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HHOACHUTEJIBHAS 3AIIMCKA

[IporpamMma 1o ¢pu3uKe Ha ypOBHE CpeHEro 00IIero oopa3zoBaHus pazpaboTaHa Ha OCHOBE MOJOKEHUI 1 TpeOOBaHMIA K pe3yIbTaTaM OCBOSHHS OCHOBHOH 00pa3oBaTeNbHON
nporpammel, ipeactasieHHbix B PI'OC COO, a takxe ¢ yaéroM denepanbHoi padodelt mporpaMMel Bocnutanus 1 KoHuenuuu npenogaBanus yueoHoro npeamera «Duzukay
B 00pa3oBarenbHBIX opranm3anusx Poccuiickoit exeparyn, pearu3yInX OCHOBHBIE 00pa3oBaTeIbHbIE IPOTPAMMEI.

[Tporpamma 1o Gpu3HKe onpeaeseT 003aTeabHOE MPEIMETHOE COIepKAHNE, YCTAHABIMBACT PEKOMEHIYEMYIO ITOCIIEI0BATEIbHOCT H3YUSHHS TEM 1 PA3/IeTIOB y4eOHOTO
npeaMera ¢ y46TOM MEKNPeAMETHBIX M BHYTPHUIIPEMETHBIX CBS3EH, JTOTUKU Y4eOHOTO Mpoliecca, BO3PACTHRIX 0cOOeHHOCTel oOydatomuxcs. [Iporpamma no ¢usuke gaér
MpeacTaBiIeHUe O LENsX, COACpPKaHNH, OOLIeH cTpaTernu 00y4eHUs], BOCIIMTAHUS U Pa3BUTHs 00ydaromuxcsl cpecTBaMu ydeOHoro npenmera «Pusuka» Ha yriryOnéHHOM
YpOBHE.

Uzyuenne xkypca pusnkn yriryOnEeHHOTO YPOBHS MO3BOJISIET PEaIn30BaTh 3aJa4i NPO(ecCHOHAIbHON OpUEHTAINH, HAIIPABIICHO HA CO3JJaHNE YCIOBHUH IS IPOSIBICHUS
CBOUX MHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH KaXKbIM 00YYaIOIIIMCsI, KOTOPBIE HEOOXOMMBI ISl IPOAOIDKEHHS 00pa30BaHKs B OPraHU3alUsIX MPOPecCHOHATEHOTO
00pa30BaHMs 110 PA3TMYHBIM (PH3UKO-TEXHUYECKHM M MHXKCHEPHBIM CIIEIHATBHOCTSIM.

B nporpamme 1o ¢pu3HKe onpeaesioTcs INIaHUPYEeMbIe Pe3yIbTaThl OCBOSHHUS Kypca (GH3HKN Ha yPOBHE CPEIHEro 001Iero 00pa3oBaHus: IMYHOCTHBIE, METAIIPEIMETHBIC,
npeaMeTHble (Ha yrimy0inéHHOM ypoBHe). HaydHo-MeTo010rHYeckoil 0OCHOBOM [ist pa3paboTku TpeOOBaHUH K IMYHOCTHBIM, METANPEIMETHBIM U MPEMETHBIM Pe3yIbTaTaM
00y4aroIuxcsi, OCBOMBILIHX ITPOTPaMMy IO (PH3HKE HAa YPOBHE CpPeHEro o0Iero ooOpa3oBaHus Ha YTIyOIEHHOM ypOBHE, SIBISIETCSI CHCTEMHO-IESITEIEHOCTHBIN TTOIXO.

[Iporpamma o ¢pu3nKe BKITIOYACT:

® IJIaHUPYEMBbIE PE3yJIbTaThl OCBOSHHS Kypca (GU3MKU Ha YriIyOIEHHOM YpOBHE, B TOM YHCIE MIPEIMETHBIE pe3yIbTaThl IO TOJ1aM 00yUCHHS;
e coxepxanue yaeOHoro npeamera «Dusrkay mo rogaM o0y4eHus..

[Iporpamma 1o pu3HuKe UMEET MPUMEPHBIH XapaKTep U MOXKET OBITh HCIOJIb30BaHA YUUTEAMH (QU3UKH JUTSL COCTABICHHS CBOUX PA0OUYHX MPOrpamMM.

[IporpamMma mo ¢u3KKe He CKOBBIBAET TBOPUECKYIO MHHUIIMATHUBY YUUTEJICH U MPEJOCTABIISICT BO3MOXHOCTU JIJIsl peaji3alii pa3indHbIX METOJUUECKUX MOJXOJIOB K
npernoiaBaHuio GU3nKM Ha yriryONEHHOM YPOBHE IPU YCIOBUH COXpPaHEHHs 00s3aTeIbHON YaCTH COJCpPIKaHus Kypca.

®dusnka kak Hayka o Haubolsee OOMIMX 3aKOHAX MPHUPOBI, BBICTYIIAs B KayecTBE YUeOHOTO MpeaMeTa B MIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIJ B CUCTEMY 3HaHHH 00
okpyxaromeM Mupe. LLIkonpHbIN Kype GU3MKH — CHCTEMOOOPa3YIOIINH IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HYECKHE 3aKOHBI JIekKaT B OCHOBE
MPOLIECCOB U SIBJICHUH, N3y4aeMbIX XMMHUEH, OnoJoruei, pusndeckoii reorpadueii n actpoHomueii. Vcrons3oBaHue n akTHBHOE MPUMEHEHNE (PU3HYECKUX 3HAHUHN OIPEIEITHII0
XapakTep 1 OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe PHEPreTHKH, TPAHCIIOPTA, OCBOSHMS KOCMOCA, TIOJTyYeHHUs] HOBBIX MaTEPHaJIOB C 3aJaHHBIMH CBOMCTBaMHU.
Nzyuenne pus3nku BHOCHT OCHOBHOH BKJIaJ] B (POpMUpPOBAaHUE €CTECTBEHHO-HAYYHOM KApTHHBI MHpa 00y4Jaronierocs, B GOpMUpOBaHUE YMEHUH MPUMEHSTh HAYYHBIH METO]
TIO3HAHUS MTPU BBITIOJIHEHUH UM Y9EOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢puzuku Ha ypoBHE cpeiHero o0mero o0pa3oBaHus MOJI0KEH PSJ UIeH, KOTOPbIE MOKHO pacCMaTpPUBaTh KaK MPHHIHITB €70 TIOCTPOCHUSL.

Hoesa yenocmuocmu. B cOOTBETCTBIM C HEH KypcC SIBJISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJCPIKUT MaTepHual U3 BCeX paslelioB (PM3UKH, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoesn cenepanuzayuu. B coorBeTcTBUM ¢ Hel Marepuai Kypca (u3nku oObenIMHEH BOKPYT (U3MUECKMX Teopuil. BemymmM B kypce sBisiercss GopMUpOBaHuUE
MPEICTAaBICHUI O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIECTBE U TOJIE.

Hoesn zymanumapuzayuu. EE peanuszanus npeamnonaraet UCMojib30BaHUEe TYMAaHUTAPHOTO MOTEHIMAaNa (pU3HMYECKON HAayKH, OCMBICICHHE CBS3HM Pa3BUTHS (HDU3HKH C
pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHYECKHMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU POOJIEMaMH.

Hoes npuknaouoii nanpasnennocmu. Kypc ¢pusuku yrimyOnéHHOrO ypoBHS NpEAINOJaracT 3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHUYECKHMX M TEXHOJOIMYECKHX
MPUIOKEHU I U3yUYEHHBIX TeOpUil U 3aKOHOB. [Ipr 3TOM paccMaTpHBarOTCs Ha YPOBHE OOIINX MPECTABICHUH U COBPEMEHHBIE TEXHIUECKHE YCTPOCTBA, U TEXHOJIOTHH.

Hoes rkonozuzayuu peannsyercsi MOCPEJICTBOM BBEJICHHUS IEMEHTOB COJIEPKaHUS, TOCBAIIEHHBIX 3KOJIOTUIECKAM MTPOOIeMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHBI C
Pa3BUTHEM TEXHUKU M TEXHOJOIHH, a TaKKe 00CyKACHUS MPOOJIEM PallMOHAIBHOTO IPUPOIOTOIB30BAHUS M HKOJIOTMYECKON 0€30MacCHOCTH.

OcBoeHre coJepKaHusl MPOrpaMMbl 0 (DU3KKE JOKHO OBITh MOCTPOCHO Ha MPHHIMIAX CUCTEMHO-ACATENFHOCTHOTO Toaxona. s ¢u3uku peamuzanus 3THX
MPUHIAIIOB 0a3UpPyeTcs Ha HCIIOJIb30BaHUH CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK TIOCTOSTHHO JieHcTBYOIIEro (hakTtopa yueOHoro nporecca. J{is yrimyOiaéHHOro YpoBHS — 3TO



CHCTEMA CaMOCTOSATEIBHOTO YYEHHUECKOTO HKCIIEPUMEHTA, BKITIOYAIONIET0 (PPOHTANBHBIC YUCHUYECKHE ONBITHI IIPH M3YYEHHH HOBOTO MaTepHaia, JabopaTopHble paboThl 1
pabotbl npakTukyMa. [Ipr 5TOM BO3MOXKHEI [1Ba crioco0a peanu3auy (PU3NYecKoro nMpakTukyma. B mepBoM cityyae mpakTHKyM HpoBoauTcs 6o B koHue 10 u 11 kmaccos,
100 Mmociie MepBOro M BTOPOTO MONYTOJUHA B KaKIOM M3 3THX KiaccoB. BTopo# cmocod — 3To nHTerpanus padoT MPaKTHUKyMa B CUCTEMY Ja0OpaTOpHBIX paboOT, KOTOphIC
HIPOBOJSITCSA B IIpoLiecce U3yueHUs paszena (Temsl). [Ipu aToM mon pabotamMu pakTUKyMa IIOHUMAETCS CaMOCTOSATENLHOE UCCIIEI0BAHUE, KOTOPOE IIPOBOJUTCS 110 PYKOBOJCTBY
cBEPHYTOTO, 0000IIEHHOTO BH/Ia 0€3 MOMAaroBOi HHCTPYKITUH.

B nporpamme o ¢usnke cucteMa yueHHYECKOTO SKCIEPUMEHTa, 1ab0paTopHBIX paOdOT U MPaKTUKyMa MpeCTaBlIeHa eANHBIM MepeyHeM. BoIiOop TemaTuku i 3TUX
BUJIOB YUYCHHYECKHUX MPAKTUUYECKUX pabOT OCYIIECTBIAETCS yIaCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXO0Is U3 0COOEHHOCTEH NOYPOYHOIr0 MIAHUPOBAHUS U OCHALICHUS
kabuneta ¢pusuku. [Ipu 3Tom obecrieunBaeTcst oBiIageHNE 00yJarOIMMHCS YMEHUSIMU IPOBOIUTH NPSIMbIE M KOCBEHHbBIE M3MEPEHHUS, HCCIICIOBAHUS 3aBUCUMOCTEH (hU3NUECKUX
BEJIMYHMH U IOCTAHOBKY OMBITOB TI0 IPOBEPKE MPEJIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHue yAemseTcsl PEelICHUI0 PacuETHRIX M KaYeCTBEHHBIX 3a4ad. [Ipu 5TOM Ajs pacu€THBIX 3a/ad MPUOPUTETOM SIBISAIOTCS 3a/la4d C SIBHO 33JaHHON H
HESIBHO 33JaHHOM (U3MUECKON MOJEIIBIO, ITO3BOJIIIONINE IPUMEHATh N3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OAZHOrO pasiesia Kypca, Tak U UHTEIpUpYs NPHUMEHEHHE
3HAaHWH U3 pa3HBIX pa3lesioB. J{Js KauyecTBEHHBIX 3a/1a4 HPUOPUTETOM SBISIOTCS 33JaHus HA O0OBsCHEHUe/TIpelicKa3aHie NpoTeKaHus (GU3UUECKUX SBICHUH U MPOLECCOB B
OKpyKarolel ®u3HH, TpeOyrole Bbioopa GrU3nIecKoi MOJENH I CUTYyallul IPaKTUKO-OpUEHTHPOBAHHOTO XapaKkTepa.

B cootrserctBum ¢ tpebosanmsmu ®I'OC COO k MaTepuaNbHO-TEXHHYECKOMY OOECIIeUeHHI0 y4eOHOro mporecca Kypc (GM3WKH YTriayOIEHHOTO YpOBHS Ha YPOBHE
cpemHero o0Imero 0opa3oBaHus JOIHKEH H3YYaThCs B YCIOBUSAX MPEAMETHOTO KabuHeTa. B kabuHete pu3ukym HomKHO OBITE HE0OX0auMoe JabopaTopHOe 000pyaOBaHHUE IS
BBITTOJIHEHHSI YKAa3aHHBIX B IPOrpaMMe 1Mo (PU3MKE YIEHUUECKUX OIBITOB, JTJA0OPATOPHBIX paboT U paboT MPAaKTUKyMa, a TAK)KE IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMOHCTpaluoHHOe 000pyA0BaHrue (HOPMUPYETCS B COOTBETCTBHM C NMPUHIIMIIOM MHHHMAJIbHOW JOCTATOYHOCTH M OOCCIICUMBACT IMOCTAHOBKY IEPECUUCIICHHBIX B
nporpaMMe no (u3MKe KIIOUYEBBIX IEMOHCTPALWi ATl UCCIENOBAHMS M3Y4aeMbIX SBJICHHUN M MPOLECCOB, SMIUPUUECKUX U (PyHIAMEHTATbHBIX 3aKOHOB, UX TEXHHUUYECKUX
[IPUMEHEHU.

JlabopatopHoe 060pyg0BaHUE sl Y4eHUUECKUX TPAKTUIECKUX paboT PopMUpyeTCs B BHIE TEMATHUECKIX KOMIUIEKTOB U 00ECIIEUNBAETCS B pacUETe OHOTO KOMILICKTa
Ha JIBYX oOyuaromuxcs. TeMaTnyeckue KOMIUICKTHI Ja00opaToOpHOro 00OpyAOBaHUS JOJDKHBI OBITh MOCTPOECHBI HA KOMIIEKCHOM HCIIOJIb30BaHUU AHAIOTOBBIX M LU(PPOBBIX
prOOPOB, a TAKKE KOMIBIOTEPHBIX HU3MEPUTEIBHBIX CUCTEM B BHJIE LN POBBIX J1a00PaTOPHil.

OCHOBHBIMH TENSAMH U3yueHHs (U3UKU B 001IeM 00pa30BaHUM SBIISIFOTCS:

e (opmMupoBaHre HHTEpECA U CTPEMIICHUS 00yUaIOIINXCs K HAYYHOMY M3yUCHHIO IPUPO/BI, Pa3BUTHE UX MHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE NIPEACTABICHUN O HAYYHOM METO/I€ MO3HaHUS U (JOPMHUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOLLIECHUS K OKPYKAIOIIUM SIBJICHUSIM;
(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yJbTaTa U3y4eHHUs] OCHOB CTPOCHMS MaTepur 1 (QyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;
(hopMupoBaHUe yMEHUH OOBSICHATH SBJICHUS C UCIONb30BaHUEM (U3MUECKUX 3HAHUI U HAYYHBIX JJOKA3aTEJIbLCTB;
(hopMHUpOBaHUE MPEACTABICHUH O POIX GU3UKH U1 PA3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;
pa3BUTHE NPEACTaBICHUH 0 BO3MOXKHBIX cepax Oyaymiei npodeccoHanbHOM NesTeIbHOCTH, CBSI3aHHBIX ¢ (DU3MKOH, MOATOTOBKA K AalbHEHIIEMY 00yUeHHIO
B 3TOM HaIlpaBJICHHH.
JlocTixeHne 3THX 1ieJiel o0ecrieunBaeTcs PELIeHHEeM CIIEAYIOINX 3a7a4 B [IPOLecce U3yUYeHHs Kypca (GU3UKHM Ha yPOBHE CPEIHEro o011ero oo0pa3oBaHust:
e puOOpeTEeHHE CUCTEMbI 3HAHUH 00 00IIHX GU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIFOUAsi MEXaHUKY, MOJIEKYIISIPHYIO (DU3HKY, TIEKTPOINHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(PHU3UKHY;
e (opmupoBaHue yMEHHII MPUMEHITH TEOPETUYECKUE 3HAHMS Ul OOBSICHEHUS] (PM3MUYECKHUX SBICHUIN B TPUPOJIE U JIIS TPUHSITHS MPAKTHUECKUX PEIICHHUH B
MOBCEHEBHOM KHU3HU;
®  OCBOEHHE CIOCOOOB PELICHUS PA3IMUHBIX 33/1a4 C SBHO 3aJIaHHOHN (HU3MUYECKON MOAETbI0, 3a/1a4, TOAPa3yMEBAIOIINX CAMOCTOATEILHOE CO3/IaHle (PU3NIECKOM
MOJIEJIN, afICKBATHOW YCIOBHUSM 3aJjaud, B TOM YHUCIIE 3a]a4 HHKEHEPHOTO XapaKTepa;
° IIOHUMAaHUEC q)HSI/I‘IeCKI/IX OCHOB U ITPUHIOUIIOB HeﬁCTBHﬂ TEXHHUYCCKUX yCTpOﬁCTB 1 TCXHOJIOTUYECKUX MPOLECCOB, UX BIIMAHUA Ha OKPYKAIOUIYIO CPEAY,
° OBJIAACHUE METOJaMU CaMOCTOATCIIBHOT'O IIJIAHUPOBAHUA U IIPOBEACHUA q)HSI/ILIeCKI/IX OKCIICEPUMEHTOB, aHAJIM3a U UHTCPIIPETALIUN I/IHq)OpMaHI/II/I, OIIpEACIICHUA
JOCTOBEPHOCTH HOIyYEHHOTO Pe3yJIbTaTa;



® CO3JaHuE YCJIOBUH IS pa3BUTHUSI YMEHUN MTPOEKTHO-UCCIIEIOBATEIbCKON, TBOPUECKON EATEIbHOCTH;
e pa3BHUTHE MHTEpeca K cepaM mpodheCcCHOHATEHOMN AeITeTLHOCTH, CBI3aHHOM ¢ (PH3UKOT.
B cootBetctBHn ¢ TpeboBanusmMu OI'OC COO yrayOn€HHbIN YPOBEHDb H3yUeHHs yueOHOTOo penmMeTa «Pu3nka» Ha ypOBHE CpelHero odmero o0pa3oBaHus BEIOUPAETCS
00yYaroIUMHUCS, TIIAHUPYIOIUMHE MPOI0DKeHHE 00pa30BaHMs MO CIEUUATEHOCTIM (GU3UKO-TEXHHYECKOTO MPO(HUIIAL.
Ha m3yuenue ¢usuku B 10 kiacce yHUBepcadbHOro mpoduist mo y4eOHOMY IUIaHy OTBeAeHO 2 yaca. M3 gactm dhopmupyeMoii ydacTHHKaMH 0Opa3oBaTENIbHBIX
OTHOIICHWH Ha M3y4eHne Gu3nku oTBeneHo 3 yaca. [lostomy B manHOM mpodmine hr3nKa n3ydaeTcs Ha yriyOJIeHHOM YPOBHE.
Ha m3yuenne ¢usukn (yriayOI€HHBIA YPOBEHB) HA YPOBHE cpemHero obmero oOpasoanns orBoautcs 340 gacos: B 10 kmacce — 170 gacos (5 gacoB B Henenmo), B 11
kiacce — 170 gacoB (5 4acoB B HEZCIIO).
[Ipennaraempiii B mporpamMMe mo (hrU3WKe IMepedeHb JTaOOPaTOPHBIX W IMPAKTHYECKUX pabOT ABISETCS PEKOMEHIOBAHHBIM, YUWTENb AENAeT BHIOOP IMPOBEIACHUS
71a6OPaTOPHBIX padOT M OMBITOB € YYETOM HHANBATYATHHBIX OCOOEHHOCTEH 00YJaONIXCS.

COJEPKAHUE OBYYEHUS

10 KJIACC

Paznen 1. HayuyHblii MeTO/] MO3HAHUSA IPUPOADLI.

®dusnka — pyHIaMeHTanbHas HayKa o pupojie. HayuHslid MeTo1 TO3HAHUS U METO/Ibl HCCIIEOBAHMS (PU3NUECKUX SBICHUI.

DKCIEepUMEHT U TeOpHs B Tpoliecce MO3HaHUS Npupoabl. HaOmonenue 1 SKCriepiMeHT B (U3HKE.

Crioco0s! n3MepeHus (U3NIECKNX BEIHIUH (aHAIIOTOBBIC U III(POBBIE U3MEPHUTENBHEIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKOBBIC CUCTEMBI).

[orpemHocTr n3MepeHn# PU3NIECKUX BENMUIHH (a0COMOTHAS M OTHOCUTENHHAS).

MogenupoBanue (GpU3MYECKUX SIBICHWH M MPOILECCOB (MaTepHalibHas TOYKa, aOCONIOTHO TBEPIOE TeJo, WicalbHas >KUIKOCTb, MICAIbHBIA Ta3, TOUCUHBIA 3apsin).
I'mnore3a. ®u3nyuecKuii 3aKOH, TPAHULBI €70 IPUMEHUMOCTH. Du3nyeckas Teopusl.

Ponp u MecTo usnku B YopMUpOBaHNN COBPEMEHHOM HAYYHOW KapTUHBI MHUPa, B IPAKTHYECKOH ESITEIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomoi, nPAKmMUKym.

I/I3MepeHI/Ie CHUJIbl TOKAa M HAIPSAXKCHUS B ST TOCTOAHHOT'O TOKaA IIPH IMOMOIIY aHAJIOT'OBBIX U III/I(I)pOBLIX HU3MCPUTECIIbHBIX HpI/I60pOB.

3HakoMcTBO ¢ I (poBoii 1aboparopueii no ¢usuke. [Ipumeps! n3mepenns GU3NUECKUX BETUUMH IIPU IOMOLIM KOMITBIOTEPHBIX JaTYHKOB.

Paspes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe IBrmkeHre. OTHOCUTENEHOCTh MEXaHMYECKOr o IBKeHuUs. CructeMa oTcuéra.

[Ipsamas u oOpaTHast 3a7a4l MEXaHUKH.

Pannyc-BexTop MaTepuanbHON TOUKH, €0 MPOEKLUU Ha OCU CUCTEMBI KOOpAHHAT. Tpaekropusi.

[Tepemernenne, cKOpoCcTh (CpeaHsSI CKOPOCTh, MTHOBEHHAsT CKOPOCTh) W YCKOPEHHWE MaTEepHAIIbHONW TOUYKH, WX MPOEKIIMA HA OCH CHCTeMBI KoopauHaT. CloxeHue
MEepeMEILeHUN 1 CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE TPSIMOJIMHEIHOE IBUKECHNE. 3aBUCHMOCTL KOOPJIMHAT, CKOPOCTH, YCKOPESHUS U ITyTH MaTepHaIbHON TOUYKU OT BPEMEHH U UX rpaduKu.

CBobonHOe majieHue. YckopeHrne cBoOOJHOrO najeHus. J[BrmkeHne Tena, OPONIEHHOTO TMOJ| YIJIOM K TOPHU30HTY. 3aBHCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHS
MaTepHaJIbHON TOYKM OT BpEMEHH U UX TpaduKH.

KpuBonuneitnoe nsmxenue. [[BiuxeHne MaTrepuanbHOM TOUKH [0 OKPYKHOCTH. YTJIOBas U JTMHeHHas ckopocTs. [lepuon u wactora obpamenus. LieHTpoctpemurensHoe
(HOpManpHOE), KacaTenbHOE (TAaHTEHIIHAIBHOE) U IIOJIHOE YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuueckre ycTpoicTBa U TEXHOIOTUYECKUE IPOLECCHL: CIIMIOMETP, IBI)KEHUE CHAPSA0B, LIEMHbIE, IIeCTepEHYAThIe 1 PEMEHHbIE MTepeaayl, CKOPOCTHbIE TU(THL.

Jemoncmpayuu.



Mopgenp cucTeMbl OTCUETA, MIDTIOCTPALUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUYKECHHUS.

CrniocoOBI ucceJ0BaHuUs JBIKEHHM.

Nnmroctpanys npeaenbHOro nepexosia U usMepeHrue MrHOBEHHOM CKOPOCTH.

[IpeobOpa3zoBanne IBMKEHUH C HCIIOIH30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue apmwkeHus Teaa, OpOLIEHHOTO IO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasnenue ckopocTH Npy ABUKEHUU IO OKPY>KHOCTH.

[IpeoOpazoBanue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHMe ITyTel, TPaeKTOPHI, CKOPOCTEN ABMKEHUS OJHOTO U TOTO JK€ TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padbomoi, npaKmuxym.

N3yueHue HEpaBHOMEPHOT'O ABMXKEHHUS C LIETIbIO ONPEAEIEHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHUs pH MPSIMOIMHEWHOM pPaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BpEMEHH NPH paBHOYCKOPEHHOM JBH)KEHHUU.

H3mepenue yCKOpeHHUs CBOOOIHOTO MajicHus (PEKOMEHIOBAHO MCIIOIb30BaHue IU(POBOit Tab0paTOpuH).

Nzydenne nemxeHus Tena, OpOMIEHHOTO TOPU30HTAIBHO. [IpoBepKka rUMoTe3bl O MPSAMON MPOTIOPIHOHATEHONW 3aBUCIMOCTH MEXTy HabHOCTBIO TIONETa M HAadaIbHON
CKOPOCTBIO TeJNa.

Wzydenue nBukeHUs Teja 1o OKPYKHOCTHU C MTOCTOSHHON IO MOJTYJTIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TIepHoJIa 00paIeHnss KOHNMIeCKOTO MasiTHAKA OT €ro ITapaMeTpOB.

Tema 2. /lunamuxa.

[Tepserit 3akon Hetotona. Maepunansubie cuctemsl orcuéta. [Ipunnun otHocuTenbHocTy ["anuies. HeuneprinaasHbie cUCTEMBI OTCUETA (OIpEIeTIeHUE, IIPUMEPHI).

Macca Tena. Cuna. [IpuHiun cynepno3uiyuy Cuil.

Bropoii 3akon HeroToHa 17151 MaTepUanbHON TOUKU.

Tperuii 3akoH Hpr0TOHA 111 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TSATOTEHHSI. DKBUBAJIEHTHOCTh T'PABUTAIMOHHOW U MHEPTHON MACCHI.

Cuna TsoKecTH. 3aBHCHUMOCTD YCKOPEHHSI CBOOOIHOTO TaIeHUs OT BBICOTHI HaJl TOBEPXHOCTHIO IUIAHETHI U OT reorpaduueckoii MupoThl. J|BikeHne HEOSCHBIX TET U UX
cnyTHUKOB. 3akoHb! Kemtepa. [lepBast kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABIKYIIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIbKEHUs U cuiia Tperns nokos. Koagdurment tpenus. Criia CONpOTHBICHNUS ITPH ABMKEHUH TeNa B )KUIKOCTH WU Tase,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JIBUKEHHUS.

Hasnenue. 'mapocratuaeckoe napienue. Cuia ApxuMena.

TexHuueckue ycTpoucTBa U TEXHOJIOTUYECKUE IPOLECCHI: MOAIIMITHUKY, IBKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmonenmne qmkeHns TeNl B MHEPIIUAIBHBIX M HEMHEPIUAIBHBIX CUCTEMaxX OTCUETa.

[IpyHIKIT OTHOCUTEIBHOCTH.

Kauenne n1Byx MUIMHAPOB WM MIAPOB Pa3HOM MacChl ¢ OJUHAKOBBIM YCKOPEHHUEM OTHOCUTENIBHO HEMHEPLUAIBHON CHCTEMBI OTCUETA.

CpaBHeHHE paBHOACHCTBYIOIIEH MPUIOKEHHBIX K TEIy CHJI C TPOU3BEIEHUEM MACCHI TEJIa Ha €T0 YCKOPEHHE B MHEPIIHAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cril, BOBHUKAIOUINX B PE3YIbTAaTe B3AUMOJICHCTBHS TE.

N3mepenne Macc 1o B3auMOJICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MoaAbEME U MaJCHNU.

LenTpoOexHbIe MEXaHU3MBI.



CpaBHEeHHE CHIT TPEHHUS TIOKOS, KAYCHHUS U CKOJIBKCHHS.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padbomoi, npaKmuxym.

Wzmepenne paBHONEHCTBYIONIECH CHIT TIPH IBM)KEHHH OpYCKa 110 HAKJIOHHOHN TJIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH IBIDKEHHS OpyCcKa 10 HAKJIOHHOW TUIOCKOCTH Ha 33/IaHHOE PACCTOSHHE OT €ro Macchl.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIONINX B TIPYKHHE U PE3NHOBOM 00pasIie, OT uxX aeOopMallvH.

Wzyuenne ABMKEHUSI CHCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTOH uepes JIErKUi OJIOK.

N3mepenune kodahGuiMeHTa TpeHUS Mo BEIUYUHE YTII0BOro koaddunmenrta 3aBUcUMOCTH Frp(N).

Hccnenoanne apmxeHus Opycka Mo HAKJIOHHOW IIOCKOCTH € TIEpEMEHHBIM K03 pruimeHTOM TpeHusl.

W3ydenue nBukeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomrotHo TBEpHOE Teno. [locTymarensHoe n BpamarenbHOe IBIKEHHE TBEPAOTO Tena. MOMEHT CHIIBI OTHOCUTENHHO ocH BparmieHus. [lnedo cuisl. CroxkeHue Cuil,
MIPUWIOKEHHBIX K TBEpAOMY Teiny. LleHTp TskecTH Tena.

VYcnoBust paBHOBECHS TBEPAOTO Tena.

YcrolunBoe, HeyCTOHYHBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHn4yecKue yCTpoicTBa M TEXHOJIOTHUECKUE TTPOIIECCH: KPOHIITEHH, CTPOUTEIBHBIN KpaH, peméTyaThle KOHCTPYKIINH.

Hemoncmpayuu.

VYcnoBus paBHOBECHSL.

Bunsl paBHOBecuHs1.

Yuenuueckuii sxkcnepumenm, nabopamopnusie padbomoi, npaKmuxym.

HccnenoBanue yciioBUil paBHOBECHS TBEPAOTO TeJIa, UMEIOLIETO OCh BPAILICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacyE€T CUII YIIPYTOCTH.

Nzydenne ycToiumBOCTH TBEPIOTO Tela, HMEIOIIETO ILIOMAAb OTIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

Nmnynsc MaTepralibHOM TOYKH, CHCTEMBI MAaTepUAIBbHBIX ToUeK. LIeHTp Macc cucTeMbl MaTepuaibHBIX ToUeK. TeopeMa o ABMKEHNH IIEHTPa Macc.

Nmmynbc cuimbl 1 MI3MEHEHNE UMITYJIbCa Tela.

3aK0H COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

MowMmeHT uMIyibca MaTepruabHO# Toukn. [IpencraBnenne o coxpaHeHHH MOMEHTA UMITYJIbCA B IIEHTPAIBHBIX TOJX.

Pabota cuiel Ha MaIOM 1 Ha KOHEYHOM TiepemenieHnu. [ paduueckoe npencTapieHne paboThl CHIIBI.

MOoOIIHOCTE CHUJIBI.

Kunernveckast sHEprus MaTepuaabHON TOYKH. TeopemMa 00 N3MEHEHUH KHHETHYECKOW DHEPTUH MaTepUATbHOW TOUKH.

[loreHnmanpHBIE 1 HETIOTEHIIMANBHEIE CHibl. [loTeHmansHas sHeprus. [loTeHnmanpHas SHeprus yrnpyro aeopMUpOBaHHON NpykuHBL. [loTeHInanbpHas SHEprus Tena
B OJTHOPOJIHOM TPaBUTAITMOHHOM TioJie. [loTeHInanpHas SHepTHsl Tejla B TPAaBUTAIIIOHHOM TIOJIE OJHOPOJJHOTO Iapa (BHYTPH M BHE Imapa). Bropas kocMuueckast CKOPOCTb.
Tperba kocMUYEcKas CKOPOCTb.

CBs13b paOOTH HEMOTEHIHATBHBIX CHJI C M3MEHEHHEM MEXaHUIEeCKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHHs MEXaHMYECKOH SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyim ajist uaeanbHOM )XKUIKOCTH KaK CJIEICTBUE 3aKOHA COXPAHEHUSI MEXaHUUECKON S3HEPTUH.

TexHuuecKre ycTpoicTBa U TEXHOIOTHIECKUE MPOLECCHL: IBIKEHUE PAKET, BOIOMET, KONEDP, MPY>KUHHBII MUCTOJIET, TUPOCKOT, UIYpPHOE KaTaHHe Ha KOHbKAaXx.

Hemoncmpayuu.

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHIKEHHUE.



M3MepeHne MOIIHOCTH CUJIBI.

W3meHeHne sHepruu Tea npy COBEPLICHUH PaOOTHI.

B3anMHbIe npeBpaleHust KHHETUYECKOH 1 TOTEHIUATbHOM SHEpTruii PH JSHCTBUH HA TEJIO CUIIbI TSHKECTH U CHJIBI YIPYTOCTH.

CoxpaHeHHE dHEPTUH TIPH CBOOOHOM TaACHHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi, RPAKMUKyMm.

Wzmepenne nmimybca Teia o TOpMO3HOMY ITyTH.

W3mepenne cuiibl TSru, CKOPOCTH MOJIEINHN 3JIEKTPOMOOMIIS M MOLITHOCTH CHJIBI TSTH.

CpaBHeHHNE U3MEHEHUS UMITYJIbCA TEJa C UMITYJIbCOM CHUIBL.

HccnenoBanne coxpaneHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJICHCTBUH.

Wzmepenne KHHETHYECKON SHEPTHH Tela O TOPMO3HOMY Iy TH.

CpaBHeHHNE U3MEHEHUS IOTEHIMAIbHON SHEPTUH NPY>KUHBI C paOOTOM CHIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPH IBUKCHUH TeJla IO HAKJIOHHOH MIOCKOCTH.

Paznen 3. MoJeky/sipHas pu3UKa U TEPMOIUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOT MEOPU.

OcHOBHBIE TONOXKEHHUA MoNeKynapHo-kuHeTnaeckoit teopun (MKT), ux ombitHoe obOocHoBanme. [duddysus. bpoyHoBckoe nBmkeHHE. XapaKTep IBIKEHHS H
B3aMMO/JICHCTBUS YACTHI] BellecTBa. MO/ CTPOCHUS Ta30B, XKHUIKOCTEH W TBEPABIX TeN W OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THUX Mojeleil. Macca u pazmepsl
Moutekyn (atomoB). KonngectBo BemtectBa. [locrosHHast ABoraapo.

TemmoBoe paBHOBecue. TemnepaTypa u criocoOb! e€ uamepenus. [llkana remneparyp Llenscust.

Mopeinp naeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHUECKOM TEOPUU: YaCTHILIBI I'a3a ABUXKYTCS Xa0TUYECKU U HE B3aUMOJACUCTBYIOT IPYT C IPYTOM.

I"azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomorHas Temneparypa (mkana remmneparyp Kenbuna). 3akon Jlanerona. M3omnpoiiecchl B HjcalbHOM
rase ¢ IIOCTOSIHHBIM KOJIMYECTBOM BewlecTBa. [ paduueckoe npeacraBieHrne H300poLEeccOB: H30TepMa, H30X0pa, u300apa.

CBs13b MEXIY JABICHUEM U CPEeIHEH KHHETUYECKOW SHEPrueil MOCTYNaTeIbHOrO TEMJIOBOr0 ABMKEHHS MOJIEKYJT HIICaJIbHOTO ra3a (OCHOBHOE yPaBHEHNE MOJICKYJISIPHO-
KHHETUYECKON TEOpPHH HAEaTIHHOIO Ta3a).

CBs13b a0COMIOTHOM TeMIIepaTypbl TEPMOAMHAMHUYECKON CHCTEMBI CO CPEeAHEH KMHETHUECKON 3HEPrHel MOCTYNaTeIbHOIO TEIIOBOTIO IBHKEHUS €€ YaCTHII.

TexHuueCKHE yCTPOMCTBA U TEXHOIOTUIECKUE MPOLIECCHL: TEPMOMETP, OapOMETp, MOJIyYeHHE HAHOMAaTEPHAaJIOB.

Hemoncmpayuu.

Mopenu nBH>KEHUS YaCTHIL BEIIECTBA.

Mozens OpOYHOBCKOTO JBIKEHHS.

Buaeopoinuk ¢ 3auchi0 peaJbHOTO OPOYHOBCKOTO JBHIKEHHSI.

Huddysus xunkocrei.

Mogpenb onsita lllTepHa.

[IputsoxkeHue MoJeKyI.

Mopenu KpuCTalNIMYeCKUX PelIETOK.

Habnronenue n uccnegoBanue U30MPOLIECCOB.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomol, npaKmuKym.

HccnenoBanne mporiecca yCcTaHOBIIEHUS TETIJIOBOTO PaBHOBECHS MTPH TEIUIOOOMEHE MEXIY TOpsSUYei U XOJIOAHOMN BOJOM.

Nzyuenne n30TepMUdecKoro npoiecca (peKOMEHI0BaHO HCIIOIb30BaHUE ITUPPOBOIT TabopaTopui).

N3ydeHnne n30xopHOTo mporecca.

Nzydenne nzobapHOTO IIporecca.

IIpoBepka ypaBHEHHS COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunol.



Tepmomunammueckas (T[]) cuctema. 3amaHne BHEIMTHWUX YCIOBHH ISl TEPMOIMHAMHUYECKON CHCTeMBI. BHEmHWEe W BHYTpeHHHE IMapameTpsl. [lapamerpsr
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPeIHUE 3HAUCHUS BETUYHH, OIUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano tepmoaunamuku. CaMONpoOU3BOJIbHAS PETaKCaIlUs TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenp uacanbHOro raza B TEPMOJUHAMUKE — CHUCTEMa ypaBHEHUU: ypaBHeHHe MeHaeneeBa—KianeiipoHa v BbIpakKeHHE ISl BHYTPEHHEH SHEpPruu. Y CIOBUS
MIPUMEHUMOCTH TON MOJENH: HI3Kask KOHIIEHTPAIH YaCcTHUI], BRICOKHE TeMIepaTypsl. BeipaxkeHne At BHYTPEHHEH SHEPTUH OJJHOATOMHOTO HJI€aTbHOTO ra3a.

KBasucratuueckue v HECTATUUECKUE MPOIECCHI.

OnemenTtapHas paboTa B TepMoanHaAMUKe. Brraucienue paboTsl o rpaduky mporecca Ha pV-auarpaMme.

Termonepenada kak crioco0 N3MEHEHHSI BHYTPEHHEH SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI 0e3 CoBepIIeHus paboThl. KOHBEKIINS, TETIONPOBOIHOCTD, H3TyUCHHE.

KonuyectBo Ternotel. TemnoéMKocTs Tena. YeapHas U MOJISIpHAs TEIUIOEMKOCTH BelllecTBa. Y paBHeHUe Maiiepa. YenbHasl TEIJIOTa CrOpaHus ToruuBa. Pacyér
KOJIMUYECTBA TEIUIOTHI Ipu Terutonepenaye. [lonsrue o6 annabaTHOM mporecce.

[lepBsIit 3aKk0H TepMogUHAMUKH. BHYTpeHH: s sHeprusi. KommdecTBo TemioTs 1 paboTa Kak Mephl N3MEHEHUS BHYTPEHHEH SHEPTUH TEPMOTNHAMIYECKON CHCTEMBI.

BTopoii 3ak0oH TepMOIWHAMUKH IS PAaBHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMMYECKONW CHUCTEMBI MPOXOIUT EIUHCTBEHHAS
annabata. AOCONIOTHAs TeMIiepaTypa.

Bropoii 3akoH TepMOAWHAMUKY JIT HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TEpeAaTh TEIUIOTY OT Ooliee XOJOJHOTO Tena K Ooiee HarperoMmy 0e3 KOMIIEHCAIUN
(Kimaysuyc). HeoOpaTumMocTs IpUPOIHBIX MTPOIECCOB.

[Ipuniune! aefcTeus TerioBbx MamuH. KITI.

Makcumansnaoe 3nauenue KIIT/. uxn Kapno.

DKOJIOTHYECKHE aCIIEKThl UCIIOJIb30BAHMSI TEILIOBBIX ABUraTese. TemioBoe 3arps3HeHHE OKPYKAIOIIEH Cpebl.

TexHUYECKUE YyCTPOWCTBA M TEXHOJOTUYECKHE IPOIECCHI: XOJOIWIBHUK, KOHIUIIMOHEP, AU3CIbHBI U KapOIOPATOPHBINA JBHraTeld, MapoBas TypOWHA, MOJIyuYeHUE
CBCPXHU3KUX TCMIIEPATYP, YTUIU3ALUA KTCIUIOBBIX>» OTXOJ0B C UCIIOJIB30BAHNEM TCILJIOBOT'O HACOCa, YTUIM3alud 6I/IOOpFaHI/I‘ICCKOFO TOIIJIMBA IJIA Bblpa6OTKI/I «TETJIOBOI U
AEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue teMrepatypsl pHu aguadaTHYeCKOM pacIIipeHHH.

BoznymrHoe orHuBO.

CpaBHEHHE yAETbHBIX TEITIOEMKOCTEN BEILIECTB.

Crioco0bl U3MEHEHHSI BHYTPEHHEH SHEPTHH.

HUccnenoBanne aguabaTHOro Tporiecca.

KoMmmbroTepHble MOIETH TEIUIOBBIX JIBUTATEINEH.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padbomoi, nPpAKMUKyMm.

N3mepenue yaenbHON TEIUIOEMKOCTH.

HccnenoBanne mporiecca OCTHIBAHUS BEIECTBA.

HUccnenoBanne agnabaTHOTO TIporiecca.

I/I3yqu1/Ie B3aUMOCBA3H OHEPTHUU MEKMOJICKYJIAPHOTO B3aHMOIIeI>'ICTBH$[ " TEMIICpaTypbl KUIICHUA )KI/IIIKOCT@fI.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazosvie nepexoobl.

[NapooOpa3oBanue u KoHAeHCanus. Mciapenue u kuneHue. Y aenbHas TerioTa mapooopa3oBaHusl.

HaCBIHIeHHI)Ie 1 HCHACBINICHHBIC IIaphbl. KauecTBeHHAasT 3aBUCHMOCTD IJIOTHOCTH U JaBJICHUA HACBIMICHHOI'O IIapa OT TEMIICPATYphbl, UX HE3aBUCHUMOCTH OT 00néMa
HACBIIICHHOT'O I1apa. 3aBHCUMOCTD TEMIICPATYPBI KUIICHUA OT OaBJICHUA B )KUJIKOCTH.

BrnaxxaocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTD.

Teépnoe Teno. Kpucraminueckue u aMmopHbIe Tesia. AHU30TPOIIMS CBONCTB KpUCTAJLIOB, [l1aBieHue u KpucTain3aius. Y aeibHas TerioTa miasieHus. CyOaumanus.

Hedopmarmu TBEpIOTO Tena. PacTsbkenne u cxxarue. Cuapur. Moayns FOnra. [Ipenen ynpyrux aedopmariuid.



TermoBoe paciupenue )KUIKOCTEH 1 TBEPIBIX Tel, 00bEMHOE U TUHEIHOE pacupeHne. AHTapMOHN3M TEIIOBBIX KOJIeOaHUH YaCTHIT BEIICCTBA KaK MPHUIMHA TEIIOBOTO
pacimpenus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpaszoBanue 3Heprin B Pa30BbIX MEPexXogax.

YpaBHEHHE TEIUIOBOTO OallaHca.

[HoepxHocTHOE HaTsbKeHUE. KoaddummenT moBepxHocTHOTO HaTshkeHws. Kanniispaele sBieHns. J(apneHne moa HCKPUBIEHHOHN MOBEPXHOCTRIO KUAKOCTH. DopMyna
Jlamaca.

TexHn4yeckre yCcTpoicTBa M TEXHOIOTHUECKUE MPOIIECCHI: KUIKIE KPUCTAIUIBI, COBPEMEHHBIE MaTepHAITBI.

Hemoncmpayuu.

Temnnosoe pacimupeHue.

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenue. Kunenue npy NoHM>XKEHHOM JABICHUH.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSDKCHHUS.

OMnBITH ¢ MBUIBHBIMU TNIEHKAMHU.

CmauuBaHue.

Kanmunnsipaeie sBIeHUS.

Mopaenu HEHEIOTOHOBCKOM JKUIKOCTH.

Crioco6bI u3MepeHus BIAKHOCTH.

HccnenoBanne HarpeBaHusl U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

Buner nedopmarimii.

HaGumonenue Maibix qedopMarimid.

Yuenuueckuii 3xkcnepumenm, nabopamopHusie padomol, NPAKMUKYM.

N3yueHue 3akOHOMEPHOCTEN UCTIAPEHHUSI )KUIKOCTEH.

N3mepenue yAebHON TEIUIOTHI IIJIaBIEHUS JIbJA.

W3ydeHne CBOWCTB HACHIIIIEHHBIX TApOB.

N3mepenre abCOMIOTHON BIIaXXHOCTH BO3/IyXa M OI[EHKA MACChI TAPOB B IOMEIICHUH.

Nzmepenue koa¢GuimeHTa NoOBEPXHOCTHOTO HATSHKEHUSL.

N3mepenne moayns FOwra.

HUccnenoanne 3aBucuMocTy aeopManuy pe3smHOBOTo o0pasiia OT MPUIOKEHHOW K HEMY CHUIIBL.

Paznen 4. DnekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe noe.

DnekTpu3anuus Ten U €€ NpOosBICHUS. JIEeKTpUYecKud 3apsia. J(Ba BHIa 3JEKTpUUECKUX 3apsaaoB. [IpOBOIHUKH, TUAIEKTPUKU U MOIYHPOBOAHUKH. DJIEMEHTapHBIN
AIEKTPUUECKUH 3apsia. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTrO 3apsiaa.

B3anmopeiicteue 3apsaaoB. Todeunsie 3apsansl. 3akoH Kymona.

Onekrpuyeckoe mnojie. Ero geiicTBue Ha 31EeKTpUUECKUE 3apsbL.

HanpspkéanocTs anekTpuueckoro moiist. [IpoOHsiii 3apsia. JInHUN HanpsHKEHHOCTH JIEKTPUIECKOTO 1osIst. OAHOPOIHOE IIEKTPHUYECKOE TTOJIE.

[ToTeHIMaNBHOCTD IEKTPOCTATHUSCKOTO TOJIsA. Pa3HOCTh MOTCHIIMAIOB M HampsDKeHHe. [loTeHmansHas SHeprus 3apsua B dJeKTpocTaTudeckoM moje. [loTenmman
AIEKTPOCTATHIECKOTO T0JIs1. CBsI3b HANIPSHKEHHOCTH TIOJIS M PA3HOCTH IMOTEHITUAIOB JUTSI 3JIEKTPOCTATHUECKOTO OIS (KaK OJJHOPOJHOTO, TaK XU HEOJTHOPOIHOTO).

[IpuHuUn cynepno3uuuu 3JMEKTPUIECKUX TOJEH.

[Tone Toueunoro 3apsina. [lone paBHOMEpHO 3apspkeHHOH chepsl. [lone paBHOMEpHO 3apspKeHHOTO 1Mo 00hEMY miapa. Iloile paBHOMEPHO 3apsyKEHHOW OSCKOHEYHOU
mIockocTu. KapTuHbI IMHUI HAPSAKEHHOCTH 3TUX T0JIEW U SKBUINOTEHIIUAIbHBIX IOBEPXHOCTEM.

[IpoBOHUKH B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.



JMpIeKTpUKY B 3JIEKTPOCTATUUECKOM TToJIe. J{uaeKTpruiecKkasi HpOHUIIAEMOCTh BEIIECTRA.

Konnencarop. DnekTpo€MKOCTh KOHJIEHCATOPa. DIEKTPOEMKOCTD INIOCKOTO KOHACHCATOPA.

[TapannensHOE coequHEeHNE KOHIEHCATOPOB. [locnenoBaTenbHOe CoeTMHEHNE KOHACHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

JIBroxeHue 3apsyKeHHOM YacTUIlbl B OJTHOPOJIHOM BJIEKTPUUYECKOM TI0JIE.

TexHUYECKUE YCTPOMCTBA U TEXHOJOTHUECKUE MPOIIECCHI: 3JCKTPOCKOI, IIEKTPOMETP, IEKTPOCTATHYCCKAs 3alllUTa, 3a3€MIICHUE 3JICKTPONPUOOPOB, KOHICHCATOPHI,
reraeparop Ban ge ['paada.

Hemoncmpayuu.

Y CTpolCTBO U MPUHLIMT ACUCTBUA dJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPsDKEHHBIX MIAPUKOB.

DneKTprudecKoe ToJie IBYX 3apsHKCHHBIX TUTACTHH.

Monens anekTpocTaTuieckoro reaeparopa (Bau ne ['paada).

[IpoBOHUKH B 3JIEKTPUIECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3AIIUTA.

YceTpoicTBO U ACCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBHUCHUMOCTH JIEKTPOEMKOCTH IIOCKOTO KOHACHCATOpa OT IUIOMIAAH IIACTHH, PACCTOSHUS MEXTy HUMH U TUIICKTPUUSCKON MTPOHUIIAEMOCTH.

DHEprus MEKTPUICCKOTO MO 3apsKEHHOT0 KOHJIEHCATOPA.

3apsiaka U pa3psaaKka KOHIEHCATOpa Yepe3 PE3UCTOp.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padbomovl, nPAKMUKYM.

OreHKa CUIT B3aUMOJICHCTBUS 3apPsSHKEHHBIX TEI.

HaGmonenne npeBpalieHnst SHEPTHH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO U3IYICHUS CBETOIUOIA.

N3yueHue npoTekaHus TOKa B LEIHU, COIEPKALLEH KOHACHCATOP.

Pacnipenenenne pa3HOCTH MOTEHITHATIOB (HAMIPSHKEHUS ) TIPH MOCIEA0BATEILHOM COSMHEHNN KOHICHCATOPOB.

UccnenoBanue paspsga KOHASHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwiit IneKmpuyecKuii mox.

Cuna Toka. [locTosSHHBIHI TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSHHOTO 3JIeKTpudeckoro Toka. Mcrounnku Toka. Hampsokenue U u DJAC &.

3akoH OMa AJ1 ydacTKa LenH.

DNEKTPUIECKOE CONPOTUBIICHUE. 3aBUCUMOCTE COITPOTUBIICHHUS OJTHOPOTHOTO IMMPOBOHUKA OT €T0 JUTMHBI U TUIOMIAIH ITONIEPEUYHOTO CEUSHHUS. Y IeTTbHOE COPOTUBICHUE
BEIIIECTRA.

[locnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE COeTMHEHHE TPOBOHUKOB. PacuéT pa3BeTBNEHHBIX AnekTpudeckux 1eneid. [Ipasuma Kupxroda.

Pabota snexrpruueckoro Toka. 3akon Jlxoynsi—Jlenna.

MOIIHOCTE AIEKTPUUIECKOTO TOKA. TerToBas MOITHOCT, BRIZICsIEMAast Ha pe3UCTOpE.

3/1C u BHyTpeHHEe CONMPOTHBIIEHUE HCTOYHMKA TOKA. 3akoH OMa JyIs MOJTHOM (3aMKHYTOH ) AIEKTPUIeCKOH 1erny. MOIIHOCTh HCTOYHUKA TOKa. KOpOoTKOe 3aMbIKaHUeE.

KonpencaTop B 11enu NoCTOSSHHOTO TOKA.

TexHuvecKkue yCTpOUCTBA U TEXHOJIOTUIECKHE TIPOIIECCHI: aMIIepPMETP, BOJBTMETP, PEOCTAT, CIETUNK IICKTPHUICCKON SHEPTUH.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAOPSXKEHUA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HATIPSDKEHUS IS PE3UCTOPA, JTaMIIbl HAKAJIMBAHUS U CBETOAMOIA.

3aBUCUMOCTE COTPOTHBIICHUS IMIUHAPUIECKUX TIPOBOTHUKOB OT JUTHHEI, TUTOIIA N TIOTIEPEIHOTO CEUEHUS U MaTepuara.

UccnenoBanue 3aBUCUMOCTH CUITBI TOKA OT COMPOTUBIICHUS ITPU MOCTOSTHHOM HAIIPSIKEHUU.



ITpsamoe uzmepenue JJ1C. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOT0 IEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSL.

CrniocoOrl coegnHEHHs UCTOUYHUKOB ToKa, DJIC OaTtapeii.

HccnenoBanue pasHOCTH MOTEHLIMATIOB MEX Ty MTOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B LEMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomovl, nPAKMUKYM.

HccnenoBanne cMeIIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yneiapHOoro CopoTUBIEHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HATIPSKCHHUS ATl JIaMITbl HAKaJIMBaHMS.

YBenudeHune npeena n3MepeHus aMmrepMeTpa (BOIbTMETPa).

Nzmepenne D/1C 1 BHYTpEHHETO CONPOTUBIEHNS UCTOYHHKA TOKA.

Uccnenosanue 3apucumoctu 3/1C ranbBaHUUECKOr0 3J1EMEHTA OT BPEMEHH MPU KOPOTKOM 3aMbIKaHHUH.

HccnenoBanne pa3HOCTH OTEHIMAIOB MEX Ly [OJFOCAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TOJE3HONW MOIITHOCTH UCTOUYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuyunsix cpeoax.

OnekTpuyeckas MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. JJICKTPOHHAs MPOBOAWMOCTH TBEPIBIX METAIOB. 3aBHCHMOCTH CONPOTHBICHHUS METAIJIOB OT TEMIEpPaTypHl.
CBepxXpoOBOAUMOCTb.

OnexTpuyeckuil Tok B Bakyyme. CBOWMCTBa 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBogauku. CoOCTBEHHAs U MPUMECHAst TPOBOAMMOCTD TOIYPOBOAHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoJHUKOBEIE TPHUOOPHI.

DJIIEKTPUYECKUIN TOK B JIEKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOUUALUS. DIEKTPOIu3. 3aKoHbl Dapanes 1isl SIeKTPOoau3a.

OnexTpudeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psi. Pasnuyunsle TUIIBI caMOCTOATENbHOTO pa3psna. Monnus. [Ina3zma.

TexHuuecKkre yCTpOHCTBA U MPAKTUYECKOE MPHUMEHEHHE: Ta30pa3psIHbIe JIaMITbl, IIEKTPOHHO-Ty4eBasl TpyOKa, MOTYIPOBOAHUKOBBIE IPUOOPKL: IO, TPAH3UCTOP,
¢doTonuon, CBETOANO, FraIbBAaHUKA, paMHUPOBAHUE MEIH, BBIIIJIABKA AITIOMUHUSA, 3JIEKTPOHHAs! MUKPOCKOITHSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTHUBIIEHHS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD 3JIEKTPOJIUTOB.

3axoHsI anekTponusa Papazes.

HckpoBoli paspsi 1 IpOBOAUMOCTE BO31yXa.

CpaBHeHME TPOBOANMOCTH METAJIOB U IMOIYIIPOBOIHHUKOB.

ORHOCTOPOHHSSA MPOBOIUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomoi, nPAKmMuKym.

HaGmronenue snextponusa.

W3mepenue 3apsiia 0AHOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCHMOCTH CONIPOTHBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHATHE BOIBT-aMIIEPHOI XapaKTEPUCTHKH JUOA.

Ou3n4ecKui MPaKTHKYM.

CrniocoObl m3MepeHHs (U3MYECKUX BEIWYMH C HCIHOJNb30BAaHHEM AaHAIOTOBBIX M HU(QPOBBIX HM3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCOITIOTHBIE U OTHOCHTEJBHBIE IOTPEITHOCTH M3MepeHHi Gu3ndecKkux BennurH. OIeHKa TPaHHUI] IIOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, WCCIEIOBAHUN 3aBUCUMOCTEH (QHU3MUYECKMX BEIMYMH, MPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BHIOOp M3 paboT, OMHCAHHBIX B
TEMaTUYECKUX pa3zenax «Y4UeHNYeCKUH SKCIEPUMEHT, 1a0opaTopHble paboThl, IPAKTHKYM).

Me:xknpeaMeTHbIe CBSI3H.

Uzyuenne xypca ¢puznku yrayonéHHoro ypoBHs B 10 kiiacce OCyIIECTBIISIETCS ¢ YIETOM COIepPKaTeNIbHBIX MEXKIIPEIMETHBIX CBSI3eH ¢ KypcaMi MaTeMaTHKH, OMOJIOTHH,
XMMUH, Teorpaduu U TEXHOIOTHH.



Mesicnpeomemnvle HOHAMUS, C6AZAHHDBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3HAHUA: SBIICHUC, HAYYHBIA (aKT, THIIOTe3a, (PU3HdyecKas BEMYMHA, 3aKOH, TEOpHs,
HaOIIO/ICHUE, PKCIICPUMEHT, MOJICTTMPOBAHHE, MOJICITb, H3MEPEHUE, ITOTPEITHOCTH U3MEPEHUH, N3MEPUTEILHBIC IPUOOPHI, ITU(PPOBas 1a00PaTOpUs.

Mamemamuxa: penicHUe CUCTEMBbI ypaBHeHM. JIuHeiiHas GyHKIwMs, napadoia, rurepbona, ux rpaduku u cBoiicTBa. TpuronoMmerpuueckue GyHKIUU: CUHYC, KOCUHYC,
TaHTeHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOKIAECTBO. BEKTOPHI 1 MIX MPOEKITNN Ha OCH KOOPAMHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannieckoe IBIKEHNE B )KUBOU Mpupoe, Tuddysusi, 0cCMOC, TETITIO0OMEH KUBBIX OPTaHU3MOB, TETUIOBOE 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl, Y T3NS
OMOOPTaHMYECKOTO TOILIUBA JIJISl BBIPAOOTKU «TEIUIOBOWM» M 3JICKTPO3HEPTUH, TIOBEPXHOCTHOE HATSHKCHHE U KANWJUIAPHBIC SBJICHUS B MPHUPO/IE, SJICKTPUICCKUE SBICHUS B
YKUBOU mpUpo/IE.

Xumusa: TUCKPETHOE CTPOEHIE BEIECTBA, CTPOSHIE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAS Macca, IMOJIy9eHne HAHOMAaTePHAJIOB, TETJIOBEIE CBOMCTBA TBEPIBIX
Te, )KUJIKOCTEH U Ta30B, KUJAKHUE KPUCTAILIIBI, SJICKTPHUUECKUE CBOMCTBA METAJUIOB, JICKTPOIUTHYECKAs TUCCOIUAIHS, TaJbBAaHUKA, DJICKTPOHHAS MUKPOCKOIIHSI.

Teozpaghusn: BnaxxHOCTh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHre JBIKEHUH C WCIOJIB30BAHHEM MEXAaHHW3MOB, YUET CYXOTO M KXUAKOTO TPEHHS B TEXHWKE, CTATHUYECKHE KOHCTPYKIWHU (KPOHIITEHH,
penéryarbie KOHCTPYKIIHH ), UCIIOJIb30BaHUE 3aKOHOB COXPAHCHUS MEXaHUKHU B TEXHUKE (TUPOCKOIL, BOJIOMET U JPYyTUe), ABUTaTe)Ib BHYTPSHHETO CrOpaHus, apoBas TypOuHa,
651TOBOI71 XOJOOAWJIBHHUK, KOHANIHNOHED, TEXHOJIOTUHU MOJIYYE€HUSA COBPEMEHHBIX MaTCPUaloB, B TOM YMCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHH, DJICKTPOCTAaTUYCCKad 3allnTa,
3a3eMIIEHHUE IEKTPOIPHUOOPOB, Ta30pa3pIHBIE JIAMITBI, TIOTYITPOBOHUKOBEIE TPHOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMmuKa.

Tema 4. Mazcnummnoe none.

B3anMozeiicTBUE MOCTOSHHBIX MarHMTOB M IIPOBOJAHUKOB ¢ TOKOM. MarHuTHoe nose. BekTop MarHUTHOW MHAyKUWW. [IpMHIUI Cynepno3uiyuy MarHUTHBIX ITOJIEH.
JInHMY MarHUTHOM MHAYKIUH.

MarHuTHOe 10J1e IPOBOAHUKA C TOKOM (IIPSMOTO IPOBOAHUKA, KAaTYIIKU M KPYroBoro BUTKa). OneIT Jpcrena.

Cuna Amrepa, e€ HalIpaBICHUE U MOIYJIb.

Cuna Jlopenua, e€ HarpaBJIeHUE U MOIYJb. J|BIKeHUE 3apsKEHHOM YacTUIIBI B OTHOPOJHOM MarHuTHOM moje. Pabota cuisl Jlopenua.

MaruutHOe nosie B BemecTse. PeppoMarHeTUky, napa- U JUaMarHEeTHKH.

TexHUUECKHE YCTPOUCTBA M TEXHOJIOTUYECKUE TPOLIECCHI: IPUMEHEHHE MOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, IEKTPOABHraTenb koo,
YCKOPHUTEIN AIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

KapTrna nuHAN MHAYKIUE MAarHUTHOTO TOJISI TOJIOCOBOTO M IOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MarHUTOB.

KapTtuna auaMii MarHUTHOW MHAYKIUH TIOJISI JUTMHHOTO MPSIMOTO TTPOBOIHMKA M 3aMKHYTOTO KOJIBIIEBOTO ITPOBOJIHUKA, KATYIIKH C TOKOM.

BsaumogeiicTBue AByX NPOBOAHHUKOB C TOKOM.

Cuna Amrmepa.

HevictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habnronenmne ABmKeHHs MydKa 3JIEKTPOHOB B MATHUTHOM IIOJI€.

[TpuHIun gedcTBUS EKTPOU3MEPHUTENBHOTO IPUOOPa MArHUTORIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomoi, NPAKMUKYM.

HccnenoBanne MarHuTHOTO TIOJIS IIOCTOSHHBIX MarHUTOB.

HccnenoBanue cBOHCTB eppoOMarHeTHKOB.

WccnenoBanne AeiicTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

Nsmepenne cuinbl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEPA OT CHIIBI TOKA.



Onpenenenne MarHUTHON MHITYKITMH HA OCHOBE M3MEPEHUS CHITBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKUUA.

SBnenue snekTpoMarHuTHOM MHAYyKuud. IloTok BekTopa MarHUTHOW WHAYKIUH. DJ[C mHAykumu. 3ak0oH SJeKTpoMarHuTHOM wuHAykiuu @Dapanes. Buxpepoe
anexkTpuueckoe noiue. Toku Dyko.

O/1C uHAYKIIUN B IPOBOAHUKE, IBIKYIIEMCS B OJHOPOTHOM MarHATHOM IIOJIE.

IIpaBuno Jlenna.

WNuayktrBHOCTH. KaTyika MHIYKTUBHOCTH B IIETIM TIOCTOSIHHOTO TOKa. SIBnenue camonHaykun. 3C caMOMHTyKITHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMArHUuTHOE TOJIE.

TexHuveckue ycTpouCTBa U TEXHOJOTUYECKUE TIPOLIECCHI: HHAYKIIMOHHAS NI€Yb, COJICHOU], 3aIIUTa OT 3JCKTPU3ALUU T MPU ABUKCHUHN B MATHUTHOM T0JIe 3eMIIH.

Hemoncmpayuu.

HaOimoienue sBieHUs 3JCKTPOMArHUTHON MHITYKITHH.

Uccnenopanue 3aBucumoct DJ1C MHAYKIINH OT CKOPOCTH U3MEHEHUSI MAaTHUTHOTO TOTOKA.

[IpaBuno Jlenua.

[lagerne MaranTa B alOMUHHEBON (MeIHOM) TpyOe.

SIBrieHre CaMOMHIYKIIMH.

Uccnenopanue 3aBucumoct DJIC caMOMHAYKIIMKA OT CKOPOCTH U3MEHEHHS CHJIBI TOKA B IICIIH.

Yuenuueckuii 3xkcnepumenm, nabopamopHuvie padomol, NPAKMUKYM.

UccnenoBanue sBICHUS SJICKTPOMArHUTHOM UHTYKITUH.

Omnpenenenre HHAYKIINA BUXPEBOTO MArHUTHOT'O TTOJIAL.

HUccnenoBanue sBIeHUS CAMOUHIYKIIHU.

COopka MoJIeNH AIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosiebaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cucrema. CBOOOIHEIE KOIEOAHNS.

lapmonnyeckue kosnebOanus. KuHemMaTHueckoe M JMHAMUYECKOE OIMHUCAHHME. DHEPreTUYEeCKoe OIMcaHue (3aKOH COXPAaHEHUsS MEXaHHWYeCKOH 3Hepruu). BbeiBoj
JUHAMHYECKOTO ONUCAHUS TAPMOHNYECKUX KOJICOaHUH U3 MX YHEPIeTUYECKOI0 U KHHEMAaTHYECKOTO OIMCAHUSI.

Awmritynaa u ¢daza konedannii. CBA3b aMIUTHTY Il KOJIeOaHWH UCXOTHOW BEIMYHHBI C AMIUTUTYAaMH KOJIEOaHHUH €€ CKOPOCTH M YCKOPEHMSL.

[lepuox u yacrora konebaHuit. [leprnox Mabix CBOOOIHBIX KOJICOAHUN MAaTEeMaTHIECKOro MasTHUKA. [Iepron cBOOOMHBIX KOJIeOaHHI NPYKMHHOTO MasTHUKA.

[NonsiTHe o 3aTyxaronux Konebanusx. BeiHyxeHHbIe Konebanus. Pe3onanc. PezonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ] pe30HAHCHOW KPUBOH. ABTOKONIEOaHMS.

TexHUYECKHE yCTPOWCTBA M TEXHOJIOTHUECKUE MPOIIECCHI: METPOHOM, YaChl, Ka4elli, My3bIKaJIbHbIE MHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3amnuck K0ebaTeI HOTO IBYKCHHUS.

HaGmoienne He3aBUCHMOCTH TIEpHO1a MAITBIX KOJIEOAHU! TPy3a Ha HUTH OT aMIUIUTYIbI.

HccnenoBanne 3aTyxaronux KoJleOaHU U 3aBUCIMOCTH IIEPHOia CBOOOIHBIX KOJIEOAHHH OT COTPOTUBIICHMUS.

HccnenoBanme konebaHmii rpy3a Ha MACCHBHOU TIPYXKUHE C MENBbI0 POPMUPOBAHMSI IPEICTABICHUH 00 HIeaTbHON MOJESIH IPYKUHHOTO MasiTHUKA.

3aKoH coOXpaHEeHUsI PHEPTUH MPU KOJIeOaHUsIX Tpy3a Ha TPYKUHE.

HccnenoBanne BEIHYXIEHHBIX KOJIeOaHUH.

Hab6monenue pesonanca.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padbomoi, NPAKMUKYM.

Nzmepenue neproma cBOOOIHBIX KOJICOaHHN HUTSIHOTO U MPYXUHHOTO MasTHUKOB,



N3yueHue 3aKk0HOB IBU)KEHUS Tella B X0J1€ KojeOaHU Ha yIpyroM MOJIBECE.

Wzyuenne ABMKEHUS HUTSHOTO MasgTHHKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanye yObIBaHNS aMIUIMTY/bI 3aTYXaIOLIUX KOIeOaHUH.

HccnenoBanne BBIHYKIEHHBIX KOJIeOaHMUI.

Tema 2. Inekmpomaznumnvle Konebanus.

Konebarenpuprii koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KoJeOaHWS B WIeaTbHOM KoiebarenpbHOM KOoHType. @opmyma Tomcona. CBs3p aMImmuTyOsl 3apsaa
KOHJZIEHCAaTOpa ¢ aMIUIMTYJOH CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKoH COXpaHEHHsI PHEPTUH B UACATBHOM KOJieOaTeTbHOM KOHTYpE.

3aryxarolue 3IeKTpOMarHuTHbIE KoJieOaHus. BeIHY)IeHHBIE 3IeKTpOMarHUTHBIE KOJIeOaHHS.

[lepemenHbIif TOK. MOIIHOCTH TIEPEMEHHOTO TOKA. AMIUTUTYJHOE W NEHCTBYIOIIEE 3HAYCHWE CHIIBI TOKA W HANPSHKCHHUS TPH Pa3nudHON ¢GopMme 3aBUCHMOCTH
MIEPEMEHHOr0 TOKa OT BPEMEHHU.

CunycounanbHbI IepeMeHHbIN TOK. Pe3ucTop, KoHIeHcaTop U KaTyllka MHAYKTUBHOCTH B LIETIM CHHYCOMJAJIBHOTO MEepeMeHHOro Toka. PezoHanc TokoB. Pe3oHaHC
HaIpsOKEHUI.

WneansHbiii Tpanchopmatop. [IponszBoacTBo, mepenaya u moTpeOiIeHne AIEKTPUUECKON SHEPTHH.

DKOJIOTUYECKHUE PUCKU TIPH MPOU3BOACTBE dIEKTpodHEeprun. KyapTypa HCTIONB30BaHUS SIIEKTPOIHEPTHUH B TIOBCETHEBHON KU3HHU.

TexHu4yeckue ycTpoiicTBa M TEXHOJIOTHUECKUE MPOLIECCHI: ANEKTPUUECKHI 3BOHOK, FeHepaTop MEPEMEHHOr0 TOKa, IMHUH 3JIeKTporepead.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMSL.

3aBUCHMOCTH YaCTOThI CBOOOIHBIX KOJICOAHUN OT HHIAYKTUBHOCTH M EMKOCTH KOHTYpa.

OcuunnnorpaMmbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

I'enepatop HezaTyxaroMKX MEKTPOMArHUTHBIX KOJIeOaHMIA.

Mojenb 3IeKTPOMarHUTHOTO TeHEPATOopa.

BriHyX1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHHS.

PesucTop, kKaTymka HHIYKTUBHOCTH U KOHAECHCATOP B LIETTH IEPEMEHHOT0 TOKA.

Pe3onanc npu nocnenoBaTenbHOM COEIMHEHUH PE3NCTOPA, KaTyIIKU WHAYKTUBHOCTH U KOHJIEHCATOPA.

YCTpoHCTBO M MPUHIIMIT JACHCTBUS TpaHChopMaTopa.

Mozenb TUHHUYU 3JEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padbomoi, nPAKmMuKym.

Nzyuenue TpanchopmaTopa.

HccnenoBanne nepeMeHHOr0 TOKa Yepe3 IMocie10BaTeIbHO COSANHEHHbBIE KOHICHCATOP, KATYIIKY H PE3HCTOP.

Habnronenue 351eKTpoMarHiTHOIO pe30HaHCA.

HccnenoBanne paboThl HICTOYHUKOB CBETA B IIETH [TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u IneKmpoOMaZHUNHbIE 60IHDL.

MexaHnueckre BOJIHBI, YCJIOBUSI MX pacmnpocTpaHeHus. [lomepeuynble W mponosibHble BoNHBI. [lepron, cKOpOCTh pacnpocTpaHeHMs W JUiHa BOJIHBL. CBOMCTBa
MEXaHUUYECKHX BOJH: OTPAXKECHHUE, ITPEIOMIICHHE, HHTEPQEPEHIIHS U TUPPAKITHUSL.

3Byk. CkopocTh 3ByKa. I pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

3HGKTpOMaFHI/ITHBIe BOJIHBI. Y CJIOBHUS H3JIIYUYCHHA DJICKTPOMArHUTHBIX BOJIH. Bzaumnuas OpHCHTalsA BEKTOPOB B BHCKTPOMaFHHTHOﬁ BOJIHE.

CBoiicTBa EKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, IPEIOMIICHHE, TTOJIIpU3alusl, HHTeppepeHnns u AudpaKims.

[Ikana 3meKTpoMarHuTHBIX BOJH. [[ppuMeHeHne 351eKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.



IIpyHIHKIIEL panuOCBS3U U TENEBUACHUS. Patnonokanus.

ONEeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuueckne yCTpOHCTBa W NPAaKTUUECKOE MPHMEHEHHE: MYy3bIKaJlbHbIE WHCTPYMEHTHI, pajap, paJuONpHEMHHK, TEIEeBH30p, aHTeHHA, TenedoH, CBY-meun,
YIBTPa3ByKOBasi JUATHOCTHKA B TEXHUKE U MEIUIIHE.

Hemoncmpayuu.

O6pa3oBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmtomeecst Te10 Kak HCTOUHUK 3BYKA.

3aBHCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue orpaxkeHus: ¥ MpeIOMICHHUS] MEXaHUUECKHUX BOJIH.

Habnronenune narepdepeHnn u 1uppakiuid MEXaHUIECKUX BOJIH.

AKyCTHYECKHH pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro IpUMEHEHHE.

HaGutoieHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U YaCTOTOH KOJIeOaHUH.

HccnenoBanne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE, IIPETIOMIICHHUE, TOJIApU3anus, TUPpakus, HHTep(epeHIus.

ObHnapyxeHne nHHPAKPACHOTO U yIbTPa(HUOIETOBOTO H3ITYICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padbomoi, npaKmuxym.

N3yuenue napamMeTpoB 3BYKOBOM BOJIHBI.

N3ydeHne pacpocTpaHeHusI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHEHOE pacpoCTpaHEHUE CBETA B ONHOPOAHOM cpene. JIydu cera. ToueuHBIN HCTOUHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHuii B mmockoM 3epkane. Chepuyueckue 3epkana.

[Ipemomenue ceera. 3aKOHBI MMPEIOMIICHUS CBETa. AOCOTIOTHBIN TTOKa3aTenh npernoMieHns. OTHOCHTENFHBINA MTOKa3aTeNb npenomieHus. [locTosHCTBO 9acTOThI cBeTa
¥ COOTHOIIIEHHE JJTUH BOJIH MPH MEPEX0/I€e MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHMILy pasfiesia ABYX ONTHUECKUX Cpel.

Xon styueit B npusme. ucnepcust cBeta. CioxxHbIi coctaB O6eoro ceera. Lger.

[TomHOE BHyTpeHHEE oTpaxkeHHe. [IpeaenbHbli yroi MOMHOrO BHYTPEHHETO OTPayKEHUSI.

Cobwupatomye u paccenBaromne TUH3BL. ToHKas nuH3a. DPOKYCHOE PacCTOSHHE M ONTHYECKas CHJIa TOHKOHM JIMH3BI. 3aBUCHMOCTh (POKYCHOTO PACCTOSIHHSI TOHKOH
cepuiecKoii JIMH3BI OT €€ TEOMETPUN B OTHOCUTEIHLHOTO MTOKa3aTeNs MPETOMIICHHSI.

®opMyIia TOHKOH JIMH3bL. Y BEIHUYEHUE, JABAEMOE JTUH301.

XoJ nmyd4a, MPOUIEIIETO JIMH3Y MO0/ MPOHW3BOJBHBIM YIJIOM K €€ TiIaBHOW onTHyeckod ocH. [locTpoeHne n300paskeHHH TOYKH M OTpe3Ka MPSMOW B COOMPArOIIUX
Y pacCeUBAIONINX JINH3aX U UX CUCTEMaXx.

Ontuueckue npubopsl. Paspemaromas criocoOHOCTh. ['11a3 Kak onTrveckas cucrema.

[Ipenens! NpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonHoBast ontuka. MHTepdepennus cBeta. KorepeHTHbIE UCTOYHUKH. YCIIOBHS HAOJIFOEHHS] MAKCUMYMOB U MHHAMYMOB B MHTEp(QEPEHIIMOHHOW KapTHHE OT JIBYX
KOTE€pPEHTHBIX UCTOUYHHUKOB. [IprMephl KilacCHYeCKUX HHTEP(PEPEHLIMOHHBIX CXEM.

Hudpaxnus ceera. JJudpakumonnas pemérka. Y cioBre HaOM01eHUS TTIaBHBIX MAKCUMYMOB ITPH NIaIEHUH MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PAKIMOHHYIO PELIETKY.

[Tonsipusanus ceera.

TexHuueckne ycTpoicTBa M TEXHOJIOTUYECKHE IPOIECChl: OYKHM, Jyma, MEepUCKOl, (oToammapaT, MUKPOCKOI, MPOSKIMOHHBIA amnmapar, MpPOCBETIICHHE OINTHKH,
BOJIOKOHHAsI ONITUKA, TUPPaKIHNOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHS CBETA.

HccnenoBanue npenoMieHns CBETa.



Habioienue momHOTO BHYTPEHHETO OTpaskeHusl. MOIens CBETOBOIA.

HccnenoBanne xoa CBETOBBIX IMMyYKOB Yepe3 TIOCKOMAPaUICIbHYIO UTACTHHY U IPU3MY.

HccnenoBanne cBoicTB M300pakeHU B TNH3aX.

Mojenu MUKpOCKOTIa, TeJIECKOTa.

Ha6monenue naTEepdepeHITNN CBETA.

Habnronenue 1BETOB TOHKHUX MJIEHOK.

Hab6monenune nudpaknmm cBera.

Nzydenne nudpakinoHHON pemETKY.

Habnronenune audpakiMOHHOTO CHEKTpa.

Habnronenue aucnepcuu cera.

Habmonenne monmsipu3aiyu cBeTa.

[TpumeneHnne moasSIPONIOB IJIsl H3YUCHUSI MEXaHUUIECKUX HaNPsDKEHHH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomoi, npaKmuxym.

Wsmepenne mokazaTens MpeIoMIIeHHs CTEKIA.

Uccnenoanne 3aBucuMocTH (POKYCHOTO PACCTOSHHUS OT BEIIeCTBa (Ha IPUMEpE KUIKHUX JTHH3).

Nzmepenne (oKyCHOTO pacCcTOSIHUS pacCEUBAIOIINX JIMH3.

[Nony4enue n3o0paskeHHUs B CHCTEME U3 TIOCKOTO 3€pKalia M JINH3BL.

[lomyuenune n300pakeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrnpoBaHue TenecKOMNYeCKUX CUCTEM.

Habnronenune audpakumu, naTephEpeHINN U TOISIPU3ALNN CBETA.

Nzydenune nomisipusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAIIEKTPHUKA.

Nzydenne naTEpHEPEHIINHT TA3€PHOTO U3ITYICHUS HA IBYX MIETSAX.

Hab6mronenue nucnepcun.

Habmonenune n uccnenoBanue MupakMOHHOTO CIIEKTPA.

W3mepenne JUIMHBI CBETOBOH BOJHBI.

[Nony4eHue crieKTpa M3ITyYeHHs] CBETOANO/IA ITPH IOMOIIH JU(PPAKIIMOHHON PEIIETKH.

Paznen 6. OcHOBBI cieMAILHON TEOPHH OTHOCUTEJIBLHOCTH.

['paHuUIBI NPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTynaTsl crienuansHOM TEOPUH OTHOCUTEIFHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW wuHTEpBai. IIpeoOpazoanus Jlopenma. YcmoBue npuduHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMe[JICHHE BpPEMEHH U
COKpAIllEHHUE JITHHBI.

DHeprus ¥ UMITYJIEC PEISITUBUCTCKOMN YaCTHIIBL.

CBsI3b MacCHI C SHEPTHEH U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTUS TTOKOSI.

Texanyeckue YCTpOﬁCTBa " TCXHOJIOTUYCCKUE NNPOUECCHI: CITYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPUTEIIN 3apsAKEHHBIX YaCTHUII.

Y4eHNUECKUI SKCIIEPUMEHT, JIa00paTOPHBIE PadOTHI, TPAKTUKYM.

Omnpenenenue UMITYJbCa U SJHEPTUH PEISITUBUCTCKUX YacTull (1o ¢poTorpadusiM TPEKOB 3apsSHKEHHBIX YaCTHIL B MATHUTHOM II0JIE).

Paznen 7. KBanToBasi pusnka.

Tema 1. KopnycKynapHho-601H0801l 0yanusm.

PaBHOBecHOE TeroBOE M3NydeHUe (M3IydeHre aOCOMOTHO Y€pHOro Tena). 3aKoH cMmenlenns Buna. 'unoresa [lnanka o kBaHTax.

®doToHBI. DHEPrUs U UMITYJIbC (OTOHA.

doroaddext. Onwiter A. I'. Ctosierosa. 3akonsl porodddekra. YpaBuenue Ditnmreitna s porosddekra. «KpacHas rpanuma» Goroaddexra.

HaBnenue cera (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAONIYIO U a0COIOTHO OTpakarollyto nmosepxHocts). OnbiTel I1. H. JleGenena.



BomHoBeie cBoiicTBa wactuil. BomHbr me bpoiing. [[nmuHa BomHbl me bpoitmst 1 pasMepbl 001acTH JIOKATU3allud JIBYKYIIEHCS 4acTHIBL. KopmycKysspHO-BOITHOBOM
nyanusM. JJudpakius s1eKTpoHOB Ha KpUCTaax.

Cnenuduka uzmepennii B Mukpomupe. CooTHomieHus HeomnpeaenéHnocteii [ eizendepra.

TexHn4yeckue yCcTpoicTBa M TEXHOIOTHYECKUE MPOIIECCHL: CIIEKTPOMETP, POTOdIEMEHT, (POTOAATUNK, TYHHEITFHBI MUKPOCKOTI, COTHEYHAsI OaTtapest, CBETOIUO/.

Hemoncmpayuu.

®oTo3PeKT Ha ycTaHOBKE C IMHKOBOH IIACTHHOM.

HccenenoBanwme 3ak0HOB BHEITHETO GoTodddekTa.

HccnenoBanne 3aBUCHMOCTH COITPOTUBIICHUS OTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Ceeronuon.

ConneuHas Oarapes.

Yuenuueckuii 3xkcnepumenm, nabopamophusie padomol, NPAKMUKYM.

HUccnenoBanue goTtopesnuctopa.

Nsmepenue nocrosiHHoM [1nanka Ha ocHOBe ucciieoBanus porodddexra.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA Y€PE3 CBETOINOT OT HATPSIKESHHS.

Tema 2. @uzuxa amoma.

OnbITHI IO UCCIIEIOBAHMIO CTpOeHUS aroma. [lnanerapuas Mojens atoma Pesepdopaa.

[Mocrynarel bopa. Uznydenue u normnomienue GOTOHOB MPH MEPEXO/IC aTOMa C OJHOTO YPOBHS SHEPTHU Ha APYTOH.

Bunel cnextpoB. CekTp ypoBHEH SHEPTUH aToMa BOJIOPOAA.

CrioHTaHHOE ¥ BBIHYKJICHHOE H3Ty4ueHue cBera. Jlazep.

TexHUUECKHE YCTPOHCTBA M TEXHOIOTUYECKUE MPOIECCH: CIEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOM), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopna.

Hab6mronenue muaeHyaThIX CIIEKTPOB.

YcTpoiicTBO U IeiicTBrE CYETUNKA HOHUZUPYIOIIMX YaCTHII.

Onpenenenne IITMHBI BOJTHBI JIA3EPHOTO U3ITYUYCHHS.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padbomoi, npaKmMuKym.

Hab6mronenune nuaeigaToro criekTpa.

Hccnenoanne criekTpa pa3pekeHHOTO aTOMapHOTO BOIOPOa U U3MEPEHNE TIOCTOsIHHOM Prubdepra.

Tema 3. Duzuka amommnoz2o A0pa u INeMeHmMapHLIX YACMUY,.

Hyxnonnas moznens siipa ['eitsenOepra—lBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tomnsl.

PagnoaxTuBHOCTE. Anb(ha-pacnan. DIEKTPOHHBIN U O3UTPOHHBIN OeTa-pacnai. [ aMmma-u3nydeHue.

3aKoH paJiOaKTHUBHOTO pactiaja. PaguoakTuBHBIE H30TOMEI B Tprupoje. CBOWCTBA MOHU3UPYIOIIETO W3Ny4YeHHs. BiusHIe paroakTUBHOCTH Ha JKWBBIE OPTaHU3MBL
EctectBennsrii hon m3nmyuenus. [Josumerpus.

DHeprus CBs3U HyKJIOHOB B aape. SAnepusie cuibl. [ledekt macch sapa.

SAnepusie peakuun. enenue u cuHte3 snep. SAnepusie peakropsl. IIpobiemMbl ynpaBisieMOro TEpMOSIEPHOTO CHHTE3a. DKOJOTHYECKHE ACTEKThl Pa3BUTHS SAEPHOM
JHEPTreTHUKH.

MeToap! peruCTpaIiy U UCCIEA0BAHUS SJIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTalnbHbIE B3auMoeicTBUA. baproHsl, Me30HbI U J1enToHbl. [IpeacraBienne o CrangapTHON Mojenu. KBapk-TiirooHHas MOJIENb aApOHOB.

Odwusuka 3a penenamu CrangapTHOH Monenu. TéMHas MaTepus U TEMHAS DHEPTHSL.

EnuncTBO przmaeckoit KapTHHBI MUpA.



TexHUYeCcKHne YCTPOWCTBA W TEXHOJOTHYECKHUE IPOIIECCHI: TO3UMETP, KaMepa BUiIbCOHA, SAEpHBINA pEeakTop, TEPMOSIACPHBINH peakTop, aToMHas O0om0Oa, MarHUTHO-
pe30HaHCHAs: TOMOTpaQus.

Yuenuueckuit 3xkcnepumenm, nabopamopnuvie padbomoi, npaKmuxym.

HccenenoBanre TpeKoOB YacTHIT (ITO TOTOBBIM (hoTOrpadusam).

HccnenoBanne pagnoakTHBHOTO (JOHA C HCIIOIB30BAHUEM JO3UMETPA.

Wzyuenne nornouieHus 0eTa-4acTHIl aIFOMUHHAEM.

Paznen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Oramsl pa3BATHS acTpoHOMUH. [IpuKiIanHoe 1 MEPOBO33pEHYECKOE 3HAYCHHNE aCTPOHOMHUU. [IpruMeHnMOCTh 3aKOHOB (VM3HUKH ISl OOBSICHEHHUS IPUPOABI KOCMHUIECKHAX
00BEKTOB.

MeToapl acTpOHOMUYECKUX UccienoBannii. CoBpeMeHHBIE ONTHYECKHE TEIECKOMbI, PaIHOTEIECKOIIBI, BHEATMOC(HEpHAas aCTPOHOMHUSI.

Bun 38é3mH0r0 Heba. Co3Be3nus, sipKue 3BE3/bI, IIAHETHI, UX BUIUMOE JIBIDKEHUE.

ConHeyHas cucrema.

Comnre. ComneyHast akTUBHOCTE. Mctrounuk sneprun CosHIa u 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmma «CIeKTpaIbHbIN KIacC — CBETUMOCTBY. 3BE3/IbI INIABHOW MOCIEA0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY
JUTs1 3BE3]1 TJIABHOM IOCIIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE NPEACTABICHUS O IPOUCXOKAECHUH U 3BoItouny ConHIa U 3BE31. DTallbl )KU3HU 3BE3L.

Muneunsiit [1yTe — Hamra [Nanaktuka. [lonoxxenne u nemxenne Connua B ['anakruke. Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B siipax TajJakTHK.

Bcenennast. Pacimpenne Beenennoit. 3akon Xa066:a. Pazoeranue ranaktuk. Teopus Bosbinoro B3peiBa. PemmkroBoe usinydeHue.

Macmrabnast cTpykTypa Beenennoii. MeraranakTuka.

Hepeménneie mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus.

HabOmonenus 3BEé3mHOor0 HeOa HEBOOPYKEHHBIM TJIa30M C WCIOJIB30BAaHHEM KOMITHIOTEPHBIX NPHIIOKEHUH IS ONpeAeNeHHs IMONI0KEeHU HEeOeCHBIX OOBEKTOB Ha
KOHKDPETHYIO JaTy: OCHOBHbIE c03Be3Aus1 CeBEepHOro NOIyIIapus U spKUe 3BE3bI.

Hab6mronenus B Teneckon JIyHbI, maHeT, TYMaHHOCTEH 1 3BE3THBIX CKOITLJICHUH.

Du3nyecKuii NPAKTUKYM.

Crioco0bl m3MepeHuss (QU3MYECKUX BEINUYHMH C KCIIOJNIb30BAHUEM AaHAJOTOBBIX W IU(PPOBBIX WU3MEPUTENBHBIX MPHOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE U OTHOCUTEJBHBIE IOTPEITHOCTH U3MepeHHi Gu3ndecKkux BenuurH. OeHKa TPaHHI] ITOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHHH, WCCIEIOBAHMN 3aBUCUMOCTEH (QH3MUYECKMX BEIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BHIOOp M3 paboT, OMHCAHHBIX B
TEMaTHYECKHX pa3JieliaX « Y deHUIeCKU SKCIIEPUMEHT, 1a00paTOpHBIE padOThI, TPAKTHKYM)).

O0o0maronee NOBTOPeHHUE.

O60011eHre 1 cCHCTEMaTH3AIINS COJIEPKAHUS Pa3/IeNioB Kypca «MexaHnukay, «MonekysipHas (PU3nKa U TEPMOJMHAMUKAY, « DJIEKTPOJUHAMUKAY, «KoneOaHus 1 BOIHBD»,
«OCHOBBI CIIETIMANTFHON TEOPUH OTHOCUTENHFHOCTHY, «KBaHTOBas pusnkay, « JIMeMEHTHI aCTPOHOMHUU B aCTPOPUZUKIY.

Ponp pusmky 1 acTpoHOMEH B SKOHOMHYECKOH, TEXHOIOTUYECKON, CONMANBHON 1 3TUYECKOH cepax NesaTeNbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUH B
COBPEMEHHON HAay4HOW KapTHHE MHUpa, 3HAUCHHE ONHCATENHHOH, CHCTeMAaTH3HMPYIOIel, OOBSICHUTENHHONH M NPOTHOCTHYECKOH (QYHKIHMA (QH3HMYECKOH TEOpWH, pOib
¢u3nueckoii Teopuu B HOpMUPOBAHUH MIPECTABICHUH 0 (pr3nUIecKoil KapThHE MUPa, MECTO (PU3UUECKON KApTUHBI MUpPaA B OOILEM PsILy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTaBIEHUH O IPUPOJIE.

Me:xknpeaMeTHbIe CBSI3H.

Uzyuenne xypca puznku yrayOonéHHoro ypoBHs B 11 kilacce OCyIIECTBISIETCS ¢ YYETOM COIePKATENbHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTruKu, OUOJIOTHH,
XMMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemusle NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYYHOZ0 NO3HAHUA: SBICHUE, HAYYHBIH (QakT, TUNOTE3a, (PU3NYecKas BeMYMHA, 3aKOH, TEOpHs,
HaOJro/IeHNe, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJIE)b, U3MEPEHHE, IOTPEITHOCTH H3MEPEHUH, N3MEPUTENLHBIE TPUOOPEI, TUPPOBAs JTa00OPaATOPHSL.



Mamemamuxa: penicHAe CUCTEMbI ypaBHeHUH. TpuroHoMeTprueckie GYHKIUN: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'CHC, OCHOBHOE TPHT'OHOMETPUYECKOE TOXKIECTRBO.
BekTopel 1 MX MPOEKUMH HA OCH KOOPAUHAT, CIOXEHUE BEKTOPOB. [Ipon3BoaHble sneMeHTapHbIX QyHKIMHA. [Ipu3Haku mogobus TpeyrodbHUKOB, ONpefesicHue TUIOMaan
TUIOCKUX QUTYp U 00bEMA Tell.

Buonozua: >nextpudeckue SBICHUS B KUBOW MPUpPOJE, KoeOaTeabHble IBIKCHUS B )KHBOW MPHUPOJIE, SKOJIOTHUECKUE PHUCKH HPU MPOU3BOJCTBE AIIEKTPOIHEPTHUH,
AJIEKTPOMArHUTHOE 3arps3HeHIe OKPYXKAroIIeH Cpebl, YIbTPa3ByKOBas TMAarHOCTHKA B MEIHUIIMHE, ONITHYECKHE SBICHAS B )KHUBOU TPUPOJIE.

Xumusn: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAITMUECKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHHs KPUCTAILIMYECKON PEIETKH, CTIEKTPaIbHbBIN aHATU3.

T'eozpaghusa: MarHUTHBIE TIONIOCA 3EMIIH, 3aJI€’KW MAarHUTHBIX Py, PoTOChEMKA 3eMHON TTOBEPXHOCTH, ceficMorpad.

Texnonozusa: nMpuMeHEHHE TOCTOSHHBIX MAarHWTOB, JJIEKTPOMArHWTOB, JJIEKTPOABHUTATENb SkoOW, reHepaTop MEPEeMEHHOTO TOKa, WHAYKIWOHHAS TIe4Yb, JHHHUH
3NIEKTpoNepeay, MEKTPOABUraTelNb, pajaap, paAuONPHEMHIK, TEIEBU30p, anTeHHa, TeaedoH, CBU-neus, ynbpTpa3BykoBast TMarHOCTHKA B TEXHUKE, MPOSKIIMOHHBIN anmnapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAs1 OaTapesi, CIyTHUKOBbIC TPUEMHUKY, sIepHasi SHEPTETHKA U KOJIOTHUYECKUE aCIIEKThI €€ pa3BUTHAL.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®M3UKE HA YPOBHE CPEAHEI'O OBILIET'O OBPA3ZOBAHUAJIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHUS y4yeOHOro mpeamera «®Du3MKa» JOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCS PYKOBOJCTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW IMO3WIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAllMH, MO3WTHBHBIX BHYTPEHHHX YyOEXKIEHWH, COOTBETCTBYIOIIUX TPAJAUIIHMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pPaCHIMPEHHE XU3HEHHOTO OIBITA W OIBITa ACSITETFHOCTH B IPOIECCE pealn3aliyd OCHOBHBIX HAIPABICHUH BOCIHTATEIHHON
JCATCIBHOCTH, B TOM YHCJIC B YaCTH:
rPa;KIAHCKOT0 BOCIUTAHUS:
c(hOpMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIMH 00YUAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHIICKOTO OOIIECTBa;

MPUHATUEC TPAAUITUOHHBIX O6HIC‘ICHOBC‘IGCKI/IX TYMAaHUCTUYCCKUX U JEMOKPATUUCCKUX HCHHOCTCﬁ;

TOTOBHOCTB BECTH COBMECTHYIO JIESITEILHOCTD B MHTEpECcaX rpa)kIaHCKOT0 O0IeCcTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;
YMEHHE B3arMOEHCTBOBATh C CONMATHHBIMU HHCTUTYTAMHU B COOTBETCTBUU C WX (DYHKIIUSMU U HAa3HAYCHHUEM;

TOTOBHOCTB K TYMaHHUTAPHOMN W BOJIOHTEPCKOH EATENFHOCTH.

NaTPUOTUYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKON IPayKAaHCKON MICHTHYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTIDKEHUSAM POCCUHCKUX YIEHBIX B 00JIACTH (PM3UKU M TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OLIEHWBATh CHUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B JCSITEIHLHOCTH
Y4€HOrO;

0CO3HaHHWE JTUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy TyIIETO.

3CTETHYECKOT0 BOCITUTAHHUS:

ACTETUYECKOE OTHOIIICHUE K MHUPY, BKITIOYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3MIECKOI HayKe.

TPY/10BOT0 BOCTIUTAHMS:

WHTEpEC K pa3indHbIM cepaM npodhecCHOHaIbHON AEATENFHOCTH, B TOM YHCJE CBSI3aHHBIM C (PM3UKOW M TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U Pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIAHbI;

TOTOBHOCTB M CLIOCOOHOCTB K 00pa30BaHUIO M caMOOOPA30BAHHUIO B 00JIACTH (PH3HUKH HA MPOTSHKEHUH BCEH YKU3HU.

IK0JIOTUYECKOT0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTD IKOJIOTUYECKOH KYJIBTYPbI, 0CO3HAHKE IT00aIBHOTO XapaKTepa IKOJIOTMYECKHUX MPoOIIeM;

TUTAHUPOBAHUE M OCYIIIECTBIICHUE JICHCTBUI B OKpYIKArOIIeH cpejie Ha OCHOBE 3HAHUSI LIeJIeH YCTOHYMBOTO pa3BUTHS YEJIOBEYECTRA,;

paciinpeHUEC OnbITa ACATCIIBHOCTU SKOJIOTUYECKOUN HalpaBJICHHOCTH Ha OCHOBC MMCIOIINXCA 3HAHUH 110 (bI/ISI/IKe.

HEHHOCTU HAYYHOTO MO3HAHUS:



c(OpPMHPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (U3NICCKONW HAYKHU;

OCO3HAHUE IICHHOCTH HAyYHOU JEATEILHOCTH, TOTOBHOCTh B MPOLIECCE M3YUCHHS (PH3UKU OCYIIECTRISTH MPOSKTHYIO U UCCIIEA0BATEILCKYIO ACSITEILHOCTh HHIUBUIYAITBHO U
B IpYIIIIE.

METANPEJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHHBePCAJIbHbIE YyieOHbIe AelicTBUA

basoBble jjornueckue 1eicTBUA:

CaMOCTOSITETTHHO (hOPMYITUPOBATH U aKTyaIM3UPOBATH IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEaeNiATh LeU ACSITENIBHOCTH, 3a4aBaTh NapaMeTPhl U KPUTEPUHN UX JOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ MPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEUICHUS TPOOJIEMBI C YIETOM aHATN3a UMCIOIIUXCSI MATEPUATBHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LENSIM, OLEHUBATh PUCKU MTOCIEACTBUN JESTEIBHOCTH;

KOOPJIMHUPOBATh U BBIMTOJIHATH pA0OTY B YCIOBHSIX PealbHOTO, BUPTYATHLHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3BHUBATh KPECAaTUBHOC MBIIIJICHUE ITPHU PECUICHHUH JKU3HCHHBIX np06neM.

ba3zoBble ucciaenoBarTegabcKue JeMCTBHS:

BIIA/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH IMMOHATHIMH U METOAaMH (PU3MUECKON HAYKH,

BJI1aA€Th HaBbIKaMHN y‘-IC6HO-HCCJI€IIOBEITCHBCKOfI u HpOGKTHOI\/'I JACATCIIBHOCTU B O6HaCTI/I (I)I/I?;I/IKI/I, CHOCO6HOCTI)IO 1 TOTOBHOCTBIO K CaMOCTOATCIIBHOMY NOWCKY MCETOI0B
pelieHus 3a71a4d GU3NIECKOro COJICpIKaHU, MTPUMEHECHHUIO PAa3IMYHBIX METOJIOB [TO3HAHHMS,

BIIA/IETh BHJIAMH AEATEIHHOCTH MO MOJYYCHHUIO HOBOTO 3HAHMUS, €T0 MHTEPIPETAINY, TPEOOpa30BaHUIO U MMPUMEHEHUIO B PA3IUYHBIX YUSOHBIX CUTYAIHSIX, B TOM YHCIE TIPH
CO3JITaHUU Y4eOHBIX IPOCKTOB B 001aCTH (HU3HKH;

BBIABJIATE NPUIMHHO-CJICACTBCHHBIC CBA3U U AKTYaJIM3UPOBATH 3a/lavy, BbIIBUTaTh THIIOTE3Y eé peUICHUA, HAXOAUTh apTYMCHTHI JJId JOKAa3aTCJIbCTBA CBOUX YTBCp)K[ICHHﬁ,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHMUS;

AQHAJIU3UPOBATh MOJIYYEHHBIE B XOI€ PELLICHUSA 3a/1a4 Pe3yJIbTaThl, KPUTUUECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (OPMYIIUPOBATH COOCTBEHHBIE 3a/la4u B 00pa30BaTEIBHOM JIESITEIbHOCTH, B TOM YHUCIIE IPH U3yYSHUN (PU3HKH;

JlaBaTh OI[EHKY HOBBIM CHUTYaIlHsIM, OIICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MMPAKTHUECKYIO 00JIACTH KU3HEES TeTbHOCTH;

YMETh UHTETPUPOBATH 3HAHUA U3 PA3HBIX NIPEIMETHBIX 00J1acTei;

BbIIBUTI'aTb HOBBLIC UACH, IIPEAJIAraTb OPUTMHAJIbHBIC MMOAXO0/Abl U PCIICHUSA

CTaBUTH MPOOJIEMBI U 3a]1a49H, TOIYCKAIOIINE aTbTepPHATHBHBIE PEIICHNS.

PaGota ¢ undopmanueii:

BJIaACTh HaBbIKaMU IMOJTY4YCHUA I/IH(l)OpMaLII/II/I (1)I/I3I/I‘-ICCKOFO CoacCpI)KaHud U3 UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATE MMOUCK, aHAJIN3, CUCTEMATU3AIUIO U
WHTEPIIPETAINI0 HHPOPMAIIUY PA3IUYHBIX BUJOB U ()OPM TpEACTABICHIS,

OIIEHWBATh JIOCTOBEPHOCTH MH(OPMAITUH;

HCIIOJIB30BaTh CPEACTBA HHQ)OpMaHI/IOHHLIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PEIICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WU OpPTaHU3AIMOHHBIX 3a1a4 C CO6JHOJICHI/ICM
TpeOOBaHUI1 SPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, IPABOBBIX U STHYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUYECKOTO COJICpKAHHWA B Pa3IMYHBIX (hopMatax ¢ ydy€TOM Ha3HaYeHHWs HH(OpMAIUU M IIEJICBOW ayJAUTOPWH, BBHIOMpas ONTUMAIbHYIO (hopMy
MpEACTABJICHUA U BU3YyaJIU3allvu.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YueOHbIEe AeilicTBHUSL:

OCYIIECTBIIATH OOIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JCATEIHLHOCTH;

pacrio3HaBaTh NPEAIIOCHIIIKA KOH(i)JII/IKTHBIX CI/ITyaIlI/Iﬁ U CMATr4aThb KOH(i)JII/IKTLI;

Pa3BEPHYTO U JJOTHIHO M3JIAraTh CBOIO TOUYKY 3PECHIUS C UCIIOIH30BAHUEM S3BIKOBBIX CPEICTB;

MMOHMMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHOM U MHAWBUYaIbHON paOOTHI;



BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN Ka)kI0I0 4JeHa KOJUIEKTUBA,;

MIPUHUMATh LEIH COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH IEHCTBUS MO €€ JOCTH)KEHUIO: COCTABIIATH IJIaH JAEHCTBHM, paclpeaenaTh poiu ¢ yYETOM
MHEHUH Y4aCTHHKOB, 00CYKAaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KAYECTBO CBOET0 BKJIA/la M KaXKJIOTO yJaCTHHKA KOMaH/bl B OOLIMI Pe3yabTaT M0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaIaraTb HOBbIE MIPOEKTHI, OLICHUBATh UJIEU C MTO3ULIMH HOBU3HBI, OPUTHHAIBHOCTH, IIPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIISITH HO3UTUBHOE CTPATETMUYECKOE OBEACHUE B PA3IIMUHBIX CUTYALUSX, IPOSBISTH TBOPUECTBO H BOOOpakeHHE, ObITh MHUIIATUBHBIM.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe AeiicTBUSA

Camoopranuszanus:

CaMOCTOSITEIBHO OCYIIECTBIISTH MO3HABATENLHYIO ACATENLHOCTD B 001aCTH (DU3UKU M aCTPOHOMUH, BBISBIISITH TPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]a4H;
CaMOCTOSITEIBHO COCTAaBIIATH IUIaH PEIICHHUS PACUETHBIX M Ka4eCTBEHHBIX 3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKOH pabOThl ¢ yU4ETOM MMEIOIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MIPEeATIOUTECHU;

JlaBaTh OLICHKY HOBBIM CUTYaLIHsIM;

pacimmpsTh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILLICHNUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHHIO U TPOSBICHUIO SPYAULUH B 00JIaCTH (U3UKH, TOCTOSHHO TIOBBIIIATH CBOH 00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEIJIEKT:

JlaBaTh OLICHKY HOBBIM CHTYyallWsIM, BHOCUTb KOPPEKTHUBEI B JESATEILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YIBTATOB LIENISAM;

BJIaJICTh HABBIKAMH MMO3HABATEILHON pe(IeKCUH KaK OCO3HAHMUS COBEPIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB M OCHOBAHUIA,

WCTIONB30BaTh MPUEMBI peIIEKCUH ISl OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETbH OLICHUBATH PUCKH H CBOEBPEMEHHO IPHHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHAMATh MOTUBBI U apTYMEHTHI APYTUX IIPH aHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;

MPUHUMATE ce0sl, TOHUMAast CBOW HEJJOCTATKU M JOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX [P aHAJIU3€E PE3YIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B mporiecce mocTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOSHHS MPOTPAaMMBI MO (M3HMKE JJISl YPOBHS CpPEelTHETO OOIIETro 00pa3oBaHUsl y 00y4aroIIUXCS COBEPIICHCTBYETCS
SMOIMOHATBHBIN HHTEIUIEKT, TPEIOIaraloni chOpMUPOBAHHOCTE!

CaMOCO3HAHMSI, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE AMOLMOHAJIBHOE COCTOSHHE, BUIETH HANPABICHUS PAa3BUTHS COOCTBEHHOM SMOLMOHAIBHON cdephl, OBITh
YBEPEHHBIM B cebe;

CaMOoperyJMpoBaHusl, BKIIOYAIONIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTH 33 CBOE IMTOBEIEHHE, CIOCOOHOCTD aJallTUPOBATHCS K SIMOIIMOHATBHBIM H3MEHEHUSIM
U TIPOSBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALIMY, BKIIOYAIOIIEH CTPEMIIEHUE K TOCTHKEHHIO LIEIH U YCIIEXY, ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE IEHCTBOBATH, HCXOMS U3 CBOMX BO3MOYKHOCTEH;
OMITATUH, BKJIFOYAIOIIEH CHOCOOHOCTh MOHWUMATh 3MOIMOHAIBHOE COCTOSHHE APYIHMX, YYUTHIBATH €r0 NMPU OCYIICCTBICHHH OOINEHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLMANIbHBIX HABBIKOB, BKJIFOUAIOIINX CIOCOOHOCTH BBICTPauBaTh OTHOLIECHHUS C APYTUMH JIIOJBMH, 3200TUTHCS, POSIBIISITH HHTEPEC U pa3pelaTh KOH(QIHUKTHL
HPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 knacce npeiMeTHBIC Pe3yJIbTaThl HA YIIYyOJIEHHOM YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD y 00YUAFOINXCSl YMEHUH:

MOHUMATh POJb (PU3UKK B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, SKOJIOTMUECKOW, COLMAILHOW M 3THUYECKOH cdepax AeATeNbHOCTH YelOBEeKa, POJib U MecTO (DU3UKU B
COBpPEMEHHOH Hay4yHOU KapTHHE MHpa, 3HAUEHHE OIUCATEIbHOW, CUCTEMATH3UPYIOIIel, OOBSICHUTENILHON W MPOTHOCTHYECKONH (QYHKIMNA (PU3UUECKON TEOPUU — MEXAHHKH,
MOJIEKYJISIPHON (DU3UKH U TEPMOJIMHAMHKH, POJib pr3ndeckoit Teopur B pOPMUPOBAHUY MPEICTABICHUN O (GU3NUECKON KapTHHE MHPAa;



pa3nuyaTh yCIOBUS MPUMEHUMOCTH Mojelel (pU3NYeCKUX Tell M MPOLEcCOB (SBICHUH): HHEPIHUAIbHAS CHCTeMa OTCUETa, abCOIIOTHO TBEPIOE TEJIO, MaTepHaIbHAs TOUKa,
PaBHOYCKOpEHHOE IBM)KEHHE, CBOOOAHOE MajicHue, abCOMIOTHO yrpyrast JeopmMarisi, abCOIOTHO YIPyroe U aOCOMIOTHO HEYNPYroe CTOIKHOBEHHS, MOAETH ra3a, XKUIKOCTH
U TBEPIOTO (KPUCTAJUIMIECKOTO) TeNa, HealbHbII ra3, TOYSUHBIH 3apsii, OAHOPOJHOE SJEKTPHUECKOE TOJIE;

pas3nu4ath yciaoBus (TpaHuULbl, 00JaCTH) IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh BCEOOIINH XapakTep (GyHAaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTD HCIOIb30BaAHUS
YaCTHBIX 3aKOHOB,;

AHAJM3UPOBATh U OOBSCHATH MEXaHUUECKUE MPOLECCHl U SBJICHUS, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO IBIKCHHS,
(hopMynbl KUHEMAaTUKH PaBHOYCKOPEHHOI'O IBMXKEHUS, IpeoOpa3oBanus ['anuiest 1l CKOPOCTH U MepeMelleHus], 3aK0oHbl HpI0TOHa, MPUHIMII OTHOCUTEIbHOCTU [ annies,
3aKOH BCEMHMPHOTO TATOTEHHMS, 3aKOHBI COXPAHECHUS UMILYJIbCA U MEXaHHMUECKON SHEPTUH, CBsI3b PA0OTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOW SHEPIuH, yCIOBUS PAaBHOBECHS
TBEPIOTO TEINa), IPH STOM HCIIOJIb30BaTh MATEMaTHUECKOE BHIPasKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB: ITpeoOpa3oBanwuii [ amuest, BToporo
U TPEThEro 3aKOHOB HpI0TOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCA M MEXAaHMUECKOM SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHMUS;

aHAJIM3UPOBATH M OOBACHATH TEIJIOBBIE MIPOLIECCH! U SIBICHUS, UCTIOJIB3Ys OCHOBHbIE mosioskeHnss MKT u 3akoHbI MONEKyIIpHOH (DHU3KMKU U TEPMOANHAMUKH (CBSI3b AABICHUS
UJeabHOTO Ta3a CO CpeAHel KMHETHYECKOW 3Heprueil TEIUIOBOro ABIMKEHUS M KOHLIEHTpAalUell ero MOJIEKYIN, CBs3b TEMIIEPATyphl BEIIECTBA CO CPEAHEH KMHETHUYECKOH
SHEepruei TemIoBOro JBMKEHHUS €r0 YaCTHIL, CBSI3b JaBJICHHUS UeabHOTO Ta3a C KOHIIEHTpaLuel MOJIEKyJI M eTo TeMIlepaTypoil, ypasHeHne MenneneeBa—Kuamneiipona, mepBslii
3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHHs SHEPIMH B TEIUIOBBIX MpOIEccax), MPH 3TOM HCIIOJIb30BaThb MAaTEeMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKAa3bIBaTb YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs1 Menaeneepa—Knanelpona;

aHaJM3UPOBATh M OOBSICHATH JCKTPUUECKHUE SIBJICHUS, UCIOJIb3Ysl OCHOBHBIC TIOJOKEHUS M 3aKOHBI 3JICKTPOAMHAMUKH (3aKOH COXPaHEHHUs dIEKTPUUYECKOro 3apsijia, 3aKOH
KYHOHa, MOTCHUHAJIBHOCTD 3JICKTPOCTATUYCCKOTO ITOJI, IPUHIIUITI CYTICPIIO3UIIUHN BJICKTPUICCKUX HOHCP'I, IIpU 3TOM yKa3bIBas YCJIOBUA IPUMCHUMOCTHU 3aKOHA Ky.]'IOHa, a TaK¥XKe
MPAKTHYECKH BaYKHBIC COOTHOIIEHMS: 3aKOHBI OMa TS y9acTKa IeTH | IS 3aMKHYTOH AIIEKTPUIecKol 1emnu, 3akoH Jxoymns—Jlenna, nmpasuna Kupxroda, 3akonsr dapanes
JUTSI DJIEKTPOJIN3A);

OIIMChIBATh (I)I/I?:I/I‘IGCKI/IC MIpOUCCChI U ABJICHHUA, UCIIOJIB3Ys BCIUMYHUHBI: IIEPEMCUICHHUEC, CKOPOCTh, YCKOPCHHUE, UMITYJIBC TCJIa U CUCTEMEI TCJI, CUJIa, MOMCHT CUJIbI, JaBJICHUC,
MOTEHIMANbHAS SHEPIUs, KUHETHYECKasi SHEPrus, MeXaHU4yecKasi SJHEPrusl, padoTa CHJIbI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHila TSKECTH, CHIIAa YIPYTOCTH, CHJla TPEHUS,
MOIITHOCTb, SHEPTHsl B3aUMOACHUCTBHS Tena ¢ 3eMiéil BOMU3M €€ MOBEpXHOCTH, PHEPTUs YIPYroi JeopManiy NpyKHHbI, KOJIUYECTBO TEIUIOThI, aOCOMIOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJWHAMUKE, BHYTPEHHSS SHEPIUsl WICATBHOTO OJHOATOMHOTO Tasa, paboTa MIealbHOTO ra3a, OTHOCHTENbHAS BIAXKHOCTh Bo3ayxa, KI1J] maeansHoro
TEIUIOBOTO JIBUTATEJISA; HIIEKTPUUECKOE I10JIe, HANPSHKEHHOCTDh 3JIEKTPUUYECKOTo IOJIs, HANPSDKEHHOCTH IMOJISl TOUEYHOrO 3apsiia WM 3apsHKCHHOIO IIapa B BaKyyMe U B
JU3JIEKTPHUKE, TOTEHIHAT 3JIEKTPOCTATUIECKOTO MOJIS, Pa3HOCTh MOTEHLIUAIOB, SIEKTPOABIKYIIAs CUIIa, CHJIa TOKA, HApsHDKEHUE, MOITHOCTD TOKA, AJIEKTpUUYEecKas EMKOCTb
IJIOCKOTO KOHJIEHCATOPa, COMPOTHBIIEHUE YYacTKa LIEMH C TOCTIeI0BAaTENbHBIM U MTapallIeIbHbIM COSTUHEHHEM PE3UCTOPOB, SHEPTHUS SIEKTPUUECKOTO OIS KOHIEHCATOPa;
OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (U3MUYECKUX SIBICHHW: MEXaHMYECKOE JBIKEHHE, TEIUIOBOE JBIKCHHE YAaCTHI] BEUIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE
nBIkeHue, 1updysus, uCapeHre, KUMeHHe U KOHAEHCALus, MJIaBJIeHHe W KPUCTAJUIM3aLsl, HAPABICHHOCTh TEIUIONEpeiaun, 3JICKTPU3auus TeJl, SKBUIOTEHINAIbHOCTD
MTOBEPXHOCTH 3apsHKEHHOTO ITPOBOTHUKA;

MPOBOJUTH HWCCIEIOBAHNE 3aBHUCUMOCTH OAHOW (PM3MYeCKOil BENMYMHBI OT JPYrOM C HCIOJb30BaHUEM MPSIMBIX H3MEPEHHH, NMPH STOM KOHCTPYHPOBaTh YCTaHOBKY,
(UKCHpPOBATh PE3YNBTATHI MOJYYCHHOM 3aBHCHUMOCTH (PM3MUYECKHX BEJIMYHMH B BUAE IpaMKOB C Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH H3MEPEHUH, AeiaTh BBIBOABI IO
pe3yJbTaTaM UcClleI0BaHus;

IIPOBOJUTHE KOCBECHHBIC U3MCPCHUA q)HSH‘IeCKI/IX BCJIMYMH, IPHU 3TOM BI)I6I/IpaTB ONTHUMAITbHBIN METOJ U3MECPCHU, OLICHUBATH a0COIMIOTHBIE 1 OTHOCUTEILHBIE MOrpe€IIHOCTHU
MPSIMBIX U KOCBEHHBIX U3MEPEHHH;

MPOBOJUTD OIBITHI IO MPOBEPKE MPEIJIOKEHHON THITOTE3bI: TNIAHUPOBATh SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAILHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJYYEHHBIE Pe3yIbTaThl
" ICJIaTh BBIBOJ O CTAaTyCE HpGHHO)KCHHOﬁ THUIIOTC3HI,

coOmoaTh mpaBmia 0e30MacHOTO TPyJAa MPHU MPOBEIECHUH UCCICIOBaHUN B paMKaxX y4eOHOIO J3KCIIEPUMEHTa, NMPAKTUKyMa M y4eOHO-HCCIIeIOBATEeIbCKON U MPOEKTHOU
JeSITENIbHOCTH € UCTIONIb30BAHUEM U3MEPUTENIFHBIX YCTPOMCTB 1 1a00paToOpHOro 000py10BaHuUS;

peliath pacy€THBIE 3a/laud C ABHO 33JJaHHOW M HESIBHO 3a/IaHHOMN (1)1/13quc1<0171 MOJICNTbIO; Ha OCHOBAaHWHW aHAJIM3a YCJIOBHUS OOOCHOBHIBATH BBI60p (1)I/I3I/Iqec1<0171 MOJIEIIH,
OTBe‘IaIOI]_[eﬁ Tpe60BaHI/I$[M 3aga4u, NpUMCHATH Q)OpMYJIBI, 3aKOHbI, 3aKOHOMEPHOCTHU U ITOCTYJIAaTbl (1)I/ISI/I‘I€CKI/IX Teopnﬁ IIpU HCIIOJIB30BAHUHU MATEMATHYCCKUX MCTOIOB



pelieHus 3axad, NPOBOAUTH PAacd€Thl Ha OCHOBAaHMM HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATH PE3YyJbTaThl U KOPPEKTHUPOBATH METOABI PELICHUSA C Y4ETOM IOTyYEHHBIX
PE3yIbTATOB;

pemaTh KauecTBEHHBIE 3a/1aud, TpeOyrolne IpUMEHEHHs 3HaHUI M3 pa3HBIX pa3fesioB Kypca (HU3UKH, a TaK)Ke MHTETpally 3HAHUHM M3 IPYTUX NpPEeAMETOB €CTECTBEHHO-
HAYYHOT'O LUKJIA: BBICTPAUBATh JIOTHYECKYIO LIEIIOUKY PACCY>KICHUH C OIOPON Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IJ151 OOBSCHEHUSI OCHOBHBIX IIPUHIUIIOB Pa0OThl U3MEPUTEIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U TEXHOJIOTHYECKUX IPOLIECCOB;
MPUBOIUTH MPHUMEPHI BKJIaJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

aHAJM3UPOBATh M OLIEHMBAThH MOCIECACTBUS OBITOBOM M NMPOW3BOACTBEHHOM NESATEIBHOCTH YEJIOBEKA, CBA3AHHOM C (PM3MUECKHUMHM IIPOLECCAaMH, C TMO3ULHMH 3KOJIOTHYECKON
0e301acHOCTH, MPEICTABICHUH O pallHOHATILHOM HPUPOIONOIE30BaHNH, & TAKKE PA3yMHOM HCIOJIb30BaHUH JOCTHIKEHUI HAYKU M TEXHOJIOTUH AJIS AalbHEHIIEro pa3BUTHS
YeJI0BEYEeCKOro 00IIeCTBa;

MPUMEHSTh pa3nyHble crlocoObl paboThl ¢ uH(pOpManueld (U3NYECKOr0 COAEPKaHHS C HCIOJIb30BAHHEM COBPEMEHHBIX WH(QOPMALMOHHBIX TEXHOJIOTHH, NPH 3TOM
WCTIONB30BaTh COBPEMEHHbBIE HH(POPMAIMOHHBIE TEXHOJIOTHH IS IOUCKA, IepepabOTKH U MPeIbIBICHUS Y1eOHOH U HayYHO-TIONYJIAPHON HH(POPMALIUK, CTPYKTYPHUPOBAaHUS U
WHTEpIpeTanuy HHGHOPMAILUY, MOyYSeHHOW U3 Pa3iMYHBIX MCTOYHWUKOB, KPUTHYCCKH aHAIM3UPOBAThH MOJydyaeMyr MH(OpMAIHIO W OICHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOLINXCS 3HaHUM, TaK U HA OCHOBE aHAJIM3a UCTOUYHUKA HH(POPMALIUHY;

NPOSIBJIATE OPraHU3aLMOHHBIE W MO3HABATEIbHBIE YMEHHUS CAMOCTOSTEIBHOTO IPHOOPETEHUs] HOBBIX 3HAHUH B MPOLIECCE BBIIOJIHEHUS INPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENBCKUX PA0OoT;

paboTaTh B TpyNIie ¢ UCTIONHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, MIIAHUPOBATh PadOTy IPYIITI, PAMOHAILHO PACHPEACTATh AESITENbHOCTh B HECTAHAAPTHBIX CUTYAIHSIX,
a/IeKBaTHO OLICHUBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB IPYIIIbI B PELICHUE pacCMaTpUBaeMOi IpoOIeMbl;

MPOSIBJIATH MOTHBAIMIO K OyAyIIei npodecCHOHaIbHOM AEITENbHOCTH M0 CHEIHUAILHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIISL.

K xonity oOyuenus B 11 knacce ipeAMETHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE JOJKHBI OTPa)XaTh CHOPMUPOBAHHOCTE Y O0YUAIOIINXCS YMEHUH:

MMOHUMATh POJIb (PU3UKH B IKOHOMHUYECKOM, TEXHOJOTHUECKOM, COUATIBHON M ITHYECKOM chepax NesATeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOHN HaydHOM
KapTUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUUECKON NEATEILHOCTH YEIOBEKA U AAIbHEUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUHU, 3HAUECHUE OMUCATENbHON, CUCTEMATU3UPYIOLLEH,
OOBSICHUTETFHON ¥ TTPOTHOCTHYECKOW (DYHKIMHA (HPU3HMUECKOW TEOPHH — DIEKTPOIMHAMUKH, CIIEIUAEHOW TEOPHH OTHOCHTEIHHOCTH, KBAHTOBOW (DM3UKHU, POIb (PH3NIECKOMN
Teopuu B (OPMUPOBAHUHM NPEJACTABICHUH O (U3MYSCKOW KApTUHE MHUpPA, MECTO (DU3MUYSCKOW KapTUHBI MHUpPa B OOIIEM pSJIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBJICHUI O PUPOJE;

pasnuyaTh yCJIOBHS NMPUMEHMMOCTH MOAENel (U3NYEeCKHX TN W MPOLECCOB (SBIEHHIA): OJHOPOJHOE 3JEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJISA, TAPMOHUYECKHE
KoJieOaHMs, MaTEeMaTUIECKUN MasSTHUK, WACATBbHBIN MPYKUHHBIA MasTHUK, TAPMOHUYECKHUE BOJHBI, HICATHHBIA KOJIeOaTeIbHBIM KOHTYp, TOHKAs JIMH3a, MOJEIEH aToMa,
aTOMHOTO s1/Ipa U KBAaHTOBOW MO/IENIN CBETA;

pasnuyaTh ycIoBwHs (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, IIOHMMATh BCEOOINH XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTH UCIIOB30BaHUS
YACTHBIX 3aKOHOB;

aQHAIM3UPOBATh M OOBSCHATH 3JCKTPOMATHUTHBIC TPOIECCHI M SBICHUS, HCIOIB3YS OCHOBHBIC TIOJIOKCHHSI M 3aKOHBI DJICKTPOJUHAMUKH M CIHEIUATBLHOW TEOPHH
OTHOCHTEIHHOCTH (3aKOH COXpaHEHWs JJIEKTPUYECKOTO 3apsja, cwia Awmmepa, cwia JIopeHIa, 3aKOH 3JeKTPOMAarHWTHOW WHAYKIWH, npasmwio Jlenma, cBsizp DJ[C
CaMOWHIYKIIHU B 3JIEMEHTE DIIEKTPUIECKOH IIeTIN CO CKOPOCTHI0 U3MEHEHUS! CIUTBI TOKA, MTOCTYJIATHI CIEIMATbHOW TEOPHH OTHOCUTEIHLHOCTH DWHINTEIHA);

aHAJIM3UPOBATh U OOBSICHITH KBAHTOBBIC IPOLIECCHI U SIBJICHUS, UCIIOJIb3Ys MOJIOKEHUS KBAaHTOBOW (hu3MKH (ypaBHeHue DiHmTeiiHa 1t GoTodrdhdexra, nepBoiii U BTOPOH
rocTynaTel bopa, MpUHITUTT COOTHOIIEHUS Heonpeaen¢éHHocTel | elizenbepra, 3aKOHBI COXPAHEHISI 3apsIIOBOTO M MacCOBOTO YHCENI U DHEPTHUHU B SIACPHBIX PEAKIUAX, 3aKOH
PaJMOaKTUBHOTO pacIiaja);

OIMKCHIBATh (U3UYCCKHUE IIPOIICCCHI U SIBICHUS, UCIIOJIb3YsI BEJIMUMHBL: HAMPSHKEHHOCTD JICKTPHUUECKOTO MOJIsA, TOTEHIHAIT 3JICKTPOCTATUYECKOTO MO0JIs, Pa3HOCTh MOTCHIINATIOB,
AIEKTPOIBIKYIIAS CHJIA, HHIYKITAS MATHUTHOTO TI0JIsl, MATHUTHBIN IIOTOK, CHjla AMIIepa, MHAYKTHBHOCTD, 3JIEKTPOIBIDKYIIAs CHUJIa CAMOWHTYKITAN, SHEPTHUS MAaTHUTHOTO TIOJIS



MPOBOJTHUKA C TOKOM, PENIITHUBUCTCKHI UMITYJILC, ITOJTHAS DHEPTHS], SHEPTHUS TIOKOSI CBOOOTHOM YaCTHUIIBI, SHEPTHUS ¥ UMITYJILC JOTOHA, MACCOBOE YHCIIO U 3aps] Spa, SHEPTUs
CBSI3H S7pa;

00BSCHATH 0OCOOCHHOCTH MPOTEKAHUS (PU3MUSCKUX ABJICHUIN: JICKTPOMArHUTHAsI MHAYKIUS, CAMOUHIYKIIHS, PE30HAHC, MHTep(epeHIIHNS BOIH, TU(PPAKIIUS, TUCTICPCHS, TIOTHOES
BHyTpeHHee OTpakeHue, poroanexrpruaecknii 3 ekt (hoTorddexr), anbda- n GeTa-pacmaisl saep, raMMa-u3IydeHne saep, Gu3udeckre MPUHIHIGI CIIEKTPATFHOTO aHAIN3a
1 paboTHI Ja3epa;

OTPEICTISATh HAITPABJICHUE UHIAYKIIMA MAarHUTHOTO TOJISl IIPOBOTHUKA C TOKOM, CHIIBI AMITepa U Cuiibl JIopeHna;

CTPOUTH N300paKeHHE, CO3]aBAEMOE TUIOCKUM 3epKaJIOM, TOHKOH JINH30#, ¥ pPaCCUUTHIBATh €0 XapaKTEPUCTUKH;

MIPUMEHATH OCHOBOIIOJIATAIOIIIE aCTPOHOMHIYECKHE TTOHITHS, TEOPUU U 3aKOHBI JJIS aHaIu3a U 00BACHEHHS (PU3NIECKIX MPOIIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTaTaKTHUECKOW CpeJie; ABIKEHUS HEOSCHBIX TEJ, IBOJIOIUH 3BE3/ U BeeneHHOH;

MPOBOJIUTH UCCIICAOBAHUE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYMH C UCIOJIB30BAHUEM IPSAMBIX U3MEPEHHM, IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHPOBAThH PE3YJIBTATHI
MOJTy4eHHON 3aBUCUMOCTH (PM3NIECKUX BETMYUH B BHJIE TPAPHUKOB C yIETOM aOCONIOTHBIX IOTPEITHOCTEH N3MEPEHH, JeNIaTh BHIBOKI 110 PE3yJIbTaTaM HCCIIEIOBAHHS,
MPOBOJIUTH KOCBEHHBIC M3MEPCHHS (DU3MUYSCKUX BEIIMYUH, IPU 3TOM BBHIOMpATh ONTHMAJIbHBIA METOA W3MEPEHHUS, OIICHUBATh a0COIIOTHBIC U OTHOCUTEIbHBIC MOTPEITHOCTH
HPSAMBIX U KOCBEHHBIX U3MEPECHMUI;

MIPOBOJIUTH OTIBITHI TI0 TIPOBEPKE MPEIOKEHHON TMIOTE3bI: INTAHUPOBATH IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBFHYIO YCTAHOBKY, aHAIIM3UPOBAThH MOIYyYEHHBIE Pe3yTbTaThl
Y JIeTIaTh BBIBOJI O CTaTyCe MPEAIOKEHHON THITOTE3BI;

OIMUCBIBATHL METOAbI NOJYUYCHHUS HAYUHBIX aCTPOHOMUYCCKUX 3HaHI/II‘/'I;

co0Jro1aTh TpaBuiia 0S30MaCHOTO TPyJa MPHU MPOBEICHUM HCCICIOBAaHUN B paMKax Y4eOHOTO SKCIEPHMEHTA, NMPAKTUKyMa W y4eOHO-HMCCIICIOBATCIBCKON U MPOCKTHON
JESTeLHOCTH C HCITONIF30BAaHUEM H3MEPHUTENFHBIX YCTPONCTB U 1a00paTOPHOTO 000PY/TOBAHHS,

peuiath pacuéTHBIC 3a/la4yM C SIBHO 3aJaHHON W HESBHO 3aJaHHOW (DM3MUECKOM MOJENIbI0: Ha OCHOBAaHMM aHAJU3a YCIIOBHUS BHIOMpAaTh (PU3NYECKHE MOJICIH, OTBEUAIOIIHE
TpeOOBaHUAM 3a7aul, IPUMEHATH HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3UUECKUX TEOPUIl PU MCHOJIH30BAHUH MaTEMAaTHYeCKUX METOJOB pelleHHs 3a/1ad,
MTPOBOIUTH PACUYETHI HA OCHOBAHNH UMEIONTUXCS JAaHHBIX, AaHATH3UPOBATh PE3YIBTAThl M KOPPEKTHPOBATH METOBI PEIICHHS C YIETOM TOIYICHHBIX PE3YIbTATOB;

pemaTe KauecTBeHHBIE 3a7auH, TpeOyIolue NpUMEHeHH 3HAHUM U3 Pa3HBIX Pa3lesioB Kypca (PH3UKH, a TakKe WHTErpaIlliy 3HAHUH U3 IPYTHX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO ITUKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYXICHUH C ONIOPOH HAa M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3MUECKHUE SIBIICHUS;

WCIIONIb30BaTh TEOPETUIECKUE 3HAHUS [T OOBSICHEHUS! OCHOBHBIX MTPHHIIMIIOB Pa00TH M3MEPUTENBHBIX TPUOOPOB, TEXHUIECKIX YCTPOHUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
MIPUBOJIUTH MPUMEPHI BKIIAJa POCCUICKUX W 3apyOeKHBIX YUYEHBIX-(OU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHA;

AQHAJIM3UPOBATh M OLICHUBATh TOCJICICTBUS OBITOBOM M MPOM3BOJCTBEHHON JEATEIBLHOCTH YEJIOBEKA, CBA3aHHOW C (PM3MYSCKUMH IPOIECCAMHU, C MO3UIMEM 3KOJOTHUECKOM
0€301acHOCTH, IPEICTABICHUI O PAIMOHAIBHOM MTPUPOJIOTIONH30BAHNY, & TAKIKE PAa3yMHOM HCIIOJIB30BAHNN JOCTHIKCHUN HAYKU W TEXHOJIOTHH JIJISl JallbHEHIIIero pa3BUTHUS
YeJI0BEYeCKOro 00IIecTBa;

MPUMEHSTh Pa3In4Hble crocoObl paboThl ¢ uHpopMalmeld (U3NYECKOro COACpKaHHWS C HCIOJIH30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH, MPH 3TOM
WCIIONIb30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, IepepaOd0TKU U MPEIbsIBICHNUS y4eOHOH 1 HayYHO-TIONMYIISIPHON HH(OpPMALIUHU, CTPYKTYpHUPOBAHUS H
WHTEpIIpeTaluyd WHGOPMAIMH, TTOJYyIeHHOW M3 Pa3IMYHBIX NCTOYHUKOB, KPUTHUECKH aHAIM3WPOBATH MOIy4aeMyr0 WHGOPMAIMIO U OIEHHBATh €€ TOCTOBEPHOCTh KaK Ha
OCHOBC NUMCIOLINXCA 3HaHHI71, TaK 1 Ha OCHOBC aHaJIn3a NCTOYHUKA I/IH(i)OpMaHI/II/I;

MPOSIBIISITh OPTaHM3AIMOHHBIE W ITIO3HABATEIbHBIE YMEHHS CaMOCTOSTEIBHOTO MPHOOPETCHHS HOBBIX 3HAHWW B TPOIECCE BBHINOIHEHUS TMPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATEIBCKUX PA0OT;

paboTaTh B TPYIIE C UCIIOHEHNUEM PA3INYHBIX COIMAIBHBIX POJIEH, MITaHNPOBATh paboTy IPYyMIIbI, PAMOHATIFHO PACTIPEAETSATh NEATENbHOCTh B HECTAHAAPTHBIX CUTYaIINsX,
aJICKBAaTHO OIIEHUBATH BKJIAJI KaXKJIOTO U3 YYaCTHHKOB IPYIIIBI B PELICHUE pacCMaTprUBaeMoi IPOOIeMbL;

MPOSIBIISITH MOTHBAIIHIO K Oy TyIiei mpodecCHOHALHON ASSITETLHOCTH 110 CIEIUATBHOCTIM (PH3UKO-TEXHUYECKOTO PO,

TEMATHYECKOE IINTAHUPOBAHUME
10 KJIACC



Ne HaumeHoBaHMe pa3einoB U TEM MPOrpaMMBI ‘ KonmuecTBo yacoB DnekTpoHHbIE (LU(PPOBBIC) 00pa30BaTEIbHBIC
n/n Bcero|  KonTpombHBIE I[TpakTHueckue pecypebl
paboThI paboThI
|Pa3nen 1. HAYUHBI METO/I TO3HAHUSA ITPUPO/IbI |
|1.1 HHaqumﬁ METOJ MTO3HAHUS IPUPOIBI H 6 H H HBI/I6J‘H/IOTCK3 LIOK https://m.edsoo.ru/7f41bf72 |
|I/IToro o paseiy “ 6 “ |
[Paznen 2. MEXAHUKA |
2.1 |[KunemaTuka 11 1 bubnunoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 ||[Iunamuka 11 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
2.3  ||Craruka TBEpPIOTO TENA 6 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
2.4 ||3aKOHBI COXpaHEHUS B MEXaHUKE 11 1 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
|I/IToro o pasfeny H 39 H |
|Pa3IleJ1 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA |
|3.1 HOCHOBBI MOJIEKYJIIPHOKMHETHYECKON TeOpUn H 15 H 1 H H |
|3.2 "TepMOI[I/IHaMI/IKa.TeHIIOBHe MAaIUHEI H 20 H 1 H H |
3.3 ||ArperaTtHble cocTosiHUs BeniecTBa. Da3oBbie 14 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
HePexo/Ibl
|I/IToro 10 pasziey H 49 H |
[Pasnen 4. JJEKTPOJJMHAMUKA |
4.1 | DaekTpudeckoe moJe 24 1 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
4.2  ||[llocTOSHHBIN 3IEKTPUIECKHN TOK 24 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
4.3 || Toku B pa3auyHBIX Cpeaax 6 bubnunoreka L{OK https://m.edsoo.ru/7f41bf72
|I/IToro 0 pasfeny H 54 H |
[Paznen 5. ®U3UYECKUI MPAKTUKYM |
|5.1 HdbmnquKHﬁ MPAKTHKYM H 16 H H 16 H |
|I/IToro 10 pasfeny H 16 H |
|Pe3epBHoe BpeEMs H 6 H H H |
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Ne

/1

HaumenoBanue Pa3aciioB U TEM IIPOrpaMMbI

KomnuectBo yacos

‘ OnektpoHHbIe (1I(POBEIE) 00pa3zoBaTENbHBIE

Bcero|  KonTpombHBIE I[TpakTHueckue pecypebl
paboThI paboThI

|OBILIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME || 170 || 9 | 16 |
11 KJIACC
Ne|| HammenoBaHme pasmenoB B TEM IIPOTPAMMBI ‘ KommdectBo yacor ‘ OnekTpoHHbIE (TH(POBHIE) 00pa3oBaTeIbHBIE PECYPCHI
n/n Bcero|| KonTposnbHbie [TpakTHyeckue paboThI
| paboThI

aznea 1. JIEKTPOJINHAMUKA

.1|[MaruuTHOE moie 14 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
1.2] DJIeKTpOMATrHUTHAST WHTYKITHSI 13 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
|I/IToro o pasfeny H 27 H |
IPazzen 2. KOJIEBAHHUS M BOJIHBI |
2.1||Mexanmnueckue KoIecOaHus 10 1 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
2.2] DJeKTpOMarHuTHBIC KoJeOaHus 15 1 bubnunoreka I{OK https://m.edsoo.ru/7f41c97c
2.3|[Mexannueckue u ANIEKTPOMArHUTHBIE BOJHBI 10 1 bubmuoreka L{OK https://m.edsoo.ru/7f41c97c
2.4][OnTuxa 25 1 bubauroreka I{OK https://m.edsoo.ru/7f41c97c
|I/IToro 0 pasfeIy H 60 H

|Pa311e.11 3. OCHOBbI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

[3.1][OcnoBEr CTO | 5 | 1 | |Bu6moTexa LIOK https://m.edsoo.ru/7f41c97c
|I/IToro 10 pasaery H 5 H

IPazzen 4. KBAHTOBASI ®U3UKA

4.1|KopmycKysipHO-BOJIHOBOH Jyajii3M 15 1 bubmmnoreka L{OK https://m.edsoo.ru/7f41c97c
4.2][®usuxa atoma 5 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.3|®usnxa atomuoro sS7pa U AIIEMEHTAPHBIX 5 1 bubnunoreka IJOK https://m.edsoo.ru/7f41c97c
| |[wacTun

Wroro mo pasaeiny H 25 H
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Ne || HawmmeHoBaHUE pa3eiioB U TEM IMPOTPAMMEI
/1

KonunuectBo yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTHueckue paboOTHI

OnexkTpoHHbIE (HU(PPOBLIE) 00pa30BaTEIbHBIE PECYPCHI

|Pa3z1eﬂ S. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

|

‘QHCMGHTH aCTPOHOMUU U aCTPO(DU3UKH H 12 H H HEI/IGJ‘H/IOTCK& ITOK https://m.edsoo.ru/7f41c97c |
|I/IToro 0 pasfeny “ 12 “ |
[Pazen 6. ®PU3UYECKHUI IPAKTUKYM |
‘(DI/I?,I/IquKMﬁ MIPaKTUKYM H 16 H H 16 H |
|I/IToro o pazneny “ 16 “ |
[Pazien 7. OBOBIIAIOIIEE IOBTOPEHUE |
7.1||Cuctemaru3anus 1 0000IEHUE TPEAMETHOTO 15

COACPIKAHUA U OIbITa ACATCIbHOCTH,

MPHOOPETEHHOTO NPY U3yUSHUH Kypca (DU3UKH

10 — 11 xaccos
|I/IToro o pasfeny H 15 H |
|P63€pBHOG BpeMsl H 10 H H H |
OBIIEE KOJIMYECTBO YACOB I10 170 9 16

ITPOT'PAMME
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