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PaGouast mporpaMMa y4e0HOro npeamera

«Duzuka» (yriryojieHHbIH YPOBEHb)
Juist oOyyaromuxcst 10-11 kmaccos

Ha 2023-2024 yueOHblit roJ

MYHUUMNANBbHOE BIOOXETHOE Moanucaro undposoit nognumcsio:

OBLUEOBPA3OBATEJIbHOE MYHULUWVNANBHOE BIOAXKETHOE
YUPEXOEHWE FOPOAA TY/TYHA ~ OBLUEOBPA3OBATE/ILHOE
"CPEQHAA YUPEXIEHME TOPOJIA TYIVHA
OBLLEOBPA3OBATE/IbHAS o p A0 BATEIbHAR
LWKOSA C YIYBAEHHBIM V3YYEHVEM OTAENbHbIX
W3YYEHUEM OTAE/bHbIX MPEAMETOB Ne 20 "HOBAA 3PA"

MPEAMETOB Ne 20 "HOBASI SPA"  [lara: 2023.10.03 11:16:11 +08'00'



MHNOACHUTEJIBHASA 3AIINCKA

IIporpamma no ¢u3uke Ha ypoBHE CpeiHero oouero oopazoBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMN K pe3ysbTaTaM OCBOEHUS
OCHOBHOH 00pa3oBarenbHON mporpaMmel, npexactaBieHHbIXx B PI'OC COO, a takxke ¢ yuéroMm denepaiabHON paboueil mporpamMMbl BOCIIMTAHHS U
Konnenuun npenopaBanus ydueOHoro npenmera «Pusuka» B o0pa3oBaTeNbHBIX opranuzanusx Poccuiickoir denepanuu, peain3yrOmUX OCHOBHBIE
o0pa3oBaTebHbIE IPOTrPAMMBI.

IIporpamma no ¢usuke onpeaesnser 00sA3aTeNbHOE IPEIMETHOE CO/IEPIKaHUE, YCTAaHABINBACT PEKOMEHIyEMYIO 110CIIE10BaTEIbHOCTh U3YUEHUS TEM
U pa3zienoB yd4eOHOro IMpenMera ¢ y4€TOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PAaCTHBIX 0COOEHHOCTEN
obygatomuxcs. [IporpamMma mo ¢pusnke na€t mpeacTaBiIeHUE O LEIX, COJECPKAHNHU, OOIICH cTpaTeruu 00yUeHUs, BOCIIUTAHUS U PA3BUTHS 00YyYarOIINXCS
cpeacTBaMu yueOHOro npeamera « Pusuka» Ha yriayOJE€HHOM YpOBHE.

N3yuenue kypca ¢u3uMku yriayOIEHHOrO YpOBHS HO3BOJSET pealn30BaTh 3ajauyd NPOo(pEeCCHOHATBHON OpUEHTALMH, HANPaBJIEHO Ha CO3/JaHUE
YCIIOBUH I MPOSIBIEHUSI CBOMX MHTEUIEKTYQJIbHBIX U TBOPUECKHUX CHOCOOHOCTEM KaXKJIbIM OOYYaroIIMMCsl, KOTOPble HEOOXOAMMBI JJIs MPOJIOJIKEHU S
00pa3oBaHMs B OpraHU3aALUAX MTPOPECCHOHATLHOTO 00pa30BaHMsI 110 PA3THYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIHATLHOCTSIM.

B mporpamme no ¢usuke onpenensiorcs IUIAHHPYEMble pPe3ysbTaThl OCBOEHMs Kypca (PU3MKM Ha ypOBHE CpelHero o0ero oOpa3oBaHUS:
JIMYHOCTHBIE, METaNpeAMETHbBIE, TPeIMETHbIE (Ha YIIyOJIEHHOM YPOBHE).

®du3uka Kak Hayka o HamOoJjee OOIIMX 3aKOHAX MPUPObI, BHICTyNas B KauecTBE Y4eOHOro IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cUCTeMy 3HaHUU 00 okpy»katoiieM mupe. LIIKkoapHbINH Kype GU3UKH — CHCTEMOOOPa3yIONIUi U1 €CTECTBEHHO-HAYUHbIX YU€OHBIX IPEIMETOB, TOCKOJIbKY
¢bu3nyeckre 3aKOHbI JIeXkKaT B OCHOBE IPOLIECCOB U SIBIECHUH, H3y4aeMbIX XUMHEN, ouosiorueit, puzndeckoit reorpadueit u actpoHomueit. Mcronb3oBanue
U aKTUBHOE MPUMEHEHNE (GU3NUECKUX 3HAHUHN ONpEeNesIniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HbIX TEXHOJOTHH B chepe IHEpreTUKU, TpaHCIopTa,
OCBOEHUS KOCMOCa, TIOJyYeHHSI HOBBIX MaTEpPHAJIOB C 3a/laHHBIMU CBOMcTBaMHU. V3yuenune U3k BHOCUT OCHOBHOH BKJIaJ B JOPMUPOBAHNE €CTECTBEHHO-
Hay4HOU KapTHHBI MUpa 00yyaro1ierocs, B GOpMUpOBaHHE YMEHUN PUMEHSATh HayUHbII METO/] TO3HAHUS NP BHIIOJHEHUH UMH YY€OHBIX UCCIIEe0BaHUM.

OcBoeHme copepkaHusl NPOrpaMMbl MO (PU3HMKE JODKHO OBITH NMOCTPOEHO Ha MPUHIMUMAX CHUCTEMHO-IESTEIbHOCTHOTO moaxona. s ¢usuku
peanu3aiys 3TUX MPUHLUUIOB Oa3upyeTcs Ha UCIOJb30BAHUM CAMOCTOSITEIBHOIO HKCHEPUMEHTa KaK IOCTOSHHO JCHCTBYIOLIETO (akTopa y4eOHOTO
npouecca. J{is yriayO0ia€HHOro ypoBHS — 3TO CUCTEMA CaMOCTOSITENIbHOTO YUEHUYECKOT0 SKCIIEPUMEHTA, BKIIIOYAIONIEro (PpOHTATbHbIE YUEHUYECKUE OTIBITHI
IpU HM3Y4YEHHM HOBOIO MaTepuaja, jJabopaTopHble pabOoThl W paboThl mpakThkyMa. [Ipm 3TOM BO3MOXHBI JBa croco0a peanu3anuu (U3NIECKOro
NpakTHKyMa. B mepBoM citydae nmpakTHKyM MpoBoauTcs jaubo B koHIe 10 u 11 kiaccos, 1100 mocie mepBoro U BTOPOTrO MOJYTroJui B KaKJIOM U3 3THUX
KiaccoB. Bropoil croco® — 310 uHTErpamus padboT mpakTUKyMa B CUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpbIE MPOBOIATCA B Mpoliecce M3yUYeHUs pasjiena
(temsbr). Ilpu sToM monx paboTamMu HpaKTHKyMmMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIEI0BaHUE, KOTOPOE MPOBOIUTCS MO PYKOBOJCTBY CBEPHYTOTO,
0000mEHHOrO BU1a O6€3 MOIIaroBoi HHCTPYKIUH.

bonbiioe BHUMaHuE yIeNnA€eTcsl pelIeHUIO pacu€THBIX M KaueCTBEHHBbIX 3a1ad. [Ipu aTom 11 pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33a4M C
SIBHO 33/IaHHOW M HESBHO 3a/laHHON (PU3NYECKOI MOJENbIO, MO3BOJSIONINE IPUMEHITh U3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena
Kypca, TaK M MHTETPUPYs NIPUMEHEHHE 3HAaHWM U3 pa3HbIX pas3fenoB. Jlosd KadyecTBEHHBIX 3ajad IPUOPUTETOM SBJISIIOTCS 3alaHusd Ha



oO0BsiICHEHHE/TIPe/ICKa3aHne MPOTEeKaHUs (U3NYECKUX SIBICHUNA U TMPOILIECCOB B OKPY’KaIOILIEH XU3HHU, TpeOyromue BbiOOpa (U3MUECKON Monenu A
CUTYAaIUU NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePaA.

B cootBerctBum ¢ tpedoBanusmu @I'OC COO k MaTepuaabHO-TEXHHYECKOMY OOECIICUEHHI0 y4eOHOro mporecca Kype GU3HKH yriayOnEHHOTO
YPOBHS Ha ypOBHE CpPEIHEro OOMIeT0 O0pa30BaHUs JOJIKEH HM3y4yaThCs B YCIOBHUSX MPEAMETHOTO KaOuHera. B kabuHere (M3HMKU JOJDKHO OBITH
HeoOxoauMoe 1abopatopHoe 000pyAOBaHKE Ui BHIIIOJIHEHUS YKAa3aHHBIX B MPOrpaMMe 1o (GU3HKe YYeHHYECKHUX OMBITOB, TAOOPATOPHBIX padoT U paboT
MIPAKTUKyMa, a TaKXkKe IEMOHCTPAIMOHHOE 000PY/I0BaHHE.

JleMOHCTpalMoOHHOE 000pyAoBaHHE (OPMUPYETCSI B COOTBETCTBHM C MPHHLIMIIOM MHUHHMAJIBHOM JOCTaTOYHOCTH M O0ECIEYMBAET MOCTaHOBKY
MEPEYHCICHHBIX B IpOrpamMme Mo (U3HMKe KIIOYEBBIX JAEMOHCTPALMN ISl WCCIEAOBAHUS HM3YYaeMBIX SIBICHUH W TPOLIECCOB, DMIUPHUYECKUX U
(byHIaMEHTaNIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTropHoe 00OpynOBaHUE AJSl YUYEHUYECKUX MPAKTUYECKUX paboT dopMupyercs B BHUJIE TEMaTHUYECKUX KOMIUIEKTOB U OOecreyuBacTCs B
pacu€re OIHOrO0 KOMIUIEKTa Ha JIByX OOyYarommuxcs. TemaThdyeckue KOMIUIEKTHI J1a0opaTopHOr0 OO0OpYHOBaHHS JOJDKHBI OBITH TIOCTPOCHBI Ha
KOMIUICKCHOM HCIOJIb30BAaHUY aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTECPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMU 1IENIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

dbopMUpOBaHHE HHTEpeca U CTpPEeMIICHUS OOYYaIOIIUXCS K HAaydHOMY M3YUYEHHUIO MPHUPOJBI, PAa3BUTHE HUX HHTEIJICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEMN;

pa3BUTHE NIPEJICTABICHUN O HAYYHOM METO/IE MO3HaHUs U (OPMUPOBAHNE UCCIIEA0BATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

(dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa U3YUYEeHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

(dhopMupOBaHHE YMEHHI OOBACHATH SBIEHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUI M HayYHBIX JOKA3aTeNbCTB;

(hopMupoOBaHHE MPEICTABICHUN O pOJIH (PU3UKH JJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHII;

pa3BUTHE IPEICTABICHUM 0 BO3MOXHBIX chepax Oyayiiei npodecCnoHaTbHOM IeATeTbHOCTH, CBA3aHHBIX ¢ (DU3UKOMN, TOATOTOBKA K JTaTbHEHIIIEMY
00y4YeHHIO B 3TOM HaIpaBJICHUHU.

JlocTikeHne 3TUX Lenel oOecrieuyuBaeTcs pelleHHeM CIeIyIoIUX 3a/lad B Mpolecce M3ydeHHsl Kypca (U3MKM Ha YPOBHE CpEeJHEro oOmiero
oOpa3oBaHwUs:

MpUOOpETEHNE CUCTEMBl 3HAHUM 00 00mUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUSAX, BKIIOYAs MEXaHHKY, MOJEKYJSPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHE YMEHUN MPUMEHSTh TEOPETUUECKUE 3HAHUA ISl OOBSICHEHUS (U3NYECKUX SBICHUN B MPUPOJE U AJS MPUHSATHUS MPAKTUIECKUX
pELIEHNH B IIOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs PA3IMYHBIX 33/1a4 C SBHO 33/1aHHOIN (PU3MYECKON MOJIENbIo, 3a/1a4, M0Ipa3yMeBalOINX CAMOCTOSITEIbHOE CO3/1aHNe
¢bu3nueckoil Mojienu, aleKBaTHON yCIOBHSM 337a4uu, B TOM YHCIIE 33/1a4 HH)XEHEPHOTO XapaKTepa;

MOHUMaHUe (PU3MUYECKUX OCHOB W MPHUHIIUIIOB ACHCTBHS TEXHHYECKUX YCTPOHUCTB M TEXHOJOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO

cpeny;



OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEIEHUS (PU3MUECKUX SKCIIEPUMEHTOB, aHAIM3a U WHTEpIpeTaluu HHPOpMaIuy,
OIpeieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ybTara;

CO3JIaHHME YCIOBUI JJISl pa3BUTHUSI YMEHHI IPOSKTHO-MCCIIEI0BATEIBCKOM, TBOPUYECKOM 1A TEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCHOHABHON e TEIPHOCTH, CBSI3aHHOM ¢ (PU3UKOH.

B cootBerctBun ¢ tpeboBanmsimu GI'OC COO yrinyOn€éHHBIA YPOBEHb M3Y4YeHUsI yuyeOHoOro npeamera «DPu3MKa» Ha YPOBHE CPEAHETO OOIIETro
o0Opa3oBaHMs BEIOMpaeTCcs: 00yUYaroIUMUCSH, INIAHUPYIOUTMMHE MPOJI0JDKEHHE 00pa30BaHus MO CIIEHUANTBHOCTAM (U3UKO-TEXHUUECKOTO MPOoQuIIs.

Ha n3yuenue ¢pusuku (yriayOnéHHBIN ypOBEHb) HAa YPOBHE cpeiHero oomero odpasoBanus otBoautcs 340 gacos: B 10 kitacce — 170 gacos (5 gacoB
B Hezeno), B 11 kinacce — 170 yacoB (5 4acoB B HEAETIO).

[Ipennaraemslii B mporpamMme mo Gpusuke nepeyeHb J1abopaTOPHBIX U MPAKTHUYECKUX PaOOT ABISETCS PEKOMEHIOBAHHBIM, YUUTENb JIeJaeT BHIOOD
MIPOBEICHUS JIaOOPATOPHBIX PaOOT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEN 00yUYaronInXcs.

PA3JIEJI |. COAEP KAHUE YYEBHOI'O ITIPEIMETA, KYPCA

Pa3nen 1. ®usuka u ectecTBEHHO-HAYYHbBIH METO NO3HAHMS NPHPOILI

dusnka — pyHnameHTandbHas Hayka o npupozae. Hayunslil meron nosHanus Mupa. BzanMocBs3p Mexay (GU3MKON M IpYTMMHU €CTECTBEHHBIMU HayKaMH.
MeTtopl HaydHOTO HccleoBaHus pusndeckux sBiaeHuil. [lorpemnocT usmepenuil puznyeckux BelIndruH. MoaenupoBaHue sIBJICHUH U TPOLIECCOB MPUPO/IBI.
3aKOHOMEPHOCTh U CIy4alHOCTb. I'paHuIbl NIPUMEHUMOCTH (hr3uyecKkoro 3akoHa. duznyeckre TeOpUn M MPUHLIUI COOTBETCTBUA. Poib 1 MecTo pu3MKH B
(bOopMHPOBAaHUM COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B IPAKTUYECKON NESATENbHOCTH J0JeH. Qusuka u Kyaismypa.

Pasznen 2. Mexanuka

IIpenmer W 3amayM  KIACCMYECKOM MEXaHUKH. KUHEMaTndeckne XapakTepUCTUKH MEXAaHMYECKOTrO JBWKEHHS. Moaenu Tel W JBHKCHUMU.
PaBHOyCcKOpeHHOE PSAMONMHEHHOE ABMKEHHE, CBOOOTHOE TIaICHHE. IBIKEHHE Tesa, OPOIIEHHOTO IO YIJIOM K TOPU30HTY. JIBMKEHHE TOYKH 110 OKPYKHOCTH.
IlocmynamenvHoe u epawjamenvHoe 08udx*CEHUE MEEPO020 melda.

Bzaumopeiicteue tein. [IpuHumn cynepno3unuu cuil. MHepuuanbHas cucteMa orcuera. 3aKoHbl MeXaHuKd HproToHa. 3akoHbl BceMHpHOro TAroTeHUs,
I'yka, cyxoro TpeHus. /[BuxeHne HEOECHBIX T M UX UCKYCCTBEHHBIX CITYTHUKOB. A8/1eHus, Habo0aemble 8 HeUHEPYUATIbHBIX CUCEMAaX omcyemd.

Nmmynbe cubl. 3aKOH U3MEHEHUS M COXpaHEHHS UMITyJibca. PaboTa cuiibl. 3aKOH U3MEHEHHS U COXPAHESHUSI SHEPTHH.

PaBHOBECHE MaTepranbHOM TOYKH Y TBEPIOTO TEA. Y CIIOBHUSI pABHOBECHS TBEPJOTO TEJla B MHEPIMAIBbHOU cUcTeMe oTcueTa. MoMeHT cuiibl. PaBHOBecHe
KHUJIKOCTHU U raza. J[BIKeHUe KHUJIKOCTEH U Ta30B. 3aKOH COXPAHEHUS SHepauU 8 OUHAMUKE HCUOKOCTU U 2a3d.

Mexanuueckrue KoyieOaHUs M BOJIHBI. AMIUIMTYAA, NEpUOA, dacToTa, (aza konebanuid. [IpeBpalieHus »HEpruu MpH KojieOaHUSX. BuiHyswcoeHHble
KONeOaHus, pe30HaHc.



[Toniepeunblie U MPOIOJIbHBIE BOIHBI. JHEprus BosHbl. UHTepdepenus u nudpakius BoJIH. 3BYKOBbIE BOJIHBI.

Pa3znen 3. Moaexkyasipuas pu3HKa 4 TepMOAHHAMHUKA

[Ipeamer u 3agaun MOJIEKyIsIpHO-KHHETHYeCKON Teopuu (MKT) u TepMoauHaMUKH.

OxkcnepuMeHTasbHble AokazaTenbctBa MKT. AOcomoTHas TeMieparypa Kak Mepa CpelHed KHHETHMYECKON »HEpruM TEeIIOBOTO ABMXKEHUS YaCTHI]
BeulecTBa. Moenp uaeanbHoro rasa. /{aBinenue raza. Csi3b MEX]y AAaBJICHUEM U CPEIHEN KMHETHMUECKON SHEPrUeil OCTyNaTeIbHOrO TEMIOBOIO JIBUXKEHUS
MOJIEKYJI HJICaIbHOTO Ta3a.

Mogenb uaeabHOro Ta3a B TepMOJUHAMUKE: ypaBHeHUE MenneneeBa—Kiamnelipona, BeIpakeHUe Jisi BHyTpeHHen sHepruu. 3akoH [lansroHa. ["a3oBbie
3aKOHBI.

ArperatHble cocTosiHus BemiecTBa. Da3zoBbie nepexonbl. [IpeoOpa3zoBanue sHepruu B (a30BbIX Mepexonax. HacklllleHHbIe W HEHACHIIICHHBIE MAaphl.
BnaxHocTs Bo3ayxa. Monenb crpoenus xuakocte. [logepxnocmuoe namsowcenue. Mozenb CTpoeHUs TBEPABIX Tell. Mexanuueckue ceoticmea meepobix mei.

Buyrpennsist sneprus. Pabora u termonepenadya kak crnocoObl U3MEHEHUs BHYTpeHHEH sHepruu. [lepBblil 3aKoH TepMoAMHAMUKH. Ara0aTHBIN IpoIiecc.
Bmopoti 3axkon mepmoounamuxu.

[TpeoOpazoBanus sHeprun B TernoBbix MamuHax. KI1/] remnosoii mammnel. Hukin Kapro. Dxonorudeckue npo0iaeMbl TEILIOIHEPTETUKH.

Pa3znen 4. daexrpoaunamuka

[TpenMeT u 3a7aun IIEKTPOANHAMUKH. DJIEKTPUUECKOE B3aUMOJEHCTBIE. 3aKOH COXPAHEHHUS IIEKTPUUECKOro 3apsiaa. 3akoH Kynona. HampskeHHOCTD 1
MOTEHIMAN 3JIEKTPOCTATHYECKOro mnoJid. [IpuHIMI Cynepno3unuu 3JIEKTPUYECKUX Mojed. PasHocTe moreHuuanoB. [IpOBOJHHUKM W AWANEKTPUKU B
EKTPOCTATUYECKOM T0JIE. DIEKTpUUecKas eMKOCTh. KoHieHcaTOp. DHEprus 2J€KTPUIECKOro MOJIs.

[TocTosiHHbIN 3neKTprueckuil Tok. DnekTpoasrkymas cuia (JC). 3akon Oma Juisl MOTHON AJIEKTPUYECKON LeNu. DIeKTPUYECKUH TOK B MeTajllax,
ANIEKTPOJIUTAX, MOJIYIPOBOIHUKAX, ra3ax U BakyyMme. [lnazma. Dnekmpoaus. IlonynpoBogHukoBsie npudbopsl. Ceepxnpogooumocms.

MarnutHoe nosne. Bektop MarHUTHOW MHAyKUMH. [IpMHIHIN cynepno3uuuu MarHUTHBIX IOJIEW. MarHuTHOE IOJ€ MPOBOAHUKA C TOKOM. JlelicTBue
MarHMTHOT'O TOJISl Ha MMPOBOJHHUK C TOKOM M JIBWXKYIIYIOCS 3apsDKeHHYI0 yactuily. Cuna Amnepa u cuna JlopeHua.

[ToTOK BEKTOpa MArHUTHOW MHAYKIMH. SIBIIEHHE 2JEKTPOMAarHUTHOW MHAYKIIMHU. 3aKOH JIEKTPOMAarHuTHON MHAYKInU. DJ[C MHIYKIHUHA B JBUKYIIMX CS
nposoanukax. [Tpasuio Jlenna. SIBnenne camonnaykuuu. MHIyKTUBHOCTB. DHEPrus 3JIEKTPOMArHUTHOTO 1oJis. MarHUTHBIE CBOMCTBA BEIIECTBA.

OnexTpoMarHuTHele kosebanus. Konebarenbuplii KOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KoJieOaHus. BeIHYKI€HHBIE JIEKTpOMarHuTHBIE KOJIeOaHM .
Pe3onanc. Ilepemennsiii Tok. Kongencarop u karymika B LIENM MEpeMEHHOro Toka. IIpom3BoacTBO, mepenadya v MOTpeOIeHHE AIIEKTPUUYECKONW SHEPTUU.
Dnemenmapnas meopus mparcghopmamopa.

ONEeKTpOMarHuTHOE T1osie. BuxpeBoe 3lEKTpUYECKOE II0Jie. OJIEKTPOMArHUTHBbIE BOJHBL. (CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH. JlMama3oHbI
JJIEKTPOMAarHUTHBIX U3IYyYCHUH U UX NMPAKTUYECKOE NPUMEHEHHE. [ [pHHINIIBI pagvoCBA3U U TEICBUACHU.



['eomeTpuueckas ontuka. lIpsmonuHeiiHoe pacnpocTpaHeHHE CBETa B OJHOPOAHOM cpene. 3aKOHbI OTpa)XKeHHs M mperomiieHus cBera. [lomHoe
BHYTpEHHee oTpakeHue. Onruueckrue npuOopsl.

BonHoBrie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenmus crera. Koreperntnocts. Judpakuus csera. [lomspusanus cera. [ucmepcusi cBera.
[IpakTueckoe NpUMEHEHHE IEKTPOMATHUTHBIX U3JITYYCHUH.

Pa3aesn 5. OcHoBbl cienMaILHOM TEOPUH OTHOCHTEILHOCTH

WMHBapraHTHOCTh MOJYJII CKOPOCTH CBeTa B BakyyMe. [IpuHuun oTHocuTenbHOCTH DUHIITENHA. [Ipocmpancmeo u epems 6 cneyuanibHou meopuu
OMHOCUMENbHOCIU. DHepausi U UMNYIbC c80000HOU yacmuybl. CBSI3b MACChl M SHEPTUU CBOOOTHOM YaCTUIIBI. JHEPTHSI TTOKOS.

Pa3znen 6. KanroBas pusuka. ®u3uKa aToMa H aTOMHOI'0 sIAPa

[Ipenmer u 3a1a4n KBAHTOBOW (PU3UKH.

TemoBoe n3nyuenue. Pacnpesnenenue s3Hepruu B CrieKTpe abCOIOTHO YEPHOIO Tea.

['unote3a M. [1nanka o kBantax. ®otoapdext. Onbitel A.I'. CToneToa, 3akoHbl poTodddexra. YpaBuenue A. DiiHiTeitHa 11t potosaddexra.

®ortoH. Onvimer I1L.H. Jlebeoesa u C.U. Basunosa. I'unoteza JI. ne bpoiins o BOMHOBBIX CBOMcTBax yactuil. KopmycKyaspHO-BOTHOBOW Iyallu3M.
Jughpaxyus snekmponos. Jlapnenue ceera. CooTHOIICHHE HeompeaeneHHocTel [ efizenoepra.

Mogenu ctpoenus atoma. OObSICHEHHE JTUHEHYATOrO CIEKTpa BOJOPOJA Ha OCHOBE KBAaHTOBBIX mocTynaroB H. bopa. CioHTaHHOE U BBIHYXKJICHHOE
W3JIyYEHUE CBETA.

CocTaB u cTpoeHne aToMHOT0 siipa. M3oronsl. SnepHbie cuibl. JleheKkT Macchl U SHEPTHUS CBS3U AIpA.

3aKOH paJM0aKTUBHOIO pacnaja. SlnepHble peakliuy, peakiuu JeseHns U cuHTesa. LlenHas peakius aenenus suep. SnepHas suepretuka. TepMosiiepHbIi
CUHTE3.

DneMeHTapHble yacTulibl. OyHaMeHTaIbHbIE B3AUMOJCUCTBUS. Y CcKopumenu snemenmaptbix Yacmuy.

IIpuMepHbIi epedeHb NPAKTHYECKUX M J1a00paTOPHBIX padoT (Ha BHIOOP y4nTeJIA)

[IpsimMble n3Mepenus:

- MU3MEepEeHNEe MTHOBEHHOW CKOPOCTH C UCTIOIh30BAaHUEM CEKYHIOMEpa WM KOMIBIOTEpa C JaTYNKaAMH,
— CpaBHEeHHEe Macc (110 B3aUMOJICHCTBHIO);

- U3MEPEHHUE CHUJT B MEXaHUKE;

— U3MEpEeHUe TeMIepaTyphl JKUAKOCTHBIMU U HU(PPOBBIMU TEPMOMETPAMH;

— OIICHKA CHUJI B3aUMOJECHCTBUS MOJIEKYJI (METO/IOM OTPbIBA KaIleh);

— U3MEepEeHUe TEPMOANHAMUYECKUX MTapaMeTPOB rasa;

- m3Mepenne I/[C ucTouHrKa TOKa;

— U3MEPEHUE CUJIBl B3aUMOCHCTBUS KAaTYIIKH C TOKOM M MarHuTa MOMOIIBIO 3JIEKTPOHHBIX BECOB;

— ompeneseHue neproia ooparieHus IBOMHBIX 3Be3/ (TIeYaTHBIC MaTEPHAIIbI).



KocBenHble n3mepenus:

- U3MEPEHUE YCKOPEHUS;

- U3MEpEHUE YCKOPEHHsI CBOOOIHOrO MaiCHNUs;

- OIIpElIEIICHUE DHEPTUU U UMITYJIbCA 110 TOPMO3HOMY ITyTH;

- W3MEpEHHE YACIBbHOM TEIIOTHI IIaBICHUS JIbAA,;

- U3MEPEHUE HAMIPSDKEHHOCTH BUXPEBOTO AJIEKTPHUECKOTO MO (IIpU HAOIIOACHUH 3JICKTPOMArHUTHOW MHIYKITHH);
- M3MEpPEHUE BHYTPEHHETO CONPOTUBIICHNS NCTOYHUKA TOKA;

- OIpeZeIICHUE TI0KA3aTelIsl IPEIOMIICHUS CPEJIBL;

— U3MepeHne POKYCHOI0 pacCTOSHUS COOMparolIel U paccenBarolLeH JINH3;

- OIPECIICHUE IJIMHBI CBETOBOW BOJIHBI;

— OTIpeNieIeHNe UMITYJIbCa M SHEPTUN YaCTHIIBI IPH JBM)KEHUU B MarHUTHOM T10J1€ (TI0 oTorpadusm).

HabGmtonenue siBeHuii:

— HaOJI0/ICHNE MEXaHUICCKUX SIBJIICHUI B MHEPIIUAIBHBIX U HEMHEPIUATBHBIX CHCTEMaX OTCUCTA;
- HaOJIF0/ICHUE BBIHYK/ICHHBIX KOJICOaHHI U PE30HAHCA,

— HaOmoaeHue auddy3uu;

— HaOII0/IeHUE SBICHUS SJIEKTPOMArHUTHON UHYKIUY;

— HaOJTI0/ICHUE BOJTHOBBIX CBOMCTB CBeTa: audpakius, HHTepDEepeHITHS, MOISIPU3ALIIS

— HaAOII0/IEHUE CIIEKTPOB.

PA3JEJ | |. IVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUSA YYEBHOI'O IIPEIMETA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI
JInuHocTHBIE pe3yJbTaThl B c(pepe oTHOLIeHMIT 00ydaroluXcs K cede, K CBOeMY 3/10POBbIO, K IO3HAHUIO ce0s:
— OopueHTaIuA 06yqa}0mnx0ﬂ Ha OOCTHXXCHUC JIMYHOI'0 CYACThi, pCallM3allli0 TIMO3WUTHUBHBIX JXH3HCHHBIX IICPCIICKTHB, HWHUIHWATHBHOCTD,
KpPEaTUBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K JINYHOCTHOMY CaMOOIIPEICIIEHUI0, CIIOCOOHOCTh CTaBUTh IEJIM U CTPOUTD KU3HEHHBIE TUIAHBI;
— TOTOBHOCTbH U CIIOCOOHOCTH 00€CHeunTh ce0e U CBOMM OJIM3KUM JIOCTOMHYIO )KM3HBb B MPOIIECCE CAMOCTOATEIbHON, TBOPUECKON U OTBETCTBEHHON
ACATCIIbHOCTH,



— TOTOBHOCTh M CIOCOOHOCTH OOyYarolmuxcs K OTCTaMBAHHUIO JHMYHOTO JIOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTb M CIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIMIO MO0 OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITHSM MPONUIOTO M HACTOSIIEr0 HAa OCHOBE OCO3HAHMS H
OCMBICIICHUS UCTOPUH, TyXOBHBIX [IEHHOCTEH U JOCTUKEHUI Hallle CTpaHbl;

—  TOTOBHOCTb U CIIOCOOHOCTH 0OYYAIOUIMXCS K CAMOPA3BUTHIO U CAMOBOCIUTAHUIO B COOTBETCTBHHU C OOIIEUEIIOBEUECKUMH LIEHHOCTSIMH U HJIeallaMH
Ipa)xJIaHCKOro 00IIecTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPUICHCTBOBAHUHM, 3aHITUIX CIIOPTUBHO-030POBUTEIHHON ACSITENbHOCTHIO;

— TpUHATHE W peanu3alysl LEHHOCTeH 310poBoro M Oe3omacHoro o0pasza XU3HHM, OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
coOCTBEHHOMY (U3UUYECKOMY U TICUXOJIOTHYECKOMY 3/I0pPOBBIO;

—  HENPHITHE BPEIHBIX IPUBBIUEK: KypeHHs, YIOTPEOICHHS aIKOT0Isl, HAPKOTHKOB.

JInuHoCTHBIE pe3ybTaThl B c(hpepe oTHOMEeHHI o0yyarommxcs K Poccnu kak k Poaune (OtevecTBy):

—  poccuiicKas HJIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHIO POCCUUCKON HMICHTHMYHOCTH B MOJUKYJIBTYPHOM COIIMYME, YYBCTBO MPHUYACTHOCTU K
HCTOPUKO-KYJIbTYPHOM OOIIHOCTH POCCUICKOr0o Hapojaa u cyapde Poccuu, marpuoTusm, roTOBHOCTD K CIyXeHUI0 OTeuecTBy, €ro 3aluTe;

— yBaXEHHE K CBOEMY Hapoiy, YyBCTBO OTBETCTBEHHOCTH mepen PonuHOI, ropaocTu 3a cBoW Kpail, cBoro PoauHy, mpoiuioe u Hacrosiiee
MHOTOHaIlMOHAIbHOIO Hapoaa Poccun, yBaxkeHue K rocyJapcTBEHHbIM cUMBOJIaM (rep0, ¢aar, rumMH);

— (opMUpOBaHHE YBaKEHHUS K PYCCKOMY S3bIKYy KaK TOCyJapCTBEHHOMY s3bIKy Poccuiickoit ®denepaiuu, SBISIOUIEMYCS OCHOBOW POCCHICKON
UACHTUYHOCTH ¥ TJIaBHBIM ()aKTOPOM HAIIHOHAJILHOTO CAMOOIIPE/ICIICHUS;

—  BOCHHTaHHE YBXEHUS K KYJIbTYypE, sI3bIKaM, TPAAULIUAM U 00bIUasiM HapoAOB, IpoxkuBaroux B Poccuiickoii @eneparuu.

JInuHocTHBIE pe3yJbTaThl B c(pepe OTHOIIEHHIT 00y4alOIIUXCS K 3aKOHY, TOCYAapPCTBY M K IPakIaHCKOMY 001LIeCTBY:

—  TPaXJaHCTBEHHOCTb, IPAXKIAHCKas MO3UIMS aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA, OCO3HAIOIIETO CBOU KOHCTUTYIIMOHHbBIE
npaBa M OOS3aHHOCTH, YBAXKAIOIIErO 3aKOH M MPAaBONOPSIOK, OCO3HAHHO NPUHMMAIOLIETO0 TPAJAMIIMOHHbIE HAallMOHAJIbHBIE U O0IeYeIOBEYEeCKHe
T'YMaHUCTHYECKHE U JIEMOKPAaTUYECKUE IIEHHOCTH, TOTOBOTO K Y4acTHIO B O0IIECTBEHHOM JKU3HU;

—  NpU3HAHME HEOTUY’KIAeMOCTH OCHOBHBIX ITPaB U CBOOO/I 4EI0BEKa, KOTOPBIE MPUHAUIEKAT KAKJOMY OT POKIACHHUS, TOTOBHOCTh K OCYIIIECTBICHHIO
cOOCTBEHHBIX MPaB U cB0OO 0€3 HapyIIEHUs TIPAB ¥ CBOOO ] IPYTUX JIHUI], TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE ITpaBa U CBOOO/IbI UETIOBEKA U IPaKIaHUHA
COIJIACHO OOILIENPU3HAHHBIM MIPUHLUIIAM U HOPMaM MEXIyHapOoJHOro npaBa U B cooTBeTcTBUU ¢ KoHctutynueit Poccuiickoit denepanuu, npaBosast U
MOJINTUYECKAsi TPAaMOTHOCTb;

—  MHpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOE Ha TUAJIOre KYJbTYp, a
TaK)Xe Pa3IMYHBIX GOpPM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

—  MHTEpUOpHU3alMsI HEHHOCTEN NEMOKPATUU U COLUAIBHON COJIMJAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUH B IPyMNIlEe WIN
COLIMAJIBHOW OpPTraHHU3aluu;

—  TOTOBHOCTbH OOYYAIOUTNXCs K KOHCTPYKTUBHOMY YYacTHIO B IPUHATUHU PEIICHHM, 3aTParuBalolIuX UX IPaBa U UHTEPECHI, B TOM YHCIIE B PA3IMUHBIX
(dbopMax 00I11eCTBEHHOM caMOOpraHu3aliy, CaMOYIpaBJIeHUsI, OOIIIECTBEHHO 3HAYMMOM JESITeIbHOCTH;

—  TPHUBEPKEHHOCTh HJESIM HHTEpPHAIMOHATIN3Ma, JIPYXKObI, PaBEeHCTBA, B3aMMOIMOMOIIM HAPOJOB, BOCHUTAHHE YBAKUTEIHHOTO OTHOIICHUS K
HAIlMOHAJILHOMY JOCT

—  OMHCTBY JIIOJICH, UX UyBCTBaM, PEIUTHO3HBIM YOCKICHUSM;



—  TOTOBHOCTbH O0YYaIOIIMXCS MPOTUBOCTOSITH UACOJIOTHH IKCTPEMHU3MA, HAIIHOHAIN3MA, KCeHO(POOUHU; KOPPYIILUHU; TUCKPUMHUHALIMY IO COLUATbHBIM,

PENUTHO3HBIM, PACOBBIM, HALIMOHATBHBIM MPU3HAKAM U JIPYTUM HETATUBHBIM COLIMAIBHBIM SIBICHUSIM.
JIMYHOCTHBIE pe3y/ibTaThbl B c(hepe OTHOLIEHNH 00YYAIOIIUXCS € OKPYKAIIUMH JIOJAbMU:

— HpPAaBCTBEHHOE CO3HAHME U TIIOBEJCHHE Ha OCHOBE YCBOCHHS OOIEYEIOBEYECKMX IIEHHOCTEH, TOJIEPAHTHOIO CO3HAHMS W TIOBEICHUS B
MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH TUAJIOT C IPYTHMH JIOABMH, JOCTUTATh B HEM B3aMMOIIOHMMAHHUS, HAXOAUTh OOIIHE IEIH U
COTPYIHUYATD JUISI UX JTOCTHKEHUS;

—  TPHUHITHE TYMAaHHCTUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXKHTEIHHOE WM JOOpOKENIaTesIbHOE OTHOIICHHWE K JPYroMy YeJOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO;

—  CIIOCOOHOCTB K CONEPEKUBAHUIO U (POPMUPOBAHUE MOZUTUBHOTO OTHOIIECHHUS K JIIOJISIM, B TOM YHKCJIE K JIULIaM C OTPAHUYEHHBIMUA BO3MOKHOCTSMHU
3JI0pOBbS M MHBANUAAM; OepeKHOEe, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO IPYTUX JIIOAEH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

—  (opMupOBaHKE BBIPAXKEHHOHN B MOBEACHUM HPABCTBEHHOM MO3UIIMH, B TOM YHUCIIE CIIOCOOHOCTH K CO3HATEILHOMY BBIOOPY /100pa, HPaBCTBEHHOTO
CO3HAHHUS M TIOBEJACHHS HA OCHOBE YCBOCHHS OOIEYEIOBEUECKUX IIEHHOCTEM M HPABCTBEHHBIX YYBCTB (UECTH, J0JIra, CIPABEAJIMBOCTU, MHJIOCEPAUS U
IpyXKenoous);

—  pa3BUTHE KOMIIETCHIIMHA COTPYAHIUYECTBA CO CBEPCTHUKAMH, JIETHMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHON, OOMIECTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U APYTUX BHUIAX JIEATEIHHOCTH.

JInuHOoCTHBIE pPe3yJbTaThl B c(pepe OTHOLIEHUI 00yYAIOIIMXCH K OKPY KAIOIIeMy MUPY, )KMBOIi IPUPoO/Ie, XYA0:KECTBEHHOH KYyJIbTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAayYHO-TEXHUYECKOMY
TBOPUYECTBY, BJIaJIcHUE JOCTOBEPHOU HH(pOPMAIHEH O MepeIOBbIX JOCTHKEHHUSIX U OTKPHITUSIX MUPOBOIM U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4HBIX 3HAaHUSIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

— TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE CamMO00pa30BaHUIO, HAa MPOTSHDKEHUU BCEH KU3HU; CO3HATENBHOE OTHOIIEHHE K
HETMPEPBHIBHOMY 00pa30BaHHIO KaK YCIOBUIO YCIICITHON TPO(eCCUOHATBLHOM U OOIIECTBEHHOM JCSITEIbHOCTH;

—  DKOJIOTMYECKasi KyJIbTypa, OepekHOe OTHOIICHUS K POJHOU 3emile, MPUPOIHBIM OorarctBaM Poccuu um Mupa; mMOHUMaHUE BIHSHHUS COLIMATIBHO-
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOTHON M COLUATBLHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJHBIX PECYPCOB; YMEHUSI U HABBIKU
pa3yMHOTO MPHUPOAONOIL30BaHNUs, HETEPIUMOE OTHOIICHHUE K JEHCTBUSM, MPUHOCIIIUM BpEl DKOJIOTUU; TPHOOPETEHUE OMBITa YKOJIOTO-HAMPaBICHHON
NEeSATEeTbHOCTH;

ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY O00YCTPOHCTBY COOCTBEHHOTO OBITA.

JInuHoCTHBIE pe3yJbTaThl B cpepe OTHOLICHHIT 00y4aIOIIUXCS K CeMbe H POAUTENSAM, B TOM YHCJe NOAT0OTOBKA K CeMelHOM JKMU3HU:
OTBETCTBEHHOE OTHOIIIEHHUE K CO3JaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOTO NMPHHSTHUS [IEHHOCTEH CeMEHHON KU3HU;

—  TOJIOKUTEIBHBINA 00pa3 ceMbH, POJUTENLCTBA (OTLOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALINS TPAJIULIMOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3ybTaThl B cepe OTHOLIEHHUS 00y4aKOIIMXCS K TPYY, B cepe CONHATbHO-IKOHOMUYECKHX OTHOIIEHUIA:
yBa)K€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu Kak myTh U CIIOCcOo0 peann3anui COOCTBEHHBIX KU3HEHHBIX TIAHOB,



—  TOTOBHOCTh OOYYAIOIIMXCS K TPYAOBOH MPOQECCHOHATBHON JEATEIBHOCTH KaK K BO3MOXKHOCTH YYacCTHs B PEUICHUU JIMYHBIX, OOIIECTBCHHBIX,
rOCy/IapCTBEHHBIX, OOIIEHAIMOHATBHBIX TIPOOIIEM;

—  TOTPeOHOCTh TPYIUTHCS, YBAKEHHUE K TPYAY U JFOASIM TPYJQ, TPYIOBBIM JOCTHKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIICHHUE
K pa3HbIM BHJIaM TPYAOBOH JESATEIbHOCTH;

—  TOTOBHOCTH K CAMOOOCITY)KUBAHHIO, BKITIOYast 00yUEHHE U BBIITOJHEHHUE JJOMAITHUX 005S3aHHOCTEH.

JInuHocTHBIE pe3yJbTaThl B cpepe PU3HIECKOT0, MCUXOJTOTHYECKOT0, COIUATBHOI0 H AKAJeMUYECKOro 0JIaronoyqyusi 00y4aromuxcs:

—  (u3nUecKoe, SMOUMOHAIBHO-TICUX0JIOTHYECKOe, COLMAIbHOE Oaromnoryune o0yJaromuxcs B KU3HA 00pa3oBaTeIbHON OpraHn3aluy, OUTYIIICHUE

JIeTbMHU 0€30IaCHOCTH U IICUXOJIOTUYECKOro KoMpopTa, nHGOpMAIIMOHHON 0€30NacHOCTH.

METAINPEIJMETHBIE PE3YJIbTATbBI

MertanpenmMeTHble pe3yNbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl MPEACTABICHBI TpeMs TPYIIaMU YHHUBEPCAIBbHBIX YUYEOHBIX
nevicreuii (YY ).
1. PeryasTuBHbIe YHHUBepPcCaJbHbIE YUeOHbIe JAeiicTBUS
BbhInyCKHUK HAY4YUTCS:
—  CaMOCTOSITEIHHO OMPEACIATH 1IEJIH, 33/1aBaTh MapaMeTPhbl U KPUTEPUH, TTO KOTOPHIM MOKHO OTPEIEIUTh, YTO II€JIb IOCTUTHYTA;
—  OIICHMBAaTh BO3MOKHBIE MOCHEACTBHS JOCTHUKEHHs MOCTABICHHOW IIENIM B JESITENbHOCTH, COOCTBEHHOW JKU3HH M KU3HU OKPY’KAIOLIUX JIIOJCH,
OCHOBBIBASICh HAa COOOPKEHHSIX STUKU U MOPaJIH;
—  CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 33]]a4ul B 00pa30BaTENbHON 1€ATETHbHOCTH U )KU3HEHHBIX CUTYaIlUsX;
—  OLIGHUBATh PECYPCHI, B TOM YHCIIE BPEMS U JPYrUe HEMaTepHAIbHBIC PECYPChI, HEOOXOIUMBIE JIs1 TOCTHXKEHHS TTIOCTABJICHHON 1IETIH;
—  BbIOMpaTh MyTh AOCTHXKEHUS 1IEJIH, TUTAHUPOBATh PeIlleHNe TTOCTABJICHHBIX 33/1a4, ONTUMHU3UPYS MaTepuaibHble U HeMaTepHaIbHbIE 3aTPaThI,
—  opranm3oBbIBaTh A((HEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX JIJIsI JOCTHKEHUSI TIOCTABIICHHOM 11€TH;
— COIIOCTAaBJIATH HOqueHHBIﬁ pe3ysibTaT ACATCIBHOCTH C IMOCTaBJICHHOM 3apaHcC I CJIbIO.
2. Tlo3naBaTe/bHbIE YHUBEPCAJIbLHbIE YueOHbIe JeiicTBHSA
BbinyCcKHUK HAy4YuTCS:
—  HWCKaTh ¥ HAXOJUTh 000OIIEHHBIE CTIOCOOBI peIIeHHs 33/1a4, B TOM YKCIIE, OCYIIECTBISATh Pa3BEPHYThIA WH()OPMAIIMOHHBINA TTOUCK U CTAaBUTH HA €T0
OCHOBE HOBBIC (YUeOHBIC U IO3HABATEIHHBIC) 3a/1aUH;
—  KPUTHYECKH OLICHHWBATh M HMHTEPIPETUPOBATH MHPOPMAITUIO C Pa3HBIX MO3UIINI, Paclo3HaBaTh U (PUKCUPOBATH TPOTUBOPEUHS B HHPOPMAIIHOHHBIX
HMCTOYHHKAX;
—  HCIOJB30BATh PA3JIMYHbIE MOJECIbHO-CXEMATUUECKHUE CPEACTBA AJIsl IPEACTABJICHHS CYILIECTBEHHBIX CBSI3€H M OTHOIICHHI, a TAaK)Ke TPOTUBOPEUHIA,
BBISIBJICHHBIX B HH(POPMAIIMOHHBIX UCTOYHHUKAX;



—  HaxOAMTb U MPUBOIAUTH KPUTUYECKHE apTyMEHTHI B OTHOLIECHUH JEHCTBUM U CYKACHUN APYTOro; CIIOKOMHO U Pa3yMHO OTHOCUTBCS K KPUTUYECKUM
3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYX/IEHUS, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOTO pPa3BUTHS;

—  BBIXOAMTH 32 PAMKH Y4€OHOI0 IIPeIMETa U OCYILECTBIIATH LieJIeHAPaBIEHHBIN TOMCK BO3MOXHOCTEH JUIsl IMPOKOI0 IEPEHOCca CPEJCTB U CLIOCOO0B
JICHCTBUSL,

—  BBICTpauBaTh HHIMBHIYaJbHYIO OOPa30BaTENIbHYIO TPAEKTOPUIO, YUYHMTBHIBAs OTPaHMUYEHMsS CO CTOPOHBI JPYTUX YYAaCTHUKOB U PECYpCHBIE
OTrpaHUYCHUS;

—  MEHATH U YIEPKUBATh Pa3HbIE MIO3ULMH B TIO3HABATEIBHON ACATEIbHOCTH.

3. KoMMyHHKaTHBHBbIE YHUBepCAJbHbIE YUeOHbIe el CTBUA
BhInyCKHUK HAy4YUTCH:

—  OCYLIECTBJIATH JIEJIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIBIMU (KaK BHYTpU 00pa3oBaTelbHON OpraHM3alluy, Tak U 3a ee
npeenamu), ToAOupaTh MapTHEPOB IS A€TOBOM KOMMYHHUKAIIUN UCXOMS U3 COOOpakeHUH pe3yIbTaTUBHOCTH B3aUMOICHCTBUS, a HE TMYHBIX CUMIIATHIA;

— IpU OCYUIECTBICHHWU TIPYHIOBOH paboThl OBITh Kak PYKOBOAWTENIEM, TaK M WIEHOM KOMAaH/bl B pa3HbIX pOJsAX (FeHepaTtop Haed, KpUTHK,
WCIIOJIHUTEIIb, BBICTYNAIOUIHM, SKCIIEPT U T.1.);

—  KOOPJIMHHMPOBATH U BHINOIHATE PA0OTY B YCIOBUAX PEAIbHOI'O, BUPTYaIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBUS;

—  Pa3BEpHYTO, JOTMYHO M TOUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAaHUEM aJI€KBATHBIX (YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

—  pacrno3HaBaTh KOH()JIMKTOr€HHbIE CUTYAllMM U MPEJOTBpALIaTh KOH(GIMKTBI 10 UX aKTUBHOM (a3bl, BBICTpAaUBaTh JIEJIOBYIO U 00pa30BaTEIIbHYIO
KOMMYHMKAIUIO, N30erast TMYHOCTHBIX OIIEHOYHBIX CYKJICHUH.

INPEAMETHBIE PE3YJIBTATBI

BbINyCKHUK HA YIJy0JeHHOM YPOBHE HAYUMTCH:

—  OOBACHATH U aHATM3UPOBATH POJIb U MECTO (PU3UKU B POPMUPOBAHUM COBPEMEHHOM HayyHOU KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOMN JESITEIBHOCTH JIHOJIEH;

—  XapaKTepH30BaTh B3aUMOCBS3b MEX]y (DU3UKON U JPYTUMH €CTECTBEHHBIMU HayKaMHU;

—  XapakTepHu30BaThb CHUCTEMHYIO CBSI3b MEXKJy OCHOBOIIOJIAralOIIMMH HayYHBIMH MOHSATHSMH: MPOCTPAHCTBO, BpeMsl, MaTepusl (BELIECTBO, IMOJE),
JBUKEHUE, CUJIA, DHEPIUS;

—  TOHMMATb U OOBSACHATH LIETOCTHOCTh (PU3NYECKON TEOPUH, pa3INYaTh IPAHUIBI €€ IPUMEHUMOCTH U MECTO B PSIIy APYTUX (PU3UUECKUX TEOPUI;

—  BJIQJCTh IPUEMaMM MOCTPOCHHS TEOPETUYECKHUX JI0KA3aTeNbCTB, & TAK)KE MPOTHO3UPOBAHUS OCOOEHHOCTEH MPOTEKaHUs (U3NUYECKUX SBICHUNA U
IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB U JI0KA3aTEIBbCTB;

—  CaMOCTOSITEJIbHO KOHCTPYMPOBATh SKCIEPUMEHTAJIbHBIE YCTAHOBKHM JJISi MPOBEPKH BBIIBUHYTBIX THMIIOTE3, PACCUUTHIBATH AOCONIOTHYIO U
OTHOCHTEJIBHYIO ITOIPEIIHOCTH;

—  CaMOCTOSITETIHHO TUIAHUPOBATH U MPOBOAMUTH (PU3NUECKUE IKCIIEPUMEHTHI;
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—  pemath NPaKTUKO-OPUEHTUPOBAHHBIE KAUYECTBEHHbIE M pacyeTHble (M3MYECKHE 3aJauyd C ONOpPOM KaKk Ha M3BECTHbIE (M3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJEJIH, TaK M Ha TEKCThI ¢ U30BITOYHOI MH(OpMAITHEH;

—  OOBACHATH IPAHULBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOZEIEH MpH pelieHUH (U3NYECKUX U MEXITPEIMETHBIX 3a/ay;

—  BBIABHUraTh TUIOTE3bI HA OCHOBE 3HAHHS OCHOBOIIOJIATAIOMUX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

—  XapakTepu30BaTh INI0OATIbHBIE MPOOJEMBI, CTOSIIME NEepes YEIOBEYECTBOM: SHEPreTUYECKHE, ChIPhEBbIE, SKOJIOTMYECKHE, U POib (U3UKU B
pELIEHNHN ITUX IPOodIIEM;

—  OOBACHATH NPUHLHUIIBI PA0OTHI U XapaKTEPUCTUKU U3yUEHHBIX MAIlIUH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB;

—  OOBACHATH YCJIOBUS NpPUMEHEHHS (PU3MUECKUX MOJENeH MpHU peleHHH (U3MUECKUX 3a/ad, HAaXOAWUTh aJCKBATHYIO NPEAJIOKCHHOH 3amaye
(bu3nUecKyro MoJielb, pa3penaTtb IpodaeMy Kak Ha OCHOBE UMEIOLIMXCS 3HAHUM, Tak U IPU IIOMOLIY METOJIOB OLIEHKH.

BbinyckHUK Ha yriiy0JIeHHOM yPOBHeE MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

—  TPOBEPATH KCIEPUMEHTAIBHBIMU CPEACTBAMH BBIIBUHYTHIE TUIIOTE3BI, OPMYIUPYS LEIb UCCIAEIOBAHUS, HA OCHOBE 3HAHUS OCHOBOIIOJIAraOIINX
(U3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

—  ONKCHIBATh U aHATM3UPOBATH MOJIYYEHHYIO B pe3yJIbTaTe MPOBEACHHBIX (PU3NUECKUX SKCTIEPUMEHTOB HHPOPMAIIHIO, OTIPEAEIISATh €€ JOCTOBEPHOCTH;

—  TIOHUMATh U OOBSCHATH CHCTEMHYIO CBSI3b MEX/Ty OCHOBOTIOJIATAIOIIMMH HAYYHBIMH OHSATHSMH: TIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, 1OJIE),
JNBUKEHUE, CUJIA, DHEPTUS;

—  pelaTh 3KCHEPHUMEHTANIbHbIE, KAUeCTBEHHBIE U KOJIMYECTBEHHBIE 3aJ]aul OJIMMITMAHOTO YPOBHS CII0)KHOCTH, UCIOJIb3Ys (PU3HUECKHUE 3aKOHBI, a
Tak)Ke ypaBHEHUS, CBS3bIBAIONINE (PU3NUECKUE BEIIUYNHBL;

—  AQHAJIW3UPOBATh TPAHUIIBI IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
HCIIOJIb30BAHMS YaCTHBIX 3aKOHOB;

—  (opMynHMpOBaTh U pellIaTh HOBBIE 3a]aul, BO3HUKAIOLIUE B X0/1€ yU€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESATENIbHOCTH;

—  YCOBEpILEHCTBOBATh MPUOOPHI K METO/IbI UCCIIEJOBAHUS B COOTBETCTBHHU C MIOCTABJICHHOH 3a/1a4eii;

—  HUCHOJIBb30BaTh METOJbl MaTEMAaTUYECKOTO MOJEIUPOBAaHHUS, B TOM YHUCIE NMPOCTEUIINE CTATUCTUYECKUE METOIbl JJisi 00pabOTKHU pe3ysbTaToB
JKCIIEPUMEHTA.
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Pazgea |1l. TEMATUYECKOE IINTAHUPOBAHHUE

Ne i/ HaumeHnoBaHue pasjaesa KoaunuyecTBO 4acoB

1 Hayu4HbIit MeTO/ TO3HAHUS TPUPO/IBI 4

2 MexaHnnka 43

3 MonexynsipHasi GU3UKa ¥ TEPMOTTHAMHKA 51

4 DJIEKTPOAMHAMHUKA 52

5 [ToBTOpEeHME MaTepraa 20

Utoro 170

Ne ni/m HanmenoBanmue pasaeia KosmmuectBo
4acoB

1 OCHOBBI 2JIEKTPOIUHAMUKHU 27

2 Konebanus 1 BOJTHBI 42

3 OnTuka 33

4 Ksanrosas (usuka 31

5 3HavyeHne GU3UKYU ISl OOBSICHEHUS MUPA U Pa3BUTHS IPOU3BOIUTENBHBIX CHII 00IIIeCTBA 2

6 Crtpoenue u 3Bomtonus Beenennon 15

7 [ToBTOpeHHe MaTepuaa 20

Utoro 170
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