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IHOACHUTEJIBHASA 3AIINCKA

MonenbHasi CHMHXpPOHU3MPOBAaHHAs pabodyas mporpamma 0a30BOro M YriIyOJEHHOTO H3y4YeHHs
npenmeta «Puznka» B 10-11 kimacce pazpaborana Ha ocHOBe Paboumnx nporpaMm cpeaHero o0Iero
oOpa3oBaHusi 1o Qu3uke (0a30BBIA YpOBEHb, YIIIYOJEHHBIA YPOBEHB), OMOOPEHHBIX pPEUICHHEM
benepanbHOTO y4eOHO- METOAMYECKOTr0 00BheIMHEHUS 1Mo olmiemMy oOpaszoBanuio ot 29.02.2022r.,
pOTOKON 7/22.

JlanHas mporpamMma CIIy>KUT OCHOBAHHEM JUIsl yYUTeNs Mo pa3paboTke paboudell mporpaMMsbl Mo
¢du3nKe B Kl1accax, TIe peaanu3yTcs My IbTUIIPOGUIbHBIN yueOHblii uian. B pa3aene « Tematuyeckoe
IUIAaHUPOBaHUE» Yy4eOHOro Kypca cojaep)KaHHe OOyYeHHS CHHXPOHU3UPOBAHO JUIS OCBOCHHUS
oOyJaromuMucs mpeaMeTa Kak Ha 6a30BOM, TaK M yIITyOJICHHOM YPOBHE.

JlanHast mporpaMma ompeneisieT 00s3aTeNbHOe MPEIMETHOE COAEp)KaHHE, YCTaHABIHWBACT
NpUMEpHOE paclpesielieHne yueOHbIX YacoB 10 TEMaTHYECKUM pasesiaM Kypca U peKOMEHIYeMYIO
MOCIIEA0BATEIBHOCTh U3YUEHHSI TEM U Pa3/ieloB y4eOHOIO ImpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, TOTUKH y4yeOHOro Mporecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouXcs.
[Iporpamma naét npeacTaBiIeHHE O UEISIX, COOepHcanuu, ooujeti CTpaTerui 00ydeHus, BOCITUTaHUS U
pa3BuTHs 00ydaromuxcs CpeAcTBaMu ydeOHOro npenmera «Du3ukay Ha yriyOJEHHOM YpOBHE U
0a30BOM ypOBHE.

H3yuenue xypca  @usuxu  yenyOnéHHoe0 — YpOBHA  NO360JAem  peanu308amsv  3a0ayu
npogheccuonanbHoll  Opuenmayuu, Hanpasieno Ha co30anue Ycio8uil Ol NPOAGNEHUs CEOUX
UHMENIEKMY AbHBIX U MBOPUECKUX CNOCOOHOCMEN KANCObIM YUAUWUMCS, KOMOpble HeoOX00umbl Ol
nPo0oadICeHUs 0OPA30BANUS 8 BLICULUX YUEOHBIX 3A6E0EHUSAX NO PATUYHBIM QUIUKO-MEXHUYECKUM U
UHIHCEHEPHBIM CREYUATLHOCTAM.

B mporpamme ompenenstorcsi IIaHUPYEMbIE Pe3yNbTaThl OCBOSHHS Kypca (DU3MKM Ha ypOBHE
CpeaHero odIero oOpa3oBaHus: IMYHOCTHBIC, METANPEAMETHBIE, IPEMETHbIC (Ha YriyOIEHHOM H
6a3oBomM ypoBHe). HayuHo-mMeTomonorndyeckoil OCHOBOM [uis pa3paboTKu TpeOOoBaHMN K
JIMYHOCTHBIM, MCTAIIPECIMETHBIM W HNPECAMETHBIM pPE3YyJibTaTaM O6yanOIHI/IXC5I, OCBOHMBIINX
OporpaMMy cpeiHero oémero oOpa3oBaHMs Ha YINIyOJIEHHOM YpPOBHE, SBISETCS CUCTEMHO-
JeSITeTIbHOCTHBIA MOIXO/I.

IIporpamma BKJIIOYAET:
nAaHupyemvle pe3yibmamsl OCBOSHUS Kypca (GU3UKHU Ha YriyOIE€HHOM 1 6a30BOM YPOBHE, B TOM

YHCIIe npedMemHble pe3yibmanmel 10 rojaMm o0ydeHus;
cooepaicanue yuebHo2o npeomema « Puzukay no 200am o0yyeHus,;
npumepHoe memamuieckoe NAAHUposanue C yKa3aHUeM KOJIMYeCTBa YacOB Ha U3yUYEHHE KaK0U
TEMBI U NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0esimelbHOCMU YUauuxcs, pealu3yeMoun pu
U3y4eHHuu 3TuX TeM. [IporpaMMa uMeeT mpuMepHbIi XapakTep U MOXKET OBITh HCIIOJIb30BaHA
YUUTEISIMHA (DU3UKH 7151 COCTABJICHUS CBOMX Pa0OUYUX MPOrpaMM.

PabGouass mporpamMma He CKOBBIBA€T TBOPYECKYI0 HWHUIIMATUBY YYHUTENEH M MPEIOCTABISET
BO3MOXXHOCTH ISl PEAM3alUK Pa3IMYHbIX METOJANYECKHUX MOAXOA0B K IMPENoIaBaHuI0 (PU3MKH Ha
yriryO6aéHHOM 1 6a30BOM YpOBHE IIPH YCIIOBHM COXPaHEHUs 00s3aTeIbHOM YacTH COJIEpKaHUS Kypca.
KonnuecTBO 4YacoB B TEMAaTHMYECKOM IUTAHMPOBAHWM HA H3YYCHHE KaXJIOW TEMBI SIBISETCS
OPUEHTHPOBOYHBIM U MOXET OBITh M3MEHEHO KaK B CTOPOHY YMEHBIICHHWS, TaK W YBEIUYCHUS B
3aBUCHUMOCTH OT peau3yeMbIX METOAMYECKUX MOAXO0I0B U YPOBHS MOATOTOBICHHOCTH YUAIUXCS.

KypcuBoM B Tekcte mporpammsbl BblAeseHbl 3ieMeHThl Llenu wu 3amaum, IlpenmeTHbIxX
pe3ynpTaToB U CoaepkaHus yd4eOHOro MmaTepuana, KOTOpPbIe MPEICTaBICHbl JUIs U3y4eHUs Ha
yriIyOJnEHHOM ypOBHE

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA)»

®duzuka Kak Hayka O HambOosee OOIIMX 3aKOHaX MPHUPOJIbI, BBHICTYNAs B KadyeCcTBE y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJAQJ B CHCTEMY 3HAaHUH 00 OKpPYXKarolleM MHUpE.



IxonbHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIHNH ISl €CTECTBEHHO-HAYYHBIX YI€OHbBIX IPEAMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB W SIBJICHUH, M3Y4aeMBIX XHUMHEH,
Ouosorueit, gusnueckori reorpaduer U actpoHoMuel. Mcmonp30BaHWEe W aKTUBHOE MPUMEHEHUE
(bu3nyecKux 3HaHUHN ONPEIEIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHS HOBBIX MATEpHAJIOB C 3aJaHHBIMH
cBoiictBamu W np. M3ydeHune (HU3MKM BHOCUT OCHOBHOHM BKJIaJl B (POPMHUPOBAHHE ECTECTBEHHO-
HAYYHOM KapTHHBI MUpa y4yaliuxcs, B OPMUPOBAHUE YMEHUH NPUMEHATh HAYYHBIA METO/I IIO3HAHUS
IPY BBITIOJTHEHUU UMHU Y4eOHBIX UCCIICAOBAHHA.

B ocHOBY Kypca ¢pu3uku cpeHe MIKOoJIbI MOJI0KEH Psijl UAEH, KOTOpbIe MOKHO pacCMaTpUBATh Kak
NPUHIMIIEL €r0 TIOCTPOCHHUS.

Hoes uenocmnocmu. B cOOTBETCTBUM C HEW Kypc SIBISIETCA JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall U3 BCEX pPa3iesioB (DU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U
COBPEMEHHOW (hH3HKH.

Hoen zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (QU3UKA OOBEAMHEH BOKPYT
¢usnueckux Teopuid. BenynmM B Kypce siBisieTcst GOpMUpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzauus mnpeamnojiaraeT MUCHOJb30BaHUE T'YMaHUTapHOTO
NOTeHIHaNa (PU3MYECKON HAYKH, OCMBICICHHE CBS3HM Pa3BUTHs (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJIOTUYECKUMHU IPOOIEMaMH.

Hoesa npuknaonoiui nanpagnennocmu. Kypc ¢Qu3uku yriyOJa€HHOTO YpOBHS MpEIoiaraet
3HaKOMCTBO C HIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTUYECKUX MPUI0KEHUH N3YIEeHHBIX TEOPHIA
u 3akoHOB. [Ipm 3TOM paccMaTpuBarOTCSI Ha YPOBHE OOLIMX NPEICTABICHUH M COBPEMEHHBIC
TEXHUYECKUE YCTPONUCTBA U TEXHOJIOTHH.

Hoesn Ixonozuzayuu peann3yeTcs MOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEPKaHUSs, MOCBSIIIEHHBIX
HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C pa3BUTHEM TEXHHUKH U TEXHOJIOTH,
a Takke OOCYKICHHS MpoOJieM palMOHAILHOTO MPHUPOAONOIL30BAHUS M HKOJIOTUYECKOU
6€30I1aCHOCTH.

OcBoeHue coaepX aHus MPOTPaMMbl JIOJDKHO OBITH TIOCTPOEHO HA TPUHIMIAX CHUCTEMHO-
JesTeIbHOCTHOTO monxona. Jlnma ¢usumku peanmsanusi OSTHUX NPUHIOMIOB Oasupyercs Ha
UCTIOJIb30BaHIH  CAMOCTOSITEIBHOTO JKCIEPHUMEHTa Kak IOCTOSHHO JEWCTBYIOLIETo (akTopa
yueOHOTro mpouecca. /[ yenybnénno2o yposHs — 9mo cucmema camocmosmenbHO20 YYeHUUeCK02o
9KCHEepUMeHma, GKI0Yaowje2o QpoHmanvhvlie YyueHudeckue Onvlmbl NHPU U3VUEHUU HOBO20
Mamepuana, 1abopamopHule pabomul u pabomul npakmuxyma. Ilpu smom 603moducHbl 06a cnocoba
peanuzayuu uzuueckoeo npakmuxkyma. B nepeom cayuae npaxmuxym nposooumcs 1ubo 6 konye 10
u 11 knaccos, 1ubo nocie nepeozo u Mopo2o NOIY200Ul 8 KAHCOOM U3 IMUX Kiaccos. Bmopoii cnocod
— 9mo uHmezpayusi pabom npaKmuKyma 6 cucmemy 1a60pamopHuix pabom, Komopbwle npo8oOAMcs
6 npoyecce uzyuenus pazoena (memwi). Ilpu smom nod pabomamu npaxmuKyma NOHUMAEMCS]
camocmosmenvHoe — Ucciedosanue, KOmMopoe NpOGOOUMCs N0  PYKOBOOCMEY  C8EPHYMOZO,
0000WéHHO20 8Uda De3 Nouazo8ol UHCMPYKYUU.

B mporpamme cucrema y4eHHUYECKOTO HKCIEPHMEHTA, JIA0OpaTOpPHBIX paboOT W MPaKTHKyMa
MPE/ICTaBICHA €NHBIM TIepeyHeM. BrIOOp TeMaTuku Ajisi ATHX BUIOB YYCHHUECKUX MPAKTHYECKUX
paboT oOCymIecTBIsIETCS YYaCTHHKAMU OOpa30BAaTENBHOrO MpoIecca HCXOAs M3 OCOOCHHOCTEH
MOYPOYHOTI'O TUIAHWPOBAHHUS U OCHAILLEHUs KabuHeTa (u3uku. [Ipu 3ToM obecrieunBaeTcsi oBlaJeHUe
OOy4alolUMHUCST YMEHUSMU TMPOBOAUTH MPSAMbIE M KOCBEHHbIE W3MEPEHHUs, HUCCIEIOBAHUS
3aBHCHMOCTEH (PU3MUECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO TTPOBEPKE TPEIIOKEHHBIX THITOTE3.

Bonpimoe BHUMaHWE ynemsieTcs peNIeHHI0 PAcYETHBIX M KadyeCTBEHHBIX 3amad. [Ipm sToM mist
pacu€THBIX 3a7a4 MPUOPUTETOM SBIISTIOTCS 3aJIa4H C SIBHO 3aaHHOU U HesI6HO 3a0anHOl PU3NIECKON
MO/JIEJIbI0, MO3BOJISIONINE TPUMEHATh U3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jesa
Kypca, Tak M MHTETpUpYysS NMPUMEHEHHE 3HAHWM M3 pa3HbIX pa3fenoB. s KauecTBEHHBIX 3ajad
MPUOPUTETOM SIBIISIOTCS 3a/1aHUsl HA 00BsICHEHHE / MIpe/icKa3aHue NMPOTEeKaHUs (PU3MUECKUX SBICHUIMA
W TIPOIIECCOB B OKPYXKAIOMIEH XU3HU, TpeOyrommue BbiOOpa (U3NYECKOW MOJESNH I CUTYaIllH
MIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ tpedoBarnmsamu PI'OC COO k MarepHambHO-TEXHUYECKOMY OOECTICUEHHUIO
ygeOHOro mporecca Kypc Gu3uKu yriayOiaeHHOTO W 0a30BOTO ypOBHS B CPETHEH IIKOJIE TOJKCH
U3y4aThCs B YCJIOBHUSIX NMpeIMeTHOro kabuHeTa. B xabunere Qpu3uku 10KHO OBITH HEOOXOAUMOE
naboparopHoe 00OpyIOBaHHE MAJSi BBINOJHEHHS YKa3aHHBIX B MPOrpaMME YUYEHHYECKHX OIBITOB,
J1a00paTOPHBIX PaboT M PabOT MPAKTHKyMa, a TAKKE JEMOHCTPAIIMOHHOE 000y I0BaHHE.

JleMoHCTpanmonHoe 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MHUHHMAIBHOM
JOCTAaTOYHOCTH U oOecreyrBaeT IIOCTAaHOBKY MEPEYHCICHHBIX B MPOrpaMMe  KIIFOYEBBIX
JNEeMOHCTpalMi sl HMCCIENOBAHUS M3y4aeMbIX SIBJICHHH M TPOLECCOB, SMIUPUYECKUX H
q)YHI[aMCHTaJILHBIX 3aKOHOB, HX TCXHUYCCKHX HpI/IMCHCHI/Iﬁ.

JlaGopatopHoe 00OpyqOBaHHME IJIS YYEHHMUECKHX MPAKTHUECKUX padoT ¢opMHUpyeTcs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M 00ECTIEYMBAETCS B PACUETE OHOTO KOMILIEKTA Ha BYX 00yJaromuxcs.
TemaTuueckue KOMIUIEKTH Ja0OpaTopHOro OO0OpYIOBaHMS JIOJDKHBI OBITH IIOCTPOEHBI HA
KOMIUIEKCHOM HCIMOJb30BAHUM AHAJOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CHCTEM B BUI€ LM(POBBIX JabopaTopuil.

HEJIM N3YYEHUSA YYEBHOI'O HIPEAMETA «®U3UKA»

OCHOBHBIMU LIEJISIMU U3Y4YEHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:

* (¢opMHpOBaHHE MHTEpECAa U CTPEMJICHUS OOydaroIMXCs K HayYHOMY M3Y4YEHHUIO NPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE IMPEICTAaBICHUH O HAy4yHOM MeToJe IO3HaHMA U  (OpPMHUPOBaHHE
HCCJIEI0BATEIbCKOI0 OTHOIIEHUS K OKPY>KAIOLIUM SIBJICHUSAM;

* (¢opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3y/ibTaTa HW3y4YCHHUsS OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

* ¢opmupoBaHUE YMEHHH OOBSCHATH SIBJICHUS C HCIOJIb30BaHHEM (DHU3NYECKUX 3HAHUN U
HaY4HBIX JI0Ka3aTeJIbCTB;

* (¢opmMHpOBaHUE MPEICTABICHUN O PO (HUUKU JUIsl pa3BUTHA APYIHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH;

* passumue NpeoCmMasieHulL. 0  BO03MOJCHbIX  chepax  OyOywel  npogeccuoHaIbHol
0esiImenbHOCMU, CEA3AHHBIX C (PUUKOU, NOO2OMOBKA K OalbHetueMy O00YUeHUIO 8 IMOM
HanpasieHuu

» JlocTwkeHHe OHTHUX IeNiell oOecreYrBaeTcsl PEUICHWEM CIEAYIOMIMX 3ajad B IpOLecce
U3y4eHHs1 Kypca (pU3MKH Ha YPOBHE CpeaHero o0Iiero oopa3oBaHus:

* TpuOOpeTeHHe CHCTEMbl 3HAaHMH 00 OoOHmMX (QU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAS MEXaHHMKY, MOJICKYISIPDHYIO (U3UKY, SJIEKTPOJHMHAMHUKY, KBAHTOBYIO
(bU3UKY 1 3IIEMEHTHI aCTPOPHU3HKH;

* (¢opMHpPOBaHUE YMEHHUIl MPUMEHATh TEOPETUYECKHUE 3HAHUS ISl OOBSCHEHUS (PU3HMUYECKUX
SIBIICHUI B IPUPOJIC U JIJISl IPUHATHS MPAKTUIECKUX PEIICHUI B TOBCETHEBHOM JKU3HU;

* OCBOCHHE CIOCOOOB pELICHMsI Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (DPU3MYECKOH MOJEINbIO,
3ajiay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/1aHue (PU3MUECKONW MOJIeNH, aJeKBaTHOM
YCJIOBHSIM 33/1a4H, B TOM YHCJIE 3a/1a4 HH)XEHEPHOTO XapaKTepa;

* TOHMMaHWEe (U3NYECKUX OCHOB M TIPUHIMIIOB JACUCTBHS TEXHHYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIILYIO CPEY;

*  OBJAJICHHE METO/aMHU CAMOCTOSTEIBHOTO TUIAHUPOBAHUS U ITPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHAIM3a U UHTEPIIPETallui UHPOPMALUH, ONPEAESICHUS I0CTOBEPHOCTH
MOJTy4YEHHOTO pe3yJIbTaTa; CO3JJaHle YCIOBUM sl pa3BUTUS YMEHUN MPOEKTHO-
UCCIIEI0BATENbCKOM, TBOPUECKOH NESITEIbHOCTH; pasgumue unmepeca K cgepam
npogeccuonanbHol 0esimeabHOCMU, C8A3AHHOU C PUZUKOU.



MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTBum ¢ ®I'OC COO yrinyOnéHHBINH YpOBEHB H3ydeHHs yaeOHOTO npeamera «Dusnukay
Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOMpacTCS OOYYaIOMUMHUCS, TUIAHUPYIOITUMU
MPOJIOJDKEHUE 00pa30BaHMSI 1O CIIEMUATBLHOCTIM (PU3UKO-TEXHUISCKOTO TTPODHIIS.

VY4eOHbIM ITaHOM MpeayCMOTpPEHO n3yueHue ¢pusuku B 00béMe 340 4 3a 1Ba roga o0ydeHus: 5 4
B Henmenmto B 10 u 11 kmaccax, Ha 6a3oBoM ypoBHE B 00bEMe 136 4 3a nBa roga oOydeHus mo 2 4 B
Henento B 10 u 11 knmaccax. B tematnueckom mmanupoBanuu st 10 u 11 kinaccoB mpeamnoiararoTcst
pPE3CPB BpPEMCHHU, KOTOpBIfI YUUTECIIb MOXET HMCIIOJIB30BAaTh II0 CBOEMY YCMOTPCHUIO, U
MOBTOPUTEIHHO-00001IaI0IINE YPOKH.

MJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUSA YYEBHOI'O IPEAMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
OcBoenne yueOHOro mnpeamera «@Pu3Mka» Ha ypOBHE CpEIHEro oOwmero o0pa3oBaHUS
(yrmyOn€HHbIN 1 0a30BbI YPOBEHB) TOJDKHO 00€CTIEYNBATH TOCTHKEHUE CIEAYIONINX JTMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

I'pasicoanckoe éocnumanue:

*  c(hopMHUPOBAHHOCTb I'PAXKIAHCKOI MO3ULIUK 00yUYarOIErocs Kak akTUBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCHICKOr0 00IIEeCTBa;

*  MPUHATHE TPAJULIHMOHHBIX OOIIEUYETIOBEUECKHX I'YMAaHUCTHUECKUX U I€MOKPATHIECKUX

LIEHHOCTEH;

* TOTOBHOCTb BECTHU COBMECTHYIO NESTEIbHOCTh B MHTEpECax I'pakJaHCKOro OOIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B IIKOJIE U I€TCKO-IOHOLIECKUX OpraHnu3aIusix;

* yMEHHE B3aMMOJECHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM € UX (QYHKIUSIMHU
Y Ha3HAYCHUEM;

* TOTOBHOCTb K TYMaHUTapHOH U BOJIOHTEPCKON JIESATENbHOCTH.

Ilampuomuueckoe éocnumanue:

*  c¢(hOopMHPOBAHHOCTH POCCUICKOI I'paXkIaHCKOI NAEHTUYHOCTH, MATPUOTH3MA;

* [IEHHOCTHOE OTHOIIEHHE K TOCyJapCTBEHHbIM CUMBOJIAM; JOCTHXKEHUsIM Poccuu B Gpusuke u

TEXHHKE.

/yxoeno-npagcmeennoe ocnumanue:

*  ¢(hopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

*  CIOCOOHOCTbH OLIEHMBATh CUTYAIMIO M IIPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO- HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJI€ B JIESITEIbHOCTH YUEHOTO;

*  OCO3HAHHUE JUYHOTO BKJIAAa B IOCTPOECHUE YCTOHUMBOTO OYAYyIIETO.

dememuueckoe ocnumanue:

* O3CTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAs 3CTETHKY HAyYHOI'O TBOPYECTBA, MPHUCYIIETO
¢u3nyeckoii HayKe.

Tpyooeoe éocnumanue:

*  HMHTEpPEC K pa3InyHbIM cepam npodeccroHaTbHOM A TETbHOCTH, B TOM YHCJIE CBA3aHHBIM C
¢u3MKON M TEXHMKOH, YMEHHME COBEpIIATh OCO3HAHHBIN BBHIOOP Oymymield mpodeccuu u
pEaIn30BbIBATH COOCTBEHHBIE JKU3HEHHBIE ILIAHBL;

* TOTOBHOCTh M CHOCOOHOCTh K 00Opa3oBaHHMIO W caMOOOpa3oBaHHWIO B 00jacTh (PU3WKKA HA
IIPOTSKEHUH BCEU KU3HHU.

DKonocuueckoe eocnumanue:

*  CcpOPMHUPOBAHHOCTb 3KOJIOTMYECKOM KyJIbTYpbl, OCO3HaHME IJIOOAJIBHOIO XapakrTepa
9KOJIOTHUECKUX MPoOIeM;



*  IUIAHUPOBAHUE W OCYLICCTBICHUE JCHCTBUI B OKPYKAIOIICH Cpe/ie Ha OCHOBE 3HAHUS IieJel
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
*  pacUIMpEHHUE OMbITa ACATEIHHOCTH HKOJIOTUYECKON HAIIPABICHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHWUU 10 (PU3HKE.
Ilennocmu nayunozo noznanusn:
*  cOpMHPOBAHHOCTH MHUPOBO33PEHUs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKkoil HayKH;
* OCO3HAHHE IICHHOCTH HAyYHOW JEsTEeIbHOCTH, TOTOBHOCTh B MpOLIECCe M3Y4eHUs (UIUKU
OCYIIECTBIISITh IPOCKTHYIO M HCCIIEIOBATENILCKYIO ACSATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE.
B mpornecce noCTHXKEHHST TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS HMPOTPAMMBI CPEIHETO OOIIETO
oOpazoBaHust 1O (U3MKE y OOYUYAIOMIUXCS COBEPLICHCTBYETCS IMOYUOHANbHBIN UHMENIeKM,
Mpeanoaralomuii chopMIUpPOBAHHOCTE:
®  CcamMoco3Hamus, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSIHHUE,
BUJIETH HANPABIICHHS Pa3BUTUSI COOCTBEHHON YMOIIMOHAIBLHOM cepbl, ObITh YBEPEHHBIM
B ce0e; camope2ynupoeanisl, BKIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE IPUHUMATD
OTBETCTBEHHOCTD 32 CBOE MMOBEACHHE, CIIOCOOHOCTD aanTUPOBATHCSA K SMOLIMOHAIBHBIM
WU3MEHECHHUSIM U MIPOSIBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
®  gHympenHell MOmuUeayuu, BKIIIOYAIOIEel CTpeMJIeHHE K JOCTHKEHUIO LIeJIU U YCIEXY,
ONTUMH3M, HHUIIUATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOXKHOCTEI;
® JMnamuy, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLMOHAIEHOE COCTOSIHUE JAPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUHU OOIIEHHUS, CTIOCOOHOCTD K COYYBCTBHIO U
COIIEPEKUBAHUIO;
®  COYUANLHBIX HABLIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTD BHICTPAUBAaTh OTHOLIECHHUS C APYTUMHU
JIFOIBMHU, 3a00TUTHCSI, TIPOSIBIISITH MHTEPEC U pa3peniaTh KOHMIUKTHI.

METAIIPEAMETHBIE
PE3YJIbTATBI YuuBepcajibHble

Mo3HaBaTeJbHbIE AeiicTBUS

ba3oBrhIe JJornueckme aeicTBy:

*  CaMOCTOSITENILHO (DOPMYJIMPOBATh U AKTYaIM3UPOBAThH MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

*  OMpEAeINATH 1NN ACATEIBHOCTH, 33/IaBaTh MApaMETPhI U KPUTEPUH HX JTOCTHKEHUS;

*  BBISBJISTH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHUSAX;

* pa3pabaThIBaTh IJIaH PEUICHUS MPOOJIEMBI C YYETOM aHAIN3a UMEIOIUXCS MATEPHAIBHBIX U
HEMaTepUATBHBIX PECYPCOB;

* BHOCHTHh KOPPEKTHBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEISM,
OIICHUBATh PUCKH MOCJICCTBUI IEATSILHOCTH;

* KOOPAMHHPOBATH M BBIMIOJNHATH pPAa0OTy B YCIOBHUSX pPEAIBHOTO, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

*  pa3BUBATh KPEATHBHOE MBIIIJICHUE TP PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3zoBble HccIe10BaTEIbCKHE NeHCTBHA:

*  BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATHSIMH U METOJaMu (PU3NIECKON HAYKH;

* BJAJICTh HaBbIKAMU Y4Y€OHO-MCCIEAOBATEILCKOW M TMPOCKTHOW ACATENBHOCTH B 00JacTH
(bu3MKH; CITOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY TOHWCKY METOJIOB PEIICHUS
3ama4 (HPU3HMUECKOTO COACPKAHMS, TPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHWS,

* BJIAJNETh BUJAMHU JCSITCILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUSA, €r0 HWHTEpPIpEeTaIny,
mpeoOpa30BaHUI0 W MPUMEHEHUIO B PA3IMYHBIX yUYEOHBIX CHUTyalMsX, B TOM YHUCJE MPHU
CO3/IaHWH1 y4EOHBIX TPOCKTOB B 001aCTH (PU3NKH;

*  BBISBJISTH NPUYHHHO-CIIEACTBEHHBIC CBS3U U aKTyaJIM3UPOBATh 337a4y, BEIIBUTATH THIIOTE3Y
e€ pemieHus, HaXOIUTh ApTYMEHTBI UIsl JTOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh
napaMeTpsl U KpUTEPHUN PEIICHHUS;



AQHAJIM3MPOBATh IOJIyYEHHBIE B XOJ€ PEIICHUS 3aJa4d pe3yJIbTaThl, KpUTHUECKN OLIEHUBATh
UX TOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON EATEIbHOCTH, B TOM
YHCIie TPU U3yYeHUHN (PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCHUTD 3HAHUS 10 (PU3UKE B IPAKTUIECKYIO 00JIACTh KU3HEACSITEIbHOCTH;
yYMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00acTeil;

BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTh OPUTHHAIbHBIC TIOJXObl U PEIICHUS; CTABUTh
npoOJIeMbl U 3aa4H, JOMYCKAIOIINEe aIbTePHATUBHBIC PELICHUS.

Pa6ora ¢ ungopmanueii:

BJIaJIeTh HaBBIKAMM IIOJydeHUS HHPOpMAlMU (U3NYECKOro COIEpkaHUs U3 HCTOYHUKOB
pasHbIX THUIIOB, CaMOCTOATENBHO OCYIIECTBJIATh IOMCK, aHAJIU3, CHUCTEMAaTU3aLUI0 MU
MHTEPIPETALNI0 NHHOPMAIIUU PAa3TUYHbBIX BUIOB U (POPM IPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTHh HH(OpMALIUH;

UCIIOJIb30BaTh CPEJICTBA HHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEILICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OPraHU3allMOHHBIX 33Ja4 ¢ cOOr0ieHueM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH O€30IIaCHOCTH, THMIHMEHBl, pecypcocOepeXeHusl, NpPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM 0€3011acHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOr0 COAEPKAHUS B pa3sINuHbIX (hopMaTax ¢ ydéTOM Ha3HAYCHUS
uH(OpMaLMK U LIENeBOH ayAUTOpUH, BbIOMpas ONTHMAaJbHYI (GOpMY HpEeACTaBICHUS U
BU3YyaJIN3alHu.

YHuBepcajibHble KOMMYHUKATHBHBIE JeiiCTBUS

Oo0menue:

OCYIIECTBIATH OOIIEHNE HA YPOKaX (PU3UKU M BO BHEYPOUHO JeSITEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHMIMKTHBIX CUTYAIUH U CMArYaTh KOHQIIUKTHI;
pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOXO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

CoBMecTHAA N1eATEJILHOCTD:

MOHUMATh M UCIIOJIb30BATh IPEUMYILIECTBA KOMAHIHOW U HHIUBUAYaIbHON paboOThI;
BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHHA C y4ETOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH KaXKJIOT0 YICHA KOJJICKTHBA;

MPUHUMATH 1] COBMECTHOM JIeATEILHOCTH, OPTaHU30BbIBATh I KOOPAMHUPOBATH JIEHCTBUS
Mo €€ AOCTHXKEHHUIO: COCTaBIATH IJIaH NEUCTBUN, pacOpeleNiaTh POJd C y4ETOM MHEHHI
YYaCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaU4eCTBO CBOETO BKJIAJa M KAXKIOTO yYaCTHHKA KOMAH/IbI B OOIIMIA Pe3yJIbTaT 0
pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIC MPOEKTHI, OIEHWBATH WJIEW C TIO3WUIMM HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3JIMYHBIX CUTYALMSIX, IPOSBIIATD
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

y}ll/lBepcaJ'lLHLIe PEryJisiTuBHbIC IleﬁCTBHﬂ

Camoopranm3anus:

CaMOCTOSITENILHO OCYIIECTBIIATh ITO3HABATENBHYIO JEATENBHOCTh B 001acTH (QU3MKH U
aCTPOHOMMHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]a4H;
CaMOCTOATENILHO COCTABJIATH IUIAH PEIICHUS DPACUETHBIX M KA4eCTBEHHBIX 3aJad, ILIaH
BBITIOJIHCHHUS TPAKTUYECKOH paboThl € Y4ETOM MMEIOIIUXCS PECYpCoB, COOCTBEHHBIX
BO3MOKHOCTEH U NPEATIOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsATh paMKH y4eOHOTo IpeaMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTEHUIT;

JieNaTb OCO3HaHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTb Ha ceOs OTBETCTBEHHOCTb 3a
pelleHue;



OLIEHMBATh PHUOOPETEHHBIH OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHHUIO W TIPOSBICHUIO MIMPOKOW IPYAUIIMU B 00JIacTH (DU3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYpHBI YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMH MMO3HABATEIBLHON pe(IeKCHU KaK OCO3HAHMS COBEPIIACMBIX NEHCTBUI 1
MBICIUTENBHBIX IPOLIECCOB, HMX pE3yJbTaTOB U OCHOBAHMM; MCIIOJIB30BATH MPUEMBI
peduiekcuu U1 OLIEHKU CUTYaITNH, BEIOOpa BEPHOTO PEIICHMS;

YMETbh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO MPUHUMATH PEIICHUS O UX

CHIDKEHUIO; MPUHUMATh MOTUBBI M apPT'YMEHTHI IPYTUX NPU aHAIIN3e

pe3yabTaTOB AESATEILHOCTH.

I[MpunsiTue cedst U APyrux:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU M JJOCTOMHCTBA;
[IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX [IPU aHAIHU3E PE3YJIbTATOB AESITEIIBHOCTH;
MIPU3HABATh CBOE MPABO M MPABO IPYTUX Ha OMINOKH.

HNPEIMETHBIE PE3YJIbTATBI

10 kaacc
B mpouecce u3ydyenust kypca Gpusuku yriyoa€HHoro u 6azoBoro ypoBHs B 10 kiacce y4eHUK
HAY4UTCS:

[ToHumats (1eMOHCTPUPOBATH) POJIb (PU3UKH B IKOHOMUYECKOH, TEXHOIOTUIECKOH,
HKOJIOTHUECKOM, COIIMATIBHOM 1 3TUYECKOH chepax nesTeIbHOCTH YeJI0BEKa; POJIb H MECTO
(GU3UKU B COBPEMEHHOM Hay4HOI KapTHHE MHUPA; 3HAYEeHUe ONUCAMENbHO,
cucmemamusupyroweu, 00bACHUMENbHOU U NPOSHOCMUYECKOU QYHKYULl husuyeckorl
meopuu — MeXaHuKu, MOJNEeKYIAPHOU PUIUKU U MEPMOOUHAMUKU, POTb PU3UYECKOU meopuu
6 hopmuposanuu npeocmasienuti 0 QuuuecKou Kapmure Mupa,

pasnnyarh (Yy4UTHIBATh) YCIOBUS NMPUMEHUMOCTH MOjeel (U3NYECKHUX Tell U IMPOLECCOB
(s1BNEHMI): MHEPLMATIbHAS cUCTEMa OTCUETa, A0COIIOTHO TBEPOE TEJI0, MaTepUaIbHAsI TOUKA,
PaBHOYCKOpEHHOE JIBWKEHHE, CBOOOIHOE TMajeHue, aOCOMIOTHO yrpyras aedopmars,
abCOIIOTHO yNpyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJENU Ta3a, KUIKOCTH H
TBEPIOTO (KPUCTAJUIMYECKOT0) Teja, WJCalbHBbIH ra3, TOYEUHBIH 3apsa, OIHOPOIHOE
JIEKTPUUYECKOE TI0JIE;

pasnuyaTth ycJIoBUS (TpaHUIBI, 0071acTH) MPUMEHUMOCTH (DPU3MUECKUX 3aKOHOB, MOHUMATh
BceoOmMi xapakTep (GyHAaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh HCIOIb30BAHUS
YaCTHBIX 3aKOHOB,;

AQHAJIM3HPOBATh M OOBSICHATH MEXaHUYECKHUE IPOLIECCHl U SBIICHUS, UCHOJb3Ysl OCHOBHbBIE
MIOJIOKEHUSI U 3aKOHbI MEXaHUKH (OTHOCHUTEIHHOCTh MEXAHHMUYECKOTO JIBUXKEHUS, (OPMYIIbI
KMHEMAaTUKU PAaBHOYCKOPEHHOI'O NBWXKEHUS, npeoopaszosanus lanunes o0nsa ckopocmu u
nepemeujenus, 3akoHbl HbtoTOHA, npunyun omnocumensnocmu I anunesi, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHMsI UMITYJIbCA U MEXAHUUECKON IHEPTHHU, C653b pabOOmbl CUbl C
UBMEHEeHUeM MeXAHUYECKOU JHepeuu, YCI06Us PABHOGeCUs MEEPO020 mena); TPU ITOM
UCMOJIb30BaTh MAaTEMAaTHUECKOE BBIPAKECHUE 3aKOHOB, VKA3bIBAMb YCA08USL NPUMEHUMOCHU
@usuueckux 3akonog: npeoopazoeanuii I anunes, émopoco u mpemvezo 3axonoe Hviomona,
3aKOHO8 COXPAHEHUS UMNYIbCA U MEXAHUYECKOU IHEP2UU, 3AKOHA BCEMUPHO20 MAOMEHUS,
aHAJIU3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl U SBICHUSA, MCIOIb3Ys OCHOBHBIE
nosioskeHnss MKT u 3aKkoHbI MOJEKYJISpHOM (DU3MKU U TEPMOJAMHAMUKU (CBS3b JIaBICHUS
UeaIbHOTO ra3a €O CpeJHEH KHMHeTHYECKOM »SHeprueid TemIoBOro JBMKEHHS U
KOHIIEHTpale ero MOJIEKyJl, CBsA3b TEMIIEPaTypbl BELIECTBA CO CPeAHEH KHHETHYECKOU
SHEprueil TemJIOBOrOo [BMXKEHUS €ro 4acTHll, CBA3b JAaBICHUS UACAIBHOIO Trasza ¢
KOHLIEHTpalMel MOJIEKYJl M €ro TeMIepaTypol, ypaBHeHHe MeHneneeBa— KiamnelipoHna,
NEPBBIM 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHMs YHEPIUU B TEIUIOBBIX NPOLECCaX); MpU



5TOM UCHOJb30BaTh MaTEMaTHUYECKOE BBIPDAKEHUE 3aKOHOB, VKA3bI6AMb  VCIOBUS
npumenumocmu ypasnenus Menoeneesa—Knanetipona;

AQHAJIM3UPOBATh U OOBSICHATH (OMUCHIBATH) DICKTPUUECKUE SIBICHHUS, MCIIOJIb3Ysl OCHOBHBIC
MIOJIOKEHUS 1 3aKOHBI SJIEKTPOJAMHAMUKY (3aKOH COXPAaHEHHSI IIEKTPUUECKOTO 3apsiia, 3aK0OH
Kynona, nomenyuanvnocms anexmpocmamuuecko2o nojs, HPUHYUN  CYREPROUYUU
IeKMPU1ecKUx noetl, npu SMom yKaswvleas yCcio8us npumeHumocmu 3akona Kynouna, a Takxke
MPAKTUYECKU BaKHbIE COOTHOILIEHMS: 3aKoHbI OMa ISl yyacTKa LeNHd M JJIsi 3aMKHYTOM
aJeKTpUIecKor menwu, 3akoH J[xoyns—IJlenna, npasura Kupxeoga, zaxouvt @apaoes ons
9NEKMPONU3Q);

onucvleams husulecKue npoyeccol U SGNeHUs, UCNOAb3V BeIUHUHbL. NepeMeujeHue,
CKOpOCMb, YCKOpeHue, UMNYIbC meld U CUCmeMbl mel, CUld, MOMEHMm CUibl, Odslenue,
NOMEHYUANbHASL SHEPeUs, KUHEeMUUEeCKask SHepeUs, MexaHuieckas sHepeus, paboma cCumvl,
YEHMPOCMPEMUMENbHOE YCKOPeHUe, CUIAd MSANICeCU, CUuld YnNpyeocmu, Culd MmpeHus,
MOWHOCMb, IHepausl 83aumooelicmeus mena ¢ 3emaéi 8OauU3U eé NOBepXHOCMU, IHepIUsl
ynpyeoul 0eghopmayuu RPYHCUHbL, KOIUUECME0 meniomovl, aOCONOMHASL meMnepamypa med,
paboma 6 mepmoOUHAMUKE, 6HYMPEHHASA IHEPeUS UOeAlbHO20 OOHOAMOMHO20 2d3d, paboma
UOeanbHO20 2a3a, OMHOCUMENbHAA 6aaxcHocmy 6030yxa, KII/[ udeanvHoco mennogoeo
ogueames, d1eKmMpuiecKoe noje, Hanpsa*CEHHOCMb JNeKMPUYECKO20 NOJs, HANPANCEHHOCb
NOJIs MOYEUHO20 3apa0a UNU 3aPSINCEHHO20 Wapa 6 8axKyyme u 8 OudieKmpuxe, HOMeHyual
NEKMPOCMAMUYECKO20 N0, PAZHOCHb NOMEHYUALO08, INeKMPOOBUICYWAs CULA, CULA MOKA,
Hanpsdcenue, MOWHOCMb MOKA, JJeKmpuyeckas EMKOCmMb NI0CKo20 KOHOeHcamopa,
conpomugnenue y4acmka Yenu ¢ NoCAe008aAMEeNbHbIM U NAPALIeIbHbIM COeOUHEeHUeM
Pe3UCmopos, 3Hepeusl dNeKmpuiecko20 nojisa KOHOeHCamopa,

OOBSCHATH OCOOCHHOCTH TPOTEKaHUs (U3NYECKUX SIBICHUI: MEXaHHMYECKOE JBIKEHUE,
TEIUIOBOE JIBIDKEHUE YACTHUI] BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBUKCHHE,
muddys3us, ucnapeHue, KUNEHHEe W KOHJEHCAIMs, IUIaBIEHHE W KPHUCTaJUIM3alus,
HAIpPaBJIEHHOCTh TEIUIONEepEeayuu, EKTPU3ALUS Tell, IKEUNOMEHYUATLHOCTb NOBEPXHOCTU
3apANCEHHO020 NPOBOOHUKA,

HPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHON (DM3NYECKON BEIMYUHBI OT JPYrod c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCUPOBATH
pe3yabTaThl OTYYCHHON 3aBUCUMOCTH (U3NYECKUX BEIIMYUH 8 8ude 2papuros ¢ yuémom
abCoONIOMHBIX nOSPeUHOCmel UsMeperUll, IENaTh BRIBOBI IO PE3yIbTaTaM HUCCIICIOBAHNS,
MTPOBOIMTH KOCBCHHBIC M3MEPCHHSI (PU3MYCCKUX BEIIMYUH; ITPH 3TOM BBIOMPATH ONTHUMAIbHBIN
METO]T U3MEPEHMSI, OLIECHUBATh a0COIIOTHBIE 1 OTHOCUTENIBHBIE TIOTPEITHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHUN;

NnpPOBOOUMDb ONBIMBL NO NPOBEPKe NPEOJIONCEHHOU SUNome3svl. NIAHUPOBAMb IKCHEPUMEHM,
cooupams IKCHEPUMEHMANbHYIO YCMAHOBKY, AHAIUSUPOSAMb NOJLYYEHHble pe3yabmamol U
denamsv 8bIB00 O CIMAmMyce NPeodaiOHCEHHOU SUNOME3bl,

co0roaTh mpaBmiIa 6€30MacHOTO TPYy/Aa MPH MPOBEICHNUHU UCCIISIOBAaHUHN B paMKax yueOHOTO
OKCIIEPUMEHTA, NPAKMUKymMa M y4eOHO-UCCIIEIOBATELCKON U TIPOSKTHOW JEATEIHHOCTH C
MCTIOJIb30BAaHUEM M3MEPUTENBHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYIOBAHMS;

pemrath pacy€THBIC 3aJ]a4d C SIBHO 3aJIaHHOW U HesA8HO 3a0aHHOU (PU3NYECKON MOMIETbIO: Ha
OCHOBaHWM aHalu3a YyCIOBUS OOOCHOBBIBATH BBIOOp (DM3MUECKOW MOJENH, OTBEUarollen
TpeOOBaHMAM 3a7a4d, MPUMEHSTh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCHMYAANbl
Qusuueckux meoputi TPU WCIIOIB30BAHUM MATEeMAaTHYECKUX METOJIOB pPEIICHUs 3ajad,
MPOBOANTH PACU€Thl HA OCHOBAHWW HMMEIOIIMXCS JTAaHHBIX, aHAJTU3UPOBATH PE3YNbTATHl W
KOPPEKTUPOBATH METOJIBI PEIIECHUS C YIETOM MOIYICHHBIX PE3YyIIbTATOB;

peliaTh KaudeCTBEHHBIE 3aJauu, mpedyloujue NPUMEHEeHUs 3HAHUL U3 DA3HLIX pPA30elos
WKOILHO20 Kypca (QU3UKU, a makdce UHmezpayuu 3HAHUL U3 Opy2ux npeomemos
ecmecmeeHHO-HAYYH020 YUKIA: BBICTPANBaTh JIOTHYECKYIO IETIOYKY PacCYKICHUH C OTIOpOn
Ha U3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECCKHE SIBIICHUS;

UCNONIb306aMb MeopemuyecKue 3HaHus Oisl 00BACHEHUs. OCHOBHBIX NPUHYUNOE padbOombl
usMepumenbHblX NPUOOPO8, MEeXHUUECKUX YCMPOUCME U MEXHOL02UYEeCKUX NPOYeCcco8;



UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUSI IO (PH3HKE B MMOBCEIHEBHOM XKU3HU I 00CCIICUCHUS
0e30MmacHOCTH TIpU OOpamieHHH C TMPUOOpPaMH W TEXHUYSCKUMH YCTPOMCTBAMH, IS
COXpAHEHHUsI 3/I0POBbS U COONIONIEHHS HOPM SKOJIOTHYECKOTO TOBEIEHHSI B OKpYXKarolein
cpexe;

NPUBOJIUTH IPUMEPHI BKJIa/la POCCUHCKUX W 3apyOekKHbIX Y4YEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B O0BSICHEHHUE MPOLIECCOB OKPY)KAIOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
AHAIU3UPOBAMb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3EOOCMBEEHHOU 0esIMeNbHOCIU
ue06eKa, CéA3aHHOU C PU3ULECKUMU NPOYECCaMu, ¢ NOZUYUL IKOIOSUHECKOU 6e30nacHoCmu,
npeocmasieHuli 0 payuUoOHAILHOM NPUPOOONONIL308AHUU, A MAKICE PA3YMHOM UCNONb308AHUU
00CmMUMICeHUL HAYKU U MEeXHON02UL 0151 OAbHelue20 pa3sumusl 4ei08e4ecko2o oouecmasa;,
MPUMEHATH Pa3IMYHbIE CIOCOOBI PabOTHI ¢ WHpOpPMAIUEH (U3NIECKOTO COACPKAHHS C
WCTIOJIb30BaHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJOTHH: MPH 3TOM HCIHOJIH30BATH
COBpeMeHHbIe MH()OPMAIMOHHBIE TEXHOJOTHU JJIsl MMOMCKA, MEepepaboTKH U NpeIbsIBICHUS
y4eOHOI M HaydHO- MOMYJSPHOM HH(MOpMAIMK, CTPYKTYPUPOBAHHS M HHTEPIPETALNH
MHPOpPMALIMK, TONYYEHHOH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
MOJy4aeMyr0 WH(POPMALUIO U OYeHU8amv eé 00CMOBEPHOCHb KAK HA OCHOBE UMEIOWUXCS
SHAHUL, MAK U HA OCHOBE AHAU3A UCTNOYHUKA UHpOpMayul,

NPOAGIAMb  OP2AHU3AYUOHHbIE U  NO3HABAMENbHble — YMEHUs  CAMOCMOSAMENbHO20
npuoopemenus HO6bIX 3HAHUNL 6 Npoyecce GbINOJIHEHUs NPOEeKMHbIX U  yUeOHO-
uccnedosamenbckux pabom, padoTaTh B TPYIIE C BBITOJHEHUEM PA3IUYHBIX COIMATBHBIX
poJeii, IUTaHupOBaTh pabOTy TPYIIBI, pPALUOHAIBHO pACHpEeAeysITh NesATeIbHOCTh B
HECTaHAAPTHBIX CUTYalUsX, a€KBATHO OIICHUBATh BKJIA]] KQXKIOTO U3 YYACTHUKOB TPYIIIHI B
peleHne paccMaTpruBaeMoi IpoOIeMBl;

NPOSBIAMb MOMUBAYUIO K 0YOyujetl npoghecCcUoOHaIbHOU 0esimeIbHOCIU NO CReYUATbHOCHAM
@usuxo- mexnuueckoeo npoghuas.

11 kaacc

B npouecce usydenus kypca ¢pusuku yriay6néHHoro u 6azoBoro ypoBHs B 11 ki1acce yueHUK
Hay4HTCH:

NOHUMATh (IE€MOHCTPUPOBATh) pOJb (U3UKK B SKOHOMHYECKOM, TEXHOJOIMYECKOH,
COLMAJIbHOM M 3THYECKOH cdepax AEATENIbHOCTH YEIOBEKa; POJIb U MECTO (HU3UKH B
COBPEMEHHON HAay4YHOM KapTHHE MHUPA; POJb aCTPOHOMHMH B IIPAKTUYECKON AEATEIBHOCTH
4eJI0BeKa W JaJbHEHIIEM HAay4YHO- TEXHMUYECKOM DAa3BUTUU; 3HAYEHUE ONUCAMENbHOU,
cucmemamusupyroweil, 00bACHUMENbHOU U NPOSHOCMUYECKOU QYHKYULL (husuueckol meopuu
— 2IeKMPOOUHAMUKU, CNEYUATbHOU MeopUU OMHOCUMENbHOCMU, K8AHMOBOU (U3UuKuU, POIIb
¢u3ndeckoit Teopuu B popMuUpOBaHUU MPEACTABICHUN O (PU3NYECKOI KapTHHE MHpa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEJCTaBICHUI O IPUPOJIE;

pa3nnyath (YyU4UTHIBATh) YCJIOBUS MPUMEHHMOCTH MOJeNed (PU3NYECKUX TNl U IMPOLECCOB
(s1BIEHMIT): OJHOPOAHOE IEKTPHUUECKOE M OJHOPOJHOE MArHUTHOE TOJIsL, TApPMOHHUYECKHUE
KoJie0aHus, MaTeMaTUYeCKUH MasiTHUK, WIEaJIbHBIM NMPYXKUHHBIA MasTHUK, FApMOHUYECKHE
BOJIHBI, UI€AIbHBIN Koje0aTeIbHbIM KOHTYp, TOHKAasl IMH3a; MOJIeNieil aToMa, aTOMHOTO sipa
U KBaHTOBOM MOJENHM CBETa; pas3auyaTh YCJIOBHUs (TpaHMIBI, OOJACTH) HPUMEHUMOCTH
bu3HYEeCKUX 3aKOHOB, NOHUMAMb ceobwull xapakmep @OYHOAMEHMANbHLIX 3AKOHO8 U
02PAHUYEHHOCTb UCNONb308AHUS YACTIHBIX 3AKOHO8,

aHAJIU3UPOBATH U OOBSICHATH 3IEKTPOMArHUTHBIE IPOLIECCHI U SIBJIEHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHHUS U 3aKOHBI JIEKTPOJUHAMUKYU U CHELMATbHOM TEOPHUH OTHOCUTENILHOCTH (3aKOH
COXpaHEHUs1  DJEKTpUUECKOro  3apsjga, cwia Awmnepa, cwia JlopeHna, 3akoH
3JIEKTPOMArHUTHON HHAYKIMH, npaBuio Jlenna, cesizp DJIC camMOMHAYKIIMM B 3JEMEHTE
JIEKTPUYECKOH LIEMH CO CKOPOCTHIO N3MEHEHHUS CUJIBI TOKA; ITOCTYJIAThI CIICIMATbHON TeOpun
OTHOCHUTEIFHOCTH DHHINTEHHA),

aQHATU3UPOBATh U OOBSCHATH KBAHTOBBIE IPOLIECCHI U SBJICHUS, HCIIONB3YS TOJIO0KEHUS
KBaHTOBOH (u3uKu (ypaBHeHHe DiHIITeHHA U1t PoTodddeKTa, MepBHIi U BTOPOH MTOCTYIAThI
Bopa, npuniun cootHomeHus: Heonpenen€Huocten I elizenOepra, 3aKOHBI COXpaHEHHS



3aps/IOBOTO M MAacCOBOT'O YHCEN W IHEPTUU B SIEPHBIX PEaKIUAX, 3aKOH PaJlO0aKTHBHOTO
pacnana);

ONMUCHIBATh (PM3UYECKUE TPOLECCHl W SBJICHUS, HWCIOJb3YysS BEIMYWHBI: HANPsHKEHHOCTH
ANEKTPUIECKOTO TIOJISA, TIOTEHIMAN 3JIEKTPOCTATHYECKOTO TIOJSA, Pa3HOCTh MOTEHITHAJIOB,
3JICKTPOJIBIDKYIASl CHJIA, WHAYKIIMS MArHUTHOTO TOJIsi, MAarHWTHBIA TIOTOK, cuja Amriepa,
WHAYKTUBHOCTH, JJIGKTPOJBWKYIAsl CHJIa CAMOWHIYKIIMHM, JHEPTHsS MAarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, PEIISITHBUCTCKAN UMITYJIBC, TTOJTHASI SHEPTHUS, SHEPTHS ITOKOSI CBOOOHOMN
YaCTHIIBI, SHEPTHS H UMITYJIC (POTOHA, MACCOBOE YUCIIO | 3apsi SIIpa, YHEPTHS CBSI3U sIIpa;
OOBSCHATH OCOOEHHOCTH MPOTEKAHUS (HU3HMUSCKUX SBICHHUNA: DJICKTPOMArHUTHAS WHIYKIINS,
CAaMOMHIYKIIMSA, PE30HAaHC, WHTep(EepeHIysl BOJH, AUQPPAKIHA, JAUCIIEPCHS, TIOJTHOE
BHYTpeHHee oTpakeHue, (oroanektpuueckuii 3pdext (dporoaddekr), ampda- u Oecta-
pacmajsl saep, raMMa- u3jaydeHue saep; GU3ndecKue MPUHIUIBI CIIEKTPaJbHOTO aHAIu3a |
paboTEHI J1azepa;

onpeoenimb Hanpaegienue UHOYKYUU MAaeHUMHO20 NOJiA NPOBOOHUKA C MOKOM, cuivl Amnepa
u cunvl Jlopenya,

CmMpoums u300padicenue, co30asaemoe NiIOCKUM 3epKAIOM, MOHKOU JUH3O0U, U PACCHUMbIBAMb
€20 Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONOA2aAlowUe ACMPOHOMUYECKUe NOHAMUSA, MEOPUU U 3AKOHbI 01 AHATU3A
U 0OVACHEHUS PUBUYECKUX NPOYECCO8, NPOUCXOOSUWUX 8 36€30aX, 68 36E30HbIX CUCHEMAX, 8
MedHC2anaKmuieckou cpeoe, 08UNCEHUsL HeOeCHbIX meJl, I80aYUU 36630 U Bcenennoii;
MIPOBOJIUThH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMYMH C UCTIOIB30BAHUEM IMPSIMBIX
M3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl MOJy4YESHHON
3aBUCHUMOCTH (PM3UYECKHUX BEJIMYUH B BUIE TPA(UKOB C yU4ETOM aOCOIIOTHBIX MOTPEIIHOCTEH
M3MEpEHH, JIeN1aTh BBIBOABI IO PE3yabTaTaM HUCCIICOBAHMNS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEeHUS (PU3NYECKUX BEIIMYHMH; IPHU 3TOM BHIOMPATh ONTUMAJIbHBIN
METOJl U3MEPEHHS, OIICHWBATh A0OCOJIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPCHUH;

MIPOBOJIUTH OMBITHI 1O TPOBEPKE MPEUIOKEHHON TUMOTE3bl: TUIAHUPOBATh JKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh TOJTYYCHHBIE pE3ylbTaThl M
JIeJIaTh BBIBOJ] O CTATyCE MPEIJI0KESHHON THITOTE3bI;

ONUCHIBAMb MEMOOblL NONYUEHUS HAYYHBIX ACMPOHOMUYECKUX 3HAHULL,

coOroaTh mpaBuiia 0€30MacHOTO TPy/a MPH MPOBEIEHUH UCCIIEIOBAaHUM B paMKaX y4eOHOTO
IKCIIEPUMEHTA, MPAKTHKYMa M Y4eOHO-HCCIICIOBATEIIbCKON W MPOSKTHOM JEATEIHHOCTH C
WCIIOJIb30BaHUEM M3MEPUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHMS;

pemaTs pacy€THBIC 3a1a4M C SIBHO 3aJaHHOUN U HEA6HO 3A0AHHOU (u3UYecKol MOOebio: Ha
OCHOBAaHWM aHAJM3a YCIOBHS BBIOMPATh (PU3MUECKHUE MOJEIH, OTBEYANOIINE TPEOOBAHUSIM
3a/1a4¥, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOPUI
MPH UCTIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pEHICHHS 3aJad, MPOBOJIUTH pPacueThl Ha
OCHOBAaHUM HMMEIOIINXCS TAHHBIX, aHAJMU3UPOBATH PE3YNbTAaThl U KOPPEKTUPOBATH METOIBI
pENICHHUs C YIETOM TOJTYICHHBIX PE3yJIbTaTOB;

pelIaTh Ka4eCTBEHHbIC 3ajaud, TPeOyroIIMe TPUMEHEHHUS 3HAHWW M3 Pa3HBIX Pa3ieiioB
IIKOJILHOTO Kypca GU3UKH, @ MmMakKdice UHmMezpayuu 3HaAHull u3 Opyeux npeomemos
ecmecmeeHHO-HAYYHO20 YUKIA.! BbICMPAUBAMb JIO2UYECKYIO YEeNOUK)Y PACCYHCOEHULL C ONOPOLL
HA U3yYeHHble 3aKOHbl, 3aKOHOMEPHOCMU U uzuyecKue s161eHUs;

UCNONIb306aMb MeopemuyecKue 3HaHUus Ol 00BACHEHUs. OCHOBHBIX NPUHYUNOG pAOOmbl
UMepUMeNbHbIX NPUOOPO8, MEXHUUECKUX YCMPOUCME U MEXHOL0SUYEeCKUX NPOYeCCos;
MPUBOINTH TIPUMEPHI BKJIAZa POCCHUCKMX W 3apyOekHBIX YUYEHBIX-(DH3MKOB B pa3BUTHE
HayKd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
AHAU3UPOBATNDL U OYEHUBAMb NOCAOCMBUsL ObIMOBOLL U NPOU3BOOCMBEHHOU 0esiIMebHOCU
YenoeeKd, C8A3aHHOU C PUUYECKUMU NPOYECCaMu, ¢ NO3UYUL IKOJI02UYeCKOU De30nacHocmi,
npeocmasieHull 0 payuoHaIbHOM NPUPOOONOTILI0BAHUU, A MAKICE PAZYMHOM UCNOTIb30BAHUU
0oCmMUdICeHUN HAYKU U MEXHOA02Ul OJ1s1 OAIbHeUule20 PA3sUmMuUs 4eo8edeckoco 00uWecmaa,



NPUMEHSTh pa3iH4yHble CIOCOObl paboThl ¢ wHMopMarmen (GU3MYECKOro COAepkKaHUS C
UCIIONIb30BaHHEM COBPEMEHHBIX HH(pOPMAIIMOHHBIX TEXHOJOTHIl: IPH TOM HCIOIb30BaTh
COBpPEMCHHBIC MH(OPMAIIMOHHBIC TEXHOJOTUH JJIsI TIOUCKA, IMepPepadOTKH U NPEIbsIBICHUS
y4eOHOH W Hay4YHO-TIONMYJSpHOH WH(OpMANUK, CTPYKTYPHUPOBAaHHS H HHTEPIPETAIHU
uHpOpMaNNK, TOIYYCHHOW W3 pA3IMYHBIX HWCTOYHHKOB, KPUTHYECKH aHAITU3HPOBATH
NoJay4aeMyr HH(OpMAIMIO M OICHHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS
3HaHWii, TAK 1 HA OCHOBE aHAJIN3a HCTOYHHKA HH(OPMAIINY;

NPOsIBNIAMb  OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE — YMEHUs  CAMOCMOAMENbHO20
npuobpemenusi HOBbIX 3HAHULL 6 NpoYecce GblNOIHEHUs NPOEKMHbIX U  YYeOHO-
uccne0ogamenbckux pabom,; padoOTaTh B TPYMIE C MCIOIHEHHEM Pa3IMYHBIX COIMAIBHBIX
poJieii, TUTaHUpOBaTh padOTy TPYIIbBI, PAUOHAIBHO pACHpEACsITh JESATEIbHOCTh B
HECTaHJAPTHBIX CUTYAlUsX, aJ[CKBATHO OLICHUBATh BKJIAJI KQXKJOTr0 M3 YYACTHHKOB TPYIIIIBI B
pelIeHNe paccMaTpUBaEMOM MPOOIEMBL;

NPOosBIAMbs MOMUSAYUIO K 6yoywell npoghecCuoHaIbHOU 0esimenbHOCmU NO CReYUaIbHOCMAM
Gusuxo- mexrnuueckoeo npoghuis.



COJEPXAHUE YYEBHOI'O IPEIMETA «®U3UKA>»

10 xxace

ba3oBblii ypoBeHb (2 vaca)

VYrmyOiaeHHbIH ypoBeHb (5 4acoB)

Tema 1. ®usnka v METOBI HAYYHOTO TIO3HAHUSA (2 Yaca)

Tema 1. ®usnka ¥ METOABI HAyYHOTo Mo3HaHus (6 YacoB)

®dusnka — Hayka o npupojie. Hayunbsie MeTO/ b MO3HAHUS OKPYKAIOIIETO MUPA.
Ponpb axcniepuMenTa ¥ TEOpHUH B MPOIIECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT B
¢uzuke. MonenupoBanue PU3NIECKUX SBJICHUH U MpolieccoB. HayuHblie THIIOTE3HI.
du3nvecKkre 3aKOHBI U TeOPUH. | paHUIBI TPUMEHUMOCTH (U3NIECKUX 3aKOHOB.
[TpunIMIT cooTBETCTBUSA. PONTh M MecTO u3uKH B HOPMHUPOBAHUH COBPEMEHHOU
HAy4YHOU KapTHHBI MUPA, B IPAKTUYECKON AESITEIbHOCTH JIFOJIEN.

JlemoHcTpanuu 1. AHAJIOTOBBIC U ITU(PPOBBIC U3MEPUTEIBHBIC TPHOOPHI, KOM-
MBIOTEPHBIE TATUYNKH

®dusnka — GyHIaMeHTaIbHAs Hayka o pupojae. HaydHblil MeTO] MO3HAHUS U
METOJIbI HCCIIeOBaHUS (PU3NYECKHX SIBICHUH. DKCIEPUMEHT M TEOPHSIB IpoIecce
no3HaHus npupoasl. Habmonenue u sxkcnepumenT B pusuke. Cnocobwi
UMepeHus Gu3uiecKux GeIudUur (aHanlo208ble U Yughposvle usmepumenvHvle
npubopsl, KOMNLIOMeEpPHblE 0amuuxosvle cucmemst). [loepewinocmu usmepenui
Qusuyeckux gerudun (abconomuas u omHocumenvhas). MoaenupoBaHue
(u3nUecKux SBJICHUN U MPOLECCOB (MaTepHaIbHas TOUYKA, AOCOIIOTHO TBEPIOE
TeJNOo, UJeanbHas KUIKOCTh, UCANIbHBIN ra3, ToueuHsli 3apsa). ['unoresa.
DU3NYECKU 3aKOH, TPAaHULIBI €70 IPUMEHUMOCTH. Pusndeckas reopus. Poib u
MecTo (GU3HKHU B POPMHUPOBAHUH COBPEMEHHOI Hay4YHOI KapTUHBI MUDa, B
MPAKTHUYECKON JEesATENbHOCTU 0N, Yuenuueckuti sxcnepumenm,
nabopamopusie pabomul, npakmuxym 1. zmepenue cunvl moKa u HanpsajceHust 8
yenu NOCMOSIHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUDPOBLIX UIMEPUTNETbHBIX
npubopos. 2. 3nakomcmeo ¢ yugposoii rabopamopueti no gusuxe. llpumepsi
usMepeHus hu3uIecKux GeIUIUH npu NOMOWU KOMNbIOMEPHLIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacos)

2.1 Kunemaruka (10 gacos)

Mexannuyeckoe ABrkeHrne. OTHOCUTEIbHOCTh MEXaHUUECKOr o IBIKeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, CKOpOCTh (CpPeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepHaIbHON TOUKH, UX MPOEKIIMH HA OCH CUCTEMbI KoopanHaT. CioxeHne
MIEPEMEIICHUH U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NpsAMOJIMHENHHOe ABwxkeHue. ['paduku 3a-
BHUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI, IIyTH U NIepEMEIICHUS MaTePHaIbHO
TOYKU OT BPEMEHH.

CBoOoHOE TIaieHne. Y CKOpeHne CBOOOHOTO TTaIeHUS.

KpusosnuHeiiHoe 1BruxkeHue. [IBIKeHNe MaTepHaIbHON TOUKU M0 OKPYXKHOCTH C
HOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, IMHEHHAs! CKOPOCTb.
[lepuon u yacrora obparmenus. LienTpoctpemurensHoe yckopenue. Texnuueckue
ycmpoticmea u npaxmuieckoe npumeHerue: CIIuJIOMeTp, IBUKEHUE CHAPSIO0B,
LIETIHbIE U pEMEHHBIE TIepelauH.

Mexanuueckoe dsudxcerue. OmHOCUMENbHOCHb MEXAHUYECKO20 OBUNCEHUSL.
Cucmema omcuéma.

IIpsmas u obpamuas 3a0auu MexXaHuKu.

Paouyc-6eKkmop mMamepuanbHoll mouku, e20 nNpoeKyuu Ha 0Cu CUCMeMbl KO-
opounam. Tpaexmopus.

Ilepemewenue, ckopocmo (CpeoHAss CKOPOCMb, MCHOBEHHASL CKOPOCMY) U YCKO-
peHue MamepuanbHol MOYKU, UX NPOeKYUU Ha ocu cucmemvl koopounam. Cio-
orceH e nepemenyeHull U CoxceHue CKopocmel.

PasHomepHoe u pagHoycKkopeHHoe NPAMONIUHelHoe O8udceHue. 3a8Ucumocms
KOOPOUHAM, CKOPOCMU, YCKOPEHUSL U NYMU MAMEPUATLHOU MOYKU OM 8pEeMEHU U
ux epaguxu.

C80600H0e naoenue. Yckopenue c60600H020 nadenus. /leudicenue mena,
Opoulenno2o noo y2iom K 20pu30Hmy. 3a8ucumocms KOOPOUHAmM, CKOpOCmu U

VCKOpeHUs MamepuaibHOU mouky om epemenu u ux epaguxu. Kpusonrunetinoe




JlemoHCcTpauMu

1. Mopenb cucteMbl OTCUYETa, MIUTIOCTPALUS KHHEMATHYECKUX XapaKTEPHCTUK

JBYDKCHUS.

. IIpeoOpa3oBanue IBMKEHHH C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

4. HaOnrogeHne OBWKEHHUS Teia, OPOIIEHHOTO IO YIJIOM K TOPH30HTY U
TOPU30HTAIIBHO.

5. M3mepenune yckopeHus CBOOOTHOTO MMaIeHUS.

6. Hampasrenue ckopocTy Npu IBHKEHUH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nadopamopusie paéombtl

1. V3y4yeHne HEpaBHOMEPHOTO JBWKEHHUS C LIENBIO ONpEesIeHHsT MTHOBEHHOMN
CKOpOCTH.

2. UccnenoBaHue COOTHOIIGHUS MEXIYy IyTSIMM, NPONWAECHHBIMU TEJIOM 32
MOCTIEIOBATENIbHBIE PAaBHBIE MPOMEXKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM
JBIDKEHHH C HAaYaJIbHOM CKOPOCTBIO, PABHOW HYITIO.

3. U3ydenue aBmKeHUS MIapUKa B BI3KOW KHUIKOCTH.

W3ydenune nBmwKeHUs Tea, OIIEHHOTO TOPU30HTAIBHO.

w N

osudicenue. /lgudicenue MamepualbHOU Mo4Ky no OKpYICHOCMU. Yenosas u iu-

Hetinas ckopocmo. Ilepuoo u yacmoma oopawenus. Llenmpocmpemumensroe

(Hopmanvroe), kacamenvHoe (Man2eHYuaIbHoe) U NOIHOe YCKOpeHue Mamepu-

AnbHOU MOYKU.

Texnuueckue ycmpoticmea u mexHo102U4ecKue npoyeccovl: CRUOOMemp, O8u-

JHceHue CHaps008, yennvle, ulecmepéHuamole U peMeénHble nepeoayu, cKo-

pocmubie augmeol.
/lemoncmpayuu

1. Mooenv cucmemuvl omcuéma, unnrocmpayus KUHeMAMu4ecKux
Xapakxmepucmux OBUNCEHUSL.

Cnocobul uccnedosanusi 08UNCEHUU.

3. Unnocmpayus npedenvroeo nepexooa u usmepeHue MeHO8eHHOU CKOPOCMU.

IIpeobpazosanue dgudicenuli ¢ UCNONL30BAHUEM MEXAHUIMOSB.

Ilaoenue men 6 6030yxe U 8 pa3PEACEHHOM NPOCMPAHCIIEE.

5. Habnwoenue ogudicenus mena, OpoueHHo20 noo yeiom K 20pU30oHmy u 20pu-
30HMANbLHO.

6. Hanpasnenue ckopocmu npu 08UNCEHUU NO OKPYHCHOCHIU.

IIpeobpazosanue yenogou ckopocmu 6 peoykmope.

8. Cpasnenue nymeii, mpaekmopuil, CKOpocmet 08UNCEHUS OOHO20 U MO20 JHce
mena 6 pasHvlX CUCIEeMAX Omcyéma.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, npAKMuKym

1. Uzyuenue nepagnomepnozo 08UdCEHUs C YENbIO ONpeOeleHUs MeHOBEHHOU
cKkopocmu.

2. Uszmepenue yckopenus npu npamoIuHeiiHoM pasHOYCKOPEHHOM O8UNCEHUU 1O
HAKJIOHHOU NIOCKOCTIU.

3. Hccnedosanue 3agucumocmu nymu om epemeru npu pagHoycKopeHHOM 08U~
JHCeHUU.

4. UzmepeHue yckopeHusi c60000H020 NadeHUs: (PeKOMEHO0BAHO UCNONIb30BAHUE
yugposot rabopamopuu).

5. Uzyuenue osudicenus mena, bpouienHo2o 2opuzonmanvro. llposepka cunomesul
0 NPAMOU NPONOPYUOHATILHOU 3AGUCUMOCTIU MENHCOY OANbHOCMbIO NOAEMA U
HAYAIbHOU CKOPOCMbIO meld.

6. Uszyuenue osusicenuss mena no OKPy#CHOCMU C NOCMOSIHHOU NO MOOYIIO CKO-
pocmbio.

n

e

~




1. Hccneoosanue 3asucumocmu nepuoda 06pawenuﬂ KOHUYECKO2O MAAMHUKA
om eco napamempoes.

2.2 Jlunamuka (7 9acoB)

2.2 JTunamuka (10 gacoB)

[TpuHnmn otHocuTensHOCTH ["anuies. [lepBerit 3akoH HeroToHa. THEpnanbHbIe
CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipunnun cynepnosuiiuu cuii. Bropoii 3akon HeroToHa fiist
MaTepualbHON TOUKH. Tpetnii 3akoH HproTOHA T4 MaTepHAIbHBIX TOYEK.
3aKkoH BceMUpHOTO TsroTenus. Cuna TsxkecTu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.
Tpenue. Buasl Tpenus (mokos, ckonbxeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cria TpeHUs CKOJIbXEHHUS U cuila TpeHus mokos. KoadurmenT Tpenus.
Cuna conpoTUBIEHUS IPU JBUKEHUU Tella B )KMIKOCTH WM rase. [loctynarensHoe
Y BpalaTesIbHOE JIBMKEHHUE a0CONIOTHO TBEPAOTO Tesna. MOMEHT CHJIBI
OTHOCHUTENIbHO OcHU BpauieHus. [lineuo cuinbl. YcnoBusi paBHOBECHUS! TBEPAOIO Tea.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue: MOJIIUITHUKH,
JIBUO/CEHUE UCKYCCTBEHHBIX CITyTHHKOB.
VIemoncmpayuu

1. SIBnenue nnepuuu.

2. CpaBHeHHE Macc, B3aUMO/ICHCTBYIOIINX TEIL.
. Bropoii 3akon HerotoHa.
. I3mepenue cu.
. CnoxeHnue cui.
. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(OpPMAIIHH.
. HeBecomocTts. Bec Tena npu ycKOpeHHOM NOABbEME U MTaICHUM.
. CpaBHEHUE CHUJI TPEHUSI TOKOSI, KAUEHUS U CKOJIbKEHUSI.
. YcioBus paBHOBECHA TBEPAOro Tena. Buasl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnwie padbomut
1. U3yyenne nBuxeHns Opycka Mo HakJIOHHOU IJIOCKOCTH.

O© o0 ~NO U1~ W

2. HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3nHOBOM 00pa3siie, OT ux aedopmanuu.
3. MHccnenmoBanue yciioBuii paBHOBECHS TBEPAOTO TEJIa, HIMEIOIIETO OCh

BpaICHUsA

ITepBriii 3axkoH HprotoHa. MHepuumaneHble cucTeMbl OTCYéTa. [IpWHIMI OTA
HocuTenbHOCTH [amunes. Heunepyuanvhvie cucmemvl omcuéma (onpeoenenue,
npumepbt).

Macca Ttena. Cuna. [lpunnun cynepniozuninu cui. Bropoit 3akon HeroToHa nis
MaTepraIbHOU TOUKH. Tpetnil 3akoH HproTOHA 119 MaTepHaAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. JKEUBANEHMHOCb 2PASUMAYUOHHOU U UHEPMHOU
maccul.

Cuna TSKECTH. 3a8UCUMOCMb YCKOPEHUSL CB0DOOHO20 NAOEHUs. OM BbICOMbL HAO,
NOBEPXHOCMbIO NAAHembl U Om 2eozpaghuieckoi wiupomul. [leudcenue Hebechblx|
men u ux cnymnukos. 3akonvl Kennepa. llepas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osusicyujecocs ¢ yckopenuem.
Cuina tpenust. Cyxoe Tpenue. Cuia TpeHUs CKOJBXKEHHSI U CUJIa TPEHUS MOKOSI.
Koaddumment tpenus. Cuiia cCOnpoTHUBICHUS TIPU ABHKSHUU TeJIa B XKUIKOCTH UIH
rase, eé 3a8UcCUMOCMb OM CKOPOCMU OMHOCUMENLHO20 OBUINCEHUS.

laenenue. I uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoticmea u mexHoi02u4ecKue npoyeccsl: MOJIINITHUKH,
TIBUKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habnro0enue osudicenus mei 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

[ Ipunyun omnocumenbHOCmu.

Kauenue 08yx yununopos uiu wapos pasHou Maccvl ¢ 00UHAKOBLIM YCKOPEHUEM
OMHOCUMENbHO HEUHEPYUATIbHOU CUCEMbL OMCYEMA.

Cpasnenue pagrooeticmgyrowjeli NPpUIONCEHHbIX K Mey CUll ¢ NPpou3ge0eHuem
IMaccel mena Ha e2o ycKoperue 8 UHepYUAIbHOU cucmeme omc4éma.

Pagencmeo cun, 603HUKAOWUX 8 pesyivmame g3aumooeticmsus mei.zmepenue
Macc no 83aumooeticmauro.

Hesecomocme.

Bec Tena npu yCKOpEeHHOM MOABEME U TTaJICHHUH.

Llenmpobesicnvie mexanuzmul.

CpaBHEHHUE CHUJI TPEHMS ITOKOSI, KAUEHUS M CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, NPAKMUKym

N3mepenne paBHOICHCTBYIOLIEH CHIT IPU JABMXKEHUU OpycKa 10 HaKJIIOHHON

IIJIOCKOCTH.




[Ipogepra cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUIICEHUSL OPYCKA NO HAKIOHHOT
NIOCKOCMU HA 3A0AHHOE PACCMOSIHUE OM €20 MACCHL.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B IIPYKHHEH
pe3nHOoBOM 00pa3siie, OT ux nedopmanuu.

H3yuenue 0gudicerusi cucmembl mei, Ce53aHHbIX HUMbIO, NePeKUHYMOl Ye-pe3
néexuil OI0K.

Usmepenue Kodghpuyuenma mpenus no eiudune y2uo6020 KoIpduyuenma
sasucumocmu Fpp(N)

Hccneoosanue 0gudicenus 6pycKa no HakIOHHOU NIOCKOCMU C NEePeMeHHbIM
K03 puyueHmom mpenus.

H3yuenue 0sudicenst epy3a Ha 84y ¢ MPEHUEM.

2.3 Cratuka tBeporo teia (5 gacoB)

AbcomoTHO TBEP0E Teno. [locTynaTensHoe U BpalareabHOe JBIKEHHE TBEPIOTO
Terna. MOMEHT Ccrilbl OTHOCUTENBHO OcH BpaiieHus. [lnedo cuisl. CrioxxeHue cui,
IPUIOKEHHBIX K TBEpAOMY Teilly. LleHTp TskecTH Tena. YCIIOBUSL paBHOBECHS
TBEPAOTO Tena. Y CTOMUMBOE, HEYCTOMUNBOE, Oe3pa3mnyHoe paBHOBECHE.
Texnuueckue ycmpoucmea u mexHoio2uyeckue npoyeccol: KpOHIITEHH,
CTPOUTEINbHBIN KpaH, peIIéTyaTble KOHCTPYKLUH.

/lemoncmpayuu

VYcnosus paBHoBecusi. Bunbl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomst, npakmuxym Viccied
JIOBaHME YCIOBHM paBHOBECHS TBEPNOIO Tela, HMEIOLIET0 OCh BpALICHUS
KoHcTpynpoBaHye KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3ydeHne ycToMunBOCTH TBEPAOIO TeJa, UMEIOLIETo IIIOMAb OOPHI.

2.3 3akoHBI COXpaHeHUs B MexaHuKe (6 4acoB)

2.4 3akonsl coxpanenus B Mexanuke (10 gacos)

Hmmynbc MaTepuanbHOM TOUKH (TeNa), CHCTEMBl MaTEPUAIbHBIX TOUeK. MIMITysbe
CHWJIBI M U3MEHEHUE UMITYJIbCA TEJA.

3aKoH coxpaHeHUs umiyibca. PeaktuBHoe nBuxenue. Pabora cuibl. MomHoCTb
CHUJIBL.

Kunetnueckas sHeprus marepuaabHoil Touku. Teopema 00 U3MEHEHUU KU-
HETUYECKON DHEPIUu.

[lorennuanbHas sueprus. [loreHnuanbHas s3HEprus ynpyro 1e(popMupoBaHHON
npykuHsl. [loTeHanbHas sHeprus Teaa BOJIN3KU NOBEPXHOCTH 3EMIIH.
[loTeHManbHbIe U HEMOTEHIMANbHbIE CHIIBL. CBsA3b paOOTHI HENTOTEHIMAIbHBIX CHUII
C U3MEHEHHEM MEXaHUYECKON SHEPIUU CUCTEMBI Tell. 3aKOH COXPaHEHHUs
MEXAHUYECKOU SHEPIHUH.

NmMmnynbsc maTepralibHON TOUKH, CUCTEMbI MaTepUalIbHBIX TOueK. [Jenmp macc
cucmembl MamepuanbHulx moydek. Teopema o 0gudicenuu yeHmpa macc.

HMnynbc cuilbl 1 M3BMEHEHUE UMITYJIbCa Tesa. 3aKOH COXPAaHEHUS! UMITYJIbCA.
PeakTuBHOE IBMKEHHUE.

Momenm umnynvca mamepuanbHol mouku. Ilpedcmasnenue o coxpanenuu
MoMeHma umMnynbea 6 YeHmpanbHbIX NOJIAX.

PaGora cuibpl Ha MajJoM M Ha KOHEYHOM mepemelleHuu. [ paghuueckoe
npeocmasnenue pabomul cuvl. MOITHOCTD CHIIBL.
Kunernueckass »Hepruss MaTepHaIbHOM TOYKH.
KUHETHYECKON Y3HEPTUH MaTEPUATBHON TOUKH.

Teopema 00 wW3MEHEHUN




Ynupyrue u Heynpyrue CTOIKHOBEHHS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: BOIOMET, KONEp,
NPY>KHUHHBIN MUCTOJNET, IBUKCHUE PAKET.
Hemoncmpanuu
1. 3akoH coxpaHEeHUs UMITYJIbCa.
2. PeakTHBHOE JBIKEHUE.
3. Ilepexon moTeHUMANbHON SHEPTUU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nadopamopnuie pabomol
1. H3ydenue abCONIIOTHO HEYNPYTOro yAapa ¢ MOMOUIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.
2. HccnenoBaHue cBS3HM pabOTHI CHIIBI C N3MEHEHUEM MEXaHUYeCKOH YHEPTUU
TeJa Ha MpUMEpe PaCcTsHKEHUS! Pe3HHOBOTO JKI'yTa.

[TorennmanbHble W HEMOTEHIHMANbHBIE CWIBL. [lomenyuanvhas sHepeus. IloA
MEHYUANbHAS dHEP2Us. YNpYy20 Oehopmuposannol npyxcunvl. Ilomenyuanvhas
oHepaus mena 6 0OHOPOOHOM 2pasumayuoHHom none. Ilomenyuanvnas suepeus
mena 8 epasumayuOHHOM noje 0OHOPOOHO20 Wapa (6Hympu u éHe wiapa). Bmopas
Kocmuyeckas ckopocmn. Tpembvs Kocmuueckas ckopocme.
CBsi3b pabOTHl HEMOTEHIMAJIBHBIX CHJI C M3MECHEHHEM MEXaHHUUYECKOW SHEPTuy
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHW4YECKOW PHEPTUH. Yupyeue u neynpyeue
CMONKHOBEHUS.
Ypasuenue bepuyinu 0ns udeanbHOU MHCUOKOCMU KAK Cledcmeue 3aKOHACO-
XpaHeHus MexaHuiecKkol SHep2uu.
Texnuueckue ycmpoticmea u mexHo102u4ecKue npoyeccol: ABUKEHUE PAKET,
BOJIOMET, KONIEP, MPYKUHHBIN TTHCTOJIET, 2UPOCKON, (hucypHoe Kamanue Ha
KOHbKAX.
emoncmpayuu
3aKOH COXpaHEHHUs UMITylIbca. PeakTuBHOE NBMKEHHE. M3Mepenue MowHocmu
CUbL.
Hzmenenue snepeuu mena npu coseputeHu pabomai.
B3anMHbIe npeBpanieHus: KHHETUYECKOW U MOTCHIUAILHOW SHEPTHH IPpU
JIEHCTBUY HA TEJIO CHJIBI TSDKECTH U CUIIBI yIpyrocTH. CoxpaneHnue sHepauu npu
€c80000HOM NAOEHUU.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaKmMuKym
1. M3mepenue umnyrvca mena no mopmo3HOMY nymu.
2. U3mepenue cunvt mseu, CKOPOCMU MOOENU INIeKMPOMOOULA U MOUWHOCTU CUJTbL
msazu.
3. CpasHenue usmeHeHUs UMNYIbCA MeNd C UMNYIbCOM CUTbL.
4. Hccneoosanue coxpaneHuss UMnYibca npu ynpy2om 3aumooeticmsauu.
5. Usmepenue Kunemuyeckoll SHepuu meia no mopmo3HOMy nymu.
6. CpasHenue uzmeHeHUss NOMEHYUATbHOU IHEPSUU NPYICUHBL C pAOOMOU CUTbI
MpeHus.
7. Onpedenenue pabomol cuibl mpeHusi npu O8UNCEHUU mead NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MounekymsipHast pu3rka 1 TepMoaAnHaMuKa (24 gaca)

Tema 3. Monekynspras ¢pusrka u TepmoanHamuka (49 yacos)

3.1 OcHOBBI MOJICKYJISIPHO-KHHETHYECKOM TeopuH (9 yacoB)

3.1 OcHOBBI MOJIEKYISIpHO-KHHETHYECKOM Teopuu (15 yacos)




OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIIBITHOE

obocHoBanue. bpoynosckoe nBmwxenue. Auddysus. Xapaktep ABMKEHUS U

B3aMMOJIEVUCTBUSI YaCTHI] BelllecTBa. MoIeNin CTPOEHUS Ta30B, KUIKOCTEN U

TBEPABIX TeJT U 0OBSICHEHHNE CBOIMCTB BEIIECTBA HA OCHOBE ATHX MoJieseld. Macca u

pa3mepsl mosiekyi. KonmuuecTBo Bemectra. [loctosinaas ABoraapo. TermnoBoe

paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp lenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO- KUHETUYECKOM

TEOpUH UIeaJHHOT0 Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa cpeiHen

KMHETUYECKOW YHEPTUHU TEIIOBOTO ABMKEHUS dyacTull rasa. [1lkansa temnepatyp

KenbBuHa. ['a30oBble 3akoHBl. YpaBHeHUne Menneneesa—Kianelipona. 3akoH

Hanerona. M3onpornecchl B HAEaIbHOM raze ¢ NOCTOSHHBIM KOJIMYECTBOM

BemiecTBa. ['paduueckoe npeacTaBieHNe H30MPOLIECCOB: H30TEPMa, U30X0Pa,

nzobapa.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue. TEpMOMETp, 6apomeTp.

Hemoncmpayuu

1. OmbIThl, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETMHEHUH.

2. OnpIThI 110 (Y31 KUAKOCTEH U ra3oB.

3. Mopnenb OpOYHOBCKOTO JABIKEHHS.

4. Monens omneita lITepHa.

5. OmnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHME MEKMOJIEKYIISIPHOTO
B3aMMOJCHCTBHUSL.

6. Moaens, HIUTFOCTPUPYIONIAst TPUPOY JABJICHUS Ta3a Ha CTEHKH COCYA.

7. OnbIThl, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UI€AJIBbHOIO ra3a, U30-
MIPOIIECCHI.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padomul

1. Onpenenenue Macchl BO3/yXa B KIIACCHOM KOMHATE Ha OCHOBE U3MEPEHUI
00BEMa KOMHATBI, JABIICHUS M TEMIIEPATYPHI BO3TyXa B HEH.

2. HccnenoBaHue 3aBUCHMOCTH MEXTY ITapaMEeTPaMU COCTOSTHHUS Pa3pesKeHHOTO
rasa.

OCHOBHBIE TTOJIOKEHUST MOJICKYJIsIpHO-KnHeTHIecKoi Teopuu (MKT), ux ombsITHOG
obocHoBanue. Jluddys3us. bpoyHoBckoe nBmkeHHe. XapakTep ABWKCHHS U
B3aUMOJICMCTBUSl 4YacTULl BellecTBa. MOJAENH CTPOEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEJI M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelieii. Macca u
pasmepbl MoJiekyn (atomoB). KonmndecTBo BemectBa. [TocTostHHas ABoraapo.
TemnoBoe paBHOBecue. Temmeparypa u crmocobbl e€ wusMepenus. Illkana
temmepatyp Llenbcust.

Mogenb uneansHoro raza B MKT: wacTuipl ra3za ABMKYTCS XaOTUUECKH U HE

B3aMMOJICUCTBYIOT JIPYT € IpyroM. ['a30BbIe 3aKOHBI. Y paBHeHUE MeHaeneeBa—

Kunaneiipona.

AbcomtoTHas Temrieparypa (1mkana temnepatyp KensBuna). 3akon [lanbrona.
W3omnporiecchl B H1€aTbHOM Ta3e ¢ MOCTOSTHHBIM KOJMUYECTBOM BEIIECTBA.
I'paduueckoe npeacTaBiIeHHE U3OMPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

CBs13p MEXKIy JaBICHUEM M CPEJHEN KMHETHYECKOH PHEpruer MmocTyNnaTelbHOTO
TEIUIOBOTO JABM)KEHUS MOJIEKYN HIeanbHOro rasa (ocHoBHoe ypaBHenne MKT]
HJeaTbHOTO rasa).

Cé53b abconomnot memnepamypvl mepmMoOUHAMUYECKOU CUCTEMbL CO CPeO-Hell
KUHemu4ecKoll dHepaueti NOCMynameibH020 Menilo8020 OBUNCEHUS €€ Yacmuly.
Texnuueckue ycmpoticmea u mexHo102u4ecKue npoyeccvl: TEPMOMETp, OapomeTp,
noay4eHue HaHOMamepuaos.
emoncmpayuu
Monenu ABMKEHHUS 9acTHUIL BemecTBa. Moienb OpOyHOBCKOTO JIBIKEHUS.
Buoeoponuxk ¢ 3anucwio peanbnoco 6pOyHOBCKO20 OBUNCEHUS.

Juddyszus sxuakocrei.

Mogens onbita llTepHa.

[TputsxeHne MOJEKyI.

Mojenu KpUcTallsIM4eCKUX PEeHIETOK.

Habnroienue u rccneoBaHue U30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopusie padbomul, npaKmuKym
Hccnedosanue npoyecca ycmaHosieHuss meniogo2o pagHo8ectsi npu menioooMexe
medancoy copsdell U X0a00HOU 80001

H3yyenue uzomepmuyeckoeo npoyecca (peKOMEHO0BAHO UCNOb30BAHUE
yugposoti 1abopamopuu).

H3yuenue uzoxopnozo npoyecca. M3zyuenue usobapnozo npoyecca. Ilposepka
VpasHerus cocmosiHus.

3.2 OcuoBsl TepmoguHaMuku (10 gacoB)

3.2 OcHoBbI TepMoguHaMuku (20 qacoB)




TepMmoanHammuyeckas cucteMa. BHyTpeHHS SJHEprus TEPMOJIUHAMUYECKON
cucTeMsl U criocoObl e€ n3MeHeHus. KomnuecTBo TermnoTs! ¥ padota. BHyTpenuss
9HEPrusi OAHOATOMHOI'O MI€aabHOro ra3a. Buael Teronepenaun:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, N3TyYeHHE. Y AeJIbHAs TEMJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEmnoTsl Ipy TeIUIonepeaaye.
[Tonsitre 06 aguadaTHOM mpouecce. [lepBolit 3akoH TepMoauHamMuku. [IpuMenenmne
NepBOro 3aKOHa TEPMOAMHAMHKH K M3omporeccam. ['padudeckas nHTepnpeTanus
paboTHI rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPO/IE.
Tennosble MamuHbl. [IpuHIMIBL AeficTBYA TemI0BbIX MamuH. [IpeoOpa3oBanus
sHepruu B TeruioBbix MammHax. KIIJI temmosoii mammnsl. [ukin KapHo u ero
KII. Oxonornueckue npodsieMsl TEMI0IHEPTETHUKH.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: IBUraTellb BHyTPEHHETO
CropaHusi, ObITOBON XOJIOIMIIBHUK, KOHIULIMOHED.

Hemoncmpayuu

1. V3meHeHHe BHYTpPEHHEH SHEpPruM Teja IPU COBEPIICHUU pabOThI: BBLIET|
npoOKu U3 OYTHUIKM HOA JEHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3¢upal
BJIATYHHOH TpyOKe myTéM TpeHHs (BUACONAEMOHCTpALIHSA).

2. VI3meHeHue BHYTpEeHHEH sHepruu (TemMreparypsl) Teja Mpu Tersonepeaade.

3. OmnbIT 10 aAabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

4. Mopenu napoBoil TypOHHBI, ABUTATENs] BHYTPEHHErO CTOPAHUs, PEaKTUBHOIO

JIBUTATEIIs.
Ydyenunueckuii 3KCiepuMeHT, J1a00paTopHbIe padoThI
1. V3smepenue yaenbHOM TEIUIOEMKOCTH.

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycroguil ons T/] cu-
cmemvl. Buewnue u énympennue napamempol. Ilapamempuor T/] cucmemul kax
cpeoHue 3HaueHUs eNUYUH, ONUCBIBAIOWUX €€ COCIOANHUE HA MUKPOCKONUYECKOM
yposHe.

Hyneegoe nauano mepmoounamuxu. Camonpoussonvuas penaxcayus T/ cucmemol
K MenjiooMy pagHo8ecuio.

Mogenb uaeanbHOro ra3a B TEPMOJMHAMUKE — CUCTEMa YPAaBHEHUU: ypaBHEHUE
MenneneeBa—KuaneiipoHa ¥ BbIpaK€HUE ISl BHYTPEHHEW SHEPTUH. Y CIOBUS
MPUMEHUMOCTH JTOM MOJENW: HHU3Kasg KOHIEHTpAalMs YacTULl, BBICOKHUE
TeMIiepaTypsl. BeipakeHue Ui BHyTpEHHEH SHEPTrUM OJHOATOMHOTO HUEAIbHOTO
rasa.

Keazucmamuueckue u necmamuieckue npoyecchyi.

OnemenTapHas paboTa B TepMoAHHAMUKe. Beraucnenue paboTsl o rpaduky
npouecca Ha pV-auarpamme.

Temnonepenaya kak croco0 u3MeHeHus BHyTpeHHel sneprun T/] cuctemsr 6e3
coBepiieHus padboTsl. KOHBEKIMS, TEIIONPOBOAHOCTD, M3NyueHue. KomamuectBo
Ter1oThl. TermnoémkocTs Tena. Yoenvnasn u monapuas menio- EmMkocmu
eeujecmea. Ypaenuenue Matiepa. Y aenbHasl TEIJIOTa CropaHus ToruiMBa. Pacuér
KOJIMYECTBA TEIJIOTHI NpH Teronepenaye. [lonstue o0 annadbaTHOM mpouecce.
[lepBslii 3aK0H TepMOAMHAMUKU. BHYTpeHHsst sHeprusi. KonnuecTBo TemoTsl U
paboTa Kak Mepbl U3MEHEeHUs BHyTpeHHel suepruun T/l cuctemsl.

BTopoii 3ak0H TepMOIUHAMHKY JIJ1s1 PABHOBECHBIX MPOIIECCOB: YEPE3 3a/1aHHOE
paBHOBecHOe cocTossHue T/] cucTeMbl MPOXOIUT €IMHCTBEHHAs agualara.
AOGcomoTHas Temriepatypa. Bropoii 3aKkoH TepMOIUHAMHKY JIJIs1 HEPAaBHOBECHBIX
MPOIIECCOB: HEBO3MOXKHO MEPEIaTh TEIUIOTY OT OoJiee XOJIOJHOTO Teja K Oojee
HarpetoMy 0e3 komneHcaumu (Knaysuyc). HeoOpatumocTs npupoaHbIx
npoueccos. [IpyHIUIIBI 1EHCTBUS TEIJIOBBIX MAIIHH.

KIT. MakcumansHoe 3Hauenue KI1J[. [ukn Kapro. Dxomoruueckue acmeKThl
MCIOJIb30BaHUs TEIUIOBBIX JBUTaTelneil. TemnoBoe 3arps3HeHne OKpyxKarouiei
Cpepbl.

Texnuueckue ycmpoucmea u mexHoaio2uiecKue npoyeccyl: XOIOANIbHUK,
KOHAMLIMOHEP, IU3eNbHBIA U KapOopaTOpHBIN ABUTaTENU, nAposas mypouna,
NONyYeHUe CEPXHUSKUX MEeMNEPAMmyp, YMUIU3AYUsL «MENTI08bIX) 0MX0008 C
UCNONb308AHUEM MENL0B020 HACOCA, VIMUIUZAYUA ODUOOP2AHUYECKO20 MONIUBA
071 8bIPAOOMKU «MENN0BOUY» U INEKMPOIHEPUU.

Hemoncmpayuu

1. I3MeHeHune TeMmeparyphl pu aquadaTHIeckoM pacIiupeHnH.




2. BozmymrHOE OTHUBO.

3.CpaBHEHHUE YICIBbHBIX TEIUIOEMKOCTEH BEIIECTB.

4.CniocoObl U3MEHEHHs BHYTPEHHEH SHEpruu.

5.UccnenoBanue annabaTHOTO Mpolecca.

6. Komnvlomepnvie mooenu meniosvix ogueamee.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, npaKmukym

1. W3mepenue yneabHON TEIIIOEMKOCTH.

2. Uccneoosanue npoyecca ocmvleanus eeujecmaa.

3.Uccnedosanue aouabamnozo npoyecca.

4. H3yuenue 63aumocesa3u snepeuu MeHCMONEKYIAPHO20 83AUMOOEUCNEU U
memnepamypuvl KUNeHust H#HUOKOCMell.

3.3 Arperatnbie cocrostaus BerectBa. ®azosbie nepexos (5 yacos)

3.3 Arperatnbie coctostaus BernecTBa. Pa3obie nmepexo st (14 yacor)

[TapooOpazoBanue u kKoHneHcauus. Mcnapenue u kunenue. AGCOIIOTHAS
OTHOCHTEJIbHAS BIAXKHOCTh BO3yxa. HachleHHblil nap. Y aenpHas TEmioT
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHUS OT JaBJICHHUS.
Teépnoe teno. Kpucramummyeckue u amop¢Hble Tena. AHH3OTPONMS CBOMCTB
kpucraioB. JXugkue kpucramibl. CoBpemMeHHble Martepuanbl. llnaBnenue u
KpuCTaJUIH3aIys. Y aenpHas Teriora miasneHus. CyonmuManus.
YpaBHeHHE TEIOBOro OajlaHca.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHerue: TArpOMETP U ICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUM TOJYYEHHS] COBPEMEHHBIX MaTepUalioB, B TOM YHCIIE
HaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHUH.
Iemoncmpayuu
. CBoiicTBa HaCBILIEHHBIX MTAPOB.
. Kunenuve npu noHWXEHHOM JIaBJICHUH.
. CiocoOb1 H3MEepeHNs BIaKHOCTH.
. HaGnronenne HarpeBaHus U IJIABJICHHUS KPUCTATMYECKOTO BEIIECTBA.
. JleMOHCTpanus KpUCTaJlIoB.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomut

1. M3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa

1
2
3
4
5

[TapooOpazoBanue u KoHneHcanus. VicnapeHue u KumeHue. Y 1ebHas TeruioTa
napooOpa3oBaHusl.

HacpllieHHbIe 1 HEHACKIICHHBIC TTapbl. KauecTBeHHAs! 3aBUCHMOCTBD TUIOT-
HOCTH U JAaBIICHHUS HACHIIIEHHOTO Mapa OT TEMIIEPATYypPhl, UX HE3aBUCUMOCTbH OT
00bEMa HACKHIIIEHHOTO Mapa. 3aBUCHMOCTb TEMIIEPATyphl KUIICHHUS OT
JTaBIICHUSI B YKUKOCTH.

BrnaxxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCHUTENbHAS BIAXHOCTh. TBEpOE
teno. Kpucrammmueckne u  amopdubie Tena. AHH3OTPONHS CBOMCTB
KprcTauioB. [naBieHne u Kpuctaum3anys. Y AenbHast TeIUI0Ta ITaBICHUS.
CyOnmumartusi.

V[ecpopmayuu meépoozo mena. Pacmsascenue u cocamue. Cosue. Mooy
[IOnea. Ilpeden ynpyeux oeghopmayuil.

Tennosoe pacuiupenue s’cuoxocmeti u meépovix mei, 00vbEMHOE U TUHEUHoe
pacuupenue. AHeapMOHU3M MENNI0BLIX KOJIeOAHUU YaCuy 6eujecmed KaxK
NpUYUHA MENI08020 PacuiupeHus mei (Ha KauecmeeHHOM YPOGHE).

I Ipeobpazosanue snepauu 6 pazoswix nepexooax. Ypasuenue meniooco
bananca.

Ilosepxnocmnoe namsxcenue. Kosgpguyuenm nosepxnocmmnozo namsiceHus.
Kanunnsapnvlie  senenus. Jlasnenue noo  UCKPUBIEHHOU  NOBEPXHOCMbBIO
orcuokocmu. @opmyna Jlannaca.

TexHrueCKre yCTPOHCTBA U TEXHOJIOTUYECKUE TIPOLIECCHI: HCUOKUE KPU-
CMaivl, COBpeMeHHble MAMepuabl.

lemoncmpauuu

TemnoBoe pactmpenue. CBoiicTBa HachIeHHBIX MapoB. Kunenne. Kunenne

IIPpU IIOHM)KCHHOM JIaBJICHHU.




Uzmepenue cunvl nogepxHocmuozo namscerusi. Onvlmol ¢ MbLIbHbIMU
NAEHKAMU.

Cmayueanue. Kanunnsapuvie senenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCMU.
CriocoObl U3MepeHus BIIaXHOCTH. MccnenoBanue HarpeBaHus U TUIABIICHUS
KPUCTAJUTMYECKOTO BEIIECTBA.

Buner nedopmanmii. Habmonenune Masbix aedopMariuii.

Yuenuueckuii saxcnepumenm, nabopamophsie pabomsl, NPAKMUKYM
U3yuenue saxonomeprocmetl UCNApeHust HCUOKOCMELL.

H3zmepenue yoenbHot meniomol niasieHus avbod.

U3yuenue ceoticme HACLIWEHHBIX NAPOB.

N3mepenue abCcoIOTHON BIIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapOBB
MOMEIICHUH.

Hzmepenue koa¢hdhuyuenma nosepxnocmnoeo HamsHCeHU.

Hzmepenue mooyna IOnea. Hccnedosanue 3agucumocmu oegpopmayuu pe3uHo8020
00pasya om NPULONHCEHHOU K HEMY CUTDL.

Tema 4. DnextpoanHamuka (22 yaca)

Tema 4. DnexktpoanHamuka (54 yaca)

4.1 Dnexrpocratuka (10 gacos)

4.1 Dnextpudeckoe moie (24 daca)

Onexrpusanus Tea. DIEeKTpUUECKUi 3apsia. JlBa BUia JIEKTPUUECKUX 3apsiiOB.
ITpoBOAHMKH, AUDNEKTPUKHU U MOJYIPOBOJHUKHU. 3AKOH COXPAHEHUS
DIIEKTPUYECKOTO 3apsija.

B3aumoneiictsue 3apanoB. 3akoH Kynona. ToueuHblil 2eKTpUUECKU 3apsia.
Onexrpuueckoe nose. Hanpsx€HHOCTB 2nekTpuueckoro noss. [Tpuanun
CYNEPHO3HULINHN NIEKTPUUECKUX NoJei. JIMHUKM HanpsyKEHHOCTHU DIIEKTPUIECKOTO
HOJIS.

Pabota cun anekrpoctaruueckoro nos. [lorennuan. PazHocTs noTeHIMANOB.
[IpOBOAHMKY U JUDIIEKTPUKU B DIEKTPOCTATUUECKOM MOJ€. IudaeKkTpuueckas
IIPOHUILIAEMOCTb.

OnektpoémkocTh. KongeHcaTop. D1eKTpo€MKOCTh MIIOCKOTO KOHJEHCATOPA.
OHeprus 3apsHKeHHOT0 KOHAEHCATopA.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: IEKTPOCKOIL,
JIEKTPOMETP, FIEKTPOCTATUUECKAs 3AIINTA, 3a3€MJICHUE JIEKTPOIIPUOOPOB,
KOHJICHCATOp, KOIIMPOBAJIBHBIN annapar, CTPYHHBIN IPUHTEDP.
Vlemoncmpauuu

1. YcTpoiicTBO U pUHIMIT ASHCTBHS SIEKTPOMETpa.

2. B3aumoeiicTBue HadIEeKTPU30BAHHBIX TEII.

3. DIeKTpUYecKoe ToJIe 3apsSHKCHHBIX Tell.

DnexTpusanys Tel U e€ IpOosIBICHU. JIEeKTpUIeCKuil 3apsaa. [[Ba Buna
IEKTPUUECKUX 3aps0B. [[pOBOIHUKH, NUINEKTPUKH U TOTYITPOBOAHHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi]l. 3aKOH COXPaHEHHUS 3IEKTPUUECKOTO
3apsja.

B3aumopeiictue 3apsaoB. Toueunsle 3apsaasl. 3akoH Kynona. Dnektpuueckoe
nosie. Ero neiicteue Ha anekTpuueckue 3apsiabl. Hanpspk€HHOCTD 2JIEKTPUYECKOro
nosst. [TpoOusIii 3apsin. JInHuN HanPsHKEHHOCTH SIIEKTPUYECKOTO OIS,
OnHOPOIHOE PIEKTPUUECKOE MOJIE.

IToTeHIManbHOCTh JIEKTPOCTATHUECKOTO 1MOJIsl. Pa3HOCTh MOTEHIMAIIOB U
Hanpsbkenue. [loTeHnnanbHas SJHEprus 3apsaa B JJIEKTPOCTaTUYECKOM II0JIE.
[ToreHuman aMeKTpOCTaTH4ECKOro 1noisi. CBsi3b HANPSKEHHOCTH HOJIS U Pa3HOCTU
MOTEHIIMAJIOB JJIs 3JIEKTPOCTATHYECKOr0 MoJIs (KaK OJHOPOIHOTO, TaK U
HEOJHOPOAHOrO). [IpyHIUT Cynepno3uy AIeKTPUIECKHUX MOJIEH.

Ilone moueunoeo sapsoa. Ilone pasnomepro 3apsicennoii cghepul. Ilone
PABHOMEPHO 3apsdiCeHH020 nO 00béMY wapa. Ilone pagnomepro 3apsadiceHHOl
beckoneyHnou niockocmu. Kapmunvl aunuil HanpsasjcénHocmu smux noaeu u
9KEUNOMEHYUATILHBIX NOBEPXHOCEL.




4. TIpoBOTHUKH B DJIEKTPOCTATHUECKOM TIOJIE.
5. DnexkTpocTaTuyeckas 3aiuTa.
6. [IudNeKTpUKH B AJIEKTPOCTATUICCKOM TIOJIE.
7. 3aBUCUMOCTD AIIEKTPOEMKOCTH TIOCKOTO KOHACHCATOPA OT TUIOMIAIN TUIACTHH,
paccTosTHUS MEXKy HUMHU U AUDJIEKTPUUECKON TPOHUIIAEMOCTH.
8. DHeprus 3apsHKEHHOTO KOHICHCATOpA.
Yuenuueckuii skcnepumenm, nabopamopmusie padomut
1. I3smepeHue 31eKTpoEMKOCTH KOHICHCATOPA.

[IpoBOOHMKH B BIIEKTPOCTATUYECKOM II0Jie. YCIOBHE paBHOBECHS 3apsIoB
JIMPIEeKTPUKU B 3JIEKTPOCTATUYECKOM TMoJie. JluaekTpuueckas MPOHUIIAEMOCTH
BEIIIECTBA.

Konpgencarop. O1neKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIeHCaTopa.

Iapannenvroe coedunenue konoencamopos. [lociedosamenvhoe coedunerue
KOHOeHcamopos. DHEPTHsl 3apsHKEHHOT0 KOHIGHCATOPA.

Jlsuoicenue 3apsasiceHHOl Yacmuybl 8 0OHOPOOHOM dleKmpuieckom noie. Tex-
HUYecKue yCmpoucmed 1 mexHoio2uiecKue npoyeccyl. SINEKTPOCKOIL, JIEKTPO-
METp, MEKTPOCTATUYECKAs 3aIUTA, 3a3EMJICHUE JIEKTPOIIPUOOPOB,
KOHJICHCATOPHI, 2erepamop Ban oe I paaga.

emoncmpavyuu

YCTpoicTBO M PUHLUT AEHCTBUS IEKTPOMETPa. DIIEKTPHUYECKOe ToJIe 3a-
PSDKEHHBIX [IAPUKOB. DIIEKTPUYECKOE TIOJIE IBYX 3apSKCHHBIX TUIACTHH.
Mooenv anekmpocmamuueckozo cenepamopa (Bawu de I'paagpa).

[TpOBOJHHKH B AIIEKTPUYECKOM II0JIE. DIEKTPOCTATHUECKAS 3aIUTA.
Yempoiicmeo u deticmsue koHOeHcamopa noCMOosIHHOU U NePeMEHHOU EMKOCTIU.
3aBHCUMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOH/ICHCATOPA OT IJIOLIAIH IIaCTHH,
PacCTOSIHUSI MY HUMH U IUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus AEKTPHUYESCKOTO TOJIS 3apPSHKEHHOT0 KOHICHCATOPA.

3apsiika u pa3psiika KOHICHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnusie padomot, nPAaKMUKYM

Oyenka cun 63auMo0etiCmeus 3apsANCeHHbIX Mmell.

Habnooenue npespawenus snepeuu 3apariceHHo20 KOHOeHCamopa 8 IHepeUro
u3nyuenus ceemoouooa. HMsyuenue npomekanus moxa 6 yenu, cooepaicauyetl
KoHOeHcamop. Pacnpedenenue paznocmu nOmeHyuanos (HanpsxceHus) npu
nocied008amenbHoM coeOuHeHuu KoHoeHcamopos. Hccnedosanue paspsaoa
KOHOeHcamopa yepes pe3ucmop.

4.2 TlocTosTHHBIH AyIeKTprYecKuii TOK. TOKH B pa3HbIX cpeaax (12 gacos)

4.2 TTocTOSIHHBIH 3JEKTpUUECKUii TOK (24 vaca)

DNEeKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUSI 3JIEKTPUIECKOTO TOKa. MICTOUYHUKHN
toka. Cuna Toka. [locTosHHBII TOK.

Hanpspkenune. 3akon Oma jy1st ygacTka 1eru.

DNEeKTPUUYECKOE COMPOTUBICHHUE. Y IETbHOE COMMPOTHUBRIIEHNE BEIECTRA.
[TocnenoBarensHOE, MapaieIbHOE, CMEIIAHHOE COETUHEHUE TTPOBOTHUKOB.
Pa6ota anektpuueckoro Toka. 3akoH J[xoyns—Ilenna. MonHoCTh
3JEKTPUUECKOTO TOKA.

Cuna toka. [IocTosIHHBIN TOK. Y CIIOBUS CYIIECTBOBAHUS IIOCTOSIHHOTO
anekTpudeckoro Toka. crounnku Toka. Hampspkenne U u OJ1C E. 3akon Oma
JUI y4acTKa LEMH.

DJEeKTPUUECKOE CONPOTUBICHHE. 3aBUCMOCTb COIIPOTUBIIEHUS OJHOPOAHOTO
IPOBOJHMKA OT €r0 JUIMHBI U IIJIOLIA U NTOIIEPEYHOI0 CEUCHHUSI.

VY aenpHOE CONMPOTUBIICHUE BELIECTBA.




OJ1C 1 BHyTpeHHEE CONMPOTUBICHNE UCTOYHUKA TOKA. 3akoH OMa ISl IOJTHOM
(3aMKHYTOH) 37eKTpHuecKoii ienu. KopoTkoe 3aMbIkaHue.
DNEeKTpOHHAs IPOBOJIUMOCTD TBEPIBIX METAJIOB. 3aBUCHMOCTb COIPOTHUBIICHUS
METAJIJIOB OT TeMIepatypbl. CBEpXIPOBOIUMOCTb.
DJNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.
[MonynpoBoguuku. CoOCTBEHHAs! M IPUMECHAS IPOBOJUMOCTD MOIYIPOBOJHHKOB.
CaoiicTBa p—u-niepexoza. [1oaynpoBoHUKOBEIE TPUOOPHI. DIEKTPHUECKUN TOK B
pacTBOpax M paciulaBax dJEKTPOJIUTOB. OJNEKTPOJMTHYECKAs AMCCOLMALIMA.
DIEKTPOIU3.
OnexTpuueckuil ToK B razax. CamMoCTOSTENbHBIH U HECAMOCTOSTENBHBIN Pa3psl.
Monnus. [lna3ma.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHneHue. aMIepMeTp, BOJIBTMETP,
peocrar, HUCTOYHUKU TOKa, AJIEKTPOHArpeBaTEIbHbBIE npudOpBbl
9JIEKTPOOCBETUTEIIBHBIE TPHOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH THO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN THOI, TaJIbBaHHUKA.
lemoncmpayuu

1. smepenue cuiibl TOKA U HAMIPSDKEHUS.

2. 3aBUCUMOCTD COTIPOTUBIICHHS IMIHHIPHYECKUX TIPOBOTHUKOB OT JITTUHBI,

IUIOIA/IM TIONIEPEYHOT0 CEUEHHsI U MaTepHaa.
3. CMemanHoe COeIMHEHNE TIPOBOAHUKOB.
4. Ilpsmoe uzmepenue DJIC. KopoTkoe 3aMbIKaHUE ralbBAHMUYECKOTO 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

5. 3aBUCUMOCTB CONPOTUBIICHUS] METAJJIOB OT TEMIIEpaTyphl.

6. [IpoBOIMMOCTB AJIEKTPOIUTOB.

7. IckpoBoOii pa3psizi 1 MPOBOAUMOCTh BO3/1yXa.

8. OTHOCTOPOHHSISI TPOBOUMOCTD JTHOA.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut

1. U3yueHne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.

2. Usmepenne D/IC ucTouHNKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

3. Habmonenue snexTponmsa.

[TocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AMEKTpUIECKUX 1eneid. [Ipasuia Kupxeoga. Pabota
AIEKTPUUECKOro Toka. 3akoH J[oyns—IJleHna.

MoOIIHOCTB 3JIEKTPUYECKOT0 TOKA. 1ennosas MowHoOCmy, gbloensiemas Ha
pesucmope.

OJIC u BHyTpeHHEE CONMPOTUBIECHNE UCTOYHUKA TOKA. 3aKkoH OMa a1 MOJTHON
(3aMKHYTOM) 3NIEKTpUYECKOM 11eni. MOIITHOCTh HCTOYHHKA TOKA.

KopoTtkoe 3ambikanue.

Konoencamop 6 yenu nocmosinHo20 moxa.

Texnuyeckue ycmpoucmea u mexHoio2uyecKue npoyeccsl. aMIuepMerp,
BOJIbTMETP, PEOCTAT, CUETUHK DICKTPUUECKOIN SHEPTUH.

/lemoncmpayuu

W3mepenue cuiibl TOKA U HANIPSDKEHUS.

Uccnedosanue 3a8Ucumocmu Cubl MOKa Om HANPAXCeHUs OJis pe3ucmopd, 1amnol
HAKAIUBAHUS U C8EMOOU0DA.

3aBUCHUMOCTh COINPOTUBJICHHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JIJIUHBI,
TUIOIIA/IM TIOTIEPEYHOr0 CEYEHHs U MaTepuaa.

Uccneoosanue 3a6UCUMOCHU CUIbL MOKA OM conpomueiieHusl npu nocmo-AH- Hom
HANPANCEHUU.

ITpsimoe nzmepenne D/1C. KopoTkoe 3aMbIKaHUE ralbBAHUUYECKOTO 2JIEMEHTA U
OLIEHKa BHYTPEHHETO CONpOTHBIEHHU. Cnocobbl coeOuHeHus UCMOYHUKO8 MOKd,
O/IC 6amapeii.

HCCﬂe()oeaHuepcwHocmu nomeHyuaios Meofcdy noJjirocamu uCmo4YHuUKad moka om
CUJIbl mokKa 6 yenu.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKkmuKkym
Hccneoosanue cmewannozo coedunenus pesucmopos. Mzmepenue y0envbHo2o
conpomueneHus NPO8OOHUKOB.
Uccnedosanue 3a8ucumMocmu  Cuibl
HAKATUBAHUAL.

Yeenuuenue npedena usmepenus amnepmempa (6onemmempa). Nzmepenune /1C n
BHYTPEHHETO CONPOTUBJICHUS HCTOUHUKA TOKa. Mccnedosanue 3asucumocmu I/(
2aIbBAHUYECKO20 INeMEHmMA OM 6PEMeHU NPU KOPOMKOM 3AMbIKAHUU.
Hccneodosanue paznocmu nomeHyuanos medxHcoy noaocamu UCMoYHUKA MoKa om
CUJIbL MOKA 6 Yen.

Uccnedosanue 3asucumocmu noaesHou MOWHOCMU UCMOYHUKA MOKA OM CUJbL
moxa.

moxKka om HanpAs;diCerus ons  J1amnvl

HabGmoienme anexTpoimsa




4.3 Toku B pasHbix cpenax (6 yacos)

DJIEKTpUYECKAs POBOJAUMOCTD Pa3IMUHbIX BELIECTB. DJIEKTPOHHAS IPOBOIUMOCTH
TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTUBIIEHHSI METAUIOB OT TEMIEpPaTyphbl
CBepXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IIEKTPOHHBIX My4dkoB. [Tomy-
npoBogHUKH. COOCTBEHHAs! M IPUMECHAS POBOAMMOCTD HOJTYIPOBOAHHUKOB.
CaoiicTBa p—wu-niepexona. [1oynpoBoIHUKOBBIE TPHOOPHI. DIEKTPHUSCKUN TOK
B 3JIEKTPOJIUTAX. DICKTPOIUTUUECKAS TUCCOLMAITUS. DICKTPOJIN3. 3aKOHBI
@apagest 151 JIEKTPOIIH3a.

DneKTpUYecKuil TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSTEIIbHBIA pa3psia.
Paznuunble TUIBI caMOCTOATENBbHOTO pa3psiaa. Monnus. [lnazma.

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHenue: Ta3opa3psiiHble JaMIIbl,
AIIEKTPOHHO-JTy4eBasi TpyOKa, MOJIYIPOBOIHUKOBBIE MPUOOPHI: THUOJ, TPAH3UCTOP,
dboroanona, CBETOANO; TajJbBaHUKa, pAQUHUPOBAHUE ME/IH, BITIJIABKA aJTFOMUHMS,
3JI€KTPOHHAS] MUKPOCKOTIHSL.

emoncmpayuu

3aBUCHMOCTb CONPOTUBIIEHUS] METAJIIOB OT TeMiiepaTypsl. [I[poBoauMocThb
JIEKTPOJIUTOB.

3axonwl snexkmponuza Papaodes. Hckposoii pa3psao u nposooumMocms 8030yXd.
CpasHenue npogooumMocmu Memanios u noaynpo8oOOHUKOS.

OaHOCTOPOHHSSI TPOBOAMMOCTD IMO/1A.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuKym
HaGnronenune snexktponusa. Mzmepenue 3apsada 0o0HosaneHmHoz2o uona. Hc-
cnedosanue 3a8UCUMOCU CONPOMUBLEHUS. MEPMOPESUCTOPA O MEeMNEPAmypbl.
CHuamue 6on1bm-amnepHol XapakmepucmuKu Ouood.

®U3NYECKUU ITIPAKTUKYM (16 vacos)

Cnocobuvl uzmepenus @usuyecKux eluyuH ¢ UCNONb308AHUEM AHANI0206bIX U
Yupposuix usMepumenbHulX npubopos U KOMHbIOMEPHLIX OAMUYUKOGLIX CUCTEM.
\Abcontomuvie u OmHOCUMENbHBIE NOZPEUHOCIU USMEPEHUL PUUYECKUX BETUYUH.
Oyenka epanuy nocpeuHocmel.

IIposedenue KoceeHHbIX UZMeEPEeHUll, UCCIeO08AHUN 3ABUCUMOCTEN PUIULECKUX
8eNUYUH, NPOGEPKA NPeOIONCEHHBIX 2Unome3 (6b100p U3 pabom, ONUCAHHBIX 6
memMamu4eckux paz0enax « Yuenuueckuii sKcnepumenm, 1abopamopHule pabomul,
NPAKIMUKYMY).

Peseps (2 uaca)

Peseps (10 yacos)




TemaTnueckoe niiaHupoBanue kypcal( kiacc

bazoBblit ypoBens (2 yaca)

VYriy0OneHHbId ypoBeHb (5 4acoB)

rucmema

Koa-Bo |Tema: ®u3uka v METOAbLI HAYYHOI'0 IO3HAHMUSA 2/54 Ko.x-Bo | Kos1-Bo yacos DJIEeKTPOHHBIE Crnucox Cnoco0
1acoB 1acoB | Konrpo| IlpakTnue| (uudpossie) HTOrOBBLIX OLICHKH
JIbHBbIE | CKHe o0Opa3zoBareiibHble | MIAHHPYEMBIX | yroroppIx
padoThl| padoThl | pecypebl PEIYARTATOR € | ppannpye
yKa3aHueM MEIX
ITanoB MX
pe3yJabTart
¢opmupoBanus
OB
1 WNucTpykTak mo TexHuke Oe3omacHocTH. Pu3nka — Hayka d Caiit- «duzuka.ruy IleMoHCTpHpOBAaT |Y CTHBIN
npupozae. Hayunbsle MeTOnbl MO3HAHUS OKpYKaroliero mMupa. Poiy http://www.fizika.ru/in |p Ha mpuMepax  |orger
HKCHEPUMEHTA U TEOPHHU B MPOLIECCE TO3HAHUS MPUPOJIBL. DKCIIEPH- dex.php POJIb U MECTO [IpakTuyeck
MEHT B (usuke. MonenupoBanue (U3NUECKUX SBICHUH 1 iatdopma POII (du3uKy B ast paboTa
POLIECCOB. https://resh.edu.ru (hopMupoBaHUH
JemoncTpanuu 1. AHaOroBbIe U IU(PPOBHIE U3MEPUTEILHBIC oubmmorexa MOIII COBpPEMEHHOM
puOOPHI, KOMITBIOTEPHBIE JTATIUKH. https://uchebnik.mos.ru [Hayunoii
1 Hayunbie tunore3sl. ®dusnueckue 3aKOHbI W Teopud. | paHHMIIB] /catalog%20ue?class_le [kapTuHBl MEpa, B
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [TpuHImm coorBeTcTBHs. POIH vel_ids=11 pa3BUTHU
1 MecTO (PU3UKH B (OPMUPOBAHUH COBPEMEHHOW HAyYHOI KapTHUHbI Caiit «®Pu3uka B COBPEMEHHOU
MUPA, B IPAKTUYECKOH JeITEIBHOCTH JIIOCH. [IIKOJIe» - aHUMAIMHM U [TEXHUKH U
Cnocobul usmepenus uzuueckux eenudun 1 CUMYJISILIUA TEXHOJIOTHIA, B
(ananozoevie u yu@dposwvie usmepumenbHole https://www.vascak.cz/ [npakTudeckoii
npubopwl, KOMNvIOMeEpPHbvle OAMUUKOBLLE physics%20animations. |gesitenpHOCTH
cucmemut). Tloepewnocmu usmeperuil php?l=ru nmoaei.
uzuueckux seruyun (abCoromHas u \Paznuuamuo
OMHOCUMENbHASL). ycnosust
Mooenuposanue  Qusuueckux — aenenui 1l npuMeHuMocmu
npoyeccog (MamepuanbHas mouka, abcouomHua mooernet
meépooe meno, UOedalbHas HCUOKOCMDb, usuueckux men
UOeanbHvlll 2a3, MOYEUHbIl 3aps0). It nPOYeccos
Jlabopamopnas paboma: Uzmepenue cunvl 1 1 CHULL):
MOKA U HANPANCEHUS 8 YeNnu NOCIMOSHHO2O0 UHePYUATbHASA
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MOKa NpU NOMOWU AHATI0208bIX U YUPDPOBBIX omcuéma,
UMepumenbHbix Npubopoes. abconromno
meépooe meio,
\mamepuanbHast
mouxa.
Tema: Mexanuka 18//354
Kunemaruka 4/104
Mexannyeckoe nBrmxeHne. OTHOCUTENBHOCTh MEXAaHUYECKOTO Caiir - «dusuka.ru » |PacnoznaBats VYcrHbli
newkenns. Cucrema orcuéra. Tpaektopus. [lepemerienue, http://www.fizika.ru/in |pusudeckue OTBET
CKOpPOCTh (Cpev,ZIHSISI CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U YCKOPEHHE dex.php SIBJICHUS CaMOCTOST
MaTepHUaIbHON TOYKH, UX MPOEKIIMH HA OCHU CUCTEMBI KOOPIUHAT. oOpa3oBaTenpHas (mportieccol) u CIIbHAS
CnoxxeHue nepeMelleHui 1 clioxkeHrue ckopocteil. PaBHomepHoe u wiatdopma SAKiacce OOBSICHATH HX Ha 5
o . aborta
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE BMKeHue. [ paduku https://www.yaklass.ru ocaose p
3aBHCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHS, Ty TH U oOpasoBarelibHas 3aKOHOB Pemenne
MepeMeIIeHIs] MaTepHAIbHON TOYKH OT BpeMeHH. CBOOOIHOE iatdopma POIII MEXaHUKHU. 3a1a4
najzieHue. Y CKopeHne cBOOOHOTO MaIeHusl. https://resh.edu.ru OnuceIBaTh IpakTruec
V[euscenue mena, Opoutenno2o noo yenom k|1 Oubanoreka MBH_[ MEXaHMYECKOE Kasi pabora
copuzonmy.. https://uchebnik.mos.ru |aBmwkeHue,
3asucumocmv  koopounam,  ckopocmu  ull [catalog%20ue?class_le ucnonb3yst
VCKOpEHUst MamepUuaibHOU MOYKU OM 8PEMEHU U vel_ids=11 usnyeckue
ux epaguxu Caiit «®Pusnka B BEJIMYUHBI:
Pewenue 3a0au no meme «/sudcenue mena, |1 HIKOJIC» - aHUMAlluki U | KOOpAMHATA,
OpOUEeHH020 NOO Y2IOM K 20PU3OHMY. » CHMYJIAIHH IIyTb,
KpuBonunelinoe npmxenue. JBukeHre MaTepruaIbHON TOUKHU 110 thDS_'/ L V(;V;\(’)V'Vascatlf'a/ TCpEeMCIICHHC,
OKPYXHOCTH C MOCTOSIHHOH 10 MOJIYJIH CKOPOCTBIO. VriaoBasg DhVillCS ocLanimations. | cKopocTs,
CKOPOCTb, JIMHEWHas1 CKOpocTh. [leproa n gactora oOpameHus. php7i=ru éC;Op CHHC.
L{eHTPOCTPEMUTENTHHOE YCKOPEHHE ?cwzm b
JlaGopaTopHas pabota: M3yyeHne HepaBHOMEPHOTO JIBHKCHUS C ocovernocmu
o npomexkanus
LEJIBIO OTIPEJICIICHISI MTHOBEHHOM CKOPOCTH.
1 Qusuueckux
Llenmpocmpemumenvnoe  (HopmanwbHoe), .
HULL:
KacamenvHoe —(maHeenyuaibHoe) U NOJIHOE senentu
ycKopenue mamepuanbHot mouKu Mexanudeckoe
P oguoiceHue.
eulenue 3a0ay 1
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Vlabopamopnas ~ paboma: Hccnedosanue
3asucuUMocmu nepuoda 0opaujeHust KOHUYECKo2o
Masmuuka om e2o napamempos

\peuamso
KayecmeeHHbvle
3a0a4u,
mpebyowue
npumMeHeHUsl
SHAHUU U3
\pa3HbIX
\pazoenos xypca
Gusuxu

JAunamuka 7/10uy+

[Ipunuun ornocurensHoctu ["anuines. [lepBbiit 3akoH HeroToHA.
WuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepno3unuu cuil. Bropoii 3akoH
Herotona s MarepuanbHOi Toukd. Tpetniil 3akoH HeroToHA 114
MaTepHaIbHBIX TOUYEK

Heunepyuanvhole cucmemol omcuéma
(onpedenenue, npumepvl). Bec mena, 08u-
ICyye2ocs ¢ yckopenuem

Craruka (1 u3 4) Cnoowcenue cui, RPULOHCEHHbIX]
K meépoomy meriy.

1

Craruka (2 u3 4) Lenmp mssicecmu mena.

3akoH BceMupHoro Tsarorenus. Cuna tsoxectu. [lepsas
KOCMHMYECKAst CKOPOCTh

Cuna ynpyroctu. 3akoH 'yka. Bec rena.

DKEUBAIEHMHOCb 2pasUMayUOHHOU U
uHepmuou maccvl. 3a8UCUMOCIb  YCKOPEHUS]
c60000H020  naoenus om  6blcombl  HAJ
NOBEPXHOCbIO NIIAHEMbL U OM 2e0epadhuieckoll
wupomsi. /[gudicerue HebeCHbIX men U ux
cnymHuuxos. 3axonvl Kennepa.

lasnenue. I'uopocmamuueckoe oasnenue. Cuna
\Apxumeda

Peuwenue 3a0au o meme «unamuxay

Caiit - «®u3uka.ru »
http://www.fizika.ru/in
dex.php
06p3.30BaT6J'IBHaH
wiatdopma SAKiacce
https://www.yaklass.ru
oOpa3oBaTenbpHas
iatdopma POIII
https://resh.edu.ru
oubmmnorexa MOIII
https://uchebnik.mos.ru
[catalog%20ue?class_le

vel ids=11

Caiit «®u3uka B
HIKOJIC» - aHUMAalluu U
CUMYJSIUA
https://www.vascak.cz/
physics%20animations.

php?l=ru

AHanusupoBaTh
(usnueckue
MPOIIECCHl U
SIBJICHUS,
UCIIONb3YsI
¢$usnueckue
3aKOHBI

Y TIPUHITATIBL:
3aKOH
BCEMHUPHOTO
tsrorenus, |, 11
u 1l 3akoHbI
Hrerotona, 3akoH
COXpaHEeHUs
MEXaHUYECKOU
SHEPTHH, 3aKOH
COXpaHEHUS
AMITYJTbCA,
TIPUHIIATT
CYTEPIIO3HUIINH
CHIL.
BrinonHsaTh
SKCTIEPUMEHTHI T10
HCCIIEIOBAHHIO
(buznyecKkux

YcrHbIi
OTBET
CamocTosr
eJbHas
pabora
KonTposiba
ast pabota
Pemenue
3a1a4y
[IpakTruec
Kast pabota
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Tpenne. Buapl Tpenus (Mokosi, CKOJIkKeHUs, kKaueHus). Cua SIBJIEHUNA U
tpenus. Cyxoe Tpenue. Crina TpeHUs CKOJIBXEHUS U CUJIa TPEHHS MIPOIIECCOB
nokost. Koaddumment tperns. Criia cCOnpoTHBICHUS TTPH c
JBYDKEHHUHU TeJla B KHUIKOCTH HJIH rase. HCTIOJIb30BaHUEM
[ToctynaTensHOE U BpamareabHOE JBHKEHHE a0COIIOTHO TBEPAOTO TPSIMBIX, U
Tena. KOCBEHHBIX
MOMEHT CHIIbI OTHOCUTENIFHO OCH BpaieHus. [linedo cuibl. U3MEPEHUIT
YcioBus paBHOBECHS TBEPAOTO Tea.
(Cratuka 3 w3 4)Ycmoiiuusoe, neycmoiiuugoe,
be3paznuunoe  pasnosecue. Jlabopamophas
paboma: Hsmepenue xkosgppuyuenma mpeHus
1o genudune 21068020 KOIPpuyuenma
zasucumocmu Fpp(N)
Ipaxmuxym «H3mepenue pasrooeticmayoueti Caiir - «dusuka.ru»  |Cobarodams YcrHbIi
CUTl NPpU O8UNCEHUU OPYCKA NO HAKTOHHOU http://www.fizika.ru/in |\npasuna OTBET
HIOCKOCIUY» dex.php bezonacnoco TTpaktHyec
Ipaxmuxym «HM3mepenue pasnooeticmsyroujeti oOpa3oBaTenpHast mpyoa npu xas pa6ora
Cunl npu 08UdNCeHUU OPYCKA NO HAKIOHHOU iatdopma SAKinacce nposedeHuu
NIOCKOCMUY https://www.yaklass.ru (uccieoosanuii 6
JlaGopatopHas (Cratuka 4 wu3 4) JlaboparopHas pabora obpasoBaresbHas pamkax
pabora «M3yyeHne yCTOMYMBOCTH TBEPIOrO Tena, mnardopma POII yuebHo20
«VccnenoBanue  [MMEIOIIETo MIOMAh OTIOPHL) https://resh.edu.ru IKcnepumenma,
yCIIOBUI paB- oubanorexa MO Npakmuxkyma u
HOBECHS TBEPIOTO https://uchebnik.mos.ru |yue6no-
TeJa, UMEIOIIETO [catalog%20ue?class_le|uccredosamenvck

OCb BpalllCHU.

vel_ids=11

Caiit «®u3uka B
HIKOJIC» - aHUMAalluu U
CI/IMy.]'IHHI/II/I
https://www.vascak.cz/
physics%20animations.

php?l=ru

Ol U NPOEKMHOU
oesimenbHOCImU ¢
UCNONIb308AHUEM
UMepUMenbHbIX
ycmpouicme u
1ab0pamopHo20
obopyodosanus

3akoHbI cOXpaHeHusi B Mexanuke 6/10
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Nmmynsc maTepuanbHON TOYKH (Tesa), CACTEMBI MaTepUATBHBIX Caiit - «®dmzuka.ru» |OcymiecTBIsATh VYcerHbii
To4eK. VIMITyJIbC CHUITBI 1 U3MEHEHUE UMITYJIbca Tefa. 3aKOH http://www.fizika.ru/in MPSIMBIC U OTBET
COXpaHEHUs UMIYJbca. PeakTUBHOE JBIKEHHIE dex.php KOCBEHHBIE CaMOCTOST

Momenm umnyibca MamepuaﬂbHoﬁ MOUKU. 1 06pa3OBaTen],Ha;[ 1/13MepeHI/1;[ enbHAS

IllpeOocmasnenue 0  COXpaHeHuu  MOMeHMA, wiardopma AKnace ¢buznueckux

UMNYTbCA 8 YEHMPATILHBLX NOJIAX. https://www.yaklass.ru |BenuuuH, npu pabora

Llenmp macc. Teopema o Oeudcenuu yenmpa|l oOpa3oBaTenpHast 3TOM Pemenne

macc. iatdopma POIII BBIOMPATH 3ama4

Pewenue 3a0au no meme «3axon coxpanenus|l https://resh.edu.ru ONTHMAaJbHBIA I[Mpaktuyec

UMRYTbCA» ouommoTexka MOIII croco0 Kast paGoTa
Pa6oTa cuitbl. MOIIHOCTD CHJIBI. https://uchebnik.mos.ru (u3mepenus u

— [catalog%20ue?class_le|ucmonb3oBaTh

Kunernyeckast sHeprusi MaTepHATBHOH TOUKH. Teopema 00 vel ids=11 J3BECTHBIC
W3MEHCHUN KUHETUYECKOM SHEPTUH. Caiit «DH3HKa B METOJIbI

\Paboma cuibl HQ MAIOM U HA KOHEYHOM 1 IIKOJIE) - AHMMALAM H |OLICHKH

nepemewenuu. I paguueckoe npeocmasnenue CHMyJTSTIHH norpemHocTeii

paboms cunsl. https://www.vascak.cz/ |n3mepenmuii

IIpaxmukym «HM3mepenue umnynvca meaa no |1 physics%20animations.

IMOPMO3HOMY HYMU.» bhp?l=ru

IIpaxmukym «Hszmepenue umnyivca meia no |1

IMOPMO3HOMY HYMU.»
[TorenuumansHas 3Heprust. [loreHranbHast 3HEprust yrupyro Caiit - «®uzuka.ru» |Pewams YcTHbIi
nepopMUpOBaHHOH MPYKUHBL. [I0TEHIIMAIBHAS SHEPTHS Tella http://www.fizika.ru/in |kauecmsennuie OTBET
BOJIM3M MOBepxHOCTH 3emin. [loTeHInanbHbIe U HEMOTEHIUATbHbIC dex.php 3a0auu, Pemenue
cuiibl. CBS3b PabOTHI HETOTEHIIMAIBHBIX CHII C U3MEHEHHUEM obpa3oBaTebHast mpebyouue sanaq
MEXaHUYECKOW YHEPTUU CUCTEMBI TEJl wiathopma SAKnacc  |npumenenus
3aKOH COXpaHEHHsI MEXaHUUECKOW YJHEPTUH. YTIPYTHE U HEYIIPyTue https://www.yaklass.ru |3nanuii u3z IlpaxTiraec
cronkHoBeHus. JlabopaTopHas pabora «/3ydenne abComOTHO oOpa3oBaTenbHast \PA3HBIX Kasi paboTa
HEYIPYToro yaapa ¢ MOMOIIIBIO JBYX OJWHAKOBBIX HUTSHBIX iatdopma POIII [pazoenos Kypca
MasITHUKOBY https://resh.edu.ru Qusuku, a

Tlomenyuanvras snepeusi mena 6 00HopooHom 1 oubmmorexa MOIII makoice

epasumayuonnom  noae.  I[lomenyuanvhas https://uchebnik.mos.ru (unmeepayuu

DHepeuss mena 6  2PAGUMAYUOHHOM  NOJE [catalog%20ue?class_le|3ranuti uz

00HOPOOHO20 Wapa (6Hympu u 6He wapa), vel_ids=11 opyeux

Bmopasa kocmuueckas ckopocms. 1pembs Caiit «®Pu3uka B npeomemos

KoCmMuveckas CKkopocnib.

IIKOJIC» - aHNMalluu U
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Ypasnuenue bepuynnu ona uoeanvroi CUMYJISTIUN ecmecmeenHo-
JACUOKOCMU KAK CIe0CmEUe 3aKOHA COXPAHEHUs! https://www.vascak.cz/ (nayunoeo yukna:
MeXaHUu4ecKou JHepeulL. physics%20animations. |eeicmpausams
Jlabopamopnas paboma «Onpedenenue php?l=ru J102U1eCcKyio
pabomwl cubl mpeHus npu 0BUNCEHUU mead no Yenouxy
HAKJIOHHOU NIOCKOCMU. » paccysicoenutl
C Onopotl Ha
usyueHHwvle
3aKOHbL,
3aKOHOMepHOCIU
u ¢usuueckue
61eHUs
Tema: MosekyasipHasi pu3uka u TepMoaguHamMuka 24/49
OCHOBBI MOJIEKYJIIPHO-KHHETHYECKO# Teopun 9/15+3 (mpakTHKyM) Caiit - «dm3uka.ru» |Mcnonb3oBaTh YcrHbIi
OCHOBHBIE MMOJIOKEHHS MOJICKY/ISIPHO-KHHETUIECKON TEOPHH U UX http://www.fizika.ru/in |npu pemeHun OTBET
omnbITHOE 00ocHOBaHue. bpoyHoBckoe aBmxenue. Juddysus. dex.php yueOHBIX 3a/1a4 CaMOCTOST
XapakTtep IBMKEHUS U B3aUMOJICHCTBUA YaCTHI] BenlecTBa. Moenu oOpa3oBaTenbHast COBPCMCHHBIC ebHAs
CTPOCHHMSI Ta30B, KUAKOCTEH M TBEPABIX Te U 00BSICHECHHE CBOICTB mnarpopma SIKnacc  [MHpOPMAITMOHHEI
BCIIIECCTBA HA OCHOBE 3THX MOJICTICH. https://www.yaklass.ru |e TexHomoruu pabora
Macca u pazmepsl mosiekys. Konnuectso BemiectBa. [loctosiHHas ob6pasoBarenbHas TS TIOKCKA, Pemenne
Asorajnpo. TemmoBoe paBHOBecue. Temnepatypa u €€ u3MepeHue. mardopma POLII CTpYKTypupoBaHu| 3a]ad
[lIxana Temneparyp Llenscus https://resh.edu.ru s, uarepnperanud| [Tpaktudec
Pewenue sadau 6ubmmorexa MOIII M NPEIICTABICHUSA | kag paboTa
https://uchebnik.mos.ru |yue6uoit n KOHTpOITbH
Pewenue 3a0au [catalog%?20ue?class_le |nay4Ho-
vel_ids=11 MOMYJISIPHOM ai pabora
Jlabopamopnas paboma. Hccrneoosanue Caiit «®du3nka B nHpopmaruy,
npoyecca yCmaHo8ieHus menio8o2o IIKOJIE» - QaHUMAIIUHU U |[TOJIy9IEeHHOM 13
pasHogecusi npu menjioooMene mexicoy opadei CUMYJISITUN Pa3ITUYHBIX
U XOJIOOHOU 600011 https://www.vascak.cz/ |ucTOYHHUKOB,
Mogenb uneanbHoro rasa. OCHOBHOE ypPaBHEHHE MOJIEKYJISIPHO- physics%20animations. |kpuTdecKu
KHUHETHYECKOW TEOPUH UACATHHOTO rasa. php?l=ru aHaJTM3UPOBATh
AOcomroTHas TeMIieparypa Kak Mepa cpeiHel KHHeTHIEeCKON MOJIy4YaeMyto
SHEPTHH TETUIOBOTO IBMKEHHS JacThil Ta3a. [llkama remmeparyp UHPOPMALHIO.

KennBuna.
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Mooenv uoeanvrozco eaza 6 MKT: uacmuyul
2a3a 0BUICYMCSL XAOMUYECKU U He
83aUMOOCUCMBYIOM OpYe C OPY2OM

Cé53b abcomomHot memnepamypul
MepMoOUHAMUYECKOU CUCTNEMbL CO CpeOHell
KUHemu4ecKoll Hepeueti NnoCmynameibHo20
Menio8020 08UIICEHUs eé yacmuy

Pewenue 3a0au no meme «Ocrosrnoe ypaeHeHUe,|
MO]ZeKy]Z}ZpHO'KUHemMUGCKOZZ meopuuy

l"azoBbie 3akoHbl. YpaBHenue MenjeneeBa—Knaneipona. 3akoH

HansToHa

I/ISOHpOHGCCH B NACAJIbHOM Ira3¢€ ¢ IOCTOAHHBIM KOJIHYCCTBOM

BCIICCTBA

Ipakmuxym  «M3yuenue  uU30mMepMUYECcKoo
npoyecca  (PEKOMEHOOBAHO — UCNONb308AHUE
yughposoii rabopamopuir).»

1

IIpakmuxym  «H3yuenue  uzomepmuyeckozo
npoyecca  (PEKOMEHOOBAHO — UCNONb308AHUE
yugpposoii nabopamopuu). »

\Pewenue 3a0au no meme «I azosole 3aKOHbLY

1

I'panueckoe npeacTaBieHue U30MPOLIECCOB: U30TEPMA, U30X0Pa,

n3obapa.

JlaGopatopHas JlaGopaTopHast pabora «M3yueHue m300apHOTO
pabora: rporecca

Omnpenenenuve

Macchl BO3lyXa B
KJIaCCHOM KOMHaTe
Ha OCHOBE
U3MEPEHHI 00bEMa
KOMHATBHI,
JTaBJICHHS U
TeMIepaTypbl
BO3/yXa B HEW.

pemiath
pacuéTHbIe
3a7a4H C SIBHO
3aJIaHHOM
(uznyeckoit
MOJIEIBIO,
UCTIOJIB3YSI
(usnueckue
3aKOHBI U
TIPUHIIATIBL.
UCNONIb306AMb
meopemuyecKue
3HAHUSL OJ15
0OvACHEeH S
OCHOGHbIX
NPUHYUNOB
pabomul
UMepumenbHbIxX
npubopos,
MexXHUYecKux
ycmpoticme u
MEXHONIO2UYECKUX
npoyeccos
Pewamo
pacuémubie
3a0ayu ¢ A6HO
3a0aHHOU U
Hes18HO 3A0AHHOU
Qusuuecxoii
MoOenvio: Ha
OCHOBAHUU
aHanu3a yciosus
obocHosblIBAMb
86100p
Gusuuecxoil
Mmooenu,




omeeuaioueli

BHAYEHUA 6€JTUYUH, ONUCHIEATIOUWUX eé cocmositue

HA MUKPOCKONU4Y€CKOM YypPOBHE.

https://resh.edu.ru

paccyXJeHui ¢

mpebosanusm
3a0auu
Pewenue 3a0au no meme «Hzonpoyeccor 61 Caiir - «dmsuka.ru»  |Ob6vsacHamo VYcrHbii
UOeAbHOM 2a3e ¢ NOCMOSAHHBLIM KOIUYECEOM http://www.fizika.ru/in |ocobennocmu OTBET
sewecmsa. I pagpuueckoe npeocmasnenue dex.php npomexanus CaMOCTOST
UBONPOYECCo8. U30mepma, uzoxopa, uzobapay obpazoBareiibHas pusuueckux enbHas
Pewenue 3a0au no meme «H3zonpoyeccoi 6 1 mwiardopma AKnace  |a6nenuii:
UOeANbHOM 2d3e ¢ NOCMOSHHbIM KOAUYECME0M https://www.yaklass.ru (mexanuueckoe pabora
sewecmsa. I pagpuueckoe npedcmasnenue obpasoBaTebHast osuoicenue, Pemenue
U30NpOYECcco8: U30mepma, uzoxopd, uzobapar wiatdopma POIII meniogoe 3a/1a4
Obobwarowuit - ypox no meme «Ochosol| 1 https://resh.edu.ru osudicerue
MONEKYIAPHO-KUHEMUYeCKOU MeOpUn» ouommorexa MDIII vacmuy
https://uchebnik.mos.ru |sewecmesa
[catalog%20ue?class_le
vel_ids=11
Caiit «Pusnka B
HIKOJIe» - aHUMAIH U
CUMYJISLIUA
https://www.vascak.cz/
physics%20animations.
php?l=ru
OcHoBbl Tepmoaunamuku 10/20
WucTpykTax mo Texauke 6e30macHOCTH. TepMoanHaMudecKas Caiit - «®uzuka.ru» |Pemars YcTHbIi
cucrema. BHyTpeHH:s 3HEPrust TEpMOIMHAMUYECKOIN CUCTEMBI U http://www.fizika.ru/in |kauecTBeHHBIE OTBET
crnoco0bl e€ n3MeHeHus. KonumyecTBo TEIoTsl 1 paboTa. dex.php 3aauu: CaMOCTOSIT
BHyTpeHHSs1s1 SHEPTHs OTHOATOMHOTO HACATBHOTO ra3a. o0OpasoBarenbHas BBICTPAaNBATh -
_ mwiardopma AKnace JIOTUYECKH
3aoanue enewnux ycnosuit ons T[] cucmemsr.|l https://www.yaklass.ru |senpotusopeunsy paborta
BHewiHue U  6HYMpeHHUe napa- — Mempbi. oGpazoBaTebHAS o Pemrenne
llapamempor T/ cucmemvl Kax  cpeoHue, rathopma POLI HeTOuKy 3a1au
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Hyneeoe Havano MepMOOUHAMUKUL.
Camonpousgonvhas penaxcayus T/ cucmemsl K
Menio8oMy pagHoBeCuUro.

onbanorexka MOIII
https://uchebnik.mos.ru
[catalog%20ue?class le

OTMOpOor Ha
W3Yy4YEHHBIE
3aKOHBI,

Mooens udeanvrozo 2aza 6 mepmoounamuxe — 1 vel_ids=11 3aKOHOMEPHOCTH
cucmema ypasHenuii: ypasnenue Menoeneesa—i Caiit «Pu3uka B u
Knanetipona u evipasicenue 01 6HympeHHell LIKOJIe» - aHUMalMK ¥ |puzndeckue
onepeuu.  Ycnosua — npumenumocmu - 2mou CUMYJIALIUI SIBIICHMS
MoOenu:  HuKask — KOHYeHmpayus — yacmuy, https://www.vascak.cz/
8bICOKUE MeMnepamypbl physics%20animations.
php?l=ru
Buasl Teruonepeaayuun: TEIUIONPOBOIHOCTh, KOHBEKILINS, U3TyUYEHHUE. Caiir - «®u3uka.ru » |HMcnonab3oBaTh YcTHBIN
VY nenpHas TEII0EMKOCTh BelecTBa. KOMUUeCTBO TEIUIOTHI IPU http://www.fizika.ru/in |npu pemeHun OTBET
TEIIonepenaye. dex.php y4eOHBIX 3a/1a4 CaMOCTOST
[TonsiTne 06 annadbatHOM mpouecce. [lepBbiii 3aKoH oOpa3oBaTenpHast COBPEMCHHbBIE N
TEPMOJUHAMUKHU wiatdopma SKnacc  |[uHPOpMALMOHHBI 5
. abora
Kesazucmamuueckue u Hecmamuueckue| 1 https://www.yaklass.ru |e p
npoyeccul. obpazoBarenbHast TeXHOJIOTMH utst | D ClICHHe
Dnemenmapuas paboma 8 mepmooOuHamuxKe. iatdopma POIII MOUCKA, 3amaq
Boiuucienue pabomol no 2paguxy npoyecca Ha https://resh.edu.ru CTPYKTypHpoBaHU| KoHTpOIbH
pV-ouacpamme oubnmorexa MO o, ast paGota
Yoenonas —u  monspnas  mennoémxocmu|l https://uchebnik.mos.ru luarepnperanun
sewecmesa. Ypasuenue Maiiepa [catalog%?20ue?class_le|u npencraBneHus
Yoenvnas mennoma ceopanus monausa. Pacuém| 1 vel_ids=11 y4eOHo1 u
Koauuecmaa meniomul npu menjonepeoade Caiir «®DusuKa B Hay4HO-
[Ip¥MMEHEHHE MEPBOrO 3aKOHA TEPMOJMHAMUKA K H30IPOIECCAM. [IKOIC» = AaHUMALHIH I | [TOIYIIAPHO
CUMYJISLIUA
['paduueckas uHTEpHpeTaIUs pabOTHI Ta3a. Yl HH(bOpMaHHUH’
_ https://www.vascak.cz/ |momyuenHoi u3
Bropoii 3akoH TepmoanHamukH. HeoOpaTHMOCTh mpoleccoB B -0 .
physics%20animations. |pa3nuaHbx
pUPOJE. o=
php?l=ru HCTOYHHUKOB,
Pewenue 3a0au no meme «Ilpumenenue nepsoeg 1
KPUTHYECCKH
3aKOHA MEPMOOUHAMUKU K U30- NPOYECCam»
aHaJTM3UPOBATh
Konuuecmeso menzomel u paboma xax mepwvr |1 oMy 4aeMy0
usmenenus eHympennel snepeuu T/ cucmemvi HHbOpMAIHIO

MepMOOUHAMUKU ons
npoyeccog:  HeBO3MOICHO

Bmopou 3aKOH
HEpPasHOBECHBIX
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nepedams menyiomy om oojee X0100H020 mead K
bonee nHacpemomy 6e3 komnencayuu (Knaysuyc).

TennoBsle MamnHbL. [[pUHIUIIBL IEMCTBHS TETIOBBIX MAIIIHH.
[IpeobpazoBanmst sHepruM B Te1oBbIX MamuHax. KI1J[ TermnoBoii

mawuHbl. Hukn Kapuao u ero KI1/.

DKOJIOruyecKue
poOIeMbI
TETUIOAHEPTeTUKH.
JlaGopatopHas
paborta
«3mepenue
yAeJIbHOU TerIo-
EMKOCTH

JlaGoparopHnas padora: HccienoBanue
npolrecca OCThIBAHUS BEIIECTBA.

Ipaxmuxym «. Hccneoosanue aouabamnoco

npoyecca»

IHpaxmuxym « Hccrnedosanue aouabamuozo

npoyecca»

Oboowarowuii ypok no meme « OcHo8bl

mepMOOMHClMuKM»

Caiir - «®us3nka.ru »
http://www.fizika.ru/in
dex.php
oOpa3oBaTenbHas
miatdopma AKmace
https://www.yaklass.ru
06p3.30BaT6J'IBHaH
wiatdopma POIII
https://resh.edu.ru
oubanorexa MOIII
https://uchebnik.mos.ru
[catalog%20ue?class le

vel_ids=11

Caiit «®Pu3uka B
HIKOJIC) - aHUMAllul U
CI/IMYJBIIII/II/I
https://www.vascak.cz/
physics%20animations.

php?l=ru

Ananuzuposams u
00bACHAMD
meniosbvie
npoyeccol u
A6/1eHUS,
UCNONL3YS
OCHOBHbIE
nonoxcenuss MKT
U 3aKOHbL
MONEKYAAPHOU
Qusuxu u
MepMOOUHAMUKU
(c6s13b 0asnenus
UOeanbHo2o 2a3a
co cpedHell
KUHemuyeckou
oHepeuel
Menyiosozo
08UDICEHUSL U
KoHyeumpayueu
€20 MOeKyi,
CB53b
memnepamypul
eewecmea co
cpeonell
KUHemuyeckou
9Hepeuell
Menyoso2o
08UdICEHUsL €20
yacmuy

YcrHbIi
OTBET
[IpakTryec
Kas pabora



http://www.fizika.ru/index.php
http://www.fizika.ru/index.php
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalog%20ue?class_level_ids=11
https://uchebnik.mos.ru/catalog%20ue?class_level_ids=11
https://uchebnik.mos.ru/catalog%20ue?class_level_ids=11
https://www.vascak.cz/physics%20animations.php?l=ru
https://www.vascak.cz/physics%20animations.php?l=ru
https://www.vascak.cz/physics%20animations.php?l=ru

ArperaTHblie cocTosiHus BenlecTBa. ®a3oBbie nepexoant 5/14

[TapooOpa3zoBanue © KOHAeHcamus. lVcmapeHne U KHUIIEHHE. Caiit - «®u3mKa.ru » |AHaIU3UPOBATh | Y CTHBIN
AOCOJTIOTHAsI ¥ OTHOCHUTEJIbHAS BJIAYKHOCTH BO3ayXa. HachIeHHBII http://www.fizika.ru/in |bpusudeckue OTBET
nap dex.php MIPOIIECCHI U CaMOCTOST
VenbHasi TEIUIOTa MapooOpa3oBaHUs. 3aBUCHMOCTh TEMITEPATYPHI obpasoBarenbHast SIBJICHUS, S
KHIICHHS OT JaBJICHHS. wiatpopma SKnacc  |ucnosb3ys
Hacviwennvie u Henacwluenivie napoi. 1 https://www.yaklass.ru |husudeckue pabora
Kauecmesennas 3asucumocmos niomuocmu u obpasoBaTebHast 3aKOHBI Pemenue
0asnenus HacvbluyeHHo20 napa om wiatdopma POIIL Y IIPUHLINIIBL: 3amaq
memnepamypbl, Ux He3a8UCUMOCMb Om 00véMa https://resh.edu.ru 3aKOH IpakTruec
HACLIWEHHO20 napa. 3a8ucumocms ounbmmorexa MOIII BCEMHPHOTO Kast paboTa
memnepamypbl KUNeHus. Om 0asleHus 8 https://uchebnik.mos.ru |Tsrorenus, I, 11
AHCUOKOCIU. [catalog%20ue?class_le|u Il 3axoHbI
Pewenue 3a0ay no meme «Abconomuas u 1 vel ids=11 Herorona, 3axoH
OMHOCUMENbHASL BLANCHOCTILY Caiit «dusuka B COXpaHEHHs
Jlabopamopnas paboma «H3yuenue ceovicms |1 LIKOJIE» - aHUMAaLUU U |MEXaHUYeCKOM
HACHIUWEHHBIX NAPOB. » CUMYJISALIUU SHEPTHH, 3aKOH
Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIIHS https://www.vascak.cz/ |coxpanenus
CBOMCTB KpHcTawioB. XKuakue kpuctamisl. CoBpeMeHHbIE physics%20animations. umiyibca,
MaTEpPUAJIBL. php?l=ru MIPUHIAIL
[InaBnenue u Kpuctamu3anus. Y JeiabHas TeIoTa MIaBJICHHUS. CyNepHnosHiiuu
CyOmumarysi. Y paBHEHHE TEIUIOBOTO OaiaHca. CHJI, NpUHIATI
paBHOIIPABHUS
UHEPIMaIbHbBIX
CHCTEM OTCUETa,
MOJIEKYJISIPHO-
KHHETHYECKYIO
TEOPHUIO
CTPOEHUS
BEIIECTBA
Jlechopmayuu meépooeo mena. Pacmsocenue u |1 Caiit - «dmsuka.ru » |Odwscusame YcTHBIN
cocamue. Cosue. Moodynwe FOnea. Ilpeden http://www.fizika.ru/in |ocobernnocmu OTBET
ynpyeux deghopmayuil. dex.php npomeKanust Pemenue
Tennosoe pacuupenue xcuokocmeti u meépovix | 1 oOpazoBaTenbHas Gusuueckux sanau

mein, 00bEMHOe U TUHelHoe pacuupenue.

mrardopma AKmace
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Aneapmonuzm meniosvix KoreOaHuil yacmuy https://www.yaklass.ru |serenuii: [TpakTruec
gewecmea Kaxk npudUHa meniogo2o oOpa3oBaTenbHas MexaHuyeckoe Kas pabora
pacwupenus men (Ha Ka4ecmeeHHOM YPOGHe). iatdopma POIII osuoicenue,
Jla6opaTopas JlaGopatopuast pabota «M3mMepeHne MoIyIist https://resh.edu.ru mennosoe
pabora KOuray o6ubnunorexa MO o8udiceHue
«3mepenue https://uchebnik.mos.ru (vacmuy
OTHOCHUTEILHOM [catalog%20ue?class_le|sewecmesa,
BIIAKHOCTH vel ids=11 mennogoe
BO3IyXa.» Caiit «Pusnka B \pasnosgecue,
O06o0muIaronmii ypok 1o Teme «ArperaTHble COCTOSHHS BEIIECTBA LIKOJIC» - AHUMALMH U |OPOYHOBCKOE
CUMYJIALIUU osuoicenue,
IIpeobpazosanue snepeuu 8 hazosvix .
nepexooax. Ypaenenue meniogoeo bananca. https_'//WWW'Vascal.('CZ/ ucppysus,
physics%20animations. (ucnapenue,
Iosepxnocmunoe namscenue. Koagpguyuenm php2l=ru Kunenue u
nosepxHocmuo2o namsxcenus. Kanuniapuvie Konoencayus,
AGNEHUA. niasneHue u
/lagnenue noo uckpuiéHHou no8epxHOCmuio KpUCmanuzayus,
arcuoxocmu. Popmyna Jlannaca. HANPABIEHHOCb
menionepeoauu,
Tema: Daexkrpoaunamuka 22/54
Jaexrpocratuka 10/ Diekrpuueckoe noJie 24
OnexTpu3anys Tel. DIeKTpudecKui 3apsa. JBa Buja Caiir - «®usuka.ru » |Beinonsars YcTHbI
AIIEKTPUUECKHX 3apsi0B. [IpOBOIHUKY, AUIIIEKTPUKH U http://www.fizika.ru/in |3KCIEpUMEHTBI 10| Grger
MOJIYTIPOBOJHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPHUUECKOT0 3apsia. dex.php HACCIICAOBAHUIO CaMOCTOST
BzaumopeiictBue 3apsanoB. 3akoHn Kynona. ToueuHblit oOpazoBaTenbHas (pusnuecknx
SJIEKTpUYECKHit 3apsi. mnatpopma SIKnacc  |ABICHHI K cIpHad
DnexTpuyeckoe nose. HanpskEHHOCTh 3JEKTPUUECKOTO TOJIA. https://www.yaklass.ru |IpoLeccoB pabora
[IpuHIMI Cyneprno3uLIvy dIEKTPUIECKUX NoJel. JInHun oOpa3oBaTenpHas ¢ Pemenne
HAMPSDKEHHOCTH 3JIEKTPHYESCKOTO TOJIS. mwiatdopma POII UCTIOTIBb30BAHUEM | 3379
THone moueunoeo 3apsoa. Ilone paguomepho https://resh.edu.ru TIPAMBIX, 1 [TpakTuuec
sapsiicennotl cepul. Ilone pasromepo oubnmorexa MOII KOCBCHHDIX Kast pabora

3apsAACEHHO20 NO 00BEMY Wapa

Ilone pasnomepno 3apsceHHol 6eCKOHe4YHOU
njiockocmu

Pewenue 3a0au

https://uchebnik.mos.ru
[catalog%20ue?class le
vel ids=11

Caiit «®u3uka B
HIKOJIC)» - aHUMAalluu U

HA3MEPEHUM, IPU
3TOM
(hopmynrpoBath
npobyemy/3agauy
U TUHOTE3Y
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PaGora cuit anexktpocraTiaeckoro mosst. [Torenmuan. PazHocTs CHMYJISALINHI y4eOHOTO
ITOTEHIIHAIOB https://www.vascak.cz/ |[9KcllepuMeHTa,
[IpOBOIHMKY M JUDIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE. physics%20animations. |codupate
JludnekTpryecKast MPOHUIAEMOCTb. php?l=ru YCTaHOBKY
IlomenyuanoHocmo anekmpocmamuyeckozo| 1 13
nons. Ilomenyuanvuas dHepeus 3apsaoa 6 TIPETOZKCHHOTO
00opyIoBaHUS,
D1EKMPOCMAMUYecKom noJe.
. " . TPOBOJMTH OTIBIT
Kapmunvl nunuii Hanpsiicénnocmu smux noneii u| 1
. 1 (OpMyIIMPOBATH
9IKEUNOMEHYUANLHBIX NOBEPXHOCTELL.
BBIBOJIBI.
Oonopoonoe  anekmpuueckoe none. Cesasyl HccmenosaTh
HanpsAJ’CEHHOCMU — NONIAL U PA3HOCMU  NOA 3aBUCHMOCTH
MEeHYUano8 0 2NeKmMpoOCmamuiecKoeo nois MEKITY
(Kak 0OHOPOOH020, MAK U HEOOHOPOOHOZ20). du3HuecKuMu
Onekrpoémkocts. Konnencarop. BEJIMYMHAMM C
OneKTpoEMKOCTh TIOCKOTO KOHJIEHCATOPa. DHEPrusl 3apsiKEHHOTO HCIOJIB30BaHUEM
KOHJIEHCaTopa IPAMBIX
IlapannenvrHoe coeduneHue KOHOEHCamopos 1 W3MEpEHHH, TpH
3TOM
KOHCTPYHPOBATh
Ilocneoosamenvroe coedunerue| 1 PYHP
YCTaHOBKY,
KOHOeHCamopos
(hukcupoBath
Vlabopamopnasi  paboma:  Pacnpedenenue 1 Pe3yIBTATEI
pasHocmu  nOmeHyuano8 (Hanpsiicenus) npuy [OJTyEHHO
1noC1e008ameIbHOM coeOuHeHuu 3aBHCHMOCTH
KOHOeHCamopos. (usnuecKnx
JlaGopaTopHas pabota «3mepenune ANEKTPOEMKOCTH] BEJIMYMH B BHJIE
KOHJICHCATOPa.» TaOJIHII U
Ob6o06matronit O06o06maronuii ypok 1o TemMe «IJIEKTPHIECKOe rpaduKoB, IeIaTh
YPOK TIO  TEME|IoJIe» BBIBO/IBI 110
«DIEKTPOCTATHKA» pe3yabTatam
leuoicenue 3apANCEeHHOU yacmuybl 61l HCCICAOBaHNA
00HOPOOHOM BNIEKMPUYECKOM NOJIe.
Vlabopamopnass  paboma «  Habnoodenue 1 Caiir - «®msuka.ru »  |[Iposooums YcTHbI
npespaujenus  SHepeuu  3apSANCeHHO20  KOH- http://www.fizika.ru/in |onsimol no OTBET
OeHcamopa 8 Hep2uio U3IYYeHUs: C8emoouood. » dex.php npoeepke
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.Pewenue 3a0au 1 oOpazoBarenbHas npeonoogicennoti | Perenue
mwiarpopma AKmace  |eunomesvi: 3a1au
TeXHHUECKHE  YCTpOMCTBA M NPAKTHYECKOE  MPHMEHCHHE: https://www.yaklass.ru (nranuposamo ITpaxTudec
SJIEKTPOCKOII, JJIEKTPOMETD, JJIEKTpOCTaTUYECKas 3aI1uTa, oOpa3oBaTenpHas IKCHEPUMEHM, kast paGoTa
3a3eMJICHHUE JIEKTPOITPHOOPOB, wiatdopma POIIL cooupamp
Texuuueckue TexHUYeCKHE YCTPOMCTBA M IPaKTUYECKOE https://resh.edu.ru oKcnepumenmanb
YCTPOMCTBA U [pPUMEHEHUE: KOHJEHCATOpP, KOIUPOBAJIbHBIN oubnmorexa MOII HYIO yCTRAHOBKY,
oo . ; AHATU3UPOBAMb
PAKTHYECKOE anmapar, CTpyIHHBIH NpUHTEp, cenepamop Baw https://uchebnik.mos.ru P
[IPUMEHECHHUE: oe I'paaga. [catalog%20ue?class_le |PoLV4enHblE
vel ids=11 pe3yibmamul u
KOHJICHCATOP, el_ids=
N Caiit «® oenams 8b1800 0
KOIUPOBAJIbHBIN aiit «dusnka B
N cmamyce
arnmapar, CTpyHHBIH IIKOJIC) - QaHUMAILIUH U .
npeooHCeHHOU
PUHTED CUMYJISILIN
. 2Unomesoi.
Pewenue 3a0au no meme « dnekmpuueckoe 1 https://www.vascak.cz/ |,
noney physics%?20animations. .
— [pacuémuvle
Pewenue 3a0ay no meme « Dnekmpuuecrkoe 1 phpA=ru 3a0auil ¢ SI16HO
none» 300AHHOU U
Oboowarowuii ypok no meme «Inekmpudeckoe | 1 HesA6HO 3A0AHHOU
nozney Quszuueckoii
MOOenbio.
IHocTosiHHBIH dIeKTPUYEeCKUH TOK. ToOkH B pa3HbIX cpenax
12/30
DIEKTPUYECKHI TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUICCKOTO Caiir - «®usuka.ru »  |Pematsb VeTHbIi
TOKa. FICTOYHUKH TOKa. http://www.fizika.ru/in {pacu€THsle OTBET
i 3aJ1a4M C SIBHO
Cuna toka. [TocrosHHBII TOK. Hanpsiokenwe. dZX.QhQ ol 5 CaMOCTOST
oOpa3oBareiibHas 3ajlaHHOH
Hanpsoicenue Uu 3/JC E 1 o eJbHast
P ol miarpopma SKmace  |busHIecKoit 5
https://www.yaklass.ru [MOAEIBIO, pabota
IIpaxmukym «Hccrnedosanue 3asucumocmu 1 obpasoBaTeEHAR HCIIONB3YS Perrene
CUIbI MOKA OM HANPANCEHUSL O NAMNbL rratdopma PALI busrueckne 3amaq
HAaKATUBAHUL. » https://resh.edu.ru 3aKOHBI U TMpaxTiec
IIpaxmukym «Hccrnedosanue 3asucumocmu 1 6ubHoTeKa MOIII MPUHINIIBI, Ha xas paboTa
OCHOBE aHaJIN3a

CUIbl MOKaA ON HANPASCEeHUA 015l 1amnol
HAKAIUBAaHus. »

3axon Oma JJI1 ydaCTKa LICII. BHCKTpI/I‘ICCKOC COIIPOTUBJICHUC.
y,[[eJ'IBHOC COIIPOTHUBJICHUC BEIICCTBA.

https://uchebnik.mos.ru
[catalog%20ue?class le
vel ids=11

yCJIOBUS 331a4H
BBIOMpAThH
(uznyeckyro
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HOCJ’IGI[OB&TCJ'ILHOG, napajajiCJIibHOC COCANHCHUEC ITPOBOIHHUKOB.
CwmeniaHHOE COCOANMHCHUC ITPOBOJHUKOB

KOH@@HCGI’I’IOP 6 Yyenu noOCmoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma ons
yuacmka yenuy

Pewenue 3a0au no meme «3axon Oma ons
yuacmka yenuy

Pa6ora snexkrpuueckoro Toka. 3akon Jlxoyns— Jlenma. MouiHocTs
JIEKTPUYECKOT O TOKA.

O/C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa
JUTSI TIOJTHOM (3aMKHYTOM) anekTpudeckoit nemu. Kopotkoe
3aMbIKaHUE.

Pacuém pazeemenénnvix s1eKmpuieckux yeneil.
IIpasuna Kupxeogha

1

Pacuém pazeemenénnvix s1eKmpuieckux yeneil.
IIpasuna Kupxeogha

Pacuém pazeemenénnvix s1eKmpuieckux yeneil.
IIpasuna Kupxeogha

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METALUIOB. 3aBHUCHMOCTH
COIIPOTHUBIIEHUSI METAJIOB OT TeMIleparypbl. CBEpXIPOBOJAUMOCTbD.

OnexTpuYeCcKuil TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

Vlabopamoprasa paboma «Yeenuuenue npedena
uzMepeHus. amnepmempa (80J1bmmempa)»

Pewenue 3a0a4

Pewenue 3a0a4

[TonynpoBognuku. CoOCTBEHHass M TNpPUMECHas MPOBOJUMOCTH
MOJTYTIPOBOTHUKOB. CaoiicTBa p—n-nepexoaa.
[TonynpoBoJHUKOBBIE TPUOOPHI.

DJEeKTPUUECKUI TOK B pacTBOpax M pacljiaBax 3JIEKTPOJHUTOB.
DAeKTpOoNUTHYECKas TUCCOUUAIHS. DIEKTPOIIU3.

Caiit «®Pu3uka B

IIKOJIC» - aHMMalluu U

CUMYJIAIIUA

https://www.vascak.cz/

physics%20animations.

php?l=ru

MOJIEIb,
BBIJICTISTD
(uznyeckue
BEJIMYUHBI U
(hopMyIBI,
HE00X0IuMbIe
IS €€ peleHus,
MIPOBOJUTH
pacu€Thl U
OLICHHBATh
pEaTbHOCTh
HOJIY4YE€HHOTO
3HAYEHUS
(buznyecKoit
BEJIMYMHBI.
Hcnonrs3oBats
NIPU pPEIICHUN
yueOHBIX 3a/1a4
COBpEMEHHBIE
UH()OPMAITMOHHBI
€ TEXHOJIOTUHU
JUISI TIOMCKA,
CTPYKTYPHPOBAHU
ﬂ’
UHTEpIpeTaluu
U MpeCTaBICHUS
yueOHOI n
Hay4HO-
NIOITYJIIPHOU
nHpOpManuy,
TIOJTyYCHHOW M3
Ppa3IUYHBIX
HMCTOYHUKOB,
KPUTUYECKH
aHAJIM3HPOBATD
MOJIy4aeMYyIo
nH(POPMAITHIO
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3axonst Papades 015 1eKMpoU3a.

Vlabopamopnas ~ paboma: Hccneoosanue 1
sasucumocmu I/]C eanveanuuecko2o snemeHma
om 8pemeHU npu KOPOMKOM 3aMbIKAHUU
Pewenue 3a0au 1
DIEeKTPUIECKUI TOK B rasax. CaMOoCTOSTEbHBIN U
HEeCaMOCTOSITEIbHbIN pa3psaa. Monnus. [Ina3ma.
JlaGopaTopHas JlaGopaTopHas pabora: MccinenoBanue pasHOCTH
pabora: MOTEHIIMATIOB MEXIy TIONI0CaMH HCTOYHHUKA
Nzmepenue D/IC u [ToKa OT CHIIBI TOKA B IIETIH.
BHYTPEHHETO
COIIPOTHBIICHUS
WCTOYHHUKA TOKA.
Pasznuunvie muner camocmosamenvnozo paspsaoa |l
Ipaxmuxym « CHamue 601bm-amnephot 1
Xapaxmepucmuxu ouooa.»
Ipaxmuxym « CHamue 601bm-amneprot 1
Xapaxmepucmuxu ouooa.»
IToBTOpeHue Tembl «MexaHHuKay
IToBropenue Temsl |[Ipakmuxym «Mzmepenue pasrnoodeticmsyoujeti
«MexaHuka» CUTl NPU O8UNCEHUU OPYCKA NO HAKTOHHOU
NJIOCKOCMU. »
Hpaxmuxym «Uzmepenue xod¢ppuyuenma 1
NOBEPXHOCHO20 HAMAICEHUSY
Ilpakmuxym  «HM3mepenue  koa¢puyuenmal 1
NOBEPXHOCIIHO20 HAMANCCHUSLY
[ToBTOpEHHE TEMBbI «ATperaTHbIe COCTOSHHSI BEIIECTBA
[ToBTOpEHHE TEMBI «ArperaTHble COCTOSHHSI BELIIECTBAY
Hsmepenue kospguyuenma nosepxnocmuozo |1

HAMANCEHUA H3M€p€l—lu€ abconomnou

Caiir - «®u3nka.ru »
http://www.fizika.ru/in
dex.php
oOpa3oBaTenpHas
wiardopma AKnace
https://www.yaklass.ru
oOpazoBaTenbHas
mwratdopma POIII
https://resh.edu.ru
oubmorexa MOIII
https://uchebnik.mos.ru
[catalog%20ue?class le

vel ids=11

Caiit «®u3uka B
HIKOJIC» - aHUMAalluu U
CI/IMyJBIIII/II/I
https://www.vascak.cz/
physics%20animations.

php?l=ru

UCNONb306aMb
meopemuyecKue
3HaHUs OJiA
00bACHeHUs
OCHOBHbBIX
NPUHYUNOG
\pabomuwl
UMepumenbHbix
npuobopos,
MEeXHUYECKUX
yempoucme u
MexHOI02UYEeCKUX
npoyeccos.
npo8ooums
onvimsl no
nposepke
NPeONONHCEHHOU
eunomeswi:
nIAHUPOBAMb
9KCHEPUMEHM,
cobupamp
9KCHEePUMEHMATb
HYI0 YCMAHOBKY,
aAHAIU3UPOBAMb
NoyYeHHble
pesynbmamol u
oenams 8bl1800 0
cmamyce
NpeosloNCEeHHOU
2unomesnl

VYcerHbii
OTBET
Pewenne
3a/1a4y
[IpakTryec
Kasi pabota
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6ldIAHCHOCMU 603()yxa U OYeHKa mMaccovl napoes 6
nomeweHuu

Hsmepenue kosgpgpuyuenma nosepxnocmuozo |1 Caiir - «dusuka.ru»  |[Iposooums YcTHBIN
Hamsicenust Mzmepenue abcomommuot http://www.fizika.ru/in (uccredosanue OTBET
BIAACHOCIU B030YXA U OYEHKA MACCHL NAPOB 8 dex.php sasucumocmu Pemenue
nomewjenuu oOpa3oBaTenbHast 00HOU 3 samaq
Oboobowarowuii ypox 1 miatdopma SIKnace  |Qusuveckoi A
https://www.yaklass.ru (6eautunbL om Komtposnby
obpasoBarenbHas opyeoi ast pabota
wiatdopma POIII ¢
https://resh.edu.ru ucnoivsosdnuem
ouomorexa MOIII NpAMbLX
https://uchebnik.mos.ru [#3MePErul.
[catalog%20ue?class_le
vel ids=11
Caiit «dusuka B
IIKOJIE» - AaHUMAIUH U
CUMYJISLIUA
https://www.vascak.cz/
physics%20animations.
php?l=ru
68 Peseps 2/10 170 Caiit - «®usuka.ru »  |Mcmnoan3oBaTh VeTHBIH
http://www.fizika.ru/in |Teopetudeckue OTBET
dex.php 3HAHUA 110 Permere
o0Opa3zoBaTenbHas (usuke B
nnatpopma SIKmacc  |[TOBCEIHEBHOM 3t
https://www.yaklass.ru |KU3HI
06pasoBaTenbHast JUIs1 oOecrieueHust
miatdopma PIILI Oe3omacHoCTH
https://resh.edu.ru npu obparennu
oubnmuortexa MDIIII ¢ npubopamu 1

https://uchebnik.mos.ru
[catalog%20ue?class le

vel ids=11

TEXHUYECKUMHU
YCTPOMCTBaMH
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Caiit «®u3uka B
IKOJIC) - aHUMAIIul U
CUMYJIAIIUA
https://www.vascak.cz/
physics%20animations.

php?I=ru

11 knacc
Ba3oBblii ypoBeHb (2 yaca) YruybaeHHbli ypoBeHb (S yacoB)
PA3JIEJI 4. DJIEKTPOAMHAMUKA (11 ) PA3JIEJ 4. DJIEKTPOAUHAMMKA (27 u)
Tema 4. Macnummnoe none. dnekmpomaznumuas unoykyus (11 u) Tema 4. Macnummnoe none (14 u)
ITocTositHHBIE MarHuThl. B3auMoaecTBrE NOCTOSIHHBIX MATHUTOB. MaruutHoe B3aumopeiicTBre NOCTOSIHHBIX MATHUTOB M MPOBOJIHUKOB C TOKOM. MaraHuTHoe
nosie. Bektop MarauTHON MHAYKUKH. [[pUHIUTT CynEepIIO3UIIMU MarHUTHBIX none. Bektop MaruuTHOW nHAYKUWHA. [I[pUHIMT Cynepno3uLMi MarHUTHBIX MOJEH.
nosiert. JIuanm marautHoM uHAYKIMKU. KapTrHa nTuHui MarHuTHONW MHAYKITUN JInHMY MarHUTHOM MHAYKIMHU. MarauTHOE 1oJie MPOBOJHUKA C TOKOM

TIOJIS1 IOCTOSTHHBIX MAarHUTOB.
MarnuTtHoe nose mpoBOJHHUKA ¢ TOKOM. KapTuHa MMHUI HHAYKIIMH MarHUTHOTO

HOJIs JUIMHHOTO TPSIMOTO IIPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHUKA, KaTyIIKU ¢ TOkoM. OmbIT Opcrena. BzaumoaelicTeie npoBoJHUKOB ¢ TokoM. Cuita
Awmriepa, €€ MOIy/b U HalpaBJieHUE.

Cuna Jlopenna, e€ MOaynb U HanpaBieHue. J(BHyKeHUE 3apsKEHHONW YacTUIbI B OJJHOPOJHOM MarHUTHOM 1osie. PaboTa cuibl

Jlopenua. fIBnenue 3neKTpoMarHuTHoM nHAYKLIKU. [loTok BekTopa MmaruuTHOU uHAYKUMHU. DJ{C HHAYKIMH. 3aKOH JIeKTpOMarHuTHON uHykuuu dapanes.
Buxpesoe anexrpudeckoe nojie. 3IC nHAYKIIMY B IPOBOAHUKE, IBUXKYILEMCS OCTYNATENbHO B OAHOPOJHOM MarHUTHOM nose. [pasuiio Jlenna. MTHIyKTUBHOCTS.
Asnenne camonHaykuuu. O/1C caMOMHAYKIIMH. DHEPrusi MarHUTHOTO MOJISL KATYIIKH ¢ TOKOM. DJIEKTPOMAarHuTHOE TOJIE.
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Texnuuecxue ycmpoﬁcmea u npakmuveckoe npumernerue. 1noCTOAHHbBIC MAarouThbl, 3JICKTPOMArHuThl, 3JICKTPOABHUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HHAYKIOWOHHAA II€Yb.

Hemoncmpayuu
1. Omsit IpcTena.
OTKJIOHEHUE 2JEKTPOHHOTIO ITyYKa MAarHUTHBIM IOJIEM.
JIMHUM MHAYKLIUY MarHUuTHOTO IOJIS.
B3aunmozeiicTBrue ABYX IPOBOJHUKOB C TOKOM.
Cuna Ammepa.
JeiictBue cubl JIopeHa Ha HOHBI 2JIEKTPOJINTA.
SIBieHME IEKTPOMArHUTHON UHIYKIIUH.
IIpaBuo Jlenma.
3asucumocTh DJ{C MHOYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOTO MTOTOKA.
SIBieHMe CAaMOUHAYKINU. YUeHUuuecKuii IKCnepumenn, 1adopamopusie padomut
W3ydyeHne MarHuTHOTO MOJISL KAaTYILKH ¢ TOKOM.
WccnenoBanue qeiCTBHSI IOCTOSHHOTO MarHUTa HAa paMKy C TOKOM.
3. HccnenoBaHue sIBIEHUS JEKTPOMATHUTHON UHYKIUH.

(mpsiMOro NMpOBOJHUKA, KaTyIIKU M KpyroBoro Butka). OnsIT Opcrena. Cuna Amnepa, e€ HarpasiaeHue 1 Moyib. Cuna JlopeHna, e€ HanpaBieHHe U MOAYJIb.
JIBI>KeHHe 3apsHKeHHOM 9acTUIlbl B OJHOPOIHOM MarHUTHOM mojie. Pabota cuibl Jlopeniia. MarautHoe nose B BeliecTBe. Qeppomaznemuxu, napa- u
ouamazHemuxu
Texnuueckue ycmpoucmea u mexHoI02uiecKue npoyeccsl: IPUMEHEHNE TIOCTOSTHHBIX MarHUTOB, JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP, JIEKTPOABUraTeNnb Skoou,
YCKOPHUTEIH 3JIEMEHTapHBIX YacTull. /lemoncmpayuu

1. Kapruna nuHMI HHAYKIMY MarHUTHOTO T0JIS [TOJIOCOBOT'O M MOAKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB.
Kapruna nuHuii MarHUTHOM MHAYKIMHU NOJISL JIMHHOTO MIPSIMOrO IPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.
B3aumopeiicTBre JByX NPOBOJHUKOB C TOKOM.
Cuna Ammepa.
Hencrtere cusl JIopeHIIa Ha HOHBI AJIEKTPOJINTA.
Habnronenue qBMKEHUS MTy4YKa 3J€KTPOHOB B MATHUTHOM TIOJI€.

7. TlpuHIUDO NeMCTBUS 3IEKTPON3MEPUTEIFHOTO IPUOOPa MATHUTOIIEKTPUIECKON CHCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, NPAKMUKYM

1. HccnenoBaHne MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

2. HccnenoBaHue CBOHCTB (peppOMarHeTUKOB.

3. MHccnenoBanue neHCTBHSA MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

4. Wsmepenue cuibl Amnepa.

5. M3yueHue 3aBUCUMOCTH CHIIBI AMIIepa OT CHIIBI TOKA.

©oOoN A WDN

N P
M PSS

ok wd



6. OHpCI[CJ'IeHI/IC MarHUTHOMU HHAYKIOWHW Ha OCHOBC U3MCPCHUS CUJIbI AMnepa.



Tema 5. Inekmpomacnumnasn unoyxkyus (13 u)

SIBiIeHMe 3IIEeKTPOMAarHUTHON MHAYKIHH. [[OTOK BEKTOpa MarHUTHON MHIYKIIMH.
OJIC unnykimu. 3aK0H 3JIeKTpoMarHuTHo nHAyKiun Papanes. Buxpesoe
anexTpuaeckoe noie. Toku Oyko. IJ[C MHAYKIMN B TPOBOJHUKE, ABUKYIIEMCS
MOCTYINATEIbHO B OJJHOPOAHOM MarHuTHOM noJe. [Ipasuiio Jlenua.
WuaykrtuBHOCTH. KaTylika HHAYKTUBHOCTH B LIENIM MIOCTOSIHHOT'O TOKA. SIBiIeHMe
camonHAyKIu. IJIC caMOMHAYKIIMU. DHEPTrys MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I10JIe

Texnuueckue ycmpoucmea u mexHoio2uieckue npoyeccovl: THAYKUNOHHAs 1IeYb,
COJIEHOU]I, 3alllMTa OT 3JEKTPHU3ALMH TEJ MPU JBMKEHUN B MArHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu

1. HaGmonenue siBIEHUS JIEKTPOMArHUTHOW HHIYKIINH.

2. UccnenoBanue 3aBucumoctu 3/{C HHAYKIIMH OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO MTOTOKA.

3. Ilpaswio Jlenna.

4. TlameHue MarHuTa B AIFOMHUHHEBOH (MeIHOM) TpyOe.

5. SIBneHue CAMOMHIYKLIUH.

6. UccnenoBanue 3aBucumocty 3/[C caMOMHAYKIIMM OT CKOPOCTH N3MEHEHHUS
CWJIbI TOKA B LIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, nPAKMUKYM
1. HccnenoBanue siBJICHUS SJIEKTPOMArHUTHON WHIYKIUH.
2. OmnpezneneHue HHAYKIUU BUXPEBOTO MAarHUTHOTO TOJISI.
3. HccnenoBaHue siBIEHHS CAMOMHIYKIIWH.
4. (COopka MOJeNn IEeKTPOMAarHUTHOTO T€HEepaTopa.

PA3JIEJI 5. KOJIEBAHUWS 1 BOJIHBI (24 4) PA3JIEJI 5. KOJIEBAHUS 1 BOJIHBI (60 u)
Tema 1. Mexanuueckue koneoanus u snekmpomaznumnste koneoanus (9 u) |Tema 1. Mexanuueckue koneoanus (10 v)




Konebarenbhas cuctema. CBob60gHBIE MeXaHuUeckHe koseOanus. 'lapmonnueckue konebdanus. [lepron, yacrora, ammiutyaa u ¢asza konaedanui. [IpyKuHHBIN
MasTHUK. MaTeMaTH4eCcKuii MasTHUK. Y paBHEHUE TapMOHUYECKHUX KosleOanuid. [IpeBpalienne s3Heprun npyu TapMOHUYECKUX KOJICOaHUSX.

Konebarenbuepiii kKoHTYp. CBOOOIHBIE 3I€KTPOMArHUTHBIE KOJICOAHUS B HCATILHOM KOJe0aTeIbHOM KOHTYpEe. AHAJIOTHS MEXKIy MEXaHUIECKUMH U
AJIEKTPOMAarHUTHEIMU Konebanusimu. @opmyna Tomcona. 3aKOH COXpaHEHUsI YPHEPTUH B UICATBHOM Kojte0aTelbHOM KOHTYype. [IpencTaBienue o 3aTyXarommx
KosneOanusx. BoiHyxieHHnble Mexannueckue konedanus. Pezonanc. BoinykaeHHbIe 37eKTpoMaruuTHbie Kosnebanus. [lepemennsiii Tok. CHHYyCOUAATBHBIHN
MepeMeHHBIN TOK. MOIITHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JACUCTBYIOIICE 3HAUCHHUE CHIIBI TOKA U HanpsbkeHus. Tpancdopmarop. IIpousBoacTso, nepegava u
noTpebiIeHre ANEKTPHUUECKON SHEPTHH. DKOJIOTHUECKUE PUCKH ITPU MPOU3BOJCTBE dIEKTPOIHEprun. KynpTypa NCIONb30BaHus AIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU

TexHuueckue ycmpoucmea u npaKxmuyeckoe npumMeHenue: 31eKTPUIECKU 3BOHOK, TeHEpaToOp MEPEMEHHOr0 TOKAa, JUHUU JIEKTporepeiay.

Hemoncmpayuu
1. HccnenoBaHue napaMeTpoB KosieOaTenbHOM cUcTeMBI (IIPY>KUHHBIN WM MaTeMaTHUECKUH MasTHUK).
HaGurotenue 3aTyxaromux KojaeOaHui.
HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.
HaGmronenue pezonanca.
CBoOOHBIC IEKTPOMArHUTHBIC KOJIEOaHUSI.
OcumnorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHHM) JUIS DJIEKTPOMArHUTHBIX KOJIEOaHUH.
Pe3onanc npu nociieqoBaTeIbHOM COSMHEHUN PE3UCTOPA, KATYIIKHA HMHIYKTUBHOCTH M KOHEHCATOPA.
8. Moaenb TMHUY 3JIEKTPONEPEaAUH.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padomot
1. HccrnenoBaHue 3aBUCUMOCTH TIEPHOa MANIBIX KoJeOaHU Tpy3a Ha HUTH OT JJIMHBI HUTH U Macchl Tpy3a.
2. HccnenoBaHue MepeMEHHOTO TOKA B 1IN M3 MTOCIIEI0BATEIBHO
KonebarenbHas cuctema. CBOOOHBIC KOJICOAHHMS.
Iapmonnueckue konedanusi. Knnematnyeckoe v JMHAMUYECKOE ONMCaHUEe. DHEPreTHYECKOE OMUCaHNe (3aKOH COXPaHEHHsI MEXaHUUECKOW YHEPTHH). Bbi600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOJIeOAHUIL U3 UX IHEPLeMUUECKO20 U KUHEMAMU4eCKo20 ONUCAHUS.
Amnaumyoa u ¢aza xonebaruti. Cesa3b amnaumyowvl Ko1eoanutl UCXOOHOU 8eTUYUHBL C AMNIUMYOAMU Koaebanutl e€ ckopocmu u yckoperus. [lepuon n gacrora
kosieOanuii. [lepron ManbIx cBOOOIHBIX KOJNIEOAHNH MaTeMaTUYECKOTO MasiTHUKA. [lepros1 cBOOOIHBIX KOeOaHUH MPYKMHHOTO MAsiTHUKA.
[TonsiTHe 0 3aTyxaromux Konebanusx. BeiHyxaeHHbIe Konebanus. Pezonanc. PesonancHas kpuasi. BiusiHue 3aTyxaHust Ha BU Pe30HAHCHOM KPUBOM.
ABTOKONE0aHUS
Texnuueckue ycmpoucmea u mexHojlocuiecKue npoyeccvl: METpOHOM, Yachl, Ka4elln, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.
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Hemoncmpanuu
1. 3anuck KoneOATENHHOTO JBUKEHUSI.
2. HaOnroneHune HE3aBUCHMOCTH TEPHO/Ia MAIIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMIUIUTY/IbI.
3. HccnenoBanue 3aTyXaronmx KojaeOaHUH 1 3aBUCUMOCTH TIEpro/ia CBOOOTHBIX KOJICOAHUI OT COMPOTHBIICHHS.
4. HccnenoBanue KoieOaHUI rpy3a HA MACCUBHOM MPYKUHE C TENIbI0 (HOPMHUPOBAHUS TIPECTABICHAN 00 HIIeaTbHON MOICIN TIPY>KHHHOTO MasTHUKA.
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3aKOH COXpaHEHHUs YHEPTHH MIPU KOJIeOaHUIX Ipy3a Ha MpYyKUHE.

HccnenoBanve BEIHYKICHHBIX KOJICOAHUH.

Habmnronenue pe3onanca. Yuenuueckuit akcnepumenm, 1a60pamopnsie paoomot, RPAKmuKym
W3mepenue neproia cBOOOIHBIX KOIEOaHUH HUTSHOTO U NPY>KUHHOTO MasiTHUKOB.
W3yueHne 3aKOHOB IBIKECHUS TeJa B X0/1€ KoJeOaHMii Ha yIIpyTroM Io/iBece.

W3yueHue ABMKEHUS HUTSHOTO MasiTHUKA.
[TpeoOpa3oBaHye YHEPTUH B IPY>KUHHOM MasiTHHKE.

5. UccaenoBanue yOBIBaHMS aMIUIATYIIBI 3aTYXAIOIINX KOJICOAHUH.




COEIMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.

6. McciienoBanne BRIHYKIECHHBIX KOJICOAHUH.

Tema 2. Inekmpomacnumnole Konevanus (15 u)

Koneb6arenbHblii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B UICATbHOM
koJebaTennbHOM KoHType. @opmyna Tomcona. Cesazb amnaumyovt 3apioa
KOHOeHCamopa ¢ amMnaumyoou Cuibl MoKa 8 KoieoamenbHoM KoHnmype. 3aKoH
COXpaHEHHUs YHEPTHH B UCATILHOM KoJieOaTeIbHOM KOHTYpe. 3aTyXaroliue
AIIEKTPOMArHUTHBIE KOJieOaHus. BIHYXKIeHHBIE JIEKTPOMAarHUTHBIE KOJICOaHUs!.
[TepemennsbIit TOk. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYEHHUE CHJIBI TOKA U HAMPSDKEHUS TIPU PAa3TUIHON (hopMe 3aBHCUMOCTH
MIEPEMEHHOTO TOKa OT BPEMEHH.

CunycouoanbHulil nepemeHubill mox. Pesucmop, konoencamop u kamywixa
UHOYKMUBHOCMU 8 Yenu CUHYCOUOANbHO20 nepeMenno20 moka. Pezonanc mokos.
Pezonanc nanpscenuil.

Wneansusiii Tpancdopmatop. IlponsBoacTBo, nepeaaya u norpediaeHne
IEKTPUYECKON IHEPIHH.

OKOJIOTUYECKHE PUCKA TPH TPOU3BOACTBE dJeKkTpodHeprun. Kymnbrypa
WCTIOJIb30BaHUSI AJIEKTPOIHEPTUH B TOBCETHEBHOM KHU3HH.

Texnuueckue ycmpoiicmea u mexHoi02uiecKue npoyeccol. dEKTPUIECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH AJIEKTpoTepeaay.
Hemoncmpavyuu

1. CBo0OomHbIE 3NIEKTPOMArHUTHBIE KOJICOAHUSI.

2. 3aBUCUMOCTb YaCTOThI CBOOOTHBIX KOJIEOAHUH OT MHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcHMIOrpaMMBI AIIEKTPOMATHUTHBIX KOJIEOaHUH.

['enepatop He3aTyxaroUIMX JEKTPOMArHUTHBIX KOJICOaHHH.

Mojienb 31eKTpOMarHuTHOro TeHepaTopa.

BbIHyX1€HHbIE CHHYCOMIATIbHBIE KOJICOaHMS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH U KOHJEHCATOP B LEMH IEPEMEHHOTO

TOKa.

8. Pes3onaHc npu mocienoBaTeTbHOM COSTUHEHUH PE3UCTOPA, KaTyITKA
WHAYKTUBHOCTH U KOHJICHCATOpA.

9. VYcrpo#cTBO M MPUHIUIN JEHCTBUS TpaHChopMaTopa.

10. Mopenb TMHUY AIEKTPOIICpEaaYH.

Yuenuueckuit sxcnepumenm, nadopamopnwie pabomel, npakmuxkym
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1. Uzyuenue Tpanchopmaropa.

2. HccnenoBaHue NepeMEHHOIO TOKA Yepe3 M0CIIe10BaTeIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTyILKy U PEe3UCTOP.

HaGnronenue 351eKTpoMarHuTHOrO pe30HaHca.

4. HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IIEPEMEHHOTO TOKA.

w

Tema 3. Mexanuueckue u snekmpomazuummusie 60iHot (5 u)

Tema 3. Mexanuueckue u snexkmpomazuummste 601not (10 u)

Mexanudeckue BOIHBI, ycloBus pacnpoctpanenus. [lepuoa. Ckopocts
pacrpocTpaHeHus U JAJIMHA BOJIHBL. [loniepeuHblie U Mpo10JIbHbIE BOTHBI.
WNuTepdepenmms u qudpakips MeXaHHIeCKUX BOJIH. 3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3ByKa. Beicota ToHa. TeMOp 3Byka. DJIeKTpOMarHuTHBIC BOJIHBI.
YcnoBust u3mydeHus dJIEKTPOMArHUTHBIX BOJH. B3anMHasi opueHTalys BEeKTOpOB
E, B, vV B anekTpoMarHuTHOM BoJiHe. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpaKeHHE, NPeSIOMIICHHE, NTOIApU3aLus, TUPpaKLus, HHTephEepeHIIHs.
CKOpOoCTh 3JIEKTPOMarHuTHbIX BOJH. [lIkana 31ieKTpOMarHuTHBIX BOJIH.
[IpuMeHeHHe AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [[puHITUTIBI
PpamuoCBsI3U U TeneBuAcHU. Paanonokamnus. 31eKTPOMAarHUTHOE 3arps3HEHUE
OKPY’KaIOIIEH CpeJIbl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue: My3blKaJIbHbIe
MHCTPYMEHTBI, YJIbTPA3BYKOBAas IMarHOCTHKA B TEXHUKE U METULIMHE, paiap,
paaronpuéMHUK, TEIEBU30D, aHTeHHa, Tenedon, CBU-neus. Jemoncmpayuu

1. OOpa3oBaHM€ U pacIPOCTPAHEHUE MONEPEYHBIX U MPOAOIbHBIX BOJH.

Konebmtomieecs Teno Kak HCTOYHUK 3BYKa.
HaGmronenue oTpaskeHust 1 NpeaoMIICHUs] MEXaHUYECKHUX BOJIH.
Habmonenne natepdepenymm u tudpakiimg MEXaHUIECKUX BOJTH.
3BYKOBOH pe30HaHC.
Habumtonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYION U
4acTOTOU KoJeOaHH.
7. HccnenoBaHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHUE,

MpesoMIIEHUE, MONIApU3aLus, TUPPaKIKs, UHTEPPEePEHITHSL.
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MexaHndeckue BOJIHBI, YCIOBUS UX pacipocTpanenus. [lonepeunsie 1 MpogoabHbIE
BOJIHBL. [leprof, CKOpOCTh pacpoCTpaHeHus U JUIMHA BOJIHBL. CBOMCTBa
MEXaHUYECKUX BOJH: OTPaKeHHE, IpeoMIIeHHe, HHTep(epeHIus U TuppaKIus.
3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BricoTa Tona. TemOp 3Byka. [llymoBoe
3arpsi3HEHNE OKPYXKArOIIel Cpeibl.
DIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3IyYEHHsI dJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opueHTanus BEKTOPOB B 2JIEKTPOMAarHuTHOU BosiHe. CBOMCTBA
IEKTPOMATHUTHBIX BOJIH: OTPAXECHHE, IPEIOMIIEHHE, TIOJIApU3aLIYs,
untepdepenuus u audpaxnus. [llkana snekTpoMarauTHeIX BosH. [IpuMeHenne
AJIEKTPOMATHUTHBIX BOJH B TEXHHUKE U ObITY. [IpMHLIMIIBI paanoCBs3U U
TeneBuaeHus. Paanonokanus. DIeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY KaroLIei
cpensl
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: My3blKaJIbHbIE
MHCTPYMEHTHI, pajap, paIuonpuéMHIK, TEIeBU30p, aHTeHHA, TenedoH, CBY- neus,
yJIbTPa3ByKOBas IMarHOCTHKA B TEXHUKE U MeUIMHE. Jemoncmpayuu
OO6pa3oBaHue U pacpOCTPAHEHUE MOMEPEYHBIX U MPOIOJIBHBIX BOJIH.
KoneOmromeecs Tesno Kak MICTOYHUK 3BYKa.
3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.
HaGnronenue orpaskeHus ¥ MPEIOMIICHUS] MEXaHUYECKUX BOJIH.
Habnronenue nnreppepeHunu u Aupakuy MEXaHUUECKUX BOJIH.
AKycTUYECKHUI pe30HAHC.
CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.
HabntoneHue cBsA31 TpOMKOCTH 3ByKa U BBICOTBI TOHA € aMILIUTYI0W U
9acTOTOM KoeOaHui.
9. HccnenoBaHue CBOMCTB 3I€KTPOMAarHUTHBIX BOJH: OTPaXKEHUE,
npeJIoMIIeHHE, TOJsIpu3ays, Audpakiys, HHTepdepeHIus.
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10. OGHapyxeHne HHYPaKPaCHOTO U yAbTPAPHOIETOBOTO U3TyICHUH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomol, RPAKMUKYM
1. Msyyenue napamMeTpoB 3BYKOBOI BOJIHBI.
2. W3yueHue pacupocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxka (25 u)

T'eomerpuueckas ontuka. [IpsmonuHeltHOe paclipoCTpaHEHHE CBETA B
oaHOpoiHOM cpene. Touyeunslit uctounuk ceera. JIyd ceeta. OTpakeHue cBeTa.
3akoHbI oTpaxkeHus ceera. [locTpoeHne n300paKeHni B INIOCKOM 3€pKalie.
[Ipenomienue cBeTa. 3aKOHBI IPETOMIICHHUS cBeTa. AOCOIOTHBIN MoKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHplii yroi noaHoro
BHYTPEHHETO OTPa’KEHUS.

Hucnepcus csera. CiioxkHbli coctaB 6esoro cera. L{Ber. Cobuparomue u
paccenBaroOIINe JIUH3BI.

Tonkast nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKAsl CUJIa TOHKOW JIMH3BI.
[TocTpoenne n300paxkeHnit B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX.
®dopmysa TOHKOU JIUH3BL. Y BEINYCHHE, 1aBAEMOE JIMH3O0M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKH.

Bonnosas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHUKHY.
YcnoBus HaOMI0I€HUSI MAKCUMYMOB M1 MUHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHUHE OT JBYX CUH(a3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Judpakmus cBera. J{udpakimonHas pemeTka.

YcnoBue HaOMIOACHUS TITaBHBIX MAKCHMYMOB TIPH TTaICHUN
MOHOXPOMAaTHYECKOT'0 CBETa HA IU(PAKIIMOHHYIO PEIIETKY.

Ilonsprusanus ceera

Texnuueckue ycmpoucmea U NpaAKmMuyeckoe npumMeHeHue: OYKH, JIyIa,
¢doroanmapaT, NPOEKIUOHHBIN ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIIHOHHAS PEIIETKA, TIOISIPOUL.

Hemoncmpayuu
1. TlpsAmonuHENRHOE pacIpOCTPaHEHUE, OTPAXKEHHUE U IIPEJIOMIIEHHE CBETA.
OnTrueckue mpuOOpHI.
[TomHOE BHYTpEHHEE OTpaxeHne. MoJenb CBETOBO/IA.
HccnenoBanme cBONCTB H300paKEHUH B JTMH3AX.

[IpsiMonuHeHOE pacpoCTpaHEHHE CBETa B OAHOPOAHOM cpene. JIyd cBera.
ToueuHblil HcTOUHUK cBeTa. OTpakeHUE CBETA. 3AKOHBI OTPAYKEHUS CBETA.
[TocTpoenune n3o0paxenuii B IockoM 3epkaie. Cohepuueckue sepkana.
[Ipenomiienne cBeta. 3aKOHBI IPETOMIIEHUS CBETAa. AOCONIOTHBIN MOKA3aTeb
npenomiieHus. Omuocumenvhuiii nokasamens npeiomienus. Ilocmosancmeo
Yyacmomul c6ema u COOMHOWEHUe ONUH 80IH NPU NEPEX00e MOHOXPOMAMUUECKO20
ceema uepes epanuyy pazoena 08yx onmuieckux cped. Xoo nyueil 6 npusme.
Hucnepcus ceera. CroxkHbIi coctaB O6eroro cera. L{Bet. [TonmHoe BHyTpeHHEe
oTpakeHue. IIpeenbHblil yroi MoJHOro BHyTpeHHero otpakeHus. Coouparowue u
pacceusarowue 1un3bl. ToHKas nuH3a. POKYCHOE PaCCTOSHUE U ONTHYECKas CHIIa
TOHKOU JINH3BI.

3asucumocmuv hoxkycHo2o paccmosHus MOHKOU chepuiecKotl MUH3bl Om eé
2eomempuu U OMHOCUMENLHO20 NOKA3AMEIS NPEeNOMIeHUS.

®dopmysa TOHKOHN JTUH3BL. Y BEJIIMYECHHE, 1ABAEMOE JIMH30M.

Xo0 nyya, npoweouiezo 1uH3y nOO NPOU3BONbHLIM Y2IOM K €€ 2NA6HOL
onmuueckou ocu. [locmpoenue uzodpasicenuti mouku u OmpesKa npsImou

8 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTEMAX.

Onmuueckue npubopul. Pazpewarowas cnocoonocms. 1 1a3 kak onmuyeckas
cucmema.

[Tpenensl NPUMEHUMOCTU FEOMETPUUECKOM ONTUKU.

Bonnosas onrtuka. UnTepdepeniys ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOJII01€HUS] MAKCUMYMOB ¥ MMHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT ABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMepbl KilaccCuYeCKUX HHTEP(EPEHIIMOHHBIX CXEM.
Hudpaxmus cera. Audpaxnronnas pemérka. Y ciaoBue HaOMIOICHUS TIaBHBIX
MaKCHUMYMOB TIpH MaJJ€HUH MOHOXPOMATHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO
pEmETKY.

[Tonspusanus ceeta

Texnuueckue ycmpoucmea u mexHoao2u4ecKue npoyeccyl. OUKH, JIyna,




Monenu MUKpPOCKOTIA, TEIECKOIIa.

Hab6monenue naTepdepeHITNy CBETA.

Hab6monenue mudpakmmm cBera.

Habmronenue aucnepcuu ceera.

[Toryuenue criekTpa ¢ TOMOIIBIO TIPU3MEI.

[Tosrydenue criekTpa ¢ MOMOIIBIO TUMPAKITUOHHONW PEIETKHY, 0.
Habumoenme monsipu3amyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul
1. H3mepeHune mokaszaTems MPEIOMICHHUS CTEKIIA.
2. HccnemoraHue CBOMCTB M300paKCHUN B JIMH3AX.
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3. HalOnronenue mucnepcuu cBera.

NEepUCKOTI, poToanmapaT, MUKPOCKOII, IPOSKIIMOHHBIN anmapar, MPOCBETICHHE
OIITHKH, BOJIOKOHHASI ONTHKA, TU(paKINOHHAS peiéTKa. Jemoncmpayuu

1. 3akoHbl OTpakeHHUs CBETA.

2. HccrnepoBanue npenomMIiICHHS CBETA.

3. HaGmromeHune moHOTO BHYTPEHHETO OTPakeHUsI. MOJIelIb CBETOBO/IA.

4. VccrnemoBaHHe X0/1a CBETOBBIX ITyYKOB Yepe3 IIOCKOMApaIeIbHYIO
IUTACTHHY U TIPU3MY.
UccnenoBanue cBONCTB M300paKEHU B JTHH3AX.
Mojienn MUKpPOCKOTIa, TEJIECKOTIA.
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7. HaOmronenne nHTEphEpPEHITUHN CBETA.
8. HaGmonenue 1BETOB TOHKHX IJIEHOK.
9. HaGmoaenue nudpakiuu cBeTa.
10. Uzyuenue nudpakiiMOHHON PEIIETKH.
11. HaGmronenue nupakimOHHOTO CIIEKTpa.
12. HaGuromeHue nucnepcuy CBeTa.
13. HaOuromeHue mossipu3aniy CBeTa.
14. TlpumeHeHue MOISAPOUIOB I U3YUCHUS MEXaHHUECKUX HAPSDKEHUN
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomaol, RPAKMuUKym
1. M3mepenue nokaszarens NpeIoMIICHHS CTEKIIA.
2. HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS OT BEIECTBa (Ha
npuUMepe )KUIKUX JIMH3).
N3mepenue GOKyCHOTO pacCTOSHUS PACCEUBAIOIIUX JINH3.
[Tomryuenue n300pa>keHUsI B CUCTEME M3 IJIOCKOTO 3epKajia U JIMH3bI.
[Tomryuenune u300paXkeHUsI B CUCTEME U3 IBYX JIUH3.
KoHncTpynpoBaH#e TeIeCKOMUIECKIX CHCTEM.
Habnronenune nudpakiun, nHTEpHEpeHLIUH U TTOJIIPU3AIUU CBETA.
W3ydenune noisipusanmuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH
JURJICKTPHUKA.
9. WMsyuenwne mHTEpEpEHINH JTa3E€PHOTO UIITYICHUS HA IBYX HICTISX.
10. HaGironeHue AUCIIepCHH.
11. HabGnronenue u uccienoBanue JuGpaKkIOHHOTO CIIEKTPA.
12. I3mepeHue UIMHBI CBETOBON BOJIHBI.
13. [TonyyeHne crieKTpa U3My4EeHUs] CBETOANOIA TP TOMOILN
TUGPAKITUOHHON PEIIETKH.

N AW
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UccnenoBanue 3ak0HOB BHEIIHEro potodddexra.
3. HccnenoBanue 3aBUCHMOCTH COMPOTUBIICHUS MOJYTIPOBOHUKOB OT
OCBEIIEHHOCTH.
4. (Ceroauon.
5. ConHeunas O6atapes.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, nPAaKmMuKym
1. HccnenoBanue GpoTope3ncropa.
2. W3mepenue noctosiHHOM [T1aHKa Ha OCHOBE HCCIICIOBAHUS
dororddexra.
3. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO OT
HANpPSHKEHUSL. b

Tema 2. Cmpoenue amoma (4 u)

Mogens atoma Tomcona. OnbiThl Peszepdopaa mo paccessHuro a-4acTil.
[Inanerapuas moaens aroma. [loctynarst bopa.
Wznyuyenue u nornomieHrne (GOTOHOB MPH MEPEXo/ie aTOMa C OAHOTO YPOBHS
SHEepruu Ha Apyroil. Bunel cnexktpoB. CriekTp ypoBHEH 3HEpruu aroma
BOJIOPOAA.
BOJHOBBIE CBOMCTBA YACTHI]. BOJIHBI JI€ bPOWIISL. KOPIYCKYJISIPHO-BOJTHOBOU
JyaJIu3M.
CHoHTaHHOE M BBIHYK/ICHHOE U3ITyUYeHUE
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: CeKTpaJbHbI aHAIN3
(ciexTpockor), 1a3ep, KBAaHTOBBIM KoMIbloTep. Jemoncmpayuu

1. Monuenb onbita Pesepdopna.

2. OrmpeneneHue JJIMHBI BOJIHBI J1a3epa.

3. HaOmronenune nMHEHYaThIX CIEKTPOB U3ITYUYCHHUS.

4. Jlazep.
Yuenuueckuit sxkcnepumenm, naéopamopnsie padbomut

1. HaGnronenue TMHEMYATOTO CIIEKTpa.

Tema 2. @uszuxa amoma (5 u)

OnbITEI 10 UCCNIENOBAHMIO CTpOEHHUs aToMa. [lnaneTapnas Moxens aroMa
Pesepdopna.
[Toctynats! bopa. M3nydenue u norsiomenue poTOHOB IpH MEPEX0/Ie aTOMa C
OJHOT'O YPOBHSI SHEPTUU Ha APYTOM.
Buzpl ciekTpoB. CHEKTp YPOBHEN IHEPIHH aTOMa BOAOPoJa. CIIOHTaHHOE U
BBIHYKICHHOE M3JIyYE€HUE CBETA. J1a3ep
Texnuueckue ycmpoucmea u mexHonr02uiecKue npoyeccyl. CIeKTpalbHbIN aHAIN3
(cekTpocKom), 1a3ep, KBAaHTOBBINA KOMIBIOTED. lemoncmpayuu

1. Mogens ombiTa Pesepdopna.

2. HaOnromenue TMHEHYATHIX CIIEKTPOB.

3. YCTpOHCTBO U ACHUCTBHE CUETYNKA HOHU3UPYIOLINX YACTHII.

4. OnpenerneHre IITMHBI BOJHBI Ja3€PHOTO U3IYICHUS. YueHuueckuil
IKCnepumenm, 1a60pamopHsie padomol, RPAKMUKYM

1. HaGmromeHune MMHEHYATOrO CIIEKTpA.

2. HccnenoBaHue CIIEKTpa pa3pesKeHHOTO aTOMapHOTO BOJIOPOA U

u3MepeHue nocrosiHHoi Punbepra.

Tema 3. @uszuxka amomnozo aopa u nemenmapuovix yacmuy (5 u )

Tema 3. @uzuxka amomnozo aopa u nemenmapuovix yacmuy (5 u )

OKCNEPUMEHTBHI, I0KA3bIBAIOIINE CI0KHOCTh CTPOCHUs siapa. OTKpbITHE
paaunoaktuBHOCTU. OnbITH Pe3epdopaa no onpeneneHuo coctasa
paanoakTuBHOrO M3myyeHus. CBoiicTBa anbda-, 0era-, raMMa-u3IydeHHUs.

Hyxnonnas mozens siapa ['eiizen6epra—lBanenko. 3apsn siapa. MaccoBoe 4ucio
sapa. M3oTomsl.
PanmoakTuBHOCTH. Asbda-pacnaa. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacta.
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Bnusinue pagnoakTUBHOCTH Ha KMBbIE OpTaHu3Mbl. OTKpBITHE IPOTOHA U
HeliTpona. HykimonHas mozens siapa I'elizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uuncio siapa. M3oromsl. Anbga-pacnan. IISKTPOHHBINA U TO3UTPOHHBIN
Oera-pacnaz. ["'amma-u3nyuenue. 3aKOH paMOaKTUBHOTO pacmnaia. JHeprust
CBSI3W HYKJIOHOB B sijipe. Saepubie cunbl. Jlegext maccol sapa. SnepHbie
peakuuu. [enenue u cuntes saep. AnepHplii peaktop. TepMosiaepHbIi CUHTES.
[TpoOaeMbl ¥ IEpCIEKTUBBI AAEPHON YHEPTETHKH. DKOJIOTHUECKUE ACTIEKTHI
AIEPHOMN SHEPreTHUKHU. DIIeMEHTapHble YacTULIbl. OTKPBITUE MO3UTPOHA. MeTo 1Bl
HaOJIIOIEHNSI U PETUCTPALIMH AIIEMEHTAPHBIX YacTull. DyHIaMeHTalIbHbIE
B3anmoeiicTBus. EquncTBO (hm3uueckoil kKapTUHbI MUpa
Texnuueckue ycmpoucmea u npakmuieckoe npumeHerue: J03UMeTp, KaMepa
Bunbcona, sipepHbiii peaktop, aToMHasi 6om0a. Jemoncmpayuu
1. C4E€TYMK MOHMBUPYIOUTUX YACTHII.
Yuenuueckuit sxkcnepumenm, nadopamopnuie padbomut
1. UccnenoBanue TpekoB YacTHil (TI0 TOTOBBIM (oTorpadusim).

[Mamma-uznyyeHue. 3akoH pajMOaKTUBHOIO pacnaja. PaaroakTuBHbIE U30TOMIBI B
npupoje. CBOMCTBA HOHU3UPYIOIIETO U3JIydYeHUs. BiusHue painoakTUBHOCTU Ha
JKUBBIC OpraHu3Mbl. EcrecTBeHHBIN (HOH M3ydeHus. Jlo3umeTpus. DHEpTus CBsI3U
HYKJIOHOB B sifipe. SlnepHbie cuibl. Jledekt maccsl siapa. SnepHbie peakiuu.
Jenenue u cunrtes saep. SAnepHbie peakTopsl. [IpodieMsl ynpapiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOIMYECKNE aCIEKThl Pa3BUTHS A1€PHON SHEPTETUKH.
MeToapl perucTpaluy U UCCaeA0BaHus dJEMEHTapHbIX yacThll. DyH1aMeHTanbHbIE
B3auMojieicTBus. bapuonsl, Me30HBI 1 JenToHbl. [IpencraBnenue o CtaHaapTHOM
Mozenu. KBapk-riroonHas moaens agponoB. Pusuka 3a npeaenamMu CraHgapTHOU
mojenu. TémHas matepus U TéMHast sHeprus. EnquHcTBO (husznyeckoil KapTHHB
MUpA.
Texnuueckue ycmpoucmea U MmMexHONA0SUYecKUue npoyeccovl. JI03UMETP, Kamepa
BunbcoHa, siiepHslii peakTop, TepMOsSAEPHbIN peakTop, aToMHast 60M0a, MarHUTHOA
[pe30HaHCHast ToMorpadusi.
Yuenuueckuit 3xkcnepumenm, nadopamopnvie padomol, RPAKMUKym

1. HccnenoBanue TPEKOB YacTHll (110 TOTOBBIM (poTorpadusim).

2. HccnenoBaHue painoakTUBHOTO ()OHA C UCTIOIB30BAaHUEM J03UMETpA.

3. W3ydenwue mornomnieHus OeTa-4acTHIl ATFOMHUHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMMUWU U ACTPODPU3UKU (7 u)

PA3JEJI 8. SJIEMEHTbI ACTPOHOMMU U ACTPODU3NKU (12 u)

Tema 1. Dnemenmor acmpouzuxu (7 u)

Tema 1. Dnemenmor acmpogpuzuxu (12 u )

Oransl pa3BUTUs acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUECHUE
actpoHomuu. Bua 3B€3qH0T0 HeOa. Co3Be3aus, ipKue 3BE3/IbI, TUIAHETHI, UX
BuuMoe apuxeHue. Conneynasi cucrtema. Connie. CoHedHasi aKTUBHOCTb.
Ucrounuk sHeprun ConHua u 3B€31. 3BE3/bl, UX OCHOBHbBIE XapaKTEPUCTUKU.
Jnarpamma «CHeKTpajJbHbINA KJIacc — CBETUMOCTbY. 3BE3/IbI INIaBHOMN
MOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JJIs 3BE3]1 TJIaBHOM
HoceA0BaTebHOCTH. BHyTpeHHee ctpoenue 3BE31. COBpeMEHHBIE
MPEICTABJICHUSI O IPOUCXOKACHUH U 3BoJoK CoJIHIA U 3BE3/]. DTaMbl KU3HH
3BE3.

Mneunsiii [Tyt — nama N'anaktuka. [Tonoxenue u npmwkenne ConHIa B
lanaktuke. Tumnbl ranakTuk. Paguoranaktuku u kBazapsl. YEpHbIE IBIPHI B sSApax
ranaktuk. Beenennas. Pacimpenune Beenennoit. 3akon Xa66:ma. Paz6eranue
ranaktuk. Teopus bonbioro B3peiBa. PennkroBoe m3mydenne. MacmraOHas
cTpykTypa Beenennoil. Metaranaktuka. Hepeménusie

Oransl pa3BuTus actpoHoMuu. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUECHHE
acTpoHOMHUH. [IpMEHUMOCTH 3aKOHOB (PU3UKHU /7151 0OBSCHEHUS IPUPO/IBI
KOCMHUYECKHX OOBEKTOB.

MeTob1 acTpOHOMUYECKUX uccienoBanuii. COBpeMEeHHbIE ONTHYECKUE
TEJIECKOIIBI, PAIMOTENIECKOIIBI, BHEATMOC(EpHAsT aCTPOHOMHUSI.

Bun 38€3n1H0r0 HeGa. Co3Be3ust, apKue 3BE3/1bl, IJIAHEThI, UX BUAUMOE
JOBWKCHHE.

ConneyHas cuctema.

Connue. Connevnast akTUBHOCTh. MlcTounuk sHeprun CosHa u 3B€31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J{uarpaMmma «CreKTpaibHbII KJIacC — CBETUMOCTB.
3BE37bI INIABHOM MTOCIIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb JJIS
3BE3]1 TNIaBHOU TOceioBaTenbHOCTH. BHyTpeHHee crpoenue 38E37. CoBpeMEeHHbBIE
MPEJICTaBICHUS O POUCXOKACHUU U dBooIMK COJIHIIA U
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¢dbyHKIME  pu3Hyeckoil Teopuu; poib (u3mueckoit Teopuu B (HOPMHUPOBAHUH]
MpeICTaBICHUN O PU3NICCKON KapTUHE MHpPA, MECTO (PU3UICCKON KapTUHBI MUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIe

Peseps (3 1)

Peseps (10 4)

CTpyKTypa BceleHHON. MeTarajlakTHKa.

Hepeménnpie mpobaemMbl acCTpPOHOMUY YueHuueckue HaonooeHus:
HaGmronenust 3BE3aHOrO HeOa HEBOOPYXKEHHBIM TJIA30M C  HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIS1 OTIpeieNICHUs MOJI0KEHHSI HEOECHBIX 0OBEKTOB Ha|
KOHKPETHYIO J]aTy: OCHOBHbIE CO3Be311si CEBEPHOIo MOMYIIAPUS U APKUE 3BE3BI.
Haouronenus B Teneckon JIyHbI, TUIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUIA.

OU3NYECKUM IMTPAKTHUKYM (16 wacoB)

Cnocobvl  usmepenuss Quauueckux Geruyur ¢ UCHONb3OBAHUEM AHAN0208bIX U
YUpposvIX UMEPUMENbHBIX NPUOOPOE U KOMNLIOMEPHLIX OAMYUKOBbIX CUCTHEM,
[Abcontomuvie U omHOCUMENbHBIE NOCPEUWHOCU USMEPEHUL (DUUYECKUX BEeTUYUH.
Oyenka epanuy nozpeutHocmeil.
IIposedenue KoceeHHbIX UsMepeHUtl, UCCIe008AHUL 3A8UCUMOCTEN PUIUYECKUX
8eNUYUH, NPOBEPKA NPEOIONCEHHBIX 2Unome3 (6b100p U3 pabom, ONUCAHHBIX 8
memMamu4eckux pazoenax « Yuenuueckuii skcnepumenm, 1abopamopHule pabomul,
NPAKMUKYM).

OBOBLIAIOUIEE ITOBTOPEHUE (4 )

OBOBLIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pusuku 1 acTpoHOMHH B SKOHOMUYECKOM, TEXHOJIOTHYECKOMH,
COLIMAJILHON M 3TUYECKON cepax AeaTeIbHOCTH YEI0BEKa; POiIb U MECTO
($u3MKH1 1 aCTPOHOMUU B COBPEMEHHON HAYYHOM KapTHHE MUPA; POJIb
(usnueckoit Teopuu B (pOpMHUPOBAHUN TIPEICTABICHUH O PU3NIECKON KapTHHE
MHpa, MECTO (PU3UIECKOM KapTUHBI MHpa B 0OIIEM PSITy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX NMPECTABICHUI O IPUpoJIe

O06001IeHre ¥ CUCTeMATHU3aIHs COJIEPKaHuUs pasieNioB Kypca «MexaHnuKay,
«MomnekymsipHas Gu3NKa U TEPMOIMHAMUKAY, «DIEKTpoInHAMIKaY, «Konebanus u
BOJIHBDY, «OCHOBBI CIIEIUATILHON TEOPUH OTHOCUTENBHOCTY, «KBaHTOBas
¢duznKay, «IeMEeHThl aCTPOHOMUH U acTpoduzukmy». Pons ¢pu3uku u acTpoHOMHUN
B DKOHOMHUYECKOH, TEXHOJIOTMYECKOU, COIMATBHOM U dTHIECKOH cdhepax
JIeATeTLHOCTH YEJIOBEKA; POJIb U MECTO (PU3MKH M aCTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTUHE MUPa; 3HAUEHUE OMUCATEIbHON, CHCTEMaTU3UPYIOIEH,
00BSCHUTEIILHON U IPOTHOCTHYECKOM

50



TemaTuueckoe miaHupoBanue Kypca 11 knace

Basoewtit yposens (2 uaca) ‘ Yenyonennwtit yposens (5 uacos)
Kon-Bo DJIeKTpoAMHAMHUKA(nponoskenne) 11/27 MaruutHoe noJe 6/14
4acoB
1 B3aumopeiicTBie NOCTOSHHBIX MATHUTOB U IPOBOJIHUKOB C TOKOM. MarHuTHoe 1ouie.
BekTop MarautHOM HHAYKUWHA. [IpUHIIMTI CynepHIO3ULIMA MAarHUTHBIX noJied. JInHnn
MarHUTHOW WHAYKIIUU.
1 MarsauTHoe 1oJie IPOBOJIHUKA C TOKOM (IIPSAMOTro MPOBOAHMKA, KATYILKH U KPYTOBOTO
BuTKa). OnbIT Opcreaa. KapTuHa nMHUNA MarHUTHOW MHAYKLMHU TOJIS HOCTOSIHHBIX
MarHuroB.
1 Onpeodenenue ycnouil npUMeHUMOCIU MOOeNU 0OHOPOOHO20
MA2HUMHO20 NOJA.
1 Onpedenenue nHanpasienus UHOYKYUU MACHUMHO20 NOJIsL
NPOBOOHUKA C MOKOM
1 Macnummnoe none 6 sewyecmee. Peppomaznemuxu, napa- u -
ouamacHemuxu
1 Cuna Amriepa, e€ HarpaBiIeHUE U MOYJIb.
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Hepeménnpie mpobaemMpl aCTpPOHOMUHT

Obobuenue u cucmemamuzayusi CoOepICAns pazoenos Kypca
«Monexynapuas guzuxa u mepmoouHamuray,

Obobuenue u cucmemamuszayust COOEPAHCaAnUsi pazoenos Kypca
«Monexynsapras guzuxa u mepmoOuHaAMUKay,

Ilpumenenue ochosononacaOWUx AcmMpoOHOMULECKUX NOHAMULL
3AKOHO8 U Meopuil 01 AHAIU3A U 0OBACHEHUs PUUYECKUX
npoyeccos, NPOUCXO0AUUX 8 36€30aAX, 8 36E30HbIX CUCTNEMAX, 8
MedHCaNaKmu4eckol cpeoe, 08UNCEHUsI HeDeCHbIX mell,
asoaoyuUL 36630 U Beenennoil

O606ILI€HI/I€ H CUCTEMAaTU3alunsa COACPKAHUA pa3/iciia Kypca «MexaHuKka

O06o0uieHne 1 cucTeMaTru3alys coepKanus pasnena kypca «MonekyssipHas puznka

U TCpMOJHHAMUKAY

Obobwenue u cucmemamusayusi COOEPHCAHUs pa30enos Kypca
«DNeKmpoOuHaMuray

Obobuenue u cucmemamuzayust COOEPAHCAHUs pazoenos Kypca
«DnekmpoouHamukay

Obobwenue u cucmemamuzayus COOEPAHCAHUsL pa30enos Kypca
«OneKmpoOuHamMuxa»

WIUZ{OVIT: INDOPIv IV UG/ MIUAWID GAPUITUD: = IOIING OO P UACIIONIIT & TGO TITUTT

Pe3eps

Pezepn
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ObvsicHeHue 0CHOBHBIX NPUHYUNOB OeUCMBUSL MEeXHUYECKUX
ycmpoticmes, maKkux KaK: MEempoHOM, 4acsl, Kayeu,
MY3bIKATbHbIE UHCMPYMEHMbL, Ceticmozpag.

Jlabopamopnas paboma Ne3 «Onpedenenue yckopenus
€80000H020 NAOEHUs NPU NOMOWU MAAMHUKA

DJIeKTPOMArHUTHBIE Koyie0anus 7/15

KonebdarenbHbIi KOHTYP. CBO6OI[HLI€ QJICKTPOMArHuTHBIC KoyicOaHus B nacaJIbHOM
KO0JIeOaTEeITLHOM KOHTYpC.

®opmyna TomcoHa.

Css30 amnaumyovl 3aps0a KOHOEHCamopa ¢ AMRAUMY 00U CUTbL
moka 8 KoiebamenbHoOM KOHmype

Pewenue pacuémmnuix 3a0ay ¢ 1610 3a0aHHOU U HESBHO 3A0AHHOU]
Quzuyeckol MOOenbIo ¢ UCTIONb308AHUEM OCHOBHBIX 3AKOHO8 U
Gopmyn no meme «dnekmpomasHumHule KO1eOanus»

Pewenue kauecmesennwvlx 3a0au, mpeodyrowux npumeneHus
BHAHUL N0 meMe « DNeKMPOMACHUMHbLE KONeOAHUS»

3aKOH COXpaHEHHsI YHEPTUH B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aTyxaromue IEKTPOMarHUTHbIE KosieOaHus. BBIHYKIeHHbBIE IIEKTPOMarHUTHEIE
kosiebanus. [lepeMeHHbI TOK.

Cpaenenue MEXAHUUYECKUX U DTIEKMPOMACHUMHBLX Koneoanuu

Obvsicuenue 0CHOBHbIX NpUHYUNoe oeticmeust MmexHUYecKux
ycmpoﬁcme, mMaxKux Kak. 3]l€Kmpull€CKuﬁ 360HOK, ceHepamop
nepemeHHoco moka, JTuHuu 3Jzel<mp0nepedau

Onpeodenernue ycio8uti NPUMEHUMOCHU MOOEIU UOeATbHO2O
KolebamenbHo20 KOHMypa
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MoLHOCTb NepeMeHHOro Toka. AMNANTYAHOe U AeNCTBYytOLLee 3HaYeHne CUbl ToKa U
HanpsXeHWs Mpu pas3vyHOW GopmMe 3aBUCMMOCTM MEPEMEHHOrO TOKa OT BPEMEHM.
CuHyCcOUIaIbHBINA IEPEMEHHBIN TOK.

Wneanvusiii Tpanchopmarop. [lponssoactso, nepenaya u norpedicHue
anekTpuueckol 3Heprun. KynbTypa ucnoias30BaHus 3JIEKTPOIHEPTUN B TIOBCETHEBHON
JKU3HU. TeXHUYECKUE YCTPOMCTBA U TEXHOJIOTHYECKUE TIPOLECCHI: JIEKTPUUECKUIN
3BOHOK, F'€HepaTop NMEPEMEHHOT0 TOKa, TUHUH dJIEKTporepeaay

Pezucmop, konoencamop u kamywka uHOYKmMugHOCmu 6 yenu
CUHYCOUOATLHO20 NepeMeHH020 mokKa. Pezonanc moxos.
Peszonanc nanpsoicenuii.

Hemoncmpayusa akmugrHo2o, eMKOCMHO20 U UHOYKIMUBHO2O
conpomueeHul

Pewenue kxauecmeennwvix 3006111, mpe6yi0u;ux NpUMEHERUA
3HAHUL N0 Mmeme ((3JZ€Kmp0MCZZHumel€ KoJIeOanusy.

MexaHHYeCKHE M JIEKTPOMATHUTHbBIE BOJIHBI 5/10

MexaHu4ecKue BOJIHBI, YCIOBHS UX pacupocTpaneHus. [lonepednsie U NpononbHbIe
BOJIHBL. [lepron, ckopocTh pacnpocTpaHeHus U JuinHa BosiHblL. CBoOlCcTBa
MEXaHUUYECKUX BOJIH: OTpake€HHe, NPEIOMIICHUE, MHTEp(EPEHIMs U TupaKLus.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa Tona. TemOp 3Byka. [llymoBoe
3arpsi3HEHUE OKPY KaIoUIe cpebl.

H3yuenue pacnpocmpanenus 36YK08bIX GOIH 6 3AMKHYOM
npocmpancmee.
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Habnooenue onmuueckux aenenuti, npogeoenue KoCGeHHbIX
U3MepeHull, UccIe008aHUs 3a68UCUMOCTEN PUIULECKUX BEUYUH
U ONbIMOG NO NPOGEPKE NPEONONCEHHOU SUNOME3bl NPU U3YUEeHUU
ABNIeHULL NpesloMIeHUs C8ema Ha epaHuye pazoeinda 08yx cpeo,
npelomMIeHUs ceema 6 cobuparoueli u pacceusaioujell IUH3ax,
B0IHOBBIX CBOUCME CBemd.

Ilocmpoenue u pacuém uzodpasxicenuil, co30a8aemvix NIOCKUM
3epKaiom

Coepuueckue 3eprana

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHHS CBETa. AOCOIIOTHBIN MOKa3aTelh
HPETOMIICHHUS.

Hucnepcus cseta. CioxHblii coctaB 6esoro cBeta. L{set. [lonHoe BHyTpeHHee
oTpaxkeHue. IIpenenbHblil yroi MoIHOr0 BHYTPEHHETO OTPAKEHUS.

Jlabopamopnas paboma Ne4 « Hsmepenue nokazamerns
npenoMIeHUs CMEKNAY

OmmnocumenvHvll  nokazamenv —npenromienus. Ilocmosncmeo
yacmomul ceema U COOmMHoOuleHue ONUH GONH NPU NepPexooe
IMOHOXPOMAMUYECKo20 ceema yepe3 2panuyy pasoena O08yXx
onmu4ecKux cpeo.

Xoo nyueui 6 npuzme.

CoGuparoriye 1 paccenBaromye JuH3bl. ToHKas nuH3a. POKYCHOE PacCTOSIHUE U
OITUYECKAsl CUJIa TOHKOM JIMH3BI.

®opMyia TOHKOM JIMH3BL. Y BEIIMYEHHUE, [aBAEMOE JIMH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckou Cuibl U
@DOKYCHO20 paccmosiHus cOOUparowelt IUH3bl»

3asucumocmsv hoxycnozo paccmosanus MOHKOU cghepuyecKkou

JUH3bL OM €€ ceomempuu U ONMHOCUMeENbHO20 noxKasameiisi
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TexHuueckue yCTpOUCTBA U TEXHOJIOTHYECKUE MPOIIECCHI: JO3UMETp, Kamepa
BunbcoHa, siepHbIi peakTop, TEPMOSACPHBINA PeakTop, aToMHast OoM0a, MarHUTHO-
pe3oHaHcHas ToMorpadus

Ipaxmuxym

Ipaxmuxym

Pewenue 3a0au

DJ1eMeHTbI aCTPOHOMUH U acTpodu3uku 7/12

Meroabl acTpoHOMHYECKUX UccaeaoBaHuil. COBpeMEHHbIE ONITUYECKHUE TEJIECKOIIbI,
paZnoOTeNeCcKOnbl, BHEAaTMOC(hEpHAst aCTPOHOMHUSI.

Bun 38é31H0T0 HeOa. Co3Be3us, spKue 3BE3/Ibl, TUTAHETHI, UX BUIUMOE JIBHKCHUE.

Omanvl pazeumus acmporomuu. Ilpukiaonoe u
MUPOBO33peHtecKoe 3HaueHue acmpornomuu. Ipumenumocmo
3aKOHO08 PU3UKU 0151 0OBACHEHUS NPUPOObL KOCMUYECKUX
00beKmo8.

OcHosnvie cozsezdusi CesepHoco noayuapus u spxue 36e30ul

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NPaKmu4ecKoll 0esimenabHOCmMU Yei08eKd U 0albHetiuemM HayYHo-
MEeXHUYECKOM Pa3eumu.

Conneunas cuctema. Comnnie. Conneynast akTuBHOCTh. Vctounuk sueprun ConHIa U

3BE3I.

56




3BE3/MBI, WX OCHOBHBIC XapakTEpUCTHKW. JlnarpamMma «CHEKTpalIbHBIH —Kitacc
CBETHMMOCTB». 3BE3MBI TJIABHOW IOCJIEIOBATEIHLHOCTH. 3aBUCUMOCTh «Macca
CBETUMOCTB» IS 3BE3]] IIABHOM MOCIIEI0BAaTENbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 .

Ipaxmukym

Hpaxmuxym

Obobwenue u cucmemamusayusi COOEPAHCAHUs pazoenos Kypca
«Mexanuray,

CoBpeMeHHbIe IIPEICTABICHUS O IPOUCXOXKICHUHU U 3BOIOIMK CoJHIA U 3BE3I.
OTansl )KU3HU 3BE3].

Mueunsiii [TyTs - Hama "anaktuka. [Tonoxenne u neuxenue Connua B ["anaktuke.
Tunsl ranakTuk. Paguoranaktuky u kBazapsl. YEpHbIE ObIPBI B SApPaX FaJIaKTHK.

Obobwenue u cucmemamusayust COOEPHCAHUs pazoenos Kypca
«Mexanukay,

Obobwenue u cucmemamusayus COOEPHCAHUs paz0enos Kypca
«Mexanukay,

Obobwenue u cucmemamusayusi COOEPACAHUs paz0enos Kypca
«Monexynapuas gusuka u mepmoouHamuray,

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa60:ma. Pa3zberanue ramaktuk. Teopus
Bosemioro B3peiBa. PennkroBoe n3nydyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.
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