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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no pusrke Ha ypoBHE cpeHEro 001ero oopasoBanus pazpaboTaHa Ha OCHOBE MOJIOKEHUHN U TPeOOBAaHUH K
pe3ysibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeiabHOW mporpammsl, npenacrtaBieHHbIXx B @I'OC COO, a taxxke ¢ y4éTom
denepanbHOi pabouelt mporpammbl BocnuTanuss u KoHienmuu mnpenonaBaHus ydeOHoro mnpeamera «®Dusmka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoin denepannu, peanu3yonmx OCHOBHbIE 00pa30BaTENbHbIE TPOTPAMMBI.

[Iporpamma 1o Qu3uke omnpenenser o00s3aTeNbHOE NPEAMETHOE COJEp)KaHUE, YCTAaHABIMBAET PEKOMEHAYEMYIO
NOCJIEI0BATENbHOCTh M3YYEHHUSI TEM M Pa3/iejoB YYEOHOTo IMpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBs3€H, JIOTMKM Yy4eOHOTO IIpoliecca, BO3PACTHBIX OcoOeHHOcTel oOywaromuxcs. Ilporpamma mno @usuke paér
NPEJCTaBICHNUE O IIEJIAX, COJEpKaHUM, OOIIEH cTpaTeruy OOy4YeHHs, BOCIIUTAHUS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMU
yaeOHoTro TipeameTa « Pu3nKay Ha yriiyOJIEHHOM ypOBHE.

Nzyuenne kypca Qu3uku yriiyOa€HHOro YpPOBHS IMO3BOJISIET pealn30BaTh 3aJaud NpOoQeCcCHOHAIbHOW OpPHEHTAlUH,
HANpaBJIEHO Ha CO3JaHHME YCIOBUU MJsl TPOSBICHHUS CBOUX HMHTEIUICKTYalIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
00y4aroummMcsi, KOTOpbIe HEOOXOAMMBI JIJIsl TPOJOIHKEHNUS 00pa30BaHMs B OPTaHU3ANMAX MPOPECCHOHANBHOTO 00pa30BaHuUs
0 Pa3INYHBIM (PU3UKO-TEXHUUYECKUM U MHXCHEPHBIM CIEIUAIBHOCTSIM.

B mporpamMmMe no ¢usuke omnpenensrorcs IJIaHUPYEMble Pe3yJbTaTbl OCBOECHHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO
o0rmiero o6pazoBaHus: TMYHOCTHBIE, METAIIPEIMETHBIC, TIPEMETHBIE (Ha yriayOnEHHOM ypoBHE). HaydHO-MEeTO10I0THYeCKOi
OCHOBOW yIsi pa3paboTKu TpeOOBaHMII K JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM pE3yJbTaTaM OOyYarOIUXCs,
OCBOMBUIMX MporpaMMy no (u3MKe Ha ypOBHE CpeJHEero oOmiero oOpa3oBaHUS Ha YIrIyOJEHHOM YpOBHE, SIBIISETCS
CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

[Iporpamma no gpu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS Kypca (M3UKH Ha yriayOJIEHHOM ypOBHE, B TOM YHCIIE MPEAMETHBIC PE3yIbTaThl
0 To/1aM O0y4YeHUS;

coJepkaHue yueOHoro npeamera «@usuka» 1no rogam o0ydeHus..



[Iporpamma mo ¢u3Mke HMEEeT NPUMEPHBIM XapaKTep M MOXET ObITh MCIOJIb30BaHA YUUTEISIMU (UBHKK IS
COCTAaBJICHHs CBOUX pa0OYMX MTPOrpamMM.

[Iporpamma mo ¢u3MKe He CKOBBIBAET TBOPUECKYI0 HHMIIMATUBY YUWUTENEH M MPEIOCTaBISET BO3MOMXHOCTH JUIS
peaiv3allud pa3IMYHBIX METOAMYECKHUX IOAXOA0B K MPENOAABAHMIO (PU3UMKM Ha YIIIyOJEHHOM YpPOBHE IpPH YCIOBUHU
COXpaHeHHs1 0043aTEIbHON YaCTH COJIEp KaHMs Kypca.

dusuka Kak HayKa 0 Haubosee OOIMMX 3aKOHAX MPHUPOJIbI, BRICTyMAas B KauecTBE y4eOHOro mpeaMeTa B IIKOJe, BHOCUT
CYILIECTBEHHBIN BKJIAJ] B CUCTEMYy 3HaHUN 00 okpyxaroriem mupe. [IIkonpHBIN Kypc pusuku — cucreMooOpasyromui s
€CTECTBEHHO-HAYYHbIX YYEOHBIX IPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SIBJICHUII,
U3y4yaeMbIX XUMUEH, Ouosorueu, guznueckoil reorpadueid u acrpoHomueil. Vcnonb3oBaHMe W aKTMBHOE NPUMEHEHHE
busznyecKkux 3HAHUN ONpEeAeNuiIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe IHEpreTHKH,
TPAaHCIIOPTa, OCBOCHUS KOCMOCA, MOJyYEHHUS HOBBIX MAaTE€pHAJIOB C 3a/JlaHHbIMM CBoWcTBaMU. M3yueHue (U3MKUM BHOCHUT
OCHOBHOM BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromierocs, B (OpPMUPOBAHHWE YMEHUU
NPUMEHSATh HAYYHBI METO/I MO3HAHUS PU BBINIOJIHEHUH UMHU Y4€OHBIX HCCIIEOBaHUM.

B ocHOBy Kkypca (u3MKM Ha ypOBHE CpeaHero oOmero o0pa3oBaHUS TOJOXKEH pAd HACH, KOTOpble MOXKHO
paccMaTpuUBaTh KakK IPUHLIMIIBI €70 IIOCTPOEHHUS.

Hoea yenocmuocmu. B COOTBETCTBUY C HEN KyPC SIBIISIETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH COIECPKUT MaTEPHUAIl U3 BCEX
pa3nenoB PU3MKH, BKIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cOOTBETCTBHM C HEW MmaTepuan Kypca (GU3NKU OObETUHEH BOKPYT (U3NYECKUX TEOPHil.
Benyuum B kypce siBisieTcst popMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€PHUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraeT HCIOJb30BaHWE I'YMaHUTAapHOIO NOTEHLHUana (pU3N4ecKon
HAyKH, OCMBICJICHUE CBSI3M Pa3BUTHUS (U3HKHU C pa3BUTHUEM OOILIECTBA, @ TAKKE C MHUPOBO33PEHUECKHUMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpOoOIeMaMHu.

Hoea npuxnaonoii nanpasnennocmu. Kypc Guszuku yriyOIEHHOT0 YpOBHSI MpeJrosaracT 3HaKOMCTBO C ITHPOKUM
KPYyTOM TEXHMYECKUX U TEXHOJOTMYECKHUX NPWIOKEHUM M3YyYEHHBIX TEOpHM M 3aKOoHOB. IIpum 3TOM paccmaTpuBaroTcs Ha
YPOBHE OOIIMX NPEICTABICHUN U COBPEMEHHBIE TEXHUUECKUE YCTPONCTBA, U TEXHOJIOTHH.



Hoea rkonozuzayuu peannsyercs MOCPEICTBOM BBEIACHHUS 3JEMEHTOB COACPKAHUs, MOCBIIIEHHBIX IKOJIOTHYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHM, a Takke OOCYyX ACHHS Mpoliem
palMoOHAIbHOIO IPUPOIOTOIB30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cozepkaHusi IPOrpaMmbl 1Mo GU3HKE JOKHO OBITh MOCTPOCHO HA MPHUHIMIAX CUCTEMHO-AESTEIIbHOCTHOTO
noaxona. g Gusuku peanusaius 3TUX NPUHIMIIOB 0a3UpyeTcsl Ha UCIIOJIb30BAaHUU CAMOCTOATEIBLHOTO SKCIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYIOIEro (paktopa yuebHoro mporecca. st yrimyO6néHHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITEILHOTO
YUYEHUYECKOTO SKCIIEPUMEHTA, BKIIIOYAIOLIET0 (POHTAIbHbIE YYEHMUYECKHE OMbIThI MPHU H3YyYEHHMH HOBOIO MaTepHana,
nabopaTopHble paboThl U pabOThI MpakTHKyMa. [Ipu 3ToM BO3MOXKHBI J1Ba criocoba peanu3anuu (pu3ndeckoro npaktukyma. B
MEPBOM cllydae MPaKTUKyM TpoBoautcs 6o B koHie 10 u 11 kmaccoB, nmu00 mociie MepBOro M BTOPOrO MOJIYTOoJWi B
KKJIOM U3 3THX KJaccoB. BTopoii cocob — 3To uHTEerpanus paboT MpakTUKyMa B CHCTEMY JIAOOPATOPHBIX PabOT, KOTOPHIC
IPOBOJASTCA B Ipoliecce u3ydeHus pasnena (temsl). [lpu sTom moa paboTamu NpakTHKyMa MOHUMAETCSl CaMOCTOSITENIbHOE
UCCJIeIOBaHNE, KOTOPOE IIPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOr0, 0000MIEHHOTO BUa 0€3 MOIAaroBoi HHCTPYKIUH.

B nporpamme no ¢usuke cucremMa yYEHUYECKOTO IKCIIEPUMEHTA, Ja00paTOPHBIX padOT U MpPaKTHKyMma Mpe/ICTaBiIeHa
eIUHBIM TiepeyHeM. BbIOOp TeMaTuku Ajisi STUX BUAOB YUCHHMUECKUX MPAKTHUECKUX PabOT OCYIIECTBISETCS Y4aCTHUKAMU
00pa30BaTEIBLHOrO MpOIecca UCXO0I1 U3 OCOOCHHOCTEH MOYypOYHOro IJIaHUPOBAHUS U OCHAlEHUs kaOuHeTa ¢usuku. [Ipu
TOM OOecreunBaeTCsl OBJAJIEeHUE O0yYalOIIMMUCST YMEHUSIMU TPOBOJAUTH MPSMbIE U KOCBEHHbIE M3MEPEHHUS, UCCIICTOBAHMUS
3aBUCUMOCTEN (PU3NYECKUX BETUYHMH U MIOCTAHOBKY OMBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENSETCS PEIICHHI0 PAacYETHBIX M KAa4eCTBEHHBIX 3anad. llpu 3TOM misd pacu€THeIX 3anad
IPUOPUTETOM SIBIISAIOTCA 3aJ]aud C SBHO 33JaHHOM M HESBHO 33aJaHHOW (DPM3MYECKON MOJENBIO, MO3BOJSIOUINE MPUMEHSThH
M3YUYEHHbIEC 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3fena Kypca, TaK U MHTErpupys NPUMEHECHHE 3HAHWI U3 Pa3HbIX
pasnenoB. JIisi KadyecTBEHHBIX 3aJady MPUOPUTETOM SIBISIOTCA 3a/laHud Ha OOBSCHEHHE/TPEJCKAa3aHUuEe MPOTEKAHMS
¢bu3nyecKkux SIBICHUNH W TPOIECCOB B OKpY’KAIOLIEH >XKU3HHU, TpeOyromiue BbIOOpa (U3MYECKON MOJENU IS CUTyaluu
IIPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k mMaTepuanbHO-TEXHUYECKOMY 00€CTIeUeHHI0 yueOHOro mpoliecca Kype
¢u3uku yriayOaEéHHOro YpoBHSI HAa YPOBHE CPEIHEro o0miero oOpa3zoBaHUs JOJDKEH U3ydaThCsl B YCIOBUAX MPEIMETHOIO
kabuHeta. B xabunere Qpu3uku JOMKHO OBITH HE0OXoaUMOE JabopaTopHOe 000pyAOBaHUE IS BBIIOJHEHUS YKA3aHHBIX B



nporpaMme no (U3MKe YYEHHYECKHX ONBITOB, JAOOPATOPHBIX padOT M paldOT MpPaKTHUKyMa, a Takke JEMOHCTPALlMOHHOE
00opy1I0BaHHUE.

JleMoHCcTpannoHHOE 00OpynoBaHUE (POPMHUPYETCSI B COOTBETCTBUHM C MPUHLIMIIOM MUHUMAJIBHON OCTaTOYHOCTH M
o0ecrieunBaeT IOCTAHOBKY II€PEUMCIEHHBIX B IporpaMMe IO (U3MKE KIHOYEBBIX JAEMOHCTpalUd Uil HCCIeAO0BaHUs
U3y4aeMbIX SBIICHUI U MPOLIECCOB, SMIMPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 0O0OpyIOBaHUE sl YUYEHHYECKHX MPAKTUYECKHMX paboT ¢GopMupyercs B BHIE TEMaTHUECKHUX
KOMIUIEKTOB M OOecreynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMILUIEKTHI
71a00paTOPHOTO O0OPYOBAaHUS [OJKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUHM AHAJIOTOBBIX M LU(POBBIX
npuOOpPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ TU(POBHIX TaO0OPATOPUIA.

OCHOBHBIMU LENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUH SIBISIOTCS:

dbopMupoBaHHE HHTEpeca M CTpEeMJICHHS OOydyaloUMXxcs K HayyHOMY MW3YUYEHHUIO MPUPOAbI, pPa3BUTHE UX
MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe MO3HAaHUS W (POPMHUPOBAHUE HCCIIEIOBATEIHCKOTO OTHOIIEHUS K
OKPY>KaIOIINUM SIBIICHUSIM;

(GbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHs] OCHOB CTPOEHHS MaTepuu U (yHIaMEHTaIbHbIX
3aKOHOB (DU3UKH;

dbopMupoBaHre yMEHUN OOBSCHATH SIBJICHHS C UCIIOIB30BaHNEM (DU3NUYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupoBaHUEe TPEICTABICHUN O POIU PUMKH SIS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BHUTHE MPEACTABICHUN 0 BO3MOXKHBIX cepax Oymaymien mpodeccHoHaIbHOM IeaTeTbHOCTH, CBSI3aHHBIX ¢ (DU3HKOM,
HOJIrOTOBKA K JaJIbHENIEMY OOy4EHHUIO B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3TUX Liele oOecrednBaeTcs pelieHHeM CIEAYIOIUX 3a]ad B Mpollecce M3yueHUs Kypca (M3MKH Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HAHUNH 00 OOMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOUYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMupoOBaHHE YMEHHI MPUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NYECKUX SBICHUN B MPHUPOJAC U IS
NPUHATHSA MPAKTUUYECKUX PEIICHUI B MOBCEHEBHON KU3HU;



OCBOEHHE CIOCOOOB pEIICHUsT Pa3INMyYHbIX 3a/lad C SBHO 3aJaHHON (DU3MUECKON MOJIENbIo, 3aad, MoApa3yMeBaIOIINX
CaMOCTOSITENTbHOE CO37aHue (PU3MUEeCKOW MOJenH, aJACKBATHOW YCIOBUSM 3a7aud, B TOM YHCIE 33Ja4 HH)KEHEPHOTO
XapakrTepa;

NOHUMaHue (PU3MYECKUX OCHOB U MPHUHIHUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOIMUECKHUX IMPOIECCOB, MX
BIIUSIHUA Ha OKPY’KAIOIIYIO CPENY;

OBJIQZICHHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHHS W TMPOBENEHHUS (PU3UUYECKHX 3KCIEPUMEHTOB, aHANU3a H
MHTepIIpeTaluy nHPOPMaLH, ONpeIeIeHHs TOCTOBEPHOCTH MOJIYUYEHHOIO Pe3yJIbTaTa;

CO3/IaHM€ YCJIOBUH JIs1 pa3BUTHsI YMEHUI MPOEKTHO-UCCIIE0BATENBCKOM, TBOPUECKOM €SI TEIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCuoHaNbHOM AESTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO yrnyOnéHHBIN ypoBeHb H3y4deHHs yueOHoro mpeamera «Pusnka» Ha
YpOBHE cpeaHero oOIiero oopa3oBaHHs BbIOMpaeTCs OO0y4arOUMMUCA, TUIAHUPYIOIIMMU TMPOJIOJDKEHHE 00pa30oBaHUsS IO
CHEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

Ha u3ydenue ¢usuku (yriyOn€HHbIA YPOBEHb) Ha YPOBHE cpeaHero oduiero oopasoBanus orsoautcs 340 yacos: B 10
kiacce — 170 gacoB (5 yacoB B Hezeno), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemplii B mnporpamMmme 1o (U3MKE IMEpeueHb JIabOpaTOPHBIX M MPAKTHUECKUX pabdoT  sBISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JIeJaeT BbIOOP MpOBEIEHUs JTa0OpaTOPHBIX PadOT U OMBITOB C YYETOM HHIWBUYATbHBIX
0COOCHHOCTEH 00yJaroOIUXC.



COAEPKAHUE OBYUEHUASA
10 KIJIACC

Paznen 1. Hayuynblii MeTOJ MO3HAHMS IPUPOBI.

dusnka — PyHmamMeHTagbHas Hayka o mnpupoje. HaydHbiii MeToj MO3HAHUS U METOJbl MCCIICIOBAHUS (PU3MUECKUX
SBJICHUI.

DKCTHEpUMEHT U TeOpHsl B TIPOIECCe TTO3HAHUS TPUPOsl. HabmroeHne u SKCnepuMeHT B (PU3HKE.

CriocoOb1 u3MepeHus: (PU3NYECKUX BEIMYMUH (aHAJIOTOBbIE M IU(POBBIE M3MEPUTENbHBIE MPUOOPHI, KOMITBIOTEPHBIE
JATYNKOBBIC CCTEMBI).

[TorpemrHocTy U3MEpEeHU PU3NUECKUX BETUYHUH (a0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (PpU3NYECKUX SIBICHUN W TPOIECCOB (MaTrepuaibHash TOYKa, aOCONIOTHO TBEPIOE TENO, HeaabHas
KUJKOCTb, WJEaJbHBINA Ta3, TOUeUHbIN 3apsn). I'unore3a. ®usznueckuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. Duznueckas
Teopusl.

Ponb 1 Mecto ¢u3uku B pOpMUPOBAHMN COBPEMEHHON HAyYHOM KapTUHBI MUPA, B TPAKTUYECKOHN AESTEIbHOCTHU JTHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmukKym.

W3mepenne cuibl TOKa M HANpsDKEHHS B LMK IOCTOSIHHOTO TOKa NPH TOMOIIM aHAJIOTOBBIX U IU(POBBIX
WU3MEPUTEBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1u(poBoil nadbopatopuert no ¢usuke. Ilpumepsl u3mMepeHHUs (PU3NYECKUX BEJIMYMH NPH MOMOILU
KOMIIBIOTEPHBIX JATYUKOB.

Pa3pgen 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABmkeHNUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMKEHUS. Cuctema OTCUETa.

[Ipsimast 1 oOpaTHas 3a/1a4M MEXAHHUKH.

Paguyc-BekTOp MaTepuaibHOM TOYKH, €0 IMMPOCKIMU HA OCU CUCTEMBbI KOOpAUHAT. TpaekTopus.



[lepemernienue, CKOpOCTh (CpeIHsAS CKOPOCTh, MTHOBEHHAS] CKOPOCTh) U YCKOPEHHUE MATEPUATIbHON TOUKHU, UX MPOEKIINH
Ha OCHU cUCTeMbl KoopauHat. ClioXKeHHe MepeMeIIeHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIUHEWHOE IBHXKEHUE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U IyTH
MaTepHaIbHON TOUYKH OT BPEMEHHU U UX rpaduKH.

CBoOonHOEe majeHue. YCKOpeHue CBOOOJHOro mnajeHus. J[BuxeHue Tena, OpOIIEHHOrO MOJ yIJIoM K TOPU30HTY.
3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH M YCKOPEHUSI MaTepUAIbHOM TOYKU OT BPEMEHU U X rpaduKu.

KpuBonuHeitHoe nBHKEHHE. [[BMKEHHE MaTepHalbHOM TOYKM IO OKPYKHOCTHU. YTJIOBAs W JIMHEWHAs CKOPOCTb.
[lepuon u yactora obpaienus. LlenTpoctpeMutenbHoe (HOpMAIbHOE), KacaTeabHOE (TaHT€HIIMATBHOE) U MOJIHOE YCKOPEHHE
MaTEPUAIIbHOU TOYKH.

TexHUYeCKHe yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: CIIUAOMETP, ABH)KEHUE CHAPSAOB, LIEMHbIE, IIECTEpEHYATHIE
U peMEHHBIC TIepeaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl 0TCUETA, MILTIOCTPAIUS KHUHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

CniocoOnI uccie10BaHus JBUKECHUI.

Nnmroctpanus npeneabHoro nNepexoia U U3MEPEHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBiienne CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIrii0BOI CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEW, TPACKTOPHUI, CKOPOCTEU IBUKEHUS OJHOTO U TOTO K€ TEJIa B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKkmuxKym.

N3yueHre HEpaBHOMEPHOTO JIBH>KEHUS C LIETIBIO ONPEEIECHNS MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHHs Ipy NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBHKEHUH IO HAKIIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHYKEHUU.

H3mepenne yckopeHus: CBOOOTHOTO MaieHHsI (PEKOMEHIOBAHO MCTIOIL30BaHME IU(PPOBOI JTa00paTOPHH).



N3yyenue ABUXKEHUS Tena, OpOIIEHHOrO0 TrOpU30HTANBbHO. [IpoBepka THUMoOTE3sl O NPSIMON MPONOPLHMOHATBHOM

3aBUCUMOCTHU MCKAY NAJIbHOCTBIO MoJI€Ta U HaYaJIbHOM CKOPOCTBIO TCJIA.

N3ydeHne nBUKEHU TeJla 110 OKPYKHOCTH C IIOCTOSTHHOM I10 MOJIYJIH0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHo/ia 00pallleHns KOHUYECKOr0 MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHeprmaneubie cucteMsl orcuéra. [IpuHuun otHocurensHocTH [anunes. HemnepunanbHbie

CHUCTEMBI OTCYETA (OIpeIeTICHUE, TPUMEDPHI).

Macca Tema. Cwia. [IpuHIun Cyneprio3uiuy CUil.

Bropoit 3akoH HproTOHa A1 MaTEpUaNbHOM TOYKH.

Tperuit 3axkoH HproTOHA U1 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON M HHEPTHOM MacCHhl.

Cuna TsbKecTH. 3aBUCUMOCTh YCKOPEHMsSI CBOOOJHOTO MAaJEHUs OT BBICOTHI HaJ IOBEPXHOCTHIO IUIAHETBI U OT

reorpaguueckoil mupoTsl. J{BrmkeHrne HeOECHBIX TeNl U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHXKyIIErocs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIbKEHUS M cuia Tpenus mokosd. Koaddumument tpenus. Cuna

COIIPOTHUBJICHUA IIPHU ABUKCHUU TCJIa B JKUAKOCTH UJIN I'a3C, €€ 3aBUCUMOCTH OT CKOPOCTH OTHOCUTCIIbBHOT'O IBUKCHUA.

Hasnenue. I'mapocrarnueckoe nasinenue. Criia Apxumena.

TexHuyeckue ycTporucTBa U TEXHOJOTHUECKUE MPOIECCHI: MOAIINITHUKY, IBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.
Hemoncmpayuu.

HabGnronenue nBM>XEeHMs Tl B MHEPIUAIbHBIX M HEMHEPIMAJIbHBIX CUCTEMAaX OTCUETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO HEWMHEPIHUATbHOU

CUCTEMBI OTCUETA.

CpaBHGHI/Ie paBHOHeﬁCTBYIOMGﬁ MNPUIOKCHHBIX K TCJIY CHUJI C IPOU3BCACHHCM MACChI TCJIa Ha €TI0 YCKOPCHHC B

WHEPLUUAIBHONW CUCTEME OTCUETA.

PaBenctBo CWJI, BOBHUKAKOIIUX B PC3YJIbTATC BBaHMOHeﬁCTBHﬂ TCJI.



HN3mepenne macc no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBbEME U MAICHUU.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuxKym.

N3mepenne paBHOACHCTBYIOIICH CHII TIPH ABMXKCHUH OpyCKa MO HaKJIOHHOM TIIOCKOCTH.

[IpoBepka rumnore3sbl 0 HE3ABUCUMOCTH BPEMEHU JBUKEHUSI OpycKa N0 HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE
OT €r0 MaccChl.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U PE3NHOBOM 00pasiie, OT UxX JAePOopMaIlny.

W3yuenue ABUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JIETKuil OJI0K.

N3mepenune ko3¢ duiireHTa TpeHuUs 1Mo BeJIMYUHE yriIoBoro koddduimenta 3aBucuMocTd Fo,(N).

HccnenoBanue nBuxKeHUs OpycKa M0 HAKJIOHHOW IJIOCKOCTH € MEPEeMEHHBIM KO3 PUIIUEHTOM TPEHUSI.

N3yueHne nBUXKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoGcomoTHO TBEPoe Teno. [locTynarenbHoe U BpalaTeabHOe ABUKEHUE TBEPAOTO Teia. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpamnieHus. [1neyo cubl. CrioxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TEA.

VYcroitunBoe, HeyCTOHYMBOE, Oe3pa3IMIHOe PaBHOBECHE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE TPOLECCHl: KPOHIUTEWH, CTPOUTENbHBIA KpaH, pelETyaThie
KOHCTPYKIIUH.

Hemoncmpayuu.

VY ci1oBusl paBHOBECHUSL.

Bunsl paBHOBECHS.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanue ycnoBUil paBHOBECUS TBEPIOIO Tella, UMEIOLIET0 OCh BPAILICHMUS.



KoHcTpynpoBaHHe KPOHIUITEMHOB U PACUET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexanuke.

MMitynbC MaTEpUAIBHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LIEeHTp Macc cucTemMsl MaTepuaibHbIX ToOUeK. Teopema
O IBM>KEHUU LIEHTPA Macc.

VMmyJibCc CHIIBI M N3BMEHEHNE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE BUKEHHE.

MoMeHT uMmnyJibca MaTepuanbHOM TOUKU. lIpeacraBnenrne o COXpaHEHMM MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

Pabora cuiibl Ha MajoM U Ha KOHeYHOM mepemenieHun. ['paduueckoe npeacrapneHne paboThl CUTIBL.

MO1HOCTb CUIIBL.

Kunernueckas s3Heprus MaTepuaabHOU TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOM dSHEPTruu MaTepuaibHON TOUKH.

[loTeHUMaNbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHnmanbHas oHeprud. [loTeHnManbHast DSHEPrUs yHIpPyro
nedopMupoBaHHON TpyxuHbL. [loTeHIManbHas 3HEpPrus Tela B OJHOPOAHOM TrpaBUTalMOHHOM Tmoje. [loTeHumanbHas
DHEPrus Teja B TPABUTALIMOHHOM II0JIE OJHOPOJHOTO 11apa (BHYTpH M BHeE mapa). Bropas kocMuueckas cKOpocTb. Tperbs
KOCMHYECKAsI CKOPOCTb.

CBsi3b pa0bOTHl HEMOTEHUUAJIBHBIX CHJI C M3MEHEHHEM MEXAHMYECKOW 3HEPruu CHUCTEMbI Tel. 3aKOH COXpaHEHHUS
MEXaHWYECKON IHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHyun U1 HI€aIbHOM )KUIKOCTH KaK CJIEICTBHE 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJIET,
THUPOCKOTI, (UTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHHUE.

N3Mepenne MOIIHOCTH CHUJIBI.



W3meHeHue 2HEpruu Teja Mpu COBEPIIEHUN PAOOTHI.

B3anmHbIe npeBpamieHns KWHETUYECKOW W MOTCHUUAIBHOM 3HEPrUi NMPU JCUCTBUM HA TEJIO CHIIbI TSXKECTU U CHIIBI
YIPYTOCTH.

CoxpaHeHue 3Hepruu Mpu CBOOOHOM Ma/ICHUH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenune nmnynbca Tejia 1o TOPMO3HOMY ITYTH.

W3mepenne cuitbl TAru, CKOPOCTH MOJACIN IEKTPOMOOWIISI U MOIITHOCTH CUJIBI TATH.

CpaBHEHME NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA TIPU YIIPYTOM B3aUMO/ICMCTBUM.

N3Mepenne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS TOTCHIIMAIIBHON YHEPTUHU TIPY>KUHBI C pa0OTON CUIIBI TPEHHUS.

Onpenenenue pabOThI CUITBI TPEHUS MTPU IBMXKEHHUH TeJIa TI0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Mosekyasipuas Gu3NKa 1 TEPMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYIAPHO-KUHEMUYECKOI MEOPUU.

OcHOBHBIE TIONIOKEHMST MoJeKyJsipHO-kuHeTH4ueckot Teopun (MKT), ux omnbiTHoe o6ocHoBanue. Juddysus.
bpoyHOBCKOe nBMkeHUE. XapaKTep ABUKEHUS U B3aUMOIECHCTBHS YacTHUI BellecTBAa. MOJENN CTPOCHHUS Ta30B, )KUJIKOCTEN U
TBEPJIBIX TEJT U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojieNiel. Macca u pazmepsl Mosiekyn (aTtomoB). KonudyecTBo
BemiecTsa. [locrossHaas ABoragpo.

TemnoBoe paBHoBecue. Temneparypa u criocoObl e€ uzmepenust. [llkana remmnepatyp Lleabcust.

Mopenb HAEATBHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHIBI ra3a JBHXKYTCS XAaOTHYECKHM W HE
B3aUMOJICMCTBYIOT JIPYT C APYTOM.

["a3zoBbie 3akoHbl. YpaBHeHne MenaeneeBa—Kianeitpona. AdcomoTHas Temneparypa (mkana temneparyp KenbBuna).
3akon JlanbroHa. M3omporieccsl B U1eadbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM BemecTBa. ['paduueckoe mpencTaBlieHue
M30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBs3p MEXKIY JABIICHUEM W CPEAHEW KHUHETMYECKOM SHEPrueil MOCTYyNAaTEbHOTO TEIUIOBOTO JBUKECHUS MOJEKYJI
UJICATLHOIO ra3a (OCHOBHOE YPaBHEHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICATBHOTO Ta3a).



CBsi3b  aOCONIOTHOM  TeMmmepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBbl CO CpPEIHEH KHWHETHYECKON HSHeprueiu
IIOCTYNATEIBHOTO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTMUECKHE MPOLIECCHI: TEPMOMETP, GapoMeTp, NOTyuyeHUE HAHOMATEPUaIOB.

Hemoncmpayuu.

Mopenu nBUKEHUs YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3amuceio peaqbHOro OpOyHOBCKOTO TBUKEHHUS.

Huddys3ust sxuakocTei.

Mogens onbita IlTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpucTalsInueCKUX PELETOK.

HabGmronenue u rcciieoBaHue N30IPOLIECCOB.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanue nporecca yCTaHOBIEHUS TEIUIOBOIO PAaBHOBECHS IPU TEIUIOOOMEHE MEXTy TOpSIYei U XOJIOAHON BOJOM.

N3ydeHne nzoTepMuyeckoro npoiecca (peKOMEHA0BaHO HCII0Ib30BaHue LU(POBO 1a00paTOpun).

N3ydyeHnne n30X0pHOTO Ipolecca.

N3yuyenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (TZl) cuctema. 3agaHue BHEIIHUX YCJIOBHH Il TEPMOAMHAMHYECKOW cucTeMbl. BHemHue u
BHYTpPEHHHE MapaMmeTpsl. [lapaMeTpsl TEpMOIMHAMUYECKOM CUCTEMBI KAK CPEIHHUE 3HAYEHHUs BEJMYMH, OINMCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoamHaMuku. CaMomnpou3BOJIbHAS PENaKCalUs TEPMOJMHAMUYECKOW CHCTEMBI K TEIIOBOMY
PaBHOBECHIO.



Mogene wuaeanpHOrO ra3a B TEPMOAMHAMHUKE — CHCTEMA YpaBHEHMU: ypaBHeHue MenpaeneeBa—Knaneitpona u
BBIPQKCHUE 11 BHYTPEHHEW SHEPTUU. Y CIOBUS NPUMEHUMOCTH 3TOM MOJENIHM: HU3KAas KOHLEHTPAaUHWs YacCTHI], BBICOKHE
TeMIepaTypsl. Beipaxenue 1isi BHyTPEHHEN SHEPTUU OJTHOATOMHOTO UAEAIBHOIO Ta3a.

KBazucratuyeckue U HECTATUUYECKHUE TTPOIIECCHI.

DneMeHTapHas paboTta B TepMoiuHamMuke. Beranciienne pabotel 1o rpaduky mpoiiecca Ha pV-auarpaMmme.

Temnnonepenada kak crmocod u3MEHEHWs BHYTPEHHEH dHEPTUN TEPMOJIMHAMUYECKON CHCTEMBI 0€3 COBEPITICHUST pabOTHI.
KonBek1usi, TEIIonpoBOIHOCTb, H3ITyUYCHUE.

KonndectBo TemnoTel. TemoéMKOCTh Tella. YAeabHas W MOJSIpHAs TEIUIOEMKOCTH BELIECTBA. YpaBHeHUE Maiiepa.
VYaenbHas TemyioTa cropaHus TomumMBa. Pacu€r konudecTBa TEmNIOTH mpu Terionepenade. [lonstue o0 anmabaTHOM
poLuecce.

[lepBbiii 3akoH TepMoauHamuku. BHyTpenHss sHeprus. KommuecTBo TemaoTel W paboTa Kak Mepbl M3MEHEHUS
BHYTPEHHEN YHEPTUH TEPMOJIUHAMUYECKOU CUCTEMBI.

BTopoii 3akOH TEpPMOAMHAMUKHM [JI1 PAaBHOBECHBIX TMPOILIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKONU CHCTEMBI IPOXOIUT SANHCTBEHHAS afauadara. AOCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TepMOAMHAMUKY JIJIT HEPABHOBECHBIX MPOIIECCOB: HEBO3MOKHO MEPEIaTh TEILIOTY OT 00Jiee XOJIOIHOTO
Tena K 0osee HarpetoMy 6e3 komrmieHcaruu (Knaysuyc). HeoGpaTuMocTs IPUPOIHBIX ITPOILIECCOB.

[Tpunnune! gercTBus TernoBbix MamuH. KIT/I.

Makcumansnoe 3auenue KII/I. Hukn Kapno.

DKOJOTMYECKHUE aCIEKThl UCT0JIb30BaHUsl TEIJIOBBIX ABUTaTeseil. TermnoBoe 3arps3sHeHUE OKPYKAIOIIEH Cpeibl.

TexHuYecKre yCTPOUCTBA U TEXHOJIOTHYECKHUE TTPOILIECChI: XOJOAMIbHUK, KOHAUITMOHED, TU3EIbHbBIN U KapOIOpaTOPHBIN
JIBUTaTely, apoBasi TypOrHA, MOJYYEHUE CBEPXHU3KUX TEMIIEpATyp, YTUIN3AIMS TEIUIOBBIX» OTXOJIOB C MUCIOJIb30BAHHEM
TEIJIOBOTO HACOCA, YTHIIN3AIKS OMOOPTaHUIECKOTO TOTUIABA JIJISl BEIPAOOTKH «TETUIOBOY U AJICKTPOIHEPTHH.

Hemoncmpayuu.

N3meHeHne TemmepaTypsl py a1uadaTHYeCKOM PaCIIMpPEHUH.

Bo3aynmHoe orauso.

CpaBHeHUE yAENbHBIX TEITIOEMKOCTEH BEIIECTB.



CrniocoObl N3MEHEHMSI BHYTPEHHEN SHEPTUU.

HccnenoBanne aquabaTHOro mpoiiecca.

KomrbroTepHble MOAENH TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKmMuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccenenoBanne npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aarnabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBSA3U SHEPTUU MEKMOJIEKYJIIIPHOTO B3aUMOJICUCTBUS U TEMIEPATYPbI KUIIEHUS KUJKOCTEM.

Tema 3. Azpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoobi.

[TapooOpa3oBanue u KoHACHCaNMs. Micnapenne u kumneHue. Y neiapbHas TEIioTa mapooopa3oBaHusl.

HacepiienHble 1 HeHachleHHbIE Mapbl. KayecTBeHHAas 3aBUCUMOCTH IUIOTHOCTH M JABJICHUS HACBILIEHHOTO Iapa OT
TEeMIIepaTyphl, UX HE3aBUCHUMOCTb OT 00bEMa HACBHIINIEHHOTO Mapa. 3aBUCHUMOCTb TEMIMEpaTypbl KUIEHUS OT JABJICHUS B
JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Ttemo. Kpucrammmueckue u aMopdHbie Teina. AHH3OTPONUS CBOWCTB KpucTauioB. [lnaBrneHue wu
KpUcTai3aius. Y aenbHas Tersiora miaasiaeHus. Cyonumanms.

Hedbopmaruu BEporo Tena. Pactsokenne u cxatue. Casur. Moayins FOnra. [penen ynpyrux aedopmariuii.

TennoBoe pacmMpeHre KXUIKOCTEH W TBEPABIX Tell, 0ObEMHOE U JIMHEHHOE paclIMpeHue. AHTAPMOHU3M TEIUIOBBIX
KOJIeOaHMI YaCTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO paCUIUPEeHHs Tell (Ha KaYeCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTrUM B (Pa30BbIX MEPEX0aX.

VYpaBHeHME TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTskeHUE. KoaddumumenT moBepxHOCTHOro HaTskeHUs. Kamwwisapueie siBneHus. [laBnenue mon
VCKPUBIIEHHOM MTOBEPXHOCTHIO KuAKOCTH. Popmyna Jlannaca.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUECKUE MPOLECCHI: KUAKHE KPUCTAIUIbI, COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpayuu.

TernnoBoe pacmmpeHue.



CBoOIICTBa HACHILIEHHBIX NTAPOB.

Kunienune. Kunenue nmpy noHM>KEHHOM JTaBJICHUU.

M3mepenue CUilbl TOBEPXHOCTHOT'O HATSAKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBanue.

Kanunnsipasie siBIeHUS.

Mopaenu HEeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObl U3MEpEHHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUJIABJICHUS KPUCTAIUIMYECKOTO BEHIECTBA.

Buner nepopmanuii.

Hab6monenne mansix aedopMariui.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKmMUKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepenne yaenbHOM TEIIOTHI IIJIaBIEHUS JIbA.

N3ydyeHne CBOMCTB HACBILIECHHBIX IAPOB.

N3mepenne abCcoIOTHOM BIIaXKHOCTH BO3AYyXa M OLIEHKA MAacChl MApOB B TOMEIICHHUH.

N3mepenue kodduiirieHTa TOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayis FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaliii pe3nHOBOTO 00pasiia OT MPHIIOKEHHOM K HEMY CHIIBI.

Paznen 4. DiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzauus Tea U €€ MNPOSBICHUSA. JJNEKTpUYEeCKUU 3apsa. JlBa Buaa sieKkTpuueckux 3apsanoB. lIpoBogHukw,
JUBJIEKTPUKHU U TTOIYIIPOBOAHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUH 3aps/l. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

B3aunmoneiictBue 3apsaoB. Toueunsie 3apsapl. 3akoH Kynona.

Dnektpuueckoe noise. Ero neiicTBre Ha dIEKTPUUECKUE 3apsibl.



Hanpsoxk€aHocTh anekTpuueckoro nosis. [IpoOusiit 3apsia. JInHuM HAanpsHKEHHOCTU 3JIEKTPUYEcKOro nois. OqHopoaHOe
AIEKTPUYECKOE T0JIE.

[loTeHIHAIBHOCTD DJIEKTPOCTATUYECKOTO oM. Pa3HOCTh NMOTeHHManoB M HanpspkeHue. [loreHnumansHas dHeprus
3apsna B JJIEKTpocTaTHyeckoM mosie. lloTteHuman smekTpoctatndeckoro mnoiid. CBs3b HANPSHKEHHOCTH TMOJS M Pa3HOCTH
MOTEHIMAJIOB JUISl JIEKTPOCTATHYECKOTO MO (KaK OJHOPOJAHOIO0, TAaK U HEOAHOPOIHOTIO).

[IpyHIMT CyNEpIO3ULINN IJIEKTPUIECKUX TOJIEH.

[Tone Touyeunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cepsl. [loje paBHOMEPHO 3apsHKEHHOTO 1Mo 00BEMY Iapa.
[Tone paBHOMEPHO 3apsHKEHHOM OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN  HANpsHKEHHOCTH OTUX TMOJed |
DKBUITOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3apsIIOB.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM T0JIE. [ManeKkTpudecKas MpOHULIaeMOCTh BELIECTBA.

Konnencartop. D5eKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD TUIOCKOTO KOHIEHCATOpA.

[TapannenbHOE COETMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COENMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTULIbI B OTHOPOJIHOM DJIEKTPUUECKOM IT0JIE.

TexHuyeckre yCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOIL, AIEKTPOMETP, SJIEKTPOCTaTUYECKas 3allNTa,
3a3eMJIEHHE JIEKTpOnpuOOpOB, KOHIEHCATOPhI, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHLUII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKECHHBIX IUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B JIIEKTPUYECKOM IIOJIE.

DneKkTpocTaThuyecKas 3amuTa.

Y CTpoHCTBO U JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM U NMTEPEMEHHON EMKOCTH.



3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOMIAAW IUIACTUH, PACCTOSHUS MEXKIYy HUMH U
JTUIEKTPUYECKOW POHULIAEMOCTH.

DHeprust 3JEKTPUYECKOTO MOJIS 3apsKEHHOIO KOHJIEHCATOoPA.

3apsiKa U pa3psika KOHJIEHCATOpa YepeE3 pe3UCTop.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

OneHka cui1 B3aMMOJICHCTBHS 3apsHDKEHHBIX Tell.

Habmroienue npeBpallieHus: SJHEPrUH 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO U3TYUEHHS CBETOAHO/A.

N3ydyeHne npoTekaHus TOKa B LIENU, COAEPIKAILECH KOHIEHCATOP.

Pacrnipenenenne pa3HOCTH NOTEHIMAIOB (HAPSDKEHMS ) IPU NTOCIIE0BATENbHOM COEMHEHUU KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuslil 31eKmMpuiecKuii mok.

Cuita Toka. [TocTOsHHBIN TOK.

YcnoBus cymecTBOBaHUs MOCTOSHHOTO 3JIEKTpUUecKoro Toka. Mcrounnku toka. Hanpsokenune U u 3/1C &.

3akoH Oma 151 ydacTKa LenH.

DNEKTPUYECKOE CONMPOTUBIEHUE. 3aBUCUMOCTb COIPOTHUBIIEHUS] OJHOPOJHOTO IPOBOJHUKA OT €ro JUIMHBI U IUIOIIAIN
IIOIIEPEYHOr0 CEUYCHUS. Y IEJIbBHOE CONIPOTUBIICHUE BEIIECTBA.

ITocnmenoBarenpHOE, NapaiIeIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOJHUKOB. Pacy€r pa3BEeTBIEHHBIX JJIEKTPUUYECKUX
neneit. [Ipasmma Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—JIeHna.

MOIIHOCTB MEKTPUIECKOTO TOKA. TernnoBast MOIHOCTD, BBIIEIISIEMAsi HA PE3UCTOPE.

OJIC u BHyTpeHHEEe CONMPOTUBJIECHHWE MCTOYHMKA TOKa. 3akoH Oma JyIs MOJHOM (3aMKHYTOM) AJIEKTPUYECKOU IIEIu.
MomHoOCTh UCTOYHHKA TOKA. KOpOTKOE 3amMbIkaHue.

KonzeHncaTtop B ienu OCTOSIHHOTO TOKA.

TexHnueckue yCTpOHWCTBA U TEXHOJIOTUYECKUE IMPOLECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DIECKTPUYECKOU
DHEPIUH.

Hemoncmpayuu.



N3mepeHne cuiibl TOKAa U HaNPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUIIBI TOKA OT HAIIPSDKEHUS IS pE3UCTOPA, JJAMITbl HAKAJIUBAaHUSA U CBETOANOIA.

3aBUCUMOCTb COINIPOTHUBIICHHSI LWIMHAPUYECKUX NPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOIO CEYEHHs U
Marepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONPOTUBIICHUS MTPU MOCTOSHHOM HANPSHKEHUH.

[Tpsimoe uzmepenue D/1C. KopoTkoe 3aMbIKaHU€ raIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

CriocoObl coenHeHUst ICTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHIUAIIOB MEK/Ty MTOJIFOCAMH HCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccenenoBanne CMENIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSKEHUS JIJIS JIaMITbl HAKAJIMBAHUS.

VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETpPA).

N3mepenne D/1C 1 BHyTPEHHETO CONTPOTUBIIEHUS HCTOYHHUKA TOKA.

Hccnenosanne 3aBucuMocty J/]C ranbBaHUYECKOTO AJIEMEHTA OT BPEMEHU IIPU KOPOTKOM 3aMbBIKAHHH.

HccnenoBanne pa3HOCTH MOTEHIUAIIOB MEK/Ty MTOJIFOCAMH HCTOYHHMKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DnexTpudeckas NPOBOAMMOCTD Pa3IMYHBIX BEIIECTB. JJIEKTPOHHASI MIPOBOJUMOCTbH TBEPABIX METAUIOB. 3aBUCHUMOCTh
CONPOTHUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBogHuku. CoOCTBEHHass M NIpUMECHAas MPOBOJAUMOCTh MOJYNPOBOAHUKOB. (CBOIICTBAa p—h-lepexofa.
[TorynpoBOTHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B DJJIEKTPOJIUTAX. OJJNEKTPOJMTHYECKAsT AUCCOLMAlUs. OIEKTpoiau3. 3akoHbl Papanes s
AIEKTPOJIN3A.



DNeKTpUYeCcKni TOK B ra3ax. CaMOCTOSATENbHBIA U HECAMOCTOATENBHBIA pa3psia. PaznuyHble TUIIBI CAMOCTOSITENBHOTO
paspsga. Monuus. [1na3sma.

TexHuyeckue ycCTpoiiCTBa M NPAaKTHUYECKOE MPUMEHEHME: Ta30pa3psAHble JIaMIIbl, 3JIEKTPOHHO-TyueBas TpyoOKa,
HOJIyTIPOBOIHUKOBBIE MPUOOPBL: IUOA, TPAaH3UCTOP, (OTOAMOJ, CBETOAUO, TaJIbBaHUKA, pa()UHUPOBAHNE MEIH, BBIIJIABKA
AIFOMHUHMUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTH CONPOTHUBIICHHS METAJJIOB OT TEMIIEPATYpPHI.

[IpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HaOmnronenue snexkTposusa.

W3mepenue 3apsiaa OTHOBAIIEHTHOIO HOHA.

HccnenoBanne 3aBUCHMOCTH CONPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOMA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3mMepeHust (PU3MUECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB U
KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHUTEJIbHBIEC MOTPEIIHOCTH HU3MEPEHUH (U3NYECKUX BEIMUUH.
OueHka rpanuil MOrpenIHOCTEN.

[TpoBeneHne KOCBEHHBIX U3MEPEHHM, UCCIEIOBAHUIN 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH, MPOBEPKA MPEITOKECHHBIX
runore3 (BbIOOp M3 paboOT, OMHCAHHBIX B TEMAaTHYECKUX paslieniaX «YUYeHUYECKUN HKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI,
MIPAKTUKYM ).

MesxnpeaMeTHbIe CBA3H.



Nzyuenne kypca ¢usuku yriayon€éHHoro ypoBHsS B 10 Kkiacce OCYIIECTBISETCA C YYETOM COJEP’KATEIbHBIX
MEXMPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKU, OUOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Meswcnpeomemnsle nonamus, C6A3AHHBIE C U3YYEHUEM MEMOO008 HAYUHO20 NO3HAHUA: SIBICHUE, HAyYHBIM (axT,
TUNoTe3a, (u3MyYecKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHME, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEINb, HU3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuka: penienue cucreMmbl ypaBHeHui. Jluneitnas gynkuus, napabona, runepOoina, ux rpaduku U CBOICTBA.
TpuronomeTrpruyeckue (QYHKIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO.
BekTopsl ¥ X IPOEKLNU Ha OCU KOOPAMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: mvexanwueckoe ABW)KCHHE B JKUBOW mpupone, AUQQy3usi, 0CMOC, TEIIOOOMEH >XHMBBIX OPTraHHU3MOB,
TEIUIOBOE 3arps3HEHHE OKPYXKAIOWIEH Cpelbl, YTHIM3alusg OWOOPTaHWYECKOTO TOIUIMBA JJIsi BBIPAOOTKH «TEIJIOBOM» H
AIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSXKEHUE U KalWUIAPHBIE SBICHUS B TNPUPOAE, IJICKTPUUYECKUE SIBIICHUS B JKUBOM
IpUpOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJTy4ueHHUe
HAaHOMAaTEPHAaJIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH W Ta30B, XKUAKHE KPHUCTAJIIbI, SJIEKTPUYECKUE CBOMCTBA
METaJIJIOB, AJIEKTPOJIUTUYECKAs TUCCOIMALINS, TaJIbBAHUKA, SJIEKTPOHHASI MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeobpa3oBaHre IBUKCHHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOTO U )KHJIKOTO TPEHUS B TEXHUKE,
CTaTUYECKUE KOHCTPYKUUHU (KPOHIUTEHH, peméryaThle KOHCTPYKIMHU), UCTIOIb30BaHHE 3aKOHOB COXPAHEHUS MEXaHUKU B
TE€XHUKE (TUPOCKON, BOJOMET U JpPYyrue), ABUraTellb BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOW XOJOJIMIbHUK,
KOH/JMILIMOHEP, TEXHOJOTUU IOJYYEHHUsS COBPEMEHHBIX MAaTepUalIoB, B TOM 4YMCJIE HAHOMAaTEpUAIOB, U HAHOTEXHOJIOTHUH,
AIIEKTpOCTATHYECKas 3alluTa, 3a3eMJICHHE SJIEKTPONPHOOPOB, Ta30pa3psiAHbIC JIAMIIBI, MOIXYIPOBOAHUKOBBIE MPHOOPHI,
rajJbBaHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHamMuKA.



Tema 4. Macnummnoe none.

B3anmopencTBre MOCTOSSHHBIX MAarHWTOB M MTPOBOJHHUKOB C TOKOM. MarHutHoe mnosie. BekTop MarHuTHOW WUHIYKIUU.
[TpyHIMIT CynepIO3ULIMKU MarHUTHBIX TTOJIeH. JIMHUM MarHUTHOM WHAYKIIUU.

MarauTHoe 1oJie MPOBOJIHUKA C TOKOM (ITPSIMOTO MPOBOJAHUKA, KATYIIKKA U KPYrOBOTO BUTKA). ONbIT JpcTea.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHnua, e€ HanpaBieHHe U MOy b. JIBIDKEHUE 3apsKEHHON YacTHUIIBI B OJHOPOJHOM MarHUTHOM moie. Pabora
cwiibl JIopeHua.

MarnutHoe none B BeulecTBe. @eppoMarHeTuky, napa- U JIMaMarHeTUKH.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJIOTUYECKHUE MPOLIECCH: MPUMEHEHHE MOCTOSHHBIX MArHUTOB, 3JEKTPOMArHUTOB,
TECTEP-MYIbTUMETP, SJECKTPOIBUTATETH SIKOOU, YCKOPUTETHN DJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTuna nuHuil THAYKIMK MAarHUTHOTO TOJIS MTOJI0COBOTO U TI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMII MarHUTHOW MHAYKUWH TOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA,
KaTYyIIKHA C TOKOM.

B3aumoperictBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna AMnepa.

[evictBrue cumnel JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOnroienrie ABUAKEHUS MMy4YKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUT AEUCTBUS IIEKTPOU3ZMEPUTETHLHOTO IPUOOPA MATHUTORIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre MarHUTHOTO MOJI MOCTOSTHHBIX MATHUTOB.

HccnenoBanne CBOWCTB (pepPOMArHETHKOB.

HccnenoBanne AEUCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CHIIbI AMIepa.



Tema 5. dnekmpomacHumHnan UHOYKYuUsL.

SABnenue sneKTpoMarHUTHOW WHAyKUuU. Ilotok BekTtopa MarHuTHOM wuHAaykumu. OJC wuHOyKnmu. 3aKoH
aneKTpoMarHuTHOW uHAykuuu @apanes. Buxpesoe anekrpudeckoe nose. Toku Dyko.

O/JIC mHAyKUMK B IPOBOIHUKE, ABUKYLIEMCS B OJTHOPOJHOM MarHMTHOM IIOJIE.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika MHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO TOKa. SIBieHue camouHaykiuu. J/1C caMOMHTyKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMATrHUTHOE TIOJIE.

TexHuyeckre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: MHAYKIIMOHHAS T€4Yb, COJICHOU/I, 3allluTa OT 3JEKTpU3aIuu
TEJ IPU ABUKEHUHU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

HabGnronenue siBjeHUs 3JIeKTPOMAarHUTHOW UHYKIUU.

HccnenoBanne 3apucumocty J{C MHIYKIMHY OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO IOTOKA.

IIpaBuiio Jlenna.

[TameHne MarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne caMOMHAYKIHUH.

UccnenoBanue 3aBucumMocty IJ[C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanne ABICHUS SJIEKTPOMArHUTHOW UHYKIIAH.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHTYKIIUH.

COopka MOJIenu IEKTPOMArHUTHOI'O TeHepaTopa.

Pa3zpnen 5. KosieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarenrHasg cucrema. CBoOOIHEIE KOI€OaHUS.



["apMonunyeckue konebanus. KunemaTnueckoe W JAMHAMHYECKOE OINHUCAHHE. ODHEPreTUYecKoe OmnucaHue (3aKoH
COXpAaHECHHMS MEXaHWYECKOW »dHepruu). BbIBOJ JUHAMHYECKOrO OMNUCAHUSI TapMOHUYECKUX KOJeOaHW U3 UX
DHEPreTUYECKOr0 U KHHEMATUYECKOTO OIUCAHMUS.

Ammutyaa u ¢asza xonedanuid. CBsI3b aMIUIUTYbI KOJI€OAHU UCXOJHON BEITMYMHBI C aMIUIUTYyAaMH KoJeOaHuil eé
CKOPOCTH M YCKOPEHHUSI.

[lepuon u yacrora konebanuid. [lepuon manbix CBOOOJHBIX KOJ€OAHUM MaremaTudyeckoro masitTHuka. Ilepuon
CBOOOHBIX KOJIEOAHHI MPYKMHHOTO MasiTHUKA.

[Tonsitue o 3aryxaromux KoneOanusix. BeiHyxkaeHHble KoneOanusa. Pezonanc. Pe3onancHas kpuas. BrnusiHue
3aTyXxaHHs Ha BUJ PE30HAHCHOM KpUBOM. ABTOKOJIEOaHNUS.

TexHn4eckne yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHI: METPOHOM, 4YaChl, Kayejid, MY3bIKAJIbHbIE WHCTPYMEHTHI,
cericMorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABYKECHUSL.

HaOnronenrie He3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOaHUH Tpy3a HA HUTH OT aMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH Tepruoa CBOOOIHBIX KOJIEOAHUN OT COMTPOTUBIICHHUS.

HccnenoBanne konebaHuil rpy3a Ha MACCHUBHOM NpPYXUHE C 1eJbl0 (OPMHUPOBAHUS TPEJCTABICHUNA 00 HcalIbHOU
MO/IENIU MPY>KUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MPU KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanne BBIHYKICHHBIX KOJICOAHUN.

HabGmionenue pe3oHanca.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3mepenne neprnoaa CBOOOTHBIX KOJIEOaHUN HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

N3yuyenue 3aKOHOB JIBIKEHUS TeJia B X0JIe KoyieOaHUli Ha yIpyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeobpazoBaHue YHEPTUU B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHHS aMILTUTYAbI 3aTyXaOIIUX KOJICOAHUH.



HccnenoBanne BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. Inekmpomaznummnoie Koedanus.

Konebarenbhblit KoHTYp. CBOOOIHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS B HJI€aTbHOM Koyie0aTeIbHOM KOHType. Dopmyiia
Tomcona. CBsi3b aMIUIUTYABI 3apsiia KOHJAEHCATOpA C aMIUIUTYI0M CHIIBI TOKa B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAIBHOM KOJEOATeIbHOM KOHTYPE.

3aTyxarwnme IeKTPOMarHuTHbIe KojaeOanus. BeIHYKI€eHHbIE 37IEKTPOMAarHUTHBIE KOJICOaHNs.

[TepeMenHbI TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U JIEUCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HANPSHKEHUS
IPU pa3InyHON popMe 3aBUCUMOCTH MEPEMEHHOI'0 TOKa OT BPEMEHH.

CunycouJanbHblii IEPEMEHHBIN TOK. Pe3ncTOop, KOHAEHCATOP M KaTyllKa MHAYKTUBHOCTH B LIENH CUHYCOUIAIBHOTO
IIEPEMEHHOT0 TOKa. Pe3oHanc TokoB. Pe3oHaHc HanpsoKeHUN.

Uneanbubiii Tpanchopmartop. [IpousBoacTBo, nepenaya u moTpedbIeHre AIEKTPUIECKOM SHEPTHH.

DKOJIOTUYECKHE PUCKHA TMpPU IPOU3BOJCTBE JJIEKTpo3HEepruu. KynbTypa UCHONB30BaHUS JJIEKTPOIHEPTHH B
MOBCEIHECBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: IEKTPUYECKUM 3BOHOK, T'€HEPATOpP INEPEMEHHOTO TOKA,
JIMHUM DJIEKTPOoIIepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 9aCTOThI CBOOOHBIX KOJICOAHUN OT MHIIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIeOaHUIA.

['eneparop He3aTyXaloIIKX 3JIEKTPOMArHUTHBIX KOJIeOaHUI.

Mopenb 3JIEKTpPOMarHuTHOTO TeHEPATOopa.

BriHyXIeHHBIE CHHYCOUIATbHBIC KOJICOaHUSI.

Pe3uctop, kaTymka HHIYKTUBHOCTH U KOHAEHCATOP B LENH EPEMEHHOTO TOKA.

Pe3oHaHC mpu mocnen0BaTeNbHOM COEAMHEHNN PE3UCTOPA, KAaTYIIKH UHAYKTUBHOCTH U KOHJEHCATOPA.

YcTpoiicTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.

Mopens JIMHUM 3JIEKTPONEPEIAUN.



Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuKym.

Nzyuenue tpancpopmaropa.

HccnenoBanne NepeMEHHOI0 TOKa 4epe3 MOCIeA0BaTEIbHO COEIMHEHHBIE KOHIEHCATOP, KaTyIIKy W PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUNIHbIE 6OIHDL.

MexaHndeckue BOJIHBI, YCIOBUSL UX pacnpoctpaHeHus. Ilomepeunsle m mnpononbHble BOJHBL Ilepuon, ckopocThb
pacnpocTpaHeHUs U JAJuHA BOJIHBL. (CBOMCTBA MEXAaHMYECKUX BOJIH: OTPAKEHUE, NpPEIOMIIEHHE, HHTeppepeHuus u
T pakius.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsAi3HEHUE OKPYKAOLIEH CPEIBI.

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBMS M3JIyYEHHs DJIEKTPOMAarHUTHBIX BOJIH. B3auMHasg OpueHTalusi BEKTOPOB B
AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpaXE€HHUE, MIPEIIOMIICHUE, MOJsIpU3aius, HTepepeHIus u Tudpaxius.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpMeHeHNEe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeIEBUACHUA. Paguonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHHUE OKPYKAKOIIEN CPEMBI.

TexHHUYeCcKHe YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MY3bIKAJIIbHBIE WHCTPYMEHTBHI, pajap, paguoNpUEMHUK,
TEJIEBU30p, aHTE€HHA, TenedoH, CBY-neup, ynpTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U MEAMIIMHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoCTPaHEHUE MONEPEUYHBIX U MTPOIOIBHBIX BOJIH.

Koneomromeecs Te€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

Habmroienue oTpakeHus U NpenoMIIEHUsS] MEXaHUUECKHUX BOJIH.

Hab6mronenune unrepdepenunu u auppakiud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pEe30HaHC.



CBolicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HabGmroneHue cBsi3u rpOMKOCTH 3ByKa 1 BHICOTHI TOHA C aMITTUTYION M 9acTOTOM KOJIeOaHUH.

HccnenoBanre CBOMCTB AJEKTPOMATHUTHBIX BOJIH: OTPaKEHHME, TMpEJIOMIICHWE, Moysipu3aius, Audpakius,
uHTepdepeHIus.

O6HapyxeHue nHPpakpacHOTO U yIbTPAPHUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacpOCTPaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBera. ToUeUHbIM HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoenne nzoOpaxeHuit B IuockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOoHBI NpeTOMIICHHsS] cBeTa. AOCOMIOTHBIM TMOKa3aTelb mpenomMiaeHus. OTHOCUTENbHBIN
MoKa3aTenb npesoMiieHus. [I0CTOSHCTBO 4acTOThI CBETA M COOTHOUICHHME JJIMH BOJH MPHU MEPEXOJAE MOHOXPOMATUYECKOTO
CBETa Yepe3 rPaHuIly pasjielia IByX ONTUHYECKUX CPE.

Xon nydeit B mpusme. Jucniepcus cBera. CroxkHbIN cocTaB Oenoro ceera. L[Ber.

[TonHOE BHYyTpeHHEE OTpakeHUE. [IpeaenbHbIi yroi MoJIHOTO BHYTPEHHETO OTPaKEHHUS.

Cobuparome u pacceuBaromue JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE M ONTUYECKas CUjla TOHKOW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHHSI TOHKOW CHEpPUYECKOW JUH3BI OT €€ TeOMETPUM W OTHOCUTEIHHOTO IOKa3aTells
MIPEITIOMIICHHUSL.

dopmysa TOHKOU JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

Xon Jy4a, MpOIIEAINIEeTro JIMH3Y MOJ MPOU3BOILHBIM YIJIOM K €€ IIaBHOU onTtudeckoi ocu. [locTpoeHue nzodpakeHuit
TOYKHU M OTPE3Ka MPSIMOU B COOMPAIOIINX U PACCEHBAIONINX JIMH3aX U UX CHCTEMaXx.

OnTuueckue mpubdopsl. Pazpemaromas crmocoOHOCTh. [71a3 kKak onTuyeckas cuctema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.



BonnoBas ontuka. WuTepdepenuus ceta. KorepeHTHble HCTOYHUKH. YCIIOBUA HAONIIOACHHUS MAaKCUMyMOB U
MUHUMYMOB B UHTep(EPEHIIMOHHOM KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [Ipumepbl Kiaccudeckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemérka. YciloBue HaOMIOJECHUS TJIABHBIX MAKCUMyMOB TMpU TMaJCHUH
MOHOXPOMATHYECKOIO CBETa HAa TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpocTBA M TEXHOJIOTMYECKHE IMPOLIECChl: OYKH, JyIa, MEpHUCKol, QoTroanmapaT, MHKPOCKOIL,
MPOEKIIMOHHBIN armapar, MPOCBETICHHE ONTHUKH, BOJJOKOHHAS ONTHKA, TU(PPaKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habmrogenune nogHoro BHyTpEeHHEro oTpakeHus. Mozelb CBETOBO/IA.

HccnenoBanue Xo0/1a CBETOBBIX MMYYKOB Yepe3 IIIOCKOMAPAIENbHYIO IIACTUHY U TPU3MY.

HccnenoBanne cBOMCTB M300paKEHUM B JIMH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOA.

HaGmronenne natepdepeHinm cBera.

Habmronenue BETOB TOHKHUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenue nudpakiinoOHHOM PEHIETKY.

Hab6monenne nudpakiimuoHHOTO CIIEKTpA.

HaGmronenue aucnepcuu cBera.

HaOmnronenue nonspusanuu CBeTa.

[IpumeHeHue noJIApOUI0B ISl U3YUYECHHS] MEXAaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, npaKmMuKym.

N3mepeHne nokaszaTess MpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUA OT BEUIECTBA (HA MPUMEPE KUAKUX JIUH3).



N3mepenne poKyCHOro pacCTOSIHHS pacCeUBAOIINX JTUH3.

[TomyyeHnne n300paxxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenune nudpakuuu, uHTepEpeHInn U TOJIAPU3ALINY CBETA.

N3yyeHue nossipu3almy CBeTa, OTPAKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nunTepdepeHIny Ja3epHOro 3IyueHus Ha IBYX IIEIsX.

HabGmronenue nucnepcum.

HaOGmronenue u uccienoBanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenune IMHbI CBETOBOW BOJIHBI.

[Tomryuenue ciekTpa U3IydeHUs! CBETOAMO1a IIPY MOMOIIH TU(PPAKIUOHHON pEerETKH.

Paznen 6. OcHOBBI cCIeNUAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuLIbl NPUMEHUMOCTH KJIACCUYECKON MexaHUKHU. [locTynaTel cienyalbHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoBanus JlopeHua. YciaoBue NpUYMHHOCTU. OTHOCUTEIHLHOCTH
OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHH U COKPALLICHUE JIJTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C SHEPrUel U UMIYJIbCOM PENIITUBUCTCKOM YaCTULIBI. DHEPrUs MOKOSI.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJOIMYECKUE MPOLECCHl: CIYTHUKOBBIE NPUEMHUKH, YCKOPHUTENIN 3apsSKEHHBIX
YaCTHII.

VYyeHnueckuit SKCIepUMEHT, J1ab0paTopHbie PaOdOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUM PENATUBUCTCKUX dacTull (1o QororpadusM TPEKOB 3apsyKEHHBIX YacTUI[ B
MarHUTHOM I10JI€).

Pa3nea 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii 0yanusm.

PaBHOBeCcHOE TemI0BOE M3TyUYeHHUE (M3JIy4eHHe a0COMIOTHO YEPHOro Tena). 3akoH cMmenlenua Buna. I'unoresa [1nanka
O KBaHTax.



@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.

®otoapdext. OnpiTel A. I'. CroneroBa. 3akonsl hoTorddexra. YpaBHenue DitHmreitHa 1 poroaddexra. «KpacHas
rpanuia» Ghotodddexra.

JlaBnenue cBeta (B YacTHOCTH, JaBJIEHWE CBeTa Ha aOCONIOTHO TMOIVIOHIAIOUIYI0 M a0CONIOTHO OTPa’KaOIIYIO
noBepxHocTh). OnbiTel I1. H. Jlebenena.

BonnoBeie cBoiictBa wactun. Bomuel ge bpoitnsa. [Inuna Bomubel ge bpoitns u pazmepbl 001acTH JOKaIW3alUU
JBYDKYIIIEHCs yacTullbl. KopryckyasipHO-BOTHOBOM ayanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crnenuduxka nsmepenuii B Mukpomupe. CooTHoIIeHUs HeomnpeaenéunocTei ['eiizenoepra.

TexHHUuecKre yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: CIEKTPOMETP, (POTORNIEMEHT, (POTOAATUMK, TYHHEIbHBIN
MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBETOANO.

Hemoncmpayuu.

®oTor(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodPdeKTa.

HccenenoBanne 3aBUCUMOCTH COITPOTUBIIEHNS ITOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceroauo.

Conneunas Oartapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiHaoi [1manka Ha ocHOBe HccienoBanus GoTodddexra.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETONO OT HANPSHKEHUS.

Tema 2. @u3uxka amoma.

OnwITH TIO HICCTIEIOBAHUIO CTpoeHMs aTroMa. [lmanerapuas mozens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenue u norioimenne (pOTOHOB MpHU MEePeXo/ie aToMa ¢ OAHOTO YPOBHS YPHEPTUU Ha IPYTOH.

Bunsl ciektpoB. CrIeKTp YpOBHEHN S3HEPTUH aTOMa BOJAOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JydyeHue cBera. Jlazep.



TexHuyeckre yCTpOMCTBA M TEXHOJOTUUYECKHUE IMPOIECCHI: CIEKTPAJIbHBIA aHaU3 (CHEKTPOCKOI), ja3ep, KBAaHTOBBIN
KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HabGnronenue inHeHyaThIX CIEKTPOB.

Y CTpOUCTBO M AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YACTHII.

Onpenenenue JJIMHBI BOJIHBI JIA3EPHOIO U3IIyYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOmronenue tnHe4aToro crekTpa.

HccnenoBanue CieKTpa pa3peKeHHOro aTOMApHOTO BOAOPO/1a U U3MEPEHHE OCTOsIHHOW Punbepra.

Tema 3. Du3uxka amomMHo20 A0PaA U INEMEHMAPHBIX YACMULY,.

Hyxknonnast monens snpa I'eitzenbepra—lBanenko. 3apsa sapa. MaccoBoe unciio siapa. M3oromnsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['aMMa-usinydenue.

3aKOH paJuOaKTUBHOIO pacnaja. PaauoakTuBHbIE H30TONBI B Ipupoae. CBONCTBA HMOHU3BHUPYIOUIETO W3ITyYEHHS.
BnusHue paanoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBIN QoH u3nydeHus. Jlozumerpus.

OHeprusi CBs3M HYKJIOHOB B sifipe. AnepHbie cunbl. [ledekT maccsl sapa.

Anepubie peakuuu. Jlenenue u cuHtes saep. Anepusie peakTopsl. [IpoOiaembl ynpaBiseMoro TepMOsIIEPHOTO CHHTE3A.
DKOJIOTMYECKUE ACTIEKThI PA3BUTHS SIAEPHON SHEPTETUKH.

Merozp! perucTpanuy U UCCIEIOBAHNS HIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIE B3aUMOAeCTBUS. bapruoHnbl, Me30HHbI 1 JienToHbl. [IpencraBnenue o Crannaptaoit moaenu. Kapk-
TJIFOOHHAS MOJIEb aJPOHOB.

®dusnka 3a npenenamu CrannapTHoW Moaenu. TEMHas MaTepust U TEMHAsI SHEPTHUs.

EnunHcTBO puznueckoi KapTUHBI MUPA.

TexHuueckue yCTpOHMCTBA M TEXHOJIOIMYECKUE IIPOLECCHl: JO3UMETp, KaMmepa DBunbcoHa, sIEepHBIM peakTop,
TEPMOSIIEPHBIN peakTop, aTOMHast 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.



HccnenoBanue TpeKOB YacTHIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paainoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHust 0eTa-4yacTHUI] ATFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PUUKH.

Ortanbl pa3BUTHS acTpoHOMHH. [IpuKkiagHOE U MUPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMUH. [IpUMEHMMOCTh 3aKOHOB
(Gu3HUKN 111 0OBSICHEHUS TPUPOABI KOCMHUUYECKHX OOBEKTOB.

Metonbl  acTpoHOMUYEeCKHX  HccaefoBaHuil.  COBpEMEHHBIE  ONTHYECKHE  TEJIECKONbI,  PagUOTEIECKOIIbI,
BHeaTMoc(hepHas aCTPOHOMHUS.

Bun 3BéznHoro Heba. Co3Be3ausl, sipkue 3BE3/1bl, IUIAHETHI, UX BUJAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConmHeunasi akTuBHOCTb. McTounuk 3Heprun CoJiHIA U 3BE3.

3BE3/1bI, MX OCHOBHBIE XapAaKTEPUCTHUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bI TJIaBHOU
MIOCJIEN0BATENBHOCTH. 3ABUCUMOCTh «Macca — CBETUMOCTbY IS 3BE3]1 IJIaBHOM IOCIIE0BATEIbHOCTH. BHYyTpeHHEE CTpOoeHUE
3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUH U 3BOTOUNK COoJHIA U 3BE3/. DTalbl )KU3HH 3BE3I.

Muieunsiii [yt — Hama [Nanaktuka. I[Tonoxenue u asuxkenue Comnnia B ['anaktuke. TuIbl ralakTUK. PagyroragakTuku
1 KBa3zapbl. YEpHBIE ABIPHI B A/Ipax TAJIAKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa00mna. PazOeranue ranaktuk. Teopus bosbimoro B3peiBa. PenukroBoe
U3ITy4YCHHE.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmronenust 3BE3qHOrO HeOGA HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMIIBIOTEPHBIX MPWIOKEHUN I
OIpEe/IEeTICHUS MOJIOKEHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/usi CEeBEpHOTO MOIYIIAPUS U SIPKHE
3BE3IBI.

HabGmronenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEHN U 3BE3IHBIX CKOTUICHHM.

Pu3nyecKuil MPaKTUKYM.



CrniocoObl n3MepeHust GU3NUECKUX BEJIMYMH C UCTIONb30BAHUEM AHAJIOTOBBIX M IU(POBBIX U3MEPUTEIBHBIX PUOOPOB U
KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHUTEIbHBIC MOTPEIIHOCTH HU3MEPEHHH (U3NYECKUX BEITHUUH.
OueHka rpaHul] NOTPEIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, UCCIEAOBAHUMN 3aBUCUMOCTEN (DM3HMUECKUX BEIMYMH, MPOBEPKA MPEIOKEHHBIX
runore3 (BbIOOp M3 paboOT, OMHMCAHHBIX B TEMATHYECKUX pasleniaX «YUYeHUUYECKUH HKCIEPUMEHT, J1abopaTopHbIe pPabOThI,
PAKTUKYM» ).

Oo6o01maroiee NOBTOPEHNE.

O6o0mieHne W cucTeMaTH3alus COJEpKaHMs pa3fenoB Kypca «MexaHnukay, «MonekyndapHas ¢u3uka u
TEPMOJIMHAMUKAY, «DIeKTpoauHamuka», «Konebanus u BosHBD, «OCHOBBI CIEUHUATBHON TEOPUU OTHOCUTEIHHOCTHY,
«KBanToBas pusmkay, « 31€eMEHTbl ACTPOHOMHUH U aCTPODUZUKI.

Ponb ¢u3mku 1 acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTUYECKOMN, COIMATBHOM M ATUYECKOUN chepax IesTeNbHOCTU
YyelioBeKa, pPojb M MeCTO (PU3MKM U aCTPOHOMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, 3HAYEHUE OIUCATEIHHOM,
CUCTEMaTU3UPYIOUIEH, OOBSICHUTEIBHOW W MPOTrHOCTHYECKOW (DYHKIMI (PU3NUYECKON TEOopuH, poib (PU3MUECKOW TEOPUU B
dbopMupoBaHUN TpeACTaBIECHUN O (U3MUECKON KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MUpa B OOIIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca Qusnku yrayon€HHoro ypoBHS B 11 kjgacce OCYIIECTBISIETCS € YU4€TOM COACPKATEIbHBIX
MEXMPEIMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHUKU, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnsle nonamus, C6A3AHHBIE C U3YUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIH (axT,
runores3a, ¢u3nueckas BeNWYMHA, 3aKOH, Teopus, HAOJIOJIEHWEe, SKCIIEPUMEHT, MOJECIUPOBAHUE, MOAENb, HU3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopus.

Mamemamuka: penieHne CUCTeMbl ypaBHeHUH. TpuroHoMerpuueckue pyHKINUN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO. BEKTOppl M MX NPOEKIMHM HA OCH KOOPAHWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 31emMeHTapHbIX (yHKUMHA. [Ipu3Haku mogoOus TPeyroibHUKOB, OMpEeNeieHUE IUIOMAAN TUIOCKUX (QUryp u
oOBEMa Te.



Buonozusa: >nekTpuyeckue SABICHUS B )KUBOM MpUpOJIE, KoneOaTenbHble TBUKEHUS B KUBOU MPUPOJIE, IKOJIOTHUECKUE
PUCKM IIpU TPOU3BOACTBE DIJIEKTPOIHEPTUH, DJIEKTPOMATHUTHOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl, YJIbTPAa3BYKOBAas
JUAarHOCTUKA B MEIULIMHE, ONITUYECKUE SABJICHUSA B )KUBOU IIPUPOE.

Xumua: CTpOEHHE AaTOMOB M MOJEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpa30BaHMS
KPUCTANINYECKON PEIIETKH, CIEKTPAJIbHBIA aHAIIN3S.

TI'eozpaghusa: marnuTHbIE TIOMIOCA 3€MJITH, 3AJI€KU MAarHUTHBIX pyA, GOTOCHEMKA 3eMHOI MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TnpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, OJJIEKTPOMAarHUTOB, 3JEKTpOABUTarenb Skobu, reHepaTop
IIEPEMEHHOI0 TOKA, MHIYKIIMOHHASA I1€4Yb, JUHUHU DJIEKTpOIIepeay, 3JIEKTPOABUIATEIb, palap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neub, ynbTpa3ByKOBas [MAarHOCTHKA B TEXHUKE, MPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oarapes, CIlyTHUKOBbIE IPUEMHHUKHY, SIACPHAs SHEPIeTHKA U SKOJIOIMYECKUE aCEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA ITPOI'PAMMEBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOEHUS yueOHOro mnpeamera «Dusnkay AOMKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcss PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEM TMO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TIO3UTHUBHBIX BHYTPCHHHX YOCXKICHUN, COOTBETCTBYIONINX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO
oOIIecTBa, PaCIIMPECHHE >KU3HCHHOTO OMbITAa M OIBITA ACATEILHOCTH B MPOIIECCE peaiu3alldd OCHOBHBIX HaIlpaBJICHUM
BOCMUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIaHCKOr0 BOCIIUTAHUSA:

e c(hopMUPOBAaHHOCTH TPAXKIAHCKOW MO3ZUIIMN OOYYAFOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUUCKOTO

00I1IeCTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUUECKUX U JIEMOKPATUUECKUX 1IEHHOCTEH;

e TOTOBHOCTb BECTU COBMECTHYIO JESATEIbHOCTh B HHTEpecax TIpPaKJaHCKOTrO OOIIeCTBa, Y4yacTBOBaTh B

caMOYTIpaBJICHUHU B 00pa30BaTEIbLHON OpraHU3allnu;

e YMEHHE B3aUMOJICHCTBOBATh C COITMAILHBIMUA HHCTUTYTAMH B COOTBETCTBHH C MX (PYHKIMAMU U Ha3HAYCHUECM;

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:
e CchOPMUPOBAHHOCTH POCCUHUCKOM IpaKIaHCKOW MJICHTUIHOCTH, ITATPHOTHU3MA;
e IICHHOCTHOE OTHOIICHHE K TOCYJIapCTBEHHBIM CHMBOJIaM, IOCTHKEHUSIM POCCHHCKHMX YUEHBIX B 00JacTH (PU3HUKHU U
TEXHHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e chOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO ITOBEICHHS;
e CHOCOOHOCTH OIICHMBAaTh CHUTYyallMi0 M TPUHAMATh OCO3HAHHBIC pEIIeHUsS, OPUEHTHUPYSACh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ICSTEIHOCTH YUEHOTO;



e OCO3HAHHUE JUYHOIO BKJIa/a B IOCTPOCHUE YCTOMUMBOIO OyayIIEro.
ICTETUYECKOr0 BOCTIMTAHUSA:
e OCTETUYECKOE OTHONICHUE K MUPY, BKIIIOYAsi 3CTETUKY HaAyYHOTO TBOPYECTBA, MPUCYIIETO (HU3HUECKON HayKe.
TPYAOBOI0 BOCIIUTAHMSA:
e MHTEpPEC K pa3Iu4HbIM chepaM npodeccuoHaIbHON AeITeTbHOCTU, B TOM YUCJE CBSI3aHHBIM C (DU3UKOU U TEXHUKOM,
YMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIeit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KIM3HEHHBIC TIAHEI;
e TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHUIO B 00J1acT (DU3UKK HA IPOTSHKEHUH BCEH JKU3HU.
IKOJIOTUYECKOT0 BOCIIUTAHMSA:
e c(OpMUPOBAHHOCTH FIKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TTI00ATIBHOTO XapaKTepa 3KOJOTUYECKUX MPoOiIeMm;
e IUIAHHPOBAHUE U OCYIIECTBJICHHUE NECUCTBUN B OKPYXKAIOIIEH CPEAEC HA OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHUSA
YEJI0BEYECTBA;
e pACHIMPEHHE ONBITA JEATEILHOCTH SKOJOTUYECKON HAMIPaBICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUMN 10 (PUBHKE.
HEHHOCTH HAYYHOT0 MO3HAHMS:
e chopMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKH;
e OCO3HAHUE [IEHHOCTU HAYYHOH JESATEIHHOCTH, TOTOBHOCTH B MPOIECCE U3YUCHUS (DU3UKU OCYIIECTBIATH MPOEKTHYIO
Y UCCJIEN0BATENbCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAIbHBbIE yUeOHbIe 1eHCTBUS
ba3oBble JJornueckue aeiicTBus:
e CaMOCTOSTENLHO (POPMYJIUPOBATH M AKTYyaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LU ACATECIBHOCTH, 3a4aBATh MMAPAMETPHI U KPUTEPUU UX JOCTHUKECHUS,
e BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B paCCMATPUBAEMBIX (DH3UICCKHUX SBICHUSX;
e pa3zpabaThiBaTh IUIAH PEIICHHS MPOOJIEMBbI ¢ Y4E€TOM aHaIM3a HMMEIOIIMXCS MaTepUalbHBIX W HeMaTepHaTbHBIX

pPECYpCOB;



BHOCUTH KOPPEKTHBBI B JI€ITEIbHOCTh, OILICHUBAaTh COOTBETCTBUE PE3YyJIbTATOB IIEJSIM, OLECHUBATH PHUCKHU
MOCJIE/ICTBUN JIESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIMIOJHATH pPa0OTy B YCIOBHUSX PEATbHOTO, BHUPTYyAIbHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICCTBUS;

pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble HCCIIea0BaTCIbCKUE HeﬁCTBHHI

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METo1aMU (PU3UYECKON HAYKH;

BJIaJICTh HAaBbIKAMH Y4eOHO-UCCIIEI0BATEIbCKOW U MPOSKTHON AESITEIbHOCTH B 00JaCTH (PU3HMKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pEIIeHHUS 3adad (U3UYECKOTO COACPKAHHs, MPUMEHEHHIO
pa3IMYHBIX METOJOB MMO3HAHUS;

BJIAQJIETh BHUJAMU JIEATEIBHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHWSA, €ro HMHTEpPHpeTaluu, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYallUsAX, B TOM YHCIIE IIPU CO3IaHUH YUEOHBIX TPOEKTOB B 001aCTH (PU3UKY;
BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3a/1ady, BBIABUTATh TUIIOTE3Y €€ PEIICHNUs, HaXOIUTh
apryMEHTHI [Tl IOKa3aTeIbCTBa CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

aHaJIM3UPOBATh IOJIyYEHHbIE B XOJ€ pEIlEHUs 3a7aud pe3yjbTaTbl, KPUTUUYECKH OLICHUBAThb WX JOCTOBEPHOCTD,
MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/la4ll B 00Pa30BATEIbHON AESITETPHOCTH, B TOM YHCIE MPH HW3YYCHHUH
buzukwy;

JaBaTh OLEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh IEPEHOCUTH 3HAHUS MO PU3UKE B MPAKTUUECKYIO 00JIACTh KU3HEACATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmanmeii:



BJIAJETh HaBBIKAMHU TMOJy4YeHUs HUHPOpMAMK (PUINYECKOTO COJAEpKAHMS W3 HCTOYHHKOB pa3HBIX THIIOB,
CaMOCTOSITENTFHO OCYIIECTBIATh MOWCK, aHAIW3, CUCTEMATH3alMI0 M HHTEPHPETAlUI0 MH()OpPMALMU Pa3TUUYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIINK;

HCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHMKALMOHHBIX TEXHOJOTMHA B PEIIEHHWH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3aL[MOHHBIX 33Ja4 C COONIOEHUEM TPEOOBAaHUI 3PIrOHOMUKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHUs, TPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMaLlMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (M3MUECKOTO COACpX AHUS B pazNM4HbIX (Popmarax ¢ y4éTOM Ha3HauyeHUs MHGOpMALMHU U
LEJIEBOI ayIuTOpUH, BEIOMpas ONTUMAIbHYIO ()OpMY IIPEACTABICHUS U BU3yaIU3al[UU.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIbHLIC y‘leﬁﬂble IleﬁCTBI/IH:

OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JCATEIBHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHQIUKTHBIX CUTYaIlMid U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCTIOIB30BAHUEM SI3BIKOBBIX CPECTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIICCTBA KOMAHHOW U WHIUBUTyJTBHON PabOTHI,

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN € yUETOM OOIIUX MHTEPECOB U BOZMOKHOCTEH KaXKJI0TO WICHA
KOJIJICKTUBA,;

MPUHUMATh eI COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTHKCHHUIO:
COCTaBJIAITh IUJIAaH JICWCTBHM, pPACTHpPEEisITh pPOJH C YYETOM MHEHHHM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM pabOThI;

OILICHWBATh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO YYacTHHKA KOMaHIbl B OOMIMI pe3ylbTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

MpeiaraTh HOBBIC TTPOCKTHI, OTICHUBATh UJCH C MO3UIIMN HOBU3HBI, OPUTUHATLHOCTH, MPAKTHYECKOW 3HAYUMOCTH;
OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TIOBEICHUE B PA3IUYHBIX CHUTYallUSX, MPOSBIATH TBOPYECTBO U
BOOOpakeHNE, OBITh HMHUITUATHBHBIM.

PeryiasiTuBHBIC YHUBEpCAJbHbIE YUeOHBIE 1eiiCTBUA
Camoopranusanus:



CaMOCTOATENBHO OCYIIECTBIIATh MO3HABATEIBHYIO JAESITENIBHOCTh B 00MacTH (U3MKA UM ACTPOHOMHH, BBISBISTH
po0JieMbl, CTaBUTh U OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIILHO COCTAaBIIATH IUIAH PEIICHUSA PACYETHBIX M KAYECTBEHHBIX 3aJ1a4, IUIaH BBIIIOIHEHUS MPAKTUYECKOU
paboThI C YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANIOYTEHU;

JABaTh OLICHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKH Y4EOHOIO MPeAMETa HAa OCHOBE JIMYHBIX NPEANOYTEHUN;

JieN1aTh OCO3HAHHBINA BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO APYIULIMU B 00JacTU (PU3MKH, MOCTOSHHO TMOBBIIIATH CBOM
00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CﬂMOKOHTpOJ’IL, AMOIHUOHAJIbHBbIN UHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUssM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIAJETh HAaBBIKAMHU I103HABATEJIIBHONW pPEQIIEKCUM KaK OCO3HAHMS COBEpPUIAEMBIX JAECUCTBUM W MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

UCHOJIb30BaTh NPUEMBI PEQIIEKCUH JUIsl OLEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHHUS 10 UX CHIKEHHIO;

IIPUHAMATh MOTUBBI M aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTATOB JESITEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTBI APYTUX IIPU aHAIU3€ PE3YyJIbTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHMX HA OMIMOKH.

B mpormecce gocTuKEHHSI THMYHOCTHBIX PE3YJbTATOB OCBOCHUSI MPOTpamMMbl MO (PU3UKE AJI YPOBHSI CPEIHEro OOIIero
00pa3oBaHus y 00yUaIOUIMXCs COBEPUICHCTBYETCSI AMOLIMOHANIBHBIM HHTEIIEKT, MPEoaralouil coOpMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOIIET0 CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAJIBHOE COCTOSHUE, BUIETh HANpaBICHMS
pa3BUTHs COOCTBEHHOM AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;



CaMOPETYJIUPOBAHUSI, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEICHUE,
CIIOCOOHOCThH aIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHBAIIMH, BKIIIOYAIOLIEH CTPEMJICHHE K JOCTUKEHUIO LEIU U yCIEeXy, ONTUMU3M, HHUIIUATUBHOCT,
yMEHHE JIeUCTBOBATh, UCXO/sl U3 CBOMX BO3MOKHOCTEH;

AMIIaTUM, BKJIOYAIONIEH CHOCOOHOCTh IMOHUMAaTh 3MOIMOHAIBHOE COCTOSHUE JPYTHX, YYUTBIBAThH €ro IMpu
OCYIIECTBJICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C APYTHMMH JIFOJIBMH, 3a00THUTHCS,
NPOSIBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

[NPEAMETHBIE PE3VYJIbTATDI

K kon1y o0ydenus B 10 Knacce nipeMeTHbIE pe3ybTaThl HA YIIIyOJIEHHOM YPOBHE AOJDKHBI OTpaXkaTh C(OPMHUPOBAHHOCTD
y 00y4aroImuxcs yMEHUM:

MOHUMATh POJIb (PU3UKK B IKOHOMUYECKOW, TEXHOJIOTHUYECKON, HKOJIOTHUYECKOM, COLMATbHON U 3TUYECKOU cdepax
JESITeIbHOCTH YeJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOM HayuyHOU KapTHHE MHpa, 3HAUEHUE OINHCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBACHUTENBHOM M TNPOTHOCTUYECKOM (yHKUMH (U3MUECKOM TEeOopuu — MEXaHMKH,
MOJIEKYJIIPHON (PU3MKM U TEPMOJIMHAMHKHU, pOJIb (PU3UYECKON Teopuu B (POPMUPOBAHUU MNPEACTABICHUN O
buznyecKoil KapTUHE MUPA;

pa3nuyaTh yCJIOBUS MPUMEHUMOCTH MoJeseld (PU3MYEeCKUX Tel M MPOIECcCOB (SBJIEHUI): MHEpLUaNbHAs cUCTEMa
orcuéra, abCOJNIIOTHO TBEPAOE TENO, MaTepualbHas TOYKA, PABHOYCKOPEHHOE [IBUJKEHUE, CBOOOJHOE IaJICHUE,
a0CoJIIOTHO yIipyTas aedopmalus, aOCOJIOTHO YIPYroe W aOCOJNIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJCIH rasa,
KUJKOCTH M TBEPJAOro (KpUCTALIIMYECKOr0) TeJa, MACABHBIN Ia3, TOYEUHbIN 3apsi, OJHOPOJHOE AJIEKTPHUUECKOE
T0JIE;

pa3nuuaTh YCJIOBMs (IpaHUIlbl, 00JIaCTH) NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBACHATH MEXaHUYECKHE MPOIECCHl U SIBIICHUSI, UCIOIL3YSI OCHOBHBIE TMOJOXKEHUS U 3aKOHBI
MEXaHUKHA (OTHOCUTEIHHOCTh MEXaHWYECKOTO NBIDKCHUS, (OPMYJIb KHMHEMATHKHA PaBHOYCKOPEHHOTO JBUIKEHUS,
npeoOpa3oBanus ["anumnest s CKOPOCTU U MepeMeleHuns, 3aKoHbl Hpl0TOHA, MPUHIIKIT OTHOCUTENbHOCTH ["anumes,
3aKOH BCEMHUPHOTO TSTOTEHUS, 3aKOHbl COXPAHEHHUS HUMITYJIbCa U MEXAHUYECKOW SHEPIHH, CBS3b paOOTHI CUIBI C
M3MEHEHHEM MEXaHUYeCKOW »JHEpPruM, YCIOBUS pPaBHOBECHS TBEPJAOTO Tela), MNpPU HTOM HCIOIb30BaTh
MaTeMaTU4YECKOE BhIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: PeoOpa3oBaHUM
["anunes, BTOporo u TpeTbero 3ak0OHOB HbIOTOHA, 3aKOHOB COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOW YHEPIUH, 3aKOHA
BCEMHUPHOTO TATOTECHHUS;

aHAJTU3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHI U SIBICHUS, UCIONB3ysd OCHOBHBIE ToyioxkeHuss MKT u 3akoHbI
MOJICKYJIIPHON (PU3UKHM U TEPMOIMHAMUKH (CBSI3b JABJICHUS HICATHLHOTO ra3a CO CpeaHel KMHETUYECKON dHEepruei
TEIUIOBOTO JBW)KEHUSI M KOHLIEHTPALMEN €ro MOJIEKYJ, CBA3b TEMIIEPATYyphbl BELIECTBA CO CPEIHEN KHUHETUYECKOMU
SHEPIrUel TEIUIOBOrO IBWKEHUS €ro YacTHll, CBS3b JABJICHHS HACAIBHOIO ra3a C KOHIEHTpauuel MOJEKYJ U €ro
TeMIeparypom, ypaBHenne MenaeneeBa—KnanelpoHa, mepBbiil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHECHUSI SHEPTUU
B TEIUIOBBIX Mpolieccax), MpH ATOM HCMOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knanernpona;

aHANIM3UPOBATh M  OOBSICHATH JJICKTPUYECKUE SIBJICHUS, WCIIOJNb3ys OCHOBHBIC TIOJIOKEHUS U  3aKOHbI
ANEKTPOAMHAMUKK  (3aKOH  COXpaHEHUsI  AJICKTPUYECKOro  3apsiia, 3akoH KylioHa, MOTEHIMAIbHOCTh
AJIEKTPOCTATUYECKOTO TIOJSA, TMPHUHUHUII CYNEPIO3ULIHUN JJIEKTPUYECKUX TMOJEH, NPU O3TOM YKa3bIBas YCIOBHS
MIPUMEHUMOCTH 3aKkoHa KyJoHa, a TakyKe MPaKTUYECKU BaKHbIE COOTHOIIEHUA: 3aKOHbI OMa /U1 yyacTKa 1eNu U JJIs
3aMKHYTOM 3JIeKTpUYecKoil enw, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonst Dapajest 15 3JIEKTPOIN3a);
OMUCHIBATh (HU3UYECKUE TMPOLECChl M SIBJICHUSA, HUCIONb3ys BEIWYUHBI: TEpEeMElIeHUe, CKOPOCTh, YCKOPEHHE,
MMITYJIbC TE€Ja U CUCTEMbI TE€JI, CUJIa, MOMEHT CHJIbI, JABJICHUE, NOTCHIHAIbHAS SHEPTUs, KUHETUYECKAsl SHEPIusl,
MEXaHU4ecKasi dHeprus, padoTa CHUJIbI, IIECHTPOCTPEMHUTEILHOE YCKOPEHHE, CUJla TSHKECTH, CHJIa YIPYTOCTH, CHUJia
TPEHUS, MOIIHOCTb, JHEPrUsl B3aMMOJEUCTBUS Tena ¢ 3emiiéid BOMM3M €€ MOBEPXHOCTH, JHEPrusi ymnpyrou
nedopMaui TPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0COJIOTHAsl TeMIleparypa Teja, paboTra B TEPMOIUHAMUKE,
BHYTPEHHSISI SHEPrusi HUACAIbHOTO OJIHOATOMHOIO Ta3a, padoTa HACAIbHOTO ra3a, OTHOCUTEIbHAs BIAXHOCTb



Bo3ayxa, KIIJl maeanpbHOro TEIMJIOBOTO JBUTATENS; AJIEKTPUUECKOE IOJIe, HANMPSDKEHHOCTH JJEKTPUUYECKOTO MOJI,
HaMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsifa WIM 3apsDKCHHOTO Iapa B BaKyyMe W B JUAJICKTPHUKE, MOTCHIIHAI
AIEKTPOCTATUYECKOTO TOJISL, PA3HOCTh MOTEHIIMAJIOB, DJIEKTPOABUKYINAs CUJa, CUJIa TOKA, HAMPSHKEHHE, MOIIHOCTh
TOKa, 3JIEKTpUYecKas EMKOCTh IUIOCKOIO0 KOHJEHCATOpa, COMPOTHUBIICHHE ydacTKa LIEMU C IOCIeI0BAaTEIbHBIM U
napauIeTbHBIM COSIMHEHUEM PE3UCTOPOB, SJHEPTHS FICKTPUUECKOTO MOl KOHIEHCATOPA,

OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBJICHUN: MEXaHUYECKOE ABMKCHUE, TETUIOBOE JBKEHUE YACTHI]
BEII[ECTBA, TEIUIOBOE pPABHOBECHE, OpPOYHOBCKOE ABMXKeHUE, nuddys3us, ucnapeHwe, KUMNEHUE W KOHJICHCAIIUS,
IUTABJICHUE W KPUCTAJUIM3AllMsl, HANpPABJICHHOCTh TEIUIONEpPEeaaun, SJEKTPU3alMs TeJ, SKBUIOTCHIMAIBbHOCTh
MTOBEPXHOCTH 3aPSHKEHHOTO TIPOBOIHHKA;

MPOBOJIUTH HUCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYHMHBI OT JIPYTOM C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU, TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yibTaThl TOJYYEHHOW 3aBUCHUMOCTHU
(¢U3MYEeCKUX BEJIMYMH B BUAE TpadUKOB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH W3MEpPEHUi, NenaTh BBIBOJBI IO
pe3ylbTaTaM HCCIe0BaHuUs;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIMYWH, TIPH 3TOM BBIOMpATh ONTHUMAJBHBIA METOJl U3MEPEHUS,
OIICHUBATh aOCOJIOTHBIE M OTHOCUTENIbHBIC TTOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUM;

OPOBOJUTH  OMBITBI 1O MPOBEPKE MPEUIOKEHHON TUMOTE3bl: IUJIAHUPOBATh  AKCIEPUMEHT, CcOOUpaTh
AKCIICPUMCHTAJILHYI0 YCTAaHOBKY, aHAJU3MPOBATh IMIOJYYEHHBIC pE3yJbTaThl W JelaTh BBIBOA O CTaTyce
MPEIIOKEHHON TUIIOTESBI,

coOroIaTh MpaBuiia 0E30MacHOTO TPpyAa MPU MPOBEJACHUU HCCIEAOBAHUN B paMKax ydeOHOrO SKCIIEPUMEHTA,
NpPAKTUKyMa W Y4eOHO-HUCCIEAOBATENbCKOM M MPOEKTHOM JEATEIBbHOCTH C HCIOJIb30BAaHUEM HU3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTr0 000PYI0BAHUS;

pemath pacuy€THBIC 3a7a4d C SIBHO 3aJIaHHOW M HESBHO 3aJlaHHON (PU3WYECKON MOJIEIbIO: HA OCHOBAaHWU aHAJIM3a
yCcioBHsI 00OCHOBBIBaTh BHIOOP (DM3UYECKON MOJENH, OTBEYarolleil TpeOOBaHUSIM 3aJlay, TPUMEHSITH (DOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (DU3UUYECKUX TEOPUH MNPH HCIHOJIB30BAHUM MaTEeMaTHUYECKUX METOJIOB
pelieHus 3aaad, MPOBOJWTH pPAcUEThl HAa OCHOBAHWHM WMEIOIIMXCS JIaHHBIX, aHAJIM3UPOBATh PE3yJNbTAThl H
KOPPEKTUPOBATHh METOJIbI PEIICHUS C YUETOM MOTYyUYEHHBIX PE3yIbTaTOB;



periaTh KauyeCTBEHHBIE 3a/aud, TPEOYIONMEe NMPUMEHEHHUS 3HAHWH W3 Pa3HBIX pa3/iesioB Kypca (PH3WKH, a TakKke
WHTETPAllid 3HAHUW W3 NPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHYECKYIO IEMOYKY
pacCy’KJIeHUH C OTOPO Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIOJIh30BaTh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHHIIUIIOB PaOOTHI M3MEPHUTEIBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKHUX MPOIICCCOB;

MPUBOJNUTHh TPUMEPHI BKJIAJa POCCUUCKUX MU 3apyOSKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHC HAYKH, B OOBSICHEHHUE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHWBATH TOCIEACTBHS OBITOBOM M MPOW3BOACTBCHHOHN NEATEIHHOCTH UYEJIOBEKa, CBSI3aHHOU C
bu3NYEeCKUMHU TpPOIeCCaMM, C TMO3WIUN OSKOJOTHYECKOH Oe30MacHOCTH, TMPEACTAaBICHUN O paldOHAIHFHOM
MIPUPOIOTIOIH30BAHNN, & TAK)KE Pa3yMHOM HCIOJIb30BAHUM JTOCTIDKCHHN HAYKH M TEXHOJIOTHH IS JAIbHEUIIEro
Pa3BUTHS YETOBEYECKOTO OOIIECTBA;

NPUMEHATh Pa3IMYHBIC CIOCOOBI paboThl ¢ uWHpOpManueld (U3NYECKOTO COJCpKAHUS C HCIOJIH30BAaHHEM
COBPEMCHHBIX HWH(MOPMAIIMOHHBIX TEXHOJOTHUH, TIPH D3TOM HCIIOJIh30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTMM IS TIOMCKA, TMepepadOTKM W TPEIbABICHUS Yy4eOHOM W HAYYHO-TIOMYJSpHOW WHGOpMAIIHH,
CTPYKTYPUPOBAaHMSI W HMHTEpIpPETAllud HHPOPMAIUU, TOJYYCHHONW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTyIaeMyIO HH(OPMAIIHIO U OTICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH, TaK
1 Ha OCHOBE aHaJM3a UCTOYHHMKA WH(OPMAITUH;

MPOSIBJISITh  OPTAaHU3AIMOHHBIE W TIO3HABATEIBHBIE YMEHHS CaMOCTOSITEIIBHOTO TPHOOPETCHHS HOBBIX 3HAHUU B
MPOIIECCE BHITTOJIHEHMS MPOEKTHBIX U Y4eOHO-UCCIIEeI0OBATEIbCKUX PAbOT;

paboTaTh B TpyIe ¢ MCIOJTHCHUEM Pa3IUYHBIX COLMATBHBIX POJICH, MIIAaHUPOBATH PabOTy TPYIIIBI, PAIMOHAIBEHO
pacnpenensaTh NeITebHOCTh B HECTAHIAAPTHBIX CUTYyaIlUAX, aJCeKBAaTHO OIEHWBATh BKJIAJ KaXKJIOTO M3 YYACTHUKOB
TPYIIBI B pEIICHUE PacCMAaTPUBAEMON MPOOITIEMBI;

MPOSIBJISITH MOTHBAIUIO K Oyyiiel mpopecCHOHAIBHON JESTENbHOCTH MO CHEUATbHOCTIM (U3UKO-TEXHUYECKOTO
podus.



K xoniy oOyuenus B 11 Knacce npeMeTHbIE pe3yabTaThl HA YTIYOJIEHHOM YPOBHE JOKHBI OTpakaTh chOpMHUPOBAHHOCTH
y 00y4aroIuxcs yMEHUM:

MOHUMATh POJIb (PU3UKU B DKOHOMHUYECKOW, TEXHOJIOTMUECKOW, COIMAIbHON W ATHYECKON chepax IesTeNbHOCTU
YeJI0OBEKa, POJb U MECTO (PU3MKUM B COBPEMEHHOH HayyHOW KapTHMHE MHpa, pojib ACTPOHOMHUHM B IPAKTUUYECKOM
NEATEIbHOCTA  4YEJOBEKAa W JAJIBHEHIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHHM, 3HAYEHUE  ONMCATEIBHOM,
CHUCTEMAaTU3HUPYIOIIEeH, OOBSICHUTEIbHOW U MPOTHOCTUYECKON (DYHKUMN (PU3NYECKON TECOPUU — SIEKTPOIMHAMHUKH,
CHELMATLHOM TEOPHUM OTHOCUTEIbHOCTH, KBAHTOBOM (U3HUKH, poib (U3NYECKOM Teopuu B (POpMHUpPOBAHUU
NpPEICTABICHUN O (U3NYECKONW KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHpa B OOLIEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE;

pa3nuyuaTh yCIOBHUS MPUMEHUMOCTH MOAeNel (PU3NYECKUX Tel U MPOIECCOB (SBJICHUIN): OJJHOPOIHOE SJCKTPUUECKOE
U OJIHOPOJHOE MarHUTHOE MOJsl, TApMOHUYECKUE KOjieOaHusl, MaTeMaTUYECKUN MasTHUK, UJCAJIbHBIN NPy KUHHBIHI
MasiTHUK, TApMOHUYECKHUE BOJIHBI, UJICAIbHBIN KOJeOaTeNnbHbI KOHTYp, TOHKAs JUH3a, MOJEIEH aToMa, aTOMHOTO
spa ¥ KBAHTOBOM MOJIEJIN CBETA;

pa3nuuaTh yYCJIOBHs (TpaHUIlBl, 00JAacTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(GyH1aMEHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh MCIOIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MIEKTPOMATHUTHBIE MTPOLIECCH] U SIBJIEHMSI, UCIIOJIb3YsI OCHOBHBIE ITOJIOXKEHUSI U 3aKOHBI
ANEKTPOJUHAMUKHN U CIELHAIBHON TEOPUM OTHOCHUTEIBHOCTH (3aKOH COXpaHEHHUs 3JEKTPUYECKOTo 3apsijia, CHiia
Awmrnepa, cuna JlopeHla, 3aKOH 3JEKTPOMArHUTHON WHAYKIMH, npaswio Jlenma, cBsizp OC caMOMHOYKUIMU B
DJIEMEHTE DJJIEKTPUYECKOM LENHU CO CKOPOCTBIO HM3MEHEHHs CWIbl TOKA, IOCTYJIaThl CHELUAIBHOW TEOpUU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHANIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOIECCHl W SIBJIEHUS, HMCHOJb3Yys IOJIOKEHUS KBAHTOBOM (DU3UKHU
(ypaBHenue OuHIITeHHA s ¢GorodPdekrra, MEepBbI W BTOPOM MOCTydaThl bopa, NPUHIMI COOTHOIICHHS
HeomnpeaenénHocrel ['eilzenOepra, 3aKOHbI COXPAHEHHUS 3apsiIOBOTO W MAacCOBOTO YHCENl M HHEPIHH B SAEPHBIX
peaxkusx, 3aKOH paliOaKTUBHOTO pacrana);

ONMKCHIBATH (PU3UYECKUE MPOLECCHl W SIBICHUS, WCIOJb3YS BEJIMYMHBL: HAMPSKEHHOCTh 3JEKTPUUYECKOTO MOJH,
ITOTEHLIHAJ JIEKTPOCTATUYECKOIO II0JIA, Pa3HOCTh NMOTEHIMAIOB, JJIEKTPOABMKYINAS CHJIA, UHAYKLIHMS MarHUTHOTO



MOJIsl, MAarHUTHBIM MOTOK, cujaa AmIiepa, WHAYKTUBHOCTh, JSJEKTPOIBIKYIAS CHUJIAa CAMOWHIYKIIUHM, SHEPIHs
MAarHUTHOTO TOJISi IPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HMITYJIbC, MOJHAS SHEPIUs, SHEPTUs MOKOsI CBOOOIHOM
YACTHIIBI, DHEPTUS ¥ UMITYJIBC (POTOHA, MACCOBOE YHMCIIO U 3apsi sApa, SHEPTHUS CBS3HU S/Ipa;

OOBSCHATh OCOOCHHOCTH MpOTEKaHUs (DU3NUYECKUX SIBICHUN: JJICKTPOMArHWTHAs WHAYKIUSA, CaMOWHIYKIIHS,
pe3oHaHC, UHTepdEpeHIUs BOJIH, NU(PpPaKLMs, JUCIIEPCUs, TOJHOE BHYTPEHHEE OTpaxeHue, (POTOIIECKTPUUECCKUN
abdext (pororddext), ampda- u OeTa-pacmazbl  Suep, TaMMa-U3JIy4YeHHE sAep, (U3UYECKUE TPUHIIUIIBI
CIIEKTPAJIbHOTO aHaIN3a U pabOTHI Jla3epa;

ONPEAEsATh HAMIPABJICHNE UHAYKIIMM MarHUTHOTO TOJIA MPOBOJAHUKA C TOKOM, CHJIbI AMiiepa u cuiibl JIopeH1a;
CTPOUTH U300paKEHUE, CO3/ITaBAEMOE TUIOCKUM 3€PKajioM, TOHKOM JIMH30M, U PACCUUTHIBATH €0 XapaKTEePUCTUKH;
MIPUMEHSTh OCHOBOIIOJAralolie aCTPOHOMHYECKHUE MOHSTHSA, TEOPUM W 3aKOHBl MJi1 aHaldu3a U OOBSCHEHUS
(bU3UYECKHUX TPOIECCOB, IPOUCXOAIINX B 3BE371aX, B 3BE3HBIX CHUCTEMAaX, B MEXKTAJIAKTHICCKON Cpee; ABUKSHUS
HEOCSCHBIX TEJl, DBOJIIOINH 3BE31 1 BceneHHOM;

MIPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJIUYUH C UCIOIb30BAaHUEM MPAMBIX U3MEPEHUMN, MIPU ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyJbTAThl TMOJYYCHHON 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BUIE
rpauKOB C Y4ETOM aOCOIIOTHBIX TOTPEITHOCTEH U3MEPEHUH, AeIaTh BEIBOBI IO PE3yJIbTaTaM MCCIICI0BaHUS;
IIPOBOJINTh KOCBEHHBbIC M3MEpeHUs] (M3UYECKUX BEJIIMYMH, MPU 3TOM BHIOMPATh ONTHUMAJIbHBIA METOJ| U3MEPCHHUS,
OIICHUBATh a0COJIIOTHBIE U OTHOCUTEIIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJUTh  OMBITBI 1O TMPOBEPKE TNPEIIOKCHHONW THUIIOTE3bl: TUIAHUPOBATH  JKCIEPUMEHT, COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 yCTAHOBKY, AaHaJU3WPOBATh MOJYUYCHHBIE pe3yJbTaTbl M JIeJIaTh BBIBOJI O CTaTyce
PEI0)KEHHOW TUTIOTE3HI;

OMUCHIBATh METO/IbI MOJIYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOmoIaTh MpaBuiia 0E30MAaCHOTO TPyAa TPU MPOBEACHUW HCCIEAOBAaHUN B paMKax ydeOHOTO SKCIIEPUMEHTA,
MpakTUKyMa U YYCOHO-HCCIICIOBATEIIBCKOH W TPOCKTHOW JEATEIbHOCTH C HCMOJb30BAHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB U JTaOOPaTOPHOTO 000PYI0BAHUS;

pelmaTh pacu€THBIC 3a/1a4d C SIBHO 33JIaHHOM U HESABHO 3aJaHHON (PU3MYECKOM MOJENIbIO: Ha OCHOBAaHWU aHaW3a
yCIIOBHsI BBIOMpaTh (U3MUECKHE MOJICTH, OTBEUAIoNre TPEOOBAaHMSIM 3a7aud, MPUMEHATH (POPMYIBI, 3aKOHBI,



3aKOHOMEPHOCTH M TIOCTYNIAThl (PU3UUYECKUX TCOPUI TIPH MCIIOIL30BAHIHA MAaTEMAaTHUYECKUX METOJIOB PEIICHUS 3a/1a4,
MPOBOJIUTH PACUYEThl HA OCHOBAHWH MMEIONIUXCS JTAHHBIX, aHAJIM3UPOBATh PE3YyJIbTAaThl U KOPPEKTUPOBATH METOJIBI
pElIeHHs ¢ YYETOM MOTYUYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIC 3a/a4yH, TpeOyrolue MPUMEHEHHsS 3HAHUN U3 pa3HBIX pasleNoB Kypca (U3HMKH, a TaKxKe
WHTETPAllMA 3HAHUK W3 JPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH JIOTHUYECKYIO IETIOYKY
pacCyXJIeHUH C OTIOPOM Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SIBICHUS;

MCITIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAOOTHI U3MEPHUTEILHBIX MPUOOPOB,
TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKHUX MPOIECCOB;

MPUBOJNTHh MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOS)KHBIX YUEHBIX-(PU3UKOB B PAa3BUTHC HAYKH, B OOBSICHEHHUE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHANIM3UPOBATh U OIEHUBATH IMOCJEICTBUS OBITOBOW W MPOU3BOJCTBEHHOW NEATEIHLHOCTH YEIOBEKA, CBA3AHHOW C
(GU3NYECKUMHU TIPOIeCCaMU, C TMO3UIUH SKOJIOTHYECKOH Oe30MacHOCTH, TMPEACTABICHUH O palMoOHAILHOM
MIPUPOIONIOIB30BAHNN, & TaK)KE Pa3yMHOM HCIOJIb30BAHUH JTOCTYKCHHH HAYKH M TEXHOJIOTHH IS JAIbHEHUIIEro
Pa3BUTHS YETOBEYECKOTO OOIIECTBA;

MPUMEHSTh pa3uyHble CMocoObl paboThl ¢ uHpoOpMalmel (U3NYECKOro COJIepKaHUS C HCIOJIb30BAaHUEM
COBpEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHA, MpPH O5TOM HWCIONh30BaTh COBPEMEHHBIE WH(GOPMAIMOHHEIC
TEXHOJIOTMH IS TIOMCKA, TepepadOTKM W TPEIbABICHUS YyYeOHOHW M HAyYHO-TIOMYJSApPHOW HWHGOpPMAIIHH,
CTPYKTYPUPOBAaHMSI W WHTEPIPETAIIUU HWHPOPMAIUHA, TIOJYYCHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECCKU
aHAM3UPOBATH MOTyYaeMyI0 HHPOPMAIIHIO U OIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK
¥ Ha OCHOBE aHaJIM3a HCTOYHUKA WH()OPMAIINH;

MPOSIBJISITh  OPTaHWU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOTO TPHOOPETCHHMS HOBBIX 3HAHUW B
MPOIIECCE BHITTOJIHEHHS TIPOEKTHBIX W YYeOHO-MCCIIeIOBATEIHCKAX PAOOT;

paboTaTh B TPYIIE C UCIOTHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH PadOTy TPYMIbI, pallMOHATHHO
pacmpeeNiATh NeATEIbHOCTh B HECTAHJAPTHBIX CHTYAIlUSIX, aJeKBaTHO OIICHMBATHh BKJIAJ KaXXJIOTO M3 YYaCTHUKOB
TPYIIBI B pEIICHUE PaCCMAaTPUBAEMON MPOOIIEMBI,



e TPOSBISATH MOTHBAIMIO K OyAymIell mpodecCHOHaNbHON ACSITETbHOCTH MO CIENUAIBHOCTAM (DU3UKO-TEXHUYECKOTO
npous.
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