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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢usmuke 6a30BOro ypoBHsS Ha YpOBHE CpeaHero o0miero oopa3zoBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUH 1 TpeOOoBaHUM
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM mporpaMmsbl, ipeactaBieHHbIx B DI'OC COO, a Takxke ¢ yuérom denepaibHOi padboueit
MporpaMMbl BOCIHMTAHUSA M KOHIEMIMM TMpernojaBaHus ydeOHoro mpenmera «®dusmka» B 00pa3oBaTeibHBIX OpraHuzanusx Poccuiickoi
®denepanyy, pealn3youuX OCHOBHbBIE 00pa30BaTEIbHbIE IIPOIPAMMBI.

CopepxaHue IporpaMMsl 1o (pr3UKe HAMTPABJICHO Ha (POPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI Mupa oby4daromuxcs 10—11 kmaccos
npu oOyueHUH uX (u3MKe Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-JEATEIbHOCTHOro monaxojna. Ilporpamma mo (u3uke COOTBETCTBYET
tpeboBanusiM GI'OC COO Kk miIaHUpPyeMbIM JHUYHOCTHBIM, NMPEAMETHBIM U METANpPEAMETHBIM pe3ylbTaTaM OOy4YeHHS, a TaKKe yUUTHIBACT
HEOOXOUMOCTh pean3alii MEXIPEIMETHBIX CBS3ed (PU3MKHU C €CTECTBEHHO-HAayYyHbIMM Y4YeOHBIMHU IpeaMeraMu. B Hell ompenenstorcs
OCHOBHBIC LIENH M3y4eHHs (U3UKH Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHMs, IUIAHUPYEMBIE pPE3YyJIbTaThl OCBOCHHS Kypca (DHU3HKH:
JUYHOCTHBIE, METaIlpeIMETHBIE, TpeIMEeTHbIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca GU3NKU Ha 0a30BOM YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3YNbTaThI 110 TOaM O0yUYCHHS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®u3rKa Kak Hayka 0 HanboJee 0OIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KaueCcTBE Y4eOHOTO MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN
BKJIaJl B CUCTeMY 3HaHUH 00 okpykatomieM mupe. LIKonbHbIM Kypc PU3MKH — cHCTEMOOOPA3yIOIMHA A €CTECTBEHHO-HAYYHbBIX y4eOHBIX
MPEIMETOB, MOCKOJBKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUI, U3y4yaeMbIX XUMUEH, Ononoruei, pusndeckoit reorpadpueit
u acTpoHoMueil. Mcronb30BaHNe U akTUBHOE TPUMEHEHHE (PU3UUECKUX 3HAHUM OnpeensieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHM
B cpepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MOJIy4eHHsI HOBBIX MAaTEpUANIOB C 3a/laHHBIMU CBOMCTBaMHU U ApYyrux. M3ydenue ¢pusuku
BHOCHUT OCHOBHOH BKJIa/1 B (OPMHUPOBAaHUE €CTECTBEHHO-HAyYHOU KapTHHBI MUpa 00yJaromuxcs, B GopMUpoBaHUE YMEHHUI IPUMEHSATh HayYHBIH
METO/]] IO3HAHMSI IPU BBIIOJIHEHUN UMH YU€OHBIX UCCIIEJOBaHUM.

B ocHoBY kypca ¢pu3uKu 1151 ypOBHS CpeHEr0 00LIero 00pa30BaHus MOJIO0XKEH PsiI UAEH, KOTOPbIE MOXKHO pacCMaTpUBaTh KaK MPUHIUIIBI
€ro IOCTPOEHUH.

Hoes yenocmuocmu. B cOOTBETCTBHHM C HEH Kype SBJISIETCS IOTHUECKHU 3aBEPUIEHHBIM, OH COJIEP>KUT MaTepuall U3 BCeX pa3/ieioB PU3UKH,
BKJIIOUAET KaK BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHHM ¢ HEW Marepuan Kypca (GU3UMKH O0O0BeIMHEH BOKPYT (U3HUECKUX Teopuid. Bemymmm B Kypce
sBIsieTcs (POpMUPOBAHKE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npeanoyiaraeT UCHoIb30BaHUE T'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HayKH, OCMBICICHUE
CBSI3M pa3BUTHA (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMH U SKOJIOTMYECKUMU ITPoOIeMaMHu.



Hoes npuxnaonou nanpagnrennocmu. Kypc pu3nku npeanosaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKUX U TE€XHOJIOTMYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peamusyercss MOCPEACTBOM BBEICHHS JJIEMEHTOB COZICP)KAHUS, IMOCBSIIEHHBIX HSKOJOTHYECKAM IpodieMam
COBPEMEHHOCTHU, KOTOPBIE CBA3AHbI C pA3BUTUEM TEXHUKU U TEXHOJIOTHH, a TAKXKe 00CYKICHHsI IPOOJIEM PaLlMOHAIBHOIO IPUPOIOIIONIb30BAHMS
Y 3KOJIOIMYECKOl 0€30I1aCHOCTH.

CTep>KHEeBBIMU 3JIEMEHTaMH Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs SBISIOTCSA Guzndeckue teopun ((opMUpOBaHUE
NpPEJCTAaBICHUNH O CTPYKType NOCTpPOCHHS (PU3MUECKOW TEOpUH, pOIH (QYyHJAaMEHTAIbHBIX 3aKOHOB W NPUHIHUIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJIE, TPAHUIAX IPUMEHUMOCTH TEOPUH, ISl ONIMCAHUS €CTECTBEHHO-HAYUYHbIX SBJICHUN U IPOLIECCOB).

CuCTeMHO-IeATEIbHOCTHBIN MMOAX0J B Kypce (GHU3UKU pealu3yercs MpexJIe BCero 3a CuéT OpraHu3aluy 3KCIEePUMEHTaIbHON
JesTeNbHOCTH oOydarommxcs. st 6a30BOro ypoBHs Kypca (PU3MKHM — 3TO HCIOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB H JJa00paTOPHBIX PadoT, KOTOPHIE B IporpamMmMe 1o (pu3uke 00beInHEHBI B 00N CIIMCOK YYCHUYECKUX MPAKTHIECKUX padoT.
Bbienenue B yka3aHHOM IepeyHE JIaOOpaTOpPHBIX pPadOT, HPOBOJUMBIX JUISI KOHTPOJISL M OLEHKH, OCYLIECTBIISETCS YYaCTHUKAMHU
00pa30BaTeNLHOTO MpoLecca UCXO0s U3 0COOEHHOCTEH IIaHUPOBAHMS U OCHAIleHUs kabuHeTa (usuku. [Ipu 3ToM obecnieunBaeTcs OBlaJeHUE
00y4arUMUCS YMEHUSIMH IIPOBOIUTH KOCBEHHbIE U3MEPEHHUSI, UCCIIEI0BAHUS 3aBUCUMOCTEN (PU3NUYECKUX BEJIUYUH U IOCTAHOBKY OIBITOB 110
IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHKE yesieTcsl peleHHI0 pacuETHBIX M KaueCTBEHHbIX 3ajad. [Ipu aToM Jutst pacu€THBIX 331a4 IPUOPUTETOM SIBIISIOTCS
3aJjaul C SIBHO 33JJaHHOM (PU3MUECKONW MOJIENbIO, MMO3BOJIAIONINE IPUMEHATh U3YyYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOrO paszeia
Kypca, TaK ¥ UHTErpUpys 3HaHUS U3 Pa3HBIX pa3zenoB. [[1s kauecTBEHHBIX 3a/jad IPUOPUTETOM SIBJISIOTCS 3a/1aHus HAa OObSICHEHNE TIPOTEKaH Us
¢u3nyecKux SBICHUW W MPOLIECCOB B OKpY)XKaloOIIeW >XU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOAENU MJil CUTyallud MpaKkTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cooterctBuu ¢ TpeboBanusMu PI'OC COO k maTepHaIbHO-TEXHUUECKOMY 00€CIIeYeHHI0 y4eOHOTo npoliecca 0a30BbIi ypOBEHb Kypca
¢u3MKM Ha YpPOBHE CpEAHEro OO0IIero OOpa30BaHMS JIOJKEH H3ydaTbCs B YCJIOBHUSX IMPEAMETHOr0 KaOMHETa (PU3UMKU WM B YCIOBHSX
MHTETPUPOBAHHOI0 KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyyHOro nukia. B xabunere pu3MKu JOHKHO OBITH HEOOXoaumoe jJabopaTopHOe
000pyI0BaHUE IS BBIIOJHEHHSI YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe yYeHMYECKUX MPAKTHUYECKUX PabOT U IEMOHCTPALMOHHOE 000PYA0BaHHE.

JleMoHCcTpanoHHOe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPUHLMUIIOM MHUHHMAJIbHON JOCTATOYHOCTH M OOecleYrBaeT
MOCTaHOBKY INEPEUYUCICHHBIX B MporpaMme Mo (pu3MKe KIIOYEBBIX NEMOHCTPALMH JJIs MCCIETOBAaHHS U3Yy4aeMbIX SIBJICHHH U IMPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHI.

JlaGopaTtopHoe 00OpyIOBaHHME ISl YUYEHHUECKHMX NPAKTUYECKUX paboT ¢opMHUpyeTcss B BHJE TEMAaTUYECKMX KOMIUIEKTOB U
o0ecrieynBaeTcsi B pacuéTe OAHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaTndeckue KOMIUIEKThI JJaOopaTOpHOro 000pyIOBAHUS TOJIKHBI
OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BaHUH aHAJIOTOBBIX U LHHU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX U3MEPUTENIbHBIX CHCTEM B
BU/JIE IU(PPOBBIX J1a0OpaTOPHUHL.



OCHOBHBIMH OEJIsAMU U3YUCHUA (1)I/I3I/IKI/I B O6H.[€M O6paSOBaHI/II/I SABJIAKOTCA:

(GopmMHpoBaHHE WHTEpeca U CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3Y4YCHUIO HPHUPOIbI, Pa3BUTHEC HX WHTEIUICKTYaJbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TNPEICTABICHUII O HAYYHOM METOJe IMO3HAaHHS W (OPMHUPOBAHUE HCCIICIOBATEIBCKOIO OTHOIICHUS K OKPY)KAFOLIUM
SABJICHUSAM,

(opMHpOBaHHE HAYYHOT'O MEPOBO33PEHUSI KAK PE3yJIbTaTa H3YUCHHUSI OCHOB CTPOCHHSI MATEPUH U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHY;
(bopmupoBaHUE yMEHUIT OOBSCHATH SBJICHHS C UCIIOJIb30BAHNEM (PU3NUECKUX 3HAHUI Y HAYYHBIX JIOKa3aTEIbCTB;

(opMHpOBaHUE PEICTABICHUI O POJIU (GU3UKH IS PA3BUTHUS IPYIHX €CTECTBCHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrokeHre ITHX Iejeld 00ecreYnBaeTcsl PEIICHUEM CICAYIONMX 3a/1a4d B MPOIecce M3YYeHHUs Kypca (DM3MKH Ha YPOBHE CPEIHETO
o011ero 0Opa3oBaHuUs:

MpUOOpPETEHUE CUCTEMBI 3HAHUIN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIOYAsT MEXaHUKY, MOJEKYISPHYIO
(GU3HKY, SNEKTPOIUHAMUKY, KBAHTOBYIO (DM3HKY U DJIEMEHTHI aCTPO(DU3HKHY;

dbopMupOBaHUE YMEHHMI MPUMEHSATh TEOPETHUECKHUE 3HAHUS ISl OOBSICHEHHUS (PU3NYECKUX SBICHUN B MPHUPOJAE W JUIA MPUHSATHS
MPAKTUYECKUX PEIICHUI B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOO0B PELICHHS PAa3IMYHBIX 331a4 C SIBHO 331aHHON (PH3HUECKON MOJIEIBIO, 33/1a4, IT0IPa3yMEBaIOIINX CAMOCTOATEIBHOE
co3nanue (pu3nYecKor MOIEIH, aA€KBAaTHON YCIOBHSM 33]1auH;

MOHUMaHWEe (PU3MUYECKUX OCHOB M MPUHIIUIIOB JIEUCTBHS TEXHUYECKUX YCTPOWCTB M TEXHOJOTMUECKHX MPOIECCOB, UX BIUSHHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIQJICHHE METOJaMHU CaMOCTOSITEIbHOTO IJIAHWPOBAHUS U TPOBENCHUS] (PU3NYECKUX IKCIEPUMEHTOB, aHAIN3a W WHTEPIPETALNU
uH(pOpMaIInH, ONIpeIeJICHHs] IOCTOBEPHOCTH MOJTYYSHHOTO Pe3yabTaTa;

CO3JJaHUE YCIOBUM JUIsl pa3BUTHS YMEHUN MTPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUYECKON IEATEIbHOCTH.

Ha uzyuenue ¢pusuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeHEro odero oopazoanus otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2
yaca B Hejlelo), B 11 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsrii B mporpaMme 1o (pu3mKe rnepedeHpb J1a00paTOPHBIX U MPAKTUIECKUX paboT SABISETCS PEKOMEHIOBAHHBIM, YIUTENb JIeJIaeT
BBIOOD MpOBeIeHUs J1a0OPATOPHBIX PAOOT U OMBITOB € YYETOM MHANBUAYATbHBIX 0COOEHHOCTENH 00yUYaIOIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS



®usznka — Hayka o npupoze. Haydnele METOABI MO3HAHUS OKPYXKAIOIIEro MUpa. Posib dkcriepuMeHTa U TEOPUH B MPOLIECCE NTO3HAHUSA
OpUPOIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3nMUecKux sIBICHUN M TporieccoB. Haydnble rumores3bl. @u3ndeckue 3aKOHBI U TeOpuu. [ paHUIBI IPUMEHUMOCTH
¢buznueckux 3aKkoHOB. [IpuHLIUIT COOTBETCTBUS.

Posb 1 MecTo ¢u3uku B JOPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B IPAKTUUECKON AEATEIbHOCTH JIIOICH.

Llemoncmpayuu

AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMxKeHusA. Cuctema oTcuéra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM TOUKH, UX MPOEKIIUU HA OCU CHCTEMBbI
KoopauHat. CJ0KEeHUE EPEMEIICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJIMHEHHOe aBrokeHHe. ['paduku 3aBUCMMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHS, MYTH H
MEPEMEILICHUS MATEPUAIIBHON TOUYKH OT BPEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHUe CBOOOTHOTO TaICHMS.

KpuBonuneiinoe npmxenue. [[BuxkeHrne MaTepralbHOW TOUKH 110 OKPYKHOCTH € IOCTOSIHHOM IO MOAYJIIO CKOPOCThIO. YTJI0Basi CKOPOCTb,
nuHenHas ckopocThk. [lepuon u yactota oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHUYeCcKre yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIUIOMETP, IBH)KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC MEPEIAYUH.

Llemoncmpayuu

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoenue nprxeHus Tena, OpoieHHOro Mo YrioM K TOPU30HTY U TOPU30HTATBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hanpasnenue ckopocTH npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHHMS MEXAY MYTSIMHU, MPOMIECHHBIMH TEJIOM 3a IOCJIEIOBATEIbHbIE pPaBHBbIE MPOMEXYTKHM BPEMEHU IPHU
PAaBHOYCKOPEHHOM JBUKEHUU C HaYaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.



W3yuenue nBuxeHHs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. MHepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa miia MarepuanbHOM TOuku. Tpetuit 3akoH HeroToHa mjist
MaTepHalbHbIX TOUEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenust (mokosi, cKoibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUSI CKOJBXKEHHS U CUJIa TPEHUS TTOKOS.
Koaddutment tpenus. Cuna cOnpoTUBICHUS IPU JIBUKEHUH Tea B )KUAKOCTH WM rase.

[ToctynarenpHo€e 1 BpaliaTeiabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoMeHT cuiibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuinel. Y cnoBus paBHOBecHs TBEPAOIO Tea.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE MPUMEHEHUE: TOAINITHUKHY, JBUKEHUE UCKYCCTBEHHbBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOLIMX B IPY>KUHE U PE3MHOBOM 00paslie, OT UX JiehopMalnu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIIeHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MaTepuanbHOM TOUKH (Te€ja), CHCTEMbI MaTEpUANIbHBIX TOYEK. VIMITyJIbC CUITBI U U3MEHEHNE UMITYJIbCca TeNla. 3aKOH COXPaHEHUs
uMIyibca. PeakTUBHOE JIBUKEHHE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernyeckas sHeprust MatepuanbHON ToUukH. Teopema 00 H3MEHEHNN KHHETUUECKON SHEPTUH.



[TorennuanbHast sHeprus. [loTeHuumanbHas 3Heprus ymnpyro AegopMHUpOBaHHOW MpyXuHbL. [loTeHIuanbHas 3Heprus Tena BOIMU3U
IIOBEPXHOCTU 3€MJIH.

[ToreHnuanbHBIC U HETIOTEHIIHAbHBIE CUIIBI. CBS3b paOOTHl HETIOTEHIIMATBHBIX CHII C U3MEHEHHEM MEXaHHUECKOW YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHECHMsI MEXaHUYECKON SHEPIHH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONIEP, IIPYKUHHBIN IUCTOJIET, IBUKCHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox mOTEHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne abCcosItOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3U pabOThI CHIIBI ¢ K3MEHEHNEM MEXaHUYECKOM HEPruM Tejla Ha MIPUMEpE PacTsKEHUs PE3UHOBOIO XKIyTa.

Pa3nes 3. MoJsiekyasipaast pM3MKa M1 TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM W MX ONbITHOE 0OOoCHOBaHHE. bpoyHoBckoe nBmxeHue. duddyzus.
XapaxkTep JBMKEHHS M B3aUMOJICHCTBHUS 4acTHUIl BemiecTBa. Mojenu CcTpoeHus: ra3oB, KUAKOCTEH M TBEPIBIX Tl U OOBSICHEHHE CBOMCTB
BEII[ECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyn. KomuuectBo BemectBa. [loctosaaas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKOM TeOpUH HJIealIbHOTO ra3a. AGCOIIOTHAs TeMIlepaTrypa Kak
Mepa CpeaHEN KMHETHYECKOM SHEPrHM TEIUIOBOro JABMXKEHHUs dacTul rasa. lllkama temneparyp KenbBuHa. ['a30BbIE 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporiecchl B HA€aTbHOM Ta3e € MOCTOSHHBIM KOJWYECTBOM BemiecTBa. ['paduueckoe
IpeJCcTaBIeHNEe U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHuueckue ycTpocTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHE BELIeCTBa, PoTorpapuu MOJIEKysl OPraHUYECKUX COSAMHEHUH.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb 6pOYHOBCKOTO JBHYKEHUSI.

Mogens onbita [ITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.



Mopenb, nuIIoCTpUpyrOLIas IPUPOLY JABICHUS ra3a Ha CTEHKH COCy/a.
OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHU 00bEMa KOMHATHI, TaBJICHHS U TEMIEpaTypbl BO31yXa B HEll.
HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.
Tema 2. Ocnosvt mepmoounHamurku
TepMoanHaMHU4ecKasi cucTeMa. BHYTpeHHSIST SHEPTUs TEPMOJMHAMHYECKON CUCTEMBI U CITOCOOBI €€ n3MeHEeHHs. KoIn4ecTBO TeTIoTh U
pabota. BHyTpeHHsIs1 2HEprusi OJHOATOMHOIO WJeaIbHOTO T'a3a. Bupl Terionepenauu: TemIoNpoOBOAHOCTh, KOHBEKIIUS, U3TyUeHHE. Y IenbHast
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI pH TEIUIONEepeaaye.
[Tonsitue 00 agnadbarnom mpouecce. [lepBriil 3akoH TepMoauHaMuku. [I[pruMeHeHne mepBoro 3aKoHa TEPMOJIMHAMUKU K U30IPOIIECCcaMm.
I'padmueckas uTepnperanus paboThl rasa.
Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUPO/IE.
TenoBbie MamuHbL. [IpuHIUIBL AeiicTBUS TemToBbIX MaliuH. [IpeoOpa3oBanust sHepTrUn B TEILIOBBIX MamnHax. Koadduuuent nonesnoro
neiictBus TersioBoit Mammnel. Lk Kapao u ero koaddunmeHT none3Horo AeHCTBHs. DKOJIOTHYECKHE TPOOIEMBI TETIIOPHEPT ETHKH.
TexHuuyeckue ycTporCTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIbHUK, KOHIULIUOHED.
Jlemoncmpayuu
V3MeHeHre BHYTpPEHHEW HSHEPruM Teia MPH COBEPIICHUH pabOThl: BbUIET MPOOKM M3 OYTBUIKH MO JEHCTBHEM CXATOTO BO3yXa,
HarpeBaHue 3(Qupa B JJaTyHHON TpyOKe MyTEM TpeHus (BHAECOAEMOHCTpALIUs).
W3meHeHne BHYTpeHHEHN aHepruu (TemiepaTypsl) Tea Npu Terionepeaaye.
OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).
Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeJIsl.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
N3mepenne yaenbHOU TeMI0EMKOCTH.
Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoont
[Tapoobpa3zoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AGCONMIOTHAs U OTHOCUTEIbHAsl BIAXKHOCTh BO3Ayxa. HacklmeHHbIH nap.
VY nenbHas TemnoTa napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.
TBépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHHU30TPOMHUS CBOWCTB KpuctauioB. JKugkue kpuctamwibl. CoBpeMeHHBIE
Mmatepuaisl. [InaBienue u Kpuctauu3anus. Y aeiabHas Temiora miasienus. Cyonumanus.
YpaBHeHUE TEIUIOBOro OajaHca.

TexHu4ecKkne yCTpoCTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOJTYyYEHUSI COBPEMEHHBIX
MaTepHaJIoB, B TOM YKCJIE HAHOMAaTE€PUAJIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTEBHON BIIAYKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMmuka
Tema 1. Inexkmpocmamuxa

SJIGKTpI/ISaI_[I/IH TCII. BHCKTpI/I‘{eCKI/Iﬁ 3aps. I[Ba BHAA JJICKTPUUCCKUX 3apsa10B. HpOBO,Z[HI/IKI/I, JAUDSJICKTPUKU U ITOJTYIIPOBO AHUKHU. 3aKoH
COXpPAaHCHUA JICKTPHUUCCKOI'O 3apsaad.

BsaumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslid aiekTpuyeckuil 3apsaj. JnekTpuyeckoe nosie. HampsokEHHOCT AIIEKTPUYECKOrO
nosist. [IprHIHAI cynepno3uuuy MIEKTPUIECKUX Mosiel. JIMHUN HanpsyKEHHOCTH 3JIEKTPUYECKOTO MTOJIS.

PabGoTa cun QJICKTPOCTATHYCCKOI'O I1OJIA. ITorenmuan. Pa3HOCTh MOTEHIIMAJIOB. HpOBO,Z[HI/IKI/I " JUBJICKTPUKHU B JICKTPOCTATHYCCKOM II0JIC.
I[I/IBJ'ICKTpI/I‘leCKaH IMPOHUIACMOCTb.

OnekTpoéMkocTb. KoHnencarop. DeKTpoéMKOCTh IIIOCKOT0 KOHIEHCATOpa. DHEPTHsl 3apsH>KEHHOT0 KOHJIEHCATopa.

TexHuueckne yCTpOHMCTBA M NPAKTHYECKOE MNPUMEHEHHE: SJIEKTPOCKOI, S3JEKTPOMETp, IJIEKTPOCTATUYECKas 3allUdTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmapar, CTpyWHBIH PUHTEP.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpOBOAHUKY B DIIEKTPOCTATUYECKOM I10JIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIM3TIEKTPUKH B DJIIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3J'IeKTpOéMKOCTI/I IIIOCKOI'0 KOHJACHCAaTOopa OT IUIoOmaau ILUIaCTHH, PACCTOSAHUA MCEXKAY HUMH U HH3HCKTpH‘IeCKOI>'I
MMPOHUITACMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS AIeKTprueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl yyacTka Lenu.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIIEHUE BemiecTBa. llocienoBaTenbHoe, mapauielibHOE, CMEIIAHHOE COEIMHEHUE
MIPOBOJIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 31EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COMPOTHBIICHUE MCTOYHUKA ToKa. 3akoH Oma sl MOJTHOM (3aMKHYTOM) 3JIEKTPHUUECKOMN IEMH.
KopoTtkoe 3aMbikanue.

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCThH COMIPOTUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTbD.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEeHHass M IpUMECHas MPOBOAMMOCTH MOJYNPOBOAHUKOB. CBoiicTBa p—N-mepexona. I[lomynpoBoaHUKOBBIE
IPUOOPHI.

DNEeKTPUUECKUN TOK B pacTBOPAxX M paciulaBax 3JEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALUS. DIIEKTPOIIU3.

DnexTpuueckuil TOK B razax. CaMoCTOSTENbHBIN U HECaMOCTOATENbHBIN pa3psaa. Monnus. [1na3ma.

TexHu4eckue ycTpoHCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKA, 3JIEKTPOHAIpEBATEIbHbIE
npuOOpbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKyYMHBIM IHOJ, TEPMHUCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTD COMPOTUBIIEHUS HIUIUHAPUYECKUX MPOBOJHUKOB OT JITMHBI, IIOIIAU ONEPEYHOTO CEUEHHS U MaTepuara.

CMeniaHHOE COeTUHEHUE POBOTHUKOB.

[Tpsimoe u3mepenue MeKTpoABMKYIIEeH cuiibl. KopoTkoe 3aMbIkaHe TajIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHET0 COIPOTUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O,

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne smeKTpoABMKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

HabGmronenue anexrponusa.



MexnpeaMeTHbIe CBS3U

N3zyuenne kypca pusnku 6a3oBoro ypoBHs B 10 Kacce oCymIeCTBISETCS € YIETOM COJePKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOJIOTHH.

Medicnpeomemmvle nonsamus, CBSI3aHHBIE C N3YYCHHEM METOAOB HAyYHOTO MO3HAHUS: SBJICHUE, HAYYHBIN (akT, rumoresa, Gpusndeckas
BEJINYMHA, 3aKOH, TEOPHs, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTMPOBAaHHE, MOJIE)b, H3MEPEHUE.

Mamemamuxa: perieHne CUCTEMbl YpaBHEHUH, TUHEWHas QyHKIMA, apadosa, rurnep0osia, ux rpaduKy U CBOWCTBA, TPUTOHOMETPHUYECKUE
(GyHKIMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M UX MPOCKIIMHA HA OCH KOOPJIUHAT,
CIIO’KEHHE BEKTOPOB.

buonocusa: mexanndeckoe IBYKEHHE B JKHBOH HpUpoJe, TUPQY3usi, OCMOC, TEINIOOOMEH >KUBBIX OPraHU3MOB (BUJBI TEIUIONIEPEAAUH,
TETUIOBOE PaBHOBECHUE), DIIEKTPUUECKHUE SIBJICHHUS B )KUBOH MPHPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TEIIOBBIE CBOMCTBA TBEPIBIX
TEJI, JKUJIKOCTEH U ra30B, 3JEKTPHYECKHUE CBOMCTBA METAJIIOB, 3JICKTPOIUTHYECKAs AUCCOHALINS, TaIbBaHUKA.

leoepagpus: BNaXHOCTH BO3/yXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeodpa3zoBaHne IBMKEHUH C NCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE, TOALUIUITHUKH, HCIIOJIH30BAHUE 3aKOHA
COXpaHEHHsI HUMITYJIbCa B TEXHHUKE (paKeTa, BOXOMET U ApYyrHe), ABUraTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOnHa, OBITOBON XOJIOIMIBHUK,
KOHJMIIMOHEP, TEXHOJIOTHHU TIOJIyYeHUSI COBPEMEHHBIX MaT€pPHAIOB, B TOM YHCJIE HAaHOMATEpUAJIOB, © HAHOTEXHOJIOTHH, JIEKTPOCTaTHYECKast
3aIInTa, 3a3eMJICHUE DIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, 3JIEKTPOHArpEeBaTEIbHbBIC IPHOOPHI, YIEKTPOOCBETHTEIBLHBIC TPUOOPEI,
raJbpBaHUKa.

11 KUIIACC

Pasnen 4. diekTpoamHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IlocTostHHBIE MarHuThl. B3auMozaeicTBHE NOCTOSHHBIX MarHuTOB. MaramutHoe mnosie. BekTtop MarHuTHOM wMHAyKuuu. IIpuHOmn
CyNEPIIO3UIMN MAarHUTHBIX NoJiel. JINHUM MarHUTHOM MHAYKUMU. KapTrHa TMHUN MarHUTHOM MHIyKUWH T10JIs1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1noJie MpoBOJHUKA ¢ TOKOM. KapTuHa JTMHUI MHAYKIIMHM MAarHUTHOTO MOJIsl JUIMHHOTO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHiia, e€ MOy/b U HampaBlieHUe. [[BrKeHNE 3apsHKEHHOM YaCTHIIB B OJHOPOJIHOM MarHUTHOM mone. Pabota cumnsl JlopeHa.

SlBneHue 3JIeKTPOMAarHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHMTHOM MHAYKIHMH. OJEKTPOJABMXKYILAs CHJIA HWHIYKUWUA. 3aKOH
ANEKTpOMAarHuTHOW uHAYyKnu dapanes.



BuxpeBoe sniekTpuueckoe moisie. DJIEKTPOABMKYLIAs CUjla MHAYKLHMHM B MPOBOJHMKE, JBHXKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM TIOJIE.

IIpaBuno Jlenna.

NHOyKTUBHOCTD. fIBlI€HHE CAMOMHIYKIIMH. DJIEKTPOABUKYILASL CHJIa CAMOUHTYKLIUH.

DHeprusi MarHuTHOT'O MOJIsl KATYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuveckue yCcTpoWcTBa M MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, JEKTPOABUTATEINb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTUIL], UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMK MarHUTHOTO TOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHne MarHuTHOTO NOJIsI KAaTYLIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

Pasnen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€0AHUS
Konebarenbnas cucrema. CBOOOIHBIE MeXaHUUYecKue Koyiebanus. ['apmonmdeckue konebanus. Ilepuon, yactora, ammautyna u ¢asa
koneOanuil. IlpyxuHHbI MasTHHK. MartemaTnyeckuil MasTHUK. YpaBHEHHE TapMOHHUYecKUX KoseOanuil. [lpeBpaiienue sHepruu npu
TapMOHHYECKHUX KOJICOaHMSIX.
Konebatenbupiit koHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KONEOAHHMS B HCATBHOM KOJIEOATEIIbHOM KOHTYype. AHAIOTHS MEXKIY
MEXaHUYECKUMH U AJIEKTPOMAarHUTHBIMU KoJsiebanussmMu. @opmyna TomcoHa. 3aK0H COXpaHEHHUS YHEPTUH B HICATLHOM K0JIe0aTeThbHOM KOHTYpE.



[IpencraBieHue o 3aTyxaroIux KojeOaHusX. BelHyk/1eHHbIe MexaHndeckue kojeOanus. Pe3onanc. BelHyX/IeHHbIE 3JI€KTPOMAarHUTHBIE
KoJIeOaHusl.

ITepemennbIil Tok. CHHYCOUAANBHBIN EpEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOT0 TOKAa. AMIUINTYIHOE U AEHCTBYIOIIEE 3HAUEHUE CUJIBI
TOKA Y HAIIPSKCHHUS.

Tpancopmarop. I[IpousBoactBo, nepeaaya M MNOTPeOJICHUE 3IIEKTPUUYECKONM 3HEPruM. ODKOJIOTMYECKME PUCKU IpU IPOU3BOICTBE
a51eKTpo3Heprun. KynbTypa NCnoap30BaHus 3JIEKTPOIHEPTUH B ITIOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoiicTBa U NPaKTUYECKOE IPUMEHEHHUE: JIEKTPUUECKUN 3BOHOK, FEHEPATOp IEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoseOaTeabHON cUCTeMBI (ITPYKUHHBIA WIIM MaTeMaTUYECKUI MasTHUK).

HabGmonenue 3atyxaromux KojgeOaHuid.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIeOaHMsL.

OcumutorpaMMsbl (3aBUCUMOCTH CHITBI TOKA M HATIPSDKCHUST OT BPEMEHH ) IS DJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc npu nocneaoBaTeabHOM COEIMHEHUU PE3UCTOPa, KaTyIIKU HHIYKTUBHOCTH M KOHJIEHCATOpa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEPHUOIA MaJIbIX KOJIEOAHUM I'py3a HAa HUTHU OT JUIMHBI HUTU U Macchl rpy3a.

HccnenoBaHue nepeMeHHOI0 TOKA B IIETH U3 MOCIIE0BATEIbHO COETMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, ycia0BHs pacipoctpaneHus. [lepron. CkopocTs pacnpocTpaHeHUs U JUIMHA BOJIHBL. [lonepednsie U npoaoabHbIe
BOJIHBL. IHTepdepeHtns u Auppakiumsi MEXaHUUYEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

OJEeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHSI M3JIyd€HHMs DSJEKTPOMAarHUTHBIX BOJH. B3aumuas opueHtanuss BektopoB E, B, V B
AJIEKTPOMAarHuTHON BojHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, IMpeoMJIeHHE, MONApHu3aus, Audpakuus, UHTepdepeHuus.
CKOpoOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBSI3U U TeIeBUACHUA. Pagronokanmyst.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeabl.

TexHuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIe WHCTPYMEHTBI, YJIbTPa3ByKOBasi NUArHOCTHMKAa B TEXHHUKE U
MeAMILIMHE, pajiap, paluoNpuEéMHUK, TEIIEBU30p, aHTeHHA, TeaedoH, CBU-neus.



Jlemoncmpayuu

O6pa3oBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOI0IBHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus ¥ MpeaoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmroienne cBsi3u rpPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJIeOaHuH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MPEIOMIICHHE, ospu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpoCcTpaHEHUE CBETA B ONHOPOAHOM cpeae. JIyu cBeta. ToueyHbI HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHNi B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeloOMIIeHUs cBeTa. AOCONIOTHBIA MOKa3atens mpenomieHus. [lomHoe BHyTpeHHee OTpakeHHeE.
[IpenenbHbIN Yoy MOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucniepcus cBera. CokHBIH cocTaB 6eoro csera. LIper.

CoOuparomue u pacceuBaromue JUH3bI. ToHKas nuH3a. POKYCHOE pPAcCTOSHHE M ONTHYECKas CWia TOHKOH nuH3bL llocTpoenue
M300paXeHH B COOUPAIOIINX U pacCEeUBAIOLINX JrH3aX. DopMysa TOHKOH JIMH3BL. Y BEIMYCHHE, JaBA€MOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUYECKOMN ONTUKH.

BonnoBas ontuka. Wutepdepenuns cBera. KorepeHTHblE HCTOYHUKU. YCIOBUS HAONIOACHUS MAaKCUMyMOB M MHHHUMYMOB B
uHTEepEPEHIIMOHHOM KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpaxmus cera. JudpakuronHas pemeérka. Y ciaoBue HaOMIOACHHS TTIABHBIX MAKCUMYMOB MPH MaJCeHUH MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIymna, (poroamnmapar, MPOCSKIIMOHHBIA anmapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEHIETKA, TOJISIPOH/I.

Llemoncmpayuu

[TpstmonuHetHOE paclipocTpaHeHHne, OTpakeHUe U npenoMieHue ceera. OnTruueckue mpruOopsl.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKoOMa, TEIECKOIA.

Hab6nronenue natepdepeHiinm ceera.

Hab6nronenue nudpakuuu cBera.



Habmronienue nucniepcun cBera.

ITonmy4yeHue ciekTpa ¢ HOMOLIBIO IPU3MBL.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
M3mepenue nokasaress IpesioMICHUs CTEKIIA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
FpaHI/ILIBI IMPUMCHUMOCTHU KJIACCHYECKOU MEXaHHKH. HOCTYJIaTLI CHGHHZUH:HOIZ TCOPHUU OTHOCHUTCIBHOCTH: WHBAPUAHTHOCTb MOAYJIA
CKOPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChI ¢ 3H€pFHCfI " UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHULbI. BHCPFI/I?I IIOKOAI.

Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KEAHMOGOI ONMUKU
®oronsl. Dopmyina [Inanka B3 3Heprun (HOTOHA C €ro YaCTOTOW. DHEPIus U UMIYJIbC POTOHA.
OtkpeiTue u uccnenoanue Gororpdexra. Onwitel A. I'. Ctonerosa. 3akonsl poTodddekra. YpaBHenue DinmTeitna 1 Gporordpdexra.
«Kpacnas rpanuna» gorosddexra.
JlaBnenue cera. OnwiTel [1. H. JIeOenena.
XHUMHUYECKOE JIEHCTBUE CBETA.
TexHUuyeckue ycTpoiCcTBa U MPAaKTUYECKOE TPUMEHEHHE: (POTOINEMEHT, GOTOAATUUK, COJTHEUHAs OaTapesi, CBETOAHO/I.
Llemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
CBeToauoI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma



Monenb atoma Tomcona. OnbiTel Pesepdopaa no paccesuro o -yactui. [Tnanerapnas moaens atoma. [loctynater bopa. M3nyuenue u
norJomeHne (POTOHOB MPH MEPEXO0/Ie aTOMa C OJTHOTO YPOBHS SHEPTUH Ha pyroil. Buasl criektpoB. CieKTp ypoBHEH SHEPTUU aToOMa BOJOPO/IA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyanu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.

TexHUuyecKkue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHaIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habmtoienue nuHedvaTbiX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Habmroienue nuHedvyaToro CeKTpa.

Tema 3. Amomnoe aopo

DKCTIEpUMEHTBI, JI0Ka3bIBAIOIINE CIIOKHOCTh CcTpoeHus siapa. OTkpeiTHe pamnoaktuBHOCTH. OmnbiThl Pesepdopma mo ompeneneHuro
COCTaBa paInOaKTUBHOTO M3nmyyenus. CBoiicTBa anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpseiTHE IpOTOHA U HelTpoHna. HykionHas mozens siapa ['eiizenbepra—lBanenko. 3apsin sapa. MaccoBoe uuncio siapa. M3oTormsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMa-u3iaydeHue. 3aKoH paMOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHble cuibl. JlegexT maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

Anepusiii peaktop. TepmosiaepHsiii cuHTe3. [IpoGieMbl M MEpCHEKTUBHI SACPHOM SHEPreTUKU. DKOJOTHYECKHE AaCMEKThl SACPHOM
SHEPreTUKHU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUILL.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, Kamepa BunbcoHa, siaepHsbIil peakTop, arToMHas 6omoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TPEeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH



Otansl pa3BUTHs acTpoHOMUU. [IpUKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBI)KCHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE34. 3BE3/BI, MX OCHOBHBIE XapakTepucTuUkH. Jluarpamma
«CHEKTPaAJIbHBIA KJIACC — CBETUMOCTBH». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE37 INIABHOU
nocJyeoBaTeabHOCTH. BHyTpeHnHee ctpoenue 3BE31. COBpeMEHHbIE MPEICTABICHUS O TPOUCXOXKICHUH U 3Boonuy CoHIa v 3BE3/1. DTarbl
JKU3HU 3BE3]1.

Muineunsbiii [1yts — Hamia ["anaktuka. [Tonoxenue u nerxenue Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuky v kBazapbl. YépHbie
JBIPBI B IPAaX TAJIAKTHUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Pazoeranue ranaktuk. Teopus Bonbmioro B3peiBa. PenrkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtonennss HEBOOPYXEHHBIM TIJIa30M C HCIHOJb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUN AJISl ONpPENETCHUs IOJIOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEpHOIo MOIyIIApHs U SIPKUE 3BE3IBL.

Habmronenus B Teneckon Jlynsl, manet, Maeunoro [lyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢usuky u acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTUYECKON, COMAILHON M 3TUYECKON cepax MesTeTbHOCTH YeoBEKa, POJb U
MeCTO (U3UKHM U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHHE MHpa, pojib (U3NYECKON Teopuu B (POPMHUPOBAHUU IPEACTABICHUNA O
buznyecKoil KapTUHEe MUPa, MeCTO (PU3MUECKOI KapTUHBI MHUpa B OOIIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢pusznku 0a30Boro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4€ToM CoAepKaTeNIbHbIX MEXIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTHuKH, OMOJIOTUH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Medsicnpeomemuule nonsamus, CBI3aHHBIE C U3yYEHHEM METOJOB HAyYHOTO TMO3HAHMS: SIBICHUE, HAYYHBIN (akT, TUIIOTe3a, pu3ndecKkas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOI0IeHIE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHne CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (PYHKUMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJHMHAT, CII0KEHHUE BEKTOPOB, IPOU3BOJHBIEC SJIEMEHTAPHBIX (PYHKIIMM,
MpU3HAKY TT0I00US TPEYTOIHHUKOB, ONIPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BhEMa Tel.

buonocus: >nexTpudecKkue SIBICHUS B KUBOW MPUPOJE, KoeOaTeNbHbIe ABIKCHUS B )KUBOW MPUPOE, ONTHYECKUE SBICHHS B KUBOM
MIPUPO/JIE, IEUCTBUE paIUallUN HA KUBBIE OPTaHU3MBI.



Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTANINYECKask CTPYKTypa TBEPIBIX T€J, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIIMUECKON PELIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepaghus: MmarHuTHBIE MOJIIOCA 3€MIIH, 3AJI€KH MAaTHUTHBIX PYA, (OTOChEMKA 3eMHON TTOBEPXHOCTH, MIPEICKA3aHIE 3eMIICTPSICCHUH.

Texnonoz2us: TMHUM IIEKTPOIIEPEAAY, FEHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJABUTATElb, MHIAYKIIMOHHAS [1€4b, PAlap, PaJUONPUEMHIK,
TEJIEBU30D, aHTEeHHa, TesedoH, CBYU-neus, NpoeKIIMOHHBII annapaT, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapest.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI IO ®UBUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusnka» Ha ypoBHE cpeaHero obmiero oOpa3oBaHHs (0a30BbI ypOBEHb) TOKHO O0OECHEYUTH
JIOCTHXKCHHE CIICTYIONINX JIHYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yNbTaThl OCBOEHHUsI y4eOHOro mnpeamera «DPu3MKa» TOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH OOyYaroUIUXCS
PYKOBOJICTBOBATHCSI C(POPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JTHMYHOCTH, CHCTEMOH IICHHOCTHBIX OPHEHTAIMH, IMO3UTHUBHBIX BHYTPEHHUX
yOEXKIEeHU, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO 00I1I€CTBA, pACIIUPEHHUE )KU3HEHHOT'O OMBITAa U OIbITA ACATEIHLHOCTU
B [IPOLIECCE pPEATU3ALMY OCHOBHBIX HAIIPABJIECHUW BOCIIUTATEIILHON IEITENBHOCTH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UITUU O0YYAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO W€HA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPAJAUIIMOHHBIX O0IICUETIOBEYECKUX TYMAaHUCTUYECKUX U JEMOKPATHUYECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpPecax TpaKIAaHCKOTOo oOOIIecTBa, y4yacTBOBaTh B CaMOYIPABICHUU B
00pa3oBaTeNnbHOI OpraHu3alnu;

YMEHHE B3aMOJICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX (DYHKIIMSAMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOM IESTENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaKTaHCKON UIACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCUUCKHX YUEHBIX B 001acTH (DU3UKHU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B IESITEIBHOCTU YUYEHOTO;



OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAYILETro;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAst SCTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO (PU3UUECKOMN HAYKE;

5) Tpy10BOro BOCIIMTAHUS:

UHTEPEC K pa3IMyHbIM chepam MpodecCHOHANTBHOM NeATELHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PH3UKOW U TEXHUKOW, YMEHHE COBEPIIATh
OCO3HAHHEII BBIOOp OyayIIeii mpodeccruu u peann30BhIBATh COOCTBEHHBIC JKU3HECHHBIC IIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3HKH HA MPOTSHKEHUU BCEH KHU3HH,

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

Cc(OPMHUPOBAHHOCTh IKOJOTHUECKON KYJIbTYPhI, OCO3HAHUE IIT00ATBHOTI0 XapaKTepa SKOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBICHUE ICHCTBHUI B OKPY’KaIOIIEeH Cpeie Ha OCHOBE 3HAHMS LIeJIel YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA,

pacuMpeHue ombITa JesITeILHOCTH SKOJIOTHIECKOM HAIPaBICHHOCTH Ha OCHOBE MMEIOLINXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHWE [IEHHOCTH HAYYHOW JEATENBHOCTH, TOTOBHOCTH B TIpOIEcCe U3yYeHHs (U3UKU OCYIIECTBISATH MHPOCKTHYIO U
HCCIIEIOBATEIIbCKYIO JAESITEIbHOCTh HHMBHIYaTIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUSA
ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEACIIATD LENH JEATEIbHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBJICHUSX;
pa3pabarbIBaTh IJIaH peUIeHUs MPOOIeMbl C YIETOM aHaIM3a UMEIOIUXCS MaTepUATIbHBIX M HEMAaTEpHAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENSIM, OLIEHUBATh PUCKH MTOCIEACTBUM EATENBHOCTH;
KOOPJMHUPOBATh U BBHIOJIHATH padOTy B YCIOBUSAX PEaIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.
Bba3zoBble uccienoBareibckme 1eiCTBUS:
BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MOHATUAMHU U METOZaMU (PU3NUECKOI HayKH;
BJIAJICTh HaBBIKAMHU Y4EOHO-HMCCIIEOBATEILCKOM M MPOEKTHOH AEATENbHOCTH B O0JIACTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHus 3a7a4u (U3NUECKOTo CoAepKaHus, IPUMEHEHHUIO Pa3INYHbIX METO/I0B TO3HAHMUS,



BJIAJCTh BUJAMU JEATEIbHOCTH 10 NOJIYYEHUIO HOBOI'O 3HAHUA, €r0 MHTEpIpeTally, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PAa3JIMYHBIX
y4eOHBIX CHUTYallUsX, B TOM YHCIIE IPU CO3JIaHUH y4EOHBIX IMPOEKTOB B 00J1aCTH (PU3HKH;

BBIABJIATH MMPUYUMHHO-CIICACTBCHHBIC CBA3U WU AKTYAJIM3UPOBATH 3a/la4y, BBIABHUIATH T'UIIOTC3Y eé peliCHUdA, HAXOAUTb apryMCHTBI IJId
JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJICHHM, 3a7aBaTh IIapaMeTpbl U KPUTEPUH PELLICHMS;

aHAJIM3UPOBaTh IIOJYYEHHBbIE B XOJ€ PEIIEHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU OLIEHMBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBUAX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOMN JIEATEIILHOCTH, B TOM YHCJIE IPU U3YUYCHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIH OIBIT;

YMETb IEPEHOCUTh 3HAHUS MO GU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEACIATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHBIC ITOAXOAbl U PCIICHU A,

CTaBUTb NPOOJIEMBI U 33JjauHl, JOIYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

PatGora ¢ undopmanmeii:

BJIaACTb HABbIKAMH IMOJTYYCHUA I/IH(i)OpMaIII/II/I Ci)I/I3I/I‘IeCKOFO COACPpIKaHNA N3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH
MIOWCK, aHAJIN3, CUCTEMAaTH3AIMI0 1 HHTEPIPETANIO0 HHPOPMALIMU PAa3THYHBIX BUOB U (OPM IMIPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINH;

UCIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOIMH B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX WU
OpraHM3alMOHHBIX 33Ja4 C COOJIOJEHHEM TPeOOBaHUN APrOHOMHUKH, TEXHUKHU O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCTbI (PU3UYECKOT0 COAEP)KAaHUS B Pa3IMyHbIX (popMarax ¢ yuy€TOM Ha3HAueHUS MHPOPMALMU U IEJIEBOW ayIUTOPHH,
BBIOMpAsi ONITUMANIBHYIO (POpPMY MPEJCTABICHNS U BU3yaIU3alUH.

KoMMmyHuKkaTHBHBIE YHHBepcaJlbHble YUeOHbIe 1elCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHON JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBI;
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOThI;
BbIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JAEHCTBUI ¢ y4ETOM OOLINX HHTEPECOB M BO3MOXKHOCTEN Ka)KIO0Tr0 WieHa KOJIJIEKTUBA;
[IPUHUMATh LIEJIM COBMECTHOM IEATEIbHOCTH, OPIaHU30BBIBATH U KOOPAMHHUPOBATH JEUCTBUS IO €€ JNOCTHUIKEHUIO: COCTaBIATH ILIAH
NeCcTBUH, pacTipeieNaTh PoJid C yu€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;
OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYaCTHUKA KOMaH/bl B OOIIMH pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;



npeajnaratb HOBBIC IIPOCKTEI, OICHUBATh UACHU C ITO3UIIMU HOBU3HBI, OPUTHHAIIBHOCTH, HpaKTquCKOfI 3HAYUMOCTH,
OCYHWICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyalUAX, IIPOSABIATH TBOPUYCCTBO U B006pa)KCHI/IC, OBITh
WHHUIIMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHble YUeOHbIE 1eHCTBUSA
CamoopraHu3anusi:
CaMOCTOSITEIIbHO OCYIIECTBIISATH MO3HABATEIIBHYIO JEATEIHHOCTh B O0JIACTH (DH3UKM M aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISAThH IUIAH PEIICHUs] PAacUETHBIX M Ka4eCTBEHHBIX 3ajay, IUJIAH BBIMOJHEHUS MPAKTUYECKOU paboOThl C yuy&TOoM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHHUIA;
JIaBaTh OLIEHKY HOBBIM CHUTYAITUsIM;
pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOst OTBETCTBEHHOCTH 32 PEILCHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
Croco0cTBOBaTh (DOPMHUPOBAHHWIO M TPOSBICHHUIO 3PYIUIMU B 007acTH (DU3WKHU, TOCTOSIHHO TOBBIIIATH CBOH 0Opa30BATENbHBIA U
KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JTaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBHI B ICATEIHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISM;
BJIQJICTh HAaBBIKAMU MTO3HABATEIILHON pediekcun Kak 0CO3HAHUS COBEPIIAEMBIX JCHCTBHIA M MBICIIUTEIBHBIX MPOIIECCOB, X PE3YIIHTATOB
1 OCHOBaHUM;
UCIIONIE30BaTh TPUEMBI peIeKCHH ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHUX TIPHU aHATH3E PE3YJIbTATOB JICITCILHOCTH;
MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTAaTOB AEATEIbHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B mporecce TOCTHKEHUST TMYHOCTHBIX PE3yJIbTATOB OCBOSHHS MPOTPAMMBI 110 (DU3UKE IS YPOBHS CPEIHETO OOmIEero 00pa3oBaHUs Y
00yJaromuXCcsi COBEPIICHCTBYETCS] SMOIIMOHAIBHBIN HHTEIICKT, TPEIOIararoImni copMUpOBaHHOCTE:
CaMOCO3HaHUs, BKITIOYAIOIIETO0 CIOCOOHOCTh TTOHUMATh CBOE IMOIMOHAIILHOE COCTOSTHUE, BUJIETh HAMPABJICHUS Pa3BUTHS COOCTBEHHOMN
HMOIMOHAIBHOM c(epbl, ObITh YBEpEHHBIM B ce0e;



CaMOpPETyJIMPOBAaHUS, BKJIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTH
aJaNTUPOBATHCS K SMOIIMOHATIBLHBIM U3MEHEHUSIM U TPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMU, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHKEHUIO 1IeJIM U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh
UCXOJISl U3 CBOUX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHHE JAPYTUX, YYUTHIBATH €0 MPU OCYIIECTBICHUH OOLICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOILICHHS C JIPYTUMH JIFOJbMH, 3a00THTHCS, MPOSIBIATh HHTEPEC H
pazpemaTh KOHQIUKTHIL.

HPEAMETHBLIE PE3YJIbTATHBI

K xonmy obydenus B 10 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh C(HOPMHUPOBAHHOCTD Y O0yUYAONTUXCS
YMEHUN:

JEMOHCTPHUPOBATH HA IPUMEPaAX POJib U MECTO (DU3HUKHU B POPMUPOBAHUHU COBPEMEHHOM HAYYHON KApTUHBI MUPA, B PA3BUTUU COBPEMEHHOM
TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM IEATEIBHOCTH JIFOIEH;

YUUTBIBATh TPAHUIIBI IPIMEHEHUS U3YYEeHHBIX (PU3MUECKUX MOJETIeH: MaTepraibHas TOUKa, HHEPIHaIbHAs CHCTEMa O0TCYETa, aOCOIIOTHO
TBEPJI0€ TEJO0, UICANbHBIN ra3, MOJIEIN CTPOSHUSI Ta30B, )KUIKOCTEH U TBEPBIX TeJl, TOUEUHBIN AIEKTPUUECKUI 3apsil TPH pelieHuH GU3NIECKIX
3a/1a4;

pacrno3HaBaTh (U3NYECKUE SIBICHUSI (IIPOLIECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKON Teopuun
CTPOEHHS BEUIECTBA U AJIEKTPOJIMHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE NaIeHHE TeJ, IBUKEHUE
110 OKPYXHOCTH, HHEPIIMS, B3auMoAeHCTBHE Tel, AM(Py3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE KUIKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMa
TeJI TIpU HarpeBaHUM (OXJIAXJIEHHWH), TEIJIOBOE paBHOBECHE, MCIAapeHHe, KOHACHCAIMs, TUIaBJICHNE, KPUCTAUIN3alus, KUIIEHHE, BIaXKHOCTb
BO3/yXa, MOBBILICHUE JaBJICHUS r'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJI€, CBSI3b MEX]ly MapaMeTpaMHu COCTOSIHUS ra3a B M30Ipolieccax,
AIIEKTpU3alNS TeN, B3aUMOJEICTBHE 3aps10B;

OTHCBIBATh MEXaHNYECKOE IBKEHHE, CTIONb3Ys (pU3HUecKre BETMUUHBL: KOOPAUHATA, TYTh, IEpeMelIeHHEe, CKOPOCTh, YCKOPEHUE, Macca
TeJa, CUila, UMITYJIbC Tela, KHHEeTHYECKasi SHEePrus, MOTEHIMAIbHAS SHEPrusl, MeXxaHnueckas paboTa, MeXaHH4ecKasi MOLITHOCTh; IIPU OMTUCAHUU
MPABUJIBHO TPAKTOBATH GU3NYECKUI CMBICIT HCIIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IMHULIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
bu3nYeCcKyI0 BEIMYNHY C APYTUMU BEIUYUHAMM;

OIKCHIBATh N3YYEHHBIE TEIIJIOBbIE CBOMCTBA TEN U TEIUIOBBIE SIBJICHUS, UCTIONB3Ys (PM3NYECKHE BEJIMUMHBIL: JaBlIeHHE ra3a, TeMuepaTypa,
CpelHsAs KUHETHYECKas HHEPrHsl XaOTUYECKOro MABM)KEHMSI MOJIEKYJN, CpPEAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSSl 2Heprus, pabora rasza, KO3(QQUIMEHT MNOJE3HOro AEWCTBUS TEIJIOBOIO JABHUTaTeNsl; MPU OMHCAHWM NPAaBUIBHO TPAaKTOBATH



(bu3n4eCKuil CMBICI UCIIOJIB3YEMBIX BEJIMUUH, UX 0003HAUCHMSI M €IMHULIbI, HAXOUTh ()OPMYIIbI, CBSI3bIBAIOLIHE JAHHYIO (PU3HUECKYIO BETUUUHY
C IpyTUMU BEJIUYUHAM;

OIMCHIBATh U3YYEHHBIE HINEKTPHUUCCKUE CBOWCTBA BEUIECTBA U 3JICKTPUUECKUE SABICHHS (TIPOLIECCHI), UCIONb3Ys (PU3NUECKHUE BETHUUHBIL:
NIEKTPUUECKUH 3apsij, IEKTPUUECKOE 10J1€, HANPSKEHHOCTD M0JIs1, TOTEHLUA, pa3HOCTh IOTEHLUAJIOB; IPH ONMCAHUU IPABUIIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0003HAUYEHUS M €AMHUIBI; YKa3blBaTb (DOPMYJIbl, CBS3BIBAIOLIME AAHHYIO (DPU3MUYECKYIO
BEJIMYMHY C APYTMMHU BETUYUHAMU;

aHATU3UPOBATh (PU3NYECKHE TPOLIECCHI U SIBICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M IPUHIUIIBL: 3aKOH BCeMUPHOTO TsiroTenus, |, 11 u 111
3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHs MEXAaHMYECKOM 3HEpPruu, 3aKOH COXPAHEHHs MMITYJbCa, NMPUHLMUI CYNEPHO3ULUH CHJI, HPUHIMII
pPaBHONPABUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJISPHO-KMHETHYECKYI0 TEOPHIO CTPOEHUS BEIEeCTBA, Ia30Bble 3aKOHBI, CBSA3b CpeIHEH
KMHETUYECKOW 3HEPIMM TEIUIOBOTO JBMKEHMSI MOJIEKYJI C aOCOJIOTHOHN TeMIepaTypoil, NepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs
AIIEKTPUUYECKOTO 3apsiza, 3aKkoH KyioHa, mpy 3TOM paszinuyaTh CJIOBECHYIO (POPMYITMPOBKY 3aKOHA, €T0 MaTEMATHYECKOE BBIPAKEHHUE U yCIOBUS
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TNPHHLMUIBI JEHCTBHMS MalllUH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHUA HMX O€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU;

BBITOJIHATH SKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3MUYECKHX SIBICHUH H MPOIECCOB C MCTIOIH30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIHA,
npu 3ToM (popMyaupoBaTh MpodiieMy/3aady U TUIIOTE3Y Y4eOHOIro 3KCIEpUMEHTa, COOMpPATh YCTAHOBKY M3 MPEJIOKEHHOI0 000pyA0BaHMs,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMpPATh ONTHUMAIbHBIN CIOCOO HM3MEpEeHHUs U
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (U3MYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHH, NMPH 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DMKCHUPOBATh PE3yJIbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PM3NYECKMX BEJIWYMH B BHUJAE TaOaull U TpauKoOB, JenaTh BBIBOJABI IO
pe3ysbTaTtaM UCCIIeOBaHMS;

coOiroaaTh MpaBuiia 6€30MacHOro TpyAa Mpy MPOBEIEHUH UCCIIEI0OBaHUI B paMKax yueOHOI 0 SKCIIEpUMEHTA, Y4eOHO-HCCIEA0BATEIbCKOM
U MIPOEKTHOM JIeSITEIBHOCTH C UCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOTO 000Py10BaHMS;

peuath pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (hU3NYECKON MOJIENbI0, UCTIONb3YS (PU3HUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaIN3a
yCIIOBUS 337aud BBIOUPATh (PU3UUYECKYIO MOJEIb, BBIACHATh (PU3HUECKUE BEIUYUHBI U POPMYiIbl, HEOOXOAUMBIE ISl €€ pelIeHUs], TPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUs (PU3NUECKON BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JIOTMUECKH HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKACHUM C ONOPOM HAa M3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHUS;



UCIIONIb30BaTh MpPH pEUIeHUH Y4YeOHBIX 3aJa4 COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHHU JJIsi IOMCKA, CTPYKTYpPHUpPOBAHUS,
WHTEPIIPETAIIMA U TPEACTABICHUS Y4eOHOW M HAYYHO-TIOMYJISPHON HWH(OpMAIMK, TMOMYYEHHOW U3 PA3NUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMAIIHUIO;

MPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

UCIIO0JIb30BaTh TEOPETHUYECKHIE 3HAHUS 10 (PU3MKE B MOBCETHEBHOM KU3HU JIsl 0OecriedeHus: 0€30MacHOCTH MpH 00paleHny ¢ npubdopamu
U TEXHUYECKUMH YCTPOHCTBAMH, JUUIsI COXPAHEHUS 3710POBbS M COOIIOIEHUS] HOPM 3KOJIOTHUYECKOTO TIOBEJICHUS B OKpPYKaIOIIeH cpese;

paboTaTh B TPYIIE C BHINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBATh PabOTy TPYIIIbI, PAIMOHAJIBLHO pacHpeiesiTh
0053aHHOCTH U IJIAHUPOBATh JAEATEILHOCTh B HECTAHJAPTHBIX CHUTYAIlHIX, aJl€KBAaTHO OIICHMBATH BKJIAJ KAXKJIOTO M3 YYaCTHHUKOB TPYIIIHI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xonmy oOydenus B 11 kjacce nmpeMeTHbBIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAKaTh C(HOPMHUPOBAHHOCTD Y O0yUAOITUXCS
YMEHUN:

JEMOHCTPHUPOBATH HA IPUMEPaX PoJib U MeCTO (PHU3UKHU B POPMUPOBAHUYU COBPEMEHHOM HAYYHON KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHH, B IPAKTUICCKON JACSITSILHOCTH JIOACH, IIEIIOCTHOCTh M IMHCTBO (PH3NIECKON KAPTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMECHECHHS H3yUYECHHBIX (DU3UUECKUX MOJICIICH: TOUSUHBIN IIEKTPUICCKHUM 3apsi]l, Tyd CBETA, TOUCUHBIH HCTOYHUK
CBeTa, A/IepHasi MOJEINb aTOMa, HyKJIOHHAsi MOZIeJIb AaTOMHOTO Sipa IPU peleHud PU3NYecKuX 3a/1ady;

pacrno3HaBaTh (U3MUYECKUE SIBICHUS (MIPOLIECChI) M OOBSACHATH HUX HA OCHOBE 3aKOHOB DJJIEKTPOJUHAMHKHA U KBAHTOBOW (DU3UKH:
ANEKTPUYECKasi MPOBOJANMOCTD, TEINIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEHCTBUSI TOKA, B3aMMOJIEHCTBIE MAarHUTOB, JIEKTPOMarHUTHas
WHIYKIWSA, 1eWCTBUE MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM M ABUKYIIIUNCS 3apsiJl, JIEKTPOMATrHUTHBIE KOJIEOAHUS ¥ BOJIHBI, IPSMOJTMHEHHOE
pacmpocTpaHeHHEe CBETa, OTpaKeHUe, IpeoMIieHue, MHTephepeHIHs, TudpaKIns U MOISIPU3alus CBETa, TUCTIEPCUs CBETa, (POTOITEKTPHUECK U
abdekt (dhoTtorddekr), cBeToBoe NaBiICHHE, BOZHUKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJOPOJa, €CTeCTBEHHas W HUCKYCCTBEHHAS
PaanoaKTUBHOCTD;

OTHUCHIBATh M3YUYCHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIE, ONTUYECKUE, DIIEKTPUUECKYIO MPOBOAMMOCTD PA3IUYHBIX CPE.T)
Y JIEKTPOMArHUTHEIE SIBTIEHUS (IIPOIECCHI), UCTIONB3YS (PU3NUEeCcKe BETMUMHBL: AIEKTPUUECKUH 3apsi, CUIa TOKA, AIEKTPUUIECKoe HAMpsHKEHHE,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIDKYINAS CHIIa, padoTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, cHiia AMmmepa,
cuna JlopeHna, ”HAYKTUBHOCTbh KaTYIIKH, SHEPTUsl 3JEKTPUYECKOTO U MAarHUTHOIO IMOJIeH, MEPUO M YacToTa KojeOaHui B KojebaTeIbHOM
KOHTYp€, 3apsij U CUJIa TOKa B MPOLIECCe TapPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJleOaHuH, (POKYCHOE pacCTOSIHUE M ONTHYECKas CUJIa JIMH3BI,
MPU ONMUCAHUH MPABUIBHO TPAKTOBATh (PH3UYECKHI CMBICI HCIIOJIb3yeMbIX BEITUYHMH, WX OOO3HAUEHUS W €IMHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMU BEIMUYUHAMU;

OTIMCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOLIECCHI, HCTIONB3Ys (PU3NUECKHE BEIMUNHBI: CKOPOCTh dJIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M YacTOTa CBETA, DHEPTUs M HUMITYJIHC (POTOHA, MEPHOa TOJIypacmajaa, dHEPTUs CBS3U aTOMHBIX SJI€p, NMPU OMUCAHWUA TIPABUIHHO



TPaKTOBaTh (U3MYECKUN CMBICI MCIONb3YyEMbIX BEJIMYMH, UX OOO3HAUECHUS M EAMHMIIbI, yKa3blBaTh (DOPMYIIbI, CBS3bIBAIOIINE JAHHYIO
(U3UUeCKyI0 BETUYMHY C IPYTHMMHU BEJIMYMHAMU, BHIYUCIIATH 3HAYeHUE (PU3HMUECKON BEIUYHHBI;

aHATM3UPOBATh U3NIECKUE MTPOLECCHI U SIBICHUS, UCTIONB3YS (PU3NYECKIE 3aKOHbI M PUHIMIIBL: 3aK0H OMa, 3aKOHBI ITOCIIEA0BATEILHOTO
U TapaJUyIeIbHOTO COEIWHEHHUs IPOBOJAHMKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHMH, 3aKOH HPSIMOJUHEUHOIO
pacnpocTpaHEHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIOMIICHHSI CBETa, ypaBHeHUE DitHiuTeiHa 1t (oTod(d(deKTa, 3aKOH COXPaHEHUS
SHEPIrUH, 3aKOH COXPAHEHHUS MUMITYJIbCA, 3aKOH COXPAHEHMs 3JEKTPUUECKOI0 3apsija, 3aKOH COXpPAHEHMsI MacCOBOIO YMCIIa, MOCTYNaThl bopa,
3aKOH PaJMOAKTHBHOTO pacraja, IpU 3TOM pasinyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKECHHUE U YCIOBHSA
(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH;

ONpEeNENATh HAlPaBJIECHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJIsl IPOBOJHUKA C TOKOM, CHJIbl AMIiiepa u cuiibl JIopeHna;

CTPOUTh U OIUCHIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITOJIHATH 3KCIEPUMEHTBI 110 UCCIIEI0BAaHUIO (PU3UYECKUX SIBJICHUN U MPOLIECCOB C UCIOIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI!
npu 3ToM (hopmynupoBaTh mpodiaemMy/3aiady U TUIOTEe3y yueOHOro SKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000PYAOBaHUS,
MPOBOAMTD OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYILIECTBJIAATh NPSMbIE U KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEJIIMYMH, IPU 3TOM BBIOMpPATh ONTHUMAIbHBIN CIOCOO HM3MEpEeHUs U
MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU NOTPEIIHOCTEN U3MEPEHMI;

HCCJIEIOBATh 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH C HCIOIb30BAHHEM IMPSAMBIX H3MEPEHUN: MPU ITOM KOHCTPYMPOBATh YCTaHOBKY,
dbukcupoBaTh pe3yabTaThl MOTYYEHHOW 3aBHCUMOCTH (PU3MYECKHX BEIMYUH B BHAE TaOMUI] U rpaduKoOB, AeNaTh BBIBOABI MO Pe3yabTaTaMm
UCCJIEJIOBAHUS,

coOiroaaTh MpaBuiia 6€30MacHOro TpyAa IpU MPOBEIECHNUHN UCCIIEI0OBaHUI B paMKax yueOHOI0 KCIIEpUMEHTA, Y4eOHO-HCCIIe0BATEIbCKOM
U MIPOEKTHOM JIeSITEIBHOCTH C UCIIOJIB30BaHUEM U3MEPUTENbHBIX YCTPONCTB U 1a00paToOpHOro 000py10BaHNUS;

pewaTth pacy€THBIE 33/1a4M C SBHO 33JaHHON (hU3MYECKON MOJIENbIO, UCHOIb3Ys (PU3NUYECKHE 3aKOHBI U MPUHLUIBI, HA OCHOBE aHAJIN3a
yCIIOBUS 337aud BBIOUPATh (PU3UUYECKYIO MOJEIb, BBIACIATH (PU3HUECKHUE BEIUUUHBI U POPMYIbl, HEOOXOAUMBIE JUIsl €€ pEelIeHUs], TPOBOAUTH
pacyéThl U OLIEHUBATh PEATIbHOCTH MOJIYYEHHOIO 3HaYeHUS (PU3NYECKON BETMYHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JIOTHUECKH HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKACHUM C ONOPOM HA M3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCIIONIb30BaTh MPH pELIEHUH Y4YeOHBIX 3ajjad COBPEMEHHble WH(GOPMAIMOHHBIE TEXHOJOTMM JJs MOHCKAa, CTPYKTYpHUpOBaHUS,
MHTEPIIPETAllUd U TpeACTaBlIeHUS Y4eOHOM M HayYHO-MOMYJISPHON HH(OpPMAIMH, MOJYyYEHHOW U3 PA3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMALUIO;

OOBSICHATH MPUHIIMIIBI JCWCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, pa3anyaTh YCIOBHs UX O€30MACHOI'O MCIOJIb30BAHUS B
IMOBCEAHEBHOM XKU3HU;



MPUBOJUTH MPUMEPHI BKIIaJ]a POCCUICKUX U 3apyOexKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETHUYECKHUE 3HAHUS 0 (PU3MKE B MOBCETHEBHOM KU3HU [T o0ecTieyeHns 6€30MacHOCTH IpU 0OpaleHuu ¢ mprudopamu
U TEXHUYECKUMH YCTPOICTBaAMH, JUIsl COXpAHEHUS 3A0POBbs U COOJIIOICHHSI HOPM SKOJIOTMYECKOro IOBEJICHUS B OKPYKAIOILEH Cpee;

paboTaTh B TPYIIE C BHINOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX PpOJIeH, IUIAHUPOBATh PAOOTy TPYMIbI, PAalMOHAIBLHO PACHPENEISTh
0053aHHOCTH U IIJIAaHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTyalMsIX, aJl€KBaTHO OLIEHWBATH BKJAJ Ka)XJIOTO U3 YYaCTHHUKOB IPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ni/m HaumenoBaHue pa3/ieioB U TeM KosmnuecTBo yacoB JJIeKTPOHHbIE
MPOrpaMmabl Bcero Kontpoabubie | Ilpakrnyeckue | (uudposbie)
padoThbI padoThI o0pa3oBaTe/bHbIC
pecypchl
Paznen 1. DU3UKA U METO/IBI HAYYHOI'O ITO3HAHU S
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
2.2 Jnnamuka 7 bubmuorexa [JOK
https://m.edso00.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 bubnuoreka [IOK
https://m.edso0.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuorexa [JOK
TEOPUHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 bubnnoreka [JOK
https://m.edsoo0.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
@Da30oBbIE NEPEXOBI https://m.edsoo.ru/7f41bf72
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Wroro no pazneny

24 |

Paznen 4. JIEKTPO/IMHAMUKA

4.1 DIIeKTpOCTaTUKA 10 1 bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
4.2 ITocTosiHHBIN 3eKTpUYecKuil TOK. TOKHU B 12 1 bubmmorexa [IOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
ITPO'PAMME
11 KJIACC
Ne i/ HanmeHoBaHUe pa3iesioB U TEM Koan4yecTBO 4acoB DJIeKTPOHHbIE
NnporpaMmMbl Bcero Koutpoabubie | IIpaktuyeckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTe/bHbIC
pecypchl
Pazgea 1. JIEKTPOJANHAMMKA
11 MaruuTtHoe nose. IeKTpOMarHuTHas 11 1 3 bu6muoreka [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Paznen 2. KOJIEBAHUWS Y BOJIHBI
2.1 MexaHuueckue 1 3JeKTPOMarHuTHbIE 9 1 bubmuoreka [JOK
KoJie0aHus https://m.edsoo.ru/7f41c97¢c
2.2 MexaHuuyeckue 1 3J1eKTPOMarHuTHHIE 5 1 bubmuoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 3 bu6moreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OcCHOBBI CIELIMATIBHON TeOpUn 4 1 bubmuoreka [IOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazpeny 4

Pa3nea 4. KBAHTOBASA ®U3UKA



https://m.edsoo.ru/7f41bf72
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4.1 DJIeMEHThI KBAHTOBOI ONTHUKHU 6 but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATomHOE IpO 5 bubmmoreka [JOK
https://m.edso00.ru/7f41c97c
Wroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKH

5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0miaromee MOBTOPEHNE 4 Bbu6moteka LJOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

ITPOTPAMME
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