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HOACHUTEJBbHASA 3AIIUCKA

[IporpamMma no ¢usuke Ha ypoBHE cpefHero obimiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM
OCBOCHHS OCHOBHOW 0OpasoBarenbHOW mporpammsl, npeactaBieHHbIx B @I'OC COO, a Takke ¢ yuéroMm ¢enepalbHONW paboyeil mporpaMMbl
Bociutanuss u Kounenuuu npenogaBanus ydeOHOro npeamera «®Pusnmka» B 00pa3zoBaTelbHBIX oOpraHm3aunusx Poccuiickoit ®deneparum,
peann3yoIuX OCHOBHBIE 00pa30BaTEIbHbIC IPOrPAMMBI.

[IporpamMma mo ¢usuke ompeaenseT 00s3aTeNbHOE MPEAMETHOE COJEp)KaHUE, YCTAaHABIMBAET PEKOMEHIYEMYIO IOCJIEeI0BaTEIbHOCTh
M3YYECHHUS TEM W pa3lielioB Y4eOHOro mpeamera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€W, JIOTUKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. [IporpamMmma mo ¢usuke maét mpenacTaBlIeHUE O IENAX, COJEp)KaHUU, OOIIeH cTpaTeruu oOydeHus,
BOCIIMTAHMSI U Pa3BUTHUS O0yUaIOUIUXCs CpeicTBaMU yuyeOHoro npeamera «Pu3rka» Ha yriyOaéHHOM ypOBHE.

W3ydyenne kypca ¢Gu3uku yriayOnIEHHOTO YpPOBHS IMO3BOJISIET peaan30oBaTh 3aJayd MPOQEecCHOHAIBHON OpHEHTAlluu, HaIlpaBJIEHO Ha
CO3/IaHHE YCIIOBUH AJIS MIPOSIBIICHUSI CBOMX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaKIbIM 00YJaroIIUMCs, KOTOPbIe HEOOXOAUMBI IS
NPOAOIDKEHUST 00pa3oBaHUS B OpraHM3alusAX MPO(EecCHOHATBFHOTO O00pa3oBaHMs 10 Pa3IMYHBIM (PU3UKO-TEXHUYECKMM W HHXCHEPHBIM
CHELMAILHOCTSIM.

B mporpamme no ¢usuke onpenenstoTcs IIaHupyeMble pe3ylbTaThl OCBOCHUS Kypca (DM3HKU HAa YPOBHE CPEAHEro OOIIEero o0pa3oBaHUS:
JIMYHOCTHBIE, METANpeIMETHbIE, IPeAMETHbIEe (Ha YriayOiéHHOM ypoBHE). HayuHO-MeTo10J0rHUecKoi OCHOBOM JUIsl pa3paboTku TpeOOBaHUM K
JMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM O0y4arolUXCsl, OCBOUBIIUX MPOTrpaMMy MO (U3HKE Ha YPOBHE CPEIHEro OO0ILIero
o0Opa3oBaHMsI Ha YIIIyOJIEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOEHHS Kypca (PM3MKU Ha YIIIyOJEHHOM YPOBHE, B TOM YHCIIE ITPEIMETHbIE Pe3yIbTaThl [0 rofaM 00yueHHUs;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpamMma no (u3nke UMeeT NPUMEPHBIA XapakTep U MOXKET ObITh MCHOJB30BaHA YUUTEIAMU (U3HUKH ISl COCTABIIEHUSI CBOMX pabOyuX
IIPOrPaMM.

IIporpamma 1o ¢u3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHUBY YUMTEIEH M MPETOCTaBISIET BOZMOXKHOCTH JJISl pealu3alii pa3IndHbIX
METOAMYECKUX TIOJXO0/I0B K MPENoAaBaHuI0 (U3MKU Ha YIIIyOJIEHHOM YpOBHE IPH YCIOBUU COXpaHEHUs 0053aTeIbHOM YacTH COepKaHus Kypca.

®du3nka Kak Hayka o HanOoiyiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTyNAas B KauecTBE y4eOHOIo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUN 00 okpyxkatouiem mupe. lIkonpHBI Kypc GU3MKH — CHCTEMOOOPA3yIOIIUN Al €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MIPEMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHHM, U3y4yaeMbIX XUMHUEH, Onosoruei, puszndeckoil reorpadpueii u
acTpoHOMHueH. Vcronp30BaHME MW AaKTUBHOE IMPHUMEHEHHME (DU3MYECKHX 3HAHMM ONpeAeNiio XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cepe SHEpPreTHKH, TPaHCIOPTa, OCBOEHHUSI KOCMOCa, MOJyUYeHHUsI HOBBIX MaTepHalioB C 3aJJaHHBIMU CBOMCTBaMU. M3yuenue ¢pusuku
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BHOCHUT OCHOBHOM BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromerocs, B popMrupoBaHHe YMEHUN PUMEHSTh HAayYHbIH
METO/ TO3HAHUS NIPU BBIIOJIHEHUH UMH YUYEOHBIX UCCIICTOBAHHM.

B ocHOBY Kkypca (u3MKH Ha ypOBHE CpeIHEro ooOuero oopa3oBaHus MOJIOXKEH psAA UAEH, KOTOPble MOKHO paccMaTpuBaTh KakK NMPUHLUIIBI
€ro MOCTPOEHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUU C HEH KypC SIBIISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJCPKHUT MaTepUall U3 BCEX pasesioB (DPU3UKH,
BKJTIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoesa zenepanuzayuu. B cooTBeTCTBUM C HeW Martepuasl Kypca (GuU3MKH 00beIMHEH BOKpYr (u3ndeckux Teopuid. Bemymmum B Kypce
aBJsieTca (POPMUPOBAHME NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanus mnpeanojaraet MCIOIb30BaHHE I'YMAaHHUTAPHOTO MOTEHIMANa (PU3MUECKON HAayKH, OCMBICIICHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U SKOJIOTHYECKHUMHU TPpOoOIeMaMHu.

Hoesa npuxknaonon nanpaenennocmu. Kypc pusuku yriay6iEHHOro ypoBHS IPeonaraeT 3HakOMCTBO € IIUPOKUM KPYTOM TEXHUUYECKUX U
TEXHOJIOTUYECKUX IPUIOKEHUH U3ydeHHBIX TeOpUH U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs Ha YpOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHbIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanu3yercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJEP)KAHUS, MOCBSIIEHHBIX HKOJIOTMYECKUM IpodiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKICHHsI TPO0JIeM pallMOHAIILHOTO IPUPOJIOIIOIb30BaHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

OcBoeHME coJiepKaHUs NPOrpaMMbl MO (PU3UKE JOIKHO OBITh MOCTPOCHO HA MPHUHIMIIAX CHCTEMHO-JEATEIbHOCTHOrO mnoxaxona. Jlis
(bU3MKY peanu3anus TUX IPUHIIUIIOB Oa3upyeTcsl Ha UCIOIb30BAaHUHM CAMOCTOATEIBLHOTO SKCIIEPUMEHTA KaK IMOCTOSHHO JIEUCTBYIOIIETO (hakTopa
yueOHoro nporecca. s yriayOnE€HHOro ypOBHS — 3TO CUCTEMA CaMOCTOSITEIbHOIO YUEHHYECKOT0 SKCIEPUMEHTA, BKIIIOYAIOIIETO (PpOHTAIbHbIE
YYECHMUYECKUE ONBITHl MPU M3YYEHHHM HOBOI'O MarepHaia, jJabopaTopHble paboThl M pabOThl MpakTHUKyMa. [Ipm 3TOM BO3MOXKHBI JiBa Crocoba
peanuzanun PU3NYECKOTO MpaKTHKyma. B mepBoM ciiydae mpakTUKyM mpoBoautcs 1ubo B koHie 10 m 11 kimaccoB, mubo mocie mepBoro u
BTOPOT'O MOJIYroJIuii B KaXKJI0M U3 3TUX KjlaccoB. BTopoii crocod — 310 uHTEerpanust paboT NpakTUKyMa B CUCTEMY J1a00paTOpHBIX paboT, KOTOpbIE
MIPOBOJIATCS B Ipolecce n3yueHus paszaena (temsl). [Ipu aTom noa paboramu npakTHKyMa HOHUMAETCsl CAMOCTOSITENIbHOE HCCIIeIOBaHUEe, KOTOPOe
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAA O€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpammMe no ¢usuke cucteMa yueHHUECKOro SKCHEPUMEHTa, JJaOOpaTOPHBIX paboT M MPaKTUKyMa MPEACTaBICHA €IUHBIM IEPEUHEM.
Bre16op TemaTtuku Ui 3THX BUJOB YYEHHMYECKHX MPAKTUYECKUX pabOT OCYHIECTBISETCS YJaCTHHKaMH 00pa3oBaTeNbHOTO IMpolecca UCXOAs U3
0COOEHHOCTEH MOYpPOYHOTro MJIAHUPOBAHUS M OCHAIEHUS kKabuHeTa ¢pu3uku. [Ipu 3ToM obecrnieunBaeTcsi OBlIaJeHUE 00YyYaIOIUMUCA YMEHUSIMU
NPOBOJUTH MNpPSMble M KOCBEHHbIE H3MEPEHUs, MCCIEJOBaHMs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH U IIOCTAaHOBKY OIIBITOB IO MpPOBEpKE
IIPEITIOKEHHBIX TUIIOTES.
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Bosbioe BHUMaHME yIeNnseTcsl PEHICHHUI0 pacu€THBIX M KaueCTBEHHBIX 3ajad. Ilpu 3ToM i pacy€THBIX 3a1ad MPUOPUTETOM SIBISIOTCS
3aJjauu C SIBHO 3aJJaHHOM M HESBHO 33J]aHHOM (pr3MyecKoi MOEIbIO, MO3BOJISAIONINE TPUMEHITh N3YUYEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJTHOT'O pa3jiena Kypca, TaKk U MHTErpUpys IPUMEHEHUE 3HaHUH U3 pa3HbIX pa3zienoB. J[Js KaueCTBEHHbIX 3a/1a4 IPUOPUTETOM SBIISIFOTCA 3a/laHHs
Ha 00bsSCHEHHE/TIpe/ICKa3aHue NMPOTEKaHUs PU3NUECKUX SABJICHUN U IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrouue BpIOopa pusnueckoi Mmoaenn
IUISL CUTYalluy TPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmu PI'OC COO k MarepuallbHO-TEXHUYECKOMY OOECIEYCHHIO Y4eOHOro mpolecca Kypc (U3HKH
yri1y6JaE€HHOrO YpOBHSI Ha YPOBHE CpEIHEro oo1ero oopa3soBaHus J0JDKEH U3ydyaThbes B YCIOBUSAX IpeAMeTHOro kabuHera. B xabunere ¢usuku
JOJDKHO OBITh HEoOXoIumoe J1aboparopHoe 00OpyIOBaHME AJIS BBIIOJHEHHs YKa3aHHBIX B IporpamMme M0 (U3MKe YYEHHYECKHUX OIIBITOB,
na0opaTOpHBIX PaboOT M paboT MPAKTUKYMa, a TAK)KE IEMOHCTPAITMOHHOE 000pyI0BaHHUE.

JleMOHCTpaloHHOE 00O0py/noBaHUE (QOPMHUPYETCSI B COOTBETCTBUU C MPUHLUIIOM MHUHHUMAJIbHOW JOCTATOYHOCTH U OOECHeuuBaEeT
[IOCTAHOBKY IEPEYMCICHHBIX B IporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlMi JUIsl MCCIEJOBAHUS H3y4aeMbIX SIBIEHUI M IPOLIECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGoparopHoe 000pynOBaHHE I YUSHHUECKUX MPAKTHYECKUX PadOT (OPMHUPYETCS B BUAEC TEMATHUYECKUX KOMIUIEKTOB M 00eCTieunBaeTCs
B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. TeMaTudyeckue KOMIUIEKTHI JabopaTOPHOTO 000pyIOBaHMS AODKHBI OBITh TOCTPOSHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTENIBHBIX CUCTEM B BUAE LUPPOBBIX
nabopaToOpHid.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

(dbopMHpOBaHNE HHTEPECA U CTPEMIICHHUST 00YUYAIONIMXCS K HAYYHOMY HM3YYEHUIO MPHUPOJIBI, Pa3BUTHE MX MHTEIUICKTYAILHBIX U TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/I€ MO3HaHMs U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOIO OTHOLICHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK PE3ylIbTaTa N3y4EeHHUSI OCHOB CTPOCHHUS MaTepPHH U (PYHIaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(bopmupoBaHre YMEHHI OOBSICHSTD SBJICHUS C HCIIOJIBb30BAaHUEM (PU3UUECKUX 3HAHUH M HAYYHBIX JI0KA3aTEIIbCTB;

(dbopMHpoOBaHUE MPEACTABIECHUH O PO (PU3UKH JUTS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiel npodecCHOHAIBHOW AEATENbHOCTH, CBA3aHHBIX C (DM3UKOM, MOATrOTOBKA K
JanbHeHeMy 00y4eHHI0 B 3TOM HaIlPaBJICHUH.

JlocTuxkeHue 3Tux 1eseil obecrneynBaeTcs peleHrueM CIeAYoNUX 3a7a4 B polecce U3yuyeHus Kypca GU3uky Ha ypoBHE CPEAHETO 00ILEro
o0Opa3oBaHwUS:

npUOOpeTeHUe CHUCTEMBbl 3HAHMKA 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUAX, BKIIIOYAs MEXAHUKY, MOJIEKYISIPHYIO
(bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (DPM3UKY U DJIEMEHTHI aCTpO(PU3HKH;
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¢dopMHupOoBaHHE YMEHUIH NPUMEHSTHh TEOPETUYECKHE 3HAHUS sl OOBSICHEHUS (U3NYECKUX SBICHUN B TPUPOAE W Ui TPUHSATHS
MPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUS PA3IMYHBIX 33734 C SBHO 3a/laHHOM (pU3MUecKkod MOJenblo, 3a/ad, MoApa3yMeBalOIIUX CaAMOCTOATEIbHOE
co3anue (pU3NUecKoil MOJIeNu, aJIeKBaTHON YCIOBHSIM 33/1a4H, B TOM YKCJIE 3a/1a4 MHKEHEPHOT'O XapaKTepa;

MOHUMaHHE (PU3UYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPONCTB M TEXHOJOTMUECKUX IPOLIECCOB, UX BIMAHUSA Ha
OKPY’KaIOILlYIO CPELY;

OBJIaJICHHE METOJIaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHMSI W TpPOBeNEHUS (U3NYECKUX OHKCIEPUMEHTOB, aHalu3a M HUHTEpIpeTaluu
uH(pOpMaLIKH, ONIPEeIETICHHS JOCTOBEPHOCTH OTYYEHHOTO PE3ybTaTa;

CO3JIaHHE YCIIOBUH /ISl pa3BUTHUSI YMEHHI IPOCKTHO-MCCIIEI0BATENBCKOM, TBOPYECKOM 1A TEILHOCTH;

pa3BHUTHE UHTEpeca K chepaM MpodecCHOHABHOMN IeATEIBHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBun ¢ tpeboBanusmMu PI'OC COO yranyOnéHHBIA ypoBeHb M3ydeHUs ydeOHoro mpeamera «@Dusnka» Ha ypOBHE CPEIHErO
obmiero obpazoBaHusi BeIOMpaeTcs OOydaloIMMUCS, MIIAHUPYIOUIMMH MPOJIOJDKEHHE 00pa30BaHUs MO CHEIHATBHOCTIM (DU3MKO-TEXHUYECKOTO
npopUIISL.

Ha u3yuenne ¢usuku (yrayOi€HHBINA ypOBEHb) HA YPOBHE cpeaHero odmiero odpasoBanus oroautcs 340 gacos: B 10 kiacce — 170 gacos
(5 gacoB B Heaeno), B 11 knacce — 170 gacoB (5 4acoB B HEZEIO).

IIpeyiaraemelii B mporpaMme 1o (Gpusmke nepedeHsb J1adopaTOpHbIX U MPAKTUYECKUX padoT SBISIETCS PEKOMEHOBAaHHBIM, YUUTENb JAeIaeT
BBIOOD MpoOBeieHNUs 1a00paTOPHBIX PAa0OT U OMBITOB € YUETOM MHIUBUIYATIbHBIX OCOOEHHOCTENW 00yUYarOIUXCsl.
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COJAEP/KAHUE OBYYEHUA
10 KJTACC

Pazpnen 1. Hayunblii MeTO MO3HAHNS PUPOBI.

dusuka — pyHgaMeHTaIbHAs Hayka O nmpupoze. HaydHbIil MeTOI MO3HAHUS U METOBI UCCIICIOBAaHUS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpHUs B Tpoliecce o3HaHus npuposl. HabmoneHue u skcriepuMeHT B pusuke.

Crnioco0bl u3MepeHus (pU3NYECKUX BEJTUYUH (aHAIOTrOBbIE U U(POBBIE U3MEPUTENbHbIE IPUOOPHI, KOMIIbIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit GU3NUECKUX BETUYHUH (AOCONIOTHASI U OTHOCUTENIbHAS).

MopenupoBanue (GU3NIECKUX SBICHUHA U MPOLECCOB (MaTepuallbHAs TOUKA, a0COIIOTHO TBEPAOE TENO, UACATbHAS )KUIKOCTb, HJICAIbHBINA
ras, ToueuHsl 3apsn). ['unoresa. @usnueckuil 3akoH, rpaHUIbl €ro MPUMEHUMOCTH. PU3NUECcKas TEOPHUs.

Posb 1 MecTO Gpu3uKu B JOPMHUPOBAHUN COBPEMEHHON Hay4YHOU KapTHHBI MUPA, B IPAKTUUYECKON AEATEIbHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenune cuibl TOKa M HAIPSHKEHHS B IIEMH MTOCTOSTHHOTO TOKA MPH MOMOIIM aHAJIOTOBBIX M HU(MPOBBIX U3MEPUTEIILHBIX TPHOOPOB.

3HaKoMCTBO ¢ UG poBoii 1aboparopueil no gusuke. [Ipumepsl n3mepenns GU3NYECKUX BEIUYMH MPHU MOMOIIM KOMIBIOTEPHBIX JaTYHKOB.

Pasznea 2. MexaHnuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BrkeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBHKeHUsA. Cuctema oTcuéra.

[Ipsimast u oOpaTHas 3aa4l MEXaHUKH.

Pannyc-BekTop MaTepHUalbHON TOYKH, €70 IIPOEKIMU Ha OCU CUCTEMBI KOOpAuHaT. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaibHONW TOUKH, UX MPOEKIIMH Ha OCH CHCTEMBI
koopauHat. CrojkeHue nepeMelieHnii U CI0KEeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBHKEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHMS M IyTH MaTepHaIbHOU
TOYKU OT BPEMEHU U UX IpapuKu.

CBobosHOe majieHne. Y CKOpeHre CBOOOHOro najeHus. JBrkeHue Tena, OpoIeHHOTo MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH U YCKOPEHUS MaTepualbHON TOYKU OT BPEMEHH U UX IpaUKH.

KpuBonnueliHoe nBukeHue. JIBHK€HHWE MAaTepUaIbHOM TOYKM IO OKPYXXKHOCTH. YTJIOBas M JIMHEWHas ckopocTh. [lepmox m vacrora
obparnienus. LlenTpocTpemuTenbHoe (HOPMAIIbHOE), KacaTeIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuyeckue yCTpOHWCTBA U TEXHOJOTMYECKHUE IIPOLECCHI: CIMIOMETpP, ABMKEHHUE CHApsNOB, LCIHBIC, IIECTEPEHYATBIE U PEMEHHBIE
nepeiayu, CKOPOCTHBIE JTU(PTHI.
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Jemoncmpayuu.

Mogenp cuctempl OTCUETA, MILTIOCTPALM KHHEMAaTUHYECKUX XapAKTEPUCTUK JIBUKECHHUS.

CrocoObl KCCIIETOBAHUS IBUKEHUN.

Nnnroctpanus npeneabHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKCHHM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

Habmroienue aBrxeHus Tea, OpolIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHme yriIoBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTel, TPACKTOPU, CKOPOCTEH JBHXKEHHS OJTHOTO U TOTO K€ TeJla B Pa3HbIX CUCTEMAaxX OTCUETa.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

N3MepeHne yckopeHus Mpy NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHUKEHUH 1O HAKJIIOHHOW ITIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHust CBOOOHOTO MajeHus (PEKOMEHI0BaHO MCIONIb30BaHuE IIU(PPOBOI TabopaTopun).

W3ydyenue nABWKEHUs Tena, OPOIIEHHOTO TOpu30HTaIbHO. [IpoBepka rumore3sl O MPSAMOM MPOMOPIMOHATBHON 3aBHCHUMOCTH MEXIY
JATbHOCTHIO MOJIETA U HAYAJIBHOW CKOPOCTHIO TEA.

N3ydenue qBHKEHUS TeJa M0 OKPY>KHOCTH € MTOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOAa 0OpaIIeHnss KOHHYECKOT0 MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. Tlunamuxa.

[IepBbiit 3akoH Hprorona. MHeprumansHele cuctemsl orcuéra. [IpuHnun otHocutensHOCTH ['amunes. HenHepuumanabHble CUCTEMBI OTCUETA
(ompenenenue, IpUMEpHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 111 MaTepuanbHOM TOUKH.

Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJIECHTHOCTh TPABUTALIMOHHOW 1 HHEPTHOM MaCCHI.

Cuna TspkecTd. 3aBUCHMOCTh YCKOPEHHUs CBOOOIHOTO TAJEHHUSI OT BBICOTHI HaJl MOBEPXHOCTHIO TUIAHETHI M OT reorpaduuecKoi MUPOTHI.
JIBm>keHrne HeOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMu4eckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXKyIIErocst ¢ yCKOpEHUEM.
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Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHS CKOJBXKEHUs M cuia TpeHus nokos. Koadduuument tpenus. Cuna conpoTUBICHUS TPU
JBUKEHHMHM TENa B XKUAKOCTU WIH ras3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUS.

Hasnenue. 'uapocraruueckoe aaBiaenue. Cuina Apxumena.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKUE POLECCHI: MOALUITHUKY, ABUKEHHE UCKYCCTBEHHBIX CIIyTHHKOB.

Jemoncmpayuu.

Habnronenue nBHXeHUS Tell B MHEPIUAIBHBIX M HEMHEPIIUABHBIX CUCTEMaX OTCUETA.

[TpyHIMI OTHOCUTEIBHOCTH.

Kayenue 1ByX IWIMHAPOB WM IIAPOB PA3HOM MACCHI C OAMHAKOBBIM YCKOPEHUEM OTHOCUTEIBHO HEHMHEPLUAIBbHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJCHCTBYIOLIEH MPUJIOKEHHBIX K TEJIy CHJI C MPOU3BEICHUEM MacChl Tejla Ha €ro yCKOpPEHHE B MHEPLUAIbHON CHUCTEME
oTcy€Ta.

PaBeHCTBO cuJj1, BOBHUKAIOUIMX B pe3yJbTaTe B3aUMOJICHCTBUS Tell.

W3mepeHue macc o B3auMoJIeHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Ta/IEHUN.

LlenTpoOEXHBIE MEXaHU3MBI.

CpaBHeHHE CUIT TPEHUS TIOKOS, KAUEHHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAaKJIOHHOM MJIOCKOCTH.

ITpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHH JIBUKEHUs OpyCKa MO0 HAKJIOHHOM IJIOCKOCTH Ha 3a/laHHOE PAacCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOLIUX B IPYXHHE U PE3MHOBOM 00paslie, OT ux JegopMaiuu.

N3ydeHnne nBuKEHMs CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkui OJIoK.

N3mepenue ko3 duirienTa TpeHus Mo BeINYUHE YII0BOro koddgduiuenta 3aBucuMoctu Frp(N).

HccnenoBanue NBMXKEHUS OpycKa 110 HAKJIOHHOM MJIOCKOCTH C NEpeMEHHBIM K03()(HUITUEHTOM TPEHUSI.

N3ydyeHne nBuKEHMsS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarenbHoe W BpallaTelbHOE JBH)KEHUE TBEPAOIrO Tena. MOMEHT CHiIbl OTHOCUTEIBHO OCH BpPALEHUS.
[Tneuo cumnbl. CnoxxeHue cuil, MPUIOKEHHBIX K TBEpAOMY Temy. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHs TBEPAOIO TEINA.

YcToliunBoe, HeyCTOUNBOE, Oe3pa3TUIHOE paBHOBECHE.

TexHuyeckue ycTpoiCTBa U TEXHOJIOTHYECKHE MPOLIECCHl: KPOHIITENHH, CTPOUTEIbHBINA KpaH, peléryaTble KOHCTPYKITHH.
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Jemoncmpayuu.

VYcioBus paBHOBECHS.

Bunsl paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padomeol, nPAKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUII YIIPYTOCTH.

N3yueHne yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIErO ILIOIIA/Ib ONOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuke.

NMnynsc mMarepuanbHOM TOYKH, CUCTEMBI MAaTEpPHAIBHBIX TOYEK. LIEHTp mMacc cuCTeMBl MaTepHaNbHBIX TOYEK. Teopema O JABUKEHUHU
LIEHTpa Macc.

NmMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT uMItysibca MaTepruanbHON ToUkH. [IpeacraBieHue o COXpaHEHMM MOMEHTA UMITYJIbCa B IEHTPAIBHBIX MOJISX.

PaGora cuibl Ha MaJOM U Ha KOHEYHOM IepemenieHuu. ['paguueckoe npeacrapneHnue padoThl CUIIBL.

MoOUIHOCTb CHIIBL.

Kunernueckas sHeprusi MarepraibHON Touku. TeopeMa 00 N3MEHEHUU KHHETHYECKON SHEPIMHU MaTEepUaIbHOM TOUKH.

[ToTeHunanpHble M HEMOTEHUMANbHBIE cuibl. [loTeHnnanbHas sHeprus. IloTeHmanbHas 3Heprust ynpyro aepopMUpPOBAaHHON MPYKHUHBI.
[loTeHunanpHas >HEprus Tena B OJAHOPOAHOM IpaBUTALMOHHOM mose. [loTeHnnanbHas SHeprus Tena B IPaBUTALMOHHOM I0JE€ OAHOPOJHOTO
mapa (BHyTpH U BHe 1apa). Bropas kocmuudeckast CkopocTh. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHUEM MEXaHUYECKON SHEPTHH CUCTEMBI Tell. 3aKOH COXPAaHEHHS] MEXaHUYECKON DHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepryum Uit naeanbHON XKUIKOCTH KaK CJIEJCTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKOW YHEPTUH.

Texuugeckue YCTPOﬁCTBa 1 TCXHOJIOTUYCCKHUEC MTPOLECChI: IBUKCHUC PAKCT, BOJIOMéT, KOHép, pr)KI/IHHBIﬁ MMUCTOJICT, TUPOCKOII, (I)I/IprHOC
KaTaHUC Ha KOHbKax.

Hemoncmpayuu.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABMKEHUE.

W3mepeHne MOIIHOCTH CHJIBL.

W3meHneHue sHepruu Tejaa Mpu COBEPIIEHUN PaOOTHI.
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B3anMHblIe IpeBpallieHUs] KHHETUYECKOU U ITOTEHIMAIbHOM SJHEPTUM IIPU NEUCTBUU Ha TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOIHOM Ta/ICHUU.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKMuKym.

W3mepenue umiynbca Tesaa o TOpMO3HOMY ITYTH.

W3mepenue cuiipl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBHM.

N3mepenne KHHETUYECKON SHEPTUHU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM HEPTrUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKIIOHHOH IIIOCKOCTH.

Pazpnen 3. MosekyasipHasi Gu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul.

OcHOBHBIE TIOJIOXKEHHUS MOJIeKYIsipHO-KuHeTndeckoi Teopun (MKT), ux ombitHOe oOocHOBanume. [duddysus. bpoyHoBckoe nBmxeHHE.
Xapaktep IBW)KCHUS M B3aWMOJICHCTBHS YacTHUI[ BemiecTBa. MoJENH CTPOCHUS Ta3oB, KHUIKOCTEH W TBEPIBIX Ted U OOBSACHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pazmepsl Mosiekya (aromoB). KonnyectBo Benectsa. [loctosiHHass ABorajipo.

TennoBoe paBHoBecue. Temmneparypa u criocoOsl e€ usmepenus. lllkana temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYJISIPHO-KMHETHYECKOM TEOPHM: YaCTHIBI T'a3a JBHXKYTCS XAOTHYECKH M HE B3aMMOJEHUCTBYIOT APYT C
IPYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHue MeHeneeBa—Knaneiipona. AGcomtoTHas Temnepatypa (mkana Temneparyp KenbBuna). 3akoH JlanbToHa.
W3onpoueccsl B HW€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe mpencTaBieHHE H30IMPOLECCOB: U30TEPMa, U30X0pa,
nzo0bapa.

CBsi3p MEX]Jy JaBICHHEM M CpeAHEW KHHETUYECKOW HHEeprueil MOCTyNnaTeIbHOTO TEMJIOBOIO ABM)KEHMSI MOJIEKYJ HJEaIbHOTO rasa
(OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHUECKOW TEOPHH UACATbHOTO ra3a).

CBs3b aOCOMIOTHON TeMmepaTypbl TEPMOJMHAMUYECKOH CHCTEMBI CO CPEJHEeW KHHETHYECKOW SHeprueil MoCTyNmaTeIbHOro TEIIOBOTrO
JBIKEHUs €€ 4YaCTHLL.

TexHuyeckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHl: TEPMOMETP, OapoMeTp, MOTyuyeHHE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHUs YaCTULl BEILECTBA.

Monens 6pOyHOBCKOTO JTBHXKEHUSI.

Buneopoinuk ¢ 3anuceio peabHOro OpOYHOBCKOTO JIBUYKEHUSI.
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Juddysus sxuakocteit.

Mogens onbita LltepHa.

[IpuTsikeHne MoneKyi.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

HaGmoienue u riccneioBanme N30IpoIeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

HccnenoBanue npoiecca ycTaHOBJICHUS TEIUIOBOTO PaBHOBECHS MPU TEINIOOOMEHE MEXKIY Tropsiuei U XOJI0JHON BOIOH.

N3ydenne n3o0TepMuueCcKOro npoiecca (peKOMEHJ0BaHO UCTIOIb30BaHuE IUPPOBO 1ab0OpaTOpHH).

N3ydenue n30XopHOTo mnpouecca.

N3yuenune nzobapHoro nporecca.

[IpoBepka ypaBHEHHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmomunamuueckas (T/]) cuctema. 3aganne BHEITHUX YCIOBUH ISl TEPMOJUHAMUYECKON CUCTEMbI. BHeITHNE U BHYTpEHHUE TTapaMeTpBhI.
[TapameTpbl TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAUCHUS BEJIMYMH, OMHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano repmoanHamuku. CaMONpPOU3BOJIbHAS peJaKcalis TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopaenb uaeanbHOro ra3a B TEPMOJIMHAMUKE — CUCTEMA YpaBHEHUN: ypaBHeHHE MeHeneeBa—KianelipoHa u Belpak€HUe 1711 BHYTPEHHEN
SHEPruu. Y CIOBUA NPUMEHUMOCTH 3TOM MOJEIU: HU3KAsl KOHIIEHTPALUs YaCTHUIl, BBICOKME TEMITEpaTypbl. BolpaxkeHne 11 BHYTPEHHEW SHEPrun
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.

KBazucrarnueckue u HeCTaTUYECKUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Boruricnenue paboTel o rpaduky mpoiecca Ha pV-auarpamme.

Termonepenadya kak crnocod M3MEHEHHsS BHYTPEHHEW JHEPrUU TEPMOJMHAMHYECKOM CHCTeMBbl 0e3 coBepiieHusi padbortel. KoHBekIwus,
TEIUIONPOBOIHOCTD, U3Ty4YCHHE.

KonunuectBo Temnotel. TemnmoémkocTs Tena. YaenbHas M MOJsIpHas TEIJIOEMKOCTH BeUIeCTBa. YpaBHeHHe Maiiepa. YaenbHas Temiora
CropaHus TOTUIMBA. Pacuér KonmmuecTBa TEIIOTH Mpu Teruonepenaye. [lonarue o6 aanadbaTHOM Ipoliecce.

[lepBBIii 3aKkOH TepMOAWHAMUKHU. BHyTpeHHsss 3Heprus. KonwmuecTBO TErioThl W paboTa Kak Mepbl M3MEHEHHUS BHYTPEHHEW YHEpPTHH
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopo#i 3akOH TepMOJWHAMHUKH 11 PABHOBECHBIX MPOILIECCOB: YE€pPE3 3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOJMHAMHYECKON CUCTEMBI
MPOXOUT €IMHCTBEHHAs afnadara. AOCOIIOTHAS TeMIeparypa.

Brtopoit 3akoH TepMOAMHAMUKH JJIsi HEPaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TepeaaTh TEIIOTY OT Oojee XOJOJHOro Tena K Oonee
HarperoMy 6e3 komrencanuu (Kimaysuyc). HeoOpaTumMocTh MpUpOIHBIX MPOIECCOB.
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[Tpuniune! gerictBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKHUE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUrareliel. TemnoBoe 3arps3HeHNe OKpYKaroLeh Cpeibl.

TexHuyeckue ycTpocTBa M TEXHOJIOTHYECKUE IPOLIECCHI: XOJNOIMWIBHUK, KOHIUIIMOHEP, AM3CJIbHBIA U KapOIOpaTOpPHBIA JABUTATENH,
napoBasi TypOuHa, OJyYeHHE CBEPXHU3KHUX TEMIepaTyp, YTHIIN3ALUS «TEIJIOBBIX» OTXOJ0B C UCIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIN3AIHA
OMOOPraHNYECKOT0 TOTLIMBA Il BRIPAOOTKH «TEIIJIOBOI» M AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meneHnue TemnepaTypsl pU ainadaTHuECKOM PaCIIMpPEHUH.

Bo3aymiHoe orauso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CrnocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KomMiibroTepHbie MOJIENH TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yienbHONU TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue aguabaTHoro mpouecca.

N3ydeHne B3aMOCBS3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATyPbl KUIIEHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

ITapooGpazoBanue u KoHAeHcays. VicnapeHue u KuneHue. Y aenpHas TeroTa napooopa3oBaHusl.

Hacepimennsle n HeHachllleHHbIE Tapbl. KauecTBeHHas 3aBUCHUMOCTb IUIOTHOCTH M JIaBJIEHUS! HACHIIIEHHOTO Mapa OT TeMIIepaTypbl, MX
HE3aBHCUMOCTb OT 00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS B )KHJIKOCTH.

BrnaxxHocTh Bo3yxa. AGCONIOTHAs M OTHOCUTEIbHAS BIaKHOCTb.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tesna. AHU30TPOIUS CBOMCTB KpHcTauioB. IlnaBieHne M KpucTamau3anus. Y IelbHas
TeruioTa riasieHus. Cyonumarus.

Hedopmaruu BEpaoro tena. Pactsxkenue u cxarue. Casur. Moayns FOura. lpenen ynpyrux nedopmanuii.

TemnnoBoe paciupeHue KUAKOCTEH M TBEPABIX Tel, 00OBEMHOE W JIMHEWHOE paciivpeHHe. AHTapMOHHM3M TEIUIOBBIX KOJEOAHWN YacTHIl
BEIIECTBA KaK MPUYHMHA TEIUIOBOTO pacUIMpeHHs Te (Ha KaYeCTBEHHOM YPOBHE).

IIpeoOpa3oBanue sHeprun B (ha30BBIX MEPEX0Iax.

YpaBHeHHE TEIJIOBOTO OaaHca.
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[ToBepxHoctHoe HaTspkeHHe. Koadduuuent mnoBepxHocTHOro HaTspkeHHs. Kamwmnsgpuele siBiaeHus. JlaBieHue moa MCKPUBIEHHON
MMOBEPXHOCTHIO KuakocTh. Dopmyna Jlannaca.

TexHu4ecKue ycTpoiCcTBa U TEXHOJIOTNYECKHE MPOLECCHI: KUJKHE KPUCTAILIIbI, COBPEMEHHBIE MaTepHAJIbI.

Hemoncmpayuu.

TemuoBoe pacimupenue.

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OnpITHI ¢ MBUIBHBIMU IJIEHKAMU.

CmauuBanue.

Kanumnspueie sBienus.

Mopenu HEHbIFOTOHOBCKOM KMIKOCTH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHusl U IUIaBJICHUS KPUCTAIIMYECKOIO BEIIECTBA.

Buapl nedopmarnmii.

Ha6monenue maneix nedopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenpHOM TENIO0ThI IUIaBICHUS JIbJA.

N3ydeHne cBOMCTB HACHIICHHBIX [1APOB.

N3mepenue abCoOTHOM BIaXXHOCTH BO3/yXa U OILIEHKA MacChl MapoB B IOMELICHHUH.

N3mepenne kod¢duiierTa mnoBepXHOCTHOTO HATSHXKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1eopMaliiy Pe3MHOBOIO 00paslia OT MPUIIOKEHHONW K HEMY CHJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe noe.

DJNeKTpu3anusa Tel W €€ NPOSBICHHS. OJNEKTpUUECKUU 3apsia. JIBa BHIA 3IEKTpUUECKHUX 3apsAnoB. [IpoOBOAHWKHW, AMANEKTPUKU H
IIOJIYTIPOBOIHUKH. DJIEMEHTAPHBIN AIEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3apsa/a.

B3aumopeiictsue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 3eKTpUYECKUE 3apsbl.
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HanpspkénHocTh 3nexktpuueckoro nois. IIpoOHeIi 3apan. JIuHMKM HanpsKEHHOCTH 3JIEKTPUUECKOro nojisl. OAHOPOJHOE 3JIEKTPUUYECKOE
ToJIe.

[loTeHManbHOCTh  BJIEKTPOCTATUYECKOTO ToJiA. Pa3HOCTh moTeHuuanoB M HampsbkeHue. [loTeHnumanbHas 5SHeprus 3apsna B
aleKTpocTaTuueckoM mnoJe. IloreHnuman snekTpocratnyeckoro nojs. CBA3b HANPsHKEHHOCTM IMOJAS M PA3HOCTH IOTEHUUATOB IS
AJIEKTPOCTATUYECKOTO MOJISl (KaK OJHOPOJIHOT0, TAaK U HEOJJHOPOJIHOTO).

[IpuHIUI Cynepro3unuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apskeHHOM cdepsl. [lone paBHOMepHO 3apsbkeHHOTO Mo 00bEMY miapa. [lone paBHOMepHO
3apsHKEeHHON OeCKOHEYHOU TIOCKOCTH. KapTuHb! TMHMIA HAMPsDKEHHOCTH ATHX MOJIEH M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOHMKY B 2IEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JI€. J[ManexkTpudeckas NpOHUIAaEMOCTh BELIECTBA.

Konpnencarop. D11eKTpoEMKOCTh KOHACHCATOPA. DNEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.

[TapannensHoe coenquHeHne KoHaeHcaropos. [lociaenoBarenbHOe COEIMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBr>KeHuUE 3apsiKEHHOM YacTULIBI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM T0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: 3JEKTPOCKOIN, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KOHIEHCATOPHI, reHepaTtop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

DNEKTPUUECKOE M0JIE 3apsSyKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE MOJIE IBYX 3apSKEHHBIX IIACTHH.

Mopenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOTHUKY B IEKTPUYECKOM IOJIE.

DNeKTpocTaTUYeCcKas 3allluTa.

YCTpoiCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIAAW IIJIACTHH, PACCTOSIHUS MEXAY HHUMHM M JIUAJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

OHeprus NEKTPUIECKOro MOJIS 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsika U pa3psKka KOHAEHCATOpa 4Yepe3 peE3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

OneHka cul B3aUMOJEHCTBHS 3apSKEHHBIX Tell.

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN 10-11knaccos cdusmnka (npodmnbHbi ypoBeHb) oT 31.08.2023. NcnonHutens: Aracdaposa O.M. 0 3IEKTPOHHbINA
Ctpanuua 14 n3 41. Ctpanuua cosaana: 11.10.2023 11:05 =¥ TATAPCTAH



Habnronenune npeBpaiieHus 3HEPTruu 3apsHKeHHOTO KOHJIGHCATOPa B SHEPTUIO U3ITYYEHHUS CBETOINO/IA.

N3ydeHue nporekaHus TOKa B LIETIH, COJIEprKaIlel KOHAEHCaTop.

Pacrnipenienenuie pa3HOCTH MOTEHIIMATIOB (HAIPSKEHUS) PU TOCTIEI0BATEIIBHOM COSMHEHUH KOHICHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOpA Yepe3 pe3nucTop.

Tema 2. Ilocmoannwlil IneKmpuyecKuil mok.

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO AJIeKTpuueckoro Toka. Mctounuku Toka. Hanpspkenue U u D1C &.

3akon Oma a1 y4acTKa Lemu.

DNEKTPUUECKOE CONMPOTUBIIEHUE. 3aBUCHUMOCTh CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHMKA OT €ro JJIWHBl U IUIOIIATU IONEPEYHOI0
ceueHus. Y 1eJIbHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajiebHOE, CMEUIAHHOE COEJAMHEHHE MPOBOAHHKOB. PacuéT pa3BeTBIEHHBIX 3NeKTpuueckux ueneil. [IpaBuia
Kupxroda.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIenma.

MoIHOCTb 3JEKTPUYECKOT0 TOKA. TemnoBas MOLUTHOCTD, BblIEsIEMasi HA PE3UCTOPE.

3/1C u BHyTpeHHEe COMPOTUBIECHUE UCTOUYHUKA TOKa. 3akoH OMa /sl MOJHOU (3aMKHYTOM) 3JIEKTPUUYECKOM 1enu. MOIIHOCTh HCTOUYHUKA
tToka. KopoTkoe 3aMbIkanue.

Konznencarop B 1ienu nocTOSIHHOTO TOKaA.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUYECKHE MPOLIECCH: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK FIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

W3mepenue cuiibl TOKa M HAMIPSIKEHMUSL.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOpPA, JIaMITbl HAaKaIMBaHUS U CBETOAUOAA.

3aBUCUMOCTb CONPOTUBIIEHUS UJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEUEHHS U MaTepHaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MTPU TOCTOSIHHOM HaIpsIKEHUU.

[Ipsamoe nzmepenune 2C. KopoTkoe 3aMbIkaHuE TaIbBaHUUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIIEHUS.

CrniocoObl coeTMHeHNs UCTOYHUKOB Toka, DJ]C Gatapei.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS IS JIaMITbl HaKaJIMBaHUS.
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VYBenuuenue npejena u3MepeHust amnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenoanue 3asucumocty 3/1C ralbBaHU4ECKOI0 3JIEMEHTAa OT BPEMEHHU IPU KOPOTKOM 3aMbIKaHUH.

HccnegoBanue pa3HOCTH MOTEHIHUATIOB MEXAY MTOJKOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B IIEMH.

HccenenoBanue 3aBUCMMOCTH I1OJIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

DneKkTpruyeckas MPOBOAUMOCTb PA3JIMYHBIX BELIECTB. DJIEKTPOHHAs IMPOBOJMMOCTb TBEPABIX METALUIOB. 3aBUCUMOCTbH COIPOTHUBIICHUS
METAJIJIOB OT TeMIiepaTypsl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOOCTBEHHass W NpUMECHAas IPOBOAMMOCTb MOIYHpOBOAHMKOB. CBolicTBa p—n-nepexona. [lomynpoBoaHHKOBBIE
PUOOPHI.

ONEKTPUYECKUN TOK B DJIEKTPOIUTAX. JIEKTPOIUTUYECKAs IUCCOLMALMSL. DIeKTpoau3. 3akoHbl Dapanes A MIEKTPOIIN3a.

OnexTpuueckuil ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOATEIbHBINA pa3psia. Pa3nuyHble TUIBI CaMOCTOSITENLHOTO pa3psaa. MosHus.
[Ina3zma.

TexHuyeckue ycTpOHCTBA U NPAKTHUECKOE MPUMEHEHHWE: Tra30paspsaHbIe JIAMIIbI, 3JEKTPOHHO-Ty4ueBas TPyOKa, MOIYNpPOBOJHUKOBBIC
npuOOpPBI: MO, TPAH3UCTOP, POTOIUO], CBETOUO/, FaJIbBaHUKA, paUHUPOBAHHE ME/IY, BHIIUIABKA ATIOMUHUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbl d5ekTpoausa Papazes.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habmtonenue snexTponusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuil NPaKTHKYM.
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CriocoOb1 n3mMepeHus: GU3NIECKUX BEJIMYHMH C WCIOJIH30BAHUEM AaHAJIOTOBBIX M IU(POBBIX M3MEPUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX
JAaTYUKOBBIX CUCTEM. AOCOIOTHEIE 1 OTHOCUTEIBLHBIE MOrpCIIHOCTU H3MepeHHfI (bI/ISI/I‘IeCKI/IX BCJIMYHH. OI_ICHKa T'paHuIl HOI‘pGLHHOCTCﬁ.

[TpoBeneHne KOCBEHHBIX M3MEPEHHH, UCCICIOBAaHUN 3aBHCUMOCTEH (M3MYECKUX BEIMYHH, MPOBEPKa MPEAJIOKEHHBIX THITOTE3 (BBIOOp M3
paboT, OMMCAaHHBIX B TEMAaTHYECKUX pa3ienax «YYeHHYECKU KCIIEPUMEHT, JTab0paTOpHbIe paOOThI, TPAKTHKYM).

Me:knpeaMeTHbIE CBSI3HU.

N3yuyenue kypca ¢usuxu yriyOosnéHHOro ypoBHs B 10 Kiacce OCyIIECTBISIETCS ¢ y4ETOM COAEPIKATEIbHBIX MEXKIIPEAMETHBIX CBS3EH C
KypcaMu MaTeMaTHKH, ONOJIOTHH, XUMUH, Teorpadiu U TEXHOJIOTHH.

Mesicnpeomemnsvie nonamus, céa3anHvle ¢ U3yyeHUeM Memood08 HAyuHO20 RO3ZHAHUA: SBIICHNE, HAYUHBIN (DakKT, TMHOTe3a, Gpu3ndeckas
BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHWE, SKCIEPUMEHT, MOJCIHPOBAHUE, MOJECIb, M3MEPEHHE, TOTPEIIHOCTH H3MEPEHHH, M3MEPHTEIbHbIC
npubopsl, nudpoBas Jadoparopusi.

Mamemamuka: pemieHne cucTeMbl ypaBHeHWil. JluneliHas QyHKOus, mapabomna, rumepbona, uX TpaduUKd U CBOMCTBa.
Tpuronomerpuueckue GyHKIUN: CHHYC, KOCHHYC, TAHTCHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUH Ha
OCH KOOPJIMHAT, CII0’KEHHE BEKTOPOB.

Buonozua: mexannyeckoe ABIDKEHHE B JKMBOW mpupoje, Mud@y3us, 0CMOC, TEIUIOOOMEH >KMUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE
OKpY)KaIOIIeH Cpe/bl, YyTUIN3alys OMOOPTaHMYECKOTO TOILIMBA Ul BHIPAOOTKU «TEIJIOBOW» M AJIEKTPOIHEPTHHU, TIOBEPXHOCTHOE HATSHKEHHE U
KaIllWJUISIPHBIE SIBJICHUS B IPUPOJIE, DICKTPUUECKUE SIBIECHUS B )KUBOM MpUpOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, MOJy4eHHe HaHOMaTepUalloB,
TEMIOBBIE CBOMCTBA TBép)II)IX TEII, }I(H)IKOCTefl U Ta30B, XKXUAKHWC KPUCTAJIbI, SJICKTPUUYCCKUC CBOMCTBa MCTAJIJIOB, OJJICKTPOJIMTHYCCKAs
JMCCOLMAIS, TaJIbBAaHUKA, SJIEKTPOHHAS MUKPOCKOITHS.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonozusa: nipeoOpa3zoBaHue ABIKEHUH C HCIIOIB30BAaHHEM MEXAaHHU3MOB, YUYET CyXOrO M JKHIKOTO TPEHHUS B TEXHUKE, CTATUYECKHE
KOHCTPYKUMHU (KpOHIUTEHH, peléTdyarble KOHCTPYKIUHU), UCIOIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (TMPOCKON, BOAOMET U
ApyTHUe), IBUraTellb BHYTPEHHEr0 CropaHus, mapoBasi TypOHUHa, OBITOBOM XOJIOAMIBHUK, KOHAMLIMOHEP, TEXHOJIOTUU MOJYyYEHHUS COBPEMEHHBIX
MaTepHalioB, B TOM YMCJIE HAHOMATEepHaJIOB, U HAHOTEXHOJIOTUH, JEKTPOCTATHUECKas 3aIlINTa, 3a3eMJICHUE JIEKTPONPUOOPOB, ra30pa3psaHbIe
JIAMIIbI, TOJYITPOBOIHUKOBBIE TPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoamHaMuka.
Tema 4. Maznumnmnoe none.
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B3anMozneicTBue NOCTOSHHBIX MAarHUTOB M IIPOBOJAHMKOB C TOKOM. MarHutHOe mnose. Bexkrop marHutHOM wuHAykuuu. I[IpuHiun
CYyNEPNO3ULIMU MArHUTHBIX 1MOJEH. JIMHUM MArHUTHON MHIYKLIHH.

MarsuTHO€ 1oJie IPOBOJHUKA C TOKOM (IIPSMOT0 IIPOBOJIHUKA, KATYILIKU M KPyroBoro BuTka). OnsIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna Jlopenna, e€ HaripaBlIeHHE U MOAYIb. J{BHKEeHHE 3apsKEHHON YaCTULIBI B OTHOPOJHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MaruutHoe nosne B BeuecTse. deppoMarHeTUKy, napa- U IMaMarHeTUKH.

TexHnYyeckue ycTpoucTBa M TEXHOJOTHYECKUE MPOLECCHl: MPUMEHEHHUE IMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP,
JIEKTPOABHUraTesb SIkoOu, yCKOPUTEIH 3I€MEHTAPHBIX YacTHULL.

Jemoncmpayuu.

KapTtuna nuHui MHIYKIUY MarHUuTHOTO I10JISI [T0JIOCOBOI'O M IIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX MarHUTOB.

KapTuna 1uHUI MarHMTHOW MHAYKLMHU NOJIS JUIMHHOTO NPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGntoneHue 1BuXeHUs Iy4Ka 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMnD NefCTBUS AIIEKTPOU3MEPUTENIEHOTO TPUOOPA MAarHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue 1eNCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE NU3MEPEHUS CUIIbBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBnenue anekrpomMarHuTHOW MHAYKUMHU. [loTok BekTopa mMarHuTHOW MHAYKUMH. DAC MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHON HMHIYKIIMH
®apanes. BuxpeBoe anexrpuueckoe noie. Toku Oyko.

O/IC nHAYKIMY B IPOBOAHUKE, JIBUKYILIEMCS B OJTHOPOJJHOM MarHMTHOM ITOJIE.

IIpaBuio JleHua.

NuayktuBHOCTh. KaTylika MHAYKTUBHOCTH B LIENH MTOCTOSIHHOTO TOKA. SIBneHue caMonHayKuuu. 31C caMOMHIYKIHH.

DHeprus MarHUTHOT'O TOJISl KATYIIKU C TOKOM.
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DNEeKTPOMarHuTHOE ToJI€.

TexHuueckue yCTporucTBa U TEXHOJIOTMUECKHUE MPOLIECChl: MHAYKIIMOHHAS TI€4b, COJICHOM/I, 3alIUTa OT 3JIEKTPU3ALMU TEJl NPU JIBUKEHUH B
MarHUTHOM I110JI€ 3eMJIU.

Jemoncmpayuu.

HaGmonenue SBiICHUSI SJICKTPOMArHUTHON HHTKITUH.

Uccnenosanue 3apucumoct I1C MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TIOTOKA.

[IpaBuio Jlenna.

[Tagenne MaruuTa B aJlOMUHUEBOM (MeqHOMI) TpyOe.

SIBiIeHNE CAMOMHTYKLIVH.

Uccnenopanue 3apucumoct I1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHMS CHIIBI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIIMA BUXPEBOTO MATHUTHOTO TIOJIA.

UccnenoBanue siBeHUs CAaMOUHIYKITUU.

COopka Mo/ieTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cuctema. CBoOOAHBIE KOJIEOAHMUS.

I'apmonnueckue konebanus. Kunemarnueckoe U JUHAMHUYECKOE OMKMCAaHUE. DHEPTeTUYECKOe OMMCaHUe (3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEprum). BEIBO JMHAMHYECKOTO OMHUCAaHUs TAPMOHUUYECKUX KOJICOaHUI U3 UX SHEPTeTUYECKOT0 U KUHEMaTHYECKOTO OMTMCAHMUS.

Awmruntyaa u asza konedbanuii. CBsi3b aMILTUTY 1Bl KOJI€OAHUM UCXOAHON BETMYUHBI C aMIUTATYIaMH KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

[Tepuon u yactora konebanmii. [lepron Manbix CBOOOIHBIX KOJIEOAHMM MaTEeMaTHYeCKOro MasiTHUKa. [lepuon cBOOOAHBIX KoJieOaHUM
MPY>KUHHOT'O MASITHUKA.

[Tonstre o 3aryxarommx KoieOaHusx. BwiHyxIeHHBIe KoneOanus. Pe3oHanc. Pe3oHaHcHas kpuBas. BiusHue 3aryxaHus Ha BUJ
PE30HAHCHON KPUBOM. ABTOKOICOAHMSI.

TexHMYecKue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIIECCHl: METPOHOM, YacChl, Ka4uelld, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch KonebaTeaIbHOrO JBUKCHHUS.

Habmoienne He3aBUCMMOCTH TIEPHOJia MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromniux Kojie0aHUH U 3aBUCUMOCTH Teproja CBOOOIHBIX KOJIEOAHHUI OT COMPOTUBIICHHUS.
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HccnenoBanue kojeOaHM rpy3a Ha MAaCCUBHOW MPYKUHE C LETbI0 (POPMUPOBAHMS MPEACTABICHUI 00 MIeaTbHOW MOJENU MPYKUHHOTO
MasiTHUKA.

3aKOH COXpaHEeHHUs SHEPTUU NPH KojaeOaHUX Ipy3a Ha IPY>KUHE.

HccnenoBanue BEIHYXKICHHBIX KOJIeOaHU.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSIHOTO U IIPYKUHHOI'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jle KoleOaHui Ha yIIpyroM MojBece.

N3ydeHnue nBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTHH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/Ibl 3aTyXaIOUIMX KOJICOAHUH.

HccnenoBanue BbIHYXKICHHBIX KOJIeOaHUH.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenpubiit KoHTYp. CBOOOAHBIE AJIEKTPOMATrHUTHBIC KOJIeOaHUs B HICATBHOM KosieOaTeibHOM KOHType. @opmymna Tomcona. CBsi3b
aMILTUTY/IbI 3apsia KOHAEHCATOPA C aMIUIMTYI0M CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUsl PHEPTUH B UJCATIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxarolye IeKTPOMarHuTHbIe KoseOaHus. BeIHYX/IeHHBIE AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIil TOK. MOIITHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA M HANpsDKEHUS MPU pa3IndHON
(opMe 3aBUCHMOCTH MIEPEMEHHOT'O TOKa OT BPEMEHH.

CuHycongalbHbII NEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa MHAYKTHUBHOCTH B LIENM CHUHYCOHWJAJIBHOIO IEPEMEHHOIO TOKA.
Pesonanc TokoB. Pe3oHaHC HanpsKeHUH.

Wneanbublil TpancpopmaTop. [IponsBoacTBo, nepeaaya u noTpediIeHne JEKTPUIECKON SHEPTUH.

OKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE IEKTporHEpruu. KynbpTypa Hcronb30BaHusl 2JEKTPOIHEPTHH B IOBCEAHEBHON KU3HHU.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUYECKHE MTPOLIECCHI: AJEKTPUUECKNI 3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, IMHUH JIEKTPOIEpeay.

Jemoncmpayuu.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHUN OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcumsuiorpaMMsbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXarOMMX JIEKTPOMArHUTHBIX KOJIeOaHU.

Monenb 351eKTpOMarHUTHOTO TeHepaTopa.
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BeIHYXIeHHBIE CHHYCOUJATBHBIE KOJICOaHUSI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH MIEPEMEHHOT0 TOKA.

Pe3onanc npu nocnenoBaTebHOM COETUHEHUH PE3UCTOPA, KATYIIKW HHAYKTUBHOCTH U KOHJIEHCATOPA.

YCTpoiCTBO M MPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzyuenue Tpancdopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIeI0BaTEIbHO COSAMHEHHDBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

HaGnronenune 371eKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B MMM MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMAazZHUnHblE 80JIHbL.

MexaHuueckre BOJIHBI, YCIOBHS UX pacrpocTpaneHusd. [lonepeynsie u mpoaosibHble BOMHEL. [leprosa, ckopocTh pacnpocTpaHeHus U JJIMHA
BOJTHBI. CBOMCTBA MEXaHMYECKHUX BOJIH: OTPAXCHUE, TIPEJIOMIICHUE, MHTep(epeHIus U TudpaKius.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHHE OKPYXKAIOIIEH Cpeibl.

DNEeKTPOMArHUTHHIE BOJTHBL. Y CIIOBUS U3TYYEHHSI SJICKTPOMArHUTHBIX BOJIH. B3anMHast opreHTalusi BEKTOPOB B DJIEKTPOMATrHUTHOM BOJIHE.

CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPETOMIICHHE, MOJspU3alus, nHTephepeHIus u qudpakius.

[Ikana 37eKTpOMarHUTHBIX BOJTH. [I[pUMEHEHHE IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeleBUACHUS. Pagronokanms.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHU4eckue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI, pajap, paauoNnpuéMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus, yapTpa3BykoBasi IMAarHOCTHKA B TEXHUKE U MEIAUITHE.

JHemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TBHBIX BOJH.

Konebmromieecs Teno Kak HICTOYHUK 3BYKa.

3aBUCHUMOCTD JUTHHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HalGmronenue otpakeHns U IPETOMIIEHUS MEXaHUIECKUX BOJTH.

Ha6monenue natepdepeHny u AuGpaKkiiud MEXaHHUYECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro MpUMEHEHHUE.
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HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/ION U YaCTOTOHN KOJICOaHHIA.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPEJIOMIICHHE, TOJIApU3aus, Au(paKkius, nHTephepeHIus.

Obnapy>xeHue HHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3TYUCHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3ydeHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnue pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHEHOE pacpoCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera. ToueuHblil HCTOUHUK CBETA.

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenne nzodpaxenuit B miockom 3epkaie. Chepruueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3areidb NpeaoMiaeHUs. OTHOCUTENbHBINA [10Ka3aTelb MPEIOMIICHHUS.
[ToCTOSIHCTBO YacCTOTHI CBETA U COOTHOILIEHHE JUIMH BOJIH IIPH MEPEX0JI€ MOHOXPOMATUUYECKOTO CBETA YEpe3 IPaHuUlly pasjelia ABYX ONTHUYECKHUX
cpe.

Xon nyyeit B npusme. Jucnepcust ceera. CioxHbIN cocTaB 6enoro cseta. LIBer.

[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil MoaHOro BHyTPEHHErO OTPaKEHMS.

Cobuparone u pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pACCTOSHHUE M ONTHYECKas Cuja TOHKOM JHH3bI. 3aBUCHMOCTh
(hOKYCHOT'O PaCCTOSHUS TOHKOW ceprudecKoil TMH3bI OT €€ FTeOMETPUU U OTHOCUTEIIBHOTO MTOKa3aTelsl MPEIOMIICHHS.

@opMyIia TOHKOW JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JTUH30M.

Xop jy4a, TpOIIEAIIET0 JUH3Y MO/ MPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOUW omTudeckoil ocu. [locTpoeHne n300pakeHnii TOUKH U OTpe3Ka
psIMO B COOMPAIOIINX M PACCEUBAIOIINX JIMH3aX M UX CUCTEMaX.

Onrtuyeckue npudopsl. Paspemaromias cnocoOHoCTh. ['11a3 Kak onTHyeckas cucreMa.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. MuHtepdepenuust cBera. KorepeHTHble HCTOYHMKH. YClIOBUS HaOMIOJEHMST MakKCUMyMOB M MHHHMYMOB B
MHTEepPEPEHIIMOHHON KapTHHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [IprMepsl Ki1accCHuecKux HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxius ceera. AudpaxiuonHas pemérka. Y cioBue HaOM0JeHHUS IJIaBHBIX MAKCUMYMOB TIPH MaJIeHUH MOHOXPOMAaTHYECKOro CBEeTa Ha
TUGPAKITMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoHCTBa M TEXHOJIOTHYECKHE MPOIECCHl: OYKH, JyMa, MEPUCKON, (oTroanmapaT, MUKPOCKOIN, MPOEKIIMOHHBIM ammapar,
MIPOCBETIICHUE ONTUKHU, BOJIOKOHHAS ONTUKA, TU(PPAKIINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHHUS CBETA.

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN 10-11knaccos cdusmnka (npodmnbHbi ypoBeHb) oT 31.08.2023. NcnonHutens: Aracdaposa O.M. 0 3IEKTPOHHbINA
Ctpanuua 22 n3 41. Ctpanuua cosgara: 11.10.2023 11:05 =¥ TATAPCTAH



HccnenoBanue npesnomieHus CBeTa.

Habmnronenue moiHoOro BHYTpEHHETO OTpaKeHHUst. Mozenb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB Yepe3 MIOCKOMApaUIEIbHYIO IIACTUHY U [IPU3MY.
HccnenoBanune cBOWCTB N300paxeHHi B TMH3aX.

Monenu MUKpOCKOIa, TEIECKOIIa.

HaGmonenue nnaTepdepeHIm cBera.

Habumoienue 1iBeTOB TOHKUX MJIEHOK.

Hab6monenue qudpakiuum cBera.

W3yuenne qudpakinOHHON PEIIETKH.

Ha6monenne nudpakiimOHHOTO CIIeKTpa.

Habmronenue aucnepcun cBera.

Habmronenue nonsipusanuu cBera.

[IpumeHneHue nouIpouI0B ISl U3yYEHUSI MEXaHUYECKUX HAIPSLKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuxym.

N3mepenue nokaszarens IpeIoMIeHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMSI OT BELIECTBA (HA MPUMEPE KUAKHUX JIUH3).
N3mepenne poKyCcHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 TNIOCKOTO 3€pKaia U JIMH3BI.

[Tonmy4yenue n300paXkeHUs B CCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TENeCKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTepEepeHINN 1 TOISIpU3ALIH CBETA.

N3ydenue nonspuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdepeHInm Ja3epHOro N3IydeHus Ha BYX LIEIsX.

Habmonenue aucnepcum.

Habmtonenue u uccrnenoBanue JUQpakimOHHOTO CIEKTPa.

N3mMepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonydenune ciekTpa U3Iy4yeHUs: CBETOAMO0/1a IPU MOMOUIHN TU(PAKIIMOHHON PEIETKY.
Pa3nes 6. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCHTEILHOCTH.

I'panu1pl IPUMEHMMOCTH KJ1acCHYeCKOW MexaHUKH. [locTynaTsl cienuaabHON TEOpUH OTHOCUTEIBHOCTH.
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[IpocTpancTBeHHO-BpeMeHHOW uHTepBall. l[IpeoOpazoBanust Jlopenua. YcnoBue npuunHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH.
3ameJIeHHEe BPEMEHU U COKpAIllEHUE AJIUHBI.

OHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl € YHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsI OKOSL.

TexHnyeckue ycTpoicTBa U TEXHOJIOTUYECKHE ITPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHII.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTopHbIe pabOThI, TPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISATUBUCTCKUX YacTHIL (10 poTorpadusiM TPEeKOB 3apsHKEHHBIX YacTULl B MATHUTHOM II0JI€).

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. Kopnyckynapno-60o1noeoit oyanusm.

PaBHOBecHOE TemioBOE H3nyueHue (M3ydeHne adbcomoTHO Y€pHOro Tena). 3akoH cmenienus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®orodddexr. Onbitel A. I'. CroneroBa. 3akoHbl ¢orodddekra. YpaBHeHue OWHmTerHa mis (orodddexra. «KpacHas rpaHuia»
dororddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JIaBJICHHE CBETa Ha aOCOJIOTHO MOTJIOMIAIONIYI0 M a0COIIOTHO OTPAXKAIOIIYIO MoBepXHOCTh). OmbiTer I1. H.
JleOeneBa.

BonnoBble cBoiicTBa wactuil. Bonubl ne bpoins. [[nuaa BonHbl ae bpoitng u pasmepbl 00acTy JIOKaTU3allMu ABIKYIIENUCS YaCTHUIIBL.
KopnyckynspHo-BoiaHOBOM ayanusMm. {udpaxius 31eKTpOHOB Ha KpUCTaJUIax.

Crneuunduka nsmepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I'eiizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHUECKUE MPOIIECCHI: CIIEKTPOMETP, (OTOANEMEHT, (POTONATUNK, TYHHETHHBIH MUKPOCKOTII, COJTHEUHAsI
Oarapesi, CBETOAUO.

Jemoncmpayuu.

®otordhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporoagdekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuUKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOAUO OT HAIIPSKEHHUSL.
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Tema 2. @usuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

ITocrynatsl bopa. M3ny4yenue u nornomeHnue GoToHOB IpU NEpexoe aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JPYTOM.

Bunel ciektpoB. CieKTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXKJEHHOE U3yueHue ceera. Jlasep.

TexHnuyeckue yCcTpoicTBa U TEXHOJIOTUYECKHE ITPOLIECCHI: CIIEKTPAJIbHBIN aHaJIN3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopaenb onbiTa Pesepdopra.

Habnronenne muHeyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOLINX YaCTHLL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JIYYCHMUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomal, npaKmuxKym.

HaGroieHne JIMHeHYaToro CreKTpa.

HccnenoBanue cekTpa pa3peskeHHOI0 aTOMapHOTO BOJIOPO/Ia M M3MEPEHUE TOCTOsSTHHON Punbepra.

Tema 3. Duszuka amomno20 A0pa u 31eMeHMAPHbLIX YACHUY,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uncino sipa. M3oromnsl.

PanuoaxkTtuBHOCTB. Anb(a-pacniaf. DneKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ["amma-usnyuenue.

3aKkOH paJMOAaKTUBHOIO pacnajga. PanvoakTuBHble wu30TONBl B mnpupoge. CBoicTBa MOHU3UPYIOLIETO U3Iy4YeHUs. BrausHue
PallMOaKTUBHOCTHU Ha XUBbIE OpraHu3Mbl. EcTecTBeHHBbIN (OH u3nydenus. [lozumerpus.

DOHeprust CBA3M HYKJIOHOB B sifipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuHTe3 saep. SAnepHeie peaktopsl. [Ipodiembl ynpaBiasieMOro TEPMOSIEPHOTO CHHTE3a. JKOJOTHYECKHE
ACIEKTHI PA3BUTHS SIACPHON DHEPTETUKH.

MeTopl perucTpaluy U UCCIEA0BAHNS SJIEMEHTAPHBIX YaCTHL.

dyHaMeHTaIbHbIE B3aUMOJEHCTBUA. bapronsl, Me30HbI U nentoHsl. [Ipencrasnenne o CtannaptHoii Mozaenu. KBapk-riitooHHas MOJENb
aZpOHOB.

®wusuka 3a npeaenamu CTaHaapTHoW Mojenu. TéMHas MaTepus U TEMHas SHEPTHUsl.

EnunctBO u3znueckoil kKapTUHBI MUpA.

TexHudeckue ycTpoucTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: AO3UMETpP, Kamepa BuibCoHa, sAEpHBIM pPEaKkTop, TEPMOSACPHBIN pPEAKTOP,
aToMHast 00M0a, MarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.
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HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € MCTIOJIb30BAaHUEM J03UMETPA.

N3yuenue nornoieHus 0eTa-4yacTULl aTFOMUHHEM.

Pa3znen 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTUs acTpoHOMHH. [IpuKIagHOE M MHUPOBO33PEHUYECKOE 3HAYCHHE ACTPOHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIs
OOBSICHEHHS IPUPOJIBI KOCMUYECKHX OOBEKTOB.

MeToabl aCTpOHOMUYECKUX HccieoBaHuil. COBpeMEHHbIE ONTHUYECKUE TEJIECKOIbI, paJl0TENeCKOIbl, BHEATMOC(EpHAas aCTPOHOMHUS.

Bun 3Bé3qH0ro Heb6a. Co3Besus, spKue 3BE3/bl, IIAHEThI, UX BUAUMOE JBHKEHUE.

ConneyHas cucrema.

Comnnue. Conneunas akTHBHOCTh. McTounuk sHepruu CosHIa U 3BE3/.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTB». 3BE3/bl INIABHOM IIOCIEN0BATENBbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» Ul 3BE3] IVIABHOM IOCIIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE MIPENCTABICHUS O
MIPOUCXOXACHUHU U 3BoJronu CoslHIa U 3BE3/1. DTambl AKU3HU 3BE3I.

Muneunslii [1yts — Hama ["anaktuka. [lonoxenue u neuxenue Connua B ['anaktuke. Tumnel ranakTuk. Paguoranaktuku u kBasapbl. YEpHbie
IBIPBI B APax ralaKkTHK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa66ua. Pazberanue ranakrtuk. Teopus bonbiioro B3pbeiBa. PennkroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnpie npo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnwoenus.

HaGmtonenus 3BE3aHOr0 Heba HEBOOPYKEHHBIM IJIA30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN JUIS ONpeeNeHHs MOI0KEeHUs
HeOECHBIX 00BEKTOB HAa KOHKPETHYIO /1aTy: OCHOBHBIE cO3Be31usi CeBEpHOTO MOYIIApHUs U SIPKHUE 3BE3/IBI.

Habmtonenus B Teneckon JIyHbl, Tu1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nyecKuil NPaKTHKYM.

CriocoObl n3MepeHust GU3NUYECKUX BEIIMYMH C WCHOJIH30BAHUEM AHAJIOTOBBIX M LU(POBBIX W3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE TIOIPEIIHOCTH U3MepeHH (pu3ndeckux BenuurH. OLeHKa TpaHull OrpeHOCTeH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUN, UCCIIEJIOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEJIMYHMH, MPOBEPKA MPEIIOKEHHBIX TUIIOTE3 (BBIOOp U3
paboT, ONUCaHHBIX B TEMAaTUYECKUX pa3fieniax «YYeHUYeCKUi SKCIIEPUMEHT, 1JabopaTopHble padOThI, IPAKTUKYM).

O0o0maromnee noBTopeHue.
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O6oOmenne u cucTeMaTH3alMs COJepKaHus pasfenoB Kypca «Mexanukay, «MonekymsgpHas (u3uKa W TEPMOJWHAMHKAY,
«QnexTponuHamukay, «Komebanus u BOmHbBIY, «OCHOBBI CHEHUATBHON TEOPUU OTHOCHUTENBHOCTH», «KBaHTOBas ¢u3uka», «JIEMEHTHI
aCTPOHOMMUU U ACTPOPUIUKI».

Ponb Qu3Mku M acTpoHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOM, COLMAIbHON U 3TUYECKOH cdepax AesTeIbHOCTH 4YelOoBEKa, POib U
MecTO (M3UKM U aCTPOHOMHUHU B COBPEMEHHOW HAay4yHOM KapTHHE MHUpa, 3HAUYEHHE OMHMCATEIBbHOM, CUCTEMATH3UPYIOUIEH, OOBICHUTEIHHON U
MPOTHOCTUYECKON (DYHKIMHA (PU3HUUECKON TEOpUH, Posib (PU3HUECKON TeOpuH B (POPMHUPOBAHUM NPEACTABICHUN O (PU3NYECKON KapTHHE MHUpA,
MeCTO (PU3NUECKON KapTUHBI MUPA B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

Wzyuenne kypca ¢usuku yriyOoa€HHOTO ypoBHS B 11 Kilacce OCYIIECTBISIETCS C YYETOM COJIEP)KATEIbHBIX MEXKIPEIMETHBIX CBS3EH C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, TeOrpaduu U TEXHOJIOTHH.

Meosicnpeomemnple nonamus, C6A3AHHbIE C U3YUEHUEM MEMOO0E HAYUHO20 NOZHAHUA: SIBICHUE, HAYUHBIH (akT, runoresa, Gpusnueckas
BEIMYMHA, 3aKOH, TEOpUs, HAOJIOJEHHE, SKCIEPUMEHT, MOJAEIMPOBAHUE, MOJENb, M3MEpPEHHE, MOIPEIIHOCTH H3MEPEHUH, H3MEPUTENIbHbIC
npubopsl, nudpoBas Jaboparopusi.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUIl. TpuroHomerpumueckue (QyHKIMH: CHUHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMU HA OCHU KOOPAMHAT, CI0KEHUE BEKTOpOB. IIpon3BO/HBIE JI€eMEHTAPHBIX (PYHKIUIA.
[Tpu3Haku mo100us TPEYrONbHUKOB, ONpe/iesIeHHe TUIOIAAH IOCKUX GUryp u oobéma Te.

Buonocua: snekrpuyeckue sBIEHUS B KUBOW NpUpoOJe, KojeOaTelbHblE IBMKEHMS B JKUBOM INPUPOAE, DKOJOTUYECKHE PHUCKU IPHU
MIPOM3BOJICTBE 3JEKTPOIHEPTUH, HIEKTPOMATHUTHOE 3arps3HEHUE OKPYXKAIOIIeH Cpe/ibl, yIbTpa3ByKoBasi TMAarHOCTUKA B MEAMIIMHE, ONTUYECKUE
SBJICHUS B KUBOW ITPUPOJIE.

Xumun: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAIIIMUECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MbI 00pa30BaHUs KPUCTAIIIMUECKONW PEIIETKH,
CHEKTpaJIbHBIN aHAIIN3.

TI'eozpaghua: marauTHbIE NTONIIOCA 3€MJITH, 3aJI€KU MarHUTHBIX Py, POTOCHEMKA 3eMHOM ITOBEPXHOCTH, celicMorpad.

Texnonozua: NPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JJIEKTPOJABUraTeNb SKOOHM, TIeHepaTop IEepPEeMEHHOIo TOKa,
WHAYKIMOHHAs T€4yb, JUHUU DIIEKTpOINEepeaay, 3JeKTPOJBUTATENb, pajap, PaAUONpPUEMHMK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIABTPa3BYKOBasi TUArHOCTUKA B TEXHHUKE, TPOSKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapesi, CIyTHUKOBBIE IPUEMHUKH, siA€pHAs
SHEPreTHKA U SKOJOTMYECKHE aCIIEKThI €€ Pa3BUTHSI.
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IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOTPAMMBLI 110 ®U3UKE HA VYPOBHE CPEJIHEI'O OBIIETO
OBPA3OBAHUMAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaTbl OCBOSHHS yueOHOTo mpenmera «DPuU3MKa» MODKHBI OTPaKaThb TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBATbCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMENH JHUYHOCTH, CHUCTEMON IEHHOCTHBIX OpPHUEHTAlUil, MO3UTUBHBIX BHYTPEHHHX
yOeXIeHUIi, COOTBETCTBYIOIINX TPAAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO OIBITA U OMBITA JIEATEIBHOCTH B
IIPOLIECCE pean3alii OCHOBHBIX HAIlIPaBJICHUN BOCIUTATEIbHON JAESITEIHOCTH, B TOM YHCJIE B YaCTH!

rpakIaHCKOr0 BOCIIMTAHUSA:

¢ chOpPMHPOBAHHOCTD TPAKIAHCKOHN MO3UIIUH 00YUYAIOMIET0Csi KaK aKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBa;

® [PUHATHE TPAAULUOHHBIX OOIIEYETIOBEYECKIX T'YMAaHUCTHUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPEcax TIPaKTAHCKOTOo OOIIeCTBa, YYacTBOBAaTh B CaMOYIPABICHUU B

00pa3oBaTeNbHON OpTaHU3AINH;

e yMEHHE B3aUMOJICHCTBOBATH C COIIMAILHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKUIHAMU U HA3HAUCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATETLHOCTH.

NATPUOTHYECKOT0 BOCTIUTAHUS:
e chOpPMHPOBAHHOCTb POCCUNUCKOI IpaX1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;
® [IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSM POCCHICKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e chOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT O TIOBEACHNUS;
® CIOCOOHOCTH OILIEHHMBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YYEHOTO;
® 0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIyIIEro.
3CTETHYECKOT0 BOCIIMTAHMSA:
® HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYasi SCTETUKY HaAyYHOTO TBOPUECTBA, MPUCYIIET0 (PU3NUECKOI HayKe.
TPYAOBOI0 BOCIIMTAHUSA:
® UHTEpeC K pa3InyHbIM chepaM mpodeccuoHaTbHON AEATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOIN M TEXHUKOM, yMEHUE COBEpIIaTh
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIACTH (PU3MKH HA MPOTSIKEHUN BCEH HKHU3HH.
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IKOJIOTHYECKOr0 BOCIIMTAHMSA:
e chopMHPOBAHHOCTH IKOJIOTUYECKON KYIBTYPBI, 0OCO3HAHUE TTI00aTBHOI0 XapaKkTepa SKOJIOTHUYEeCKUX IpobieM;
e [UIAHMPOBAHUE U OCYILIECTBIICHUE JEHCTBUM B OKPYKarOLIEH Cpe/ie Ha OCHOBE 3HAHMUS LIeJIed YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;
® paclIMpeHHEe ONbITa JACITEIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 1O (PU3HKE.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
¢ chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3UUECKON HAYKH;
® OCO3HaHME IIEHHOCTHM Hay4YHOM JESTENIbHOCTH, TOTOBHOCTb B IIPOLECCE M3Yy4YeHUs (PU3UKU OCYUIECTBIIATH IPOEKTHYIO H
HCCIIEA0BATENbCKYIO AESITENbHOCTh UHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBblie 1oruyeckue aeiicrBus:
®  CaMOCTOATENBHO (POPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
® OIpeneNsTh LENU AEATEIIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX JOCTHKEHMUS,;
®  BBISBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
e pazpabaThIBaTh IJIAH PELICHUs] TPOOIEMBI C YUETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
® BHOCUTbH KOPPEKTHUBBI B JIETEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATh PUCKH MTOCIIECTBUN 1€ATEIbHOCTH;
® KOOPAMHHUPOBATbH U BBHIOIHATH pabOTy B YCIOBUAX PeaIbHOT0, BUPTYaIbHOIO 1 KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;
® pa3BUBaTh KPEATHBHOE MBILIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.
Ba3zoBble ncciegoBarebcKue 1eHCTBAS:
® BJaJeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUAMHU M METOJaMU (PU3NYECKON HayKH;
® BJAJeTh HAaBBIKAMH Y4eOHO-MCCIIEOBATEIbCKOW U NMPOEKTHOU NESATEeIBbHOCTH B O0JIACTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHus 3a/1a4 (PU3HMUECKOro CoAepKaHus, IPUMEHEHHUIO PAa3IMUYHBIX METOJIOB ITO3HAHHUS;
e BJAJETh BUJIAMH JEATEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIIPETALUH, PEOOPa30BaHUI0 U NMPUMEHEHHUIO B Pa3TUYHBIX
y4eOHBIX CUTYaIUIX, B TOM YHCIIE IPU CO3JaHNH YU€OHBIX TPOEKTOB B 001aCcTH (DU3UKH;
® BBIBIATH IPUYUHHO-CIIEACTBEHHBIE CBA3M U aKTyaJM3UpPOBaTh 3a/ayy, BBIABUraTh TMIIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/JaBaTh apaMeTPbl U KPUTEPHUH PEILICHUS;
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® AHAJIM3UPOBATH IIOJYYCHHBIC B XOJE PELICHHs 3aJaud PE3yJbTaTbhl, KPUTUYECKU OLICHMBATh MX JIOCTOBEPHOCThH, IPOrHO3MPOBATH
U3MEHEHHE B HOBBIX YCIIOBHSAX;

® CTaBUTb U POPMYJIUPOBATH COOCTBEHHbIE 3a/1a4l B 00pa30BaTEIbHON AEATEIBHOCTH, B TOM YHCIIE IIPU U3Y4YEeHUH (PU3HKH;

® J1aBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

® yMeTh MEPEHOCHUTD 3HAHUS 10 (PU3HKE B MIPAKTUYECKYIO O0JIACTh JKU3HEACATEIbHOCTH;

® yMeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

® BBIJBUIATh HOBBIE UJEH, IPEIaraTh OPUTHHAIbHBIC TIOJX0/Ibl U PELICHMUS;

® CTaBUTb IPOOJIEMBI U 33JaUH, JOIYCKAIOIME aJIbTEPHATUBHBIEC PELICHHUS.

Pa6ora ¢ undopmanmeii:

e BJAJeTh HaBbIKAMM MOJy4eHUs HHPOpMALUU GU3NUIECKOTO COIEPKAaHMsI U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENILHO OCYILECTBIIAThH
MOWCK, aHAJIN3, CHCTEMATU3AIMIO U MHTEPIPETANI0 HHPOPMALIUU PA3IMYHBIX BHUIOB U ()OPM MPEICTABICHUS;

® OIICHUBATH JJOCTOBEPHOCTH MH(OPMAIIHH;

® UCMOJb30BaTh CpPeACTBA MH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOIMH B PELICHUMH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M
OpTaHU3aIMOHHBIX 33/1a4 ¢ COONI0IEHNEM TPeOOBaHUH S)PrOHOMUKH, TEXHUKH 0€301TaCHOCTH, TUTHEHBI, PeCypcocOepekeHus, IPAaBOBBIX
1 3TUYECKUX HOPM, HOpM UH(GOPMAIIMOHHOMN 0€3011aCHOCTH;

e Cco3JaBaTh TEKCThl (PU3UUECKOIO COAEPKAHMSI B PA3IMYHBIX (opMaTax ¢ yd4€TOM HazHadeHHUs] MHPOpPMAIMU U LEJIEBOM ayauTOpHH,
BbIOMpast ONTUMANIbHYIO (HOPMY MPEICTABICHUS U BU3yaIU3alHH.

KoMMmyHuKaTHBHBIC yHHBeEpcaIbHbIe Y4eOHbIC JeHCTBHUSA:

®  OCYIIECTBJISATh OOIIEHHE HA YpOKaxX (PU3MKH U BO BHEYPOUHOH /1€ TENbHOCTH;

® pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U cMAr4aTh KOH(QIUKTHL;

e pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

® [IOHMMAaTh U HUCIOJIB30BATh IPEUMYILIECTBA KOMaHAHON ¥ MHIMBUyaIbHOWU PabOTHI;

e BBIOMpPATh TEMAaTHKY U METOJIbI COBMECTHBIX JCHCTBUI C yU€TOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH Ka)kJJOr0 YJIeHa KOJIJIEKTHBA;

e IIpUHUMATh LIETM COBMECTHOW JEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBAThH IEHUCTBUS IO €€ JOCTH)KEHMIO: COCTAaBIISATH IJIaH
NeNCTBUM, pacpeaensaTh PO ¢ y4ETOM MHEHUH YYJaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

® OIIEHMBATh KAYECTBO CBOETO BKJIAJa U KaX/IOT0 YYaCTHUKA KOMaH bl B OOIINUN pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IIpeasaraTth HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MMO3ULINN HOBU3HBI, ODUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUNMOCTH;

® OCYUIECTBJIATH MO3UTUBHOE CTPATETMUECKOE IMOBEACHHWE B PA3JIMYHBIX CUTYallUsAX, HPOSBIATH TBOPYECTBO U BOOOpa)keHHE, ObIThH
MHULMATUBHBIM.
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Pel"y.]'[ﬂTI/IBHBIe YHUBEpPCAJIIbHbIEC y'{eﬁnble JelCcTBUS
CaMoopranmaunﬂ:

CaMOCTOATCIIBHO OCYIICCTBJIATL IMO3HABATCIIbHYIO ACATCIBHOCTH B OGHaCTI/I (1)H31/IKI/I U aCTpOHOMMHH, BBIABJIATH HpO6JIeMBI, CTaBUTHh U
(dbopMynpoBaTh COOCTBEHHEIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUA paC‘-IéTHLIX N Ka4CCTBCHHABIX 3aJad, IIJIaH BBIIIOJIHCHUS HpaKTH‘IeCKOﬁ paGOTbI C y‘léTOM
HUMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOUYTCHHIA;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

Jie7aTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT,

CIocoOCTBOBaTh (DOPMHUPOBAHHUIO M TPOSIBICHUIO SPYAUIMH B 007acCTH (H3MKH, MOCTOSIHHO TOBBIINIATH CBOW 00pa30BaTEIbHBIA H
KYJbTYPHBIN YPOBCHb.

CaMOKOHTpOJIb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM;
BIIa/IETh HaBBIKAMU MTO3HABATENHHOM peIeKCHU KaKk OCO3HAHMSI COBEPILIAEMbIX JEHCTBHI U MBICIUTENBHBIX MPOILIECCOB, UX PE3YIHTATOB
1 OCHOBAaHUM;

MCIOJIb30BaTh MPUEMBI pe(hJICKCUU ISl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHHIO;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [PU aHAIU3E PE3YJIbTATOB JIESTEIBHOCTH;

IIpUHHUMATh CG6$I, IIOHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U apI'YMEHTHI APYTUX IIPU aHATINU3€ PE3YJILTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpouecce nOCTHKEHHS JIMYHOCTHBIX PE3yJbTAaTOB OCBOECHMS IMPOTpaMMbl MO (GU3MKE JUIsl YpPOBHS CpeaHero olmiero obpa3oBaHUs y
00yJaroImuxcs COBEpIICHCTBYETCSI SMOLIMOHATIBHBIN UHTEIJIEKT, IPEoiaraiomuil copMupoBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUJETh HAIPABICHNS Pa3BUTUS COOCTBEHHOM
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMS, BKIIOYAIOIIEI0 CaMOKOHTPOJIb, yMEHHE NPUHHMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTD
alaTHPOBATHCS K AIMOLIMOHAIBHBIM U3MEHEHHUSM U MPOSABIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
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e BHYTPCHHEH MOTHBAIlUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO IEIH M YCIEXy, ONTHMHU3M, HHUIMATUBHOCTh, YMEHHE
JeCTBOBATh, KICXO/IS1 K3 CBOMX BO3MOXKHOCTEH;

® DMIIATUH, BKIFOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE JPYTHX, YYUTHIBATh €ro MPHU OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

® COLMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTH BBICTPAMBATh OTHOILICHHS C JAPYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBISITH HHTEPEC U
pasperats KOHQIUKTHL.

ITPEAMETHBIE PE3VJIBTATDI

K xonmy o0yuenus B 10 knacce npenMeTHbIE pe3yibTaThl Ha yriayOJIEHHOM YPOBHE JIOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y 00YYarOLIUXCS
YMEHUU:
® [IOHMMAaTh POJb (PU3UKU B IKOHOMHYECKOH, TEXHOJIOTMYECKOH, SKOJIOTMYECKOH, COIMAIBHOH M ITHYECKOH cdepax AesTelbHOCTH
YeloBeKa, poJiib U MECTO (PU3UKU B COBPEMEHHOW HAy4HOW KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CUCTEeMATHU3HPYIOIIEH,
OOBSICHUTENBHON U MPOTHOCTHYECKON (PYHKIMI (HU3UYECKON TEOpUU — MEXaHUKH, MOJEKYISIPHOW (U3UKU U TEPMOAUHAMUKH, POJIb
¢uznueckoil Teopun B GopMHUpPOBaHUM NPEACTABICHUHN O GU3NYECKON KapTUHE MUPA;
® pa3IMyYaTh yCJIOBUS MPUMEHHUMOCTH Mojeiel (pu3nyecKux Tel M MpOoLeccoB (SBJICHUN): MHEpPLMAIbHAs CUCTEMa OTCUYETA, aOCOIIOTHO
TBEpAOE TENO, MaTepUaIbHasl TOUKA, pABHOYCKOPEHHOE JABUKEHHE, CBOOOHOE MajieHue, adCONIIOTHO yrpyras aedopMarnus, aOCOIOTHO
yrapyroe u abCONIOTHO HEYNPYroe CTOJIKHOBEHMsS, MOJENIU ra3a, >KMJIKOCTH M TBEPAOro (KpUCTANIMYECKOTO) Tena, WICAIbHbIN Tas3,
TOYEYHBIN 3apsf, OAHOPOAHOE IEKTPUUECKOE MOJIE;
® paznIMyath yCIoBUs (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB, MOHUMATh BCEOOMIMN XapakTep (pyHIaMeHTaIbHBIX
3aKOHOB M OTPAaHUYEHHOCTh UCIOJIb30BaHMUS YaCTHBIX 3aKOHOB;
® aHaJIM3UPOBATh U OOBSICHATH MEXaHWYECKHE NPOLECChl M SBJICHMS, MCIOJIb3ys OCHOBHBIE TIOJOXKEHUS W 3aKOHBl MEXAaHUKH
(OTHOCUTENTBHOCTh MEXaHUYECKOTO ABIKEHUs, (POPMYJbI KUHEMAaTHUKH PAaBHOYCKOPEHHOIO JIBWXKEHHs, Npeodpa3zoBanus [anuies ams
CKOPOCTH M II€peEMEILEHNS, 3aKOHbI HbI0TOHA, IPUHITUI OTHOCUTENBHOCTH [ anuies, 3akoH BCEMUPHOIO TATOTEHUS, 3aKOHBI COXPaHEHHUS
UMITYJIbCA U MEXaHUYECKOU SHEPruu, CBSA3b pabOThI CHIIbI C K3MEHEHUEM MEXaHWYEeCKOW SHEPTuH, YCIOBUS paBHOBECHS TBEPOTO TeNa),
P O3TOM HCIIOJIb30BaTh MaTEeMaTHUYECKOE BBIPAKEHHME 3aKOHOB, YKa3blBaTh YCIOBHUS MPUMEHHMMOCTH (U3NYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOporo u Tperbero 3aKkoHoB HbIOTOHA, 3aKOHOB COXpAaHEHUS! UMITYJIbCa U MEXAaHWYECKOH SHEpruH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;
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® aHaJIM3UPOBATH U OOBACHITH TEIJIOBbIE MPOIIECCHI U SIBICHUS, UCTIOB3Ys OCHOBHBIE MosioxkeHnss MKT u 3akoHbI MOJIEKYISIpHON (DU3UKU
Y TEPMOAMHAMUKH (CBSI3b JaBJICHUS UJICATHHOIO ra3a co CpeHel KMHETUYECKOM SHepruel TerioBOro ABMKEHHS U KOHIIEHTPALUel ero
MOJIEKYJI, CBA3b TEMIIEPATYPbl BELIECTBA CO CPEIHEN KUHETUYECKOW DHEPrUEH TEIIOBOTO ABMKEHHMS €r0 YaCcTHL, CBA3b JABJICHUS
WJICAJIBHOIO Tras3a C KOHIIEHTpauuMel MOJEKYJ M €ro TeMIeparypod, ypaBHeHue MenneneeBa—Kiianeiipona, MEpBbId 3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS SHEPTUH B TEIUJIOBBIX MPOIleccax), MPU STOM HCIOIb30BaTh MaTEMAaTUUECKOE BhIpaKECHIE 3aKOHOB,
YKa3bIBaTh yCJIOBUS IPUMEHUMOCTH ypaBHeHUs1 MeHieneeBa—Knanelpona;

® AHAJIM3UPOBATh U OOBICHITH JJIEKTPUUYECKHE SBJICHUS, HCIOJb3yd OCHOBHBIC IOJOXKEHUS W 3aKOHBI JJIEKTPOJAUHAMUKH (3aKOH
COXpAHEHUs OHJIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, NOTEHUHAIBHOCTH AJIEKTPOCTATUYECKOrO IIOJS, MPUHIUIT CYNEPHO3ULIHI
QJICKTPHUYCCKUX HOHCfI, IIprU 3TOM YKa3biBas YCJIOBUSA NPUMCHHMOCTU 3aKOHA KyJIOHa, a TAaKXKC HNPAaKTUYCCKH BaKHBIC COOTHOILICHUS:
3akoHbl OMa I ydacTKa LeNu U i1 3aMKHYTOU 3JIeKTpudeckoi 1enw, 3akoH J[xoyns—Jlenna, npasuna Kupxroda, 3akonst dapazaes
JUISL BIEKTPOIIH3a);

® OIIMCHIBATh (1)I/I3I/I‘IGCKI/I€ IMpOHECChl U ABJICHUS, UCIIOJIB3Ys BCIWMYHUHBIL: IICPEMCIICHUEC, CKOPOCTb, YCKOPCHHUEC, UMITYJILC TCJIa U CUCTCMBI
TeJ, CuUjla, MOMEHT CHJIbI, JIaBJeHHE, MOTCHIMAIbHAs HSHEpPrHsi, KUHETHUYECKas SHEprus, MeXaHW4yecKas HHeprusi, pabdora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUla TSHDKECTH, CUjla YIIPYrocTH, Cujla TPEHHUS, MOLTHOCTh, SHEPT s B3aUMOJCHCTBHS Tena ¢ 3eMIEH
BONM3M €€ MOBEPXHOCTH, SHEPTUs yNpyrou nedopmanuu npyKUHbI, KOJIWYECTBO TEIJIOTHI, a0COJIOTHAsI TeMIlepaTypa Teja, pabora B
TepMOJUHAMUKE, BHYTPEHHSS SHEPTUS HIeaTbHOTO OJHOATOMHOIO rasa, paboTa uealbHOr0 ra3a, OTHOCUTENbHAs BIAKHOCTh BO3/IyXa,
KIIJI upeanbHOro TEMJIOBOTO JBUTATENs; SJEKTPUUYECKOE II0JIe, HAMPsHKEHHOCTh SJIEKTPUUYECKOTO TMOJs, HANpsHKEHHOCTH OIS
TOYEYHOTO 3apsja WM 3apsDKEHHOr0 IIapa B BaKyyM€ M B JUAJNIEKTPUKE, MOTEHIHAT SJIEKTPOCTATUYECKOTO IOJs, Pa3HOCTh
ITOTEHIMAJIOB, JIEKTPOJABIKYINAs CUJIA, CHJIA TOKA, HAINPsHKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh INIOCKOIO KOHAEHCATOpa,
CONIPOTUBJICHHE YYacTKa LEMNHU C IOCIEI0BATEIbHBIM U IApPAJUIEIbHBIM COEAUHEHUEM PE3UCTOPOB, DHEPIUs DIIEKTPUUYECKOTO IOJIS
KOHJIEHCATOPa;

® O0O0BACHATH OCOOCHHOCTH MPOTEKaHUs (DU3UUECKUX SBICHHUN: MEXaHHUYECKOe JBIDKEHHUE, TEIJIOBOE MABM)KCHHE YacTHIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMkKeHHE, AU(Py3us, ucrnapeHue, KUMEHHEe M KOHJEHCAlMs, TUIaBIEHUE U KPHCTaJUIM3aIlvs,
HAIpaBJICHHOCTHb TCIUIOINIEPCAAYH, SJICKTPU3alHA TCII, SKBUITIOTCHIHUAJIIBHOCTDb ITOBEPXHOCTHU 3aPAKCHHOI'O IIPOBOJHUKA,

® [POBOJUTH HCCIEAOBAHNE 3aBHCUMOCTH OJHOW (PU3MUECKON BETMUMHBI OT JAPYroi C MCIOJB30BAHUEM MPSIMBIX U3MEPEHUM, IPU STOM
KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (M3UYECKUX BEJIMYUH B BHJE I'padUKOB C y4y€ToM
a0COIOTHBIX HOFpeIHHOCTefI I/I3MepeHI/II71, ACJIaTh BBIBOJELI 110 pE3ybTaTaM HCCICOOBAHNA

® [IPOBOAUTHL KOCBCHHBLIC H3MCPCHHA (bl/ISI/ILIeCKI/IX BCJIWYHH, IIPpU 3TOM BI)I6I/IpaTI) ONTHUMAaJIbHBIN MCTOJ H3MCPCHUA, OLCHHBATH
a0CONIOTHBIE M OTHOCHUTEIHHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHIA;
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® [IPOBOJUTH OMBITHI IO MPOBEPKE MPEATOKEHHON T'MIOTE3bl: IUIAHUPOBATh HKCIEPUMEHT, COOUpaTh HKCIEPUMEHTAIBbHYIO YCTaHOBKY,
aHAJIM3UPOBATh [1OJYYEHHbIE PE3YJIbTAThl U J1e/1aTh BBIBOJ O CTaTyCe MPEI0KEHHOW TMIIOTE3bl;

e colOuojaTh NnpaBuia 0€30MaCHOrO TPyAa IPU MPOBEIEHUHN MCCIEJOBAaHUI B paMKaxX ydyeOHOro 3KCIEpPUMEHTa, IPAaKTUKyMa U y4yeOHO-
MCCIIEI0OBATENBCKON U MPOSKTHOM JIESITEIbHOCTH C MCIIOIB30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1a00paToOpHOro 000pyI0BaHHUS;

e pewarh pacy€THbIC 3aJayd C SBHO 3aJ@HHOM M HESBHO 3aJaHHON (U3MYECKOM MOJENbI0: HAa OCHOBAHMU AaHalIM3a YCJIOBUSA
00OCHOBBIBaTh BBIOOP (DPM3NYECKON MOJENH, OTBEYAIOUIeH TpeOOBaHUAM 3a/aud, MPUMEHSTH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyJaThl (PU3NYECKUX TEOPUH MPHU UCIOJIB30BAHUM MATEMaTHUYECKUX METOJOB PEUICHHUsS 3a]ad, MPOBOJIUTH PacdEThl HA OCHOBAHHU
UMEIOIIUXCS JaHHBIX, aHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METO/IbI PEILICHHSI ¢ YIETOM MOJIyUYEHHBIX PE3Y/IbTaTOB;

e pelarh Ka4eCTBEHHBIE 3a/1a4M, TPeOyolne IPUMEHEHHS 3HAHUNM U3 Pa3HbIX Pa3/eoB Kypca (GU3MKH, a TaKXKe MHTETpaly 3HaHUN U3
JpYTUX MPEeIMETOB €CTECTBEHHO-HAYyYHOI'O LIMKJIA: BBICTPAUBaTh JIOITMYECKYIO LIEIIOYKY PAaCCyXJIEHHUI ¢ OMOpoil Ha U3y4YEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBIICHMUS;

® UCMOJb30BaTh TEOPETUYECKUE 3HAHUS U1 OOBSCHEHHS OCHOBHBIX IPUHIMIIOB PAOOTHI HU3MEPUTENIBHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB;

® [IPUBOAUTH MPUMEPHI BKIIA/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B O0OBSICHEHUE MPOLIECCOB OKPYIKAIOIIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

® aHANU3UPOBaTh U OLICHWBATh MOCJIEJICTBHS OBITOBOM M MPOM3BOJCTBEHHOM MAEATENIBHOCTH 4YeNOBEKa, CBA3aHHON C (U3NYECKHMHU
MpoLeccamMy, ¢ MO3UIMI 3KOJIOrHYecKo 0e3011acHOCTH, MPEICTaBICHUH O palMOHaIbHOM MPUPOAOIIOJIB30BAHUN, @ TAK)KE Pa3yMHOM
WCIOJIb30BaHNHU JOCTHKEHUI HAyKH U TEXHOJIOTH /7S JajJbHEHNIIero pa3BUTUs YeJI0BEUECKOro O0IIeCcTBa;

® IIPUMEHATh pa3iMyHble CHOcoObl paboThl ¢ uHHQOpManuend (U3NYECKOrO0 COJAEpKaHUs C HUCHOJIb30BaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH Ui MOUCKA, MepepaboTKu U
NpeabsBICHUs. Y4eOHOH M HayyHO-HOMYJSpHOM MH(OpMaIM, CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy WHGOpMAalMU, MOITy4eHHOH U3
Pa3NIUYHBIX MCTOYHUKOB, KPUTHYECKU AHAIM3MPOBATH IOJydyaeMyl HMH(OpMAIMIO U OIEHHWBaTh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
MMEIOILIUXCS 3HAaHUM, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA UH(OpMaIny;

® [POSBIATH OPraHU3AIMOHHBIE U MO3HABATEIbHBIC YMEHHSI CaMOCTOSTEIBHOTO MPUOOPETEHHUS HOBBIX 3HAHUHM B MPOLIECCE BHIOIHEHUS
MIPOEKTHBIX U y4eOHO-UCCIIE0BATEIBCKUX padoT;

e paboTaTh B TpYIIE C HCIOJIHEHHWEM DAa3IMYHBIX COLMAJIBHBIX pOJIEH, MIaHUPOBaTh PadOTy TPYMIbI, PalMOHAIBLHO PACHpPENeNsTh
NEeSTeIbHOCTh B HECTAHJAPTHBIX CUTYyallMsX, aJeKBAaTHO OILIEHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TPYIIbl B peEIICHHE
paccMaTpuBaeMoit MpoOIeMBl;

® MPOSIBJIATH MOTHBAIIMIO K OyAyIIel npodeccruoHanbHOMN 1eATEeIbHOCTH M0 CHEHATbHOCTAM (U3UKO-TEXHUYECKOTO MPOQUIIS.
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K xonny oOyuenust B 11 knacce nipeIMETHbIE pE3yabTaThl Ha YIIIyOJEHHOM YpPOBHE JOJDKHBI OTPakaTh CPOPMHPOBAHHOCTH y OOYHAOLIHXCS
YMEHUU:

® [IOHUMATh POJIb (PU3HKHU B IKOHOMUYECKON, TEXHOJIOTUIECKOM, COIIMATFHON U ATHYECKOH chepax AeaTeTbHOCTH YeIIOBEKa, POJIb U MECTO
(¢u3MKN B COBPEMEHHOI HAayYHOH KapTHHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUYECKON JIEATETBHOCTH YEJIOBEKa U JallbHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHHE ONUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTENIBHOW M IPOTHOCTUYECKON (QyHKIMH (pu3ndyeckoi
TEOPHUH — NIEKTPOAUHAMUKH, CIIELUAIBHOW TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKHU, POJib (hU3HUECKON TeOpUH B (POPMUPOBAHUU
MPEJCTaBICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO (PM3NYECKON KapTHHBI MHpa B OOILEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPO/IE;

® DPa3IMYaTh YCIOBHS MPUMEHUMOCTH MoJeNell (U3MUECKUX TeNl W MPOIECCOB (SIBICHUI): OJHOPOAHOE AJIEKTPHUECKOE M OJHOPOTHOE
MarHuTHOE MOJsl, FTaApMOHUYECKHE KosleOaHUs, MaTeMaTHUECKUIl MAasATHUK, UICAJIbHBIA MPY)KUHHBIA MasTHUK, FTApMOHUYECKHE BOJIHBI,
ujeaabHbIi KojeOaTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeIeil aToMa, aTOMHOT'0 si/ipa U KBaHTOBOM MOJIENN CBETa;

® paznIMyath yCIoBUs (TPaHUIBI, 00JACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, NMOHUMATh BCEOOHIMN XapakTep (pyHIaMEHTaIbHBIX
3aKOHOB M OIPAaHUYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

®  AHATU3UPOBATbh U OOBSCHATH HJIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS, UCIOJb3Yys OCHOBHBIE MTOJIOKEHUS U 3aKOHBI 2JIEKTPOAMHAMUKI
U CHEeNMaJbHONH TEOpUHM OTHOCUTEIBHOCTH (3aKOH COXpaHEHMs 3JIEKTPUYECKOro 3apsja, cuia Awmmepa, cuia JlopeHna, 3akoH
AJEKTPOMAarHUTHOM MHIYKIMH, ITpaBuiio Jlenua, csa3b O/]C caMOMHIYKIIMH B 3JIEMEHTE JIEKTPUUYECKOM 1IETIH CO CKOPOCThIO M3MEHEHHUS
CHJIBI TOKA, TIOCTYJIAThI CIIEUAIbHON TEOPHUH OTHOCUTEIBHOCTH DIHINITEHA);

® aHaJIM3UPOBATH U OOBACHATH KBAaHTOBBIE MPOIIECCHI U SIBJICHMSI, UCIIONIb3Ys MOJI0KEHHSI KBAaHTOBOW (pu3uku (ypaBHeHHE DUHIITENHA 115
dboTorddekTa, nepBbIil U BTOPOI mocTynatkl bopa, MPUHIKIT COOTHOIICHUST HeompeneneHHocte ['eiizenOepra, 3aKOHBI COXpaHEHUS
3aps10BOTO U MaCCOBOT'O YMCEI M SHEPTHHU B SACPHBIX PEAKIUAX, 3aKOH PaJMOaKTUBHOIO pacraja);

e ONuChIBaTh (PU3UYECKUE TMPOLECCHl U  SBJICHHS, HWCIHOJb3YS BEJIMYUHBL HANpPsHKEHHOCTh DJEKTPUUYECKOrO TOJs, MOTEHIIHAT
NEKTPOCTATUYECKOTO TOJIsA, PAa3HOCTh MOTEHIMAIIOB, 3JIEKTPOIBHKYIAs CHJIA, MHAYKIIMS MArHUTHOTO IIOJIS, MAarHUTHBIN TIOTOK, CHJIA
Amriepa, THAYKTUBHOCTb, JIEKTPOJIBHIKYILASl CUJIa CAMOMHAYKIIMU, SHEPTHsl MArHUTHOT'O MOJIsI IPOBOJAHHUKA C TOKOM, PEISITUBUCTCKHUM
UMITYJIbC, TTOJIHAs DHEPIHsl, JHEPTHsl TOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUSA U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsij SApa, SHEprus
CBSI3HU 4]Ipa;

® 00BACHATH OCOOEHHOCTH NMPOTEKAHUS GUZNUYECKUX SBICHUI: 3JIEKTPOMarHUTHasE MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTephepeHITHs
BOJIH, TU(paKIMs, AUCTIEPCHUs], IOJIHOE BHYTPEHHEE OTpakeHHe, (poTodnekTpuiueckuil agpdext (hotorddexr), anvpa- u Oeta-pacnaabt
a1ep, raMMa-u3ydeHue saep, pu3ndeckre MpUHIUIBI CIIEKTPaJbHOIO aHau3a U padoThI Ja3epa;

® ONpEIENATh HAllpaBJICHWE UHAYKLIIUHA MarHUTHOTO T10JIs1 IPOBOJIHUKA C TOKOM, CHJIBI AMIlepa 1 cuiibl JIopeHna;

® CTPOUTH U300pakeHHe, CO3aBaEMOE MIIOCKUM 3€pKajoM, TOHKOW JIMH30M, U paCCUUTHIBATh €r0 XapaKTePUCTHKH;
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® [IPUMEHATH OCHOBOIOJIAralONIMe aCTPOHOMHYECKHUE MOHATHS, TCOPUU M 3aKOHBI JJIA aHAIM3a U OOBSICHEHHS (DU3UYCCKUX IMPOIIECCOB,
MPOUCXOAAIIMX B 3BE3/IAX, B 3BE3AHBIX CHCTEMaX, B MEKTAIAKTUYCCKON Cpele; IBWIKEHUS HEOSCHBIX TeJ, JBOJIONMU 3BE3N M
Bcenennoii;

® TIPOBOJUTH MCCIICIOBAHHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYUH C HCIIOJIB30BAHUEM IPSMBIX HU3MEPEHUU, TIPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUpPOBATh PE3YNbTATHI MOJYYCHHON 3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BUJEC I'padukoB ¢ y4ETOM abCOIFOTHBIX
MOTPEUTHOCTEH M3MEPEHUH, JIeJIaTh BBIBOIBI 110 Pe3yJIbTaTaM MCCISIOBaAHUS;

L] HpOBOI[I/ITI) KOCBCHHBIC I/I3MepeHI/I$[ (1)I/I3I/I‘-ICCKI/IX BCJINYHH, HpI/I 3TOM BI)I6I/IpaTB OHTI/IMaJII)HBII\/JI MCTO/ I/I3MepeHI/I$I, OLICHUBAThHb
aOCOJIIOTHBIC U OTHOCUTEJIBHBIE TIOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOJUTH OIBITHI MO NPOBEPKE MPEUIOKEHHON TUIIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT, COOMpATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJTYYCHHbBIE PE3Y/IbTAThI U JIENIaTh BHIBOJI O CTATyCe MPEII0KEHHOM TUIIOTE3bI;

L OIIKUChIBATH MCTOIbI HOJIyT-IeHI/ISI HayLIHBIX aCTpOHOMquCKHX 3HaHI/II71;

e coOmomaTh MpaBmiia 6€30MACHOTO TPYyJa MPU MPOBEICHUH HCCIEAOBAHUN B pPaMKaX Y4eOHOTO SKCIICpUMEHTA, MPAKTUKyMa M y4eOHO-
MCCIIEIOBATENECKON U MPOEKTHON AESITENIbHOCTU C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpPHOTO 000PYyI0BaHUS;

e pemiath pacu€THbBIC 33/1a4M C SIBHO 3aJlaHHON M HESBHO 33JJaHHOM (PM3MYECKOW MOJEIBIO: HA OCHOBAHUH aHAJM3a yCIOBHUS BHIOMPATH
(dbusznuecKkrue MoJeNH, OTBeYarolue TpeOOBaHUIM 3a7auu, IPUMEHATh (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W MOCTYNAThl (PU3UIECKUX
TEOpPHUIl MPHU HUCIIOJIB30BAaHUM MAaTEMaTHYECKUX METOJIOB pELIEHUs 3a7ad, MPOBOAUTH Pacuy€Tbl Ha OCHOBAHWU HMMEIOLIUXCS JaHHBIX,
aHaJII/I3I/IpOBaTI> pCSYJ'II:TaTI)I nu KOppCKTHpOBaTB METOAbI peHleHI/Iﬂ C y‘IéTOM HOJ'Iy‘IGHHI)IX p€3YJIBTaTOB;

® pemiaTh KaYeCTBEHHBIE 3a/1a4M, TpeOyrolue NMPUMEHEHH 3HAaHUIM U3 Pa3HbIX Pa3lenoB Kypca GU3MKH, a TaK)Ke MHTErpalliy 3HAaHUH U3
JAPYTUX IMPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO LIETIOYKY PACCYKICHUM C ONIOPOM HA U3YYECHHBIE 3aKOHBI,
3aKOHOMCpHOCTI/I u (1)I/I3I/I‘ICCKI/IG SIBJICHUS

L HCIIOJIB30BATh TeOpeTI/ILICCKI/Ie 3HAHUA I O6’B$ICHCHI/I$I OCHOBHBIX HpI/IHHI/IHOB pa6OTI)I I/I3M€pI/IT€J'II>HI>IX HpI/I60pOB, TCXHHUYCCKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB;

® [IPUBOJAUTH NPUMEPHI BKJIAJJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

L] aHaJII/I3I/IpOBaTI) U OLCHUBATH ITOCJICACTBUA 6I)ITOBOI7I 158 HpOHSBO}ICTBeHHOﬁ JCATCIIBHOCTH YCJIOBCKA, CBHSaHHOﬁ C (i)I/ISI/ILIeCKI/IMI/I
MpoleccamMy, C TIO3UIMI IKOJIOTUYECKOW 0€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM TPUPOIONOIH30BAHIH, a TAKXKE Pa3yMHOM
WCIOJIb30BaHUU JOCTHYKCHUI HAYKH U TEXHOJIOTHH [Tl TaTbHEHUIIIEero pa3BUTHS YEJI0BEYECKOTO 00IIeCTBa;

® TMPUMEHATh pa3iuuHble CHocoObl paboTel ¢ wuH(pOpMammeld (U3NYECKOTO CONEpPKaHUS C HCHOJIB30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUH JUIs TIOUCKa, MepepaboTKu U
MpeIbsBICHUST y4eOHONM M HAyYHO-IOMYJISIPHOM MH(pOpMaIUK, CTPYKTYPHUPOBAaHUS M MHTEpHpeTanuu HHGOpMaluu, MOIYyYEeHHOU W3
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Pa3NMUYHBIX MCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH IOJIy4aeMYI0 HH(OpMAIMIO U OIEHHBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHKA UH(OpMAIIHIH;

® TPOSBIATH OPraHU3AIMOHHBIC U MMO3HABATEIbHBIC YMEHHSI CAMOCTOATEIBHOTO MPUOOPETEHHUS HOBBIX 3HAHUH B MPOLIECCE BBITOTHEHHS
MPOEKTHBIX U Y4eOHO-UCCIIET0BATEIBCKUX PadoT;

e paboTaTh B TpyHNE C WCHOJIHEHHUEM pa3IMYHBIX COIMAIBHBIX POJIEH, IIAHUPOBATh PabOTy TPYMIbI, PAMOHAIBHO PACHPENEIsATh
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYallMAX, aICKBAaTHO OLICHMBATH BKJIAJ KaXJAOrO0 M3 YYAaCTHUKOB TIPYNIbl B pELICHUE
paccMaTpuBaeMoi IpoOIeMsl;

® IIPOABJIAATb MOTHBALUIO K 6y,ZLYH_ICI71 HpO(i)CCCHOHaHBHOfI ACATCIIBHOCTH 110 CIICIHMAJIbHOCTAM (I)I/ISI/IKO—TGXHI/I‘ICCKOFO HpO(bI/IJ'ISI.

[okymeHT co3aaH B anekTpoHHon chopme. Ne PN 10-11knaccos cdusmnka (npodmnbHbi ypoBeHb) oT 31.08.2023. NcnonHutens: Aracdaposa O.M. 0 3IEKTPOHHbINA
Ctpanuua 37 us 41. Ctpanuua cosgara: 11.10.2023 11:05 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI IIPUPO/IbI

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

1.1 Hayunslii MeTOA O3HAHUSA IPUPOLBI 6
Hroro no paszneny 6
Paznen 2. MEXAHUKA

2.1 Kunematuka 10

2.2 Junamuka 10

2.3 Cratuka TBEpIOrO TEa 5

24 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10
Hroro no pazneny 35

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15
3.2 Tepmonnnamuka. TennoBble MalIMHbI 20
13 Arperartsble cocTosiHMS BemecTBa. da3oBbie 14
’ epeXO/Ibl
Hroro no pazgeny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DIIEKTPUYECKOE T10JIE 24
4.2 ITOCTOSTHHBIN DIIEKTPUYECKHUM TOK 24
43 Toku B pa3nu4HbIX cpenax 6
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Hroro no pazneny

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

54

5.1 du3nyeckuil NPakTUKyM
Uroro no pazgeny

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16
16
10
170
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11 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanMmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne ni/mm P Konrpoububie IIpakTHyeckue (1ubp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pazgea 1. QJJIEKTPOJINMHAMMUKA
1.1 MaruunTtHoe moe 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJJEBAHUSA U BOJIHBI
2.1 Mexannyeckue KouebaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
)3 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 10 |
BOJIHBI
24 Onruka 25 1
Uroro no pazneny 60
Pazngen 3. OCHOBBI CHEHI/IAJI])HOﬁ TEOPUU OTHOCHUTEJBHOCTH
3.1 Ocnosrl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 KopnyckysipHO-BOJIHOBO Jyaln3m 15
4.2 duzuka atoma
4.3 ®u3nKa aTOMHOTO SApa U AIEMEHTapHBIX
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‘ YACTHIL

Hroro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Uroro no pazneny 12
Paznen 6. PUSHUECKHUI MPAKTUKYM
6.1 ‘ Pu3n4ecKuil NPaKTUKYM 16 16
Uroro no pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IIPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
’ NeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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