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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3uKe 0a30BOrO0 YpOBHS Ha YpPOBHE CpeaHEro oO0mero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN 1 TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM MpOorpammsbl, npeacTtaBieHHbIX B PI'OC
COO, a Taxxe ¢ yu€ToM (enepasibHOI pabouell mporpaMmMbl BOCIIUTAHUS U KOHIETIIMU IPENOIaBaHNus YUEOHOIO MpeaMeTa
«Duszuka» B oOpaszoBarenbHbIX opraHuzanusx Poccuiickoit ®enepannu, pealn3ylOIIMX OCHOBHBIE 00pa3oBaTEIbHBIC
POrPaMMBI.

Copepxanue mporpaMMmbl O (uU3MKEe HaAMpaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHun ux (us3nke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IESTEIBHOCTHOIO
nonxofa. [Iporpamma no ¢usuke coorsercrByeT TpedoBanusiM GI'OC COO k ninaHupyeMbIM JIHYHOCTHBIM, IPEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOY4YEeHHs, a TaKK€ YUYMTHIBA€T HEOOXOIMMOCTb peaau3alud MEXIPEIMETHBIX CBS3€i
(GU3MKN C €CTEeCTBEHHO-HAYYHBIMU YYEOHBIMH MpeAMeTaMu. B Hell ompeaensioTcss OCHOBHBIE LM W3y4deHUs (PU3MKH Ha
ypOBHE cpeAaHero ooOmero oO0pa3oBaHMs, IUTAHUPYEMBIE pPE3yNbTaThl OCBOCHHSA Kypca (M3HKH: JUYHOCTHBIC,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMmMa 1o Qu3uKe BKIIOYAET IUIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM
qrClie IPeIMETHBIE PE3YIbTAaThI M0 TOJaM 00y4YeHHs; coiepx)aHue yueOHoro npeamera «Dusnkay mo rogam oO0ydeHuUs.

dwu3uka Kak Hayka 0 HanOoJee 00X 3aKOHaX MPUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO MpeMeTa B IKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CUCTEMY 3HaHUW 00 okpyxkatomeM mupe. LIIKoabHbIH Kypc (QU3HKKM — CUCTEMOOOpa3yroUuMi s
€CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SBJICHUM,
M3y4aeMbIX XUMHUEH, Oumosiorueut, ¢uznueckoin reorpadueid u actpoHomueil. Vcnonb3oBaHue W aKTHBHOE MPUMEHEHUE
bu3MUeCKUX 3HAHWUW OMpEeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUW B chepe IHEpreTHKH, TPaHCIOPTa,
OCBOGHHUSI KOCMOCQ, TOJY4YEHHUS HOBBIX MAaTEpHUaJOB C 3aJaHHBIMH CBOWCTBaMH W Jpyrux. M3ydeHue (U3HKHA BHOCHT
OCHOBHOM BKJaJ B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOyuaromuxcs, B (OpMHUpPOBaHHE YMEHUM
NPUMEHSTh HayYHBIM METO/1 MO3HAHUS NP BHIMOIHEHUN UMHU YYEOHBIX UCCIIEIOBAaHUIMA.

B ocHOBy kypca ¢u3MKM AJii YPOBHSI CpeIHEro ooOImero o0pa3oBaHMsS TIOJOXKEH psA HACH, KOTOpble MOKHO
paccMaTpuBaTh Kak MPUHIIAITEI €70 TIOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JJOTUYECKH 3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCeX
pa3nenioB (PU3HKH, BKIIOUAET KaK BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DPU3HKH.



Hoes cenepanuzayuu. B coOTBeTCTBHM C HEW Marepuan Kypca (Gu3uku OO0OBEeAUHEH BOKPYT (PU3WYECKUX TEOPHUH.
Benymum B kypce siBnsieTcs: GopMUpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€PHUH, BELIECTBE U IOJIE.

Hoesn cymanumapusayuu. EE peanusanus mpenrnoyiaraeT HCIOJIb30BaHWE T'YMaHUTApHOTO MOTEHIMANa (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M pa3BUTHUS (DU3UKU C pa3BUTHEM OOIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuxnaonou nanpasiennocmu. Kype pusuku mpeanonaraeT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKUX H
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoesn skonocuzayuu peannsyeTcsl MOCPEICTBOM BBEIACHMS 3JIEMEHTOB COJEP)KaHUs, MOCBALIEHHBIX 3KOJOTHYECKUM
npobsieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU W TEXHOJIOTMH, a TakXe OOCYXAEHHsS MpoOieM
palOHAIBHOIO IPUPOIONOIB30BAHUS U KOJIOTHUYECKOW O€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (PM3HKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHus SBISIOTCA (PU3NYECKUE TEOPUU
(popMupoBaHuE TpPENCTABICHUNA O CTPYKTYype NOCTPOEHUs (U3MYECKOM TEOopHH, Poiu (yHIAMEHTAIBHBIX 3aKOHOB H
IIPUHIUIIOB B COBPEMEHHBIX INPEICTABICHUAX O MPUPOJE, IPAHUIAX NPUMEHUMOCTH TEOPHUH, IUIsl OIUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).

CHUCTeMHO-IESATENbHOCTHBIM MOAX0J B Kypce (U3MKM peanu3yercss Mpexae BCEero 3a CYET OpraHU3alMH
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(POHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00OPaTOPHBIX PabOT, KOTOPBIE B MPOrpaMMe Mo (pu3uke 00beAMHEHBI B
oOIIui CIIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Brinenenue B ykazaHHOM TiepeuHe JabopaTopHBIX padoT, MPOBOIUMBIX
JUIS KOHTPOJISI M OLIEHKH, OCYIIECTBIIIETCS Y4YaCTHHUKaMU O0pa30BaTeIbHOrO IMpoLecca MCXO0lsd U3 OCOOCHHOCTEH
IJIAHUPOBAaHMUSI W OCHaIIeHus: kabuHera ¢usuku. Ilpu sToM oOecreunBaeTcs OBIAJCHUE OOYUYAIOIIUMUCS YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH U MMOCTAHOBKY OMBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpuioe BHUMaHWE YIENSETCS PEUIEHUI0 PAacYETHBIX M KAayeCTBEHHBIX 3amad. IIpu sTomM Mg pacu€THbIX 3amad
NPUOPUTETOM SIBIISIFOTCS 33Ja4 C SIBHO 3a/laHHON (PU3UUECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSATh U3yUYEHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOTO pazjeia Kypca, TaK U UHTETPUPYS 3HAHUS W3 Pa3HbIX pasfesoB. /[ kauecTBEHHBIX 3a]ad
MIPUOPUTETOM SIBIISIIOTCS 33JlaHUsl Ha OOBSICHEHUE MPOTEKaHUsl (PU3NYECKUX SIBIIEHUN U MPOIIECCOB B OKPYKAIOMICH >KU3HHU,
Tpebytromue BpIOopa (GU3NIECKON MOJIETHN 1Tl CUTYaIlul MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBercTBun ¢ tpedboBanusiMu OPI'OC COO k martepuaabHO-TEXHHUYECKOMY OOECIEYEHHUIO0 y4eOHOTO TMpolecca
0a30BBI YpOBEHb Kypca (PU3UKHA HA YPOBHE CPETHEro OOIIEro 0Opa30BaHUS JIOJDKEH M3ydaThCs B YCIOBUSAX MPEIMETHOTO
kabuHeTa (PU3UKKM WKW B YCIOBHSIX WHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKIA. B kaOunerte
(GU3UKH TOJDKHO OBITH HEOOXOAMMOE JIA0OpaTOpHOE 000PYI0BaHUE ISl BHIMIOJHEHHUSI YKa3aHHBIX B MpOrpaMMme mo (pusuke
YUYEHHYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JlemoHCTpannoHHOE 000pyoBaHUe (HOPMHUPYETCS B COOTBETCTBHHM C NPHHIIMIIOM MUHHUMAJIBHOW JTOCTATOYHOCTH H
oOecreuynBaeT TOCTAaHOBKY TMEPEUUCICHHBIX B TpOrpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAIUi JUIsl WCCIICIOBAHMS
M3Y4aeMBbIX SBJICHUU U MIPOLIECCOB, YMITUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlabopaTopHoe o0O0OOpyJOBaHUE JUIsI YYEHUYECKHX MPAKTHUUYECKUX padoT QGopMUpYyeTCsl B BHJAEC TEMaTHUYECKUX
KOMILJIEKTOB U OO0ecrnedynBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaTHYecKhe KOMILICKTHI
1abopaTOpHOTO 000PYIOBAHUS JOJKHBI OBITH TOCTPOCHBI HAa KOMIIEKCHOM HCITOJIb30BAaHWN aHAJOTOBBIX W ITU(DPOBBIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIHLHBIX CHCTEM B BHJIC TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH LIETISIMUA M3y4eHHs] (PU3UKKU B OOIIEM OOpa30BaHUM SABISIIOTCSA: (OPMHUPOBAHUE MHTEpPECAa M CTPEMIICHHUS
oOy4Jaronuxcsi K HaydHOMY U3y4YEHHUIO MPUPOJIbI, PA3BUTUE UX UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN; pa3BUTHE
MPEACTABIICHUA O HAyYHOM METOJC IO3HAHWS W (HOPMHUPOBAHHME HCCICAOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIHM
SBJICHUSIM; ()OPMHUPOBAHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa H3YyYCHUS OCHOB CTPOCHHS MaTepuu U
(dhyHIaMEHTAIBHBIX 3aKOHOB (PU3HUKHU; (OPMUPOBAHUE YMEHUM OOBSICHSTH SIBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUHN U
HAy4YHBIX JI0Ka3aTeJIbCTB; (POPMUPOBAHUE TMPEACTABICHUN O poyi (U3MKU JUIsl PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHM.

JlocTiwkeHre 3THX Ielied o0ecleuynBaeTCs PEIICHUEeM CICAYIONUX 3aJad B IMPOIecce M3Y4YeHUs Kypca (U3UKHA Ha
YpPOBHE CpeaHEero oO0miero o0pa3oBaHUs: MPUOOPETEHUE CUCTEMbl 3HAHUM 00 O0OmMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSX, BKIIOUAs MEXaHHUKY, MOJICKYJSPHYIO (DU3UKY, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DU3UKY U DIEMEHTHI
actpouzukn; GOpMHPOBAHWE YMEHUW TMPUMEHATH TEOPETHUUECKUE 3HAHWS IS OOBSCHEHUS (PU3NYECKUX SBIICHUN B
MPUPOJIE U JUISl IPUHSTHS IPAKTUYECKUX PEIICHUNA B TTIOBCEAHEBHOM KU3HU; OCBOCHHE CIIOCOOOB PEIICHUS Pa3INYHBIX 33124
C SBHO 3aJlaHHON (PU3MUECKOW MOJCNbBI0, 3ajad, IMOAPa3yMEBAIONIUX CAMOCTOSATEIBHOE CO3/aHue (DU3UYCCKON MOJIeiH,
aJICKBaTHOM YCJIOBHMSIM 3a/1aud; TOHMMaHHWE (U3MYECKUX OCHOB WM TPHHIIMIIOB JCHCTBUS TEXHUYCCKUX YCTPOWCTB H
TEXHOJIOTMYECKUX TIPOIECCOB, WX BIUSHHUS Ha OKPYXKAIOUIyI0 Cpeay; OBJIQJICHHE METOJaMH CaMOCTOSTEIbHOTO
MJIAHUPOBAHMSI W TPOBENEHUS (U3HYECKUX HKCIIEPUMEHTOB, aHalM3a W HMHTEPIpEeTaruu HHQPOPMAIUU, OIPEIACICHUS



JOCTOBEPHOCTH TOJYYEHHOI'O pE3yJibTaTa; CO3JaHHE YCIOBHM JJIl pPAa3BUTHA YMEHUM MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha usyuenue Qusuku (6a30BBI ypOBEHb) Ha YPOBHE CpeAHEro obmiero odpas3oBaHus oTBoautcs 136 udacos: B 10
Kiacce — 68 yacoB (2 yaca B Hefento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemnaraempiii B mporpamme 1o (U3MKE TMepedyeHb JIa0OpAaTOPHBIX M MPAKTHUYECKUX padoT  SABISETCS
PEKOMEHIOBaHHBIM, YYHUTENb JI€JA€T BBIOOP NPOBEIEHUSA JA0OPATOPHBIX padOT M OMBITOB C YYETOM HMHAWBHUAYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

COAEPKXAHUE OBYUYEHUSA
10 KITACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUSA

®uzuka — Hayka o npupoje. Hayunble METONbI MO3HAHMS OKpY’Kawlero Mupa. Poib sKcnepuMeHTa U TEOpUH B
MpoIecce MO3HAHUSA MPUPOJLI. DKCIEepuMeHT B (pusuke. MoaenupoBanue (Qpu3MUECKUX SBJICHUN U mpoleccoB. HayuHbie
runotes3bl. Gu3nuecKue 3aKOHbI U TeOpUU. [ paHUIIbl TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [Ipuniun coorBercTBUs. Poib u
MecTo Gu3UKU B HGOPMUPOBAHUM COBPEMEHHON HAYYHON KapTHUHBI MUPA, B IPAKTUYECKOMN NE€ATEIbHOCTH JIFOICH.

Jlemoncmpayuu AHanoroBble U HU(PPOBBIE U3MEPUTENBHBIE MPUOOPHI, KOMIBIOTEPHBIE TATUYUKU.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuxka Mexannueckoe aBrkeHHe. OTHOCUTEIBHOCT, MEXaHUUECKOTO ABMKeHUA. CrcreMa OTCUETa.
Tpaekropus. [lepemenienue, ckopocTh (CpellHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepuaibHONW TOUYKU, UX
IIPOEKIMM HAa OCH cucTeMbl KoopauHar. Clio)keHHe TNEepeMEIICHUI W CII0OKEHHE CKopocTeil. PaBHOMepHoe U
PaBHOYCKOPEHHOE TNPSIMOJIMHENHOE JBIKEeHHE. ['paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOpPEHUs, NYyTH U
nepeMelieHnsl MaTepualibHOM TOUKU OT BpeMeHHu. CBoOOAHOE najeHue. Y cKopeHue cBoOoHoro najaenus. KpuonuHeitHoe
JBYKEHUE. J[BH)KEHHE MaTepualbHOM TOYKHU MO OKPYKHOCTH C IOCTOSHHOW IO MOZYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTH,
nuHelHas ckopoctTh. Ilepmon m uacrota oOparmneHusi. lleHTpocTpemuTensHOe ycKOpeHUE. TeXHUYEeCKHue YCTpPOWCTBa U
MPAKTUYECKOE TPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPSAOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Lemoncmpayuu Monenbs cuCTeMbl OTCYETA, WUIIOCTPALMS KUHEMAaTHUYECKUX  XApAKTEPUCTUK  JBUKEHUS.
[IpeoOpa3zoBaHue NBHKEHHI C MCIOJIb30BAHMEM MPOCTHIX MeXaHU3MOB. [lajeHue Tenm B BO3AyXe M B pa3peKeHHOM
npoctpancTtBe. HaOmionenue ABMKeHHs Tena, OpPOIIEHHOTO TOJ YIJOM K TOPU30HTY M TOPHU30HTaIbHO. M3mepeHue
yCKOpeHusi cBOOOAHOro najaeHus. Hanpasienue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuu sxcnepumenm, nabopamopHuvie pabomsi 3yueHre HEpaBHOMEPHOTO NBIKEHUS C IENbIO OMPEICICHHUs
MTHOBEHHOW CKOpocTh. McciietoBaHUE COOTHOLIEHUS MEKY MYTSIMH, IPOUIECHHBIMU TEJIOM 3a MOCIIEA0BATEIbHbIE PABHBIE
IIPOMEXYTKA BPEMEHU IIPH PABHOYCKOPEHHOM JBMKEHHUH C HAYAJIBHOW CKOPOCTBIO, PAaBHOW HYJI0. V3yueHue nBuxeHUs
HIapuKa B BA3KOM kuKocTU. V3yueHue ABUKEHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. /Jlunamuxa Ilpunuun otHocuTenbHOCTH ['anunes. [TepBeiii 3akoH HetoToHa. MHEepuManbHbIle CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoil 3akoH HeloToHa ajisi mMaTepuaibHOM TOUku. TpeTuil 3aKkoH
HproToHa 17151 MaTepUalbHBIX TOYEK. 3aKOH BCEMUPHOro TAroreHus. Cuna tspkectu. [lepBasg kocmuueckas ckopoctb. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Bunsl Tpenus (mokos, ckoibxkeHus:, kauenus). Cuna tpeHus. Cyxoe TpeHue.
Cuna TpeHus CKOJbKEHUA U cuiia TpeHusa nokos. KoapouuueHnt tpenus. Cuna CONpOTHBIECHUS NPU ABUKEHUU Teja B
KUIKoCTU WM rase. [loctynaTenbHoe U BpalaTeabHOE ABUKEHHUE a0COMOTHO TBEPAOro Tesaa. MOMEHT CUJIbl OTHOCUTEIBHO
ocH BpameHus. [lnedo cuibl. Y cmoBus paBHOBECHS TBEPIAOTO Tena. TEeXHUYECKHE YCTPOMCTBA U NMTPAKTUYECKOE IPUMEHEHUE:
MTOAIINIIHUKH, IBUKEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu SIBnenne nHepuu. CpaBHEHUME Macc B3auMOJIEHCTBYOIUX Tell. Bropoit 3akoH Herotona. 3mepenue
cwil. CnoxeHue cuil. 3aBUCUMOCTb CHJIBI yOpyrocTu oT aegopmanuu. HeBecomocts. Bec Tena npu yckopeHHOM NOabEME U
najgeHn. CpaBHEHUE CUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHHMS. Y CIIOBUS PAaBHOBECHUS TBEPIOTO Teya. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomur VI3ydyeHuwe IBUkKeHUs Opycka MO HAKJIOHHOM IIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOMIMX B MPYKMHE M PE3UHOBOM 00pasle, OT MX JAePpopMaluu.
Hccenenosanue ycioBuil paBHOBECHs TBEPAOTO TeJA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3axkonvl coxpanenus ¢ mexanuxke VIMIynbC MaTepuaabHOM TOYKM (Tesa), CUCTEMbl MaT€pPUATbHBIX TOYEK.
NMnynbC cUiibl U M3MEHEHHE HMMITYJbCa Tesa. 3aKOH COXpaHEHHs HMIyjbca. PeakThBHOe ABMxkeHue. Pabora cuibl
MomHocTe cuibl. KuHeTnueckas >HeEprusi MaTepHalbHOM TOYKH. Teopema 00 HM3MEHEHMHM KHHETUYECKOW HHEPruu.
[lorenuuanbHas sHeprus. [loreHuumanbHas sHEprus ynpyro AeQopMUpOBaHHOW MpyxuHbl. [loTeHImanbHas sHEprus Tena
BOMM3U moBepXHOCTH 3emiu. lloTeHIManbHble M HEMOTeHUMadbHble CUibl. CBsi3b PaOOTHl HEMOTEHUHUANbHBIX CHUJT C
U3MEHEHUEM MEXAHWYECKOM SHEPIUH CHCTEMBI TeJl. 3aKOH COXPAHEHHsS MEXAHMYECKOW 3HEpPruM. YIpyrue U Heylnpyrue
CTOJIKHOBEHMS. TeXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: BOJIOMET, KONED, NPYKUHHBINA [UCTOJIET, IBUKEHUE
pakKer.

Jlemoncmpayuu 3akoH coxpaHeHUsT uMIyJbca. PeakTuBHOe aBwxkeHue. llepexon MNMOTEHIMANbHOW SHEPrUHA B
KMHETUYECKYIO U 00paTHO.



Yuenuueckuu sxcnepumenm, nabopamopuvie pabomuvr V3ydeHne abCOIIOTHO HEYMPYTroro yaapa ¢ MOMOIIBIO JIBYX
OJIMHAKOBBIX HUTAHBIX MasTHUKOB. MccienoBaHue cBsi3u pabOThl CHIIBI C M3MEHEHHUEM MEXAHWYECKON SHEpPruu Tejla Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTYTa.

Paznen 3. MoJsekyasipaasi pu3vka 1 TEpMOJAMHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJOKEHUS MOJEKYJIAPHO-KUHETUYECKON TEOPUU M MX ONBITHOE 00OCHOBaHWE. BpOyHOBCKOE JBH)KEHHE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOCHCTBHS YacTHI] BeliecTBa. MoJienn CTpOeHuUs ra30B, JKUIKOCTEH U TBEPABIX T
U OOBsSCHEHUE CBOMICTB BEIIECTBA HAa OCHOBE ATHX Mojened. Macca u pasmepsl Mojekysl. KomuuecTBo BermiecTsa.
ITocTostnHas ABoragpo. TemnoBoe paBHoBecue. Temmeparypa u e€ m3mepenue. lllkana temneparyp Llenscuss. Monens
uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOpUH MAEAbHOrO raza. AOCOIIOTHAs TeMIeparypa
KaKk Mepa CpeIHEN KMHETUYECKOW DHEPIrUH TEIUIOBOrO ABMKEHMS yactul rasa. lllkanma temmeparyp KensBuna. 1'azoBbie
3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akoH JlanmproHa. M3omporeccbl B HACATBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe NpencTaBICHUE H30MPOIECCOB: H30TEpMa, H30Xopa, Hu3o00apa. TexHuueckue
YyCTPOMCTBA U NPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu OnBITHI, JOKA3bIBAIOIIME TUCKPETHOE CTPOEHUE BEUIECTBA, (POTOrpaduu MOJEKYJ]T OPraHMYECKHX
coenuHeHnd. OnbIThl 10 aU(@y3un xkuakoctel u razoB. Mojens OpoyHOBckoro nBrkeHus. Mopenb ombita IllTepHa.
OnbITEI, OKAa3bIBAIOLIME CYIIECTBOBAHUE MEXKMOJEKYISIPHOTO B3aWMMOJICUCTBUA. MoOJ€enb, WUIIOCTPUPYIOLIAs IMPUPOAY
JABJIEHUS Ta3a HA CTEHKU cocy1a. ONbITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HI€AJIBHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmnvie pabomur OnpenencHrue Macchl BO3yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE
M3MEpeHnii 00bEMa KOMHATBI, JABJICHHS U TEMIEPATypbl BO3AyXa B Hel. MccienoBanne 3aBUCUMOCTH MEXAY NapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Tasa.

Tema 2. OcHogvl mepmoouHamuxu

Tepmonunamuyeckasi cuctema. BHYTpeHHSAS SHeprusi TEPMOAMHAMUYECKOM CHCTEMbI M CIOCOOBI €€ M3MEHEHUS.
KonunuectBo Ttemnotrel u pabota. BHyTpeHHsss SHEprusi OJHOATOMHOTO HJEalTbHOrO rasa. Buasl Teronepenadu:
TEIUIONPOBOJAHOCTh, KOHBEKLIMS, U3ITydeHHUE. Y J€IbHAsA TEIUNIOEMKOCTh BeIIECTBA. KoNMM4ecTBO TEMIOTHI PU TEILIONEpEaAYE.
[lonsitue 06 ammabatHOM mpouecce. IlepBrlii 3akoH TepMoauHaMUKHU. [IpuMeHeHue mepBOro 3aKOHA TEPMOJIMHAMUKH K
u3ornpoieccam. ['padudeckas uHTEpIipeTarus paboTel raza. Bropoit 3akoH TepMmoauHamMuku. HeoOpaTuMocTh MpOIECCOB B
npupone. TeroBsie MamuHbl. [IpuHIMIBI AelicTBUA TEIJIOBBIX MamuH. [IpeobpazoBanusi SHEPrUM B TEIUIOBBIX MalIMHAX.



Koaddumuent mnonesnoro paerictBus TtermioBor wmammebl. [lukn KapHo m ero kodQ@UIIMEHT MOJIE3HOTO JICUCTBHS.
DKoJIOTHYECKHE MpOOJEMbl TEIUIOHEPreTUKHA. TEeXHHUYECKHE YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHWE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jemoncmpayuu VI3MeHeHUe BHYTpPEHHEH 3HEPruu Tejla MPU COBEPIICHUH pabOThl: BBUIET MPOOKU W3 OYTBHUIKH IO
JIEUCTBUEM CXKAaTOTO BO3[yXa, HarpeBaHue >pupa B JATYHHOU TpyOke myTéM TpeHus (BuaeoaeMoHcTpaius). M3meHnenue
BHYTPEHHE »HEpruu (TemiepaTyphl) Tena npu Termionepeaade. OnbIT M0 aauabdaTHOMY pPAaCIIUPEHUI0 BO3AyXa (OMBIT C
BO3JIYITHBIM OTHHBOM). MoIesT TapoBOM TypOWHBI, IBUTATENS BHYTPEHHETO CTOPAHMUSI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxenepumenm, nabopamopnsie pabomul I3MepeHue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcamusi. Vcmapenue u kxureHue. AOCONIOTHAsS M OTHOCUTENbHAS BJIAXKHOCTH BO3yXa.
Hacpliennslii map. Y aenpHas TemioTa mapooopa3zoBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUSI OT JlaBjieHus. TBEp0€ Teno.
Kpucrannuueckue u amopdusie Tesna. AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKujkue kpuctauibl. COBpeMEHHbIE MaTEpHAIIbI.
[1naBneHue u kpucraumM3anus. Y aenbHas Teriora rmiasieHus. Cyonumarusi. YpaBHeHHE TEIUIOBOTO Oananca. TexHuyeckue
YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOITYUYECHHS] COBPEMEHHBIX
MaTEpUAJIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jemoncmpayuu CBOWCTBA HACBHILIEHHBIX MapoB. KurmeHwe npu MOHMKEHHOM aAaBieHUH. CrnocoObl H3MepeHus
BlaxxHocTH. HaOmroieHne HarpeBanusi U IJIaBJIE€HUs KPUCTAJUIMYECKOTO BellecTBa. JleMoHcTpaust KpuCTalioB.

Yuenuueckuui sxcnepumenm, nabopamopnsie pabomwsl I3MepeHne OTHOCUTEIBHON BIaKHOCTH BO3IyXa.

Paznen 4. JjaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

OneKTpu3aums Ten. ONEKTpUYECKuM 3apan. JIBa Buaa SJIEKTpUYECKHX 3apsnoB. [IpOBOIHHKM, AMDIEKTPUKH H
MOJYNPOBOJHUKH. 3aKOH COXpAaHEHUS OJJICKTPUUECKOro 3apsiaa. B3aumopeiictBue 3apsaoB. 3akoH Kynmona. ToueuHslid
ANEKTPUYECKUN 3apsia. Oiekrpuyeckoe mnoje. Hanpsok€HHoOCTh 3nektpuyeckoro mnoiid. IlpuHmun cynepno3uuuu
ANEKTPUUECKUX ToJiel. JInHuM HanpspKEHHOCTH JICKTPUIECKOTo Toutst. PaboTta cuit anekTpoctarnyeckoro nojsi. [loTenmuann.
Paznocte mortenuumanoB. [IpoBOIHMKKA M IHUAJIEKTPUKHA B JJIEKTPOCTATUYECKOM MoJje. [uanexkrpudeckas MPOHULAEMOCTbD.
OnekTpo€MKOCTh. KonaeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. JHEpPrus 3apsiKEHHOTO KOHJEHcaTopa.
TexHuyeckre yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIN, JJIEKTPOMETP, JJIEKTPOCTATUYECKass 3aliuTa,
3a3eMJICHHUE DIIEKTPONPHUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN aIllapaT, CTPYHHBIA IPUHTED.



Jemoncmpayuu YCTpOMCTBO W NPUHLMI JCHUCTBUS JJEKTPOMETpa. B3anMomencTBUE HA3JIEKTPU30BAHHBIX TEI.
DnexkTpuyeckoe MoJie 3apsKEHHBIX Tel. [IpOBOAHHMKM B 3JIEKTPOCTATUYECKOM TIOJIE. DJIEKTPOCTATUYECKas 3alllUTa.
JINDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM MOJIE. 3aBUCUMOCTD 3EKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOIAAH IJIACTHUH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH. DHEPTHUS 3aPSKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul U3mepenue 31eKTpOEMKOCTH KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpedax

DIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTpUUECKOro Toka. Mcrtounnku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.
Hanpspokenue. 3akoH OMma Juisi ydacTKa UEMU. DJIEKTPUYECKOE CONPOTHUBIIEHHUE. YIEIbHOE CONPOTHBIICHUE BELIECTBA.
[TocnenoBarensHOE, MapaJlieIbHOE, CMEIIIAHHOE COSIMHEHHE MTPOBOIHUKOB. PaboTa anekTpudeckoro Toka. 3akoH Jxoyms—
Jlenuia. MOITHOCTB 3JIEKTPUYECKOTO TOKA. DJIEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE HUCTOYHUKA TOKA. 3aKOH
OMma g monHOM (3aMKHYTOM) siekTpuueckod 1enu. KopoTkoe 3ampikaHue. DJIEKTPOHHAsT MPOBOJUMOCTh TBEPBIX
METAJIOB. 3aBUCUMOCTB COIPOTUBIICHUSI METAJUIOB OT TeMIieparypsl. CBEPXIPOBOAUMOCTD. JIEKTPUUECKUN TOK B BaKyyMe.
CaoiicTBa 3JIeKTpOHHBIX My4KoB. [lomymnpoBomnuku. CoOCTBEHHAas M TNPUMECHas MPOBOJAUMOCTb TOJYNPOBOJIHUKOB.
CaoiictBa p—n-niepexozaa. [ToaynpoBoAHUKOBBIE MPUOOPHI. DIIEKTPUUECKUM TOK B PAcTBOpAxX M paciuiaBaxX AJIEKTPOJUTOB.
DIIEKTPOIUTAYECKAST AUCCOUUAIMA. DIEKTPOJIN3. DIEKTPUUECKUM TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSATEIbHBIN
paspsaa. Monnus. Ilnasma. TexHuueckue yCTpOMCTBA M INMPAKTUYECKOE NPHUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa, SJIEKTPOHArpeBaTENIbHbIC MNPUOOPHI, DJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyYMHBIN MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0, TAIbBAHUKA.

Jlemoncmpayuu VIaMepeHre CUIIbl TOKa U HaNpsHKEHUs. 3aBUCUMOCTh COMPOTUBIICHUS [TUIMHAPUYECKUX MPOBOJIHUKOB
OT JUIMHBI, IUIOIIA[H IONEPEYHOTO ceyeHuss M marepuana. CMEIIaHHOE COEIUHEHHE MPOBOAHUKOB. [Ipsamoe m3mepeHune
AJEKTPOABMXKYIIEH cuibl. KOpoTkoe 3amblkaHWE TrajJlbBaHUYECKOTO JJIEMEHTA W OILICHKAa BHYTPEHHETO CONPOTHUBJICHUS.
3aBUCHUMOCTh CONPOTUBIICHUS METAUIOB OT TeMmmneparypel. I[IpoBoguMocts 3nekTponuTtoB. HMCckpoBodl paspsiag u
MPOBOAUMOCTH BO3ayxa. OJJHOCTOPOHHSISI TPOBOAUMOCTD AHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomsi V3yueHne CMENIaHHOTO COEIUHEHHs pe3ucTopoB. M3mepenue
ANEKTPOJBUKYIIEH CUITBI HCTOYHUKA TOKA U €r0 BHYTPEHHET0 ConpoTUBiIeHUs. HabmoaeHue anekrponusa.

MexknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usnuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBISETCA C yUETOM COACPKATETBHBIX MEKIIPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHH, TeoTpaduu U TEXHOJIOTHH.



MeosicnpeomemHuvle noHamusi, CBA3aHHBIE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHUS: SIBIICHUE, HAy4YHbIM (QaxT,
runoTe3a, GpuznyecKkas BeIMUnHa, 3aK0H, Teopus, HaOI0JeHIEe, SKCIIEPUMEHT, MOJICTMPOBAHIE, MOIETh, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JMHeWHas QyHKuMs, mapadoia, runepOona, ux rpaduku U CBOMCTBA,
TPUTOHOMETPUUECKHE (PYHKLMU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0KECHUE BEKTOPOB.

buonocus: mexannueckoe ABMXKEHUE B KUBOHM mpupone, nupdysus, ocMocC, TEIIO0OMEH KUBBIX OPraHU3MOB (BHIBI
TEIJIONEPENAaUH, TEMJIOBOE PABHOBECHE), JIEKTPUUYECKHE SIBICHHS B )KHMBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJISIPHAsA Macca, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH U Ta30B, DJJIEKTPUYECKHME CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAs IUCCOLMALNA,
raJlbBaHUKA.

l'eocpagpusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABUKEHUN C UCIOJIb30BAHUEM MEXAHM3MOB, YYET TPEHHUS B TEXHUKE, MOJUIMITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAaHEHMsI UMITYJbCAa B TEXHUKE (pakeTa, BOLOMET U JAPYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus,
napoBasi TypOrHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPUaJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, ANEKTPOHArpeBaTEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, FaTbBAHUKA.

11 KUIACC
Paznen 4. djekTpoauHaMuKa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHUTHl. B3anmoAelHCTBHUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE mojie. BeKTop MarHMTHOW WHAYKIHH.
[IpyHIMI Cynmepro3uIMM MarHUTHBIX Nosiel. JIMHMM MarHWTHOM MHAYKUMH. KapThHA NTMHWKA MarHWUTHOW MHAYKLUU TOJIA
IIOCTOSIHHBIX MAarHUTOB. MarHuTHOE I0J€ MPOBOJHUKA ¢ TOKOM. KapTuHa JMHWN MHAYKIUMU MArHUTHOTO IOJS JJIMHHOTO
IPSMOT0 MPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOAHMKA, KaTylku ¢ TokoM. OmbIT Opcrepa. B3ammopeiicTBue
IIPOBOJHUKOB ¢ ToKOM. Cuia Ammnepa, e€ monynb U HanpasiaeHue. Cuna JlopeHua, e€ Moaysip 1 HanpasieHue. [[BrkeHue
3apsHKEHHOM YacTHIbl B OAHOPOIHOM MarHuTHOM moJie. Pabota cwibl JlopeHna. SBieHHe 37€KTPOMAarHUTHOW WHIYKIIMH.
IToTok BEKTOpa MarHUTHOM MHAYKUWU. DIEKTPOABUKYIIAs CHUJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuun dapanes.
BuxpeBoe syekTprueckoe moJie. DIEKTPOABMXKYLIAs CUiIa HHAYKIMH B IPOBOJHHKE, JBMXKYLIEMCS NOCTYIATEIbHO B
OIHOPOJHOM MarHuTHOM rmosie. IIpaBuno JleHna. MHAyKTHBHOCTB. SIBIIEHME CaMOMHIYKLMH. DJIEKTPOJABIKYLIAs CHIIA



CaMOMHAYKIMU. DHEPrusi MarHUTHOTO MOJsl KATYIIKA C TOKOM. ODJIEKTPOMAarHuTHOE Moje. TeXHu4yeckue yCcTpOHCTBa U
MPAKTUYECKOE MPUMEHEHUE: IMOCTOSIHHBIE MAarHUThI, 3JEKTPOMArHHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YacTHL], UHIYKIIHOHHAS [1€Yb.

Llemoncmpayuu OnbiT Opcteaa. OTKIOHEHUE 3IEKTPOHHOTO MyYKa MArHUTHBIM T0JIeM. JIMHUY MHAYKIIMA MarHUTHOTO
nosisi. B3anmoneiicTBue AByX NMPOBOAHUKOB ¢ TOokoM. Cmiia Ammepa. JleiictBue cuiibl JIopeHIa HAa MOHBI 3JIEKTPOJIUTA.
SBnenue snexrpoMarHuTHOM MHAYKUWU. [IpaBuio JleHma. 3aBUCUMOCTh AJIEKTPOJABUKYILEH CHIIBI MHAYKIHUNA OT CKOPOCTH
M3MEHEHUS] MAarHUTHOTO MOTOKA. SIBIIEHHE CAMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomwvl 3yueHne MarHUTHOTO MOJIsl KaTylIKu ¢ TokoM. MccrnenoBanue
NEUCTBUA ITOCTOSIHHOIO MarHWTa Ha paMKy ¢ TOKOM. MccnenoBaHue sIBIEHUS JIEKTPOMAarHUTHOM HHTYKLIHH.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOOAHBIE MeXaHMUYECKHe KoyieOaHus. ['apmoHuueckue konebanud. I[lepuon, yacrora,
amMIUInTyaa u ¢gaza xkonedanui. [IpykuHHBIA MasTHUK. MaTeMaTuieckuil MasTHUK. Y paBHEHUE FAPMOHUYECKUX KOJIEOaHUIA.
[IpeBpaienne sHepruM npu rapMoHuueckux kosebanusx. KonebarenpHblli KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KOJeOaHusi B MACATBHOM KOJeOATeIbHOM KOHTYpe. AHaIorusg MexXAy MEXaHHYECKUMH U AJIEKTPOMArHUTHBIMU
koJiebanusimu. @opmyna TomMcoHa. 3aKOH COXpaHEHUs] SHEPIUU B UACATBLHOM KoJjieOaTesIbHOM KOHType. IlpencraBienue o
3aTyxaroumx KoyieOaHusX. BbIHYXJIeHHble MeXaHuyeckue KoiyiebaHus. Pe3oHaHc. BbIHyXIEHHbIE AJIEKTPOMAarHUTHBIE
konebanus. [lepemennbiii Tok. CHHYCOMIANbHBIN MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U
JeCTByIOllleE 3HAUEHHE CWJIbl TOoKa M HampspkeHus. Tpanchopmarop. IlpomsBoacTBo, mnepenaua u  motpediieHUe
ANEKTPUYECKOM BSHEPruv. OKOJIOTMYECKME PHUCKA TMpPU NPOU3BOJACTBE dJEKTpodHepruu. KynbTypa HCHOJb30BaHUS
ANIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU. TeXHUYECKHUE YCTPOICTBA U MPAKTHUECKOE IPUMEHEHHE: IJIEKTPUUECKUN 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jemoncmpayuu ViccnenoBanue mapameTpoB KOJIeOATEILHOW CUCTEMBI (TIPYKUHHBIM WM MaTeMaTUYECKUA MasTHUK).
HaGnronenue 3aryxaromux kosiebanuid. MccnmemoBaHue CBOWCTB BBIHYXKACHHBIX KoseOanmii. Habmronenune pesoHaHca.
CBoOOAHbBIE NEKTPOMArHUTHbIE KoJieOaHus. OCIMIOrpaMMbl (3aBUCUMOCTH CUJIbl TOKA M HANPSKEHUS OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KosieOaHui. Pe3oHaHC mpu mocneAoBaTeIbHOM COEIUHEHUU PE3UCTOpa, KaTYUIKU MHAYKTUBHOCTH U
KOHJieHcaTopa. Moieb TMHUY 3JIEKTPONEPEIayu.



Yuenuueckuui sxcnepumenm, nabopamopusie pabomul VicciienoBanue 3aBUCUMOCTH MEPHOJa MaJIbIX KOJeOaHH rpy3a
Ha HATH OT JUIMHBI HUTH M MAacchl rpy3a. MccnenoBanue MEpEMEHHOrO TOKa B LENMM U3 ITOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJHBI, ycioBUs pacnpoctpaHenus. Ilepuon. CKOpoCcTh pacnpOCTpaHEHWS W JIJIMHA BOJIHBI.
[Tonepeunsie u npoosibHbIE BOJIHBL. MHTEphepeHtms u qudpakius MexaHn4eckux BoJiH. 3ByK. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka. DIEeKTpOMAarHUTHBIC BOJHBI. Y CIOBUS M3MyYEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruutHoii BoaHe. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, IPETOMIICHUE,
nosisipu3anusi, audpakuus, uHTepdepeHuss. CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJMH. Illkanma 3J€KTpOMarHUTHBIX BOJIH.
[IpuMeHeHnEe 3JIEKTPOMArHUTHBIX BOJH B TEXHMKE MU ObITy. [IpMHIMIBI paguocBsi3u W TeleBUAEHUA. Paauonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpYKAlolled cpenpl. TexXHUYeCKHe YCTPOWCTBA M IPAKTHYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE UHCTPYMEHTBI, yJIBTPA3BYKOBasl AUArHOCTUKA B TEXHUKE W MENMIIMHE, patap, paIuONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Hemoncmpayuu OOpa3zoBaHUE U PaACHPOCTPAHEHHUE IMOMEPEUYHbIX M MPOJOJbHBIX BOJNH. KoneOmromieecs Teno Kak
HMCTOYHMK 3ByKa. HaOmroneHuwe oTpakeHHMs M MpEJOMIIEHHS MeXaHW4yeckuxX BoiH. HaOmionenuwe wuHTepdepeHunu u
audpakiid MEXaHUYECKUX BOJIH. 3BYKOBOM pe3oHaHc. HabimoieHne cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY10M
U yacToToil koneOanuid. MccimeqoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH: OTpPa)XXE€HUE, MPEOMIICHHE, MOJspHU3anus,
nudpakuus, uHTephepeHITHs.

Tema 3. Onmuka I'eometpuueckas ontuka. [IpsMonuHeliHOe paclipoCTpaHEHUE CBETa B OMHOPOAHOM cpene. JIyu cBeTa.
Toueunblii HCTOYHUK cBeTa. OTpakeHHE CBETa. 3aKOHBI OTpaxeHus cBeTa. I[locTpoeHne n3o0paxeHuil B MIOCKOM 3epKalie.
[Ipenomnenue cBeta. 3akoOHBI MpenoMJIeHUs cBeTa. AOCOIIOTHBIM MoKazaTenb mpenomieHus. llomHoe BHyTpeHHee
otpaxeHue. [IpenenbHbIil yroJ nmojaHoro BHyTpeHHero orpaxenus. Jucnepcus cera. CrnoxxHbIN cocTaB Oenoro ceta. LIBer.
Cobuparoue u pacceuBarove JUH3bL. ToHKas JuH3a. DOKYCHOE pacCTOSHUE M OINTHYECKas CHjia TOHKOM JIMH3BI.
[TocTpoenne nM300pakeHUI B COOMPAIONINX M PACCEUBAIOMIMX JUH3aXx. DOopMylia TOHKOW JMH3BI. YBEJIWYEHUE, JTaBAEMOE
muH30M. [lpenenbl MpUMEHUMOCTH TeoMeTpudeckoil onTuku. BonHoBas onrtuka. MuTepdepenuus cera. KorepeHTHbIe
WMCTOYHHUKHU. YCIOBUS HAONIOJIEHUS MAaKCUMyMOB U MUHHMYMOB B HMHTEP()EPEHUMOHHOM KapTHHE OT JBYX CHH(A3HbBIX
KOT€pEHTHBIX UCTOUHUKOB. [{udpakius ceeta. Judpakinnonnas pemeérka. Y cioBrue HaOM0IeHUS TJIABHBIX MAaKCUMYMOB IPU
NaJieHud MOHOXPOMAaTHYECKOTO cBeTa Ha audpakiuuoHHyro pem€rky. Ilomspuzamus cera. TexHuueckue ycTpoicTBa U



MpakTHUEeCKOe MpPUMEHEHHE: OYKH, Jymna, (poToammapaT, MPOEKUMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOM, BOJOKOHHAs
OTITHKA, AUPPAKIIMOHHAS PEHIETKA, TTOJSIPOHI.

Jemoncmpayuu  TlpsiMoJIMHETHOE pacOpPOCTPAHEHHE, OTPAXKEHUE U MpejomyieHHuEe cBeta. OnTudeckue MpudopBkl.
[lonHoe BHyTpeHHee oTpaxkeHue. Mojenb cBeToBona. MccnegoBaHue CBOWCTB M300pakeHU B JuH3aX. Mojenu
MUKpOCKona, Teneckomna. Habmonenne untepdepenun csera. Habmogenue nudpakiuu csera. Habmrogenue nucnepcuu
ceta. [lomydyenue criektpa ¢ moMoIibio mpu3mbl. [lonydenue cnektpa ¢ moMomibo qudpakinoHHon peméTku. Habmonenue
ITOJISIPU3ALIMM CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomst VI3MepeHue mnokaszatens nperomieHus crekia. MccnenoBanue
CBOMCTB U300pakeHuil B nH3ax. HaOmroneHue qucnepcuu cBeTa.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

I'paauipl  TPUMEHMMOCTH  KJIIACCMYECKOM MeEXaHUKH. llocTymarel cnenuanbHOM TEOPUM  OTHOCHUTEIIBHOCTH:
WHBAPUAHTHOCTh MOJYJSl CKOPOCTM CB€Ta B BaKyyMe€, MPUHIMI OTHOCUTEIBHOCTH OWHIITEHA. OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKPAILICHUE JUIMHBL. DHEPTUs U HUMIIYJIbC PEIATUBUCTCKON 4dacThlbl. CBs3b
MAacChl C 3HEPIUEN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIBI. DHEPTHUSI ITIOKOSI.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®otonbl. Popmyna Ilnanka cBA3M >Hepruu (POTOHA C €ro 4acToToil. DHeprusd U uUMIyibc (GortoHa. OTKphITHE U
uccnenoBanne porodddexra. Onwitel A. I'. Cronerosa. 3akonsl Gortorddexra. YpaBHenue DinmTerHa s pororddexra.
«Kpacnas rpanuna» poroaddexra. lapnenue cera. Onwitel I1. H. JleGeneBa. Xumuueckoe aeicTBue cBeta. TexHUYeckue
YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: (POTOITEMEHT, (POTOAATUHK, COTHEUHAs OaTtapes, CBETOAHO/I.

Jlemoncmpayuu ®oTod3PheKT Ha YCTaHOBKE C IIMHKOBOM TiacTuHOM. MccinenoBanue 3akoHOB BHeEHIHETO (hoTorddekTa.
Ceetoauon. ConmuevyHas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -wactuil. [lnanerapnas momens atoma. Iloctymats
bopa. U3znydyenune u norsjoiieHrne GOTOHOB MpPU MEPEXOJAE aToMa C OJHOTO YPOBHSI SHEPIHM Ha Apyroid. Buabl criekTpos.
CnexTp ypoBHEHN 3Hepruu aroma Bojopoaa. BomHoBele cBoiicTBa yactul. Bomubl ne bpoina. KopryckyinsspHo-BOJIHOBOM
nyanu3M. CHOHTaHHOE U BBIHYK/IEHHOE U3JIydeHHE. TeXHUYECKUE YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Hemoncmpayuu Mopnens ombita Pesepdopma. Ompenenenuwe IIuHBI BOJHBI J1azepa. HaOmrogeHue nTMHEHYATHIX
CIIEKTPOB U3ny4deHus. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomul HabmroaeHue IMHEHYATOTO CIIEKTPA.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHMs siapa. OTKpbeiTHE paguoakTuBHOCTU. OmbiThl Pesepdopna mo
ONpEACNEHUIO COCTaBa paJHOaKTUBHOrO wu3nmydeHusi. CBoiictBa anbda-, Oera-, ramma-uziaydeHus. BrusHue
PaAMOAKTUBHOCTH HA JKMBbIE OpraHu3Mbl. OTKpbhITHE NMPOTOHA W HeWTpoHa. HykinoHHas monens sapa I'eiizeHOepra—
WBanenko. 3apsg sapa. MaccoBoe umcio siapa. M3ortonbl. Anbda-pacnan. DIeKTPOHHBIM M NMO3UTPOHHBIN OeTa-pacma.
[Namma-uznyyenve. 3aKOH paJiMOAKTHUBHOTO pachajia. JHEPrus CBS3M HYKJIOHOB B sijpe. Snepubie cuuibl. JlepekT macchl
anpa. Slnepusie peakiuu. Jlenenue u cuntes sanaep. Anepueiit peaktop. Tepmosinepusiii cuuTe3. [IpoOaemMbl U nepcrneKTUBBI
ANEPHOM DHEPreTUKH. DKOJOTHYECKUE ACIEKThI SACPHOW JHEPreTUKHU. OJIEMEHTapHble 4YacTHUlbl. OTKPBITHE MO3UTPOHA.
Metonabl HAOTIOAEHUSI U PETUCTPALUU JIEMEHTApHbBIX YacTull. DyHaaMeHTalbHbIe B3aUMOJAEHCTBUS. ENMHCTBO (hM3HUecKon
KapTHHBI MUpa. TeXHUYECKHE YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BHIIbCOHA, sIAEpHBIA pEeaKkTop,
aToMHasi 6oMo0a.

Llemoncmpayuu CHETINK HOHU3UPYIOIIUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul VlcciienoBanue TpeKOB 4acTull (110 TOTOBbIM poTorpadusm).

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranbl pa3BUTHs acTpoHOMHHU. [IpukinagHOE M MUPOBO33pEHUYECKOE 3HAUEHUE acTpOHOMHUHU. Bua 3BE3aHOrO Heoda.
Co3Be3nus, spkue 3BE3MbI, IJIAHEThI, WX BUAUMOE JBUxkeHHEe. ComHeuHas cucrtema. Comnile. CoJiHEUHAss aKTUBHOCT.
Uctounuk sHeprum ConHua W 3BE3A. 3BE3AbI, MX OCHOBHBIC XAPAKTEPUCTUKHU. JlmarpamMma «CIHEKTpajbHbIM KJACC —
CBETUMOCTB». 3BE31bl TJABHOM IIOCJIEIOBATENIBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3J TJIABHOU
IIOCJIEI0OBAaTEIbHOCTH. BHyTpeHHEe cTpoenue 3B€3/1. COBpEMEHHBIE NPEACTABICHUS O MPOUCXO0XKIECHNN U 3Boronu ConHia
1 3BE€37. DTanbl kU3HU 3BE31. Miteunbiii [IyTe — Hama ["amaktuka. [lonoxenune u nuxenue Connina B ['anaktuke. Tumbl
ranakTuk. PaauoranakTuku W KBa3apbl. UEpHble ABIPHI B sifpax ranakTuk. Bcenennas. Pacmmpenue Bcenennoil. 3akoH
Xab6ma. Paz6eranue ramaktuk. Teopus bonbmioro B3psiBa. PennkroBoe msnydenue. MacmtabHas cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnbie npo0i1emMbl aCTPOHOMUMU.



Yyenuueckue nabnooenus HabOmrogeHus: HEBOOPYKEHHBIM TJ1a30M C HCIOJB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKCHHIMA
JUTSL ONPEJEICHUS MOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31Msi CeBEpHOro MOJyIIapus U
apkue 3BE€31b1. Habmogenus B reneckon Jlynsl, mnanet, Mieunoro IlyTu.

O6o0marmee nopropenue Ponb QUMK U aCTPOHOMUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIILHOW H
ATUYECKOH cepax NesaTeTbHOCTH YelI0BeKa, pOJib U MECTO (PM3UKU M aCTPOHOMHUU B COBPEMEHHOW HAay4YHON KapTHHE MHUPA,
poJib (HU3UYECKON Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (QU3MYECKOW KapTUHE MHUpPA, MECTO (M3MYECKOW KapTHUHBI
MHpa B 0OLIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUIN O IPUPOJE.

Me:xknpenmernble cBsi3u M3ydyenue kypca Qusuku 0a3zoBoro ypoBHA B 11 Kiacce ocyliecTBIsieTCsl C y4€TOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHUKU, OMOJIOTUU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IIO3HAHMS: SIBJICHWE, HAy4yHBIN (akT,
rUnoTe3a, pu3nyeckasi BEJIMUMHA, 3aKOH, TEOPHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUI, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOCKIMM HA OCH KOODPIMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIUN, MPU3HAKA OO0 TPEYTrOJIbHUKOB, OMpeAesieHHue TUIOMIaJu IUIOCKUX (UTryp U
o0BbéMa Tel.

buonocus: snexTpuyeckue SIBICHHUS B >KMBOW NPUPOJE, KOJeOAaTEIbHbIE IBMXKCHHS B JKMBOW MPUPOJE, ONTHUYECKUE
SIBJICHUS B )KMBOM MPUPOJIE, NCUCTBUE pAIMAlliH HA KUBbIE OPTraHU3MBbI.

Xumus: CTpOE€HHWE aTOMOB M MOJICKYJ, KpUCTaUIMUecKash CTPYKTypa TBEPIBIX Tel, MEXaHU3Mbl OOpa30BaHUS
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: MarHuTHBIE TIONIIOCA 3€MIIH, 3aJ1€KH MAarHUTHBIX Py, (POTOChEMKA 3€MHON MOBEPXHOCTH, IPEICKa3aHHue
3eMJICTPSICEHU.

Texnonozus: TUHUA SJIEKTPOIIEpead, TEHEPATOP MEPEMEHHOTO TOKA, JIEKTPOJABUTATEIb, HHAYKIIMOHHAS I1€4b, paaap,
paauonpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meub, MPOEKIIMOHHBIN arapaT, BOJIOKOHHAsS ONTHKA, COJIHEUHAs
Oatapes.



ININIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUS IMTPOTI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUASA

OcBoenune ydyebHoro mpenmera «Pusmka» Ha ypoBHE CpemHero odmiero oOpa3zoBaHus (0a30BBIA YPOBEHB) IOJIKHO
o0ecrneyuTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «Du3nKay OJDKHBI OTPa)XaTh TOTOBHOCTh UM CIOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaThCA CPOPMUPOBAHHOM BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpWCHTAll{, TIO3UTHUBHBIX BHYTPCHHHX YOCKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHUCKOTO
oOIecTBa, paclMpeHne XU3HCHHOTO OTbBITa W OMbITa ACATEIBHOCTH B MPOIECCE peaTu3allid OCHOBHBIX HaIPaBJICHHM
BOCITUTATEILHOU JIEATETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaxkgaHckoro BOCHUTAHUAA: CHOPMHUPOBAHHOCTH TPAXKIAHCKOW TO3UIMU OO0YYalolIerocsi KaKk aKTUBHOTO W
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIecTBa; MPHHATHE TPATUIMOHHBIX OOIIEYETIOBEUCCKUX TyMaHUCTHYCCKUX U
JEMOKPATHYECKUX IICHHOCTEH;,; TOTOBHOCTh BECTH COBMECTHYIO IEATEIHLHOCTh B HWHTEpPEcax TpakIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBICHWH B O0Opa30BaTCIIbHONM OpraHWU3AIMH;, YMEHHE B3aWMMOJICHCTBOBATH C COIMATHHBIMU
WHCTUTYTAMH B COOTBETCTBUU C HMX (PYHKIMSIMH U Ha3HAYCHUEM; TOTOBHOCTh K TYMAaHUTApHOW W BOJOHTEPCKOU
NeSITeTbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHUA: CHOPMHUPOBAHHOCTH POCCUICKOM MPpaXKIaHCKOW UACHTUYHOCTH, MMATPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHKCHHUSM POCCHHCKHMX YUEHBIX B 00JacTH (DU3UKH H
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS: C(DOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYCCKOTO TIOBEICHHS,

CIIOCOOHOCTH OILICHMBATh CUTYAIIMIO U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIHLHO-HPAaBCTBEHHbIE
HOPMBI M IICHHOCTH, B TOM YHCJIE€ B JCITCIBHOCTH YUYEHOTO; OCO3HAHWE JMYHOTO BKJIaJla B TMOCTPOCHUE YCTOHYMBOTO
Oymymiero;

4) 3CTeTHYEeCKOr0 BOCIHHMTAHHSI: SCTCTHUYECKOE OTHOIIECHHE K MHUPY, BKIIOYas SCTCTHKY HAy4YHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOIl HAYKE;

5) TpyaoBoro BOCHUTAHHWS: HWHTEpEC K pa3nyHbIM chepam mpodecCHOHATbHOW AeITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oyayiied mpodeccud W peaan30BbIBATh



COOCTBEHHbBIE KU3HEHHBIC TIJIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K OOPAa30BaHMUIO M CaMOOOpa30BaHHUIO B 00JIACTH (PU3UKU Ha
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHUA: C(HOPMUPOBAHHOCTH IKOJIOTHUECKON KYJIBTYPhI, OCO3HAHUE TJI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOoOJeM; IIIAHWUPOBAHUE U OCYIIECTBJICHHE JCHCTBUN B OKPY’KAIOIIEHW Cpelle Ha OCHOBE 3HAHUS Ieiel
YCTOMYMBOTO Pa3BUTHUSL YEJIOBEUECTBA; PACIIMPEHUE OMBITA JAESITEIBHOCTH SKOJOTUYECKON HAIpaBJIECHHOCTH Ha OCHOBE
UMEIOLIUXCA 3HAHUN 10 (pU3HKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHMSA: C(POPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUsl (pU3MUECKON HAyKH; OCO3HAHME LIEHHOCTU HAy4YHOH NeATEIbHOCTH, TOTOBHOCTh B IpOLECCe M3yueHUs (PU3MKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIEI0BATENIbCKYIO NEATENbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTebHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Bba3oBble 1ornyeckne 1eiicTBUA. CAMOCTOATEIHHO (POPMYIUPOBATH U aKTyaAIM3UPOBAThH MPOOIIEMY, paccMaTpUBaTh €€

BCECTOPOHHE; OMPEACNATh Ied JAEATeIbHOCTH, 3a/JaBaTh MapaMeTpbl M KPUTEPHUH UX JOCTHIKCHHS, BBISBIATDH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBACMbIX (PU3NUECKUX SBICHUSIX; pa3pabaThIBaTh IUIaH PEIICHUS TPOOIIEMBI C
y4€TOM aHajdu3a WMEIOIIMXCS MaTepUalIbHBIX M HEMAaTEPHUAIbHBIX PECYpCOB; BHOCHTH KOPPEKTUBBI B JEATEIHHOCTD,
OLICHMBAaTh COOTBETCTBUE pE3YyJbTAaTOB IEJISIM, OLICHUBATh PHUCKU IOCIEACTBUI JAEATEIbHOCTH; KOOPAUHUPOBATH U
BBITIOJHATH PaboTy B YCIOBUAX PEATbHOTO, BUPTYaTbHOTO U KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBaTh KPEaTUBHOE
MBIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaegoBare/ibCKue AeiCTBUSA. BIAJCTh HAYYHOM TEPMUHOJIOTMEH, KIIOUEBBIMU IOHATHUAMU U METOJAMU
¢bu3MYecKo HayKd; BIAJCTh HaBBIKAMHU YYEOHO-HCCIEAOBATENICKOM W MPOEKTHOW NESITENbHOCTH B 00JIacTU (DU3HKH,
CHIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a1ad (PU3MUECKOro COJepKaHus,
NPUMEHEHUIO PA3IUYHBIX METOJOB IO3HAHUS; BIAJCTh BHIAMHU JEATEIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TPEOOPa30BAHNUIO M IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCJIE TIPU CO3JaHUH YUEOHBIX
MPOEKTOB B 00J1aCTH (DM3UKU; BBISABISITH MPUIUHHO-CIICICTBEHHBIC CBS3U W aKTyaJIN3WPOBATh 33J1a4yy, BBIBUTATh THIIOTE3Y
e€ pelleHus, HaXO0IUTh aprYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPIXKICHUH, 3a7]aBaTh MapaMeTphl U KPUTEPUU PEIICHUS,
aHAJIM3UPOBATh TONYyYEHHBIE B XOJE pEIICHUS 3aJaddl pe3yJbTaThl, KPUTHYECKH OIIEHWBAaTh WX JOCTOBEPHOCTH,
MPOTHO3MPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; CTaBUTh M (POPMYIMpPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOU
AESTENbHOCTH, B TOM UMCJIe MPH M3YYCHUH (DU3HMKH; JTaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;



YMETh MEPEHOCUTH 3HAHUSA MO (PU3MKE B MPAKTHUECKYIO OOJACTh JKU3HEIEATEIBHOCTH; YMETh WHTEIPUPOBATH 3HAHUS U3
pasHbBIX NPEIMETHBIX O00JAcTeil; BBIABUTAaTh HOBBIC HJIEW, TMpEAJiaraTb OPUTHHAIBHBIC MOIXOJbl U PEIICHHS;, CTaBUTh
poOJIEMBI U 3a/1a4H, TOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ uHdopmanueii: BIaJeTh HaBbIKAMH MOJIYYEHHUs] MHPOpPMALMU (PU3NYECKOTO COAECPHKAHUS M3 MCTOUYHUKOB
pa3HbBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh IIOWCK, AHAJINW3, CUCTEMATH3allMI0 M HHTEPIPETalMi0 HH(popManuu
pa3aNuYHBIX BUJOB U (OpPM TMPEACTaBICHUS; OICHUBATh JOCTOBEPHOCTh HH(OPMAIIMH; HCIONb30BaTh CPEACTBA
MH(GOPMALIMOHHBIX 1 KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX
3aja4 ¢ cOOJIOJCHUEM TpeOOBaHMN >PrOHOMMKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHus, NMPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIMOHHON O€30IacHOCTH; CO3/1aBaTh TEKCThl (PU3MUECKOTO COACpPKAHUS B Pa3IMYHBIX
¢dopMarax ¢ y4éTOM Ha3HaueHUs MH(OPMALUK U LIEJIEBOM ayJUTOPHUH, BHIOMpas ONTUMAIbHYIO (pOpMYy IMpencTaBiICHUS U
BHU3yaJIN3aLUH.

KoMMmyHMKaTHBHBIE YHUBepcaJibHble y4eOHble [eifiCTBUSI: OCYIIECTBISATh OOIICHHE Ha YpPOKax (U3HKK U BO
BHE-YPOUHOM JEATEIBHOCTH; paclOo3HaBaTh NMPEANOCHUIKA KOH(QIUKTHBIX CUTyallM U cMAr4ath KOHQIMKTHI; Pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMs C HUCIOJb30BAHUEM A3BIKOBBIX CPEJICTB; IIOHMMATh U UCIIOJIb30BATh IIPEUMYILIECTBA
KOMAaHJTHOM ¥ MHIAUBUIYAJIbHOM pabOThl; BHIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX JEUCTBUMA C YUYETOM OOLIMX UHTEPECOB
M BO3MOXHOCTEM KaXJOro 4WIeHa KOJUIEKTHBA; IPUHHAMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBAaThH U
KOOPAMHUPOBATh AEHUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIISATH IUIAH JEWCTBUM, PACHPENENATh POJNM C Y4ETOM MHEHUHI
YYaCTHUKOB, OOCYXIaTh pe3yJibTaThl COBMECTHOM pabOThl; OLEHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOT0 y4aCTHHKA
KOMaH/ibl B OOILIMI pe3ysbTaT Mo pa3paOOTaHHBIM KPUTEPUSAM; MpeljiaraTb HOBbIE MPOEKThI, OLIEHUBATh UAEU C MO3ULUHU
HOBH3HBI, OpPWUTMHAJIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIISITh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B
Pa3IMYHBIX CUTYaLMSIX, TPOSBISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIC YHHUBEpPCAJbHbIE Y4eOHbIE 1CHCTBUS

Camoopranm3anusi: CaMOCTOSTEIbHO OCYIIECTBIISATh I[MO3HABATEIbHYIO JEATENIBHOCTh B 00JMacCTH (PU3UKH U
aCTPOHOMHUH, BBISBIISTH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/aYd; CAMOCTOATEIBHO COCTABJIATH IUIaH
pelIeHs] pacu€THBIX U KaUeCTBEHHBIX 3aJ1ay, IJIaH BBINIOJHEHHUS MPAKTHUUYECKOW paboThl ¢ YUYETOM MMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOUYTEHU; JaBaTh OLEHKY HOBBIM CUTYallUsSM; PACIIUPATh PAMKUA YYEOHOTO MpeIMeTa
Ha OCHOBE JINYHBIX MPEANOYTEHUH; 1eJaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, Opath Ha ceOsi OTBETCTBEHHOCTh 32



pEIIeHNEe; OIEHWBATh MPUOOPETEHHBIA OMBIT; CIOCOOCTBOBATH (OPMHUPOBAHUIO W TIPOSBICHUIO SPYIUIIMA B 0O0IACTH
(M3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLUMOHAJBHBIH HMHTEUIEKT: JaBaTh OILICHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHUBHI B
JeSITEIbHOCTh, OIICHMBATh COOTBETCTBHE PE3YJIbTATOB LIETSM; BIAJeTh HAaBbIKAMHU TO03HABATEIbHON pediexkcun Kak
OCO3HaHHMSI COBEPUIAEMBIX JACHUCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI; UCIIOIb30BaTh MPUEMBI
pebaexkcun ISl ONEHKH CUTYaIlMH, BBIOOpAa BEPHOTO PEIICHHS; YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NMPUHHUMATH
pelieHrusT MO0 WX CHIDKCHUWIO, MPUHUMATh MOTHUBBI M apryMEHThHI JAPYrMX MpPU aHaAU3€ pPe3yJbTaTOB JEATEIIbHOCTH;
MpUHUMATh ce0s, MOHMMAas CBOM HEJAOCTATKM W JOCTOMHCTBA;, MPUHUMATh MOTHBBI U apTyMEHTBHI JIPYTUX NpPHU aHAIHU3E
PE3yNbTATOB JIEATENLHOCTH; MPU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OLIUOKH.

B npornecce nocTukeHus JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMBbl MO (PU3MKE I YPOBHS CPETHErO OOIIEro
o0pa3oBaHusl y OOYyYaroIIMUXCsA COBEPIIEHCTBYETCS AMOLIMOHAJIBHBIN WHTEIUIEKT, MPEAnoJiaralomuii c(opMUpOBaHHOCTD:
CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAJIBLHOE COCTOSIHWE, BHJIETh HAIPaBIICHUSI PAa3BUTH
COOCTBEHHOW AMOIMOHAIBLHON cdepbl, ObITh YBEPEHHBIM B ce0e; caMOperyJMpOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb,
yMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aaNTUPOBATHCA K IMOIIMOHAIBLHBIM U3MEHEHUSIM U
MPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKIIIOUAIOIIEH CTPEMIICHHE K JOCTHXKCHUIO eI U
yCIexy, ONTHUMHU3M, MHUIUATUBHOCTb, YMEHHUE JECHCTBOBATH MCXOJ M3 CBOUX BO3MOXKHOCTEH; AMIIATHH, BKJIHOYAIOIIEH
CIIOCOOHOCTh MOHUMATh SMOIIMOHAJIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUU OOIIEHUS, CTIOCOOHOCTD K
COUYBCTBHIO U CONEPEKUBAHUIO; COLUATBHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTH BBHICTpAaMBaTh OTHOIICHUS C APYTUMH
JOJIbMU, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3peiiaTb KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATHI

K xonity ooyuyenust B 10 kiacce npeameTHbie pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTH
y 00y4Jaromuxcs yMEHUIM: IEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKU B (DOPMUPOBAHUM COBPEMEHHON HAy4YHOU
KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTHUM, B MPAKTUYECKON ACATEILHOCTH JIIOJEH; YYUTHIBATH
TpPaHUIIBl TIPUMEHEHHUS H3YYCHHBIX (PU3NYECKHX MOJeNel: MaTephalibHas TOYKa, HWHEpPIMaIbHAsS CHUCTEMa OTCUéTa,
a0COMIOTHO TBEPIIOE TETO, UACATBHBINA Ta3, MOJEIH CTPOCHUS Ta30B, JKUJIKOCTEH M TBEPBIX TEJ, TOUCUHBINA AIIEKTPUUCCKHIMA
3apsii MpU pelieHud (PU3MUECKUX 3ajad; pacrno3HaBaTh (U3UYECKHE SBJICHHS (MPOLECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHM CTPOCHUS BEIECTBA MU DJICKTPOJAUMHAMUKHU: PABHOMEPHOE U
PAaBHOYCKOPEHHOE TPSMOJMHEHHOE JIBM)KEHHE, CBOOOJHOE TMaJeHUEe TeJ, [JIBH)KEHUE 110 OKPYKHOCTH, WHEPIHs,



B3auMoJeiicTBue Tein, quddys3us, O6pOyHOBCKOE JBIKEHHUE, CTPOCHHE >KUIKOCTEH M TBEPABIX Tell, M3MEHEHHE 00bEMa Ten
MpU HarpeBaHUM (OXJAKIECHUH), TEIUIOBOE PaBHOBECHE, HUCIIAPEHUE, KOHICHCAIHS, UIaBJICHHE, KPUCTALTU3allks, KUIICHNUE,
BJIQXKHOCTh BO3/yXa, MOBBIINICHUE JABJICHUS ra3a MpH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXIY MapameTpaMu
COCTOSIHHSI Ta3a B M3OMpOIleccax, JJEKTPHU3aIUs Tell, B3aMMOJCHCTBHE 3apsiOB; OMHCHIBATH MEXaHHUYECKOE JIBIIKCHUE,
UCTIONB3Ys (pU3MUecKre BEIMYMHBI: KOOPJMHATA, MyTh, MEPEeMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Chjla, UMITYJIbC
Tena, KWHEeTUYeCKasi SHEprusi, MOTCHIIMAIbHAs SHEPrus, MeXaHudeckas paboTa, MEXaHMYECKas MOIIHOCTb; MPU OMHUCAHUU
MPaBIJIBHO TPAKTOBAaTh (PU3UUECKHI CMBICT HCTOJIb3YEMbIX BEITUYHMH, UX 0003HAUCHHS W €IWHUIIBI, HAXOAUTHh (HOPMYIIHI,
CBS3BIBAIOIIUE TAHHYIO0 (DU3UYECKYIO BEJIUYHMHY C IPYTMMU BETUYMHAMU; ONKMCHIBATh N3YYEHHBIE TEIJIOBbIE CBOMCTBA TEN U
TEIJIOBBIC SBJICHUS, UCTOJIB3Ysl (U3MYECKHUE BEITUYHMHBL JABJICHUE Ta3a, TeMIeparypa, CpPeAHss KUHETUYecKas YHEepPrus
Xa0TUYECKOTO JIB)KEHUSI MOJIEKYJI, CPEIHEKBApaTUUHasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPIUs,
pabora rasza, Ko3(p(UUHUEHT MOJE3HOTO IEUCTBUS TEMJIOBOTO ABUTATENIS; IPU ONMMMCAHUH IPABUIIBHO TPAKTOBATH (PU3MUECKUI
CMBICTT UCIOJIb3YEMBIX BEJIWYUH, UX 0003HAUYCHUS M €AUHHIIBI, HAXOAUTh (HOPMYIbI, CBSI3BIBAIOIINE JaHHYIO (PHU3UYECKYIO
BEJIMYMHY C JIPYTMMU BEIWYMHAM; ONUCHIBATh U3YUYCHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUYECKHUE SIBJICHUS
(mpotiecchbl), UCMONB3YS (DU3MUECKHE BEIMYMHBL: IJIEKTPUUYECKUN 3apsijl, SJIEKTPUYECKOE TMOJ€, HaNpsHKEHHOCTh MOJS,
MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAIOB; TIPY OTMIMCAHWU MPABHIILHO TPAKTOBATH (DU3MUECKUI CMBICT UCTIONB3YEMBIX BEIMYUH, UX
0003HAYECHUS W €IMHUIIBI, YKAa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIUYHHY C JPYTHMH BEIMYUHAMU,
aHAJIM3UPOBaATh (U3UYECKUE MPOLECCHl M SBJICHHS, HMCIONb3yd (PU3NYECKHE 3aKOHbI M TPHUHIMUIIBI: 3aKOH BCEMHUPHOTO
tarotenus, |, Il u 1l 3akonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHHUUECKOU SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUTL
CYNEpHO3ULMHA CHUJI, TPUHLUI PABHOINpPABUS HHEPLUMUATIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUHN TETUIOBOTO JBIKEHHUS MOJIEKYIT C aOCOFOTHOM
TEMIIEPaTypol, MEpBBIA 3aKOH TEPMOJWHAMHUKH, 3aKOH COXpPAaHEHHUS JJEKTPHUUECKOro 3apsiaa, 3akoH Kynona, mpu s3Tom
pa3ianyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPDAKEHHWE W YCJIOBUS (TpaHUIIbl, OOJACTH)
MPUMEHUMOCTH; OOBACHITH OCHOBHBIC TMPHUHITUIBI JCUCTBHUS MAIWH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB; pa3auvarh
yCIIOBUSL UX O€30MacHOr0 HCMOJIb30BaHUS B TOBCEJAHEBHOM KU3HU; BBIMOJHATH SKCHEPUMEHTHI IO HCCIEIOBAHUIO
bu3MUYECKUX SIBICHUH M TPOIECCOB C HCIIOJB30BAHMEM IMPSMBIX M KOCBEHHBIX W3MEPEHHH, MpH 3TOM (HOpMyIHpOBaTH
npobJieMy/3aady ¥ TUNOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEJI0KEHHOT0 000py10BaHUs, TPOBOAUTH
OMBIT U (POPMYIHUPOBATH BBIBOJBI, OCYIIECTBISATH MPSMbIE U KOCBEHHBIC HU3MEPEHHS (DU3MYECKUX BEIUYWH, TIPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CIOCOO M3MEPEHMs] M MCIOIb30BaTh M3BECTHBIE METO/ABI OLIEHKH MOrPELIHOCTEH H3MEpeHHi;



UCCJIEIOBaTh 3aBUCUMOCTA MEXAY (U3HMUECKUMU BEIMYMHAMU C HCIOJB30BAHUEM TMPSIMBIX H3MEPEHHH, TMPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOTYYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJAC TAOJIHUIl U
rpaduKoB, JAenaTh BBIBOABI MO pe3yjbTaTaM HCCIENOBaHUS; COOMIOAATh MpaBuiia 0e30MacHOro TpyJa MPU MPOBEACHUU
UCCJIEIOBAHUIM B paMKax Y4YeOHOro OKCIIEpUMEHTa, Y4YeOHO-MCCIIEOBATEIbCKOM M MPOEKTHOM JESATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBLHBIX YCTPOUCTB U JJA0OPATOPHOTO 00OPYIOBAHUS; PEIIATh PACUETHBIC 3aJa41 C SIBHO 33JJaHHOM
¢bu3nyecKoil MOJENblo, UCMONb3ys (pU3MUecKre 3aKOHbl M TPHUHLMIIBI, Ha OCHOBE aHalIM3a YCJIOBHS 3aJaud BbIOUpATh
(bu3MYECKYI0 MOJIETb, BBIACATh PU3NUECKUE BETHMUUHBI U POPMYJIbI, HEOOXOIUMBIE ISl €€ peIIeHUs, TPOBOAUTH PACUETHI U
OLICHUBATh PEAJIbHOCTh IOJYYEHHOIO 3HA4Y€HUs (U3NYECKOM BEIMUYMHBI, peIlaTh KAaueCTBEHHbIC 3aJlauM: BBICTPAaUBATh
JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUKY PACCYXKACHHUN C ONMOPOIl Ha M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3mueckue
SBJICHUS; HUCIOJB30BaTh IPU PEIICHUU YYEOHBIX 3a/lad COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTMHM [UIsl TIOUCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAMN U MPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJSPHOW HH(POpPMALMH, TMOJYyYEHHOM W3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MMOJIYYaeMYI0 HH(POpMALMIO; MPUBOJUTH TPUMEPHI BKJIa1a POCCUMCKUX
U 3apyOexXHbIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO MHUpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHi{; UCOIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3KKE B OBCETHEBHOM KU3HU /17151 o0ecnieueHus 0€301acHOCTH IIpU
oOpanieH1u ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 3/10POBbs M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEJCHUSI B OKPYXKaIoIlel cpejie; paboTarh B IPYIIE C BBINOJHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh
paboTy TpyNIbl, pallMOHAIBHO PACTIPENENSITh 0043aHHOCTH U IUJIAHUPOBATH JAESITEIbHOCTh B HECTAHAAPTHBIX CHUTYalHUsX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaXI0I0 U3 YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIIEMBI.

K xoniy o0yuenust B 11 kjacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcss YMEHHU: IEMOHCTPUPOBATh HA MPUMEpPAxX poJib U MecTO (HU3UKU B (OPMHUPOBAHUU COBPEMEHHOW HAyUYHOMH
KapTHHBI MUpPA, B PA3BUTUNA COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MIPAKTUYECKON JEATEIBHOCTHU JIIOAEH, NETOCTHOCTh U
€IMHCTBO (HU3MUECKOM KApTHUHBI MUpPA; YYUTHIBATh T'PAHUIbl MPUMEHEHMSI M3YyUEHHBIX (PU3MUECKUX MOJEJCH: TOYCUHBIH
AIEKTPUYECKUH 3apsill, JIyd CBETa, TOYEUHbIM MCTOYHUK CBETA, sACPHAS MOJENb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO s1pa
Ipu pelieHny (U3MYECKUX 3ajJad; pacro3HaBaTh (PU3MUECKHE SBICHUS (IPOLECCh) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN U KBAHTOBOW (DM3HMKHU: DJIEKTpUYECKAs] MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE
NEUCTBUS TOKA, B3aMMOJICHCTBUE MArHUTOB, DJIEKTPOMArHWTHAas WHAYKUUSA, JEMCTBUE MArHUTHOIO MOJS HAa IMPOBOJHHUK C
TOKOM M JBWXKYLIUICS 3apsijl, AJIEKTPOMAarHUTHbIE KOJeOaHUs W BOJIHBI, MPSIMOJUHEHHOE pPaclpOCTpaHEHHE CBETa,
OTpakeHHe, MpejoMiIeHue, uHTepdepeHius, Tudpakuus U MOJSIpU3alus CBETa, JUCIEPCHsI CBETa, (POTORIEKTPUUECKHI



abdext (hoTodddekr), cBeTOBOE MaBICHHWE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W
HMCKYCCTBEHHAs PaJMOAKTUBHOCTH; OMKMCHIBATh M3YUCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYCCKHE, MATHUTHBIE, ONTUYECCKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEA) M DJICKTPOMArHUTHBIC SBICHUS (IIPOIIECCHI), MUCHONB3YS (hu3ndecKkue
BEJIMUMHBI: JJIEKTPUYCCKHUIA 3apsiji, cuja TOKa, SJEKTPHUUECKOE HANpsDKEHHE, DIICKTPUYECKOE COMPOTUBIICHHE, PA3HOCTH
MOTEHITUAIOB, JJICKTPOABMKYIIAasl CHiIa, padoTa TOKa, WHIYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cuia Jlopenia,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHS dJIEKTPUIECKOTO M MAaTHUTHOTO TOJIeH, TIEPUO U 9acTOTa KojeOaHui B KOIeOaTeIbHOM
KOHTYpE, 3apsl W CWJIa TOKa B MPOIECCE TAaPMOHHYECKUX DJIECKTPOMATHUTHBIX KOJIeOaHWU, (DOKYCHOE PACCTOSHUE H
ONTHYECKas CHJIa JIMH3BI, TPH ONMUCAHUU TMPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YEMbIX BEIWYUH, HX
0003HauEHUS U CAUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMU BEIMYUHAMU,
OMKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTONIB3Ysl (PU3UUECKUE BEJIMUYMHBI: CKOPOCTh SJIEKTPOMArHUTHBIX
BOJIH, IJTHHA BOJTHBI M YAaCTOTA CBETA, SHEPTHUSA U UMITYJIbC (POTOHA, TIEPHO/T TTOTypactaaa, SHEPT s CBI3U aTOMHBIX SAep, IPU
OTMCAaHWH TPABUIBLHO TPAKTOBATH (PM3MUECKHN CMBICT HCIOJB3YyEMBIX BEIIMYWH, UX O0O3HAYCHUS W CAMHHIILI, YKa3bIBATh
(GbopMyJIbl, CBA3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIMYMHAMH, BBIYUCISTH 3HAUCHHE (PU3NUYECKON
BEJIMYMHBI;, aHATU3UPOBATh (PU3NYECKUE MPOIECCHl U SBJICHUS, UCTOJB3Yd (PU3MUYECKUE 3aKOHBI M MPUHIUIBL: 3akoH OMa,
3aKOHBI TIOCJIEIOBATEILHOTO U MapajuIeIbHOTO COSAMHEHHUS TPOBOAHHUKOB, 3aK0H J[oymsi—JIeHna, 3aKoH 3JIeKTPOMarHUTHON
WHIYKIIUW, 3aKOH MPSMOJMHEHHOTO PACIpPOCTPAHCHHS CBETa, 3aKOHBI OTPAXEHHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa,
ypaBHeHHe DiHIITEWHA 111 PoTtodddexTa, 3aKOH COXpAHCHHS DHEPTHUH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXpPaHCHUS
AIEKTPUUECKOTO 3apsA/ia, 3aKOH COXpaHEHHUs MaCCOBOTO YHCIIA, MOCTYNaThl bopa, 3aKk0H painoakTUBHOTO pacmnajaa, mpu 3TOM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (TpaHMIIbI, 00J1acTH)
MPUMEHUMOCTH; OTIPEACISITh HAMPABICHHE BEKTOpa MHAYKIIMM MArHWUTHOTO ITOJISI MPOBOJHHMKA C TOKOM, CHJIBI AMIepa u
cunbl JlopeHIa; CTpOUTh M OMHMCHIBATH M300paKCHHE, CO37aBacMOE€ TUIOCKMM 3EpKajioM, TOHKOW JIMH30#; BBHITIOIHATH
AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3NYECKUX SIBIICHUHN U MPOLIECCOB C UCIIOIB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPECHMUIA:
pu 3ToM (GOPMYITHPOBATH MPOOIEMy/3a/1ady U THIIOTE3y YIEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOJIBI; OCYIIECTBIIATH NMPSIMbIC M KOCBEHHBIC U3MEPEHUS (PHU3NIECKUX
BEJIMYMH, TPH OTOM BBIOMpATh ONTHUMAJIBHBIM CIOCOO W3MEPEHHMS U HCIOJb30BaTh WM3BECTHBIE METOMBI OICHKH
MOTPENTHOCTEH M3MEPEHHM; MCCIICIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIUYHMH C HCITOJIB30BAHUEM IMPSAMBIX U3MEPECHUM: TTPH
ATOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YNbTATHl MOITYYECHHOW 3aBHCHUMOCTH (PU3MYECKHX BEIWYUH B BUJC
Tabnui, U TpaduKoB, JNeNaTh BBIBOABI 1O PE3yibTaTaM HCCIEIOBaHUS; COOMIONaTh TMpaBuia O€30MacHOr0 Tpyda Mpu



MIPOBEICHUH HMCCIIEOBAaHUN B paMKax y4e€OHOIO 3KCIIEPUMEHTA, YUYEOHO-HCCIIEIOBATENBCKON U MPOEKTHON JEATEIBHOCTH C
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOMCTB U Ja00PaTOpPHOTO 000PYIOBaHUS; pellaTh pacu€THbIEC 33/1a4U C SIBHO 33JaHHOMN
¢bu3nyecKoil MOJENblo, UCMONb3ys (pU3MUecKkre 3aKOHbl M TPUHLMUIIBIL, Ha OCHOBE aHalIW3a YCJIOBHS 3aJaud BbIOUpATh
(U3HYECKYIO0 MOJIETD, BBIIEATh (PU3NUECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ pEIIeHUs, IPOBOAUTH PAcUETHI U
OLICHUBATh PEAIBHOCTb MOJIyYEHHOT'O 3HaYEHMsI (PU3NUECKON BEIUYNHBI,

penaTh KaueCTBEHHbIE 3aJa4yM: BBICTPAUBATH JIOTMUYECKM HEMPOTHUBOPEUYMBYIO LEMOYKY PACCYXIEHUH C OMOpOM Ha
M3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS; MCIOIb30BATh MPU PELICHUH YYeOHBIX 3a/1a4 COBPEMEHHbBIE
MH(GOPMALIMOHHBIE TEXHOJIOTMU ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU U IMPEACTABICHUS y4eOHOW U Hay4dHO-
NOMYJISIPHOM  MH(pOpMallMK, IMOJYYEHHOM U3 pa3MyHbIX HCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh IOJYyYaeMYIO
uH(pOpMaLMIO; OOBACHATH NPUHLHUIBI JEHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ziavyaTh YCIOBHS HX
0€30MacHOr0 MCIOJIb30BAaHUS B MOBCEIHEBHOW JKU3HU; MPUBOJUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apYOEHKHBIX YUEHBIX-
(U3MKOB B pPa3BUTHE HAYKH, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOLIET0O MHUpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM JKU3HHU NIl 0OecrieyeHus] 0€30MacHOCTH IPU OOpalleHUH
¢ mpuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMHU, AJI1 COXPAHEHUs 3/I0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO MOBEACHMUS
B OKPY’KaloIlleH cpesie; paboTaTth B IPYIIIE C BHIMOJIHEHUEM PA3NMYHBIX COLUAIBHBIX POJIEH, MIaHUPOBATH PAOOTy TPYIIIIHI,
palMOHAIIBHO paCHpeneiaTh OO0S3aHHOCTH M IUIAaHUPOBATH JESTEIIBHOCTh B HECTAHAAPTHBIX CHUTYalUSX, aJeKBAaTHO
OLICHUBATh BKJIAJl KayKJOT0 U3 YYaCTHUKOB IPYIIbI B PEIIEHHE PACCMATPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
K (v
Ne ni/m HanmeHoBaHMe pa3eioB U TeM IIPOrpaMMbl B OﬂnquT;(;)qacol];P 0P, [1OP BOCH;;IIT;IT:IJ{I;HHH
cero
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [JOK 1[eHHOCTH HAYYHOTO
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72 I
Hroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK LleHHOCTH HAYYHOTO
2.1 Kunemarnka 5 https:/m.eds00.ru/7f41bf72 = mosmamus, TpynoBoe
bubmmoreka [JOK BOCIITARNC H
22 Aunanaia ! nitps:/im.edsoo u7i41bfT2  obeccronaos
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 Enbmorexa ITOK SROJIOTIHCCIoT
' P https://m.edsoo.ru/7f41bf72 BOCITHTaHHE
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
) . bu6mmoreka [IOK LleHHOCTH HAYYHOTO
3.1 OCHOBBI MOIIEKYIPHO-KMHETHYECKOH TeOpHn 9 1 https://m.edso0.ru/7f41bf72 TO3HAHMUS, TPYZAO0BOE
Bu6moreka LIOK BOCITHTAHUC 1
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72 npoeccHOHATBHOE
CaMOOIIpEACJICHHUE,
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 bubnunoreka [JOK SKOJIOTHYECKOe
' IIEPEXOMBI https://m.edsoo.ru/7f41bf72 BOCITHTaHHE
Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK LleHHOCTH HAYYHOTO
41 IIeKTpOCTaTHK 10 1 hitps/im.edsoorw7falbfre  mosnamms, pyzosoe
o o BOCIIMTAHUC U
42 [TocTostHHBIN dIeKTpHYECKHil TOK. TOKH B 12 1 bubnuorexa [IOK MpoteccHoHATbHOE
' pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

CaMOOITPEACIICHHUE,
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Hroro no pazneny

22

9KOJIOTHUYCCKOE
BOCIIUTAaHUC

PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 3
11 KUIIACC
KoJsimyecTBo 4yacoB .
Ne n/m HanmeHoBaHMe pa3jeioB U TeM IPOrpaMMBbl J0P/IOP BocnurarenbHbii
Bcero KP 1P
3JIEMEHT
Pazaen 1. QJIEKTPOJAMHAMUKA
Llennoctu
HAY4YHOTO
MO3HAHMUS,
TPYAOBOE
1.1 MarnuTtHoe noje. DIeKTPOMarHuTHAsE UHAYKLIHS 11 1 3 h ]5_26HHdOTeKa /I}[Sj( 97 BOCIIUTAHME U
ttps://m.edsoo.ru cy/C npodeccHoHaTbHOE
CaMOOIIpEACIICHHUE,
9KOJIOTHYECKOC
BOCIIMTAaHHUC.
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [JOK LleHHOCTH HAYYHOTO
2.1 MexaHu4eckue 1 3J1eKTPOMarHuTHbIE KoJeOaHus 9 1 https://m.eds0o.ru/7f41c97c ——
TPYAOBOE
2.2 MexaHuuyecKne 1 3J€KTPOMarHUTHBIE BOJIHBI 5 1 E_'H6HHOTeKa HOK BOCIIMTaHHUE 1
https://m.edsoo.ru/7f41c97c npodeccHoHaTbHOE
CaMOOIIpeICJICHHUE,
2.3 Onruka 10 B_H6HH0TeKa LHOK 5KOJIOTHYECKOE
https://m.edsoo.ru/7f41c97c BOCIIHTAHIC.
Wroro no pazueny 24
Paznea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCHUTEJBHOCTH
3.1 OcHOBBI CIEIMATILHON TEOPUN OTHOCUTEILHOCTHU 4 1 bubnnoreka [JOK L[eHHOCTH HAYYHOTO
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MO3HAHMS,
TpyZIOBOE
BOCIUTAHHE U
npodeccruoHanbHOe
caMoonpe/ielieHue,
9KOJIOTHYECKOE
BOCIHHTAHHE.

Wroro no pazueny 4
Pasznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOU OIITHUKH 6 bubanorexa LIOK Hermocti Hay:ioro
' https://m.edsoo.ru/7f41c97c II03HAHM,
TPYAOBOE
bubmuoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c Hp(‘fg‘;rc‘f;iﬁﬁﬁ;oe
BI/I6HI/IOTeKa I_[OK CaMOOHpe,HCJ'ICHI/IC,
4.3 ATOMHOE AAPO 5 h ) d /7 9KOJIOTUIECKOE
ttps://m.edsoo.ru/7f41c97¢c BOCIHTAHNC.
Hroro no pazgeny 15
Pasznen 5. DJEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
bubnuotexa [JOK L[eHHOCTH HAYYHOTO
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKH 7 1 https://m.edso0.ru/7f41c97¢ OSHAHTA
Hroro no pazneny 7
Pasznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobmaromee noBTOpeHUe 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PezepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 7
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