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[Tporpamma mo ¢usmke pa3paboTaHa Ha OCHOBE MPHUMEPHON OCHOBHON 00pazoBaTENbHOMN
MporpaMMbl  cpeiHero oOuiero oOpa3oBaHus. Pu3nka B crapiield IMIKoJe IO BbIOOPY
00yJarIuXcss MOXKET M3y4daTbcs Ha 0a30BoM ypoBHe (2 daca B Hemento, 136 uwacoB 3a 2
y4eOHBIX T0/1a) UK yriTyOJaeHHOM ypoBHE (5 9acoB B Heaenro, 340 yacoB 3a 2 roja o0 ydeHwHsl)

HJIaHI/IpyeMbIe pe3yJbTaTbl OCBOCHHUA YYALLIUMUCH NPEAMETA

«DPuzuka»

B pe3yabTare u3ydeHus: y4yeOHoro mnpeamMera «®uU3MKa» HA YPOBHE CpeIHEro
o0mero oopa3oBaHus:
BbInmycKHUK HAa 6230BOM YPOBHE HAYYHTCH:

—  JIEMOHCTPHPOBATh Ha MPUMEpaX Poib U MeCTO (GU3UKU B (POPMHUPOBAHUHN COBPEMEHHOM
HAayYHON KAapTHUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKU W TE€XHOJOTHM, B MPAKTUYECKOU
JIeATCIbHOCTH JIOACH;

— JEMOHCTpPHpOBaTH Ha TMpUMEpax B3aUMOCBS3b MEXIy (U3UKOM U  JIpyrUMH
€CTECTBCHHBIMU HAyKaAMH;

—  yCTaHaBJIMBaTh B3aWMOCBSI3b €CTECTBEHHO-HAYUHBIX SBICHUH M TPUMEHSATH OCHOBHBIC
(u3rYecKre MOJICIH JIJIS MX OMMCAHUS U O0BSICHEHUS;

—  HUCIONB30BaTh HMHQOpMAIMIO (PUINYECKOTO COACPKAHMUS TPU PEIICHUH Y4eOHBIX,
MPAKTUYECKUX, MPOEKTHbIX M HCCIEOBATEIbCKUX 3aJa4, HHTErpupys HHGDOpMaIuio u3
Pa3ITUYHBIX HCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS,

—  pa3iuyaTh U YMETh UCIOJIB30BaTh B yU4E€OHO-HCCIEIOBATEIBCKON AESITETbHOCTH METOIbI
HAyYHOTO TIO3HaHUs (HAOJIOJICHUE, ONHMCAHWE, W3MEPCHUE, OSKCIICPHUMEHT, BBIABIKCHHE
TUTIOTE3bI, MOJICIUPOBAHUE W Ap.) U (OPMBI HAYYHOTO IMO3HAHUS ((PaKThl, 3aKOHBI, TCOPHUH),
JEMOHCTPUPYSI Ha MIPUMEPaX MX POJIb U MECTO B HAYYHOM IMO3HAHUH,

— TpPOBOAWTH TPSAMBIE U KOCBEHHbIE U3MEHEHHUS (PU3WYECKUX BEJIMYUH, BbIOUpas
M3MEpUTENbHBIC MPUOOPHI C Y4ETOM HEOOXOAMMOW TOYHOCTH H3MEPECHHM, TUIAHUPOBATH XOJI
W3MEpEHuH, NoNydaTb 3HAYEHUE HU3MEPSEMON BEIMYMHBI M OLIEHUBATh OTHOCHUTEIHHYIO
MOTPENIHOCTH 10 3aJJaHHBIM (OpMYIIaM;

—  IPOBOAMTH UCCIEAOBAHUS 3aBUCUMOCTEN MeXAYy (PU3NUECKUMH BEIMUYMHAMU: TPOBOAUTD
M3MEpEHUsl U OTPEACIIATh Ha OCHOBE UCCIIEOBAHMS 3HAYCHHE MAapaMeTPOB, XapaKTEPU3YIOIIUX
JAHHYI0 3aBUCUMOCTb MEXIYy BEIUYMHAMM, W JEJlaTh BBIBOJ C YYETOM MOTPEIIHOCTH
U3MEPEHUN;

— UCIONB30BaTh JUIS OMNHCAHMS XapakTepa MpOTeKaHus (PU3UUYECKUX MPOIECCOB
(u3HUecKre BETUYHUHBI U JJIEMOHCTPUPOBATH B3aUMOCBSI3b MKy HUMU;

— UCIONB30BaTh JUIS OMNHCAHMS XapakTepa MpOTeKaHus (PU3UYECKUX MPOIECCOB
(u3HYECKHe 3aKOHBI C YUETOM I'PAHHII UX IPUMEHUMOCTH;

—  pemiath Ka4yeCTBCHHBIC 3a/1aui (B TOM YHUCIIE U MEKIPEIMETHOTO XapaKTepa): UCIIONb3YsI
MOJIeNH, (U3NYCCKUE BEIMYMHBI W 3aKOHBI, BBICTPAMBATh JIOTHYECKH BEPHYIO IMEMOYKY
00BsICHEHUS (JI0Ka3aTEILCTBA) MIPEIJIOKEHHOTO B 3a1a4e Mpoliecca (SIBISHUS );

—  pemiath pacyeTHBIC 3a/la4M C SBHO 3aJlaHHOW (PM3NYECKONH MOJAENBIO: Ha OCHOBE aHaIH3a
YCIIOBUS 33/1a4d BBIIENATh (PU3UYECKYI0 MOJENb, HAXOAUTh (DU3MUECKHE BEIMYUHBI U 3aKOHBI,
HEO0OXOIMMBIC U JIOCTATOYHBIC IS €€ PEIICHUs, TPOBOAUTH PACUETHI M IPOBEPATH MOTYICHHBIH
pe3ynbTarT;

—  YYUTHIBATH TPAHWIBI MPUMCHCHHS H3YUYEHHBIX (U3MYECKHX MOJCICH TpH PpEIICHUA
(bU3MYECKUX ¥ MEeKIPEIMETHBIX 33/1aY;

—  HWCIOJIb30BaTh WH(POPMAITUIO W MPUMEHSTHh 3HAHHUS O MPHUHIIUIAX PAa0OTHl U OCHOBHBIX
XapaKTepUCTUKAaX M3yYCHHBIX MalllH, TPUOOPOB M JPYTUX TEXHUYECKHX YCTPOWUCTB Jif
pENICHHS MPAKTUICCKUX, YICOHO-UCCIIeIOBATEILCKUX U MPOCKTHBIX 3a/1a9;

—  HWCIOJB30BaTh 3HAHHUS O (U3MUECKHX OOBEKTaX W MPOIECcCaxX B IMOBCEAHEBHOW KU3HU IS
obecnieueHus1 6€30MaCHOCTH MPU OOpaIIEHUH ¢ TPUOOPaMU U TEXHHUYECKUMHU YCTPOUCTBAMH, IS



COXPAaHEHHUS 3/IOPOBBSI M COOIIOIEHUSI HOPM IKOJIOTHUECKOTO MOBEJEHUSI B OKPYKAIOIIEH cpeje,
JUISL IPUHSITUS PEIICHUI B TOBCETHEBHOW KU3HHU.
BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYHTHCS:

—  noHuMams U O0OBACHAMbL YENOCMHOCMb (QU3UYECKOU Meopuu, pasiuiams cpaHuysl ee
NPUMEHUMOCTU U MECO 8 PAOY OPY2UX QuUUecKux meopuil;

— enademb NpuemMamu NOCMPOEHUs Meopemuyeckux O0OKA3amenbCms, d MaKHce
NPOCHO3UPOBAHUA OCOOEHHOCMEl NPOMEeKAHUs PUUYEeCKUX ABNEHUL U NPOYecco8 HA OCHOBe
NOJIYYEeHHbIX MeopemudecKux 6b160008 U O0OKA3AMENbCMS;

—  Xapakmepuzoeamv — CUCMEMHYIO  CBA3b  MeHCOY OCHOBONONAAIOWUMY — HAYYHLIMU
HOHAMUAMU: NPOCMPAHCMBO, epems, mamepusi (6eujecmeo, noe), 08udxiceHue, CUId, IHEPUsL;

—  @vlogUcamb  2unoOme3bl  HA  OCHO8E  3HAHUA ~ OCHOBONONALAIOWUX — (DUBUYECKUX
3aKOHOMepHOCmell U 3aKOHO8;

—  CcamocmosmenbHo NAAHUPOBAMb U NPOBOOUMb hu3UYECKUe IKCNEPUMEHMbL,

—  Xapakmepu3zogamv  2100aibHble  NpPoOAEeMbl, cmoswue neped  Uen08eyecmeom.
9HepeemuiecKue, cbipbegule, IKON02ULECKUe, — U POIb PUIUKU 8 pelueHUU IMUX npodIeM,

—  pewiamv NpaKmuKo-OpUeHMUPOBAHHbIE KAYeCcmEeHHvle U pacuemuvle Quauyeckue
3a0auu ¢ blOOPOM uzuYecKol MOOenU, UCHOAb3YSI HEeCKOIbKO (OU3UYECKUX 3AKOHO8 UNU
Gopmyn, ceaA3vIearOWUX U3BeCMHblEe (QU3UYECKUe BeUYUHbI, 8 KOHMEKCme MeHCHnpeoMemublx
ceazel,

—  00BACHAMb NPUHYUN®GL pabomvl U XAPAKMEPUCTNUKU U3YYEHHLIX MAWUH, npudopos u
MEXHUYECKUX YCmpOoUCme;

—  00BACHAMYb YCI06US NPUMEHEHUS (DU3UUeCKUX Mooeell npu peueruu Gusuieckux 3a0at,
HAX00ums a0eK8ammyio npeodlodiCeHHol 3a0aue GuuuecKyro Mooeib, paspeuams npoonemy Kax
Ha OCHOBe UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOUU MEMo008 OYEHKU.

BbInyCKHUK Ha yriiy0JJIeHHOM YPOBHE HAYUHMTCSH:

— OOBSCHATH M aHATU3UPOBATh POJIb U MECTO (HM3UKH B (POPMHPOBAHWUU COBPEMEHHOMH
HAay4YHOW KapTUHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKU M TEXHOJOTHUH, B MPAKTUYECKOU
JIeSITCTEHOCTH JTIOACH

—  XapaKTepu30BaTh B3aMMOCBS3b MEXKIY PU3HKON U APYTUMHU €CTECTBEHHBIMU HAyKAMH,

—  XapakTepu30BaTh CHUCTEMHYIO CBS3b MEXIY OCHOBOIIOJIATAIONIMMH  HAayYHBIMHU
MOHATHSIMH: IPOCTPAHCTBO, BpeMsi, MaTepHsl (BEIIECTBO, MOJIe), IBUKEHUE, CHUJIa, SHEPTHUS;

— TIOHUMAaTh W OOBSCHATH IEJIOCTHOCTh (PH3MUECKOW TEOpWH, pa3iuyaTh TPaHUIBl €€
MIPUMEHUMOCTH U MECTO B Py APYTruX (pU3HUECKuX TEOpHii;

— BIAACTh TpHEMaMH TIOCTPOCHHS  TEOPETHUECKUX  JOKa3aTelbCTB, a  TaKKe
MIPOTHO3UPOBAHMUS OCOOCHHOCTEW MPOTEKaHHUs (PU3MUECKUX SIBICHUH M MPOIECCOB Ha OCHOBE
MOJTYYCHHBIX TEOPETUYECKUX BBHIBOJIOB U JOKA3aTEIbCTB;

—  CaMOCTOSITENIBHO KOHCTPYHUpPOBAaTh SKCIIEPUMEHTAJIbHBIE YCTAHOBKHM [UIS IPOBEPKH
BBIJIBUHYTHIX TUTIOTE3, PACCYUTHIBATH A0COTIOTHYIO M OTHOCUTEIBHYIO TIOTPEITHOCTH,

—  CaMOCTOSITENIFHO IUIAHUPOBATh U MPOBOAMUTH (PU3NUECKHE IKCIICPUMEHTHI,

—  pelaTh NPaKTUKO-OPUEHTHUPOBAHHBIE KAUECTBEHHbIE U pacyeTHbIe (PU3MUECKUE 3aauu C
OTIOPO KaK Ha U3BECTHBIC (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIN, TaK U HA TEKCTHI C
M30BITOYHON MH(pOPMAITUEH;

—  OOBACHATH TPAHUIBI NPUMEHEHHMS H3YYCHHBIX (U3MYECKHX MOJEIeH NpH pEeLIeHUU
(bu3MYeCKUX U MEXKIPEIMETHBIX 3a/1a4;

— BBIABUIaTh THUIOTE3bl HA OCHOBE 3HAHUS  OCHOBOMNOJAralomMX  (pu3muecKkux
3aKOHOMEPHOCTEHN U 3aKOHOB;

—  XapakTepu3oBaTh  IJIOOAJbHbIE  MPOOJIEMBbI,  CTOSIIUE TIepel  YeIOBEYECTBOM:
JHEPreTUUECKHE, CHIPhEBhIC, SKOJIOTHUECKHE, U POJIb (PU3UKU B PEIICHUHU ITUX MPOOIEM;

—  OOBSCHATH NPHUHLOUIBI PA0OTHI M XapaKTEPUCTUKM HM3YYCHHBIX MAIIUH, NPUOOPOB |
TEXHUYECKHUX YCTPONCTB;



—  OOBSACHATH YCIOBUS TMPUMEHEHHS (PUINYECKUX MOJAENeHd NpU pPEIIeHUH (PUINIECKUX
3a/1a4, HaxXOJWUTh AaJCKBATHYIO TIPEUIOKCHHON 3amade (U3HYECKYI0 MOJIeb, pa3perniarh
po0yIeMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUIA, TaK ¥ MPU TIOMOIIIA METOJIOB OLIEHKH.

BbInycKHUK HA YIJIy0JIEeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHTHCS:

—  npogepsamb IKCNEePUMEHMATbHLIMU CPEOCMBAMU BblOBUHYMble 2UNOmMe3bl, (opMyIupysl
yenb UCCied08anus, Ha OCHO8E 3HAHUS OCHOBONONALAIOWUX (U3UYECKUX 3AKOHOMEPHOCmel U
34KOHO8,

—  onuceleamv U AHATUUPOBAMb NOJVUEHHYIO 6 pe3ylbmame NPOBeOeHHbIX (YUIUYECKUX
IKCNEPUMEHMO8 UHPOpMayUI0, Onpedeisimsb ee 00CMOBEPHOCHb,

—  nOHUMame U OOBACHAMb CUCEMHYIO C853b MeNCOY OCHOBONONIALAIOWUMU HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMB0, 8pemsi, mamepus (6ewecmeso, noe), OuxCeHue, Culd, SHeP2Uusl,

—  pewamv  IKCNEPUMEHMANbHblE,  KAYeCmeeHHvle U KOAUYEeCMBEeHHble — 3a0ayu
OIUMRUAOHO20 YPOBHS CLONCHOCHU, UCHONb3YS (Pu3udecKue 3aKOHbl, a MAaKw#Ce YPABGHEeHUs,
ceazvleaouue pusuueckue seudUHbL;

—  QHAMU3UPOBAMb CPAHUYLL NPUMEHUMOCMU UUYECKUX 3AKOHO8, NOHUMAMb 8Ceo0uull
xapaxkmep (GyHOAMEHMANbHbIX 3AKOHO8 U O2PAHUYEHHOCTb UCHOAb308AHUSL HACMHbIX 3AKOHO8;

—  ¢opmyruposame u  pewlamsv HO8ble 3a0auu, BO3HUKAOWUe 8 Xode Y4eOHO-
UCcne008amenbCKoll U nPOeKmMHOU 0esimenlbHOCIU,

—  ycogepuieHcmgosams Npubopvl U Memoovl UCCIeO008AHUSL 6 COOMBEMCMEUU ¢
NOCMAGIEHHOU 3a0ayell,

—  UCNONB3068aMb MemOoObl MAMEMAMULECKO20 MOOeIUPOBAHUs, 8 MOM YUCIe Npocmeluiue
cmamucmuyeckue memoovl 0Jisi 00pabomKu pe3yibmamos IKCNePUMeHmd.

Copnep:xanne y4e0HOI0 npeaMeTa

ba3oBblii ypoBeHb

PuU3HUKa M eCTeCTBEHHO-HAYYHBIH MeTO/ NO3HAHUS NPUPOABI

®dusuka — ¢yHAaMeHTalbHAs Hayka O mOpupoge. MeToabl HaydyHOrO HCCIIEOBAaHUS
¢usnveckux sBneHnid. MopenupoBanne GU3NIECKUX SBICHUHA U MporieccoB. Ou3ndeckuii 3aK0H
— TpaHULBl NPUMEHUMOCTH. PU3NYECKUE TEOPHUM M IPHUHLHUII COOTBETCTBUA. Ponb m Mecto
¢u3ukn B (POPMHPOBAHUM COBPEMEHHOH HAyYHOW KAapTHHBI MHpa, B TPAKTHYECKOU
JNEATENBHOCTH JIIOAEU. Duzuxa u Kyabmypa.

MexaHuka

I'paHuipl NPUMEHMMOCTH KIACCUYECKOW MEXaHUKU. BakHelmme KUHEMaTHUYECKHe
XapaKTePUCTUKU — MIEPEMEILIEHUE, CKOPOCTh, ycKopeHHe. OCHOBHBIE MOJIETH TEJ U IBUKEHUI.

B3aumoperiictBue Ten. 3akoHbl BcemupHOro tarorenus, ['yka, cyXxoro TpeHus.
HueprmansHas cucrema orcyeTa. 3akoHbl MexaHuku HeroToHa.

Nmnynsc MaTepuanbHOM TOYKM U CHUCTEMBL. VI3MEHEHME M COXpaHEHHE HMITYIbCa.
Hcnonvzosanue 3akoH06 mexanuxu 0nsi 00bACHEHUs 08UNCEHUSI HeDeCHbIX mell U O pa3eumus
KocMu4eckux uccreooganuil. MexaHudeckas »SHEeprus CHUCTeMbl Tel. 3aKOH COXpaHEHUs
MexaHHuecKoi sHeprun. Pabora cuibl.

Pasnosecue mamepuanvnoti mouku u meepooeo mena. Ycnosua paenosecus. Momenm
cunvl. Pasnoegecue sicuokocmu u 2aza. /leusicenue scuokocmeti u 2a3os.

Mexanunueckue kojeOanust 1 BoJaHbL. [IpeBpalieHuss 3Hepruu npu KoieOaHusX. DHEPrust
BOJIHBIL.

MouJiexyasipaas (pu3nKa ¥ TEPMOAMHAMHKA

MonekynsapHo-kunerndeckass — teopust  (MKT)  crpoenuss  BemiectBa U €€
SKCHEPUMEHTAJIbHbIE JIOKa3aTeIbCTBAa. AOCOJIOTHAasE TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOM JHEPruu TEILIOBOIO IBWKCHMs YacTHI[ BelecTBa. MoZelb HACAIBHOIO rasa.
JlaBneHue ras3a. YpaBHEHUE COCTOSIHMsS HJEalIbHOrO rasza. YpaBHeHHEe MenaeneeBa—
Knaneiipona.

ArperatHble COCTOSIHUS BelecTBa. Mooenb cmpoeHus HcuoKocmell.



Buyrpennss sneprus. PaGora u Temonepenada Kak crocoObl U3MEHEHUs] BHYTpEHHEH
sHepruu. [lepBeiii 3akoH TepMoanHamMukh. HeoOpaTuMOCTh TemioBbIX mnpoueccoB. [IpuHIMIbI
JENCTBUS TEIUIOBBIX MAaILIUH.

DJIeKTPOAMHAMUKA

Onextpuueckoe  nose. 3akoH  Kymona.  HampsikeHHOCT, M MOTEHIMAN
ANEKTPOCTaTHYECKOro nojsi. [IpoBogHUKH, TOTYIIPOBOAHUKY U TuAekTpuku. Konaencarop.

ITocTOSIHHBINA AJIEKTPUYECKUN TOK. DIEKTPOABMKYIIAs cuia. 3akoH OMa A HOJTHON
Lenu. JIEKTPUIECKUH TOK B IPOBOJHUKAX, DJIEKTPOJIUTAX, ITOJIYIIPOBOIHUKAX, I'a3aX U BAKyyMeE.
Ceepxnposoodumocme.

Wunyknusa MarHUTHOrO nojs. JlelcTBHME MAarHUTHOIO IIOJISL Ha IPOBOJHUK C TOKOM H
JBIKYIIYIOCS 3apsDkeHHyIo yactuny. Cuna Ammnepa u cwia Jlopenna. MarHuTHble CBOMCTBA
BEIIECTBA.

3aKOH AJIEKTPOMAarHUTHOM HHAYKUMH. OJIEKTpOMarHuTHoe moje. I[lepeMeHHbI TOK.
SIBnenne caMOMHIYKUUH. IHIYKTUBHOCTb. OHepaus 91eKmpoMacHUmHO20 NOJIA.

DnexTpoMarHuTHeIe Kosebanus. KonebaTenbHbIN KOHTYP.

DOneKTpOMarHUTHbIE BOJIHBL. JlMAma3oHbl AJIEKTPOMArHUTHBIX H3JIY4EHUH U HX
MIPaKTUYECKOE NPUMEHEHNE.

I'eomerpuueckas ontuka. BomHOBBIE CBOMCTBA CBETA.

OcHOBBI cTIeNMATBHON TEOPUH OTHOCUTEJIBHOCTH

MHBapraHTHOCTL MOZYJISI CKOPOCTM CBeTa B BakyyMe. lIpmHnmm orHocuTenbHOCTH
OnHmTeitHa. CBsA3b MAaCChl M SHEPTUH CBOOOIHON YaCTHUIIBI. DHEPTUs TIOKOSI.

KBanToBas puzuka. ®u3uka aToMa 1 AaTOMHOI0 siApa

I'umote3a M. Ilnanka. @oroanekrpudeckuii agpdext. oron. KopnyckynsspHO-BOTHOBOU
nyanmusMm. Coomuouenue Heonpedenennocmell I etizenbepea.

[InanerapHast monens aroma. OObsICHEHHE JMHEHYATOro CIEKTpa BOJOPOAA HA OCHOBE
KBaHTOBBIX NIOCTYJIaTOB bopa.

CoctaB M CTpOE€HHE AaTOMHOIO fJpa. OHEpPrus CBS3UM AaTOMHBIX snuep. Bunsel
paZiMoOaKTUBHBIX IPEBPALICHUI aTOMHBIX SJ€EP.

3aKoH paJuOaKTUBHOIO pacnana. SAnepHelie peakuuu. LlenHas peakuus aeneHus saep.

OnemeHTapHble YacTULbL. DyHIaMEHTAIbHBIE B3AUMOJAECUCTBHUS.

Crtpoenue BcesieHHOI

CoBpeMEHHBIE NPEACTABICHUS O NPOUCXOXKIEHMHM U dBomonuu ConHuoa M 3BE3N.
Knaccudukarmms 38e31. 383161 1 UCTOUHUKH X SHEPTHH.

INanakruka. [IpeacraBiaeHue o CTpOCHUU U 3BOJIOLUU BeeneHHON.

Yray0seHHblii ypOBeHb

du3nKa U eCTeCTBEHHO-HAYYHBIH MeTO0/l MO3HAHUS NPHUPOABI

Odum3uka — (QyHAaMEeHTanbHash Hayka O mpupoje. HaydHblii MeToa TMO3HAHUS MUpA.
B3anMocBs3p Mexay (GU3MKOW W JIPYTMMHU €CTeCTBEHHBIMH HayKaMd. MeETOIbl Hay4dHOTO
uccienoBaHus (¢uznueckux sABieHuwid. [lorpemHocTH u3MepeHUH (U3NYECKUX BEIUYHH.
MopaenvupoBaHHe SIBJICHUM W MPOLIECCOB MPUPOAbL. 3aKOHOMEPHOCTh M CIYy4alHOCTh. [ paHuIbl
MPUMEHUMOCTH (pr3udeckoro 3akoHa. dOusnueckue TEOPUH W MPUHIUI COOTBETCTBUS. Poib u
MecTo GU3UKM B (HOPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B MPAKTHYECCKOU
JNEATENBHOCTHU JOAeU. Pusuka u Kyasmypa.

Mexanuka

[Ipeamer u 3agaun Kiaccuueckol MexaHukH. KuHemaTmdyeckue XapakTEpUCTHKU
MEXaHUYECKOro JBWXEHHS. Moxenu Tenl U JBWKEHUW. PaBHOYCKOpEHHOE NpPSMOJIMHENHOE
JBUKCHHUE, CBOOOJHOE TMaJeHUE. JBIKCHHWE Tela, OpOIIEHHOTO IOJI YIJIOM K TOPH3O0HTY.
JIBu>keHHe TOYKH MO OKPYXKHOCTU. [locmynamenvHoe u epawjamenbHoe 08UlCeHUe MEepo02o
mena.

Bzaumopeiicteue Ten. [lpunuun cynepnozunuu cui. MHepuuanbHas cucTeMa OTCUETA.
3akoHsl MexaHukn Herotona. 3akonsl Bcemupnaoro tarorenus, I'yka, cyxoro Tpenus. JIBmkeHue



HEOECHBIX TNl W UX MCKYCCTBEHHBIX CITYTHUKOB. f6i1eHus, nabniooaemvie 6 HeUuHepyuaibHbIX
cucmemax omcuema.

Nmnynbe cunbl. 3aKOH W3MEHEHMsS W COXpaHeHHs ummynbca. PaGora cuibl. 3akoH
W3MEHEHHUS U COXPAHECHUSI SHEPIUU.

PaBHOBeCHE MaTepuanbHON TOYKM U TBEPIOIO TENa. Y CIIOBHUS PABHOBECHS TBEPJOIO TENA
B MHEPIMAJIBLHON cUcTeMe oTcyeTa. MoMeHT cwibl. PaBHOBecue KUAKOCTH M rasza. J|BukeHue
KHUJIKOCTEH U ra30B. 3aKOH COXpaHeHUs dHepeuu 8 OUHAMUKE HCUOKOCMU U 2a3d.

Mexanndeckue KoieOaHus W BOJHBI. AMIUIUTY/A, MMEPUOJa, YacToTa, (asa KoseOaHHid.
[peBpatieHust SHEPTUH MIPU KOJICOaHUAX. BbiHyorcoenHble Koebanus, pe30HaHC.

[lonepeunsie W MpPOAOIBHBIE BOJHBL. JHeprus BoyiHbl. WMHTepdepenums u nudpakuums
BOJIH. 3BYKOBBIE BOJIHBI.

MoJgexyasipHasi Gpu3nKa 1 TEPMOIMHAMHMKA

IIpenmer u 3amaun MoiseKynsgpHo-kuHeTHuecko teopun (MKT) m TepmoanHaMuKy.

OkcnepuMeHTaiabHbie  AokaszatenbctBa MKT. AOcomioTHas TemrepaTypa Kak Mepa
CpellHEell KMHETUYECKON PHEPrHM TEIUIOBOTO JIBMKEHHUS YacTHUIl BemiecTBa. Mojenb uaeaibHOro
raza. JlaBnenue raza. CBs3b MEXIYy [aBICHUEM M CpPEAHEH KHUHETHYECKOW SHeprueit
IIOCTYIIATEJIBHOIO TEIJIOBOTO ABUKECHUS MOJIEKYII HEAJIBHOTO ra3a.

Mopenbs uaeanpHOTO Ta3a B TepMOJAMHAMUKe: ypaBHeHHe MeHaeneeBa—Knaneiipona,
BBIpaXKEHHE JJIsl BHYTpPEHHEN sHepruu. 3akoH JlanbroHa. ['a30Bble 3aKOHBI.

ArperaTtHble coctosiHusi BemiectBa. PazoBeie mnepexoisl. [IpeobpazoBanue sHEprum B
¢dazoBbIX mepexonax. HachllieHHbIe W HEHACHIIICHHBIE Napbl. BiakHOCTh BO3myxa. Mojenb
CTpO€HHMs KuiaKocte. [losepxnocmuoe namsaxicenue. Monaenb CTPOCHHUS TBEPABIX Tell.
Mexanuueckue ceoticmea meepobix mei.

Buytpennsis sueprus. Pabota u Temonepenaya Kak CrocoObl M3MEHEHUS BHYTPEHHEU
sHepruu. [lepBplli 3aKkOH TepMOAMHAMHMKHU. AnualbaTHBIA mpouecc. Bmopou  3akoH
mepmMoOUHAMUKU.

[IpeoOpazoBanust sHepruu B TerwioBbiXx MammHax. KIIJ[ TeruoBoit mammnbl. ukmn
Kapho. Dxonornueckue mpoOaeMbl TEIIOIHEPTETHKH.

JIeKTPOAMHAMUKA

[Ipeamer w© 3agauM  SJIEKTPOAUMHAMUKH. OJEKTPUUYECKOE B3aUMOJCHCTBUE. 3aKOH
COXpaHEHMs dJEeKTpuueckoro 3apsnaa. 3akoH Kymnona. HanpsskeHHOCT M MOTEHIMAN
3JeKTpocTaTHueckoro mnoiia. [IpuHuunm cynepno3unuu 5>JIeKTpUUecKuX mnojel. Pa3HocThb
MoTeHUXaaoB. [IpOBOJHUKHA U JUANEKTPUKH B AJIEKTPOCTATUYECKOM TOJE. JNEeKTpuyecKas
eMkocTb. KoHzeHcaTop. DHeprus 31eKTpUYECKOT0 HOJIs.

[TocTostHHBIN 3nekTpuueckuit TOK. JnekrpoaBmxymas cwia (DC). 3akon Oma s
MIOJIHOM  DJIEKTPUYECKOW Lenu. OJEKTPUYECKMH TOK B  MeETallaX, AJIEKTPOJINTAX,
MOJIYIPOBOJHUKAX, Tra3ax M Bakyyme. Ilnmasma. Onexmpoaus. IlonynpoBoJHUKOBBIE TPUOOPHI.
Csepxnposooumocmeo.

MarnutHoe nosie. Bexrop mMarauTHOW MHAYKIMH. [IprHIMN Cynepno3niuy MarHUTHBIX
nosieli. MarauTHoOE 1oJie MPOBOJHUKA C TOKOM. J[efiCTBME MAarHUTHOrO IOJS HAa NPOBOJHHUK C
TOKOM M JIBHKYIIYIOCS 3apsiKeHHYI0 yactuiy. Cuita Amnepa u cuia Jlopenua.

IloTox BeKkTOpa MarHUTHOM MHIYKLUH. fIBJIEHHE 3JIEKTPOMArHUTHOM MHIYKLUHU. 3aKOH
37eKTpoMarHuTHOM uHAYKIMU. DJIC MHAyKIMU B ABWXKYIIUXCS npoBogHuKax. [IpaBuno Jlenua.
SBnenne camoumHAYKUUU. VHAYKTUBHOCTb. DHEprus 3J€KTPOMArHUTHOIO I0JsA. MarnutHble
CBOMCTBA BEILIECTBA.

OneKTpOMarHUTHbIE KosieOaHus. Kone6arenbHblit KOHTYP. CBobonHbIe
ANIEKTPOMArHuTHbIE KoJjeOaHusa. BBIHYXJAEHHbIE 3JIEKTpOMAarHUTHBIE KoseOaHus. Pe3onHaHnc.
Ilepemennbi TOk. KoHzeHcaTop M KaTylmika B LENU IepeMeHHoro Toka. I[Ipomssoncrso,
nepenaya v moTpedieHne AEKTPUIECKON YHEPTUH. DieMeHmapHas meopus mpancg)opmamopa.

DneKTpoMarHuTHoe mnose. BuxpeBoe anekrpuueckoe moje. DIeKTPOMAarHUTHBIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHWTHBIX BOJH. JlWama3oHbl 3JIEKTPOMATHUTHBIX M3Iy4E€HUH U HX
MIpaKTU4eCcKoe NpUMeHeHue. [ [puHIunbl paaAroCcBs3U U TEIEBUICHUS.



I'eomerpuueckasd ontuka. I[IpsMonuHENHHOE pacIpoCTpaHEHHE CBETa B OJHOPOAHOMN
cpene. 3akOHBl OTpak€HUST M TpeloMieHUs cBera. [lolHOe BHYTpEHHEE OTpa’KeHUeE.
Onrtuyeckue npruOOpHI.

BonnoBeie cBoiicTBa cBera. Ckopocth cBera. MHTEepdepenuus cBera. KorepeHTHOCTS.
Hudpakuus cBera. Ilomspuzanms csera. [ucnepcus cBera. IlpakTuueckoe mnpuMEHEHHE
AJIEKTPOMATHUTHBIX U3Ty4EeHHUH.

OcCHOBBI ClIEUAJIBLHON TEOPUH OTHOCUTEIBLHOCTH

NHBapraHTHOCTh MOXYNIE CKOPOCTHM CBEeTa B Bakyyme. [IpMHIMII OTHOCHUTEIBHOCTH
OliHmreliHa. Ilpocmpancmeo u 6pems 6 cheyuaibHOU meopuu OMHOCUMENbHOCIU. DHepeUus U
umMnyve c00600wnoU yacmuywvl. CBA3b MAaCChl U SHEPTHH CBOOOTHON YaCTHUIIbI. DHEPTUS ITOKOS.

KBanToBasi pusuka. @Pu3suka aToMa 1 aTOMHOIO siApa

[IpeameT u 3aa4M KBAaHTOBOM (DU3UKH.

TermnoBoe u3nyuenue. PacnpezneneHne 3HEPTUM B CHEKTPE aOCOIIOTHO YEPHOTO Teja.

I'mnore3a M. [Inanka o kBanTax. dPotordpdexr. Omnwiter A.I'. CToneToBa, 3aKOHBI
¢boroaddexra. YpaBHenue A. DiinmreitHa 11 GoTorddexra.

®otoH. Onvimul 11.H. Jlebeoesa u C.H. Basunosa. 'mnotesa JI. ne bpoiisis 0 BOJHOBBIX
cBoiicTBax 4acTHil. KopmycKymsspHO-BOJHOBOH nyanusM. /Jugpaxyus snexmponos. JlaBneHue
ceera. CooTHoIIEHHE HeomnpeaeneHHocTel I eitzendepra.

Monenn crpoenus atoMa. OOBsICHEHHE JMHEWYATOro CIEKTpa BOAOpOJia Ha OCHOBE
KBaHTOBBIX NOcTynaToB H. bopa. CnOHTaHHOE U BBIHYX/IEHHOE U3JIy4€HHE CBETA.

CoctaB u cTpoeHne aToMHOTO sifpa. M3oromsl. Snepusie cuibl. JleekT Macchl U SHEPTust
CBA3U AApA.

3aKkOoH paJAMOAaKTUBHOIO pachaja. SaepHble peakluy, peakiuu [eJIeHHs U CHHTE3a.
Hennas peaknus neneHus saep. SAnepHas sHepretuka. TepMosaepHbId CUHTES.

OnemeHTapHble  4dacTulpl.  DyHIaMEHTalbHbIE  B3aUMOJCHCTBUS.  Yckopumenu
NEeMEeHMAPHbIX YaACUY.

Crtpoenue BcesieHHOI

[TpuMeHUMOCTh 3aKOHOB (DM3MKHU 7151 OOBSCHEHHUS MPUPOIBI KOCMHYECKHX OOBEKTOB.
Comueynasi cucrema. 3Be3/bl M MCTOYHHKHM WX dHepruu. Kiaccuduramms 3Be3n. DBOIIOIHSA
CoJHIIa ¥ 3Be31.

lNamaxTuka. Hpyrue rajakTHUKH. IIpocTpaHCTBEHHO-BpEMEHHBIE MacIITa0bl
HaOmonaemoit Beenennoit. IlpencraBnenne o6 sBomonmu Bceenennoit. Temwnas mamepus u
MeMHas SHEPIUsL.

IIpumepHbIi NepeYeHb NPAKTHYECKHUX U JIA0OPATOPHBIX PadoT (Ha BHIOOP y4YUTeJIs)

[Ipsimble n3MepeHus:

—  HW3MEpEHUE MTHOBEHHOM CKOpPOCTHU C MCIOJb30BAaHHUEM CEKYHIOMEpPA WM KOMIIBIOTEPA C
JTATYNKAMU;

—  cpaBHeHHE Macc (10 B3aHMMOJICHCTBUIO);

—  HU3MEpEHHUE CHJ B MEXAHUKE;

—  U3MEpEHUE TEMIEPATYPHI )KUIAKOCTHBIMUA U IIU(POBHIMU TEPMOMETPAMH;

—  OIICHKa CHJI B3aUMOJICHCTBHS MOJIEKYJ (METOIOM OTPhIBA KaIleJib);

—  HU3MEpEHUEe TEPMOJMHAMHUYECKUX [MapaMeTPOB rasa;

— u3mepenue DJ1C UCTOUYHMKA TOKA;

—  HW3MEpEHUE CWIbl B3aUMOJECHCTBUS KaTyIIKU C TOKOM U MarHUTa MOMOIIBIO 3JIEKTPOHHBIX

—  ompeleNeHHe Mepuojia 0OpaeH s JBOMHBIX 3Be3] (IIeYaTHbIC MATEPUAIIBI).
KocBeHHbIe U3MEpeHUsL:

—  H3MEpPEHHUE YCKOPCHHS;

—  U3MEepeHHEe YCKOPEHHUsI CBOOOIHOTO TaICHHS;

—  OIpEACIICHUE DHEPIUU U UMITYJIbCA [10 TOPMO3HOMY IIYTH;

—  U3MEpEHHE YIeNbHOM TeIUIOTHI IIABJICHUS JIb/a;



—  W3MEpeHHe HaIpPSDKEHHOCTH BHUXPEBOI'O 3JEKTPUYECKOTro Tois (MpH  HaOIIOAEHUH
AJIEKTPOMArHUTHOW WHTYKIINH);

—  U3MepeHHe BHYTPEHHETO COMPOTUBJICHUS MCTOUHHUKA TOKa;

—  OIpeJesIeHHUE MTOKa3aTells IPEIOMIICHUS CPEJibl;

—  u3MepeHue POKYCHOTO PAacCTOSHUS COOMPAIOLIECH M pacCerBaOLIEH JIMH3;

—  OmpeJeNieHue JUTMHBI CBETOBOM BOJIHEI,

—  OIpenesieHue MMIYIbCa M HHEPrMH YACTHLl NPU JBUKEHUM B MAarHUTHOM moje (1o
dbotorpadusim).

Habmroienue siBeHmiA:

—  HaONIo/leHue MEXaHUYECKUX SIBJICHUI B MHEPIUAIBHBIX M HEMHEPLHAIbHBIX CHCTEMax
0TCYeTa;

—  HaOIro/IeHne BBIHYXKICHHBIX KOJICOaHUN W pe30HaHCa,

— Habmonenue 1uddysuu;

—  HaOIro/ieHue ABJICHUS AIEKTPOMarHiTHON UHYKIINY;

—  Halxro/IeHNe BOJHOBBIX CBOMCTB cBeTa: AM(pakuus, HHTepPEepeHIIHs, MOJISIPH3aIINs;

—  HaOJIIOJICHHE CTICKTPOB;

—  BeuepHue HaOIrOAeHUs 3Be3/, JIYHBI U TUIaHET B TEIECKOI WX OWHOKIIB.

Uccnenosanus:

—  HCCIeNOBaHWE PABHOYCKOPEHHOTO JIBWKEHHS C HWCIOJB30BAHHUEM DIIEKTPOHHOTO
CEKyHJO0MEpPa WIN KOMIbIOTEPA C JaTYUKAMHY,;

—  HCCIeNOBaHME JIBWKECHHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO,

—  Hccrel0BaHKe LIEHTPAIBHOIO yAapa;

—  HCcCcIeloBaHWEe Ka4eHHUs IMITMH/IPA 110 HAKJIOHHOW TIIOCKOCTH;

—  HccleoBaHMe JBM)KEHUS OpOYHOBCKOM wactuisl (o Tpekam Ileppena);

—  HCCIeIOBaHHE U30TPOLIECCOB;

—  HccleloBaHMe H30XOPHOT0 Mpoliecca U OLeHKa aOCOIIOTHOTO HYIIS;

—  HCCIeOBaHHWE OCTHIBAHUS BOJIBI;

—  HCccIel0OBaHMEe 3aBHCHMOCTH HAINPSDKEHUS HA IMOJII0CaX MCTOYHMKA TOKA OT CHMJIBI TOKA B

—  HUCCleI0oBaHUE 3aBUCHMOCTH CHIIBI TOKA Yepe3 JIAMIIOUYKY OT HalpsKEHUsSI Ha Hel;

—  HCCIIeIOBAaHWE HAarpeBaHUs BOJIbI HArpeBaTeaeM HEOObIION MOIITHOCTH;

—  HUCCJIEeIOBaHUE SIBICHUS DJIEKTPOMArHUTHON UHYKIIUH;

—  HCCle0OBaHHE 3aBUCUMOCTH YIJIa MIPEJIOMIICHHUS OT YIjia MaJleHus;

—  HUCCJeIOBaHUE 3aBUCHUMOCTH PACCTOSHUS OT JIMH3BI O M300paKeHHsI OT PACCTOSHUS OT
JIUH3BI 10 TIPEAMETA;

—  HCCIIEJOBAHUE CIIEKTPa BOJOPOA;

—  HCCIIeIOBAHUE JIBIDKCHHS JBOMHBIX 3Be3[ (110 TIEYaTHHIM MaTepHaiaMm).

[TpoBepka rumote3 (B TOM YHCIie UMEIOTCS HEBEPHBIE):

— npu JABWKEHUHW Opycka 1O HAKIOHHOM TIIJIOCKOCTH BpeMs TepeMelIeHus Ha
OTIpe/ICIEHHOE PACCTOSHUS TeM OO0JIbIle, 4eM OoJbIle Macca Opycka;

— TpU JIBWKEHUH OpYyCKa MO HAKJIOHHOW IUIOCKOCTH CKOPOCTH MPSIMO MPOMOPIIMOHAIBHA
MyTH;

—  IIpH 3aTyXaHUHU KoseOaHU aMIUIUTy1a 0OpaTHO MIPONOPIUOHAIbHA BPEMEHH;

— KBaApaT CPEAHEr0 TMepeMelleHUs OpPOYHOBCKOW YACTUIIBI MPSMO MPOMOPLIHOHAICH
BpeMeHHu Habroaenus (mo Tpekam [leppena);

—  CKOPOCTb OCTBIBAHMS BOJbI JMHEHHO 3aBUCUT OT BPEMEHHU OCTHIBAHUS;

—  HampsDKeHUE MpHU IOCJIEN0BATEeIbHOM BKJIIOUYEHHUH JIAMIIOYKH U PE3UCTOpa HE PaBHO
CyMMe€ HalpsLKEHHUM Ha JIAMIIOYKE U PE3UCTOPE;

—  yroJl IpeJoMJIEHUS IPSIMO IPONOPIMOHANICH YTy MMaJIeHUs;

— TP MJIOTHOM CJIOKEHHUU JIBYX JIMH3 ONTUYECKUE CUJIBI CKJIAbIBAIOTCSI.

KoHcTpynpoBaHnue TeXHUYECKUX YCTPOUCTB:
—  KOHCTPYMPOBAHHE HAKJIOHHOW IUIOCKOCTH ¢ 3aaaHHbM KII/I;



—  KOHCTPYHpPOBaHHE PbIUaKHBIX BECOB;
—  KOHCTpYMpPOBaHHE HAKJIOHHOH IUIOCKOCTH, MO KOTOPOH OpYCOK IBHUXKETCS C 3aJlaHHBIM
YCKOpPEHUEM;
—  KOHCTPYMPOBAaHHUE 3JIEKTPOJBUIATEIS;
—  KOHCTPYMpOBaHHE TpaHchopMaTopa;
KOHCTPYMPOBaHUE MOJIENIH TEJIECKOIA UM MUKPOCKOIA.

TemaTuuyeckoe miaanuposanue 10 kiaace

HaumeHoBaHue pa3ieioB H TeM KonuyecTBo yacos
Yray06aéHnblii ypoBeHb
KunemaTuka MaTepuajbHOil TOUYKH 39
JAuHaMuKa MaTepHAJIbHOH TOYKH 17
3aKoHBI COXpaHEHUsI 23
CraTuka 6
PensiTuBHCTCKAsi MEXaHHUKA 7
MouekysipHas puzuka 13
Tepmoaunamuka 12
ArperaTHoe cocTosiHUE BellleCTBa 15
MexaHu4eckHe BOJHbI. AKYCTHKA 10
CuJibl 3JIeKTPOMATHUTHOIO B3aMMOJeHCTBUS TOYEYHBIX 12
3apsiioB.
JHeprus 31eKTPOMArHUTHBIX B3auMo/1eii cTBHIA 16
HeIOJABUKHBIX 3aPs/10B
Hroro 170

TemaTnyeckoe niaanuposanue 11 knace

HaumeHoBaHue pa3jiejioB U TeM KosmnyecTBo yacoB
Yray06aéHnblii ypoBeHb
DJIeKTPHYECTBO 19
MarHuTHoe noJie 14
DJIEeKTPOMATHUTHASA WHAYKIUS 9
Ilenu nmepeMeHHOr0 TOKA 10
DJIeKTPOMATHUTHBIE BOJTHBI 8
OrtpaskeHue U NMpeJiOMJIEHHE CBeTa 6
I'eomeTpnueckas onTuka 11




BouHoBasi onTHKa 8
KBanToBasi Teopus 11
du3nka BbICOKOI YHEPrumn 16
B0 U BCeJIEHHOI 8
IMoBTOpeHue U 0600IEHHE 33
IIpakTHyeckune padoThl 17

Hroro

170







