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MMOSICHUTEJIbHAS 3AITMCKA

ITporpamma 1o pu3uKe 6a30B0r0 YPOBHS HA yPOBHE CPE/IHEIO obmrero o6pazoBanus paspaboTana Ha OCHOBE [OJIOKEeH!H 1 TpeOOBaHUH K pe3yIbTaraM
OCBOEHHSI OCHOBHOI 00pa30BaTeNbHOI IIPOrpaMMBI, IIPE/ICTaB/ICHHBIX B ®COC COO, a Takxe ¢ yueToM (elepanbHOi padoyeli MpOrpaMMbl BOCIIUTaHMS U
KOHIETIIAY TPeNo/aBanust ydeOHoro mnpeamera «Pu3nka» B 06pa3oBaTeIbHbIX OpraHu3alusX Poccuiickoit Dejepauny, peald3ylOMUX OCHOBHBIC
o0pa3zoBaTeNbHBIE IPOrPAMMEL

Cozepranue [porpamMMbl 10 (U3MKe HANpaBICHO Ha dopMEpoBaHTe eCTECTBEHHO-HAYYHOH KapTHHBI MHpa obyuaronuxcs 10-11 kmaccos IipH
o0y4yeHud Ux (usuke Ha 6Ga30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATCIIBHOCTHOTO HOIXO/A. [Iporpamma 1o (dHU3MKE COOTBETCTBYET TpeOOBaHUAM orocC
COO X IUIaHHPYeMbIM JTHYHOCTHBIM, NPE/IMETHBIM W METAlPEJAMETHBIM pPe3yJIbTaTaM oOyueHus, a TaKKe yIUTHIBACT HeOoOXOAMMOCTh peali3alluy
MEXXIIPEJAMETHBIX CBsI3el (DU3MKH C eCTeCTBEHHO-HAYIHBIMHU yieOHBIME TpeAMeTaMu. B Hel opee/soTCs OCHOBHBIC HCH u3ydeHus QuU3MKE HA YPOBHE
cpeHero o6ero o6pa3zoBaHus, INAHHPYEMbIC PE3YIIBTATLI OCBOCHNA Kypca (bu3MKH: THYHOCTHBIE, METANPEIMETHBIE, TIPCAMCTHRIC (5a 6a30BOM YPOBHE).

[TporpamMma 1o Gu3HKe BKIIOYAET:

e [UIAHHpYEMbIE PE3YJIBTATHI OCBOCHNS Kypca Qu3HKU Ha 6a30BOM YPOBHE, B TOM YHCIIE IPEMETHBIC PE3YIIBTATHI 10 FOAM oOyuenus,

e copepxanue ydeOHoro mpeamera «DH3HEKay 10 rojiam o0yueHus.

Pusuka KaKk Hayka o Hambonee OOIIMX 3aKOHAX NPHPOJIbI, BHICTYNAA B KAICCTBC y4eOHOro npejaMera B IMKOJE, BHOCHT CYIIECTBEHHBIA BKJIAJ B
cucreMy 3HaHHMi 06 oxpyKajomeM mupe. IlIKombHBIH Kype (Gu3EKH — CHCTEMOOOPa3yIOIHiA I SCTCCTBCHHO-HAYHBIX y4eOHBIX IPEAMETOB, OCKOIBKY
(M3AYeCcKHe 3aKOHbI JIEKAT B OCHOBE [IPOIIECCOB U SIBIICHMI, W3yJaeMBIX Xumueil. Guonoruel, pusmieckon reorpadueil u acrpoHomMuel. Hconp30BaHUC 1
AKTHBHOE HpHMeHeHne (U3MYECKHMX 3HAHMH OMPEENSET Xapakiep M pasBUTHC pa3HOo0GpPa3HbIX TEXHOIOTUH B chepe SHEPreTHKH, TPAHCIIOpPTa, OCBOCHHSA
KOCMOCA, [OJIYICHHS HOBBIX MATEPHAIOB C 3aJAHHBIMH CBOHCTBAME H IPYIHX. WUsyuenue QUMK BHOCHT OCHOBHOH BKJIA/ B gopMHEpOBaHHE CCTECTBEHHO-
HAYYHOM KapTHHBI MApPa 0GYJaiomuxcs. B GOpMUPOBAHAC yMCHHII IPHUMEHATh HAYIHBIH METOJ IIO3HAHMS IPH BBINOTHEHHIT HMH y4eOHBIX HCCIeIOBAHMH .

B ocHOBY Kypca (M3MKH AN YPOBHS CpPEJIHEro 00IIero 06pa3oBaHus MOJOKEH Pl HJeH, KOTOPHIE MOXHO paccMarpuBaTh KaK MpUHIMIBLL €ro
HOCTPOEHHUSL.

Hoes yenocmuocmu. B COOTBETCTBAM C HEH KypC sBISICTCS JIOTHHECKH 3aBEPIIEHHBIM, OH COJIEPXKHT MaTEpPHall U3 BCEX pas/CiloB u3uKH, BKIFOYACT
KaK BOIIPOCKI KJIACCHYECKOM, TaK M COBPEMEHHOH QU3HKH.

Hoes zenepanusayuu. B coOTBETCTBHM ¢ HEH Marepuail Kypca ¢u3nKE 00BEAMHEH BOKPYI (H3MIECKHX Teopuil. BemymuM B Kypce SIBISCTCA
(popMUpOBaHUE IPEACTABNEHUH O CIPYKTYPHBIX YPOBHSX MATCPHH, BEMECTBE H noJe.

Hoes eymanumapusayuu. EE peanmmsanps IpearonaracT HCIONb30BaHHE I'yMaHHTapHOIO IOTCHIMANA dusmyeckoil HAyKH, OCMBICICHHE CBA3H
pasBuTHs QUMK C pasBHTHEM OOLIECTBA, 4 TAKXKE ¢ MEPOBO33PEHICCKAMH, HPaBCTBEHHBIMHE H 3KOJIOTHIECKAMH mpoOIeMaMH.

Hoes npuxiaonoii nanpasnennocmu. Kype QU3HKH NPENONAraeT 3HAKOMCTBO © ITHPOKUM KPYTOM TEXHHYECKHX H TEXHOJOrHIECKUX IPHIOXKEHU I
H3y4eHHBIX TEOPHH U 3aKOHOB.

Hdesi sKon02u3ayuu PEaTH3yeTcs IOCPEJCTBOM BBEICHHS OJEMEHTOB CONCPIKAHHA, HOCBSINEHHBIX SKOJOIMYECKHM IIpofiemaM COBPEMEHHOCTH,
KOTOpHIE CBA3aHBI C Pa3sBHTHEM TCXHMKH H TeXHOJOTHii, a TaKke O0OCYXIeHHS NpoOieM palrnoHAIBHOIO HOPUPO/IONONE30BAHUS U 5KOJIOTHIESCKON
0€e3011aCHOCTH.



CTuyKHEBEIMH JJIEMEHTaMH Kypca QU3HKH Ha ypu.de CpeJHero oomero oopasoBaHus SBISIOTCS |, A3HICCKUE TCOPHH (popMupoBaHIE OpPECTAL. - JHHMH
0 CTPYKTYpe NOCTpOeHHs (GpU3HIeCKoi Teopuu, poiH (yHIaMEHTATBHBIX 3aKOHOB W NPHHIMIIOB B COBPEMCHHBIX IpeCTaBICHASX O MPHPOJE, IPaHHIAX
IPAMEHHMOCTH TEOPHIA, JUIS OIACAHNS €CTECTBEHHO-HAYYHBIX SBIEHAN U IPOLIECCOB).

CHCTEeMHO-/IeATEILHOCTHRI MOAX0J B Kypce OQH3MKHM peajm3yercsl Npexie BCero 3a CYET OpraHu3aiyy SKCIEPUMEHTAIBHOM e TeNbHOCTH
o6ygaromuxcsi. st 6a30BOT0 ypoBHA Kypca (QU3MKH — 3TO HUCIOIB30BAHHE CHCTCMBbI (pOHTANBHBEIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U 71ab0paTOPHEIX
paGoT, KOTOpble B mporpamMme mo ¢usuke OOBEIVHEHBl B OOIMH CIOHCOK YICHHYECKHX NPaKTHICCKEX pabor. BoeneHne B yKa3aHHOM II€pEYHE
n1abopaTOpHBIX PabOT, HPOBOAMMEIX /s KOHTPOINS M OLCHKH, OCYHIECTBIACTCS YIaCTHHKAMH 06pa30BaTENHHOTO TIPOIECcca HCXOJIs U3 0COOEHHOCTEeH
[IAHAPOBAHHS M OCHAIIeHHs Kabunera Qusuky. IIpH 5ToM OOecIIedHBAETCs OBIAJCHHE O0YHAIOUMMUCH YMCHHUAMH [POBOHTH KOCBEHHBIE H3MEPCHUSL,
HCCIIe0OBAHHUS 3aBHCHMOCTET (pU3MUeCcKiX BEJIMUHH H MOCTAHOBKY OTIBITOB 10 IPOBEPKE NPENTOKEHHBIX IHIIOTES.

BOJIBIIOe BHUMAHHE YEISETCS PEIICHHIO PACIETHBIX H Ka4eCTBEHHBIX 3aj1au. [Ipu 5TOM Uit pacy€THBIX 3a/1a4 IPHOPHTCTOM SBIIIOTCA 3a7a4yi ¢ ABHO
3a71aHHON (PH3MYECKON MOIETBIO, O3BOIMIONME IPHMCHATH H3y4eHHbIE 3aKOHbI H 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjieia Kypea, Tak H MHTErpUpY 3HAHAS
M3 pasHBIX pa3jiesnoB. JUIs KayecTBEHHBIX 3ajiad NPHOPUTCTOM ABISAIOTCS 3a/laHMs Ha 0OBACHEHHE IIpOTeKaHusl QU3MUeCKMX SBICHUH M IPONECCOB B
OKpyXaroleH *xu3Hu, Tpefylolne Bpoopa Gpu3muecKoli MOJeM Ul CHTYALHH NPAKTHKO-OPHEHTHPOBAHHOI0 XapaKTepa.

B cootsercrsun ¢ tpebosanuamu GPIOC COO k MaTepHaIbHO-TEXHHIECKOMY 00ECIIeICHHIO yue6Horo mporecca 6a3oBblil ypoBEHb Kypca ¢u3uKU Ha
ypOBHE CpeAHero o0uero o0pa3oBaHus JOJDKEH U3y4arhCsl B YCIOBHAX IPEIMETHOrO KabuHeTa QU3UKA WIH B YCIOBHSX HHTETPAPOBAHHOI'O KaOuHeTa
IIPE/IMETOB €CTECTBEHHO-HAYIHOro IKIa. B xabunere Qusuxy JOIDKHO OBITH HeobxoMoe J1abopatopHoe 060pyA0BaHKe UL BBINOTHEHHS YKa3aHHBIX B
porpamMme o GU3HKe YICHHYECKHX IPAKTHYECKUX paboT i JCMOHCTPAIHOHHOE 00opynoBaHHE.

JlemoHCcTpaioHHoe obopynoBanne (GopMHpyeTcs B COOTBETCTBHH C IPHHIUIOM MUHHMAIBHOM JOCTATOYHOCTH H obecrednBacT IOCTaHOBKY
[IEPEYHCIIEHHBIX B IporpaMMe I0 (H3MKe KIOYEBBIX JCMOHCTpauuid Ui HCCICNOBaHHA H3YJaeMBIX SBJICHHH M IPOLECCOB, SMITMPHYCCKHX H
¢ yHIaMEHTAITBHBIX 3aKOHOB, HX TEXHHYECKHX IPUMCHEHHUH.

JIaGopaTopHoe 060pyIOBaHHE /ISl yYEHHIECKHX IIPAKTHIECKHX paboT GopMHPYETICs B BUJE TEMATHICCKUX KOMIUICKTOB H obecrieynBaeTcs B pacyéTe
OIIHOTO KOMIUIEKTa Ha JBYX 0Oydaromuxcsi. TemaTWdeckue KOMIUIEKTHI NabOpaTopHOro OOOpYJIOBaHHS JOJDKHBI OBITb IOCTPOEHB! Ha KOMIUIEKCHOM
HCIIONB30BAaHHH aHAJIOIOBEIX ¥ HU(PPOBBIX IIPHOOPOB, 4 TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUAC mu(POBHIX 1aOOPATOPHH.

OCHOBHBIMH HEJISIMA H3ydenus Pu3uKu B 061eM 00pa3OBaHHH SIBIISFOTCS:

e (dopMHpOBaHHE HHTEpeca H CTPeMICHHsS OOYYalOUMXCs K HAay4yHOMY H3y9eHHIO IPHPOJBI, PasBUTHC HX HHTEJUIEKTYaIbHBIX M TBOPYCCKHX

crocoOHoCTeiH;

o pasBHTHE IPEACTABICHHH 0 HAYIHOM METOJe I03HAHHA i (HOPMUPOBAHAE HCCIIEIOBATENLCKOrO OTHOMEHHS K OKPYXAOIHM SIBJICHUSIM,

e (opMupOBaH¥E HAYIHOIO MUPOBO33PEHMS KaK Pe3ylbTaTa H3yICHHS OCHOB CTPOCHHS MaTepiH H dyHIAMEHTATIBHEIX 3aKOHOB (H3HKIL;

e (opMuEpOBaHHE yMeHUl OOBACHATD SIBICHHS C HCIONb30BAHMEM (PHU3MYCCKHUX 3HAHUH W HAYYHBIX I0Ka3aTeILCTB;

e (bopMEPOBaHHE TIPEJICTABICHUN O POIH QU3UKHU ISl PA3BUTHS IPYIHX €CTECTBCHHBIX HAYK, TCXHUKH H TEXHOJIOTHH.

JocTixenue 3THX Leleif ofecnmedmBaeTcs peIieHHEM CIEIYIOIIUX 3aJad B TpoIecce H3ydeHHHA Kypca du3EKE Ha ypOBHE CpENHEro oOINero
o0Opa3oBaHuUs:

e npuOGpeTeHHe CHCTeMbl 3HaHHH 006 oOmuX (U3HYECKHX 3aKOHOMEPHOCTIX, 3aKOHAX, TEOPHSX, BKIIOHAS MEXAHHKY, MOJIEKYJISIpHYIO PH3HKY,

3JIEeKTPOJMHAMUKY, KBAHTOBYIO (DH3HKY M 37EMEHTHI aCTPOQU3UKH;



e (DOPMHPOBAHHE YMEHMH MPUMEHITh TEOPETHUCCKAC 3HAHMA UL OOBACHEHNS (DU3UIECKUX »oJCHANR B NPHPOAC W JUIA NPHHATHA NPaKTH . - ~KHX

pemenuil B HOBCEHEBHON JXU3HH;

® (OCBOCHHEC crrocoboB peuIcHus pasIMIHBIX 3agad ¢ ABHO 3aJJaHHOU (1)I/I3PI‘{CCKOﬁ MOJIEJIBIO, 3aJ1a4, 10JIpa3yMeEBArOIUX CaMOCTOSITCIIFHOE CO3JaHHuC

(hU3UYECKON MOJIEIH, aJieKBaTHOM yCIIOBUSIM 3a/1a4H;

e [IOHMMAaHue (bHSI/I‘ICCKHX OCHOB H IIPHHIMIIOB JIefcTBUS TEXHUYCCKUX yCTpOﬁCTB M TEXHOJIOTHYECKUX MPOIIECCOB, MX BJIMSHHUS Ha OKPYXKAIOIIYIO

cpeny.

e OBRBJIAQJICHHE METOJAaMH CaMOCTOSITEIBHOTIO IUIaHHpOBaHUS H IIPOBEICHUA d)H?H‘ICCKI/IX SKCIICPUMEHTOB, aHaJM3a ¥ UHTCpHpETalluhl I/IH(l)Olf)MaLlI/II/I3

OIIpe/ieJIeHHs JOCTOBEPHOCTH IIOJIy4EHHOTO PE3yJIbTaTa;
e CO3/1aHHU€E YCIOBHUIA JUIS Pa3BUTHS YMCHHI TIPOEKTHO-HCCIIE/[0BATENLCKOH, TBOPIECKOH ACATCIBHOCTH.

Ha usyuenue ¢pu3uky (6a30BbIi ypOBEHb) HA YPOBHE CPE/IHCTO o61mero o6pasosanus 0TBORUTICS 136 JacoB: B 10 xiracce — 68 wacos (2 4aca B HEJIeIII0),

B 11 Kkimacce — 68 gacos (2 4aca B HEZIEIIO).
IIpesnaraeMplii B IporpaMmme 1o (Qusnke nepeyeHsb aGOPATOPHBIX W NPAKTHYECKUX PAbOT ABJISETCA PEKOMCHIOBAHHEIM,
[poBe/IeHHUs 1a00paTOPHBIX PabOT U OIIBITOB C yUETOM MH/IMBHIY ATHHBIX ocobeHHocTel 00yJaroNMXCsl.

yuuTeNb AENaeT BBIOOP



COJEP’)KAHUE OBYYEHUS

10 KJIACC
Paznen 1. ®u3uka U MeTOAbl HAYIHOI0 NO3HAHHUSA
®usuka — HayKa o mpupoze. Haydnbie METO/IBI IO3HAHMS OKPYXAOIICTO mupa. Ponb SKCIepUMeHTa W TEOPHH B NPOLECCE [NO3HAHUS TTPHPOIIBL.
JKCIIEPUMEHT B QH3HKE.
MogpeaupoBanue PU3HUECKUX ABICHHA U NPONECCOB. Hayunple THOTe3bl. PU3MYCCKUE 3AKOHBI M TCOPHH. ['panuiibl NPUMEHUMOCTH Gu3HYIECKHX
3aK0HOB. [[pUHIIHAII COOTBETCTBHA.
Ponb 1 MecTo (Gu3uKy B GOpMHUPOBAHHH COBPEMEHHOH Hay4YHOM KapTHHBI MDA, B [[PaKTHYECKOH JesTeILHOCTH JEOMIEH.
Jlemoncmpayuu
AHATOroBBIE ¥ I(POBEIE H3MEPHTETbHbIE TPUOOPHI, KOMIIBIOTCPHBIE JAATHHKH.
Paszpgen 2. MexaHHKa
Tema 1. Kunemamuxa
Mexanuueckoe apuxerne. OTHOCHTEIbHOCTh MEXaHWIECKOT0 ABMIKCHHS. Cucrema orcuéra. TpaekTopus.
[lepeMelienne, CKOPOCTh (CPEHSs CKOPOCTh, MIHOBEHHAS CKOpOCTBb) H yCKOpEHHE MaTepuaNbHON TOUKH, HX MPOEKIHH Ha OCH CHUCTEMBI KOOpAHMHAT.
Crro%keHue nepeMeleHnii U CIoXKEHHe CKOPOCTEH.
PaBHOMepHOE M PABHOYCKOPEHHOE IPSMOIMHEHHOE IBHKCHHC. ['paduku 3aBHCHMOCTH KOOPJMHAT, CKOPOCTH, yCKOpeHHsl, TyTH M HEPEMCIICHUS
MaTepua1bHON TOYKH OT BPEMEHH.
CBoBoJHOE MaieHHe. YCKOpeHHe CBOOOIHOTO NaJCHUs.
KpuposmHeiHOe IBHXKeHue. JIBIKeHne MaTepHaJIbHOM TOUKH IO OKPYKHOCTH C [HOCTOSHHOM TI0 MOJIY/IIO CKOPOCTBIO. YTIIOBas CKOPOCTD, TUHEeHHas
ckopocTh. [leprox i yacToTa 0OpaIeHuns. [{eATpOCTPEMHTENBHOE YCKOPEHHE.
TexHUYECKHE YCTPOHCTBA U IPAKTHIECKOE IPUMEHCHHE: CITMIOMETD, JIBMOKEHHE CHApS/IOB, IEMHbIe i PEMEHHBIC Hepeaat.
Jlemoncmpayuu
Mo,1e/1b CHCTEMBI OTCUETa, HIUOCTPAIHS KHHEMATHIECKHX XapaKTePHCTHK JIBHOKEHUSL.
[Ipeo6pa3zoBaHue JBHKEHHI ¢ HCIIONH30BAHHEM IPOCTHIX MEXaHH3MOB.
[lajenue TeI B BO3AYXE U B Pa3speKCHHOM MPOCTPAaHCTBE.
Ha6 o leHAe BIKEHHUS Tella, OPOIIEHHOro IO YIJIOM K TOPH30HTY 1 FOPU30HTAIBHO.
3MmepeHue yCKOPEHHs CBOOOIHOTO MafCHHU.
Hanpasienue CKOPOCTH IPY IBIKCHHH 110 OKPYXHOCTH.
Vuenuueckuii axcnepumenm, 1abopamopHvie pabonivl
V3yueHue HEPABHOMEPHOTO JBIKCSHHU € IEIbIO ONPE/ICTICHILA MrHOBEHHOH CKOPOCTH.
McciieJoBaHAE COOTHOIIEHHS MEXIY MyTsMH, OPOHICHHBIME TEIOM 32 [OCIeAOBATEIbHbEIE PABHBIC IIPOMEXYTKA BPECMCHH IIPH PaBHOYCKOPSHHOM
JBYDKEHUH ¢ HAYATBHON CKOPOCTHIO, pABHOH HYJIIO.
V3yuenne ABFKSHHS MAPUKA B BI3KOH JKAIKOCTH.
N3ydenue IBHKCHHAS TeNla, OPOIIEHHOTO TOPU3OHTATIBHO.



Tema 2. Junamuxa

[IpHHIHAI OTHOCHTENBHOCTH Iamues. Ilepsrrit 3axoH Hprotona. lHepIuanbHbIe CHCTCMBI oTcuéra.

Macca Tena. Cwia. [TpuHIMI Cyneprosunuy CHIL. Bropoii 3akoH HploToHa I MaTepHanbHOH TouKH. TpeTHil 3aKoH HproToHa A1 MaTepHABHBIX
TOYEK.

3akoH BceMupHOTo Tsrorerus. Cuna TsbkecTd. [leppas kocMUIeCKad CKOpOCTb.

Cuna ynpyroctd. 3akoH I'yka. Bec Terna.

Tpenue. Bujipl TpeHUs (IOKOS, CKOJIBKCHHUS, xauenus). Cuna Tpesus. Cyxoe TpeHue. Crta TPeHHUS CKOJbKEHUs] M CHJIa TPEHHS TIOKOA. KoadpunmeHt
rpenus. CHia CONPOTHBICHHS DA IBIKCHUH TeJa B JKUJKOCTH WIIK Ta3e.

[TocTynarebHOE U BpALATCIBHOE JIBHXCHIC abCcoMOTHO TBEPIOrO TEA.

MOMEHT CHJIbl OTHOCHTENBHO ocH Bpamienus. [Inedo cuibl. VY ci10BHSA PaBHOBECHS TBEPAOrO TETA.

TexHUYecKHe YCTPOHCTBA U IPAKTHYECKOE IPUMEHEHNE: IO AITHITHIKH, JIBHIKEHHE HCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu

SIBneHure HHEPUUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIUX TEIL

Bropoii 3axon HeroToHa.

3mepeHue CHIL

CroxeHue Cul.

3aBHCHMOCTD CHJIbI YIIPYTOCTH OT Je(popMaryiu.

HegecoMmocThb. Bec Tesa py yCKOPEHHOM NOABEME U T1aJCHMH.

CpaBHEHHE CHII TPEHHs [IOKOSL, KaUCHHs] i CKOJIBKCHH.

VY coBUs paBHOBECH TBEPIOTO Tena. Buipl paBHOBSCHA.

Vuenuueckuii skcnepumenm, 1abopamopivie pabomsl

V3ydenune JBroKeHust Opycka 1o HAKJIOHHOH MJIOCKOCTH.

Mccie[oBanye 3aBECHMOCTH CHII YIPYTOCTH, BOSHUKAIOIIX B IPYXAHE H pe3uHOBOM 00Opasie, oT uX JebopMalyH.

UcclieoBanue yCJIOBHH paBHOBECHS TBEPIOTO TeJIa, UMEIOLIETo 0Ch BpaIlCHHsL.

Tema 3. 3aKkonsl COXPAHEHUA 8 MEXAHUKE

VMIysbe MaTepHaIbHOM TOYKH (Tela), CHCTEMBI MATEPAAJIBHAIX TogeK. VIMITyJIbC CHIIBL H H3MEHCHUE MMITyJIbCa Tela. 3aKoH COXpaHEHMs HMIYJIbCa.
PeakTUBHOE JBHKCHHE.

Pa6oTa cuiasl. MOIHOCTH CHIIBL

KureTHueckas SHeprius MartepranbHoli Touku. Teopema 006 M3MEHECHUH KUHETHYIECKOH SHEPIrUH.

[NorennmanbHas aepris. [loTennuansaas SHEprusd yupyro nehopMEpoBaHHO} NPyXUHEL [loTeHIMATbHAL sHeprus Tena BOIM3M HOBEPXHOCTH 3emin.

[MoTeHIMANbHBE ¥ HENOoTeHIuanbabe cuibl. CBA3b paGoTHl HENOTEHIHMANBHBIX CHI ¢ M3MEHEHHCM MEXAHHIECKOH SHEprdH CHCTEMBbl Tel. 3aKoH
COXpaHEHHs] MEXaHUYECKOH SHEPIAH.

Vipyrue # Heypyrie CTOJIKHOBEHHU.

TexauuecKue yCTpOHACTBA U MPAKTHYECKOE MPUMCHCHHE: BOJOMET, KOIIEP, Py XUHHBIH MECTOJIET, IBIKCHAE PaKeT.



Jer.oncmpayuu

3ax0H COXpaHEHHUs UMILYJIbCA.

PeakTuBHOE JBHXXEHUE.

ITepexo/1 MOTEHIMATLHOM SHEPI UK B KHHETHYECKYIO H 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomaol

M3ydenre aGCOOTHO HEYIPYTOro yaapa ¢ HOMOMIBIO JIBYX OJIMHAKOBBIX HUTAHBIX MasTHUKOB.

WccremoBane CBsI3H paGoTEl CHUIBI C M3MEHEHHEM MEXaHHIeCKO# SHEPI 1y Tela Ha IPUMEPE PaCTsSDKCHUSI pe3SHHOBOTO KIyTa.

Paspen 3. Mogeky asipaasi QU3HKA U TePMOIMHAMUKA

Tema 1. Ocio6bl MOLEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE ITOJIOXKEHHS MOJIEKY/IIPHO-KHHETHIECKOM TEOPHH 1 UX ONBITHOE 000CHOBaHHE. BpOyHOBCKOE JBIKCHHE. Juddy3ust. Xapaxrep JABUKEHHSA
U B3aUMOIEHCTBHS 4aCTHIl BemecTBa. MoJenu CTPOCHHS Ia3oB, KHIKOCTEH H TBEP/BIX Tel M OOBACHEHHE CBOWCTB BEIIECTBA HA OCHOBE STHX MOJICJICH.
Macca 1 pasmepsl MoJiekyl. Komrgectso Beniectsa. [Tocrosuuas ABorajapo.

TemtoBoe paBHosecue. Temneparypa u ¢ u3mepenue. Illkana remneparyp Henbcus.

Moeis HaeaTbHOTo raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHIECKOH TCOPUH HICATHLHOTO rasa. AGCOIIOTHAS TEMIIEPaTypa KaK Mepa Cpe/HeH
KHHETHYECKOH SHEpIHH TEIIOBOTO JBMKeHus yacTul rasa. [llkana temneparyp KenbsuHa. ["asoBble 3axoHbL YpasHenue Menjeneesa—Kianeipona. 3aKkoH
JlanpToHa. M30mporiecchl B UACAIPHOM Iasze ¢ IOCTOSHHBIM KOJHYECTBOM BEILECTBA. I'paduaeckoe NpeJCTaBIEHHE H30IPONECCOB: H30TEPMA, H30XOpa,
u3o0apa.

TeXHHYECKHE YCTPOHCTBA B IPAKTHYECKOE [IPUMEHEHHE: TEPMOMETDP, GapomeTp.

Jlemoncmpayuu

OUBITHL, JJOKA3bIBAIOIIHE TUCKPETHOE CTPOEHHUE BeIecTBa, poTorpaduu MOJeKysl OpraHHIeCKuX COEIMHEHHUH.

OmbITHI 110 U GY3UR KUIKOCTEN U I'a30B.

Mojaens GpOYHOBCKOI0 ABHIKECHHS.

Mopens omnbita llTepHa.

OIBITHI, TOKA3bIBAIONIHE CYIIECTBOBAHKME MEXMOJIEKYJISPHOIO B3aMMO/IEHCTBIL.

Moens, HIUTIOCTPHPYOIIas IIPUPO/Ly JaBlIeH s ra3a Ha CTCHKH COCya.

OMNBITHI, WUTIOCTPUPYIOIIAE YPAaBHEHHE COCTOSHHUS HJICATbHOIO ra3a, H30IPOUCCCHL

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabonol

OrmpezieNenne Macchl BO3IyXa B KIACCHOI KOMHATe Ha OCHOBE H3MepeHuH 06bEMa KOMHATBI, IABJICHASL X TMICPATYpHl BO3AYXd B HEH.

WccnemoBanue 3aBUCHMOCTH MEX]Y lTapaMeTpaMH COCTOSIHUSL pa3peXEeHHOTO rasa.

Tema 2. Ocro6bl mepmMOOUHAMUKU

TepMoaMHAMHAYECKAs CHCTeMd. BHYTpEHHSAS JHEpPrHs TEPMOIMHAMHYECKOH CHCTEMBL U CIIOcO6HI €& u3MeHeHus. KOMu4ecTBO TEIIOTH H paboTa.
BHyTpeHHsA SHEpPrusi OJHOATOMHOTO HJEANBbHOTO rasa. Bmjsl Temiomepenadu: TEIIONPOBOAHOCTD, KOHBEKIH, H3IydeHue. YAenbHas TEIIOEMKOCTh
BemecTBa. KommyecTBO TEMJIOTHI IIPH TEILIOIEpeIave.

[TousTie 06 aguaGaTHOM Tpomecce. [lepBhiii 3aKoH TepMoauBamMuky. [IpuMeHeHNe IepBOro 3aKoHa TEPMOAMHAMUKY K p3omponeccaM. I'padgudeckas
HHTEpIpeTanus paboThl rasa.



B1upoii 3aKoH TepMoAUHAMHUKH. HeoOpaTUMOCTS ..pOLECCOB B IIPHPOJL.

TeruioBble MaIIHHEL. JIpHAIAITG AeHCTBAS TEIUIOBBIX MamuH. [[peobpa3soBaHms SHEPrHH B TEIUIOBBIX MAINHAX. KoshhuuuenT m0JIe3H0r0 AeHCTBH
TennoBoi MarmHel. 1lix1 KapHo # ero ko3pQuuueHT HoIe3HOro AeHCTBUS. JKOIOIHYECKUEe poOJIEMB] TEIIO3HEPT €THKH.

TexHugeckue ycTpoOHCTBA U PAKTHYECKOE IPUMEHEHKE: IBUraTe)lb BEYTPEHHErO CrOpanHs, OBITOBOI XOJIOTHIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

VisMeHeHHe BHYTpCHHEH SHEPruy Teja NPy COBEPIICHHH PaGOTHI: BBLIET NPOOKH 13 OyTHLIKH 1O/ JeficTBMEM CXKATOro BO3TyXa, Harpepanue dQupa B
JaTyHHOH TpyOKe nyTéM TpeHHs (BHICOJEMOHCTPAINS).

VI3MeHeHUe BHYTPEHHEH 3HEpruH (TEMIIEpATyphl) TeJla IpHU TeIuonepeaade.

OMBIT 10 a/uabaTHOMY PACIINPEHHIO BO3LyXa (ONBIT C BO3AYIIHEIM OTHHBOM).

Moienu 1apoBoit TypOHHBL, IBUTATENsl BHYTPEHHErO CrOpaHusl, PEaKTHBHOTO ABUTaTEIIA.

Vuenuuecxuit sxcnepumenm, 1a6opamopHuie pabomoi

Vi3amMepeHue yIeIbHON TEIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanua éewecmed. Pazoevle nepexoosl

[Tapoo6pasoBanue U KoHleHcanus. Mcnapenne u kunenue. AOCONIOTHAS U OTHOCHTEIIbHAS BIGKHOCTE Bo3yxa. HachimeHHBIH nap. Y ienpHas Teniora
napoo0pa3oBaHusl. 3aBUCHMOCTb TEMIIEPATYPhI KHIICHHS OT JaBJICHHUS.

Trépaoe Teno. Kpuctammyeckue 1 aMopdHbIe Tejla. AHM30TPOIHS CBOHCTB KPHCTAILIOB.
¥ KpHCTAILTH3aIsl. Y lelIbHas TemnoTa miapnenus. CyoamManus.

VpaBHeHHE TEIOBOT0 OalaHca.

Wumxue kpuctamisl. CopeMeHHble MaTepuaisl. [Tnapnemue

TexHHYeCKHE YCTPOMCTBA ¥ IIPAKTHYECKOE IIPHMEHEHIE: THIPOMETP
B TOM 4YHCJI€ HAHOMAaTEepHAJIOB, U HAHOTEXHOJIOTHH.

Iemoncmpayuu

CpolicTBa HaCBIMICHHBIX IAPOB.

U IICUXPOMETpP, KAJIOPHUMETP, TEXHOJIOTUH NOJYYCHUS COBPEMEHHBIX Marepualios,

Kurenve npy NOHUKXEHHOM JIaBJICHUH.
Croco6b1 H3MEPEHHS BIOKHOCTH.
Ha6mo/ieHue HarpeBasus ¥ IUIaBICHAS KPHCTA/UIMIECKOI0 BEMECTBA.
JleMoHCTpaIus KpHCTALIOB.
Vuenuueckuii 3xcnepumenm, 1abopamopruie pabonol
W3MepeHre OTHOCHTENBHON BIAXXHOCTH BO3/yXa.
Paznen 4. D1eKTPOJHHAMHKA
Tema 1. Inekmpocmamuxa

DneKTpU3alys Tel. DIeKTpudeckuil 3apsi. J[Ba Brna 3IEKTPHIECKAX 3apsioB. ITpOBONHUKH, JUAJIEKTPHKH H IOMYIPOBOIHHKH. 3aKOH COXpaHEHHS
AJIEKTPUIECKOTO 3apsifa.

BsaumoeiicTere 3apsiioB. 3akon Kynona. ToueuHbIl dIeKTpHYeCKui 3apsit. DIEKTPHIECKOe HOoJe. HanpsokEHHOCTS MEeKTPHYecKoro moyist. IIprHim
CyIIEpHO3HIHY SIEKTPAIECKHX Hoel. JInauy HanpsHKEHHOCTH SNIEKTPUYECKOTO MOJLA.



Pabora cun osjekTpocratHyeckoro mois. IloTennman. PasHOCTH IMOTEHIHANIOB. [IpoBOMHA.... U HUDIEKTPHKH B 3IMEKTPOCTATHICCKOM  -:OJIC.
JusiekTpudeckas IPOHUIAEMOCTb.
Dnexrpoémkocts. KorneHcarop. D1eKTpoEMKOCTH IIOCKOTO KOHIEHCATOPA. DHeprust 3apsLKEHHOT0 KOHJEHcaTopa.
TexHUUIECKHe YCTPONCTBA U IIPaKTHYECKOe MPHMEHEHHE: IEeKTPOCKOIL, IEKTPOMETP, IEKTPOCTATHIeCckas 3aliuTa, 3a3eMJICHHE JJIEKTPOIIPHOOPOB,
KOHJIEHCATOP, KOIMPOBAJIBHEL almapar, CTpyAHbIH IPUHTED.
Jemoncmpayuu
VY cTpoiCTBO U IIPUHIIMIL IEHCTBUS 3JIEKTPOMETpa.
B3anmoieiicTBIE HA3IEKTPH30BAHHBIX TEJI.
DIJIEKTPUYECKOE IOJIC 3aPIKEHHBIX TeJL.
ITpoBOIHUKH B 3IEKTPOCTATHICCKOM IIOJIE.
DeKTpocTaTHYecKas 3alluTa.
JIMAIEKTPUKH B 3JIEKTPOCTATAYECKOM IIOJIE.
3aBHCHMOCTD EKTPOEMKOCTH IIOCKOr0 KOHJICHCATOPA OT ILIOLIAH TJIACTHH, PACCTOSHUA MEHILY HUMH 1 JIMDJIEKTPAYECKON IPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOIO KOHJIEHCATopa.
Vuenuueckuil skchepumenm, 1a60pamopHuie padomol
W3MepeHue 3JIeKTPOEMKOCTH KOHACHCATOPA.
Tema 2. Hocmoannwtii snekmpuueckuii mox. Toxku é pazau4nbix cpedax
JneKTpHYecKuii TOK. Y CIOBUS CYIECTBOBAHMUS YIEKTPHYECKOro ToKa. ICTOUHUKH TOKA. Cuna Toka. IIocTOAHHBIN TOK.
Hanpsoxenue. 3akoH Oma JUis y4acTka IeTH.
NEKTPHUECKOe CONPOTHRIIEHNE. Y IeIbHOE COIPOTHRIIEHHE BelecTsa. [loceoBatesibHOS, NapalIeIbHOC, CMeIIaHHOe COeTUHEHUE TPOBOHUKOB.
PaGoTa snekTpadeckoro Toka. 3akoH Jxoyins—Jlenna. MOIHOCTD 3EKTPUIECKOTO TOKA.
DJIeXTPOABMIKYIIAs CHJIa M BHYTPEHHEE COIPOTHBICHHE MCTOYHUKA TOKA. 3axoH Oma Juisl IOJHOM (3aMKHYTOM) SIEKTPAYECKON IEIH. KopoTtkoe
3aMBIKaHUE.
DJIeKTPOHHAS IPOBOIMMOCTS TBEPABIX METAILIOB. 3aBUCHMOCTH CONPOTHBIICHHUS METAJIIOB OT TEMIICPaTypEL. CBepXIIpoBOAMMOCTb.
DIeKTpHYECKHA TOK B BaKyyme. CBOMCTBA 3ICKTPOHHBIX ITy4KOB.
[Tonynposoaauke. CoOCTBeHHAs H IPUMECHAS [IPOBOAUMOCTD MOJIYIPOBOJHUKOB. CaoiicTBa p—n-nepexoja. [1omynpoBoHHKOBbIC prOOPHL
JNeKTpHYECKHi TOK B PACTBOPAX U PACIIaBaX >JIEKTPOIHTOB. NCKTPOTUTAIECKAs IUCCOMHAITA. DNEeKTPOIIH3.
DTeKTPHUECKHit TOK B rasax. CaMOCTOATENBHBIH U HECAMOCTOSTEIbHBIH paspsn. Momuus. 11nasma.
TexHuuecKue YCTPONCTBA M HPAKTHUECKOe [IPUMEHEHHE: aMIepPMETpP, BOIBTMETp, PEOCTaT, MCTOUHMKH TOKa, 3JeKTpOHArpeBaTe/IbHEE NPHOOPSL,
3NEKTPOOCBETUTENbHBIE IPAGOPbL, TEPMOMETP CONPOTHBIICHHUSL, BAKYYMHBIH U0/, TEPMUCTOPRI 1 (oTOpe3uCTOPHL, MOTYIPOBOAHUKOBEIH 1O, raNbBaH UK.
Jlemoncmpayuu
H3mepeHe CUIBI TOKa M HAIIPSDKCHMS.
3aBHCEMOCTD COIPOTHBIEHH)S IHIHHAPHYECKHX IPOBOIHAKOB OT JUIHHBIL, IIOMA/H HOIEPEIHOro CEICHIS H Marepuaia.
CMelmagHOe COeIUHEHHE IPOBOTHUKOB.
IIpsiMoe H3MEpeHHe INEKTPOABIIKYINEH cuibl. KopoTkoe 3aMBIKaHHe TaIbBAHHTICCKOr0 JICMEHTA I OLICHKA BHYTPEHHETO COIIPOTHBIICHHSL.



3 .CHMOCTH COIPOTHBIICHUSA METAJLIOB OT TEMI: , dTYPBL

ITpoBOAUMOCTD 3JIEKTPOJIUTOB.

W ckpoBoii pa3psai U IIPOBOJUMOCTS BO3IyXa.

OIHOCTOPOHHSS IPOBOAUMOCTH JHOA.

Vuenuuecxuii sxcnepumenm, r1abopamopheie pabomoi

H3ydyeHHne CMEIaHHOTO COCUHEHHS PE3UCTOPOB.

W3mepenue 3J1eKTPOIBIKYIIEH CHIIBI HCTOYHHKA TOKA M €0 BHYTPEHHETO CONPOTHBIICHUS.

Habnronenue anexTponusa.

MexnpeaMeTHbIE CBA3H

Usyuenne Kypca dusuke 6a3080ro ypoBHs B 10 KIacce OCYIECTBISETCS ¢ YIETOM CONEPKATENBHBIX MEXIPEAMETHBIX CBsi3el ¢ KypcaMu MaTeMaTHKY,
OHONOrUH, XUMUH, Teorpad ¥y U TEXHOJIOTHH.

Meoicnpedmemubie nousmus, CBS3aHHbIC C H3ydeHHEM METOJ0B HAYYHOIO IO3HAHMs: SBIEHWE, HAYUHbIH (aKT, rurnoresa, (usuyeckas BEIMYIMHA,
3aKOH, TEOpHs, HAOJII0IeHHE, YKCIIEPUMEHT, MO,/ICIUPOBAHHE, MOJIEb, H3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMb! YpaBHEHHUH, TuHelHas GyHKuus, napabona, runepOona, uX rpaQyuxi u CBOHCTBA, TPATOHOMETPHICCKHE GyHKIMH:
CHHYC, KOCHHYC, TAHT'€HC. KOTAHTEHC, OCHOBHOE TPHIOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX IIPOCKIMH Ha OCH KOOP/AUHAT, CIOXEHHE BEKTOPOB.

Buoiozus: MeXaHWdeckoe IBIKEHHEe B JKMBOH mpupoje, Mubdys3us, ocMoc, TEIIOOOMEH XKHBBIX OPTaHHM3MOB (BHBI TEIUIONEPENauH, TEIIOBOE
paBHOBECHE), ANEKTPUUECKUE ABICHUS B JKUBOU IIPHPOJIE.

Xumus: JHECKpETHOE CTPOGHHE BEIIECTBA, CTPOEHHE ATOMOB H MOJIEKYJ, MOIb BEUISCTBA, MOJNSpHAS Macca, TelJIOBBC CBOHCTBA TBEPIBIX Tell,
JKHJIKOCTEH M ra3oB, 2JIEKTPHUYECKUEe CBOMCTBA METAILIIOB, SJIEKTPOJIATH YECKas JUCCOIHAIHsl, rabBaHHKa.

I'eoepaghus: BnaxHOCTh BO31yXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozus: IpeoGpa3oBaHue ABIKEHHI ¢ HCIIONB30BAHAEM MEXAHU3MOB, YUET TPEHUS B TEXHHKE, [IOAIUIHITHAKH, HCIOJH30BAHNE 3aKOHA COXPaHCHIA
HMITYJIbCA B TEXHHKE (pakeTa. BOTOMET H APYTHe), IBUTATENs BHYTPEHHErO CrOPaHHUs, IapoBas TypOuHa, OITOBO X0JIOMMIHAK, KOHIUIHOHED, TEXHOIOTHHA
TI0JIy4eHHs COBPEMEHHBIX MaTepUalioB, B TOM YHC/Ie HAHOMATePHAJIOB, M HAHOTEXHOJIOI'WH, JNEKTPOCTATHIECKAs 3aIlHTa, 3a3CMIICHUC 3IIEKTPOIPHOOPOB,
KCEepOKC, CTPYHHBIH IPUHTEP, HIEKTPOHArPEBATEIbHBIE IPHOOPSL, JEKTPOOCBETHTENbHEIE NPUOOPEI, rAbBAHAKA.

11 KJIACC
Pasnen 4. Jy1eKTpOoJMHAMHUKA

Tema 3. Maznumroe noje. INeKMpPOMAZHUMHAA UHOYKUUA

[TOCTOSHHEEIE MATHHTHL. B3auMozelcTBHE MOCTOSHHBIX MArHHTOB. MarHHTHOe noine. Bexrop MarHHTHOH WHIyKipH. IIpHHIMII CyIepIO3HINH
MarHuTHBIX mojel. Jluaun MarauTHo# wHaykuuu. KapTuaa TMHIA MarHUTHOM HHJIYKIIMA TOJIS IOCTOSIHHBIX MArHATOB.

MarauTHOE II0Ne MPOBOJHHEKA ¢ TOKOM. KapTuHa juHMI MHAYKIMM MArHUTHOTO IO JUIMHHOTO IPSMOTO IPOBOJHMKA X 3aMKHYTOTO KOJIBIECBOTO
IIPOBOIHUKA, KaTymKy ¢ TokoM. OmbIT OpcTena. B3aumoneiicTeue MpOBOJHHKOB C TOKOM.

Cua Amuepa, €€ MO1yJIb M HallpaBJICHHE.

Cuua JIopeHIa, €€ MOJLyJIb U HalpaBiIeHue. JIBIKEHHE 3apsHkeHHOM JacTHIBL B OJHOPO/IHOM MarHuTHOM noJe. PaboTa crumbt Jlopenua.

SIBNleHHE 3NEKTPOMArHUTHOM HMHAYKIMH. [[0TOK BekTOpa MarHHTHOH MHIYKIHH. DJIEKTPOJBIDKYINAs CHJIA WHIYKIH. 3axoH 3JEKTPOMAarHUTHOM

uuayknun Oapanes.
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BuxpeBOe JEKTPHUYECKOE T0TIe. DIEeKTPOJBHIKY A CHIIA HHIYKIHE B IIPOBOJHMKE, ABIKYIIEML. (IOCTYIATENBHO B O/IHOPOIHOM MAarguTHOM Il

IIpaBuno Jlenna.

WHIYyKTHBHOCTD. SIBjIeHHEe CAMOMHIYKIIUH. DIIEKTPOABIIKYIIAs CHIIAa CAMOMHTYKITHH.

DHeprust MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE IIOJIE.

TeXHHYECKHe YCTPOICTBA M HPAKTHYeCKOe IIPHMEHCHHE: TOCTOSHHBIE MAarHUTHI, JIEKTPOMATHATEL, SNCKTPOJBUTATENb, YCKOPHUTENH 3JIEMEHTaPHBIX
YacTHII, HHAYKIIMOHHAS [1€Yb.

Ilemoncmpayuu

OunelIT Dpcrena.

OTKIIOHEHHE DJIEKTPOHHOTO IIy4YKa MarHUTHBIM ITOJIEM.

JIvHEY MHAYKIUH MarHUTHOTO IIOJIA.

B3aumoieiicTBrE IBYX IPOBOJHHKOB C TOKOM.

Cuna Amrnepa.

JletictBue cuiibl JlopeHia Ha HOHBI YJIEKTPOIUTA.

SIBiTeHHE NMEKTPOMArHUTHON MHIYKIUH.

[Ipasumno Jlenna.

3aBUCHMOCTD 3JIEKTPOABUKYIIEH CHIIbI HHAYKLIHH OT CKOPOCTH H3MEHEHH] MArHUTHOTO II0TOKA.

SIBI€eHUE CaMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, iabopamopivle pabomul

M3ydyeHre MarHUTHOI'O IOJIST KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUS IIOCTOSHHOIO MarduTa Ha paMKy ¢ TOKOM.

HccieroBanue SBJICHUS 3JIEKTPOMArHUTHON HHIYKITHH.

Pasgen 5. KoJiedoanus U BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KOae0anus

Konebarenprasi cucreMa. CBOGOHBIE MexaHWYIecKde Kojebanus. [apMOHHYECKHE KOJNCOaHus. Ilepuos, 9acToTa, aMIUIMTY/A M daza xonecOaHuit.
[IpyXMHHBIN MasTHAK. MareMaTHYeCKHi MasTHUK. Y pABHEHHE MAPMOHHIECKHX Konebanuii. IIpeBparneHue SHEPTUM IPA TapMOHAIECKUX KOJIeOaHUSAX.

Kone6arensuelit kouTyp. CBOGOIHBIE IEKTPOMArHUTHBIE KOJNeOaHus B HCaIbHOM KoJIe0aTenbHOM KOHTYpPE. AHATOTHS MEXIY MEXaHHYECKIMHE H
3IeKTPOMArHUTHLIMA KosieGanumsimur. Popmyina TomcoHa. 3aKOH COXpaHSHHS SHEPTHHU B H/ICATBHOM KoneOaTenL>HOM KOHTYpe.

[IpencraBieHue 0 3aTYXaOMuX KoneOaHusX. BHyX/IeHHbIE MEXaHHIECKHE kosiebanus. Pesonanc. BrHYKI€HHBIE JIEKTPOMArHATHRIC KOJIeOaHMsI.

[Tepemennsiii Tox. CHHYCOMAAQNBHBIA ITepPEMEHHEI TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIHTYHOEe ¥ JeHCTBYIOImee 3HAYCHHE CUIIBL TOKa H
HaIPSDKCHUSL.

Tparcdopmarop. IIpomnsBoacTBo, nepenada W IOTPEOIEHAE SIEKTPUUCCKOH SHEPIHH. DKOJIOTHYECKHE PUCKH NPH IPOHM3BOJCTBE 3NEKTPOIHEPIUH.
KyneTypa HCIIOJIb30BaHMS SIEKTPOIHEPIHUH B IIOBCEAHEBHOMN JKU3HH.

TexXHHUECKHE YCTPORCTBA B MPAKTHYECKOE IPEMEHEHHE: JNEKTPUIECKHH 3BOHOK, TEHEPATOP IEPEMCHHOI0 TOKE, JIMHIH 3JeKTponepesay.



e...oncmpayuu

VcerieioBanye napaMeTpoB KoeGaTeIbHOM CHCTEMBI (DY KUHHBIA HTH MaTeMaTHYECKHii MasTHHK).

Hab6roieHIe 3aTyXaromux KoJeOaHHH.

VccleoBaHre CBOUCTB BEIHYK/ICHHBIX KOJCOaHUH.

HaGmoxenre pe3oHaHca.

CB0GOIHEIE 2JEKTPOMArHUTHBIE KOJEOaHus. _

OcIIUIOrpaMMBbI (3aBHCHMOCTH CHJIBI TOKA U HAIPAKEHHS OT BPEMEHH) ISl 3IeKTPOMATHUTHBIX KOJCOaHHH.

Pe30HAHC IPH TOCTEN0BATENLHOM COSMHEHHH PE3UCTOPA, KaTY KX HHIYKTUBHOCTH U KOH/ICHCATOPA.

Moieb THHUH EKTPOIEPEIadn.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Mccte[oBaHNE 3aBHCHMOCTH TIEPHO/IA MAIIBIX KOJIeOaHmH Ipy3a Ha HUTH OT JUIMHbI HUTH M MacCChI IPy3a.

VcciefoBaHme MIepeMEHHOT0 TOKA B IIelH H3 IIOCIEI0BATENbHO COC/THHERHBIX KOH/ICHCATOPA, KaTyIIKK 1 pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHblE 80JIHbI

MexaHHdeckue BOJHBL ycaoBHs pacupocrpaHenus. ITepuoa. CKOpOCTh paclpoCTpaHCHMs M JUTHHA BOJHEL. ITonepeynble ¥ MPOIOJIBHBIE BOJHEL.
Unrepbeperuns U THPpaKiiks MEXaHHIECKHX BOJIH.

3Byk. CKOpoCTh 3ByKa. ' pOMKOCTH 3ByKa. BpicoTa TOHA. TemOp 3BYyKa.

JJTeKTPOMArHUTHbIC BOJHBL YCJIOBHUS M3JIY4CHHS SMEKTPOMArHUTHBIX BOJIH. Bsammuas opuenTanus Bekropos E, B, V B 9JIEKTPOMArHUTHOM BOJIHE.
CBoifcTBa MEKTPOMAIHUTHBIX BOJIH: OTP@XKEHHE, IPEIOMIIEHHE, NIOJPH3aIHsl, mudpakmus, uarepdepernus. CKopocTh HIEKTPOMArHUTHBIX BOJIH.

[[Ikaja 3IeKTPOMarHUTHBIX BOJH. [IprMeHeH#e 9IeKTPOMAarHHTHBIX BOJIH B TEXHMKE 1 OBITY.

TIpHHIUIE! PAHOCBI3H U TeleBueHus. Pajuonokanus.

JIeKTPOMArHHUTHOE 3aTPsI3HEHAE OKPYKAOIIEH CPebL.

TexHMYECKre YCTPOMCTBA M IIPAKTHYECKOe IPHMEHEHHE: My3bIKalbHbIe HHCTPYMEHTEI, YILTpasBykopad JWArHOCTUKA B TEXHUKE U MEAMUMHE, panap,
paJHONPUEMHHK, TENICBH30D, AHTEHHA, TeIe(OH, CBY-neus.

Hemoncmpayuu

O6pa3oBanue U PacIpPOCTPAHEHHE [IOIIEPEYHBIX H IPOJOIBHBIX BOJIH.

Komneobiromeecs T€JI0 KaK HCTOYHHK 3ByKa.

Ha6mroieHHE OTPaXeHHS U IIPEJIOMIICHAS MEXaHHYECKUX BOJIH.

Ha6monenue uarepdepeHnnn 1 JHGPaKIHE MEXaHUIECKHX BOJIH.

3BYyKOBOH pe30HAHC.

Hab TroIeRre CBA3H FPOMKOCTH 3BYKa H BHICOTHI TOHA C aMILTUTYIOM M YaCTOTOH KoJieOaHuM.

WccnenoBadye CBORCTB dIIEKTPOMATHHTHBIX BOJIH: OTPaXeHHE, IPEJIOMIICHAC, NOTAPH3allis, JupaKys, HHTepQEePEHIHs.

Tema 3. Onmuxa

I'eomerpudeckas onTrka. IIpsamouHeiHoe pacIpOCTPaHEHHE CBETa B oxHOponHoit cpeze. JIyd ceta. ToyedHbIH HCTOYHUK CBETA.

OtpakeHHe cBeTa. 3aKOHEI oTpaxkenus csera. [locTpoenue H300pakeHU# B INIOCKOM 3epKale.



[Ipenomienue cBeTa. 3aKOHBI NPEJIOMIICHHS CBC1d. AGCONIOTHBI TOKA3aTells MPETOMICHHS. _.OJHOe BHYTPEHHES OTPAKEHHC. I[IpemenbHb.  yTOI
[OJIHOI'O BHYTPEHHETO OTPaXKEHUSL.

JTucnepcus cBera. CIOXKHBIA COCTaB oenoro ceeta. LIBerT.

Cobuparomue ¥ paccedBarolue JuH3bl. TOHKasd THH3A. ®oKycHOe pacCTOSHHE ¥ ONTHYECKas CHia ToHKo# ymE3bL IlocTpoeHne u300
COGHPAIOIINX M PACCEHBAIOLINX THA3aX. DOpMYJIa TOHKOH JIMH3BL VBenudeHHE, JaBaCMOE JIMH30M.

IIpeienbl IPEMEHIMOCTH F€OMETPHIECKOH ONTHKH.

BonHoBas onTuka. MHTepdepennus cBera. KorepeHTHbIE ACTOYHHUKH. Venopus HaOMOIeHAS MAaKCHMyMOB W MMHMMYMOB B pHTephepeHIMOHHOMA
KapTHHE OT JBYX CHH(a3HBIX KOI€PEHTHBIX HCTOIHUKOB.

Nudpaxiust cera. JuppakuuoHHas PpemeTKa. Venopre HaGIIOAEHHS TJIABHBIX MAKCHMYMOB IIpH  IIaJICHMH MOHOXPOMAaTHYECKOrO €BCTa Ha
M (pPaKIMOHHYIO PEIIETKY.

ITonspu3aius CBeTa.

TexHUUYeCKHe yCTpPOMCTBA W NPAKTHYECKOE IPHMEHEHHEe: O4KH, JIyla, ¢oToanmapar, IPOCKIMOHHBIH anmapar, MHKpPOCKOTL, TEJIECKOIT, BOJIOKOHHAs
OTITHKA, JU(paKIHOHHAs PEMETKA, ITOJIIPOUI.

Jlemoncmpayuu

IIpsAMoJIMHEHHOE PaCIIPOCTPAHEHHE, OTPAKEHHE U NPEIOMICHHE CBETA. Ontuyeckue IpudOpPHL.

[TonHOe BHYTpeHHee OTpaxeHue. Mojeab CBETOBOA.

HccieioBaHHEe CBOWCTB M300paKeHH# B JINH3aX.

Mojenu MEKPOCKOIIa, TeJIECKona.

Hab6mojenne uaTepd epeHIH CBeTa.

Ha6moieaue nudpakuyy CBeTa.

Ha6mo ileHie TUCIIEPCHH CBETA.

[NomyueHue CIEKTpa C IOMOUIBIO TPHU3MEL

[ToydeHne COeKTpa C HOMOIIBI0 JUPPAKIMOHHOH PEIIETKH.

Hab6mroieHue DoJIIpH3allii CBETA.

Vuenuyeckuii skcnepumenm, 1a60pamopHsie pabomaul

M3Mepenue 1oKa3aTelis PeJOMICHHS CTEKIA.

ViccnenoBaHye CBOMCTB H300paXeHHHM B JIMH3aX.

HabmoaeHue quCIepCHi CBETa.

Paspen 6. OcHOBBI cieNHAIbHON TEOPHH OTHOCHTEILHOCTH

['paHuIE] TPEMEHIMOCTH KJIACCHIECKOH MEXaHUKH. [TocTynaTsl CrenuanbHOR TEOPHH OTHOCHTEIBHOCTH: MHBAPHAHTHOCTH MOJYJIS CKOPOCTH CBETA B
BaKyyMe, IIPHHIIAI OTHOCHTEIbHOCTH OiHITEHHA.

OTHOCHTEIHHOCTH OJJHOBPEMEHHOCTH. 3aMe/JIeHHe BPEMEHH M COKPAIICHHUE JUTAHBL.

DHeprus K UMITYJIbC PEISATHBUCTCKON JaCTHIIBL.

CBs3b MACCHI C SHEpruel W MMITYJIFCOM PENSATUBHCTCKOH JaCTHIIBL. SHeprust MOKOL.

pakeHHi B



Pasnen /. KBanToBas ¢pusuka
Tema 1. Inemenmpl K6AHMOGOU ONMUKU
®orousl. Popmyna ITnanka cBsi3u sHepruu HOTOHA C €10 YACTOTOH. JHEPIHS U HMITYJIBC ¢ortoHa.
OtxporTie u uccnenosanue orosppexra. Onpite A. I'. CroneroBa. 3aKOHbI dorosddexra. YpapHerne DUHIITCHHA JUIL doroapdexra. «KpacHat
rpauuna» Gorospdexra.
Jasnenue cera. Onbite I1. H. JleGenesa.
XUMHYECKOE NEHCTBHE CBETA.
TexHHYECKHE YCTPOHCTBA i MPAKTHYECKOE IIpHMeHeHue: GoTodeMeHT, GOTOATIHK, CONHeUHAL Garapest, CBETOJIMOI.
JHemonucmpayuu
®oT03¢deKT Ha yCTaHOBKE C IIUHKOBOM IIACTHHOH.
HccneroBanne 3aKoHOB BHENHETO GoTosddexra.
CaeTonuo.
Conneuynas Oarapes.

Tema 2. CmpoeHue amoma
Moaens aroma Tomcona. Ousitel Pezepdopia 1o paccessHuIO 0 -4acTHIIL. [TnamerapHas MOJENb aroMa. I[Toctynars! bopa. M3ny4deHne U MOTNIOMCHHE

()OTOHOB IPH TIEPEXOAE ATOMA C OJHOTO YPOBHS SHEPIHH Ha APYroM. Bujb! CIIEKTPOB. CrekTp ypoBHeil SHEpIiH aTOMa BOJOPOAA.
BoJtHoBbIe CBOMCTBa yacThIl. Bonasl me Bpoiiist. Kopiry cKyIsapHO-BOJIHOBON AyalH3M.
CHOHTAHHOE ¥ BEIHY>KJACHHOE U3IIyYCHHE.
TexHAYECKHE YCTPORCTRA W IIPAKTHYECKOE IPUMEHEHHE: CIeKTPaIbHbIH aHaIA3 (CIIEKTPOCKOIL), JTa3ep, KBAHTOBBIH KOMIILIOTEP.
JHemoncmpayuu
Moaens ombita Pesepdopia.
OmnpejeneHue JUIAHBL BOJHBI Ja3epa.
Ha6moaeHue IMHEHIaThIX CIIEKTPOB U3y YeHHS.
Jlazep.
Vuenuueckuil skcnepumenm, 1a60pamopHvle pabomol
HaGmoaesue TMHEAYATOro CIeKTpa.

Tema 3. Amommnoe a0po
DKCIIEpUMEHTHI, JTOKA3bIBAIOMIME CIIOXHOCTh CTPOCHMS s/Ipa. OTKpHITHE PaNHOAKTHBHOCTH. OIBITHI Pesepdopra mo o1

pamMoakTUBHOTO H3IydeHns. Cpoiicrea anbda-, 6eTa-, raMMa-H3IIy ICHHS. BiMsHME pajHOaKTHBHOCTH Ha XKHUBBIC OPTaHU3MBIL.
OTkpeITHE TPOTOHA B HeliTpona. HykioHHas Moenb A1pa [eitzen6epra—Vipanenko. 3apsaa aapa. MaccoBoe 1uciio sapa. M3oTOnkL
Aunbda-pacraz. DIeKTPOHHBIA U IO3UTPOHHBI OeTa-pacnan. I'aMma-u3ITyeHHC. 3aK0H paJIM0aKTHBHOIO pacnaja.
JHEprus CBA3H HyKIIOHOB B siape. Sneprsre cuiibl. Jlehpext Macchl spa.
SInepuble peaknuu. JleleHue u CHHTE3 AAep.
Sneprsiit peaktop. TepmosneprsIi cunTe3. [IpoOreMsI H IIEPCHEKTUBEL AZIEPHOM SHEPTeTHKH. JKOJOTHIECKHE aCIICKTBI AIEpHOM 3HEPreTHKH.
DneMeHTapHBIE 9acTUIBI. OTKPHITHE MO3UTPOHA.

pEaCIeHHIO cocCTaBa



MeToapl HaOIIOIEHUS U PETUCTPAIliH SJIEMEHTaPHbIX YACTHIL.

dyHIaMeHTaAIbHBIE B3auMoelicTBus. EAMHCTBO ¢u3HyecKol KapTUHBI MUPA.

TexHUUECKHE YCTPOHCTBA M IIPAKTUYECKOE IPUMEHEHHE: JIO3UMETD, Kamepa BuIbCOHA, STIEPHBIHA PeakTop, aToMHast Gomoa.

Jlemoncmpayuu

CuéTYMK HOHUBUPYIOMMUX JACTHUII.

Vyenuueckuii sxcnepumenm, 1a6opamopvie pabomol

VcceioBagye TPEKOB YacTHII (110 TOTOBBIM pororpadusm).

Pasnen 8. DJIeMeHTbI ACTPOHOMHH H aCTPOQU3HKH

Jtans! pa3BUTHA acTpoHOMuUM. [[pEKIazHOE H MHPOBO33PEHIECKOEC 3HAUCHHC ACTPOHOMMHU.

B 3é31H0r0 Heba. Co3Be3mus, IpKue 3BE3/IbL, UIAHETHI, MX BUAUMOE JIBHXCHHC.

CoaneyHas cCHCTeMa. ,

Connne. Conneunast akTuBHOCTh. Mcrounnk sHeprun ConHia u 38E371. 3p&3/Tbl, KX OCHOBHBIE XapakTepucTHKH. Juarpamma «CIIEKTpaNbHBINA KJIace —
CRETHMOCTDY. 3BE3IBI [JIABHON IOCIENIOBATENLHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTEY JULA 3B&3J1 [TIABHON MIOCTE0BATEPHOCTH. BHYTPEHHEE CTPOCHHS
3p&3;1. CoBpeMEHHBIE TIPEICTABICHHS O IPOUCXOKICHHH U SBOIOIHMH CoJHIa ¥ 3BE3]1. DTaIlbl JKU3HHA 3BE3]L.

Mueunsnii [Tyt — Hama ["anakTuka. IMonoxenue u asmxkenue Conana B ['anakTuke. Tumsl ralakTUK. PaguorajlakTHKi U KBa3apkl. Yépuble JbIPHL B
SApax TraJaKkTHK.

Beenennas. Pacimpenne Beenennoii. 3akon Xab01a. PasGeranue ranakTuk. Teopns BoiboOro B3pbisa. PEIMKTOBOC H3TYHCHHC.

MacimrabHas cTpykTypa Beenennoi. MeraraakTHKA.

HepeéHHbIE ITpOOJIEMbBI ACTPOHOMMUH.

Vuenuueckue Habn00enus

HabmoeHis. HeBOOPYKEHHEIM [J1a30M C HCIOJIB30BAHHEM KOMIBIOTEPHBIX NPWIOKEHHH JUIA ONpPCCICHAS MON0KCHMS HeOecHBIX OOBEKTOB Ha
KOHKDETHYIO JIaTy: OCHOBHBIE co3Be3/ksi CeBepHOrO NOJIyIIapHs 1 APKUC 3BE3IBL

Ha6momenus B Teseckon JlyHsl, mianet, Mueunoro ITyTa.

0O0o0maromnee NOBTOPEeHHE

Pouib GU3MKH ¥ ACTPOHOMHUHM B SKOHOMHYCCKOH, TEXHOJIOTHUECKOH, COLMATBHOM A ITHYECKOH cdepax JAeATENbHOCTH Ie0BeKa, pOIb ¥ MecTO QpU3UKH B
ACTPOHOMHUH B COBPEMEHHOM HayYHOH KapTHHE MHPA, POJIb usuyeckoit Teopun B GOPMHPOBAHHIH IIpe/ICTABNEHHA 0 QH3MISCKON KapTHHE MHp3, MEeCTO
(pu3EUecKoi KAPTHHEI MApPa B 0OIIEM Py COBPEMEHHBIX eCTeCTBEeHHO-HAYUHEBIX IPECTABJIeHIH O MPHPOJIC.

MeknpeaMeTHbIE CBA3H

Nzyyenue Kypca Gu3HKH 6a30BOro ypOBHS B 11 kjacce OCyNIECTBISETCS ¢ YIETOM CONEpHKaTe/IbHBIX MEKIIPEIMETHBIX CBA3€H C Kypcamy MaTCMATHKIL,
GONIOTHH, XMMUH, Teorpad)iy H TEXHONOTHH.

Meoicnpedmemusle noHsmusl, CBS3aHHBIC C M3Yy9EHHEM MCTONOB HAyTHOTO 103HAHES: SBJICHWe, HaydHbli (axT, rumoresa, Qusmdicckas BeIMIHHA,
3aKOH, TEOPHsi, HAGJIONeH e, IKCIIEPHMEHT, MOJICIMPOBAHHIE, MOEIb, H3MEPCHHC.

Mamemamuxa: pelieHyie CHCTEMb] YPaBHEHHH, TPUTOHOMETPHICCKUE QYHKIEHA: CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPATOHOMETPUIECKOC
TOXIECTBO, BEKTOPHI M UX MPOCKIMH HA OCA KOOPIMHAT, CIIOXEHHE BEKTOPOB, IPOU3BOJHEIE SJEMEHTAPHBIX GyuKmii, TPH3HAKH moo0us TPEYrOJIbHUKOB,
ompeieJieHye ILIOMIAH INOCKAX QUTryp 1 00BEMa TelL.



Buonozus: SIEKTpAYECKHe SBICHHA B JKHBOM NpMpONE, KoJeOaTebHbIe IBHKEHHAS B JKUBOL .«pHPOJIE, ONTHYECKUS SABJICHIL B XKHBOU IL. YpOIE,
neiicTBre paJualyi Ha )XUBbIC OPTaHU3MBI.

Xumusi: CTpPOEHHE aTOMOB M MOJIEKYJ, KpHCTaIA4ecKas CTPyKTypa TBEPABIX TEJ, MEXaHM3MbI 0Opa3oBaHus KPHCTAJUIAYECKOH PEMETKY,
CIEKTPAIBHEIN aHaAIN3.

Teozpagua: MarHuTHbIE TIOMOCA 3eMITH, 3AI€KH MarHUTHBIX Py, doTochEMKa 3eMHOH TOBEPXHOCTH, IPE/ICKA3AHHC 3eMIIETPSICEHMH.

Texnono2us: THHAA IEKTPOIEPeay, TeHEePaToOp MEPEMEHHOr0 TOKa, SJICKTPOBHIATCIID, VHIyKIIMOHHAs Te4b, pajap, paIONIPUEMHIK, TENEBA30D,
anTenHa, Ternedon, CBU-meus, MPOEKIMOHHEI anapaT, BOJOKOHHAs ONITAKA, conHevHas 6arapes.

ILJIAHUPYEMBIE PE3YJIBTATHEI OCBOEHHUS MPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA30OBAHUA
OcBoenne ydebHoro mpeamera «QDusnka» Ha YPOBHC CPEJHETO obmero obpasosanus (6a30BBIH ypOBEHb) JOJKHO obecmeunTh NOCTHXKEHHE
CIIEIYIOMMX JIMIHOCTHBIX, METAPEAMETHBIX H TIPEAMETHBIX 06pa3oBaTENIbHBIX Pe3YIbTATOB.

JINUHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yIbTATHI OCBOCHHS y4eOHOro Ipeamera «@®u3HUKay TOIKHBI OTPAXaTh TOTOBHOCTB H CIIOCOOHOCTH 00yJaronwxcs pyKoBOJCTBOBATHCA
c(OpMUPOBAHHO} BHYTPEHHEH ITO3HUIHEH JIMIHOCTH, CHCTEMOH II€HHOCTHBIX OpHMEHTAIMH, MO3UTHBHBIX BHYTPCHHHX y6exIeHnii, COOTBETCTBYIOIIHX
TPaJUIMOHHBIM IEHHOCTSM POCCHHCKOTO 06IecTBa, pACHIMPEHHE JKH3HEHHOIO ONbITa U OIBITa JeSTENBHOCTA B IIPOIIECcce peau3alii OCHOBHBIX
HarnpapJieHui BOCIHTATENbHON NEITeIBHOCTH, B TOM HHCIIE B HaCTH:

1) rpaI1aHCKOro BOCIHTAHMSA:

c(pOpPMUPOBAHHOCTH TPAXKIAHCKON TO3UITHH 06y4aromerocs: Kak aKTHBHOTO ¥ OTBETCTBCHHOTO WICHA POCCHIICKOTO O0IIeCTBA;

IIPEHSTHE TPAAUIIHOHHBIX 00IIEeYeI0BeYECKAX IyMaHHCTHICCKAX 1 JIeMOKPATHYECKIX IEHHOCTEH;

[OTOBHOCTb BECTH COBMECTHYIO EATEIBHOCTH B HHTEpecaX TIPaXJaHCKOro obIecTBa, y4acTBoBaTh B CaMOYIPABICHMA B 00Opa3oBaTeIIbHOMN
OpraHu3aluH;

yMEHHe B3aMOeHCTBOBATh ¢ COLHANBHBIMY HHCTUTYTAMH B COOTBETCTBHH C MX (YHKIUAMH U Ha3HAYCHUCM;

FOTOBHOCTH K TYMAHHTAPHOH H BOJIOHTEPCKON NEATENLHOCTH;

2) NATPUOTHYECKOr0 BOCITHTAHHSA:

c(OpPMHPOBAHHOCTH POCCHHCKOMN TPaXTaHCKOH MACHTHHOCTH, HaTpUOTH3MA,

[IeHHOCTHOE OTHOIIEHHE K TOCYIAaPCTBEHHBIM CHMBOJIAM, TOCTIKCHHAM POCCHICKHX YJEHEIX B 001aCTH Gu3NKA B TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMSL:

¢()OPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS], STHECKOrO IOBEACHIA,

CHOCOBHOCTH OIEHUBATE CHTYAIAIO U IPUHAMATH OCO3HAHHBIC PEIICHNs, OPACHTHPYACH Ha MOPATLHO-HPABCTBEHHbIC HOPMBI 1 IICHHOCTH, B TOM YHCIIE
B JIEATEILHOCTH YIEHOIO;

0CO3HAHHE JIMYHOTO BKIIAJA B IOCTPOEHHE YCTOMIHBOrO Oy XyIIero;

4) 3cTeTHYECKOro BOCIIHTAHMSA:

ACTETHUECKOE OTHOMIEHHE K MEPY, BKIFOYast 3CTETHKY HaYYHOTO TBOPIECTBA, IIPHCYIICTO (u3muecKoi HayKe;

5) TpyA0BOr0 BOCIIATAHMA:



Wi iepec K PasiHYBEM chepaM npodeccnonalbhvd JEATeBHOCTH, B TOM THCIIE CBASAHHBIM C { -3MKOW M TEXHHKOH, yMEHHE COBEPIIATH OCO3: AHBIHA
BEIGOp Gy Iymeil npodeccun 1 peaTu30BbIBATE COOCTBEHHBIE XU3HEHHDIC ILIAHEL,

[OTOBHOCTb H CIIOCOBHOCTH K 00pa3s0BaHHIO U CaMOOOPa30BaHMIO B 00JIACTH (U3MKHE Ha IPOTHKEHUH BCEH XU3HU;

6) IKOJIOTHIECKOr0 BOCIIHTAHUS:

c(pOPMHPOBAHHOCTD HKOTOTHIECKOM KYJIbTYPbl, OCO3HAHNE [I0GANTBHOTO XapaKTepa SKOJOrHIeCKIX Npoodiem;

[LJIaHAPOBAHIE M OCYIECTBICHHE JeHCTBHIl B OKPY)KAIOMeH cpefie Ha 0CHOBE SHAHUA 1ieJieil YCTOWIUBOTO Pa3sBUTHS YEIOBEICCTBA;

pacIIFEpeHIe OIbITa e TeTbHOCTH SKOIOTHIECKOH HAPaBICHHOCTH Ha OCHOBE AMEIOIIXCcs 3Hanuil Mo pusmke;

7) HeHHOCTH HAYIHOI0 03HAHHSA:

cpOpPMHAPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BuTHS GH3MICCKOH HAYKH,

OCO3HAHWME IEHHOCTH HAyJHOH JIeSTeNbHOCTH, IOTOBHOCTH B IPONECCE H3YHCHHS (U3MKH OCYIIECTBISTE IPOEKTHYIO M ACCIIEI0BATENBCKYIO
JIeTeJIbHOCTD UHIMBUYaJIbHO U B IPYIIIIE.

METAIIPEIJMETHBIE PE3YJIbTATBI
Io3HaBaTeIbHbIE YHHBEPCAIbHbIE ydeOHble JeificTBAN
Ba3oBble JIoru4ecKue JeHcTBas:
CaMOCTOSTENHHO (OPMYITHPOBATH U AKTYAIH3HPOBATH IIPOOIEMY, PACCMATPHBATE eé BCECTOPOHHE;
OTIPE/ICTIATE e JIEATENbHOCTH, 3a/1aBaTh IapaMeTPhl i KPHTCPHH UX JIOCTIOKCHHS,
BBISBIIATH 3AKOHOMEPHOCTH H IPOTHBOPEYHs B PACCMaTPUBAEMBIX (PHU3MIECKUX SBICHUSX;
pa3pabaThiBaTh [LIAH PeIIeHHUs ITPOGIEMb ¢ YIETOM aHaATH3a HMEIOIINXCA MaTepHAIbHBIX H HEMAaTEPUAIBHBIX PECYPCOB;
BHOCHTb KOPPEKTHBHI B IESTEILHOCTD, OIIEHUBATL COOTBETCTBAE PE3YJIbTATOB IEIBM, OIleHHBATh PUCKY HOCIEACTBHH AEATEIBHOCTH,
KOOPJMHHPOBATH H BHIIOJHATH paboTy B yCIOBHAX PEabHOrO, BUPTYAILHOTO M KOMOWHHPOBAHHOTO B3aMMOICHCTBHS,
pasBHBaTh KPEaTHBHOE MBIILIEHHE IIPH PEIICHAN KI3HCHHBIX mpobIeM.
BazoBble HCCJIeA0BATE/IbLCKHE NeHCTBHA:
BJIAJIETh HAYYHOH TEPMUHOIOTHEH, KIFOYEBbIMH MIOHATAIME U METOIaMU (GU3HMIECKOH HAYKY;
BITAJIeTh HABBIKAMH Y4eOHO-HCCIEI0BATENbCKOM U IPOCKTHOH JACATEIbHOCTH B 061acTy (U3UKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CaMOCTOATEIIEHOMY
ITOMCKY METOJIOB PEIleHus 3aad PHU3MIECKOro COCPKAHHUS, IPUMCHEHHFO PAsIIMIHbBIX METO/I0B [TO3HAHWS,
BIIAJETh BHIAMHA JESTENHHOCTH MO MONYyYSHHIO HOBOrO 3HAHHSA, €r0 HHTEePIpETAIiH, peoOpa3OBaHMIO M MPUMEHEHHIO B PasIHIHBX
CHTYyaIHsX, B TOM YHCIIe IIPH CO3AHNH YUCOHBIX IIPOEKTOB B o6macti GU3KKH;
BBISBIATH [[PAYMHHO-CIIE/ICTBEHHbIE CBS3H U aKTyaIM3UpPOBATh 3a/iady, BBIIBUIATE IHIOTEY e pellleH s, HaXOMUTh aPTYMEHTHI IS J1I0Ka3aTebCTEa
CBOHX YTBEpP)KIEHUH, 3a1aBaTh IIapAMETPBI U KPUTEPHH PELICHIA;
AHATH3HPOBATE NOTYYEHHBIE B XO/€ PEIICHHUS 3a/[aqi Pe3yIbTaThl, KPUTHICCKH OLCHUBATL HX JOCTOBEPHOCTD, IPOrHO3APOBATh H3MEHCHUE B HOBBIX

yaeOHBIX

YCJIOBHUAX,
CTaBHUTh U (bOpMyIII/IpOBaTB cOOCTBEHHBIC 33JI1aYH B O6pa30BaTeJIBHOf;I NeITEeIbHOCTH, B TOM YHUCIIC Ipu U3yICHHH (pI/I3I/IKI/I;
J1aBaTh OIIEHKY HOBBIM CUTYallHIM, OLICHHUBATDH HpI/IO6pCTéHHI>Ii;I OIIBIT;
YMETH NEPEHOCUTD 3HaHuA 110 (I)I/ISI/IKG B IPaAKTHYIECKYIO 00JIaCTh KUIHEIEATCIIBHOCTH;



yM. .b HHTETPUPOBATh 3HAHMS U3 PasHBIX IPEIME  .BIX obnacreii;
BBIIBAIATH HOBBIC HJIEH, IPE/UIaraTh OPUrHHATBHBIC IIOJXOBI H PEINCHNS,
CTaBWUTH [IPOOIIEMBI U 33/[a49H, JIOMYCKAIOIHe AbTEPHATHBHBIC PEIICH.

Pa6oTa ¢ uadopmanueii:
BIAJeTh HABBIKAMH IIOJydeHHs HHopMarmu (U3TIECKOTo COACPXKAHMA M3 JCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOATENHHO OCYIIECTBILATE TIOMCK,

AHAITH3, CACTEMATH3AIIHIO M HHTEPIPETAIlMI0 HHPOPMAIIHH PAasIINIHBIX BUIOB 1 ¢opm IpeacTaBieHuUs;

OlIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINH;

JICIIONB30BaTh CPeACTBa HHPOPMAIIMOHHBIX ¥ KOMMYHHUKAHOHHBIX TeXHOJNOrHIA B PEIEHHH KOTHHTABHBIX, KOMMYHUKATHBHBIX H OpraHu3allMOHHBIX
3afgay C COOIIONeHHeM TpeOOBaHHWM SPrOHOMMKH, TEXHUKH 6e3011aCHOCTH, TWIHEHbI, PECYPCOCOEPeNeHus, PABOBBIX M ITHICCKHX HOPM, HOPM
AH(OPMAHOHHOM 6€3011aCHOCTH,

C03/1aBaTh TEKCTHl (DU3MYCCKOTO CONCPKAHUSA B PA3IHIHBIX gopmaTax ¢ y4IETOM Ha3HAYCHHUS pH(OpPMAIAK U TENeBOH ayIUTOPHH, BHIOMpad
ONTHMATBHYIO GOpPMY IIPEJCTABICHIUS ¥ BU3yaIU3alHH.

KoMMyHHKATHBHbIE YHHBEPCATbHbIE y4eOHbIe NeHCTBHSI:

OCYIIECTRIIATH OOLIEHNE Ha yPOKax QHU3HKH H BO BHE-ypPOYHOH JeATeIbHOCTH;

pAacIIO3HABATH IPEIIOCHUIKA KOHQIMKTHBIX CHTYAIlH B CMSTIaTh KOHQIIMKTEL;

Pa3BEPHYTO ¥ JIOTMYHO H3J1araTh CBOIO TOUKY 3PEHHS C HCIIOTR30BAHIEM S3BIKOBBIX CPEACTB;

OHHMATh ¥ HCIIOIB30BATH IPEUMYIIECTBA KOMAH/HOM i HHIMBU/yalbHON paboThL;

BLIGMpATh TEMATHKy M METO/IbI COBMECTHBIX JICHCTBUH C yIETOM 0OIMX HHTEPECOB M BO3MOKHOCTEH KaXI0ro WIeHa KOIICKTHBA,

[IPHHMMATh 1eJ COBMECTHOH JCATENBHOCTH, OPIaHM3OBBIBATL H KOOPAMHEPOBATH JCHCTBHA MO €€ JOCTHXCHMIO: COCTABIIATH IIaH JeHCTBHH,
pacIpeesATh PONM ¢ yIETOM MHECHHH Y9aCTHHKOB, 0GCYXKIATh Pe3y IbTATb COBMECTHOH PaboTHI;

OIlCHHBAThH KAYECTBO CBOET'O BKJIAJa H KXKIOTr0 yJacTHHKA KOMaH/Ibl B 06K pe3ysIbTaT [0 Pa3spaboTaHHBIM KPUTCPHAM;

[Ipe/IaraTh HOBbIE MPOEKThI, OLICHMBATE HCH € IO3HIIMH HOBUHE, OPUTHHATHGHOCTH, IPAKTHYECKOH 3HAYAMOCTH;

OCYLLeCT BISTH IO3ATHBHOE CTPATETHYECKOE NIOBEICHNE B PASIMHIHLIX CHTYAIHAX, IIPOSIBIIATH TBOPYECTBO H BOOOPAXKEHHS, OBITH MHUITHATUBHBIM.

Pery/sTHBHbIC YHHBEPCAIbHbIE YIeGHbIC NeHCTBHS
Camoopranusanmsi:
CaMOCTOSTENHHO OCYIIECTBISITH O3HABATEIbHYIO JEATEIBHOCTE B ob6sacty QU3NKU W aCTPOHOMHH, BBISIBIIATH Ipo6eMEL, CTaBUTh H (HOPMYITHPOBATE

cOOCTBEHHBIE 3a/1a49H;

CAMOCTOSATEIbHO COCTABNISTH IUTAH DEIIeHHs PACYETHRIX M KAYECTBEHHBIX 3a/atd, ILIAH BLIIOTHCHHA IIPAKTHYECKOH paboThl ¢ yYETOM HMEIOMIMXCH
pecypcoB, COGCTBEHHEIX BO3MOXKHOCTEH 1 IpeIOYTeHNH,

7aBaTh OLEHKY HOBBIM CHTYallHsIM;

pACIIMPSTH PaMKH y4eOHOro IpeAMETa Ha OCHOBE JITIHBIX IpeAnOYTeHHH;

JeNATh OCO3HAHHBIA BEIGOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTE 3a PEIICHHE;

OLICHIBAThH NPHOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (DOPMHUPOBAHUIO W MPOSIBICHUIO 3PYIHLHMM B o6macTH (DU3HEKH, TIOCTOSHHO MOBBIATE CBOH 06pasoBaTeNIbHBI M KYJIBTYPHBIA

ypPOBEHB.



CaMOKUHTPOJIb, SMOIHOHATLHBIH HHTE/LIEKT:

JlaBaTh OLEHKY HOBBIM CHTYAI[HsIM, BHOCHTH KOPPEKTUBBI B IEATEILHOCTD, OLIEHHBATh COOTBETCTBHE PE3yJIbTATOB NCIIM;

BJIAeTh HABHIKAMH II03HABATENBHOM pedIeKCHH KaK OCO3HAHNS COBEPIIACMBIX JefCTBHN 1 MBICTUTENBHBIX TIPOLECCOB, HX PE3yIbTATOB 1 OCHOBAaHHIA;

HCIIONB30BaTh MPAEMBI pedieKcuy Uist OIICHKH CHTYallnH, BBIOOPA BEPHOT'O PEICHUS;

yMeTh OI[eHMBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS IO HX CHIDKEHHIO;

[IPHHAMATH MOTHBBI H apTYMEHTBI APYTUX [PH aHATH3E pe3yIbTaToR JIeSTEIILHOCTH,

IpUHUMATH ce0sl, TOHUMAas CBOH HEJIOCTATKA H JIOCTOUHCTBE,

[IPMHHAMATH MOTHBEI H apTYMEHTbI JPYTHX IIPH aHAH3E PE3yIbTaTOR JIESITEIIHOCTH,

IIPU3HABATH CBOE IIPaBo U IIPaBo JAPYTHX Ha OIIUOKH.

B mpomecce JOCTHXEHHs JIIHOCTHBIX PE3yJIbTaTOB OCBOCHUA TIporpaMMBl 0 Qu3swke JUls ypOBHS CPEIHEr0 o6mero obpasoBaHds y 00yJarOIIMXCsl
COBEPIIEHCTBYETCA SMOIUOHAIBHBIH HHTEIIICKT, npenoaraomui chopMUpOBaHHOCTb!

CAMOCO3HAHHS, BKIIOYAIONIETO CIIOCOOHOCTh IOHMMAaTh CBOE  HMOIHOHAILHOC COCTOSIHME. BHJETh HalpaBieHHs Ppa3sBUTHA cOOCTBEHHOM
AMOIHOHATLHOM Chepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryTHPOBAHUS, BKIIOYAIONIET0 CaMOKOHTPOIb, yMEHHE NPUHUMATL OTBETCTBEHHOCTD 3@ CBOE NOBEJEHHE, CIOCOOHOCTD aJanTHpOBaThC K
»MOLHOHATBHBIM H3MEHEHUSM U LIPOSBIATH THOKOCTE, OBITh OTKPBITEIM HOBOMY;

BHyTPEHHeH MOTHBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTHXCHHIIO €M ¥ yCIexy, ONTHMU3M, MHHIIHATUBHOCTD, yMEHHIE JeiicTBOBaTh UCXOMAS H3
CBOHMX BO3MOXXHOCTEHH;

SMIIATHH, BKITIOYAIONIell CIOCOGHOCTS MOHUMATh SMOLHMOHANBHOE COCTOSHAC APYTHX, VUHTHIBATH €0 IMPH OCYHIECTBICHUM 0OLICHHS, CTIOCOOHOCTD K
COUYBCTBHUIO U COIIEPEIKUBAHMIO;

COLMATbHBIX HABBIKOB, BIJIFOYAIOIIMX CIIOCOOHOCTE BBICTpAUBATh OTHOLICHUSA C APYTHME JEOAbMH, 3a00THTECH, NPOSBIISTH HHTEPEC ¥ paszpeliarb
KOH(IUKTHL

IPEJMETHBIE PE3YJIbTATBI

K kouiy o6ydenus B 10 kiacce peIMETHBIE PE3yILTATHL Ha 6a30BOM yPOBHE JIOJDKHBI OTpakaTh copMUPOBAHHOCTE Y 00y YarOIHXCS YMEHHH

JAEMOHCTPHPOBATh Ha IIPUMEPaxX POk U MECTO (pu3nKy B HOPMUPOBAHHH COBPEMEHHOH Hay4JHOM KapTHHBI MHPA, B PA3BUTHH COBpPeMEHHOM TEXHUKH A
TeXHOJIOTHii, B IPAKTHYECKO JesTeTbHOCTH JIOJIEH,

YYUTHIBATH [PAHUIBL PUMEHEHHS H3YICHHBIX du3muecKuX MOJENeH: MaTepHanbHas TO4Kd, MHCpIHAbHAA crcreMa OTCuéTa, abCONOTHO TBEPOE
Tes0, UACANbHBIA ra3, MOJICIH CTPOSHHS ra30B, JKHKOCTel ¥ TBEPIBIX TeJl, TOUSHHbIH HIEKTPIHIECKHH 3apst Py peIlCHIH ¢uzmueckux 3aAad;

pacrmo3HaBaTh (QU3MICCKUE ABICHUSL (mpomecchl) B OOBACHATH X HA OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYIPHO-KHHETUYECKON TEOPUH CTPOCHHMS
BEIIeCTBa M JJEKTPOJMHAMHKH: PABHOMEPHOE M PaBHOYCKOPCHHOE IpSIMOJMEEHHOE JBHKEHHE, CBOOO/HOE NajeHue Tel, JBIDKEHHE IO OKpPYXXHOCTH,
UHepLHsl, B3aMMOJEHCTBHE TEll, nuddysust, GPOYHOBCKOE JBIDKEHME, CTPOCHHE JKEIKOCTeH ¥ TBEPABIX Tell, M3MeHeHue obbhEma Ten IHpH HarpeBaHuU
(OXJI@KIEHNN), TEIUIOBOE PABHOBECHE, HCIIAPCHHE, KOH/ICHCAIIA, [IIaBJeHHe, KPUCTAILTM3AINS, KACHHE, BJIAXHOCTE BO3/IYXa, NOBBIIIEHHUE NABJICHUSI rasa
IIPH €0 HarpeBaHHH! B 3aKPBITOM COCYAC, CBA3D MEXIY apaMeTpaME COCTOSHHS Ia3a B H30IPOLeCcCax, SIeKTPH3Ai Tel, B3aUMOICHCTBHE 3apsAJIOB;

OIIFCLIBATH MEXAHHIECKOE JBIKEHHE, HCIONB3Ys (u3NIeCKue BEIMIHHBL: KOOPIHHATA, IyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHUia,
MMILYJTbC Tela, KMHeTHYECKas SHEPrusl, MOTCHIMANbHAs SHEPIHi, MexaHuyecKas pa6oTa, MexaHHYeCKask MOIIHOCTD; IIPH OTIMCAHMIH IPaBIJIBHO TPAKTOBATH



dusmaeckuit CMBICIT HCIOJIB3YEMBIX BEIMHIH, HX 0603h.. {CHUS U €IMHHUIBL, HaXOMUTh GOPMYJIbl, CBS3. LAMOIIHE JAHHYIO QuU3MIECKYIO BENUYAHY C I}, - AMH
BEJIMYMHAMMU;

ONMCHIBATH H3y4eHHBIE TEIUIOBBIE CBOWCTBA TEN U TEIUIOBBHIC ABJICHHA, MCIONB3YS (M3UdYECKHe BENMIUHBI: JABJICHHE Ta3d, TeMIeparypa, CpeIXHsl
KUHETHYECKas SHEPTHs XA0THUECKOTO JIBIKEHHS MOJICKYIl, CPEAHCKBAIpATHIHAA CKOPOCTH MOJIEKYII, KOJMYECTBO TEIIOTHL, BHYTPEHHIAT sHeprus, pabora
raza, K03QQHUIMEHT [OJE3HOr0 AeHCTBHA TEIIOBOIO ABUTATEI; IIPH OIFICAHHHM IIPABUJIBHO TPaKTOBAaTh u3mHecKuii CMBICT HCTIONB3YEMBIX BETHIIH, 1750:4
0603HAYCHIS ¥ €IMHHIIbI, HAXOMUTh (GOPMYIIBL, CBS3bIBAIONINE NAHHYIO (u3HUecKyo BEIHYMHY C IPYTHMHU BETHIHHAM;

ONHCHIBAT H3yYEHHBIE JJIEKTPHYECKHE CBOMCTBA BEIICCTBA H YJIEKTPHUECKHE SIBICHUS (mpoiecchl), HCIOIb3YA (usuueckue BEIHIMHBL
3JIEKTPUYECKHH 3aps]l, SJIEKTPIYECKOe NoJIe, HATIPSKEHHOCTH [0S, OTEHIHAT, Pa3sHOCTh MOTCHIMATOB; TIPH OIMCAHMH IPAaBHIBHO TPAKTOBATH ¢Qu3HYECKHI
CMBICJT HCIIONB3YEMBIX BEIMYMH, WX OOO3HAdeHWs W CIWHMIBL YKashiBaTh GopMyIbL, CBA3BIBAIOLIHE IAHHYIO (U3MIECKYI0 BENMYHHY C JPYrIMH
BEJINYMHAMH;

AHATH3UPOBATh (PU3MUECKUE IPOIICCCHl U SBJICHHA, pcnonp3ys (u3ndeckue 3aKOHBI H IPHHIMIBL 3aKOH BCEMHPHOIO TATOTEHHS, I, I u Il 3akOHBI
HbI0TOHA, 3aKOH COXPAHEHWs MEXaHHYECKO! SHEpIuH, 3aKOH COXPaHCHHS MMITyJbCa, IPUHIIAI CYTIEPIIO3HIAHA CHJL, TIPHHIHI paBHOIPABHs HHEPIHATHHBIX
CHCTEM OTCYETa, MOJIEKYJISIPHO-KAHETHYECKYIO TEOPHUIO CTPOCHHS BEIICCTBA, [A30BBIC 3aKOHBI, CBSI3b Cpe/HEl KHHETHIECKOH SHEPTHH TEIIOBOTO JIBHOKCHUS
MOJIEKY]l ¢ aOCONIOTHON TeMIepaTypoH, mepBhIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS 9IIEKTPHYECKOTO 3apsifia, 3aKOH Kyona, Ipy 3TOM pa3iudarh
CJIOBECHYIO (POPMYIIHPOBKY 3aKOHA, €0 MATEMATHIECKOS BRIPAKCHNC I ycnoBus (rpaHmIpbl, 00JIacTH) IPUMEHHMOCTH;

00DBICHITh OCHOBHBIE IPHHIUIIBI JACHCTBUS MAallliH, puGOPOB M TEXHHYECKUX YCTPOHCTB; PasiIHiaTh ycmoBHs nX 0€301aCHOTO MCIOJL30BAHMS B
[TOBCEIHEBHOM KUA3HH;

BBLIIOJTHATE SKCIICPHMEHTHI 110 HCCIIEIOBAHAI0 PU3HYECKUX SBTCHMH ¥ IIPOIIECCOB ¢ HCIOIB30BAHHEM NPAMBIX H KOCBEHHBIX HU3MEPEHUH, IPH 3TOM
dopmympoBars mpobiemy/3ajady H THIOTE3Y y4eOGHOro JKCIEPHMEHTa, coOUpaTh YCTaHOBKY M3 MpeJUTOKEHHOro 000pyI0BaHUs, HIPOBOUTE ONBIT H
$opMyIHpOBATh BBEIBOJBI;

OCYIIECTBIISTh NPsIMbIE M KOCBEHHBIC H3MCPCHHS GHU3UUECKUX BEIAYHH, IPH 3TOM BHIOMpATh ONTHMANbHBIHA croco0 HM3MEPEHHsI W HMCIOIB30BaTh
H3BECTHBIE METOBI OI[CHKH IIOrPEIIHOCTEN H3MEPEHHH;

JCCIIe0BaTh 3aBHCHMOCTH MEXTY (U3MYeCKHMH BEIHIHHAMH C MCIIONb30BAHMEM IIPAMBIX M3MEpPEHHH, IPH STOM KOHCTPYHpOBATH yCTaHOBKY,
(UKCHPOBATH PE3yNIbTATHI [10JIy9eHHOM 3aBHCHMOCTH (PU3MICCKHX BEIMYHH B BA/IC TabuuIL ¥ TpaduKoB, JeNaTh BHIBOJBI IO pe3yIbTaTaM HCCICIOBAHHUS;

cobnroaTh Ipasuiia Oe30IIacHOro TpyJa NpH NPOBEACHHH HCCOeNOBaHMi B paMmKax ydeOHOro SKCIEPUMCHTA, yqe6Ho—HccnezxosaTenbc1<oﬁ i
IIPOEKTHOM AESTENHHOCTH C HCIOIb30BAHAEM H3MCPHTENIBHBIX yCTpPOMCTB ¥ 1ab0paropHOTo 000pyI0OBaHHS;

pelaTh pacyETHbIE 3a1a4H C ABHO 3alaHHOM (QU3UIECKOH MOJIENIBIO, HCIIOJB3Y S (u3HgecKie 3aKOHbI M IPHHIAIbL, Ha OCHOBE aHaJIM3a yCJIOBHS 3312491
BBIOUpaTh (H3MIECKYIO MOJeNb, BBIACIATH (u3mpyeckue BeTHIHHBI U (GOPMYIIEL, HeobOxomuMBble i €€ pelleHus, IPOBO/IUTh pacu€Tsl U OIICHUBATH
PEaNbHOCTD MOyYeHHOTO 3HAUECHHUS ($u3rIeCKOH BeIMYNHEI,

pelaTh Ka4eCTBEHHBIE 3a/@ud: BHICTpamBarh JIOTMYECKH HENPOTHBOPEUHBYIO IIEHOYKY paccyXIeHuil ¢ ONOpOH Ha H3Y4CHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ QU3AYCCKUC SBICHHU;

HCIIONB30BATh IIPU pELICHHH YJeOHBIX 3a/a4 COBPEMCHHBIC pH(OPMAIMOHHBIE TEXHOJOIHA ULl IIOHCKA, CTPYKTYPUPOBaHHS, HHTEPIPETAINM H
HpelcTapieHus y4eOHOH | HAy4YHO-TIOILYJISIPHOH HHQOPMAIHH, MOJIy9eHHONW M3 Pa3NUYHBIX HCTOYHUKOB, KPHTHYECKH aHAIM3MPOBATh IIOTY4aEMYIO
uH(bOpMAaIIHUIO;



PMBOIUTH MPUMEDHI BKIAZa POCCHHCKHX H 3a yOCKHBIX yuEHBIX-(U3UKOB B PasBUTHE Hay. .., O0BSCHEHHE MpPOUECCOB OKPYXKaIomero M. sa, B
pa3sBHTHE TEXHUKH U TEXHOJIOTHIA;

FCIIONB30BaTh TEOPETHUECKHE 3HAHMS 1O (QU3MKEe B MOBCCIHEBHOH XXM3HM LA oGecTiede s Ge30MACHOCTH TpH OOpalleHmy ¢ IpubopaMu H
TeXHHUIECKHAMH YCTPOHCTBAMH, JLIsl COXPAHEHHSI 3/[0POBbsl M COOJIOICHHS] HOPM SKOJIOTHICCKOT0 MOBEACHHA B OKpYKarollei cpelie;

pa6oTaTh B TPYIIE C BHIIONHEHHEM DA3THYHBIX COLMANBHBIX POJEH, IIIaHUPOBATH paGoTy TIpYIIIEL, PAllMOHANBHO PaclpeaesaTh 00513aHHOCTH H
ITAHAPOBATH JESTETHHOCTh B HECTAHIAPTHBIX CHTYAIUAsX, aJIeKBATHO ONEHMBATH BKIAJ KKIIONO H3 YYaCTHHKOB IPYIIIEl B PEIICHHE paccMaTpuBaeMoi
IpoOIEMBL.

K xoHiy o6ydenus B 11 kiacee npeMETHEIE Pe3yJIbTaThl Ha 0a30B0M YPOBHE IODKHBI OTpaKATh chOpPMHPOBAHHOCTH y 00YHAFOIIHXCS yMEHHUH:

JIEMOHCTPHPOBATh Ha IPHMEPAX POJb B MeCTO GHU3MKU B HOPMHPOBAHUH COBPEMEHHOI Hay4yHOM KapTUHBI MHpA, B pasBUTHH COBpPEMEHHOM TeXHUKU H
TeXHOJIOTHH, B IPaKTHYIECKOH JesITeTLHOCTH JIFO/ICH, ETOCTHOCTD ¥ EINHCTBO bu3udIecKoi KapTHHBI MUPA;

yUHTHIBATH TPAHUIIB] IIPHMEHEHHs H3YYCHHBIX (H3HYECKHX MOJENeH: TOdEeUHBIH HIEKTPHUYECKHil 3apsjl, Jyd CBeTa, TOUYCHUHBIH MCTOIHUK CBETd,
sylepHas MOJiellb aTOMa, HyKJIOHHAs MOJIeNlb aTOMHOI'0 4/1pa NPH PEIICHHH (bu3nYecKux 3a1a4;

pacro3HaBath (H3AUECKHE SBICHHA (IPOLECCH) H OOBACHATL MX HA OCHOBC 3aKOHOB NEKTPOMHAMUKA H KBAHTOBOM (H3MKH: JIICKTpHIECKAT
IPOBOIMMOCTE, TEIUIOBOE, CBETOBOE, XHMUYECKOE, MAHMTHOE NEHCTBHS TOKa, B3aMMOJIEIiCTBHE MArHHTOB, JJEKTPOMATHUTHAA WMHJYKLHL, nelcTBHE
MArHHTHOTO IIONS Ha MPOBOJHHK C TOKOM M JBMKYIMHCS 3apsijl, SJIEKTPOMArHHTHBIC xo/ie6anys ¥ BOJHBI, IPSIMOIMHEHHOE PacIpOCTPAaHCHUE CBETa,
OTpakeHHe, TpeloMIeHNe, HHTepdepenius, AuPPaKius W HOJNSIPA3ALMS CBETa, THCNEpPCH cBeta, (porosnexrpudeckuii sbdexT (hoto3ddekT), CBETOBOE
JaBJICHKE, BO3HUKHOBEHHE JIAHEHYATOrO CIIEKTPa aTOMa BOJI0PO/Ia, ECTECTBEHHASI X HCKYCCTBCHHA paMOaKTHBHOCTB;

OIICHIBATH M3YUECHHBIC CBOMCTBA BEIIECTBA (3JEKTPHYECKHE, MATHMTHBIC, ONTHICCKHE, OSICKTPHICCKYIO [IPOBOIMOCTE PA3IMYHbIX CPell) U
NMEKTPOMArHUTHbIE SBJICHHMs (IPOLECCH), HCHONb3Ysl (U3MYECKHE BCIMIUMHBL: JfeKTpHYecKnii 3apsi, CHIa TOKa, ONEKTPHHIeCKoe HAPIKCHHC,
3NIEKTPHYIECKOE CONPOTHBICHHE, PA3HOCTh [OTCHIHATIOB, SJIEKTPOABIKYIIAs CUIIa, paboTa ToKa, HHIYKIMA MarHATHOTO [OJIsL, CHIIa Awmmepa, cuna JlopeHna,
WHTyKTHBHOCTh KATYIIKH, SHEPIHs 2JIEKTPHUECKOTO ¥ MArHHTHOIO TOJEH, MEPHOJ U YacToTa Kojebanuil B KoebaTe bHOM KOHTYpPE, 3apsi W chiia TOKa B
IpoIIecce APMOHHYECKHX IEKTPOMATHHTHBIX KoneOaHui, (oOKyCHOE pACCTOSHYME M ONTHYCCKasi CHJA JIMH3BI, IpH ONMCAHIH IpaBUIbHO TPAKTOBATH
(u3HUeCKHi CMBICI HCIONB3YEMBIX BEJIMYHMH, UX 0003HAYEHUS 1 CIUHHUIIBL, YKA3HIBATH (OpMYIIBL, CBA3BIBAONINE JAHHYIO PH3MIECKYIO BETUIHHY C IpyTHMH
BEJIMYMHAMH

OIMCHIBATH U3YYCHHBIC KBAHTOBBIE SBICHHS M NPOIECCHI, ACHONB3Ys (U3MIECKAC BEIMIHHBIL CKOPOCTH 3JIEKTPOMATHHTHBIX BOJH, JUIMHA BOIHBI 1
YaCTOTA CBETA, SHEPIHsl M HMITYJIC HOTOHA, IEPHOJ Oy PACTIA/a, SHEPIHs CBA3H ATOMHBIX SICP, IPH OMHCAHIH [PABHJIbHO TPAKTOBATh (PH3MISCKUH CMBIC
HCIIONB3YEMBIX BEJMYMH, MX O00O3HAYECHHS W CIMHHMIBL, yKa3blBATH OpMYIIBI, CBA3HIBAOIINE JAHHYIO (H3HUECKYIO BENMIHHY € JAPyIrHMH BeNIMYHMHaMUY,
BEIYHCIIATE 3HAYCHUE (PU3HIECKO BEJTMIUHBL;

aHAH3HPOBaTh (H3AYECKHE MPOLECCH M SBJICHHA, HCIOMb3YA ¢usnUecKHe 3aKOHBI W IPHHIMIIBL 3aKOH Owma, 3aKOHBI IIOCIEIOBATENHHOIO H
NapaUIENHHOTO COe/MHEHNs IPOBOHHUKOB, 3akoH Jhxoyns—Jlenna, 3axoH >TEKTPOMATHATHOM HHIYKIHH, 3aKOH IIPSMOTHHEHHOTO pacmpoCTpaHeHHsI CBETa,
3aKOHBI OTPAKEHHs CBETA, 3aKOHBl NPEIOMIICHHS CBETA, ypaBHeHHMe ODMHINTeHHa UL dorodddexra, 3aKOH COXpaHEHHS IHEPrHH, 3aKOH COXPAHCHHI
MMITYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUUECKOro 3apsi/ia, 3aKOH COXPaHCHHsA MacCOBOI0 1HCI4, nocTynaTsl bopa, 3aKOH paIl0aKTHBHOTO paciaja, IIpr SToM
pasHYATH CIIOBECHYIO GOPMYTHPOBKY 3aKOHA, €0 MATEMATHICCKOS BEIPAKEHHUE | yCIOBUA (rpasmIsl, 001aCT) IPAMEHUMOCTH;

OTIpeIe/IATh HAIIPABIICHHEe BEKTOpa HHIYKIH MarHUTHOTO IOl IPOBOJIHAKA C TOKOM, CHIIBL Awmmnepa u cuibl JIopeHia;

CTPOMTD ¥ OIHCHIBATE H300paXEHHE, CO3/1aBaeMOE [IOCKAM 3CPKAIOM, TOHKOM JIHH30i4;



Bbu..JJIHSATD SKCIIEPHMEHTHI 110 HCCIENIOBaHNI0 (b .A9ECKUX ABICHHH M MPOLECCOB ¢ HCHONB30. JHCM HPSMBIX M KOCBCHHEIX MU3MEpPEHHH: Np. JITOM
dopMymHpoBaTs TpoGNeMy/3a/ady H THIOTE3y y4eOHOro SKCIEPUMEHTa, COOHMpATh YCTAHOBKY H3 HPEINOXEHHOIO 000pyI0BaHUs, IPOBOJUTH ONBIT K
dbopMyTHEpOBaTH BEIBOJKI,

OCYILECTBISTh NpsIMble M KOCBEHHbIE M3MepeHHs (U3HYECKHX BEIMYMH, DA ITOM BBIOMPATH ONITHMATHHBIA CIIOCO0 M3MEPEHHs W HCIOIb30BaTh
M3BECTHBIE METOJIBI OIICHKH 10T PEMIHOCTEH U3MEPEHHU;

HCCII/I0BATh 3aBHCHMOCTH (H3MYECKHX BEIHYHH C HCIONb30BAHHEM IPAMBIX H3MEDCHHI: IPH 3TOM KOHCTPYHpOBATH YCTAHOBKY. (buxcupoBarh
pe3yJIbTaThl OJNy4EHHON 3aBUCMMOCTH (PM3MYECKIX BETHYMH B BUJE TAOIHLL 1 rPaHKOB, JIENATh BBIBOJBL IO Pe3y IbTaTaM HCCIIEIOBAHMS,

co6IOaTh MpaBHia Ge30MacHOro TPyJa TpH TPOBEACHHH HCCIEJOBAHMH B paMKaX y4eOHOro OSKCIEPHMEHT, y4eGHO-UCCIIEIOBATENBCKOH H
[IPOEKTHOI JIeSTEFHOCTH C HCTIONB30BAHNEM H3MEPHTEIbHBIX YCTPOUCTR 1 JTA0OPATOPHOTo 000pyIOBAHNL,

pelaTh PaCUETHEIE 3a/Ia9H ¢ SBHO 33/IaHHOH (H3MYeCKOH MOJIENBIO, HCHIOJb3Ys PH3MICCKHE 3AKOHBI 1 HPUHIMIILL, Ha OCHOBC aHaJM3a YCIJIOBHS 3aJ1a9M
BLIOGUPATH (DU3MYECKYIO MOMENb, BBHAEIATH (PH3HUCCKHMC BETHYHHBI H (OPMYIBI, HEOOXOTHMbIE JUL e pelneHds, IPOBOJUTh PAcYeThl H OLUCHHUBATH
pEeanbHOCTD NOTYYEHHOTO 3HaYeHUs (pU3MIECKON BENHIHHBIL;

peliarth Ka4eCTBEHHBIE 3aja4i: BBICTPAMBaTh JIOTMYECKA HENPOTHBOPEYMBYIO HCTOUKY pacCyXJeHHii ¢ OmOpod Ha H3YYCHHBIC 3aKOHBI
3aKOHOMEPHOCTHU B (PU3MYECKHUE SBICHUS;

MCTIOJIb30BaTh IIPH DEIIeHHH y4eOHBIX 3a/[a4 COBPeMEHHble MH(pOPMAIMOHHBIE TEXHOJOIHH I NOHCKA, CTPYKTYPHpOBAHMA, HHTEpIpPETALMH U
mpezcTaBieHns yd4eGHOM M HAYYHO-NOMYJISPHOM HH(OpMAIMH, NMOJNYYEHHOH H3 PA3IMIHBIX HCTOIHHKOB, KPUTHICCKH AaHAIM3UPOBATH HOIYIACMYIO
uHpOpMaIINIO;

OOBSICHITh NPUHITHIB] JIEHCTBHS MAIIHH, IPHOOPOB B TEXHAYECKUX YCTPOMCTB, pasinyarh yCloBHA X 6e30MacHOr0 HCIOb30BAHUS B IOBCETHEBHOM
JKH3HH;

IPUBO/IUTH NIPEMEPHI BKJIAA POCCHHCKHX H 3apyOeXHBIX YYEHBIX-(QU3HKOB B Pa3BUTAC HAYKH, B 00BSICHEHHE IIPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TeXHUKH M TEXHOJIOTHI;

HCIONb30BaTh TEOPETHUECKHE 3HAHHS MO (U3MKE B NOBCEJHEBHOW XH3HH LI OOecmeveHus 6e30MacHOCTH TIpH OOpalieHHH ¢ MprOopaMHu H
TEXHHIECKHMH YCTPOMCTBAMH, /U COXPAHEHHUS 3A0POBbs B COOJIOAEHHS HOPM 3KOJIOTHYIECKOro MOBEACHUA B OKpY’KaroIlei cpese;

paboTaTh B TPyINIE C BBHIIOIHCHHEM DasiHYHBIX COIMATBHBIX PONEH, IIAHWPOBATH paboTy Py, PAlMOHAIBHO PACIpPENEITh 00sI3aHHOCTH H
[UIaHAPOBATh JEATENHHOCTH B HECTAH/IAPTHBIX CHTYallUsX, aJ[EKBATHO OLCHMBATE BKJIAJ KKJIOTO M3 YIaCTHUKOB IPYIIIBI B pellleHAe PaccMaTpUBACMON
1poOIEMBL.
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Tema ypoka

dusuka — Hayka o npupojae. Hayunble MeTOIbI

MO3HaHHUs OKPYKALIIETO MUpa

Pons u Mecto Gusuku B GOpMHPOBAHUA
COBpPEMEHHOM HAYYHOM KapTHHBI MHPA, B
IPAKTHYECKO JeATEeNbHOCTH JIH0IEH
Mexanuueckoe JBrxenue. OTHOCUTENLHOCTD
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CKOPOCTb, yCKOPEHHE
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Auddysus

XapakTep ABHKCHUS M B3aUMOJCHCTBHS YaCTHIL
pemecTBa. MoJIeIH CTPOEHHS Ta30B, KUAKOCTEH
U TBEPJABIX TEII

Macca moiekyt. KonuuecTBo BeIECTBA.
ITocTostHHAs ABOTaapo

TemsoBoe papHOBecue. Temneparypa u e€
msmepenne. [[Ikaia Temneparyp Lleascus

Nneanpusiii ra3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AGCOmOTHAs TeMIIepaTypa Kak Mepa cpeiHeH
KUHETUYECKOH SHEPruH JIBUKCHUS MOJIEKY L.
Vpasuenue Menzeneesa-Kianeipona

3axoH Jlansrona. ['a30Bbie 3aKOHBI

JlaGoparopHas paboTa «VccnenoBanue
3aBHCUMOCTH MEXAY llapaMeTpaMH COCTOSTHISA
pa3pesKeHHOTO razay

HM3onpoiieccsl B HealbHOM rase u uX
rpagudecKoe IpeacTaBICHHe

BuyTpeHHsA SHEPTUL TEPMOIMHAMHAYECKON
CHCTEeMBbI U CIIOCOOH! e n3MeneHus. KonaecTBo
TEIIOTHI ¥ paboTa. BHYTpEHHSA SHEPI AL
OIHOATOMHOI'O UJICAIBLHOIO ra3a

Bunp Tennonepenadu

YaensHas TEIUIOEMKOCTH BENICCTBA. KonuuecTBO |

TEIUTOTHI IIPH TeIvionepeaaye. AnuabaTHbIiH
~ mporece

HepBBII/I 3aKOH TepMO,ZII/IHaMI/IKI/I H €ro
HpI/IMeHCHI/Ie K H30npoueccaM

H€06paTHMOCTB IPOLECCOB B npnpone BTopo

N‘\
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https://m.edsoo.ru/ff0c4fde

Bubmoteka 1{OK
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3aKOH TepMOAUHAMHUKHA

Ipunnun geficrsest 1 KT/ TemmoBoi MalTHHbI

7 Iuxn Kapso u 7errro Kﬂ)l

JKOJOrHYecKHe MpoOIeMbl TEIIIOIHEPreTHKA

O6o6maomuit ypok «Morekyngpaas gusuka.
OCHOBHI TEPMOAVMHAMHAKI»

KouTpoibHas pabota 1o Teme «MomexynsapHas
¢usuka. OCHOBBI TEPMOIHHAMMKIY
ITapoo6pazoBanye U KoHjeHcanus. cnapenue 1
KUTICHHE

A6COIIOTHAS ¥ OTHOCUTENIbHAS BIaYKHOCTh
BO3yxa. HachlmeHHbI#i nap

Teépioe Teno. Kpucrammdeckue 1 aMopdHbIe
Tena. AHA30TPOIIHS CBOMCTB KPUCTAILIOB.
Kunxue kpucrawibl. COBpeMEHHBIE MaTEPHATIBI

[1naBneHne U KPUCTAIUTH3AIIHA. VY aenvHaga
terutoTa miasiaerud. Cyonamanus

Y paBHeHHe TEILIOBOro Oananca

neKTpusanEs Tel. DIEKTPUIECKUH 3apsl. IBa
BHUIA DEKTPUYECCKUX 3apAI0B

ITpOBOMHHUKH, JA3NEKTPUKHA U TIONYHTPOBOHUKH. |

3aKOH COXPaHEHHUS dJIEKTPHICCKOro 3apsasa
BsanmoeiicTBre 3apsaoB. 3akon KynoHa.
ToueuHslii STEKTPUIECCKHUI 3P

HanpsokEHHOCTD 3IEKTPHIESCKOTO MOJIS.

TIpHHIAIT CYTIEPIIO3UIIIH SJIEKTPHIECKUX TONEH. ‘

HHHHH Haﬂpﬂ)KCHHOCTI/I

Paﬁora CHII 3neKTp00Ta'mqec1<oro TI0JI.
TToTennuai. Pa3HOCTH ITIOTEHITUAIIOB

TR GO RIORSE—— =
|

https://m.g@sqg.nﬂffOc64.aO }

Bbu6motexa [IOK

https://m._edsqfqp;/ffOcﬁOOa

|

=

puomoteka [IOK

!

https://m.edsoo.ru/ff006938 ‘

Bu6moteka IIOK

https://m.edsoq.;u/focéaS0 |

buomioreka IIOK
httns:f/m.edsoo.ru/ff0063b6

Bubmmorexa [JOK
https://m.edsoo.m/ffOcééldS

Bubmmorexa IIOK
https://m.edsoo.ru/ff0c6510

BI/IGHI/IOTCKar HOK

| https://m.edsoq.yq{fﬂ)c6708
. Bubmmorexa LIOK

https://m.edqu.tiu/ffOc6820
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bubommoreka [IOK
https://m. edsoo ru/fﬂ)cébcc

g bubanorexka IIOK

' https://m.edsoo.nu/ff0c6bec

P —

Bubanoteka HOK

Bubmmorexa ITOK

' hitps://m.edsoo.1u/ff0c6df2
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| CBepX1IpOBOJUMOCTb

[TpOBOXHUKY U JUIIEKTPHKH B
3IIEKTPOCTATHYECKOM HoJte. JluaeKkTpuiecKas
[IPOHUIIAEMOCTE

DnexrpoémkocTh. Konaencarop

SIIGKTpOéMKOCTI: IUIOCKOI'0 KOHACH cCAaTOpa.
9Heer5{ 3aPSKECHHOTO KOHJIOCHCATOpa

Jla6opartopHast padota "H3mepeHue
3IIEKTPOEMKOCTH KOHIEHCaTopa"

[TpuHIun qelicTBAS U IPUMEHEHHE
KOH/IEHCATOPOB, KOIMPOBAJIBLHOTO anmnapara,
CTPYHWHOrO IPHHTEPA. DEKTPOCTaTHIECKAs
3aIUTa. 3a3eMIICHHE IEKTPOIprOOpOB

DNEKTPUICCKUM TOK, YCIOBHS €I0
cymecTBoBanusl. [loctoanupi TOK. Crita TOXa.
Hanpsixenue. ConpoTusienue. 3akon Oma aid
y4acTKa IelH

[TocnenoBarelbHOE, MapalIesIbHOE, CMEIIAHHOE
coeIMHEeHNe NpoBoIHUKOB. JlaboparopHas
pabora «/3ydeHne CMEIIaHHOTO COCIHHEHHS
PE3HCTOPOBY

Pa6oTa 1 MOIIHOCTE JEKTPHUYECKOI0 TOKA.
3axon Jlxoyni-Jlenua

3axon OMa /Ul HOJHOM (3aMKHYTOH)
snexTpudeckoi nemi. KopoTkoe 3aMbIKaHHE.
Jla6oparopuas pabora «H3mepenne DJIC
HMCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHBICHHS

DnexTpoHHas npOBo,unMOCTL TBep,I[BIX
METaJIJIOB. 3aBUCHMOCTh COIIPOTHBIICHUSA
METAJLIOB OT TEMIEPaTypEL.

' ' |
bu6morexa LIOK '1
hitps://m.edsoo.w/ff0c7018 |

|

Butmorexa LIOK |
Y https://m.edsoo qu/ff0c71 26 |
| bubmorexa ITOK

https: //m edsoo ru/ff()c72c0

buomorexa IIOK ;
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Bu6moteka IIOK |
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DeKTpUYECKHii TOK B Bakyyme. CBoicTBa
3JIEKTPOHHBIX Iy4YKOB '
T10JIyIpOBOJHHEKH, HX COGCTBEHHAs X IPUMECHAS |
npoBoauMocTh. CBOMCTBA p—n-IIepexoaa.

Moy mpOBOIHIUKOBEIE IPHOOPHI

DNIeKTPUYECKU TOK B paCTBOpaX M paciiiaBax
SIEKTPOSTUTOB. DIEKTPOIHTHICCKA
JACCOIHAIUSL. DIJIEKTPOIIN3

DeKTpHYeCcKHit TOK B razax. CaMOCTOSTebHBIH

1 HecaMOCTOSITeNIbHEIN pa3psii. Monaus. Ihiasma

DneKTpudecKue NpuOOphl U YCTPOUCTBA H HX
npaKkTuyeckoe mpuMenenue. [IpaBuia TeXHHKH
0e3011acCHOCTH

O6061aroMmui ypoK «DJIEKTPOHHAMUKA)

KonTposbnast paboTa 10 TeMe « IIeKTPOCTAaTHKA.
[MTocTosiHHBINA 3ekTpudeckuii Tox. Toxu B
Pa3IHMYHbIX CPEAax»

PesepBHBIH YPOK.

PezepBHbIil ypOK.

OBILEE KOJIMUECTBO YACOB I1O I[TPOTPAMME

Buomorexa IIOK

T

|

https://m.edsoo.ru/ff0c84ae |

bu6imorexa IIOK
https://m.edsoo.ru/ff0c82ba

bu6imoreka IIOK
https://m.edsoo.ru/ff0c84ae |

bu6moreka IIOK
https://m.edsoo.ru/ff0c86fc |

Bubmmorexa LIOK

https://m.edsoo.ru/ff0c88be :

Bubnuorexa IIOK

https://m.edsoo.ru/ff0c8a8a 5

Eﬁ6nHOTeka I.[bK

https://m.redsog.ru/fﬂ)c8c576 |

BH6JII/IO:reKa IHOK

https://m.edsoo.ru/ff()c8f6c



11 KJ1ACC
| Ne ‘ Ko.rmqecTBo 9ac0B B S JieKTpOHHbIE MAPPOBBIC

|
|

|
Tema ypoxka KOHTpO.]‘lLHBIe IIpakTHYecKue o0pa3oBaTe/IbHBIE
oo/ Beero | H3yYeHHsA ,
‘ paboThI padoThI | pecypchl
[TocTosIHHBIE MATHHTHI K UX _
E B3ammo/ieiicTere. MarautHoe none. Bexrop 1 Bu6maorexa LJOK
' | MArHUTHOH HHAYKIMH. JIHHIK MarHuTHOU . https://m.edsoo.rw/ff0c9778
| MHIYKIHH
MarauTHOe oJie MPOBOJHUKA C TOKOM.
) 0 3 B AT . | bu6morexa [IOK
neIT DpcTena. BzaumoneicTaue
amcs » https://m.edsoo.rw/ff0c98fe
IIPOBOIHUKOB € TOKOM
3 Jlaboparopuas padora «V3yueHue 1 1 Butmmotreka LIOK
MAarHUTHOTO TOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBUE MATHATHOTO [IOJIA HA HpOBOI[HI/IK e E
tokom. Crita Amnepa. JlaGoparopHas pabora Bu6morexa LIOK
4 i 1 | 1 v
«ccenenopanye JIeHCTBUS IOCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarguTa Ha paMKy ¢ TOKOM»
elficTBUE MArHATHOTO II0JIsI Ha ‘ 3
5 A C ' 1 Bu6nmorexa [IOK
| IBIDK ¢ 3apsHKeHHy0 yacTuny. Cuna
& R P y 1y , https://m.edsoo.ru/ff0c9df4
- Jlopenia. Pabora cuisl Jlopenna | ‘
| DieKTpOMarHUTHAS HHIYKIHSL. Tlotox 3
6 | pexropa MaruuTHOM HEAYKIEE. DJIC 1 'l
| - ‘
| MHIyKIHH. 3aK0H JIEKTPOMArHUTHOM | :
. maayknunn Qapanes { II || l|
. . JlaGoparopHast pabota «MceinenoBanue ' 1 ; 1 bubmaorexa LIOK
| SIBJICHHS 3JIeKTp0MarHHTH0H MHTYKITAH) i ! https://m.edsoo.ru/ff0cal 50
e e e i e B . | |
| | NHRyKTHBHOCTB. SIBneHve CAaMOMHAYKIHH. | | | ',
; g | DJIC caMOMHAYKIAK. JHEPrus MArHATHOTO | 1 | Bu6moreka IIOK %
f [OJISE KATYIIKA C TOKOM. DJIEKTPOMAarHUTHOE | | https://m.edsoo.ru/ff0ca600 ||
| norne l | ', '
o =i R 5 0 S s — |
' 9 i TeXaneCKHe YCTPOHCTBa U X npumeHeH_ne ‘1 1 | o I A DN P '

| — = s - — -
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[TOCTOSTHHBIE MArHUTBIL, JIEKTPOMArHUThI,
3JIEKTPOJBUIATENb, YCKOPUTEIN ;
>JIEMEHTAPHBIX YaCTHL, HHIYKIHOHHAs NIedb |
O600maromuii ypok «MarautHoe noje. '
DIeKTpOMarHATHAS HHITYKIHS)

KonTpoinsHas pabora 1o teme « MarHHTHOE
noJje. DIeKTpOMarHuTHas HHIYKIHAS

CBo6GOAHBIE MEXaHWYECKHE KOIeOaHMs.
[apmoHnYecKye Konebanus. Y paBHEHIE
rapMoHHYecKHX Konebanuii. IIpeBpamenye
SHEPIrun

Jlaboparopuas pabota «Vccnenopanue
3aBHCHMOCTH IIEPHOIa MaJIbIX KoJlebanui
rpy3a Ha HATH OT JUIMHBI HUTH 1 MacChI
rpy3a»

KonebarempHblii konTyp. CBOOOIHEIE
5J1eKTPOMArHUTHbIE Koslebanus B HAealIbHOM
Kose6aTeIbHOM KOHTYpE. AHAIOTHS MEXKY
MEXaHMYECKMMH U 3JIEKTPOMarHUTHBIMH
KOJIeOaHUSIMH

dopmyna Tomcona. 3aKOH COXpaHEHUA
SHEpPruH B UIeaNbHOM KoedaTeIbHOM
KOHTYpE f
[Ipe/CTaBIeHHE O 3aTYXAOMIX KONCOaHUX. |
BEIHYKICHHBIE MEXaHHUECKHE KOJICOa ). '
Pesonanc. BeIHyXICHHBIE
37IeKTPOMATHHATHBIE KONEeOaHHsT

ITepemenHsIii ToK. CHHYCOUIATIBHBIH
IIEpeMEHHBIHA TOK. MOIITHOCTh IIEPEMEHHOI0 |
TOKa. AMIUIMTYIHOE U JICHCTBYIOIEE l

3HaUeHHe CUJIBI TOKA U HAIIPSDKEHMS |

Tpaucdopmarop. [IpousBoaCTBO, N€peaaia u é

pubmuorexa LIOK ?
https://m.edsoo.ru/ff0cab82
butmorexa [TOK
https:/m.edsoo.ru/ff0cad58

Bubmorexa LIOK
https://m.edsoo.ru/ff0caf06

bubmiorexa ITOK
https://m.edsoo.ru/ff0cb820 |

g
Bubmoteka LIOK
https://m.edsoo.1u/ff0cb9c4

P

Buomotexa LIOK
https://m.edsoo.ru/ff0cbb86 |

i
l
.

Bu6morexa [IOK I

https://m.edsoo.ru/ff0cbd34 |
| |

B U
1
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HOK@B&TCH}I IIpeJIOMJIeHI/ISI CTCKJIa»

MOTpeGIIeHIE YNEKTPUYECKOM SHEPTHH

Y eTpoiCTBO U IPAaKTHYECKOS IPUMEHCHUC
3JIEKTPUIECKOTO 3BOHKA, TeHEpaTopa
IIepeMEHHOT0 TOKa, JIMHUHA dJIeKTponepead
JKOJIOrMYECKHE PUCKHU IIPH IPOU3BOJICTBE
ynekTposHeprun. KynbTypa HCIoNb30BaH S
3JIEKTPOSHEPIHE B IIOBCEIHEBHON XKH3HI
MexaHH4YECKUE BOJIHBI, YCIIOBHS
pacripoctpanenus. [lepuon. CxopocTh
pacnpoCTpaHEHHUs U JUIMHA BOJIHBL.
[TonepeyHble ¥ IIPOIOJIBHBIE BOJIHBI

3Byk. CKOpOCTH 3ByKa. ' pPOMKOCTE 3BYyKa.
Beicora Tona. TeMOp 3Byka
JeKTPOMArHUTHBIC BOJIHBL, UX CBOHCTBA
ckopocTh. 11IKala 3neKTpOMarHUTHBIX BOJH
I pUHIMIIB! PAZIAOCBSI3H H TENICBUICHHS.
Pa3BHTHE CPECTB CBsi3H. PajionoKanus

KoutponbHast paboTa «KonebaHus 1 BOTHED)

T[IpsiMoNHUHEHHOE PacIpOCTPAaHEHKE CBCTA B
oxHOpOAHOH cpeje. ToyeuHsIit HCTOIHUK
cseTta. Jlyd cBera

OTpakeHUE CBETA. 3AaKOHBI OTPKCHUS

ceera. [TocTpoeHre u300paXeHuH B IIOCKOM

3CepKajc

IIpenomienne ceeta. [lonHoe BHYTPEHHES
oTpaxkenue. IIpeenbHbIi yToll HOJIHOro

BHYTPEHHETO OTPaKEHHL

JIa6opaTtopHas paboTa <<I/I3MepeHne

HHH31>1 HOCTpoeHHe H3o6pa>KeHHH B JIHH3E.

e e

|
—_~—

Bbu6mmoreka HOK 5
https://m.edsoo.ru/ffOcc324 ,

bubtmorexa [JOK
https://m.edsoo.ru/ff0ccas54

Bubnuorexa [JOK
https://m.edsoo.m/ff()ccc()c

Bu6morexa ITOK
https:.:’/m.edsgo.ru/ffOccfeO

BH6nHOTeﬁa HOK 7
https://m.e@sngfu/fmccéig

| Bubmmoteka [TOK
| https://m.edsoo.ru/ff0cd350

. Bubmuortexa IIOK
https://m.edsoo.ru/ff0cd4e0

Bbubmorexa ITOK
https://m.edsoo.m/ffOcd7f6 '

. -
: Bu6nn0’re1<a I_[OK ;j

https //m edsoo n1/ff0cd67a |

-

Bubaunoreka I_[OK —




dopMyIia TOHKOM THUH3EL Y BEIUYCHHS
| IHH3H
_ JIa6opaT0pHas[ pa60Ta «HMccrnenoBaHue
| CBOMCTB H300pa)kKeHUH B JIMH3AX»
Jlucniepcust cBeTa. CIOXHBINA COCTaB 6enoro
ceeta. I[set. JIaGoparopHas pabora
«HabmoaeHrEe TUCIIEPCHH CBETa»
Unrepdepernus csera. Jludpaxius cera.
JTudpaximoHHas peueTka
ITomepeyHOCTh CBETOBBIX BOIIH.
TTonsipu3anus cBETa
Orrrideckue IpubOpHI H YCTPOHCTBA U
yClIoBHs HX 6€30MacHOro MIPHMEHEHIS
I'paHuIs IPUMEHUMOCTH KIaCCHYSCKOH
Mexanuki. [1ocTyIaTh clienualbHON TCOPHH
OTHOCHTEIBHOCTH
OTHOCHTEILHOCTh OHOBPEMEHHOCTH.
3ame;|JieHHe BpeMEHH U COKpallleHHE UIMHBI
JHeprus ¥ UMILYIBC PEIATHBACTCKON
gactuipl. CBsSI3b MACCHI C 9HEPIUeH H

https:// m.édsoo.ru/ ffocduse |

N — ES e ,‘
|

B SES———

BHGHHOTGK& L[OK |
https://mtegisooiru/ffOced22

Bubmmorexa [JOK
https://m.edsoo.ru/ff()cf()Ze

Bu6morexa [IOK
https://m.edsoo.ru/ff0cf862

BH6nH0TéKa [TOK
https://m.edsoo.m/ffcha42

bubnuorexa IIOK ;
https://m.edsoo.ru/ff0cfc68 |

AMILYJI5COM. DHEPIrHsl MOKOsA 1‘

KonTtponsHas paborta «Onruka. OCHOBBI ) ! Bbu6mmorexa [TOK !
CIIeTHANLHON TEOPHH OTHOCHTENLHOCTI [ b G iRk Sl . https:/m. edsoo.ru/ff0cf6f0
®otonsl. ®opmyna ITnanka. JHEprus i ' 1 '1 | Bbu6motexa [IOK l,
1 EMITyJIEC GOTOHA Lﬁ ] ST https:/m. .edsoo. ru/ffche16 |
OTKpBITHE U Hccne,uosaﬁme (I)OToaq)(beKTa. 5 1 i ‘ - bubnmoTeka L[OK ,
. Omsrs A. T'. Cronerosa = "T = R B 1] https:/m. e‘dio_qiriu/ff()cffcﬁl 1‘
| 3aKOHBI Q)oroa(b(bema VpaBHeHHe : | II | Bu6moTexa LIOK 1
' Ditgmrreitna mis poroddpdexra. «KpacHas | 1 | | https://m.edsoo.rw/f0d015e \
. rpanmua» Gorospdexra S i 7 - PRI B RSN ~ |
TL lIaBneHne cBeTa. OHHTLI H H. He6e;[eBa | 1 | Bn6nno:ril<fl LIOK : J'
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XuMHYecKoe JICHUCTBHE CBETA

TexHHUYEeCKHUE YCTPOUCTBA U IPAKTUIECKOE
puMeHeH#e: QOTOIIEMEHT, POTONaTIHK,
coNHe4Has OaTapesi, CBETOJHO

Pemienue 3aj1a4 1o TeMe «DJIeMeHTEI

| KBAHTOBOU ONTHUKH»

Mopens aroma TomcoHa. OnBITH
Pesepdopia o paccessHHIO o-4acTHII.
[TaHeTapHas MOIEIb aTOMa

[TocTynarsl bopa

W3nydyeHue ¥ moTionieHye (GOTOHOB IIPH
[epexojie aroMa ¢ OJJHOr0 ypOBHs YHEPIUH

| Ha apyroi. Bujbl crieKTpoB

| OpraHH3MBI

PagHOaKTHUBHOI'O H3IIYyICHU:

SIIEPHOM SHEPrE€THKH

BoroBble cBoiicTBa yacTull. BoHel e
Bpoitnsi. KopyckyJIapHO-BOIHOBOX
Jyanu3M. CIIOHTaHHOE H BBIHYXIEHHOE

H3IIy4CHHE

O1kpBITHE pa,ZII/IOaKTPIBHOCTI/I OIIBITEI
Pesepdopia no onpeaeaeHuro cocrasa

CaoiicTBa anbda-, 6beTa-, raMMa-H3IyJYEHHSI.
BiusHzE paliOaKTHBHOCTH Ha XUBBIE

OTxprITHE HpOTOHa u HCHTpOHa M30TOMEL
Anbda-pacnan. IEKTPOHHBIA B
ITO3UTPOHHBIA OeTa-pacman. I'aMmma-
H3IIy9CHHE

DHeprus CBsI3U HyKJIOHOB B sLZIpE. Hz[epHBIe
peaxiun. SnepHsii peakrop. IIpobremsl,
MTEePCIIEKTHBHI, SKOJIOTHYECKHE aCIIEKTEI

https //m. edsoo n1/ff0d0~a6

bubmmorexa I_[OK
https://m.egisﬁoo.ru/fmd‘()QOZ ‘

Bu6morexa [JOK
https:/m.edsoo.ru/ff0d091a ‘_

BH6nHoreké LIOK
https://m.edsoo.ru/ff0dOafa

bu6moreka IJOK
https://m.edsoo.ru/ff0d0afa

bubmroreka IIOK
https://m.edsoo.ru/ff0d0Oca8

bubimorexa IIOK
https://m.edsoo.ru/ff0d0fd2 |

l
i
3
Bu6bmmorexa IIOK |
https://m.edsoo.ru/ff0d1162 l

’
Bu6moreka IJOK |
https://m.edso0o.ru/ff0d1356 |
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DneMenTapHbie acTUIbl. OTKpHITHE
O3UTPOHA. MeToIbI HAOIFOIEHUS H
perucTpanuy 3JIEMEHTapHBIX YaCTHII.
Kpyraistii cron «@yHaaMeHTalbHbIe
B3aMMOIeMCTBHS. EMHHCTBO QH3HIECKOM
KapTHHBI MUPa»

Buj 38é3mH0r0 HebOa. Co3Be3nus, IpKue
3BE3/Ib], INIAHETHI, X BUIUMOE JIBUKEHHUE.
ComHeyHas cucTeMa

Comune. ConHeysas akTUBHOCTS. McTOUHUK
srepruu CosHIA U 3BE3]

3BE3/1bl, HX OCHOBHBIEC XapaKTEPUCTUKH.
3RE3BI ITIABHOI [TOCIIEIOBATCIILHOCTH.
Buyrpennee crpoenue 38¢31. COBpEMEHHBIC
Tpe/ICTaBICHHUS O IPOUCXOXKICHUH H
spoJrroruy CorHIa u 3BE3/1

Muneunpiii [TyTe — Hama ["anakruka.
[Monoxenue u nBmxenue ConHna B
[anaktuke. ["anaktuxu. YEpHBIE ABIPHI B
SIpax rajJakTuk

Bcenennas. Pas6eranme rajaktuk. Teopus
Boasmoro B3pbiBa. Penukrosoe u3irydeHue.
MeraranakTuka

' Hepeiuennsie mpo0ireMbl aCTPOHOMUH

KonrponsHast pabora «D1eMeHTHI

| acCTPOHOMHH U acTpOU3HKU»

O606maromuit ypox. Pons Gu3uku u
aCTPOHOMHH B 3KOHOMUYECKOM,
TeXHOJIOTHYECKON, COLUAIBLHOM W 3THIECKOMI
chepax neITeIbHOCTH Y€I0BeKa

O606maromuit ypok. Poib ¥ MecTo QH3MKA
U aCTPOHOMHUH B COBPEMEHHOH HAY4YHOM

|
|

Bu6morexa ITOK

https://m.edsoo.ru/ff0d0e38 |




| KapTHHE MHpa _ = | , A
O6o6maromuii ypok. Poins ¢pusugeckoi | . |
64 - TeopuH B pOPMHPOBAHHK [PEJICTABICHHA O ? 1 ' ‘
| $pu3nyecKkoil KapTHHE MUpa | |
O6o6niaronwii ypok. Mecto ¢pusndeckon
KapTHHBI MUPa B 00MIEM PAIy COBPEMEHHBIX

o €CTECTBEHHO-HAYYHBIX [IPEACTaBICHHUM O 1
IpUpoe
66 PesepBHblit ypok. MarHuTHOE IOJIE. 1
DieKTpOMarHUTHAs HHIyKIH
67 Pesepeublil ypok. Ontika. OCHOBBI )
CHELHAIBHON TEOPUH OTHOCUTEIHHOCTH B
£ Pesepuerit ypok. Ksantosas Qusuka. g Bu6miorexa [HOK
https:/m.edsoo.ru/ff0d1784

JIeMEHTHI ACTPOHOMHH H aCTPODU3UKH

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7



YYEL_.O-METOJUYECKOE OBECIIEUYEHUE JBPA30BATEJILHOI'O NPOLECCA
OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJISA YYEHUKA

« ®usnka, 10 kace/ Msixumes I'.51., Byxosues B.5., Cotckumii H.H. nox pexaxmueit [Tappenrtsesoit H.A., AKInonepHoe obmmecTBO «}31aTeNbCTBO

«[Ipoceemienne»

METOJUYECKHUE MATEPHAJIBI 1JIA YUUTEJIS
®usuxa, 10-11 xrace. BA3OBBIN U YIJIYBJIEHHBINA YPOBHW/ Caypos YO. A. Knaccnueckmuii kype. [loypounsie paspabotky K yuebruky I'. 1. Msikuiesa,

B. b. Byxosuesa, H. H. Cotckoro, Akuponeproe obmectBo «U3aarensctso «lIpocsemenue

U ®POBBIE OBPA30OBATEJILHBIE PECYPCBI U PECYPChI CETH NHTEPHET

. Bubnrorexa - BCE o npeamery «Pusukay. - Pexum goctyna : http://www.proshkoluru

. BueoonsIThl Ha ypokax. - Pexum gocryna: hitp:/fizika-class.narod.ru

. EmHast KoJuleKips Hu(poBbIX 00pa3zoBaTelbHbIX pecypeos. - Pexum noctyna : http://school- collection.edu.ru

. MHTepecHble MaTepuasbl K ypokam GH3MUKH IO TeMaM; TeCThI 0 TeMaM; HalIA/THbIe noco6us K ypokam. - Pesxam gocryna : hitp://class-
fizika.narod.ru

. [{udpoBsie 06pazoBaTeNbHbIE Pecypehl. - PexumM mocryna : hitp:/www.openclass.ru

. NeKTpOHHbIe yueOHUKE 1o ¢pusuke. - Pexxum goctyna : http:/www.fizika.ru




		2023-08-31T10:08:43+0400
	12345678
	И.Г. Салагина
	я подтверждаю этот документ своей удостоверяющей подписью




