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Pabouasi nporpamma no pusuke

MIBaHNE YHeGHOMO KYPCE, NPEAMETA, ARCUHNIMHE (MORYAN)

bopucenko JlwaMuiibl BUKTOPOBHBI

D HO nesarora, peairIyioumero yHeOusiil Kype, NpezmerT, JHCUHTUMMY (MOaY L)
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Pe3yabTaThl 0CBOEHUS Y4eOHOI0 Kypca
JlesaTenbHOCTh 00pa30BaTEILHOTO YUPEXKISHUs OOIIero oopa3oBaHusi B 00ydeHUH (GU3UKEe B cpeaHel (MOJIHOM) IIKoJe

JOJDKHA OBITH HallpaBJICHA HAa JOCTHKCHHC O6y‘-IaIOH_[I/IMI/IC$I CIICAYIOMUX JUYHOCTHBIX PE3YyJdbTaTOB:

— yMEHUE YIPaBISATh CBOEH MO3HABATENILHOM JESITEIbHOCTHIO;

— TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMoOOpa3oBaHUIO, HAa MPOTSHKEHUU BCEH IKU3HH,
CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MPOPECCHOHAIBHOW W OOIECTBEHHON
NEeSATENbHOCTH;

— YMEHUE COTPYAHHMYATh CO CBEPCTHHKAMH, JAETbMH MIIAJUIET0 BO3pacTa, B3pOCIbIMHU B 00pa3oBaTeiIbHOU, y4eOHO-
MCCJIEI0BATENBCKOM, TPOESKTHOM U JPYTUX BUJIAX JAESITEIbHOCTH;

— c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH; OCO3HAHHE
3HAYMMOCTHU HAyKH, BIaJCHUS JOCTOBEPHON MH(POpMaLIMEN O MEPENOBBIX JOCTUKEHUAX U OTKPBITUSAX MUPOBOM U OTE€UECTBEHHOM
HayK{; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX 00 YCTPOMCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY;

— YyBCTBO TOPJIOCTH 32 POCCUHCKYIO (DU3MUECKYIO HAYyKy, TYMaHU3M;

— NOJIO)KUTEJIBHOE OTHOLIEHUE K TPYY, LEJIEYyCTPEMIIEHHOCTD;

— HKOJIOTMYECKasl KyJbTypa, OepexHoe OTHOLIEHUE K POJIHOM 3eMiie, IpUpoIHbIM OorarctBaM Poccuu n Mupa, noHUMaHue
OTBETCTBEHHOCTH 34 COCTOSIHUE TPUPOJHBIX PECYPCOB U pa3yMHOE IPUPOAOIIOIb30BAHHUE.

MeranpeaMeTHbIMU Pe3yJIbTATAMH OCBOCHHUS BBIYCKHUKAMU CpeAHEW (MOJHOM) IIKOJBI TPOrpaMmbl MO (U3UKE
SABJISIFOTCS:
OceoeHue pe2yIamusHbIX YHUBEPCATbHBIX YUeOHbIX OeliCMEULL:

— CaMOCTOSITENIEHO OIPEIEIISITh 1end, CTaBuTh HW (opMynaupoBaTh COOCTBEHHBIE 3ajayd B 00pa3oBaTeIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

— OIICHUBATh PECYpPChl, B TOM 4YHUCJIE€ BpeMs M JPyrue HeMaTepualbHbIE PECYpPChl, HEOOXOAUMBIE IJIsi JOCTUKCHUS
MOCTABJICHHOM paHee eI,

— COTIOCTaBIISATh UMEIOIIHUECS] BO3MOKHOCTH U HEOOXOIUMBIE JJI TOCTHKECHUS TIETTA PECYPCHI;

— ONPEAEIATh HECKOJIBKO ITYyTEN JOCTUKEHHUS ITOCTABICHHOW LIENH;

— 3a71aBaTh MapaMETPhl U KPUTEPUH, ITIO KOTOPBIM MOKHO OIPENEINUTh, YTO LEIb JOCTUTHYTA,

— COIIOCTAaBJIATH MOJIYYEHHBIN PE3YIbTAT IESITEIBHOCTHU C TOCTABICHHON 3apaHee LEbIO;



— OIICHUBATh TIOCIICJICTBUS TOCTIKEHHSI TIOCTABIICHHOM TIEJIH B IEATEIbHOCTH, COOCTBEHHOW KU3HH U KU3HH OKPY KAFOIITUX
JIIOEN.
OcsoeHue no3HaBamelbHbIX YHUBEPCAbHBIX YHeOHbIX OellCMBULL:

— KPUTHYECKH OLICHUBATh U MHTEPIPETUPOBATH MHPOPMALUIO C PA3HBIX MO3ULUI;

— pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B UHPOPMALIMOHHBIX HCTOUYHUKAX;

— UCIIOJIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMATUYECKUE CPENCTBA JUJIS MPEICTABICHUS BBISBICHHBIX B MH()OPMALIMOHHBIX
UCTOYHHKAX NMPOTUBOPEYUH;

— OCYILIECTBIISATh Pa3BEPHYTHI MH(POPMAIIMOHHBIN MMOUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (yueOHBIE U TO3HABATEIbHBIC)
3a]1a4y;

— UCKATh U HAXOJUTh 0000UIEHHBIE CIIOCOOBI PEIICHU 3a4a4;

— NPUBOJUTh KPUTHUYECKUE ApPTryMEHThI, KaK B OTHOIIEHHH COOCTBEHHOIO CY)KIEHHs, TaK U B OTHOLUIEHUU JEHUCTBUU U
CYKJIEHUH APYroro 4eJlOBEKa;

— aHAJIM3UPOBaTh U MPEe0OPA30BHIBATH pOOJIEMHO-TIPOTUBOPEYUBBIE CUTYAIINH;

— BBIXOJUTh 33 pPaMKH Yy4e€OHOTO MNpeaMeTa M OCYILIECTBISATH IIEJICHANPABICHHBI IMOUCK BO3MOMXHOCTH HIMPOKOIO
IIEPEHOCA CPEACTB U CIIOCOOOB ENCTBUS;

— BBICTpAauBaTh WHAMBUAYAIbHYIO O0Opa30BaTElbHYI0 TPACKTOPUIO, YUUTHIBAS OrPaHUYEHUS] CO CTOPOHBI JAPYTUX
YYACTHUKOB U PECYPCHBIE OTPaHUYEHUS;

— MEHATh M YJEpKUBATh pa3Hble TMO3MIMM B TIO3HABATENILHOM JesATeNbHOCTH (OBITh YUYEHHKOM M YUHTEJEM;
dbopMynpoBaTh 00pa30BaTENIbHBIN 3apOC U BBIMOJIHATH KOHCYJIbTATUBHBIE (PYHKIIMHU CAMOCTOSITENIbHO; CTaBUTh MPOOJIEMy U
paboTaTh HaJl €€ pelIeHrneM; yIpaBiIsaTh COBMECTHON MMO3HABATEIBHOMN 1€ATEIbHOCTHIO U IOJUUHSTHCS ).

Kommynuxamuenvie ynugepcanvhule yuebHvle 0eucmeus:

— OCYUIECTBJISTH JE€I0BYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaAK U CO B3POCIBIMU (KaKk BHYTpU 0Opa3zoBaTEIbHOU
OpraHu3alliy, TaK U 3a €€ MpeesiaMu);

— IIPU OCYIIECTBJICHUH I'PYNIOBOM pabOThI OBITH KaK PYKOBOAMUTENEM, TAK U YWICHOM MPOEKTHOM KOMaHbI B Pa3HBIX POJISLX
(reHepaTopoM UAEH, KPUTUKOM, UCTIOJTHUTENIEM, TPE3CHTYIOLUM U T. 11.);

— Pa3BEPHYTO, IOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAHUEM aJIeKBATHBIX (YCTHBIX M MUCHbMEHHBIX)
A3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH()IMKTOT€HHbIE CUTYAlUU U PEJOTBpAIIaTh KOH(MIUKTHI IO UX aKTUBHOU (ha3bl;

— COTJIACOBBIBATH MO3UIIMU YJICHOB KOMaH/IbI B MTpoLiecce padOThl HaJl OOIIMM MPOTyKTOM/PEIICHUEM;



— NPEICTaBISITh MyOJIMYHO PE3yNIbTaThl HHANBUIYAIBHON U TPYIIIOBOM AESITENbHOCTH, KaK MEpe]] 3HAKOMOM, TaK U Mepea
HE3HAKOMOW ayJUTOPUEN;

— noI0MpaTh NapTHEPOB TS JAEIOBOM KOMMYHHUKAIIMHU, UCXO/SI U3 COOOpaKEHHI pe3yIbTaTUBHOCTH B3aMO/JICUCTBUSA, a HE
JIMYHBIX CUMIIATUH;

— BOCIPUHUMATh KPUTHUUYECKUE 3aMEUaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

— TOYHO U EMKO (POPMYIMpPOBATh KaK KPUTUUYECKUE, TaK U OJOOPUTENIbHBIE 3aMEYaHUs B aJlpec IpYrux JOAEeH B paMKax
JeJI0BOM 1 00pa30BaTeIbHOM KOMMYHHUKAIIUU, U30€rasi Ipy 3TOM JIMYHOCTHBIX OLICHOYHBIX CYKICHUI.

IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHS BBIMTYCKHUKAMH CPEAHEN (IOJHOM) HIKOJIBI MpOrpamMMbl 1o (U3MKe Ha 0a30BOM
YPOBHE SIBJISIFOTCSI:

- c(hOpMHUPOBAHHOCTH TMPEACTABICHUI O 3aKOHOMEPHOW CBSA3M U IMO3HABAEMOCTH SIBICHUN NPHUPOAbI, 00 OOBEKTHBHOCTH
Hay4HOI'O 3HAHUS, O PO U MecTe (PU3UKU B COBPEMEHHOW Hay4HOU KapTHHE MUPA; MOHUMAHHUE POJIH (PU3UKU B (POPMUPOBAHUHI
Kpyro3opa u (yHKIMOHAIbHOW FPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUs MPAKTUYECKHUX 3a/1ay;

- BJIaJICHUE OCHOBONOJArammuMu (U3NYECKUMU MOHITUIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPHUSIMH; YBEPEHHOE
M0JIb30BaHUE (PU3UYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- c(OPMUPOBAHHOCTb MPEACTABICHUN O (QU3NYECKOM CYIIHOCTH SBJICHUH NpPUPOAbl (MEXaHHYECKUX, TEIJIOBBIX,
ANIEKTPOMATHUTHBIX M KBaHTOBBIX), BUJAX MaTepuH (BELIECTBO U MOJE), ABMKEHUM KaK CIOCOOE CYyIIECTBOBAHUS MAaTEpHUU;
OCBOEHUE OCHOBHBIX MJEH MEXAaHHWKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOCHHUM BELIECTBA, DJIEMEHTOB JJIEKTPOAUHAMUKU U
KBaHTOBOW (PU3MKH; OBJIaJICHUE TOHATUITHBIM aMIapaToOM U CUMBOJIMYECKHUM SI3bIKOM (DU3HUKU;

- BJIaJIEHUE OCHOBHBIMU METOAAMHU HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBbIMH B (PM3HKE: HAOIIOJEHUE, ONUCAHNUE, U3MEPEHHE,
HKCIIEPUMEHT; BJIaJICHUE YMEHUAMU 00paldaThiBaTh Pe3yJibTaThl H3MEPEHUHN, OOHAPYKUBATh 3aBUCUMOCTh MEXIY (PHU3HMUECKUMU
BEJIMYMHAMU, OOBSICHATD MOTYYECHHBIE PE3YJIbTAThI U J€JIaTh BHIBOIBI;

- BJIa/ICHHE YMEHHUSIMHU BBIJBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOMIMX (PU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, IPOBEPATH MX IKCIEPUMEHTAIIBHBIMU CPEACTBAMU, (POPMYIHUPYS LETh UCCIAEAOBAHUS; BIIaJICHUE YMEHUSIMH OMKCHIBATDH
U OOBSCHATH CaMOCTOSATENIBHO MPOBEAEHHBIE SKCIIEPUMEHTHI, aHAIM3UPOBATH PE3YJIbTATHl MOJYYEHHOH M3 SKCIEPUMEHTOB
nH(pOpMaIuu, ONPEAeITh TIOCTOBEPHOCTh MOJIYYEHHOTO pe3ysIbTaTa;

- YMEHHE peliaTh NpocThie GU3NUECKUE 3aaUH;

- c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh MOJIY4YCHHbIE 3HAHUSA ISl OOBSICHEHMS YCJIOBUM MPOTEKaHUSA (PUIUUECKHUX
SIBJICHUM B IIPUPOJIC U [T NPUHATHS ITPAKTUYECKUX PELICHUMN B IIOBCEIHEBHOMW KU3HH;



- MOHMMAaHHE (PU3NYECKUX OCHOB M MPHUHIIUIIOB JIEHUCTBUS (pabOThl) MAIMH U MEXaHU3MOB, CPEJICTB MEPEABIKECHUS U
CBSI3H, OBITOBBIX MPUOOPOB, IPOMBIIUIEHHBIX TEXHOJOTUYECKUX MPOLECCOB, BIUAHUSA MX HA OKPY)KAIOILYIO0 CPEAy; OCO3HAHHE
BO3MO’KHBIX IIPUUMH TEXHOTEHHBIX U 9KOJOTMUECKHUX KaTacTpod;
- c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3MLIMU IO OTHOLICHHIO K (PU3MYECKOM HH(pOpMaIUM, MOJIy4aeMON W3 pa3HbIX
HMCTOYHHKOB.

IIpenMeTHHIMU Pe3yabTATAMM OCBOCHHS BBIMNYCKHUKAMM CpeHel (MOJHON) MIKOJBI MpoTrpamMMmbl 1Mo (u3uKe Ha

yriy0JieHHOM YpPOBHe OJDKHBI BKIIIOUaTh TPEOOBAHUSA K PE3yJIbTaTaM OCBOEHUS 0a30BOT0 Kypca U IOMOJHUTEIBHO OTPaXKaTh:

— ¢(OpMUPOBAHHOCTh CUCTEMBI 3HAHUN 00 OOIIMX (PU3NUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX U MPEACTABICHUH O
neiictBuu Bo BeeneHHOM Gu3NUYeCKuX 3aKOHOB, OTKPBITBIX B 3¢MHBIX YCIOBHUSX;

— c(hOpMUPOBAHHOCTh YMEHUS UCCIICIOBATh U aHAJIM3UPOBATh Pa3HOOOpa3HbIe PUBHUECKUE SIBICHUS U CBOMCTBAa OOBEKTOB,
OOBSACHATH MPUHLHUIIBI pA0OTHI U XapaKTEPUCTUKHU NPUOOPOB U YCTPOMCTB, OOBACHATH r€0O(PU3NUECKHUE SIBICHUS;

— yMEHHE pelliaTh CIOKHBIE 3a1a4H;

— BJIQJICHUE YMEHUSMHU BBIJBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMWS OCHOBOIOJArarIIMX (PU3UUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB, POBEPSTH UX IKCIIEPUMEHTAILHBIMU CPENCTBAMHU, (OPMYIIUPYS LENb UCCIIET0BAHUS;

— BIIQJICHUE METOJAMH CaMOCTOATEIHLHOTO IUUIAHUPOBAHMS W TIPOBENCHUS (U3MUECKUX SKCIEPUMEHTOB, OINUCAHUS H
aHaIM3a NOJIyYeHHOW U3MEPUTENbHON NH(POPMALIMH, ONIPEIETIEHUsI JOCTOBEPHOCTH MOJYUYEHHOI'O PE3YIbTAaTa;

— ¢c(OpMHUPOBAHHOCTh YMEHUM MPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH MOCJIEICTBUSL OBITOBOM U MPOU3BOJICTBEHHOMN
NEATEIbHOCTH YeJIOBEKa, CBA3aHHOMN ¢ (PU3NUYECKUMU MPOIECCAMHU, C MO3UIUN IKOJOTUUYECKON OE30MIaCHOCTH.

Conep:xkanue Kypca pU3HKH

du3nka u eCTeCTBeHHOHay‘IHLIﬁ METOA NMO3HAHUA NMPUPOALI

®dusuka - GpyHgameHTanbHas Hayka o npupoje. Hayunsiit MmeTon no3Hanus Mupa. BzauMocBs3p Mexay GU3MKON U IpyrUMU
€CTECTBEHHBIMU HayKaMu. MeToJlbl HayyHOro HuccienoBaHus (usnueckux siBieHud. duznueckue BenuuyuHbl. [lorpemHoctu
U3MEpEeHuN (QU3NUecKuX BeauuuH. MoJenupoBaHue SBJIEHUM W TNPOLECCOB MPUPOIbL. 3aKOHOMEPHOCMb U CAYYAUHOCHb.
dusznyeckre 3aKOHbl U FPAHULBI UX TPUMEHUMOCTH. DPU3NUecKre TeOpUU U MPUHLHUI COOTBETCTBUS. Poib n MecTo pusuku B
(GbOopMHPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B IPAKTUYECKON NEATENBHOCTH IO, Dusuka u Kyavmypa.



MexaHuka
[IpenmeT u 3aa4u KJIACCUUECKOM MeXaHUKH. KnHeMaThuueckne XapakTepUCTUKU MEXaHUYECKOTro JIBMKEHMS. Mojaenu Ten u
nBvxeHuil. [IpoctpancTBoO U BpeMsi. OTHOCUTEIIBHOCTh MEXAHUUECKOTO JBMAKEHUs. Cuctembl oTcuéra. CKaasapHbIE U BEKTOPHBIC
¢busnueckue BenuuuHbl. Tpaektopus. Ilyte. Ilepememenue. CkopocTh. YckopeHue. PaBHOMEpHOE M PaBHOYCKOPEHHOE
npsIMOJIMHEHOE ABWKeHne. CBOOOHOE TajieHre Tena. PaBHOMepHOE JABUKEHUE TOYKU MO OKPYXKHOCTU. [locmynamenvHoe u
spawamenbHoe 08UICEHUE MBEPO020 melld.

BBaHMOHCﬁCTBHe Tea. SIBneHue HHCPIHH. Cuma. Macca. I/IHepI_[I/IaJIBHI)Ie CHCTEMBI OTCYETa. 3aKOHBI JUHAaMHKHN HrroToHa.
Cumna TAXKECCTH, BCC, HCBCCOMOCTB. Cubl YIpYroctu, CHUJibl TPpCHUAI. 3aKOHBI: BCCMHUPHOI'O TAT'OTCHUAA, FYKa, CyXOoro TpCHHA.
Hcnonp30BaHNE 3aKOHOB MEXaHHMKHU JJIIs OOBSICHCHUSA JABHKCHUA HEOECHBIX TENl U IJIs1 pa3sBUTHUA KOCMHUUYCCKUX I/ICCHCI[OBaHHfl.
}IGJZ@HM}I, Habnoaemvle 8 HEeUHepUuUaroHovlx cucmemax omcuéma.

WMy nbc MaTepuanbHON TOYKH M CUCTEMbI Tell. 3aKOH M3MEHEHUSI U COXpaHeHUsl uMmityibca. Paborta cuibl. Mexanudeckas
DHEPTUsS MATEpUATbHOM TOYKM W CHUCTEMBl. 3aKOH W3MEHEHUS U COXpaHEHUS MEXaHW4YeCKOW JHEepruu. Junamuxa
8pawamenbHo20 08UNCEHUST AOCONIOMHO MBEPO02O meid.

PaBHOBecHe MarepuanbHONU TOUKM U TBEPAOTO Tena. MOMEHT CHIIBL. Y CIIOBUSI PABHOBECHSI TBEPJIOrO TEJla B MHEPLIMAIBHOU
cucteMe otcuéra. PaBHoBecue xunkoctu W raza. JlaBnenwue. /[guosicenHue scudkocmetl u 2a3o8. 3aKOH COXPAHEHUs dHepauu 8
OUHAMUKE HCUOKOCTIU.

MouJiekyJisipHast GU3NKa 1 TEPMOJAMHAMUKA
OcHoBbI MOJIEKYIsIpHO-KUHEeTHYecKOoM Teopuu (MKT) u TepMoguHaMuKy.

OkcnepuMmeHTanbHble Aoka3zarenbcTBa MKT. AOcomoTHas Temmeparypa Kak Mepa CpelHed KHUHETHYECKOW SHEpPruu
TEIUIOBOTO JIBUKECHMS YaCTHUL] BEILIECTBA.

Mopens uaeanpHoro rasza. Jlapnenue raza. CBs3b MEXAY J1aBICHUEM M CPEIHEN KMHETUYECKOW >HEPrueil mocTymaTelbHOTO
TEIUIOBOTO JIBMKEHHSI MOJIEKYJI HJICAUIBHOTO rasa. Mojenb WIeIbHOTO rasa B TEPMOJMHAMHKE: ypaBHEHHE MeHelneeBa—
Kianeitpona, BelpakeHHe 111 BHYTPEHHEN d3HEPrun. 3akoH JlanpToHa. I a30BbIE 3aKOHBI.



ArperaTtHble cocTosiHUA BenlecTBa. Pa3oBbie nepexosl. [IpeodbpazoBanue sHeprum B (pa3oBbix nepexoaax. HacelmeHnusie u
HEHACBIIICHHbIE Tapbl. BraxkHocTe Bo3ayxa. Mognens crpoeHust xkuakoctei. IloBepxHocTHOe HaTspkeHHe. CMmaunBaHUE U
HecMmaunBanue. Kanmumaspel. Mojenb ctpoeHusi TBEPABIX Tell. Mexanuueckue ceoticmea meépovix mej. Kpuctaiandeckue u
aMmopdHbIe Tena.

Buytpennsas osneprus. Pabora u Temsomnepenaya Kak crnocoObl HM3MEHEHHs] BHyTpeHHeill »sHepruu. IllepBblii 3akoH
TepMOJUHAMUKU. AnnabaTHbli mpouecc. HeoOpaTuMocTh TEMJIOBBIX TNPOLECCOB. Bmopou 3akon  mepMOOUHAMUKU.
[IpeoOpa3oBanusa sHeprun B TerioBbix MammHax. [{ukn Kapuo. KIIJ| TennoBoif MamumHbl. OKOJIOTMYECKHE NPOOIEMbI
TEIUIODHEPT € TUKH.

OcHoBBI ANIEKTPOANHAMUKH
Hpez[MeT " 3a1a491 SJICKTPOJNMHAMUKH. 3JI€KTpI/I‘-I€CKO€ BBaHMOHeﬁCTBHG. 3aKoH COXpaHCHHU:A IJICKTPHUICCKOI'O 3apsaa. 3aKoH
KYJIOHa. HaHpH}KéHHOCTB U IIOTCHIHAII 3JICKTPOCTATHYCCKOI'O ITI0JIA. HpI/IH]_II/IH CYIICPITIO3UIHUHN SJICKTPUICCKUX nojaeu. PazHocTh
IIOTCHIO M AJIOB. HpOBOIIHI/IKI/I N JUDJICKTPHUKHU B 3JICKTPOCTATHYCCKOM IIOJIC. SHCKTpI/I‘IGCKa}I €MKOCTb. KOHILGHC&TOP. 3H€pl’I/I}I
QJICKTPHUICCKOIO ITOJIA.

[TocTostHHBIN AnekTpuueckuil Tok. Cuna Toka. DnexrponaBrkymias cuwia (3/C). 3akon Oma 11l TIOJHOM 3JIEKTPUUYECKON
[enu. OJeKTPUYECKUH TOK B MeETaiaX, JJIEKTPOJUTaX, MOJYNPOBOJHUKAX, razax H Bakyyme. l[lmasma. Onexmponus.
[ToympoBoiHHKOBBIE TIPHOOPBL. C8EPXNPOBOOUMOCHb.

MarautHoe mnone. BekTtop MarHuTHOW WHAYKUMH. [IpyHUMN Cynepno3Wiuu MarHATHBIX IoJed. MarnutHoe 1osne
MIPOBOJAHUKA C TOKOM. J[efiCTBHE€ MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM U JIBHXKYIIYIOCS 3apsKeHHYI0 yacTuily. Cuiia Amnepa
u cuia JlopeHua.

[ToTok BEeKTOpa MarHUTHOW MHIAYKUIHH. SIBIICHUE AEKTpOMAarHuTHOM UHAyKIuU. [IpaBuiio JleHia. 3akoH 31eKTpOMarHuTHON
naaykuuu. OJIC MHAYKIMM B JABWKYIIUXCS TMPOBOJHMKAX. JSIBI€HHME CaMOMHAYKUHUHM. WHIYKTUBHOCTb. OHEpPrus
3JIEKTPOMArHUTHOTO 10JIs1. MarHuTHbIE CBOMCTBA BEIIECTBA.

KoJsie0anusi 1 BOJIHBI
Mexanudeckue KoneOaHus. AMIUTUTYNa, TEPHOJ, dacToTa, (asa konebOanuii. [IpeBpaimienust sHepruu Mpu KoOJICOAHUSX.



Buvinyoicoennvle konebanus, pesonanc.

OnexTpoMaruuTHbele KoneOaHus. KoneOarenbHblil KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KoJjieOaHMs. BBIHYXIEeHHbIE
aNieKTpoMarHuTHele KosieOaHus. Pesonanc. Ilepemennbiii Toxk. KoHmeHcaTop W KaTymika B LEMA TEPEMEHHOTO TOKa.
Onemenmapnas meopusi mpancgopmamopa. I1Ipou3BoJCTBO, epeada u NOTpedIeHNE FINEKTPUUECKON SHEPTHUH.

Mexanudeckue BoyHBL. [lomepeuHble W TMPOJOJIbHBIE BOJHBL. JHeprus BoyiHbL. MHTepdepeHuus U audpakuus BOJH.
3BYKOBBIE BOJIHBI.

SHGKTpOMaFHI/ITHOG IT10JIC. BI/IXpeBOG QICKTPHUICCKOC IIO0JIC.
SHGKTpOMaFHI/ITHBIe BoiHBI. (CBolicTBa QJICKTPOMAIrHUTHBIX  BOJIH. I[I/IaHaBOHBI QJICKTPOMAIrHUTHBIX HSJIyLIeHI/Iﬁ n Hux
IIPAKTHUYCCKOC ITPUMCHCHUC. HpHHIII/IHLI PaaAruOCBA3H U TCICBUIACHUA. PaszButne CPCICTB CBA3U.

Onruka
I'eomerpuueckas ontuka. I[IpsAMoIMHENHOE pacnpOCTpaHEHWE CBE€TA B OJHOPOJHOW cCpelie. 3aKOHBI OTPAKEHUA W
npenomieHus ceera. [lonHoe orpaxenue ceera. @opmyiia TOHKOHM JTMH3bI. ONITUYECKHE TPUOOPHI.

CkopocTth cBeta. BonHoBbIe cBolicTBa cBeta. Jucnepceus cBera. Untepdepentus ceera. Korepentnocts. udpakius crera.
[Tonapu3zanus ceera.

Buasl uznyuennii. Cnekmpul u cnekmpanvHuiii ananiu3. [IpakTH4eckoe NpUMEHEHUE AIEKTPOMArHUTHBIX U3Ty4YECHUH.

OcHOBBI cienUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH
WNHBapruaHTHOCTh MOJYJIE CKOPOCTH CBeTa B BakyyMme. [IpuHuuMI oTHOCUTENbHOCTU DWHIITENHA. [Ipocmpancmeo u apemst 6
CneyuanrbHoOU meopuu OMHOCUMENTbHOCMU. DHepeus U UMRYIbC c80000HOU uacmuybl. CBS3b MAacChl U PHEPIUU CBOOOJHOM
YaCTHULbl. DHEPIuUsl MOKOS.

KBanroBas ¢puszuka. @Pusuka aTtoMa 1 AaTOMHOI0 siApa
[Ipenmer u 3aaun KBaHTOBOM (PU3UKHU.



TeroBoe m3mydenue. Pacnipenenenue sHeprum B CrieKTpe aOcomoTHO uépHoro Tema. ['mmore3za M. Ilnanka o kBaHTax.
dororpdext. Onwithr A. I'. Cronerosa, 3akoHb! hoTodddekra. YpaBuenue A. DifamreiriHa 11t pororddexra.

®oton. ['mmote3a ne bpoiins o BOJHOBBIX cBoMcTBax wyactuil. KopryckynsipHO-BoJHOBOW ayanu3M. COOTHOIIEHUE
Heonpenenéunocreit ['eiizendepra. JlaBnenue cera. Onvimut 11. H. Jlebeoesa u C. U. Basunosa. ugpaxyus snekmponos.

Monenu ctpoenus aroma. OnbsITel Pezepdpopaa. [lnanerapuas monens ctpoeHus aroma. O0bsACHEHUE TUHENYATOro CreKkTpa
BOJOPO/1a HA OCHOBE KBAaHTOBBIX ITOCTYJIaTOB bopa. CLIOHTaHHOE U BBIHYKJECHHOE U3JIy4YCHUE CBETA.

CocraB u cTpoeHue aToMHbIX siaep. M3oronsl. Anepubie cuibl. JJedekt maccel. DHEprus CBA3U aTOMHBIX SIZIEP.

PannoakTrBHOCTh. BuHIbpl pajMOaKTMBHOIO H3JIy4€HHUSA. 3aKOH PaJMOAKTUBHOIO pacmajna. SaepHble peakuuu, peakiyu
neneHus U cuHTe3a. LlemHas peakuwms nenenus suep. SnepHas sHepretuka. TepmosaepHeil cuHTe3. lIpumeHenue snepHon
SHeprum. buonoeuueckoe oeticmsue paouoaKmMuEHbIX U3 UEHU.

DOneMeHTapHble YacTUIbl. DyHIaMEHTAJIbHBIE B3AaUMOJICUCTBUS. YcKkopumenu snemeHmapHvix yacmuy.

Crpoenue Beesiennoiu
[IpruMEeHUMOCTh 3aKOHOB (DM3UKHU JJIsi OOBSICHEHHS MPUPOJABl KOCMHUECKUX 00BEKTOB. CojHeuyHas cucteMa. 3BE3NbI U
MCTOYHUKM uX d3Hepruu. Kiaccudukanus 38€31. IBomtonust ConHIa U 3BE3.

[NanakTtuka. pyrue ramaktuku. [IpocTpancTBeHHO-BpeMeHHbIe MacmTadbl Habmonaemon Beenennoil. [lpeacraBienue o6
sBoJIrOLMK Beenennou. Témuan mamepusi u mémuas sHepusl.

Ilnanupyembie pe3yJbTATHI OCBOEHHSI Y4eOHOT0 nmpeaMeTa «Duznka

B pesyabrarte n3y4eHus yueOHoro npeamera «@u3nka» Ha ypOBHe CpeiHEro o0mero o0pa3oBaHus:
BbInyCKHMK Ha yriiy0JIecHHOM YPOBHE HAYYMTCH:

- OOBSACHSTH ¥ aHATM3UPOBAThH POJIb U MECTO (pr3uKH B (POPMUPOBAHUU COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKOU AEATEIbHOCTH JIFOJICH;

- ONpCACIIATE U JCMOHCTPHUPOBATE B3aUMOCBA3b MCIKIY (I)I/ISI/IKOI‘/JI U JPpYTUMHU €CTCCTBCHHBIMU HAYKaMU;



- XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXKJY OCHOBOIIOJAralONMMHU HAyYHBIMH MOHSTUSIMH: MPOCTPAHCTBO, BpEMS,
Marepusi (BEUIECTBO, MOJIE), IBHKEHUE, CUla, SHEPT U,

- MIOHUMATb U OOBSICHATH IIEIOCTHOCTH (PU3NUYECKON TEOPUH, pa3inyaTh IPaHUIIbl €€ IPIMEHUMOCTH H MECTO B DSy JPYTUX
(bu3MYECKUX TEOPHii;

- BJIaACTb HpI/IéMaMI/I IMOCTPOCHHUA TCOPCTHUYCCKUX MOKA3ATCIbCTB, d TAKKE IMIPOTHO3UPOBAHUA 0COOCHHOCTEH IMPOTCKAHUA
(I)I/IBI/I‘IGCKI/IX SIBJICHUM U IMpOHCCCOB Ha OCHOBC INOJYYCHHBIX TCOPCTUUCCKUX BBIBOAOB U NOKA3aTCIILCTB,

- CaMOCTOATENIbHO KOHCTPYHPOBATh 3KCIEPUMEHTAIBHBIE YCTAHOBKH JJII MPOBEPKU BBIIBUHYTHIX TMIIOTE3, PACCUUTHIBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO OTPEIIHOCTH MTPOBOJIMMBIX U3MEPEHMUIA;

- CaMOCTOATCIIbHO INNIAHUPOBATh U IIPOBOJAUTH (1)H3H‘{€CKI/IG OKCIICPUMCHTHI,

- peuiaTtb IIPAKTHKO-OPUCHTHUPOBAHHBLIC KAYCCTBCHHLBIC U paC‘{éTHBIC (bHBH‘-ICCKHG 3agadyn C OHOpOﬁ KaK Ha H3BCCTHBIC
(bI/IBI/ILIeCKI/IG 3dKOHBbI, 3aKOHOMCPHOCTH U MOJCJIN, TdK U HAa TCKCTHI C M30BITOYHOM HH(l)OpMaHHGﬁ;

- OIPENCIATh TPAHUIBI MPUMEHEHUS HM3YYCHHBIX (U3MUYCCKUX MOJCICH MpU PEIICHHH (PU3UYCCKHUX M MEKIIPEIMETHBIX
3a/1ad4;
- BBIJIBUTaTh THIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOITOJIATAIOIINX (PU3HUSCKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- XapaKTepHU30BaTh III00AIbHBIE TPOOIEMBI, CTOSIINE MEPE]] YEIIOBEUECTBOM: SHEPIETUUECKUE, CHIPbEBBIE, IKOJIOTUYECKUE U
poJIb (PU3UKH B pELIEHUU ITUX MPOOJIEM;

- MPEACTABISATH MPUHLUIBI pA0OTHI U XapaKTEPUCTUKU U3YUEHHBIX MAIINH, MPUOOPOB U TEXHUYECKHUX YCTPONCTB;
OOBSCHATH YCJOBHSI NPUMEHEHHUS (PU3NYECKUX MOJENEH MNpU peleHuH (U3NYECKUX 3a/ad, HAaXOJIUTh aJIeKBaTHYIO
NpeJIOKEHHON 3a7aue (PU3NUECKYI0 MOJIeNb, pa3peuiaTb IpodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK W MPU MOMOIIU
METOJI0B OLICHKH.
BeinyckHMK HA 0230BOM YPOBHE NOJIYYUT BO3MOKHOCTh HAYYHUThCSH:

- IMPOBCPATL JSKCICPHUMCHTAJIbHBIMU CPCACTBAMU BBIABHUHYTBLIC THIIOTC3LI, (1)OpMYJII/Ipy5{ Ocjap HCCICOOBAHUA Ha OCHOBC
3HaHH OCHOBOIIOJAararommux (bPISI/II'ICCKI/IX SaKOHOMepHOCTCﬁ H 3aKOHOB,

- OTHCHIBATh W AHAIM3UPOBATH TMOJYUYCHHYIO B PE3yibTaTe MPOBEACHHBIX (DU3NUECKUX HDKCIEPUMEHTOB HWH(OOpMAIHUIO,
OIIPELIENATh €€ JOCTOBEPHOCTD;

- MOHUMATh U OOBSCHATH CUCTEMHYIO CBSI3b MEXIY OCHOBOIOJIATAIONMMH HAYYHBIMH TOHSTUSMU: TMPOCTPAHCTBO, BpPEMS,
Marepust (BEUIECTBO, MOJIE), IBUKEHUE, CUla, SHEPTHS;
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- peuiaTtb SKCICPUMCHTAJIBHBIC, KAUCCTBCHHBIC U KOJIMYCCTBCHHBIC 3aAa4X OJIMMIINA/IHOTO YPOBHA CJIOKHOCTH, UCIIOJIb3Ys
CI)I/I?)I/I‘-ICCKI/Ie 3aKOHBI, a TaKKC YPAaBHCHUA, CBA3BIBAOIIUC (I)I/IBI/I‘-IGCKI/IC BCJINYHHBI,

- AHAJIM3UPOBATE TI'paHUObI IMPUMCHUMOCTH (bI/I?)I/I‘IeCKI/IX 3aKOHOB, IIOHHMMATb BC€06HIHﬁ XapaxkTep ®YHH3M€HTMLHLIX
3aKOHOB 1 OTPaAHUYCHHOCTDb UCIIOJIb30BAHHNA YaCTHBIX 3aKOHOB,

- (I)OpMYJ'II/IpOBaTB H pCIIaTh HOBBIC 3ala41, BOSHUKAIOIIHUC B XOAC yq€6HO-HCCHeHOBaTCHLCKOﬁ Hu HpOGKTHOP'I ACATCIIBHOCTH,
- YCOBCPIICHCTBOBATDH HpI/I60pBI 1 MCTOABI UCCIICAOBAaHUA B COOTBCTCTBHHU C ITIOCTABJICHHBIMU 3ada4aMU,

- MCIIOJb30BaTh METOJbl MAaTEMaTHUYECKOI'O MOJCIMPOBAHUS, B TOM YHCJIC IPOCTCHINNE CTAaTUCTHUYECCKHE METOBI IS
00pabOTKH pe3yJbTaTOB KCIIEPUMEHTA.

TemaTnveckoe IIIAHUPOBAHUE

10 kiace
B temarnueckoe minanuposanue 10 kinacca BHeceHbl n3MeHeHus. CpaBHHUTENbHAS Ta0IuIa:

KonuyectBo KosanuyectBo
Ne HaunmeHnoBanue 4acoB B 4acoB B
n/n pasiesia M TeM aBTOPCKOM pabdoueit
nporpamMmme nporpamme
1 Beenenue. ®u3nka 1 €CTECTBEHHO- HAYYHBIA METOJ 2 5
MO3HAHUS IPUPOIbI
2 | MexaHnuka 69 69
3 | MonexynsipHas pU3UKa U TEPMOIUHAMUKA 36 39
4 OCHOBBI JIEKTPOTUHAMUKHI 40 40
5 | Peseps 23 0
6 | JIaGopaTopHBIif MPAKTUKYM 0 10
7 | IloBropenune 0 10
UTOTO 170 170
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11 kaace
B trematuueckoe minanupoBanue 11 kinacca BHeceHbl n3MeHeHUs. CpaBHUTEIbHAS Ta0IUIIA:

KosmuectBo
KoauyecTBo 4acoB
Ne HaumenoBanue 4acoB B .
. B paboueii
n/n pasjaeiia u TemM aBTOPCKOM
nporpaMmme
nporpamme
1 | OCHOBBI AMEKTPOIMHAMHUKH (TIPOJOJIKEHUE) 18 18
2 | Konebanus v BOJHBI 42 42
3 | OnTuka 25 25
4 OCHOBBI CHIENMAIbHOM TEOPHUU OTHOCUTEIIBHOCTH 5 5
5 | KBanToBas ¢uzuka 41 41
6 | CrpoeHme BceeHHOU 9 9
7 | IloBTOpenue 5 15
8 | Pesepn 25 0
9 | JJabopaTopHbIif MPaKTUKYM 0 10
HUTOTO 170 165

IIpuioxkenue Kk padoueil nporpamme

BocnurareabHbIN NOTEHIUAJ U3YYEHUS Kypca (PU3UKM:

* YCTaHOBJICHUE JOBEPUTENbHBIX OTHOIIEHHH MEXAy y4YUTEJIeM M €ro y4eHHKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUSATHIO YUYaIUMHUCS
TpeOOBaHUN U NPOCHO YyUUTENs, MPUBJICUECHUIO MX BHUMAHUS K O0OCY)KJaeMoW Ha ypoke HH(pOpMaluH, aKTUBHU3AMM HMX IO3HABATEIbHOU
NesITeNIbHOCTH;

* MOOYX/I€HHE IIKOJIBHUKOB COOJII0/IaTh HA YPOKe OOIIETIPUHATHIE HOPMBI IOBEICHUS, IPaBUiia OOIMIEHUS CO CTApIIMMHU (YUUTEISIMU) U CBEPCTHUKAMHU
(ILIKOJIBHUKAMU ), IPUHIMITBI Y4eOHOM TUCHUIUIMHBI M CaMOOPTaHU3allHH;
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* NIPUBJICYCHUE BHUMAHUS IKOJLHUKOB K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YpOKaXxX SIBJICHHH, OpraHu3aIus UX padoThl C MOJTyd4aeMOoil Ha ypOKe
COIMAIPHO 3HAYMMOW WH(pOpMAIMell — WHUIMUPOBAHUE €€ OOCYKIICHHUS, BBICKA3bIBAHMS YUYAIIUMUCS CBOETO MHEHHS IO €€ IMOBOAY, BBIPAOOTKH
CBOEI'0 K HEll OTHOIIICHUSI;

* HCIIOJIb30BAHHUE BOCIIUTATEILHBIX BO3MOXKHOCTEU COJCpIKaHuA yT-I€6HOFO nmpeamMeTa 4epe3 ACMOHCTpAHUIO ACTAM IIPUMCPOB OTBCTCTBCHHOIO,
IPa)X/TaHCKOTO TOBEICHUS, TPOSBICHUS YEIIOBEKOIIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHHS, 3a7ad JJIs
pereHust, TpoOJIEeMHBIX CUTYalui A1t OOCYKICHHS B KIIACCE;

* NIPUMEHCHHE Ha YPOKE HHTEPAKTUBHBIX (OpM padOTHl y4aIMXCs: MHTEIUICKTYIbHBIX WIP, CTUMYJIMPYIOIIMX TO3HABATEIBHYI0 MOTHBAIUIO
IIKOJIBHUKOB; TUCKYCCHUM, KOTOPBIC JAIOT YYAIIUMCS BO3MOXKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO JUAOra; TPYHIOBOM pabOThl UK
paboThI B apax, KOTOPBIE y4aT HIKOJIBHUKOB KOMaHHOW paboTe U B3aMMOCHCTBHIO C IPYTHUMHU JE€THMU;

* BKJIIOYEHUE B YPOK UIPOBBIX IMPOLEAYpP, KOTOPHIE MOMOTAIOT MOAEPKATh MOTUBAIUIO JAETEH K MOJYYEHHIO 3HAHWUW, HAJIAXKMBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTAIOT YCTAHOBIICHUIO JOOPOXKEIATEIIBHON aTMOC(hephl BO BpEMs yPOKa,;

® OpraHusanusa HIG(l)CTBZl MOTHUBHUPOBAHHBIX W SPYAHPOBAHHBLIX YYallUXCA HaAJ WX HCYCIICBAIOIIMMHU OAHOKJIACCHUKAMH, OAIOUICI0 IIKOJbHUKaM
COIIMAJIBHO 3HAYUMBIN OMBIT COTPpyAHUYCCTBA U B3aWMHOU IIOMOIIH;

®* MHUIHUUPOBAHHUEC W IIOAACPIKKA I/ICCJIGI[OBaTeJII)CKOﬁ ACATCIIBHOCTH HIKOJBHUKOB B pPaMKax pajin3dalvi HUMH HWHAWBUAYAJIbHBIX W TI'PYIIIOBBIX
HCCIIE0BATEIIbCKUX MPOEKTOB, YTO JACT IIKOJBHUKAM BO3MOYKHOCTh MPHUOOPECTH HABBIK CAMOCTOSATEIBLHOIO PEIICHHS TEOPETHYECKON MPOOIIEMBI,
HAaBBIK T€HEPUPOBaHUS U O0GOPMIICHHS] COOCTBEHHBIX HCH, HABBIK YBOXUTEIHLHOTO OTHOIIECHUS K UY>KUM HAesM, 0QOpPMIIEHHBIM B padoTax APYrux
uccienoBareneil, HaBbIK MyOJMYHOTO BRICTYIUICHUS TIEpe]l ay TUTOPUEH, apryMEHTHPOBAHUS M OTCTAUBAHUS CBOEH TOUKHU 3PCHHUS.
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