIX
BOJIH JJIT COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BomHOBEBIE CBOIiCTBA CBETA.
JHemoncmpayuu
» CBoiicTBa 3JICKTPOMArHUTHBIX BOJIH.
> BoaHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomvl u onvimul
» 3yuyeHne CBOWCTB AIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOHIBHOTO TenedoHa.

Pa3zoen 11. Céemoeswle agrenusn
JlyueBas mozens cBera. Mcrounuku cBera. [IpsimonnHeiiHoe pacnpocTpaneHue cBera. 3arMmenust Connua u Jlynel. Otpaxenue cBera. Ilnmockoe 3epkano. 3akoH
OTpaKEHHs CBETA.
IIpenomnenue cBera. 3akoH mpeloMieHHS cBera. llomHoe BHyTpeHHEEe OTpakeHHE cBeTa. VIcmonp30BaHWE IIOJTHOTO BHYTPEHHETO OTPAKEHHS B
ONTHYECKUXCBETOBOJAX.
Jlunza. Xoj nydeii B tna3e. Ontuyueckas cuctema Goroannapara, MUKPOCKOIA U Tejeckorna. ['1a3 Kkak onTHYecKas cuctemMa. bin3opykocTs U JaibHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTl HeloToHa. CrnojkeHHe CIEKTpalbHBIX IIBETOB. Jlucmepcus cBera.
Jemoncmpayuu
[IpsMonuHeiiHOE pacTIpoCTpaHEHNE CBETA.
OtpaxeHue cBera.
[Nomydenne n300pakeHui B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epkanax. [Ipesomienue cera.
OnruuecKkuii CBETOBO/I.
Xop mydeit B cobuparoliei JIMH3e.
XoJ 1y4eit B pacceuBarolie JIMH3e.
[omyuerne n300paXxeHNH C MOMOIIBIO JINH3.
[TpunaIn nefcTBUs GoToanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
Monenb rinasza.
PaznoxxeHue Oesoro ceera B CIEKTP.
[Tomyuenne 6em0ro cBeTa MpH CIOKEHUN CBETA PA3HBIX IIBETOB.
Jlabopamopuwie pabomol u onvimul
» HccnenoBaHue 3aBHCHMOCTH yIila OTPaKEHHs CBETOBOTO JIy4a OT yrijia najeHus. V3ydyeHue XapaKTepHCTHK M300pa)KeHHUs NpeiMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTia MIPEIOMIICHUS] CBETOBOTO JIyya OT yIja MaJeHUs] Ha TPaHULE «BO3AYX-CTEKIION.
» Tlony4eHue U300pakeHUI C TOMOIIBIO COOUPAOIICH JTMH3EI.
» OmnpeneneHue GOKYyCHOTO pacCTOSHHS M ONITHYECKOM CHIIBI coOMparome JIMH3bI. ONBITHI [0 PA3JI0KEHHIO OEJIOro CBETa B CIIEKTP.
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»  OnbITHI 110 BOCHPUATHIO 1IBETA NPEAMETOB ITPU MX HAOJIOICHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pazoen 12. Keanmoguvie agnenus
Omneitel Pesepdopna n manerapaas Mojens atoma. Mogens aroma bopa. Vicryckanue u norsomieHue csera atomoM. KBaHTel. JInHeiuaTbie cCieK Tphl.
PagnoaktuBHOCTE. Afb(a-, 6eta - u raMma-n3nydeHua. CtpoeHne aToMHOTO siapa. HykmoHHas Monens atoMHoro siapa. Vzoromsl. PannoakTHBHBIE IPEBpaIICHNUS.
Ieprox nomypacmazia aTOMHBIX sIIIEp.
SnepHble peaknny. 3aKOHBI COXPAHEHMS 3apsAA0BOTO M MACCOBOTO YMCET. DHEPIUs CBSI3M aTOMHBIX sizep. CBA3b Macchl M 3Hepruu. Peakiyu cUHTE3a U AETICHUS sIep.
Hcrounnknu snepruu ConHna u 3BE3.
SnepHast sHEpreTHKa. JleficTBUS paJHOaKTUBHBIX M3ITyUCHUH Ha KUBbIE OPTraHU3MBI.
Lemoncmpayuu
CriekTpbl U3ITy4eHHs U TTOTJIOUICHHUS.
CrieKTpbl pa3NuYHbIX Ta30B.
CrexTp BogOpoOa.
HaGumonenue TpekoB B kamepe BuibcoHna.
Pabora cuérurka HOHU3UPYIOLINX U3TyYCHHUH.
Perucrpanus n3mydeHns TPUPOIHBIX MUHEPAIOB U IIPOIYKTOB.
Jlabopamopuvie pabomvl u onvimul
» HaOmroneHne CIUTONTHBIX Y JIMHEHYATHIX CIIEKTPOB U3JTyYCHHSI.
» MHccnenoBanue TPEKOB: U3MEPEHUE YHEPT UM YACTHULIBI 10 TOPMOZHOMY IyTH (110 (poTorpadusim).
» H3mepeHue paguoakTUBHOTO (OHA.
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Ilosmopumenvno-oo60o6uwarouuii Mooynp

IToBTOpHTENHEHO-0000IAOIINI MOAYJIE IPEAHA3HAUCH [T CHCTEMATH3alUN U 0000MICHNS IPEAMETHOTO COEPKaHMI U ONbITa ACATEIEHOCTH, IPUOOPETEHHOTO MpH
W3y4YECHUH BCEro Kypca (pU3HMKH, a TaAKKe JJIs TOJIrOTOBKH K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMeHY MO (HM3HKE JUIs 00YYaIOIINXCsl, BRIOPABIIUX 3TOT YUEOHBIH MpeaMeT.

IIpy w3y4yeHMH HAHHOTO MOAYNSA PEATU3YIOTCS W CHCTEMAaTH3UPYIOTCS BHIBI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX O0ECHEeYMBAETCS NOCTHIKECHHE MPEIMETHBIX U
MeTalnpeIMEeTHBIX IUIAHUPYEMBIX PE3yNbTaToB 00y4eHHs, (OPMHUPYETCS €CTECTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUS SBICHUN MPUPOABI U
TEXHUKH, OBJAJICHHE YMEHUSIMH OOBSICHATh (QU3HNUECKHUE ABJICHNSA, IPUMEHSS OTy4YCHHBIC 3HAHNSA, PEIIaTh 33/1a4M, B TOM YHCJIe KaUeCTBEHHbIE U SKCIIEPHUMEHTAIbHBIE.

[IprHIMNMANBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3ziena pea3yeTcs 3a CUET TOro, 4YTo 00yJaromuecs BBIIOIHSIOT 3aJaHus, B KOTOPBIX UM MpEeAIaraeTcs:

» Ha OCHOBE IOJYYCHHbBIX 3HAHHI PACIIO3HABATh U HAYYHO OOBACHATH (DH3UYCCKUE SBJICHHUS B OKPYKAIOUICH NPUPOJE U MMOBCETHEBHOM KU3HU;

»  HUCIOJNB30BaTh HAYYHBIC METOIBI UCCIIEIOBAHUS (HDU3HMUECKHUX SBJICHUIL, B TOM YHCIIE U IIPOBEPKH THIIOTE3 U MOJTYYCHUS TEOPETHYECKUX BBIBOZOB;

» OOBSACHATH HAy4HbIE OCHOBBI HamOoJee BaXHBIX JOCTH)KCHUH COBPEMEHHBIX TEXHOJIOIMI, HampHMep, NPaKTUYECKOTO HCIIOJIb30BAHHS Pa3IHYHBIX
HCTOYHUKOB DHEPTHH HAa OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJOB 3HEPTHUHU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUS
W3ydenne ¢u3MKH HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUS HANpPABICHO HA JOCTIKECHHE JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
B pesynbrate n3ydenus Gu3nku Ha ypoBHE OCHOBHOTO 001Iero o0pa3zoBaHus y oOydatomerocs Oy xyT copMHpOBaHbI CIIEAYIONINE JINYHOCTHBIE PE3yIbTAThl B YACTH:
RAMPUOMUYECKO20 60CNUMAHUA:

»  TIpOsIBIICHHE WHTEpeca K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (M3NYEeCKON HayKH;

»  LIEHHOCTHOE OTHOLIEHHE K JIOCTIIKEHHUSIM POCCUICKUX yUEHBIX-(QU3NKOB;

»  TPaXIAHCKOTO M JyXOBHO-HPABCTBEHHOI'O BOCITMTAHUS:



>

>

TOTOBHOCTb K aKTHBHOMY YYacTHIO B 00CYK/IEHHH OOILECTBEHHO -3HAUYMMBIX U THYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM IPHUMEHEHUEM JIOCTHIKEHHUN
¢busnKy;
0CO3HaHHE BaKHOCTH MOPAJIbHO-3THYECKUX NPUHIIUIIOB B AESTEIHHOCTH YUEHOTO;

acmemuuecKoz2o eocnumanus.:

VVVVVYVYY

>

BOCHPUSITHE ICTETHICCKUX Ka4eCTB (PM3MUECKON HAYKH: €€ TapMOHHYIHOTO

MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

LIEHHOCTH HAay4YHOTO MO3HAHMUS:

OCO3HaHHE IIEHHOCTH (pU3n4ecKol HayKH KaK MOITHOTO MHCTPYMEHTA ITO3HAHHSI MHPa, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BaXKHEHIIIEH COCTaBIISIOMIEH KyIbTYPHI;
pa3BHUTHE HAyYHOH JTF0003HATEIBHOCTH, HHTEPECA K MCCIIEI0BATENBCKOH NeATEbHOCTH;

(hopMHpOBaHUS KyJIbTYPHI 340POBBS M SMOLIMOHAIBEHOTO OJIArOTIOIY s

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE, BaXKHOCTH NPaBWJI 0E30MacHOro MOBEACHHS Ha TPaHCIOPTE, Ha
JIoporax, ¢ 3JEKTPUYECKUM H TEIUIOBBIM 000PYIOBaHUEM B IOMAIITHUX YCIOBHSAX;

c(OpMHUPOBAHHOCTh HaBBIKA peIICKCHH, IPU3HAHNE CBOETO MTPaBa Ha OIIUOKY U TAKOTO JKe MpaBa y IPyroro 4elioBeKa;

mpyo06020 60CRUMAHUA:

>

Y VYV

>

aKTUBHOE y4acTHE B PEIICHHH NPaKTHYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHU3alMM, TOpOJa, Kpas) TEXHOIOTHYECKON M COLMalbHON
HaIpaBJIEHHOCTH, TPEOYIONINX B TOM YHCciIe U (PU3NUECKUX 3HAHWH;

MHTEpPEC K NPaKTHIECKOMY N3yUEHHUIO ITPO(ECCHi, CBA3aHHBIX ¢ (PU3UKOH;

9KOJIOTMYECKOT0 BOCIIUTAHUS:

OpHEHTAIM HA MPUMEHEHNE (DU3MUECKUX 3HAHUM JUTA PELICHUS 3a/1ad B 00JIaCTH OKPY’KAIOIIEH cpelibl, TNITAHUPOBAHUS IIOCTYNIKOB M OIICHKH UX BO3MOXKHBIX
TIOCJICICTBHH JUTA OKPYXKaIOIIEH Cpepl;

0CO3HaHHE TII00AFHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM 1 ITyTel UX pelIeHus;

aoanmayuu K UIMEHAIOWUMCA YCI0GUAM COUUAIbHOU U RPUPOOHOTL CPedbL:

A\

>
>
>

>

MOTPEOHOCTH BO B3aMMOACHUCTBUH IIPH BBIITOJHEHUH MCCICIOBAHNIN B IPOCKTOB (PM3NIECKOHN HAIPaBIEHHOCTH, OTKPBITOCTH OIBITY W 3HAHHSAM JIP YTHX;
TIOBBIICHHE YPOBHA CBOEH KOMIIETGHTHOCTH uepe3 MPAKTUYECKYI0 [eATeNbHOCTh;, MOTPEOHOCTF B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCIE
(hopMyIHPOBATH HJIEH, TOHATHUS, THIIOTE3bI O QU3NUECKUX O0BEKTAX U SBICHUSX;

0co3HaHMe Ae(HUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH (pHU3HKH;

TUIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DM3MYECKUX 3HAHHMH; CTPEMIICHUE aHAIM3UPOBATh U BBISABIATH B3aUMOCBSI3H IIPUPOBL, 00IIECTBa U
9KOHOMHKH, B TOM YHCIIE C HCHOJIB30BaHUEM (DM3MUYECKIX 3HAHNUI;

OLICHKA CBOMX JICHCTBUI C yUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TII00AIEHBIX TI0CIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATHI
B pesysnbprare ocBoeHHUs pOrpaMMBbI 110 (PM3MKE HA YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus y obydatomierocsi OyayT copMHpOBaHbEI MeTarpeIMETHbIE PE3YJIbTaTh,
BKITIOYAIOIIME II03HABATEIbHBIE YHHBEpCANbHBIE y4deOHBIE ACHCTBHUS, KOMMYHHKATHBHBIE YHUBEpCANbHBIE yUeOHbBIC NCHCTBHSA, PEryIATHBHBIC yHHUBEPCAIbHBIE YUeOHBIC

IEUCTBHS.

ITo3HaBaTeIbHBIE YHHBEPCATIbHbIE YUeOHbIE el cTBHUSI
ba3zoevie nozuueckue oeiicmeus:

>

>

BBIABILAITh M XapaKTEPU30BaTh CYLIECTBEHHBIE NPU3HAKH OOBEKTOB (SBJICHHN); yCTaHABIMBATH CYLIECTBEHHBIH NMpPU3HAK KIACCH(HKAMU, OCHOBAHHSA NI
000011IeHNS ¥ CPaBHEHMS,

BBISBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PACCMaTPUBAEMBIX (haKTax, JaHHBIX U HAOJIIOACHUAX, OTHOCSIIMXCS K PU3HMIECKUM SBICHUSIM;

BBISBJIATh NPUYNHHO-CIICJACTBEHHBIC CBS3M IPU H3YYEHUHM (QHU3MYECKUX SIBJICHHWH M TPOLECCOB, JIENaTh BBIBOJBI C HCIIOJIB30BAHHUEM JIEIYKTUBHBIX M
WHJIYKTUBHBIX YMO3AKJIIOYEHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3SIX (PM3MYECKUX BEITHMYHH;

CaMOCTOSATENILHO BBIOMPATh CHOCO0 perieHus yueOHoH (uznueckol 3agaun (cpaBHEHHE HECKOJIILKUX BapHaHTOB PELICHUs, BHIOOp Haubosee MmoaXOsIIero ¢
y4ETOM CaMOCTOSITENILHO BBIJICNICHHBIX KPUTEPHUEB).



bazoevie uccneooeamenvckue oeiicmeus .

>

>
>
>

UCIIOJIb30BaTh BOMPOCH KAaK MCCICIOBATCILCKAN HHCTPYMEHT TO3HAHHS, MPOBOIUTH IO CAMOCTOSATEIFHO COCTABJICHHOMY IUTaHY OIBIT, HECIOMXHBIN
(bu3MUeCKUl IKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeI0BAHUE (PH3MUCCKOTO SBJICHUS;

OIICHUBATh HA MPUMEHUMOCTH H JOCTOBEPHOCTh HH(DOPMAITHIO, TOJYICHHYIO B XOJIC UCCIICIOBAHUS WK YKCIICPUMEHTA;

CaMOoCTOATENbHO (POPMYIUPOBATH 0OOOILEHHUS 1 BBIBOJIBI I10 PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHUSI, OIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JaibHElIIee pa3BuTHe (PU3NUECKUX MPOLIECCOB, a TAK)KE BBIIBUraTh MPEIMONOKEHUSI 00 MX PA3BUTHHU B HOBBIX YCIOBHUSIX U
KOHTEKCTaX.

Paboma c ungpopmanueii:

MPUMEHSTH Pa3JIndHbIE METO/bI, HHCTPYMEHTHI M 3aIIPOCHI IIPH TIOMCKE U 0TOOpE MHPOPMAINK WM JAHHBIX C YUETOM NpeUIoKe HHOM y4eOHOH (pu3ndeckon
3aJa4m;

»  aHanM3MpOBaTh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATh HHPOPMALIMIO Pa3IMYHBIX BUIOB U (OPM MpeCcTaBlICHNUS;
> CaMOCTOATCIIBHO BI)I6I/IpaTb ONTUMAJIbHYTO (bOpMy peACTaBJICHUSA I/IH(I)OpMaL[I/II/I U WIIIOCTpUPOBAThL pEHIa€MbIC 3aJa4u HECJIOXHBIMHU CXEMaMU,
JarpaMMaMM, HHOM rpaMKoil U UX KOMOMHAIMSIMH.
Kommynuxkamuenvie ynueepcanvubie yuedOHble 0CliCIEUA.
» B XoJIe 0OCyXJIeHUs y4eOHOro MaTepuaia, pe3yJbTaToB JIa0opaTOpHBIX PadOT M IPOEKTOB 3aJaBaTh BOIPOCHI M0 CYIIECTBY OOCYXIaeMOW TeMbl M
BBICKa3bIBaTh MJICH, HALICJICHHBIC HA PEIICHNE 3aJauHl U MO AepKaHne OJIaroKeIaTelbHOCTH OOIeHUS;
»  COIOCTABJIATh CBOM CY)KICHHS C CY>KICHUSIMU JPYTHX YYACTHHKOB JAWAJOra, OOHApYKUBATh PA3IN4Ue U CXOACTBO MO3UIINIL;
»  BBIpaXaTb CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCBMEHHBIX TEKCTAX; IMyOIMYHO MPEACTABIATh PE3YJIBTATHI BBHIIIOJIHEHHOTO (PU3MUYECKOTO OTbITA (SKCHEPHMEHTA,
HCCIIEZIOBaHNUS, IPOEKTA).
» TIOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHON N MHANBUYaIbHON pabOTHI P PELICHNH KOHKPETHOH (hHU3HMUecKOil poOiemMsl;
» TpPUHUMATh LEIH COBMECTHOH JESTENbHOCTH, OPraHW30BbIBATH JICHCTBHA MO €€ NOCTIKEHHUIO: PACHPEACNATh PONH, 00CYXKIaTh HPOLECCHl U PE3YNbTaThl
COBMECTHOH paboThl, 0000I11aTh MHEHHUS] HECKOJIBKUX JFO/ICH;
> BBIINIOJIHATH CBOK 4YaCThb pa6OTBI, a0CTUrad Kad€CTBCHHOI'O PE3yJbTaTa IO CBOEMY HAIIPABJICHUIO U KOOPAWHUPYS CBOU )IeﬁCTBPIH C ApPYruMHu 4YiICHaMHu
KOMAaH/IbI;
»  OlIGHMBATh KAYECTBO CBOETO BKJIa/a B OOLIMI MPOIYKT 0 KPUTEPHUSIM, CAMOCTOSTEIBHO C(HOPMYIHPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBHSI.
PeryasTuBHBbIEe yHMBepcaabHble yueOHbIe 1elicTBUA
Camoopzanuzayus:
»  BBUIBIISITH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMINX ISl penieHus pU3NIecKuX 3HAHUM;
»  OpUEHTHPOBATHCS B PA3IIMYHBIX ITOJIX0/aX IPUHATHA PEIIeHUH (MHINBHIYaJIbHOE, IPHHATHE PEIICHNS B TPYIIIE, IPHHATHE PEIICHUIH IPYIIION);
»  CaMOCTOSITEJIFHO COCTaBJIATh AITOPUTM pEIIeHHWs (HU3MYECKOW 3a/aud WM IUIaHa HMCCIEAOBAHUS C Y4ETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh Tpe ylaracMble BapHaHThl PEIICHHIT; IeTaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CamoKoHmMpO/ib, IMOYUOHAILHBLIL UHMELICKM:
> JaBaTh aICKBATHYIO OLCHKY CUTyallUU U Mpejiarathb IJIaH eé N3MCHCHMU, OOBSACHATH IPUYIUHBI TOCTUXCHHUA (He}]OCTI/DKCHI/Iﬂ) PEIYIBTATOB ACATCIBHOCTH,
JIaBaTh OLIEHKY NIPHOOPETEHHOMY OTIBITY;
» BHOCUTH KOPPEKTHBHI B JEATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHS (DM3UYECKOTO HCCIICNOBAHMS WM IPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEINIBCTB,
W3MEHUBILIUXCS CUTYallNi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYJHOCTEH; OLICHUBATh COOTBETCTBHE PE3yIbTaTa LI U YCIOBHUSIM.
»  CTaBUTh ce0s Ha MECTO APYToro YeJoBeKa B XOJe CIIopa WK JUCKYCCHU Ha HAyYHYIO TeMY, HOHUMATh MOTHUBBI, HAMEPEHHS H JIOTHKY APYTOTO.
» [pu3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelleHnH (GU3NYECKUX 3a/1ad MK B YTBEP)KJICHUIX HA HAYYHBIE TEMBI H TAKOE e IPaBo JIPyroro.

INPEIMETHBIE PE3YJIbTATBI
K xoH1y 00yueHus B 7 KJjIacce npeJMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUYAIOIIMXCSl YMEHHHI:




UCIIOJNIb30BaTh MOHATHS: (PU3MYECKHME W XUMHMYECKUE SIBJICHUS, HaOJIIOAEHHE, SKCHEPHUMEHT, MOJENb, THIIOTe3a, €AWHMIBI (U3MYECKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BeliecTBa (TBEpIOE, KHUIKOE, ra3000pa3HOe), MEXaHUUECKOE JIBI)KEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, I PSIMOJIMHEITHOE),
TPaeKTOpUsl, paBHOJAEUCTBYIOIAs cuJl, JedopMarnus (ynpyras, IIIacTU4ecKas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbL;

pasnuuats siBieHus (quddysus, TerioBoe IBMKEHUE YaCTHI] BELIECTBA, PABHOMEPHOE JABIKEHIE, HEPAaBHOMEPHOE JIBIXKCHUE, HHEPLVS, B3aMO JICHCTBHE Tel,
paBHOBeCHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO BpAINICHHMS, Iepegada AaBICHHS TBEPIBIMH TEIaMH, KHUIKOCTSIMH M Tra3aMu, aTMoc(epHOe HaBICHUE,
IUTaBaHUE TEJl, IPEBPAIIECHUS MEXaHNIECKOH SHEPTUH) 110 OTMCAHUIO UX XaPAKTEPHBIX CBONHCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIOIINX AaHHOE (U3MUECKOE
SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (QU3MUYECKUX SBICHHH B OKPY)KAIOIIEM MHUPE, B TOM 4Hcie (GU3MUECKHE SIBICHUS B NMPHUPOJE: PUMEPHI IBMXKCHUS C
Pa3IMYHBIMH CKOPOCTSIMH B XMBOM M HEXHBOHW IpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPUPOJC M TEXHHWKE, BIUSHHUE aTMOC(EPHOro MABICHUS Ha >KMBOU
OpTaHM3M, IIIaBaHHE PbIO, pHIYarW B TEJlE YEIOBEKA, HPH 3TOM IEPEBOAUTh IPAKTHUIECKYIO 3a7ady B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOMCTBA
(npu3HaKyM) GU3MYECKUX SBICHHIH;

OIUCHIBATh M3y4YCHHBIE CBOWCTBA Tel M (DU3MYECKUE SIBICHHS, MCIONB3Ysl (U3MYECKUEe BeNUYMHBI (Macca, 0O0BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEJHASL CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC Teja, CUia TPEHUs, JaBleHue (TBEPIOrO Tena, KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs CUIIa,
MexaHu4eckast paboTta, MOIHOCTb, IJIEYO CHIIbI, MOMEHT CHJIbI, KOO(Q(UIHEHT MMOJIE3HOTO JACHCTBUS MEXaHN3MOB, KHHETHUYECKAsl U OTCHI[MAIbHAS DHEPTHs),
NP OTIMCAHUU MTPABUIILHO TPAKTOBATH (PU3NUECKUI CMBICI HCIIOJIb3yEMBIX BEJIMUMH, UX 0003HAYCHUS U eTUHULIBI PU3NYECKUX BEIHMYMH, HAXOIUTb (POPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3NUECKYIO BEMUYMHY C IPYTUMHU BEIMIMHAMHM, CTPOUTH IPadMKH N3yICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH;
XapaKTepu30BaTh CBOICTBA Tel, PU3NUECKHE SABICHUS U MPOIECCH, HCIONB3YsI IIPaBHia CIOXKEHHS CHII (BIOJb OTHOW MpsMOH), 3akoH ['yka, 3axkon [lackans,
3aKOH ApxuMmesa, MPaBWJIO paBHOBeCHs pbluara (0JIOKa), «30J0TOE MPaBHIO» MEXAHWKH, 3aKOH COXPAHEHHsS MEXaHWYEeCKOW PHEPrHH, NPH ITOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIUCHIBATH €0 MAaTEMAaTHIECKOE BHIPAKEHHE;

OOBACHATH (PU3NIECKHUE SBICHHS, IPOLIECCH] M CBOICTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYaIlMi IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIIATH
MPUYUHHO-CJIC/ICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 | -2 JOTHYECKHX IIaroB ¢ ONOPOH Ha 1-2 M3ydeHHBIX CBOWCTBA (PU3MUECKUX SIBICHNH, (pU3nIecKux
3aKOHa MJIM 3aKOHOMEPHOCTH;

peuiate pacu€THble 3a4au B 1-2 neiCTBUS, MCIOJIB3Yys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIIUE (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHANM3a YCJIOBHUS 3aJa4yu
3aIMChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (M3MYECKUE BEINYUHBI B (POPMYJIBI U MPOBOJUTH PacUEThl, HAXOJUThH CHPABOYHBIC JIAHHBIE, HEOOXO IUMBbIE JUIs
pelieHns 3aja4, OIeHUBaTh PEATMCTUIHOCTD MOJYyYeHHOHN (PU3NIecKOil BETMUHHBL;

pacrno3HaBaTh NPOOJIEMbl, KOTOPBIE MOKHO PELINTH MPU HOMOLIX (HU3MYECKUX METO/IOB, B OITMCAHUM MUCCIICIOBAHMS BBIICISITh MPOBEPSIEMOE TIPEIII 0JI0KECHUE
(Tunoresy), pa3M4aTh U HHTEPIPETUPOBATH IOTYUYCHHBIN pe3ylbTaT, HAXOIUTh OIIHNOKH B XO/I€ OIIBITA, IEJIaTh BBIBOJKI 110 €TI0 Pe3yJIbTaTaM;

MPOBOJUTE OIBITH 110 HAOMIONEHWIO (PU3MYECKUX SIBICHUH MM (U3MYECKUX CBOMCTB Tel: (OPMYIHPOBATH HPOBEPSEMBIC INPEAINOIOKEHHs, COOMpaTh
YCTaHOBKY 3 IPEJIOKEHHOTO 000PYA0BaHUS, 3aIIUCHIBATH XOJ1 OIBITA M (JOPMYJIMPOBATH BBIBOJIBI;

BBITIOJTHATH NPSIMbIE M3MEPEHHs PacCTOSHHS, BPEMEHHU, MacChl Tela, 00bEMa, CHIIBI M TEMIIEpaTyphl C UCIIOIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBHIX TPHOOPOB,
3aNMCBHIBATh NOKA3aHMs IPHOOPOB C yIETOM 3aJJaHHON aOCONIIOTHOM MOTPENTHOCTH H3MEPEHNH;

MPOBOJIUTH HCCIICJI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3NUECKON BEIMYMHBI OT JPYTOH C MCIOJIb30BaHUEM NPSIMBIX M3MEPEHHH (3aBHCUMOCTH ITyTH PaBHOMEPHO
JBIDKYIIETOCS Tea OT BPEMEHH JBIDKEHUS Tela, CHJIBI TPEHHS CKOJIBXKECHHS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CHUIBI
TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJ, CHIBI YIPYTOCTH OT yIUIMHEHUS NPYXHHBI, BRITAJKUBAIOMIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Tena U OT
IUIOTHOCTH XHUIKOCTH, €€ HE3aBUCHMOCTH OT ILIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJNO, YCIOBUH MIaBaHHA TelN, YCIOBHH PaBHOBECHS
pbrdara u OJ0KOB, y4aCTBOBATh B IUNIAHMPOBAaHMWHU y4eOHOTO HCCIEIOBAaHMSA, COOMPATh YCTAHOBKY U BBIMONHATE U3MEPEHHS, CICAYs NMPEIVIOKECHHOMY IIIaHy,
(uKCHpOBaTh PE3yNIBTATH MOTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEIUYUH B BHIC NMPEIIOKEHHBIX TaONUI U Ipa(uKoB, JEIaTh BBIBOABI 110 pe3yJIbTaTaM
UCCIIE/IOBaHNUS;

MPOBOJINTH KOCBEHHBIE M3MEPEHHs (PU3MUECKUX BEJINYMH (TDIOTHOCThH BELIECTBA JKUAKOCTU M TBEPJOTO TeJa, CHJIa TPEHHS CKOJIBXKEHUs], JIaBICHHE BO3/yXa,
BBITAJIKUBAIONIAs CHJIA, ICHCTBYIOIIAs Ha IIOTPYKEHHOE B KUJIKOCTH TEJIO, KOAQQHUIUEHT M0JIE3HOT0 ASHCTBHUS TPOCTHIX MEXaHU3MOB), CIIEys TIPEJIOKEHHON
MHCTPYKIUU: TIPU BBITIOJIHEHUHN U3MEPEHNI COOMPaTh SKCIEPHMEHTAIBHYIO YCTAHOBKY M BBIUHCIISTH 3HAYCHNE HCKOMOHN BEITMYHHBI;

co0uroiaTh IpaByiIa TEXHUKH 0€30I1acHOCTH Npu paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;



yKa3blBaTh NPUHLIWIBL JEHCTBUS TNPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, JAWHAMOMETpP, COOOLIAIOIIMECS COCYyIbl, OapoMeTp, phlvar,
MOZBMYKHBINA M HETIOJIBIKHBIHA OJIOK, HAKJIIOHHASI TIOCKOCTH;

XapaKTepu30BaTh MPHUHIMITBI IEHCTBUS M3Y4YEHHBIX IPUOOPOB M TEXHMYECKUX YCTPOMCTB C OMOPOW HA UX ONMUCaHHs (B TOM YHCIIe: MOAMINIHUKHI, YCTPOHCTBO
BOJIONIPOBO/IA, THIPABINYECKUHA IMPECcC, MAaHOMETP, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), MCIOJIb3Yys 3HAHHMS O CBOWCTBAaX (PU3MYECKUX SIBICHUH M
HeoOXoIuMBble PU3MIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

MPUBOANTH NPUMEPHI (HAXOJUTh HHPOPMALHIO O IPUMEPax) MPAKTHUECKOTO UCIIOIb30BaHMS (PU3NUCCKUX 3HAHMI B MOBCEIHEBHOM JKM3HM Ul OOecTIeUeHHs
6e3omacHOCTH NpH OOpalIeHNH ¢ MPUOOPaMH M TEXHUIECKUMH YCTPOHCTBAMHM, COXPAHCHHUS 3A0POBbS U COOJIIOACHHUS HOPM SKOJOTHMYECKOTO MOBEACHHS B
OKpYyXarolleu cpene;

OCYIIECTBIISITH OTOOP NCTOYHHMKOB MH(pOpManuu B VIHTepHETE B COOTBETCTBUH C 33laHHBIM IOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH W ITyTEM
CPaBHEHUSI PA3IIMYHBIX HCTOYHHKOB BBIACIATH HHPOPMAIIHIO, KOTOPAs SBISIETCS MPOTUBOPEUUBON HITH MOXKET OBITh HETOCTOBEPHOMH;

UCIIOJNIb30BaTh TPH BBITIOJIHEHUH Y4eOHBIX 3aJaHUil HayqHO-IIOMYJSIPHYIO JINTEpaTypy (PU3NUECKOro COJEpiKaHus, CIPaBOYHbIE MaTepUajbl, PECYpChl CEeTH
WurepHer, BnaieTh NpuéMaMy KOHCIIEKTHPOBAHHMS TEKCTa, IPeoOpa3oBaHus HHPOPMAIIMU U3 OJJHOI 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMUCbMEHHBIE M YCTHBIE COOOLICHUsI Ha OCHOBE 2-3 MCTOYHHMKOB MH(OpMaLUH (U3HMYECKOTO COJAEPIKAaHUs, B TOM YHCIE
nyOJIMYHO JeNIaTh KPATKHE COOOIICHUS O pe3yJbTaTax MPOCKTOB MM YUYCOHBIX HCCJICIOBAHUHN, IPU 3TOM I'PAMOTHO HCIIOJh30BATh M3YUYCHHBIH MOHITHHHBIN
anmnapat Kypca (GU3UKH, COIPOBOXKAATH BBICTYIUICHHE ITPE3CHTALUCH;

IPU BBITTOJTHEHUH y4YeOHBIX HMPOEKTOB M HCCIEIOBAaHMUN paclpeneiaTh OOsS3aHHOCTH B TPYIIE B COOTBETCTBHH C IIOCTABJICHHBIMU 3a/adyaMH, CICAWUTH 3a
BBITIOJTHEHUEM IIIaHAa JEHCTBHH, aJ€KBATHO OIIEHMBATH COOCTBEHHBIM BKJIAJ B AEATCIHHOCTH TPYIIIBI, BHICTPaNBaTh KOMMYHHKAaTHBHOE B3aMMOCHCTBHE,
YUHUTBIBasi MHCHHE OKPY>KaIOIIUX.

K xoH1y oOyuenus B 8 kjiacce npegMeTHbIE Pe3yabTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHHH:

>

MCIOJB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U MOJIEKYJ, arperatHble COCTOSIHHS BEUIECTBa, KPUCTAIIIMYECKHE U
amop(dHbIe Tea, HACBIIICHHBIII ¥ HEHACBHILICHHBII Map, BIa)XHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIHs, TEIJIOBOW JBUIATellb, 3JEMEHTapHbIH
AIIEKTPUUIECKHUNA 3apsil, SIMEKTPUUECKOE T0JI€, IPOBOJHUKH U TUIIEKTPHUKH, IOCTOSHHBIN 3JIEKTPUYECKUH TOK, MArHUTHOE TI0JIE;

pa3nuyaTe SBIEHUS (TEIUIOBOE pACIIMpEHHEe M C)KaTHe, Telionepenaya, TEIUIOBOE paBHOBECHE, CMAauMBaHHE, KaNIUIIPHBIC SBJICHHS, HCIApeHUe,
KOHJIEHCALlUs, TUIABICHUE, KpUCTAJUIM3aIus (OTBEpACBaHUE), KUIIEHHE, TeIUlonepenaya (TeIIONpOBOIHOCTh, KOHBEKINSA, M3JIy4eHHE), HJIEKTPpU3aLus Tell,
B3aUMO/ICHICTBHE 3apAH0B, JEHCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHHUE, B3aUMOJCHCTBIE MarHUTOB, JEHCTBHE MAarHUTHOTO I0JI Ha MIPOBOJIHUK C
TOKOM, 3JICKTPOMArHUTHAsI MHAYKIIHS1) [0 OMUCAHHMIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, JICMOHCTPHUPYIOLIHUX TAHHOE (M3UYECKOE SBIICHHUE;
pacrio3HaBaTh TPOSBICHUEC H3YYCHHBIX (PH3MUYSCKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM dYHcie (PU3MYECKHE SBICHHS B IMPHUPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaNMUISIPHBIC SBJICHUS B IPUPOJE, KPUCTALIBI B mpupoze, nanydeHue ColHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHes, CHEeTa, YJIeKTPHUSCKUE SBICHHUA B aTMOC(epe, IMEKTPHISCTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJIH, APeid MOI0COB, pOITb MATHUTHOTO
TOJISL JUTSL JKU3HU Ha 3emile, MOJSIPHOE CHSHUE, TPU 3TOM IEPEBOAUTHIPAKTUICCKYIO 33[ady B Y4€OHYIO, BBIICIATH CYIICCTBCHHBIC CBOWCTBA (TIPU3HAKH)
(U3MYECKUX SBICHUH;

OTIMCHIBATh U3yUCHHBIC CBOMCTBA TeT M (PM3MUECKUE SBICHUS, UCIONB3Ys (PM3NUECKUE BEIUIUHBI (TEMIIepaTypa, BHYTPEHHS YHEPTUs, KOJUYECTBO TEIIOTHI,
yaedbHas TEIUIOEMKOCTh BEIIeCTBA, yAeNbHAas TEIUIOTa IUIABJICHHS, YyAENbHAs TeIuioTa HapooOpa3oBaHWS, YIeNbHas TEIUIOTa CrOpPaHWS TOIUIMBA,
K03 PHUIINEHT MMOJIE3HOT0 NEHCTBHUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIBHAS BIAXKHOCTh BO3/AYXa, dJEKTPUIECKUH 3aps/l, CHIa TOKA, dJIEKTPUIECKOe HAPsDKEHHE,
COTIPOTHBIICHNE TPOBOJHUKA, YIEIBHOE COIPOTHUBICHHE BEIIECTBA, paboTa M MOIIHOCTH 3JCKTPHYECKOTO TOKA), IPH ONHCAHWH IMPABHIBHO TPAaKTOBATH
(u3nUIecKuii CMBICT MCTIONB3YEMBIX BEIWYHMH, 0003HAUCHUS M €AWHUIB! (PU3WYECKUX BEIMYUH, HAXOAUTH (OPMYIBI, CBA3BIBAIOIINE NAHHYIO (DPU3HIECKYIO
BEJIMYHMHY C APYTHUMH BEINIHMHAMH, CTPOUTH TPAPHUKH N3YIEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHUIUH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3UUECKHE SIBICHMUS M MPOLECCHI, HCIIOIb3YS OCHOBHBIE MOJIOKEHMS MOJICKYJISIPHO-KHHETHYECKOH TEOpHUH CTPOEHHS
BEILIECTBA, NPHUHIMI CYNEPIO3UINHK Tojel (Ha KadyeCTBEHHOM YpOBHE), 3aKOH COXpaHeHHs 3apsna, 3akoH Oma i ydacTka nend, 3akoH J[xoyms-Jlenna,
3aKOH COXPaHEHUs SHEPTUH, TIPH STOM JaBaTh CIIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3allUCHIBATh €T0 MaTEMaTHIECKOE BBIPAXKEHHE;

OOBSCHATH (PU3NYECKUE NPOLIECCHl M CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYAIMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISITh
MPUYUHHO



Y VV

CJIC/ICTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHUE U3 1 -2 JIOrMYECKUX IIaroB ¢ ONopoil Ha 1 -2 u3y4eHHBIX CBOWCTBA (M3MYECKUX SIBICHUH, (U3MIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEH;

pemiath pacdyéTHbIe 3a/1aud B 2-3 JEHCTBUS, MCHOJIB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIIME (DM3MYECKUE BEJIMYMHBI: HA OCHOBE aHAM3a YCJIOBHS 3aJayd
3aIliChIBaTh KPAaTKOE YCIOBUE, BBIABIISITH HEJOCTATOK JAHHBIX JUIS pEIICHMs 3a]add, BBHIOMpATh 3aKOHBI M (OPMYJbl, HEOOXOIUMbIe UIs €€ pelIeHus,
MPOBOAUTH PAacuEThl U CPABHUBATH MTOIYICHHOE 3HAUCHHE (PM3UIECKON BETMUNHBI C N3BECTHBIMHU JaHHBIMI;

pacrno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIINTH IPH MOMOIIH (PU3UIECKUX METOJOB, HCTIONIB3YsS  OIHCAaHHE MCCIIEAOBAHNUS, BBIICISTh IIPOBEPIEMOE
MPEATOI0KEHHE, OIIEHUBATh NTPABIIIBHOCTD TOPSAKA POBEICHUS NCCIICIOBAaHMS, IEIaTh BBIBOIBI;

MPOBOAUTD OMBITHI IO HAOMIOACHHUIO (PM3UUECKUX SIBICHUI MM (U3MUECKUX CBOWCTB Tell (KANMUIAPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHHUS BO3yXa OT €T0
00bEMa, TeMIepaTypsl, CKOPOCTH MpONecca OCTBHIBAHWS W HAarpeBaHUS NPH H3JIyYCHHH OT I(BETa HM3Iydaromel (IOrJIomaromieii) HOBEpXHOCTH, CKOPOCTh
HCTIapEHMsI BOABI OT TEMIIEPATYPHI KUIKOCTH ¥ IUIOMAAN €€ MOBEPXHOCTH, SIEKTPHU3AIHS TEI M B3aHMOJICHCTBHE 3IEKTPUIECKUX 3apsI0B, B3aMMO/ICHCTBHE
TMOCTOAHHBIX MAr"HuTOB, BU3YyallUu3allld MAarHUTHBIX HoJell ITOCTOSTHHBIX MAarHuToOB, Z[eﬁCTBHH MAar"ivuTHOro moJid Ha MOPOBOAHUK C TOKOM, CBOMCTBaA
AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJIBUraTEs IIOCTOSIHHOTO TOKa): (hOpMYJIUPOBaTh NPOBEPSEMbIE MPEITOI0KEHHsI, COOUpPaAThH

YCTaHOBKY U3 IPEJI0KCHHOT0 000pyI0BaHHUS, OMUCHIBATH X0 OMBITa U (POPMYJIUPOBATH BHIBOIBI;

BBITIOJIHATE MPAMBIC U3MEPCHUSA TCMIICPATYPhI, OTHOCHUTEJIBHOHN BJIAXXHOCTH BO3aYyXa, CUJIbI TOKA, HAIIPSAKCHUA C UCITOJBb30BAHUEM aHAJIOTOBBIX HpI/I60pOB n
JIATYNKOB (PU3NUECKHUX BEIMYMH, CPAaBHUBATH PE3YJIbTATHl U3MEPEHHI C y4ETOM 3a/JaHHOM aOCOIFOTHOW ITOTPEIIHOCTH;

MPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTH OJHOHN (DM3MYECKOW BEIMYMHBI OT APYrOoW C MCIOJB30BAHHUEM INPSIMBIX M3MEPEHUH (3aBUCHMOCTH COIPOTHBICHUS
MPOBOJHKKA OT €T0 JJTMHBI, TUIOMIAAN TOIEPEYHOTO CEUCHHUS U YICIIBHOTO CONIPOTHBIICHHS BEIIECTBA POBOIHUKA, CHIIBI TOKA, HIYIIET0 Yepe3 IPOBOIHHK, OT
HaINpsOKEHUsI Ha MPOBOJHUKE, HCCIEIOBAaHHME IOCIIEA0BATEIFHOTO M TMApajljIeIbHOTO COEIWHEHMI NMPOBOJHHMKOB): IUIAHMPOBATh HCCIIEIOBAaHHWE, COOMpaTh
YCTaHOBKY M BBINOJNHATH U3MEPEHUS, CIeXys NMPEJIOKCHHOMY IUIaHy, (PUKCHpOBATh PE3yNbTaThl MOJyYCHHON 3aBHCHUMOCTH B BHJIE TaOJUII M Ipa(uKOB,
JIeTIaTh BBIBOZBI 110 PE3yJIbTaTaM HCCIICAOBaHNUS;

MPOBOIUTH KOCBEHHBIC H3MEpeHMs (M3MUECKMX BeNWYMH (yAeibHas TEIUIOEMKOCTh BEIIECTBA, COINPOTHBIICHHWE IIPOBOAHMKA, paboTa M MOIIHOCTh
NIEKTPUYECKOT0 TOKA): TUNIAHMPOBATh M3MEPEHUs, COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, ClEIys MPEIOKEHHON MHCTPYKIUH, U BBIYUCIATH 3HAUCHUE
BCIIMYHMHBI,

co0uoiaTh paBKiIa TEXHUKK 0€30I1acCHOCTH NpHU paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

XapaKTepu30BaTh NPHUHIIUIBI JEHCTBUS H3yYSHHBIX TPUOOPOB U TEXHMUECKUX YCTPOHCTB € ONMOPOH Ha UX ONMUCAHUA (B TOM YHUCIIE: CHCTEMa OTOIJICHUS JOMOB,
TUTPOMETp, MapoBass TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK JJIEKTPHUUECKONW HHEPTUH, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, HarpeBaTelbHBIC
AIEKTPOTPUOOPHI (IPUMEPHI), IIEKTPUUECKHUE MPEIOXPAHUTENH, JIEKTPOMATrHUT, JEKTPOJIBUTATENIh MOCTOSHHOTO TOKA), MCIIONB3Yys 3HAHHUS O CBOMCTBAaxX
(u3MUECKUX SABICHUH 1 HEOOX0ANMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHHMYECKHE YCTPOWCTBA M M3MEPUTEIbHBIC MPUOOPH! 10 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KHAKOCTHBIM TEPMOMETp, TEPMOC,
MICHXPOMETpP, THIPOMETp, IBHUIATENIb BHYTPEHHETO CTOpPaHWs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JIEKTPHUECKHX LEMel C IMOCIeNOBATEIBHBIM 1
HapaJuleJIbHBIM CO€ANHEHNEM DIIEMEHTOB, Pa3Indasi YCIIOBHbIE 0003HAYEHHSI JJIEMEHTOB JIEKTPUUECKHX LETeH;

NPUBOANTH NPUMEPHI (HAXOIUTh HHPOPMANHIO O IIPHUMEpPax) MPAaKTHIECKOTO MCIOJIB30BaHUS (PM3MIECKUX 3HAHUH B TIOBCEJHEBHOMN *KHU3HU ISl 00ecH e4eH s
0€30TMacHOCTH TIpH O0panieHuH ¢ MPUOOpaMHU M TEXHUYECKUMH yYCTPOMCTBAMH, COXPAHEHHS 3IOPOBbS M COOIOJACHUS HOPM DKOJIOTHYECKOTO TMOBEICHUS B
OKpYy’Karoliei cpene;

OCYIIECTBIIATh MOUCK HH(MOpManuHu (PU3NUECKOro copepxaHus B VIHTepHETe, Ha OCHOBE HMEIOIIMXCS 3HAHUN M IYyTEM CPaBHEHUS JIOTIOJHUTEIBHBIX
MCTOYHMKOB BBIJICIATH HH(YOPMALUIO, KOTOPAs SBISETCS IPOTHBOPEUNBON HIIM MOXKET OBITH HEJOCTOBEPHOIA;

UCIIONIb30BaTh TPH BBIMOJIHEHNH Y4EeOHBIX 33JaHHI HAayYHO-TIOMYJLIPHYIO JINTEpPAaTypy (PU3NUECKOro COAEpKaHMs, CIIPABOYHBIC MAaTEpHAIbI, PECYPCHI CETH
WuTepHeT, BnageTs npuéMaMu KOHCIICKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus HHOOPMAIHH U3 OJHON 3HAKOBOI CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M KpaTKHUe YCTHBIE cOO0IIeH s, 0000mast nHpopMannio U3 HECKOJIbKIX UCTOYHUKOB (PU3UYECKOT0 COJEPIKaHMs, B TOM
Yucie MyOJMYHO TPEJICTABISATh PE3YIbTaThl IPOSKTHOW MITH HCCIIEI0BATENBLCKOM IS TEBHOCTH, IIPH 3TOM TPaMOTHO HCIIOIb30BaTh N3yUECHHBIN MOHATHHHBIHA
anmapat Kypca (GU3UKH, COIPOBO>K/IATh BEICTYIUICHHE ITPE3EHTAINEH;



>

Ipy BBINTOJIHCHUN yqe6H1,1x IMPOCKTOB U HCCIICIOBaHUM (1)1431/1‘-16CKI/IX MpOLECCOB pacupeacIsiTh 0053aHHOCTH B Trpynne B COOTBETCTBHUU C MOCTABJICHHBIMU
3aga4dyaMu, CJICIUTH 3a BbIIIOJITHCHUCM I1JIaHA JIehcTBUM 1 KOPPEKTUPOBATH €I0, a/ICKBATHO OLICHNBATH COOCTBEHHBII BKJIag B  JCATCIIBHOCTb  I'PYIIIbI,
BBICTpanBaTh

KOMMYHUKATHUBHOC B3aPIMOJ.'[eI>iCTBPIe, MPOsABJIAA TOTOBHOCTD pa3peiiaTh KOH(I)J'II/IKTLI.

K koHITY 00yUeHns B 9 Kjaacce nmpeIMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH Y 00 yJArOIINXCS YMEHUIL:

>

UCIIONIb30BaTh MOHSTHS: CHCTEMa OTCYETa, MaTephalbHas TOYKA, TPAEKTOPHUS, OTHOCHUTEIBHOCTh MEXaHWYECKOTO MABIKEHHA, Aedopmanms (ympyras,
IUTACTHUYECKast), TPEHHUE, IIEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTh M MIEPETPY3KH, LICHTP TSHKECTH, aOCOMOTHO TBEPAOE TEIO, HEHTP TSHKECTH TBEPAOTO
Tena, paBHOBECHE, MEXaHNUECKHE KOJIEOaHUsSI U BOJIHBI, 3BYK, HH(PA3BYK M YIBTPa3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKajIa 3JIEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTD U JallbHO30PKOCTh, CIIEKTPHI HCITYCKAaHMUS 1 TIOTJIOIICHNUS, anb(a-, 0eTa- 1 TaMMa-H3IIydeHHUsI, U30TOIbI, SJepHAs SHEPTETHKA;

pa3nuyath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE ABMKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBIKECHUE, CBOOOMHOE MaZicHUE TET,
paBHOMEpPHOE IBIDKEHHE II0 OKPYKHOCTH, B3aUMOJCHCTBHE TeJl, PEaKTHBHOE IBIDKEHHE, KojeOaTeIbHOE MABWKCHME (3aTyXalollle U BBIHYKICHHBIC
KoJie0aHuUs), pE30HAHC, BOJHOBOE JBIKCHUE, OTPAKCHUE 3BYKa, MPSIMOJIMHEHHOE PaclpOCTPaHEHHE, OTPaXKEHHE U MPEIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE
OTpaXeHHE CBETa, pa3joKeHHEe Oelloro CBeTa B CHEKTP U CIOXKEHHE CIEKTPaJbHBIX ILBETOB, AWUCIEPCHs CBETa, €CTECTBEHHAs paJHOAKTHBHOCTB,
BO3HHKHOBEHHE JIMHEHYATOr0 CHEKTpa M3IyYCHHS) IO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHPYIOUINX JaHHOE (H3UYecKoe
SIBJICHHE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DHU3UUECKHX SIBICHHH B OKPY)KaroImeM MHpe (B TOM 4nciie (U3MUECKHE SBICHHUS B MPHPOIE: NMPUINBEL U OTIIHBBI,
nBkeHne TaHeT COJMHEYHOH CHCTEMbl, PEaKTUBHOE JBM)KEHHWE XMBBIX OPTraHW3MOB, BOCIPHUSTHE 3BYKOB JXHBOTHBIMH, 3€MIJIETPSICEHHUE, CeiicMUUecKne
BOJIHBI, IIyHAMH, 5X0, [IBETA TEJI, ONTHYECKHE SBJICHUS B NPUpPOJIE, OMOIOTHUECKOe AeHCTBHE BUIUMOTO, YILTPa(pHOIETOBOTO M PEHTT€HOBCKOTO M3ITy4eHHH,
€CTECTBEHHBIH pPaJUOaKTHBHBIN ()OH, KOCMHYECKHE JIydHd, pPaJdOaKTHBHOE W3IyUCHHE NPUPOJHBIX MHUHEPAIOB, JACHCTBHE paJHOaKTHBHBIX W3ITy4eHHH
HAOpraHU3M YEJIO0BEKa), [IPU 3TOM IEPEBOIUTh IIPAKTHUECKYIO 33/1a4y B y4€OHYIO, BBIACIATh CYIIECTBCHHBIC CBOWCTBA (TIPU3HAKH) (DM3HUECKUX SIBICHHH;
ONUCHIBATh M3yYCHHBIC CBOWCTBA Tel M (DM3MUECKHUE SBICHUS, HCIONb3ysd (HU3NUEeCKHe BENUYMHBI (CPeOHSS M MTHOBEHHAsh CKOPOCTh Tela NpH
HEpaBHOMEPHOM JBIKEHHH, YCKOpEHHUE, MepeMelleHNe, IyTh, yIiIoBasi CKOPOCTh, CHJIa TPEHUS, CHJIa YNPYTOCTH, CHJa TSAKECTH, YCKOPEHHE CBOOOIHOTO
TaJIeHNs], BEC TeNa, UMITYJIEC Tella, IMITYJIEC CHIIBI, MEXaHIMUEeCcKasi paboTa ¥ MOIIHOCTh, IOTCHIMAIbHAS YHEPTHUS Tela, TIOAHATOTO HaJI IIOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAs YHEPTUS CXKATON NMPYKUHBI, KHHETHYECKas SHEPTHs, TIOJTHAs MeXaHHYeCcKas SHEpTrHsl, MepHUo] M 9acToTa KoJiebaHuil, UTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb IPEJIOMIICHHS CPEIbl), MPH ONHMCAHWU MPABHIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIIOIb3YEMBIX
BEJIMYMH, 0003HAYCHHs ¥ CIUHHUIBI (U3MUECKUX BEIMYHMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE NAaHHYI0 (M3MYECKYI0 BEIMYHHY C JPYTMMH BEJIMYHHAaMHU,
CTPOUTD TPaMKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITHMYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (M3MUYECKHE SBICHUS W TIPOLECCHI, MCIOJIB3Ys 3aKOH COXPAHEHMs 3HEPIWH, 3aKOH BCEMHPHOTO TATOTEHMS, NMPHHIIMII
CYNEpHO3UINN CHJI, PUHINI OTHOCHTENbHOCTH ['amunes, 3akoHel HbIOTOHA, 3aKOH COXpaHCHMS HMITYJIbCa, 3aKOHBI OTP)KEHWS W IPEIOMIICHHS CBETa,
3aKOHBI COXpaHEHMs 3apsJOBOTO M MAacCOBOTO YHCEN IIPU SAEPHBIX PEAKUMSAX, NPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3aIHCHIBATH €ro
MaTeMaTHYeCKOe BBIPaKCHNUE;

OOBSACHATH (PU3NIECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIMi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa: BBISBJISATh
MPUIHHHO

CIIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2-3 JIOTHYECKUX IIaroB C OIOPOi Ha 2-3 N3y4eHHBIX CBOMCTBA (QU3NUECKUX SBICHNUH, PU3MUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemate pacuéTHbIe 3a7a9n (OTUpAIOIINecs Ha CUCTEMY U3 2-3 ypaBHEHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYJIBI, CBS3bIBAIONIHE (DU3MIECKUE BEIMIMHBI: HA OCHOBE
aHaJM3a YCIIOBUS 3a[a4y¥l 3allChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEMOCTAMOIIME MM U30BITOYHBIC JIaHHBIC, BEIOUPATh 3aKOHBI M (POPMYJIbI, HEO OXOTUMBbIC
A peIICHUA, ITPOBOANTH pvaéTBI 1 OLCHUBATH PECAJTMCTUYHOCTD IMMOJTYYCHHOT'O 3HAYCHUA q)HSquCKOﬁ BCIIMYHUHBI,

pacTo3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PEIIUTH MPU TIOMOIIH (PU3MIECKUX METOJIOB, UCIIONIE3Ysl  OINHCAHHE HCCIICIOBAHMUS, BBIJICIIATH
POBEPSIEMOE

MPEIII0I0KEHUE, OICHIUBATH MPAaBWIBHOCTh MOPSIIKA IPOBEICHIS UCCIICAOBAHMS, ATaTh BEIBOIBI, HHTEPIPETHPOBAThH PE3YIIbTAThl HAOMIOACHHH U OIBITOB;
MPOBOUTE OTBITHI IO HAOIIOACHUIO (U3NYCCKUX SIBICHUN WIH (PU3MYCCKUX CBOMCTB TeJ (M3y4CHHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEH Usl SHEPTHH,
3aBHCHUMOCTh IIEPHOJIa KOJCOAHHN MPYKUHHOTO MAasTHHKA OT MacChl TPy3a M JKECTKOCTH MPYXKHHBI U HE3aBUCUMOCTh OT aMIUIUTYJbI MajbIX KOJICOaHU,



NPSIMOJIMHEHHOE paclpoCTpaHeHUE CBETa, PasjioKeHHe OeIoro cBeTa B CIIEKTP, M3yUYeHHE CBOMCTB M300payKeHNUs B IIJIOCKOM 3epKaJie ¥ CBOWCTB U300paKeHHMs
npeaMeTa B cOOMparoliei JIMH3e, HAaOI0AeHHE CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB M3JIyYEHHs): CaMOCTOSTEIBHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OIIMUCHIBATH XOJI ONBITA M €r0 Pe3yJIbTaThl, (OpMyINPOBATH BHIBOBI;

MPOBOJUTDH NPH HEOOXOAMMOCTH CEPUI0 MPSAMBIX M3MEPEHMH, ONpeJelsisi cpe/iHee 3HaueHHe M3MepsieMoil BeaMYuHbl ((POKyCHOE PacCTOsIHME COOMparomei
JIMH3HI), 000CHOBBIBATh BEIOOP CIIoc00a M3MepeHus (M3MEPUTEIFHOTO IPHOopa);

NPOBOAUTH HCCJICAOBAHUE 3aBHCUMOCTEH (M3MUECKUX BEJIMYMH C HCIONb30BAHWEM MPSAMBIX HM3MEPEHHWH (3aBUCHMOCTb IIyTH OT BpPEMEHH NpH
PaBHOYCKOPEHHOM JBIDKCHHH 0€3 Ha4albHOW CKOPOCTH, NMEpuoja KojicOaHWi MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPa)KCHHS
CBETAa OT yrja MaACHWs W yIyla NPEOMIICHHA OT yIVla HajeHus): IUIAHUPOBATh HCCIECIOBAaHHWE, CaMOCTOSTENBHO COOMpaTh YCTaHOBKY, (pHKCHpoOBaTh
PE3yJIbTATHI IIOJyYEHHOH 3aBUCUMOCTH (DU3NUECKHUX BEIWYMH B BHAE TaOIUI ¥ IpaUKOB, AETaTh BEIBOBI IO PE3yIbTaTaM HCCIICIOBAHMS;

MPOBOAUTH KOCBEHHBIE M3MEPEHHS (M3MUECKUX BEIUUUH (CPEIHAS CKOPOCTh M YCKOPEHHE Tela MPH PAaBHOYCKOPEHHOM JABM)KEHHH, YCKOPEHHE CBOOOIHOTO
naJeHus, KECTKOCTh MPYKUHBI, KOIPPHUIUESHT TPEHUS CKOJILKEHHs, MeXaHU4Yeckasi paboTa 1 MOIIHOCTb, YacTOTa M IEPHOJ| KOoJIeOaHUH MaTeMaTH4ecKoro u
NPY>KMHHOTO MasiTHUKOB, ONTHYECKasl CUJIa COOMPAIOLIeH JINH3bI, PaJJMOaKTUBHBII (DOH): IIIaHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
N BBINIOJIHATE U3MCPCHUSA, CICAYS Hpe[[ﬂO)KeHHOﬁ HWHCTPYKOHWHU, BBIYUCIIATL 3HAUYCHHUC BCIWMYUHBLI U aHAJIU3UPOBATH IMOJTYUYCHHBIC PE3YJIbTAThI C y‘-IéTOM
3aJJaHHOM MOIPEITHOCTH U3MEPEHHH;

co0JoiaTh paBKiIa TEXHUKK 0€30I1acCHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYI0BaHHEM;

pas3nuyaTh OCHOBHBIC TIPH3HAKN M3YUEHHBIX (DM3NUECKUX MOJEJEH: MaTepuaibHasl TOUKa, aDCOMIOTHO TBEPIOE TEJIO, TOUECUHBIH HCTOYHHK CBETA, JIyd, TOHKAs
JIMH3a, TUITAaHEeTapHas MOAENb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO sIpa;

XapaKTepu30BaTh MPUHIUIEI ACHCTBUS M3YUYEHHBIX NMPHOOPOB M TEXHWYECKUX YCTPOMCTB C ONMOPOH Ha MX ONMUCAHUS (B TOM UHCIE: CIUIOMETp, AATUYUKH
TIOJIO’KCHHUS, PACCTOSTHHS M YCKOPEHHMSI, PaKeTa, 9XO0JIOT, OUKH, MEPUCKOII, ()OTOANIApPaT, ONTHIECKHE CBETOBOIbI, CIIEKTPOCKOII, TIO3UMETp, KaMepa Buibcona),
UCTIONB3YS 3HAHUS O CBOMCTBAX (DM3MUYECKUX SIBICHUN M HEOOXOMMBIE (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl W CXEMaTHYHbIE PUCYHKH H3YUEHHBIX TEXHHUECKHX YCTPOMCTB, M3MEPHUTEIHHBIX NMPHUOOPOB M TEXHOJOTMYECKHMX IPOLECCOB IPH
pelIeHnH y4eOHO-ITPaKTHYECKHUX 3a/1a4, ONTHYECKUE CXEMbI JUIsl TIOCTPOSHHUS M300paKEHHH B IIJIOCKOM 3epKalie U cOOMparollei JInH3e;

NPUBOAMTH NPUMEPHI (HAXOIUTh HHPOPMALIMIO O IPUMEpPax) MPaKTHYECKOTO MCHOJb30BaHUs (HM3MYECKUX 3HAHHI B TIOBCEJHEBHOMN KU3HU AJs obecneye Hust
0e301macHOCTH NpU O0palIeHUuH ¢ MPUOOPaMH M TEXHHUYECKUMH YCTPOICTBaMHU, COXPaHEHHUS 370POBbsS U COOJIIO/ICHHS HOPM 9KOJIOIMYECKOTO MOBE/ICHHS B
OKpYy>Karouieil cpene;

OCYLIECTBIISITh HOMCK HHpOpMaIuu Guzndeckoro conepxanus B IHTepHeTe, CaMOCTOSATEIbHO (HOPMYIIUPYS HOUCKOBBIH 3aIIpOC, HAXOAUTh MYTH OTIPEIeIICHHs
JIOCTOBEPHOCTH TOIYYSHHONH MHPOPMAIIUH HA OCHOBE UMEIONUXCS 3HAHUN U JIONOTHUTENbHBIX UCTOYHHKOB;

MCIIONIb30BaTh TIPH BBIMOJIHEHWH YYE€OHBIX 33JlaHUH Hay4YHO-TIONYJIIPHYIO JINTEPATypy (PU3MUECKOTO COIEpsKaHWs, CIIPaBOYHBIE MaTepHAalbl, pECypChl CETH
Wntepner, BiaseTh npuéMaMy KOHCIIEKTUPOBAHKS TEKCTa, IpeoOpa3oBaHus HH(POPMAIMH U3 OJHOH 3HAKOBOH CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOLIEHUs Ha OCHOBE MH(OPMAINU N3 HECKOJIBKHX HMCTOYHHKOB (PU3MUECKOTO COZIEPKaHWs, MyOIMIHO
MPE/ICTABIATh PE3yJIbTAaThl HMPOEKTHOM MM HCCIEeNOBATEIbCKOW NESTENBHOCTH, NPH 3TOM T'PAaMOTHO HCIIONB30BaTh H3Yy4YEHHBIH MOHATHHHBIA ammapar
M3y4aeMoro paszesa (pU3nKu M CONPOBOKAATH BEICTYIUICHNE MTPE3EHTaIel ¢ y4ETOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TemaTunueckoe IVIAHUPOBaHME ¢ YKa3aHMEM KOJIN4YeCTBA 4aC0B, OTBOAMMBIX HA OCBOCHHE KaXKJ10il TeMbI

Ha3BaHue TeMblI cOrjIacHO (eiepanbHOIl padoyeii mporpamme 7 kiaacc 8 kiace 9 kiace Kou- Bo yacos no
padoueii
nporpaMmme
®wusuka 1 e€ pob B IO3HAHUH OKPY’KAIOIIET0 MHpa. 6 6
[lepBoHaYaIEHBIC CBEICHHS O CTPOSHHUH BEIIECTBA. 5 5
JIBI>KeHHME M B3aUMOJCHCTBUE TEJ. 21 21
JlaBrieHnie TBEPABIX TeI, JKUAKOCTEH U Ta30B. 21 21
PaboTa 1 MOIITHOCTH. DHEPTHS. 12 12
TemaoBbIe SBICHHS. 28 28
DJeKTpUUeCKHe U MarHUTHBIC SBJICHUS. 37 37
MexaHHYECKHE SBJICHMS. 40 40
Mexanuyeckue KoyeOaHus ¥ BOJIHBI. 15 15
:')HCKTpOMaI‘HI/ITHOC oJiIe U 3J'IeKTpOMaFHI/ITHI)Ie BOJIHbI 6 6
CBeTOBBIC SIBJICHUS 15 15
KBanTOBBIC SIBJICHUS 17 17
[ToBTOpHUTETHHO-0000IAIOIINI MOTYITb 9 9
Pesepr 3 3 6
HUTOI'O 68 68 102 238
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