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PACCMOTPEHA YTBEPXJEHA
Ha 3aceJaHuu [Tpuxkazom Ne 67 ot 28.08.2023

HIeJarOrMYeCKOTO COBETA
npotokon Nel ot 28.08.2023

COI'JTACOBAHA

¢ YIpaBIISIIOIIUM COBETOM
MOY «TonmaueBckas
CPEIHSIS LIIKOJIa»

[Tpotokon Ne 1 ot
28.08.2023

PABOYAA INTPOT'PAMMA

1o OU3UKE (yrnyOJIeHHBINH VPOBEHB)

(yxa3aTp yueOHBIH MPEeAMET, Kypc)

YpoBeHb oOpa3zoBanus (Kiacc) cpeanee obmee,  10-11 kmacchl
(HaganbHOE O0IIEee, OCHOBHOE 0OIee 0Opa3oBaHUe C YKa3aHHEM KIIACCOB)

KomnuectBo yacoB 335

Yyurenn JleoutreBa Hanexxna MuxaisioBHa

[Iporpamma pazpadorana Ha ocHoBe DOII COO, yTBepXIEHHON MPUKA30M
Munucrepctsa npocsemenust Ne 371 ot 18.05.2023 u T'OC COO — 2021,
YTBEPKJAEHHOTO npuka3oM oT Ne 413 ot 17.05.2021

0. ToiaMmaueBo
2023 rox



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Takxke ¢ yuérom denepalbHONW pabouei
nporpaMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «PDusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBAET PEKOMEHYEMYIO IIOCIICAOBATEIIbHOCTE M3YYEHHS TEM U Pa3JelioB y4eOHOIo
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEICTaBICHNUE O LIENAX, COAEp)KaHUM, oOIIel cTpareruu oOy4eHMs, BOCHUTAHUSA U PA3BUTUSA
oOyyaromuxcs cpeAcTBaMH yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aqauu
npodeCCHOHATBLHON OPHEHTAIMM, HAlpaBJIEHO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSIBIEHUS CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo QusMke ONpenesstoTcs IUIaHUpyEeMble pe3yJibTaThl OCBOEHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlpPEeIMETHBIM M IMPEIMETHBIM pe3yibTaTraM OOydarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YriayOJI€HHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MUpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMBbIX
XuMmHel, Ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHHM MPUMEHATh HAYYHBIN METO/ MMO3HAHUS IIPU BHITIOJHEHUH UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHOBY Kkypca (HU3UKH Ha YPOBHE CPEAHEro OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIMUIIBI €0 TOCTPOECHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC ABIJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.



Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (JOpMUpPOBaHHME IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U TOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus MpeanonaracT UCIoIb30BaHUE T'YMaHUTApPHOTO
noteHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HMKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IIPEII0JIaracT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHMYECKHX M TEXHOJIOTMYECKUX MPHIIOKECHUN
U3y4EHHBIX TeOpuil U 3akoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOILUX IPEACTaBICHUI
Y COBpPEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyxAeHus Npo0ieM palMOHaIbHOTO IPUPOJIONIONIL30BAaHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

OcBoeHue cosepKaHusl MPOrpaMMBI 10 (PHU3UKE TOJHKHO OBITH OCTPOSHO HA MPHHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO 1oxo/a. s pU3uKy peainzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHoro mponecca. [l yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANBHBIE YYEHHUYECKHE OIBITHl TpU
U3y4eHHHM HOBOT'O MaTepuaia, JabopaTopHble paboThl U paboThI pakTUKyMa. B nmporpamme no
¢u3uke cucTeMa Y4YEHHYECKOIo JKCIEpUMEHTa, Ja0opaTOpHbIX paboT M MpPaKTHKyMa
IpEJICTaBlICHa €AMHBIM IepedyHeM. BpiOOp TemaTuku JUIsi STHUX BUAOB YYEHHYECKHX
IPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMU 0Opa3oBaTENbHOTO Ipolecca HCXOAs U3
0COOEHHOCTEH MOYpOYHOIO IUIAHUPOBAHMS M OCHalleHus KaOuHeta ¢usuku. Ilpu sTOM
o0ecreynBaeTcsi OBJaJIEHUE OOYYaIOUIMMHUCA YMEHUSIMH IPOBOAUTH TNPSMblE U KOCBEHHBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiroe BHUMaHKUE YAENAETCS PELIEHUIO0 PAaCUETHBIX M Ka4eCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IPHUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
bu3nyecKoil MoJIebl0, MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jesia Kypca, TaK U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. [l
KayeCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSAIOTCA 3ajJaHus Ha OOBsCHEHUe/NpecKa3aHue
NpoTeKaHUs (U3UYECKUX SBJICHUN U MPOLIECCOB B OKpY)KaoLIeH >KU3HM, TpeOyromue BbiOopa
bu3nyecKoil MoAenu AJisl CUTYalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

JeMoHCTpaliioHHOe  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C TPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH U 0OECHEUMBACT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMme 10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
AMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

OCHOBHBIMU LIEJIIMU U3Y4YEeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBJISIOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIIEHUS 00yYarOIUXCs K HAYYHOMY U3YyYEHHIO TPUPO/IbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABIEHUH O HAy4HOM METOJA€ TMo3HaHUs U  (GOPMHUPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U pyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUe yMEHUU OOBSACHATH SIBJICHHSI C UCHOJb30BaHUEM (U3NYECKUX 3HAHUNA U
HAYYHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHUE TPEICTABICHUA O PO (DU3WKU I Pa3BUTUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TMPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymei npodeccuoHaIbHON
JESTEIIbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K JaJbHEUIIEMY OOYYCHHIO B ITOM
HaIpaBJICHUU.

Joctuxenne 3TuUX Iieliell oOecriedrBaeTcs pelIeHHeM CIEAYIOIUX 3ajad B IMpollecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero oopa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHUH 00 00mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIFOYAs MEXAHHUKY, MOJEKYISIPHYIO (PU3UKY, SICKTPOANHAMHKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUe YMEHUI IPUMEHATh TEOPETUUYECKUE 3HAHUSA 151 00BACHEHUS (DU3HMUECKUX
SIBIICHUH B TIPUPOJIE M JUISI IPUHSATHS MPAKTUYSCKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOAPAa3yMEBAIOIINX CaMOCTOSATEIbHOE CO37aHue (PU3UUECKOW MOJEH, aJleKBaTHON
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB WM IPUHIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUA (PUIUUECKHUX
SKCIIEPUMEHTOB, aHaJIW3a M UWHTEpIpeTanuu UHopManuu, omnpeaeneHus JIOCTOBEPHOCTU
MOJIyYEHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUW ISl PA3BUTHUS YMEHHU MPOEKTHO-UCCIENOBATEIbCKON, TBOPYECKOM
JESITEIbHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodhecCHOHATBLHON NesSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yriyOnéHHBI ypOBEHb H3yuYEHUS
yueOHoro mpenMera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BbIOMpaETCs
00y4JarIUMUCs, TIAHUPYIOUIMMH TMPOJOKEHHEe 00pa30oBaHUs IO CIENHUATBHOCTAM (U3HUKO-
TEXHUUYECKOTO MPOUIIS.

Ha uzyuenue ¢usuku (yriayOnaEHHBIN YPOBEHB) HA YPOBHE CPEHEr0 00IIEeTro 00pa3oBaHUs
orBojuTcs 335 ywacos: B 10 kimacce — 170 gacoB (5 wacoB B Henenio), B 11 kimacce — 165 gacos (5
9JacoB B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCrepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[TorpentHocT n3MepeHuH HU3NIECKUX BETUMYHUH (A0COMIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, HIcaIbHAsl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. duznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pone u mecro ¢u3uku B (GOpMHPOBAHUM COBPEMEHHOH Hay4yHOM KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm:

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMkeHMs. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHuE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTrO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHOM TOUKU
OT BpEMEHU U UX TpapuKu.

KpuBonnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepUaIbHON TOYKH 110 OKPY)KHOCTH. YTJIOBas U
auHelHas ckopocTb. Ilepmon u vacrora obOpamenusi. LleHTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTeslbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuuyeckue YCTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHl: CIHAOMETp, JBHKEHHE
CHaps/10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCHIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmionenue npuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

Hampasrienne ckopocTH pyu ABUKEHUU 0 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOpE.

CpaBHeHHME NyTEW, TPACKTOPHUI, CKOPOCTEN IBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX

CHUCTEMax OTCYETA.
Jlabopamopmuwie pabomor:
1. «M3ydenne nBWKEHWsS Tena, OPOIIEHHOTO TOPM30HTaIbHO. IIpoBepKa THIOTE3BI O

IIPSMOM IIPONOPLMOHAIBLHON 3aBUCHUMOCTH MEKJY IaJbHOCTBIO IOJETA M HAYAJIBHOU
CKOPOCTBIO TENa.

2. «M3yvenue IBUKEHUS TeJla 110 OKPYKHOCTH € MOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIOY.

Tema 2. /lunamuxa.

Ilepseiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
["anunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONPEAETICHUE, IPUMEDHI).

Macca tena. Cuina. [IpuHnumn cyneprno3umnmuu cuil.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperunii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PAaBUTALIMOHHON 1 UHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
IOBEPXHOCTBIO IUIAHETBI W OT reorpauueckoil MmupoTsl. J[BukKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIXYIIErocs ¢ yCKOPEHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWJIA TPEHMs IOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WJIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO ABUKCHUS.

Hasnenue. I'mapocratnueckoe napinenue. Cuiia Apxumena.

TexHHueckne yCTpOHCTBA M TEXHOJIOTMUYECKHE ITPOLECCHl: IMOAIIUIIHUKN, ABUKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUS TN B MHEPLMAIBHBIX M HEMHEPLMAIBHBIX CUCTEMAaxX OTCUETA.

[TpyHIMII OTHOCUTEIIBHOCTH.

Kauenne nByX WIWIMHIAPOB WM IIApOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHue paBHOAECHCTBYIOLIEH MPUTIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MAacChl Teja
Ha €r0 YCKOPEHUE B MHEPLIMAIBLHONW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIEHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NIaICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUS.

Jlabopamopnwvie pabomowi:

3. ((I/IBMCpCHI/IC JKCCTKOCTH IPYKKUHBD).

4. «U3mepenre k0>GPHUIMEHTA TPEHHUS CKOJIbKEHHU.
Tema 3. Cmamuka meépoozo mena.



AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcU BpaiueHus. [lneyo cumbl. CroxkeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TeEa.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHuYecKrue YCTPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: KPOHIITEWH, CTPOUTEIIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Jemoncmpavyuu.

YcnoBus paBHOBECHSI.

Bunael paBHOBeCHS.

Jlabopamopuvie padomor:

5. «M3yueHue paBHOBECHs TeJa MO/ AEHCTBMEM HECKOIBKHMX CHID».

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIA/(b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

Nmnynbec maTepuanbHOW TOYKH, CUCTEMbI MaT€pUalIbHbIX ToueK. LleHTp macc cucrtembl
MaTepHualbHbIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMIynbC CUIIbl 1 I3BMEHEHHE UMITYJIbCa TEa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnyibca MarepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

Pabora cunbel Ha MaloM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpeacTaBiIeHUe
paboTHI CHUJIBI.

MOoOIIIHOCTh CHIIBL.

Kunerndeckass sHeprus MmaTepualbHOW TOYKH. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[ToreHManbHBIE W HEMOTEHIMANbHbIE CUJbl. [loTeHnmanbHag sHeprus. [loreHunanbHas
SHeprus ynpyro aeopmupoBaHHON TpyXuHBI. [loTeHIMaNbHAsS HEPTHsS Tela B OJHOPOJAHOM
rpaBUTaiMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
mapa (BHyTpH | BHE I1apa). Bropas kocmudeckasi CKOpocTh. TpeThs KOCMHUECKasi CKOPOCTb.

CBs13b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DIHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHHS] MEXaHUUECKOW SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum [ UACaIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKON IHEPTUU.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: JBUKEHHUE DPAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHre MOIHOCTH CHUIIBL.

N3menenune sHepruu Tesa mpu COBEPIICHUH paOOTHI.

B3auMHbIe NpeBpalieHUs] KHHETUYECKONM M MOTEHUHAIBHOM SHEPTHM IpHU ACHUCTBUU HA
TEJIO CUJIBbI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Ipu CBOOOTHOM MAJACHUU.



Jlabopamopnwvie pabomoi:

6. «3ydenue 3aKOHA COXPAHEHHUS SHEPTHI.

Omnpenenenne pabOThI CHIIBI TPEHUS P IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeOpUU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyIsipHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocuoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YacTHI] BellecTBa. MOAENN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJ U OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mousiekysn (aromoB). KommuuectBo
BeectBa. [locTostHHas ABoraapo.

TenmoBoe paBHoBecue. TemmnepaTypa u crocodbl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mogenp uAcalbHOTO rasa B MOJEKYJISIPHO-KMHETHMYECKOM TEOpUHU: 4YacTHLBI rasa
JBUKYTCSI XaOTUYECKU U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temneparyp KenpBuna). 3axon Jlanmprona. M3omporecchl B uaealibHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHrne U30MpoOLECcCOB: U30TepMa,
u30xopa, nzodapa.

CBs3p MEXIy [aBJI€HUEM U CpeAHEW KHUHETHYECKOW DSHEpruei MOoCTyNnaTelbHOIro
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJIEKYJISPHO-
KUHETHYECKOU TEOPUHU UJICAIIBHOTO rasa).

CBsi3p  aOCOJIIOTHOW — TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOUM dHEPrueH MOCTyNaTeIbHOIO TEIUIOBOTO JBUKEHHUS €€ YaCTHLL.

TexHu4yecKkue yCTPOMCTBA U TEXHOJOTHYECKHUE TMIPOIIECCHI: TEPMOMETp, Oapomerp,
[I0JIy4E€HUE HAHOMATEPUAJIOB.

Hemoncmpavyuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Juddyzus xuakoctent.

Mopens onbita LlTepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpUCTaNINYeCKUX PEILETOK.

HaGnronenue u uccnepoBaHie H30MpOLIECCOB.

Jlabopamopnuvie pabomoi:

7. «JxcnepuMeHTanbHas MpoBepka 3akoHa Ieii-JIroccaka»
8. «M3yueHne H30TEPMUYECKOTO MPOLIECCaN.

9. «M3yueHne H30XOPHOTO MPOLECCaN»

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEUNIHUX  YCJIOBUH i
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. I[lapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEHHE 3HAYECHUS BEJIWYWH, ONMHCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano repmoguHaMuku. CaMonpou3BoOJIbHAs peslakcalis TepMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wuzaeanpHOro raza B TEPMOJWHAMHMKE — CHCTEMA YPAaBHEHMI: ypaBHEHHE
MenpeneeBa—Knanelipona u BbIpaX€HHUE Il BHYTPEHHEW SHEPruu. Y CIOBUS INPUMEHUMOCTU
TOM MOJENIU: HU3Kas KOHIEHTpAIMs 4YacTUIl, BBICOKHE TeMIlepaTypbl. BripaxkeHue s
BHYTPEHHEHN 3HEPTrUy OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Bhruncienne paboThl o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KosmmuectBo TemioTel. TeIIOEMKOCTh Tena. YIenpHAas W MOJSPHAs TEIIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM npoiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemioTel U paborta
KaK MEpbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM i1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSHHME TEPMOIAMHAMHYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TepMOJAMHAMHKHU JJiIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO TEpeiaTh
TEIJIOTY OT O0oJiee XOJOJAHOrOo Tela K OoJjiee Harperomy 0Oe3 kommneHcaruu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl UCIIOJIb30BaHUS TEIUIOBBIX JABHUTareNel. TeroBoe 3arps3HeHue
OKpPY’KaroIlle Cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIbHUK, KOHAUIMOHED,
MU3ENIbHBIA U KapOIOpaTOpHBIA JIBUTaTeNd, MapoBas TypOWHA, TOJYyYEHHE CBEPXHHU3KHUX
TEeMIIepaTyp, YTWUIU3AIMS «TETUIOBBIX» OTXOJOB C HCIIOJIb30BAHHEM TEIUIOBOIO HAcoca,
yTUIU3alKsg OMOOPraHUYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOI M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenune TemmepaTypsl pu aquadaTHIeCKOM PacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEMIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aguabaTHOTo mpoiiecca.

KoMmbroTepHbie MOIENH TETUTOBBIX TBUTATENCH.

Jlabopamopnuwvie pabomoi:

10. «M3mepenue ynenbHOM TEMIOEMKOCTH TBEPIOTO TEJIay.
Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwme wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUs.

Haceimennsle M HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUs HACHIIIEHHOTO TIapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIEHHOTO
napa. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckrne u amopdHbie Tena. AHM30TPOIHS CBOWCTB KPUCTAJLIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyoaumanus.



Hedopmaruu tBEpHoro Tema. Pactsbkenune u cxarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmariuii.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U JTMHEHHOE pacIIUpeHUE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWM YAaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHOCcTHOE HaTsmKeHHE. KoadduIMeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUA. [laBieHue mojJ MCKpUBJIEHHON MTOBEPXHOCTHIO xuakocTH. ®opmyina Jlamnaca.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE TMPOIECChl: JKUIKUE KPUCTAIUIBI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TeroBoe pacimmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBJICHUU.

N3MmepeHne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnbITHl ¢ MBUIBHBIMU TUIEHKAMH.

CmauuBaHmue.

Kanwnsipasie sBieHus.

Mojenu HeHbIOTOHOBCKOM KHUJKOCTH.

CnocoObI U3MEPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus M MIIABJICHUS KPUCTAITHYECKOTO BEIIECTRA.

Bune! nedpopmanuii.

Hab6nronenue mansix aedopMarmii.

Jlabopamopuwvie pabomul, npakmukym:

11. «3mepenne aGCoMrOTHOIM BIaKHOCTH BO3IyXa M OLIEHKA MACChI APOB B TOMELIECHUN .
12. «M3mepenne ko> puilenTa MOBEPXHOCTHOTO HATSKEHHUS.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3aps. [IBa BHIa 3JIEKTPUYECKHUX
3apsanoB. IIpOBONHMKM, NMPIEKTPUKH U MOJYHPOBOAHMKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3JEKTPUUECKUE 3apsbl.

Hampsok€anocts  anektpudeckoro mois. IIpoGubsiit 3apsn. JluHum HanpsxEHHOCTH
aneKTprudeckoro nosst. OQHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSKEHHUE.
[TorenunanbHass ~ dHEprus  3apsga B JJEKTPOCTAaTHUYECKOM  IIOJIE. ITorenunan
aneKTpocTaThuyeckoro mosis. CBs3p HANpPsDKEHHOCTH TOJIE W PAa3sHOCTH TOTEHIUAIOB st
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEPHO 3apsKeHHOW OECKOHEYHOW TIIOCKOCTH.
KaptrHbl TMHMI HANPSy)KEHHOCTU ATUX MOJIEN M 3KBUIIOTEHINATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.



JIMPNEeKTPUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(M3neKkTpudeckas NpoOHUIaeMOCTh BEIIECTBA.

Kongencarop. OneKTpOoEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapannenbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOEe — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue ycTpOMCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOIL, JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE JIEKTPOIIPHOOPOB, KOHACHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3apsSKEHHBIX IIAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monuens 3nekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM I1OJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpoicTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOM U IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOro MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apsiKa U pa3psKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Tema 2. Ilocmoannwiil 31eKmpuvecKuil Mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymeCTBOBAaHMSI IOCTOSIHHOTO —3JIEKTPUYECKOro TOKa. VCTOuHMKM TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa a1 yyacTKa LenH.

ONEKTPUYECKOe  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAAM IIONEPEYHOr0 CEYEHHUs. Y IENbHOE CONPOTHBIICHHE
BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenuna.

MoOIIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnioBasi MOLIHOCTD, BbIEsieMasi Ha Pe3UCTOpeE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJHOM
(3aMKHYTO) 3J1€eKTpHUecKOi enu. MOIIHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJIOTUYECKUE TMPOILIECCHI: aMIIepMETpP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HampsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIATA
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.



HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBICHHUS TP  TOCTOSTHHOM
HaIpsKECHUU.
[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.
Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJIOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA
B IICIIH.
Jlabopamopnwvie padbomot, npaKmuKym.
13. «M3mepenue yaensHOro CONpOTHBIICHUS IIPOBOHUKA.
14. (Mccnenosanue nocneaoBaTeIbHOIO M NapaiielbHOrO COSINHEHHUS IIPOBOJHUKOBY.

15. «Msmepenne DJIC v BHYTPEHHETO CONPOTHBIIEHUS HCTOYHHUKA TOKAY.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuyeckas MIPOBOAUMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIMTHYECKAs IHUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes ISl dJIEKTPOIH3a.

OnekTpuueckuidi TOK B razax. CaMOCTOSITENIBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psAHble JIaMIIbI,
3JIEKTPOHHO-Ty4eBasi TpyOKa, MOJTYHNPOBOJHUKOBBIE HPUOOPHI: TUOJ, TPaH3UCTOP, (POTOAHOA,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA QJIIOMHHMS, OSJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U NOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Jlabopamopuwvie padbomul, npaKmuKym:

16. «Onpenenenne >1eKTPOXUMHYECKOTO SKBUBAIIEHTA MEIH.

MexnpeaMeTHbie CBA3H.

N3yuenne kypca ¢puszuku yriayonéaHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C YYETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMuUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJECHHE,
AKCTIEPUMEHT, MOJCITUPOBAHNE, MOJICITh, U3MEPEHHUE, TIOTPEITHOCTH H3MEPEHHA, N3MEPUTEITLHBIC
npuOopsl, nudposas nadbopaTopusl.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiliHas ¢yHkumsa, mnapabona,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,



KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCH
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOM mpupoje, Auddysus, ocMoc, TEII000MEH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelpl,  yTUIW3alus
OMOOpPraHNYECKOro TOILIMBA JJISi BHIPAOOTKH «TEIUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKHUE SIBJICHUS B XKUBOM NPUPOJE.

Xumua: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELICCTBA,
MOJISIpHAsl Macca, MoJIyYeHUe HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUYECKAS
JCCOLMalus, TajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHoCcTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCIOIB30BAHUEM MEXAHU3MOB, YUET CYyXOro U
KUJKOTO TPEeHHsT B TEXHUKE, CTaTUYECKUE KOHCTPYKUMH (KPOHIITEWH, peuéryaThie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM IOJYYEHHSI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE
HAaHOMATEpHAJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHBIC JTAMITBI, TIOTYIPOBOJHIUKOBBIE IPHOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB M IMPOBOJHHKOB C TOKOM. MarHuTHOe IoJIe.
Bektop maruutHOM uHIYKIUU. [[pUHIUT Cynepno3UIIMy MarHUTHBIX ToJieil. JINHUKM MarHUTHOM
WHIYKITUH.

MarnuTHoOe 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO TMPOBOJIHUKA, KATYIIKA U KPYrOBOTO
BUTKa). OmbIT Dpcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cwna Jlopenna, e€ HampaBlieHHEe W MOJIYyJb. JIBUKEHUE 3apsHKEHHOM 4YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsl JlopeHiia.

MarnuTHoe nosje B BeniecTBe. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHU4YecKkne YCTpPOWCTBA M TEXHOJOTMYECKHUE NPOLECCh: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJICKTPOMAarHUTOB, TECTEP-MYIbTUMETpP, DSJIEKTPOABUTATENb SKOOH, ycKOpUTENTH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMIA WHAYKIMA MarHATHOTO TIONS TOJOCOBOTO U MOIKOBOOOPa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nvHWI MarHUTHOW WHIYKIMWA TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmronenne ABMXEHUS MydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBHS SMEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIIEKTPUUECKON CHCTEMBI.

Jlabopamopmuwvie padbomot, npaKmukym:



1. Hccnenoanune neiicTBUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.
2. V3ydeHune 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Tema 5. DnexmpomacHumnan uHOYKYuUs.

SIBiieHME AIEKTPOMArHUTHOM MHAYKUMH. [ToTok BekTopa MarHUTHON WHAYKIMU. DJC
WHIYKIUU. 3aKoH 3jeKkTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe anexTpuueckoe moJie.
Toxku dyko.

O/C uHAyKIMH B IPOBOAHUKE, IBUXKYIEMCS] B OJJHOPOIHOM MarHUTHOM TOJIE.

IIpaBuiio Jlenua.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camounAykiuu. 3J1C caMOMHIyKIIUU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TMOoJe.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMYECKHME TPOLECCHl: HWHAYKIIMOHHAS TIeYb,
COJICHOM]I, 3alIUTa OT 3JICKTPU3ALMH TEJ IIPH JIBXKEHUH B MAarHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMArHuTHOM UHIYKITHH.

Uccnenoanne 3aBucumoctd DJIC WHAYKIMU OT CKOPOCTH HM3MEHEHUS MAarHUTHOTO
MOTOKaA.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTlFOMUHUEBOM (MeaHOM) TpyOe.

SIBieHre CaMOMHTYKIUH.

Uccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHS CHJIbI TOKa B
LEMH.

Jlabopamopusle padbomol, npaKmuKym.

3. Uccnenosanue sBIE€HUS 31€KTPOMArHUTHON MHIYKIHHY.

4. I/ICCJ'IGI[OBaHl/Ie ABJICHUSA CAMOWHIAYKIIUH.

Pa3nen 5. KoJsieGanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOeOaHMS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
DHEpPreTHYecKoe  ONMHUCAaHWe (3aKOH COXpaHEHUsT MEXaHWYeCKOW dHepruu). BwiBox
TUHAMHYECKOTO OMHCAaHWs TAapMOHHYECKHX KONEOaHWM W3 HUX OJHEPreTHYecKoro u
KMHEMaTHYECKOTO OMKMCAHMUS.

AmMmmtyaa u ¢aza koneOaHui. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMILTUTYIaMH KoJie0aHUH €€ CKOPOCTH U YCKOPEHHSI.

[lepuon u yactota konebanuid. [leproa MaabpIx CBOOOAHBIX KOJIEOAHUIT MaTeMaTHYEeCKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux KoneOanusx. BwiHyxkaeHHBIE KoyeOaHusa. Pe3oHaHc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ P€30HAHCHOM KpUBOU. ABTOKOJIEOaHHUS.

TexHU4eckne yCTPONCTBA M TEXHOJIOTMUECKHE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch KonedaTeIbHOro ABMKEHUS.

Habmronenre He3aBUCHMOCTH TepHO/ia MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.



HccnenoBanue 3aTyxaromux KojaeOaHWi W 3aBUCHMOCTH TIEPHO/Ia CBOOOHBIX KoJieOaHUH
OT COTPOTHBIICHUS.

HccnenoBanue kosneOaHWii rpy3a Ha MAacCHBHOM NpPYKHHE C LENb0 (OpMHUPOBAHUS
npeJcTaBIeHU 00 naeanbHON MOJENN NPYKUHHOTO MasTHHUKA.

3aKoH COXpaHEeHMsI SHEPTUU IpU KojieOaHUsX rpy3a Ha MpYyKUHE.

HccnenoBanrie BEIHYKICHHBIX KOJCOAHUIA.

Hab6nonenue pezonanca.

Jlabopamopmuwvie padbomut, npakmukym:

5. HSMepeHI/IC nepuoga CBO6OI[HBIX KoJIe0aHuil HUTSHOTO U IMPYKUHHOT'O MAasATHHUKOB.

6. Onpenenenne yckopeHns CBOGOIHOTO MaJeHHUS TIPH MTOMOIIH MasTHHKA

Tema 2. InexkmpomazHumnole Koedanus.

Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEHcATOpa C
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJIEATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxaromue JJIEKTPOMAarHUTHBIE —KoJieOaHUs. BBIHYKACHHBIE AJIEKTPOMArHUTHBIC
KOJIeOaHusI.

IlepemeHHBI TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKAa M HAIIPSKEHUSI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHycouJabHbIN epeMEHHbIN TOK. Pe3ncTop, KOHAEHCATOp U KaTyIIKa UHYKTUBHOCTU
B LIENIM CHHYCOUJAJIBHOTO IIEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsukeHui.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOieHue 3IeKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKHE PHUCKHU IPU IMPOU3BOJACTBE 3JeKTposHepruu. KynbTypa ucnosb3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NepPEeMEHHOr0 TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIeOaHUs.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuunorpamMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTyXalOIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHUTHOTO T€HEpATOpa.

BbIHY)X1eHHbIE CHHYCOMIANIbHBIE KOJIEOaHNUS.

Pesucrop, karymika UHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYCTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.

Mosienb TUHUY 3IIEKTPOIIEepe1adH.

Jlabopamopuwvie padbomot, npaKmuKym:

7. VccnemoBaHue TEPEMEHHOTO TOKA  4epe3  MOCIENOBATENbHO  COEAMHEHHBIE

KOHJIEHCATOp, KaTyLIKY U PE3UCTOP.
Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.



MexaHuuyeckue BOJIHBI, YCIIOBUS HX pacrpocTpaHeHus. [lomepedynble W TpoOAOTbHBIE
BoJIHBI. Ilepuon, ckopocTe pacnpocTpaHeHus U AJMHA BOJNHBI. CBONCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIEeH Cpeibl.

ONEKTPOMarHUTHBIE BOJHBI. YCJIOBMSI M3JIyYEHHUS 3JEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  9JIEKTPOMAarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJICHHE, MOJSIpU3aLIUs,
uHTephepeHIus U TudpaKiiusl.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TeJIEeBH30p, aHTeHHa, Tenepon, CBY-meub, yabTpazByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJTMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmroienue oTpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Ha6mronenne naTepdepeHimm u qudpakiiui MEXaHHIeCKHX BOJTH.

AKYCTHYECKHI1 pe30HaHC.

CaolicTBa yabTpa3ByKa U €ro MpUMEHEHHUE.

Habmioienue CBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
Kosie0aHuM.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

OO6HapyxeHne HH(PPaKpacHOTo U YIbTPa(hHUOIETOBOrO U3ITy4EHHH.

Jlabopamopmuwvie padomot, npAKmuKy:

8. Ms3yuenue nmapamMeTpoB 3ByKOBOM BOIHBL.

Tema 4. Onmuka.

[IpssMosMHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpPOAHOM cpene. Jlyu cera. TouyeuHslit
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IIIOCKOM
3epkane. Chepruueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJIECHHsS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3zaTenab MpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUIIEHHUE JUIMH BOJIH MPH NEPEXOJEe MOHOXPOMATHYECKOTO CBETA YEpe3 IPaHUIly pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpenenpHblil yroi oJHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
ONTUYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTesl IPEIOMIICHUS.



®opmylia TOHKOH JMH3bL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JIMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoeHne n300pakeHUI TOYKH U OTPE3Ka MPSIMON B COOMPAIONINX U PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias ciocoOHocTb. ['11a3 Kak ontuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HAOMIO/IEHUsI MAaKCUMYMOB U MHUHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMepsl kitaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JludpakumonHas pemérka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHudyeckue yCTpOMCTBa M TEXHOJOTMYECKHE IPOLECChl: OYKH, JyIa, IEepPUCKOIl,
¢doroanmapar, MHUKPOCKOI, MPOSKIMOHHBIA amnmapaT, MPOCBETICHUE OINTUKU, BOJOKOHHAs
ONTHKA, TU(PAKITUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMIIeHUS CBETA.

Habumroienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX MTYYKOB UYepe3 IIOCKONAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

HaOronenne nBeTOB TOHKHUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3ydeHne AuppakIMOHHON PEIIETKH.

Hab6monenue qudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucrnepcuu cBeTa.

Habmroienue nonsipuszamnuu cBeTa.

[TprMmeHeHre noIApOUI0B ISl U3YUEHHSI MEXaHUYECKUX HaNPSKCHUH.

Jlabopamopmnwvie padomot, npAKmuKy:

9. Usmepenue nokasarens IpeaoMIEHHUS CTEKIIA.

10.13mepenne pokyCHOTO pacCTOSHUS PacCEMBAIOLINX JIMH3.

11.Ha6monenne muppakuum, uHTepdHepEeHIIMH 1 MONAPU3ALMH CBETA.

12 .Wi3mepenue AIMHBI CBETOBOI BOJIHBL.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHnIBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHu
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBai.  [IpeoOpasoBanust  Jlopenua.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHE BPEMEHU U COKpAalllEHUE
JUTVHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPIHUs TOKOSI.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: CIIYyTHUKOBBIE INPUEMHHUKY,
YCKOPUTEIHN 3apsDKEHHBIX YACTHII.



Jlabopamopuwvie padbomut, npakmukym:

13.0Onpenenenne ummysnabca ¥ SHEPTMU PEIATHBHCTCKHX dacTHIl (10 QoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM TIOJIE).

Paszgean 7. KBantoBas pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TeTIOBOE U3NydeHHE (M3IydeHHEe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (POTOHA.

®dotoapdexrt. OnmpiTel A. I'. Ctonerosa. 3akonsl GoTtodrddekra. YpaBHeHHEe DUHITEIHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHune cBera (B YacTHOCTH, IaBJICHHE CBETa Ha aOCOJIOTHO TOTJIOLIAIOIIYIO U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIeOenena.

BosHoBbie cBoiicTBa yactull. Bomnel ae bpoitnsa. Jliuna BonHbl 1e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3alMM  JBUXKylleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Hudpakius 3JIeKTpOHOB Ha KpUCTaJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs Heonpenenénnoctei ['eitzendepra.

TexHU4YeCcKHue yCTPOWCTBA M TEXHOJOTMUYECKHE IMPOLIECCHI: CIEKTPOMETP, (POTOIIEMEHT,
(dboToIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUOI.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Jlabopamopnvie pabomul, npaKmuKym:

14 .ViccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pPe3 CBETOAMO/ OT HAIIPSKEHHS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapuas mozens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u mormomieHHe (OTOHOB MPH MEpexoje aromMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunei ciektpoB. CriekTp ypoBHEH 3HEPIUM aTOMa BOAOPOIa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHU4YecKkne YyCTPOHMCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHEKTPaJIbHBIM aHaIHU3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbita Pezepdopaa.

Habnronenne nuHeHyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Jlabopamopmnwvie padbomot, nPAKMUKYM

15. Habmonenue TMHENYaToOro CreKTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJIOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.



Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4uciio sipa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITy4eHHeE.

3aKOH paJUOaKTHBHOrO pacmaia. PaanoakTuBHble u30TONBI B mpupoae. CBoiicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BausHue paaroakTHBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTopbl. [IpoGiemsl
YIOPaBIsSEMOro TEPMOSAECPHOTO CHHTE3a. OKOJIOIMYECKME AaCIEKThl pa3BUTUS  sIEPHOM
SHEPreTUKHU.

MeTobl perucTpaluy U UCCIeA0BaHUs AIEMEHTAPHBIX YACTHII.

OyHaaMeHTalbHbIe B3auMOJeicTBUSA. baproHnbl, Me30HbI U JenToHbI. [IpencraBieHue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoiicTBa M TEXHOJIOTMUYECKUE MPOIIECCHl: JO3UMETp, kamepa BuibcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Jlabopamopnvie pabomul, npAKMUKYM:

16.WccnenoBanne TpekoB yacTHIl (110 TOTOBBIM GoTOrpadusm).

Pa3nen 8. DiieMeHTBHI aCTPOHOMUM U ACTPOPU3NKH.

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHE
actpoHoMud. [IpUMEHMMOCTh 3aKOHOB (GU3UKUA Ui OOBSCHEHUS MPUPOIBI KOCMHYECKHX
00BEKTOB.

Metoapl acTpOHOMHUYECKHX HccleqoBaHu. COBpPEMEHHbIE ONTHYECKHUE TEJIECKOIIbI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUAUMOE JABH)KEHUE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/bI, WX OCHOBHBIE XapakTEePUCTHUKU. JlmarpamMma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3] IVIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U 3BOTOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwkenne Connna B ['anmaktuke. Turbt
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ObIPHI B SAPAX TFalaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonbmioro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TIJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH JJi1  ONpeAesieHUus] TOJOXKeHUs HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3/11si CEeBEpPHOTO MOIylIapus U IpKue 3BE3/IbI.

Hab6mronenus B Teneckon JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3/IHBIX CKOTUICHU.

Du3nYecKHl MPAKTUKYM.



Crioco0b! n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OleHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX THIIOTe3 (BBIOOp M3 paboT, ONMHUCAHHBIX B TEMaTHYECKUX
pazzenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, IPAKTUKYM).

Oo6o0maroniee MoOBTOpPeHME.

OO0oOumenne W cucTeMaTH3alMs  COAEp)KaHMsl  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHas (pu3nKa ¥ TEPMOJUHAMUKA», «IJIEKTpOoANHAMUKAY, «KoineOaHUS M BOIHBI»,
«OCHOBBI CHENHMATBHON TEOPHUH OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMMH U acTPOUBUKIY.

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOW cdepax IeATETbHOCTH 4YeNoBEeKa, pOoJib M MeCTO (HU3MKM W acCTPOHOMHH B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DyHKIMH pru3nueckoit TeopuH, poib GU3NIECKON Teopuu
B (popMHpOBaHUM MpEACTaBICHUN O (PU3NYECKON KapTUHE MHpa, MECTO (U3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C YUETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHME, HaydHbIM (akr, rumoresa, (usznuyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, MOEIIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIC
npuOopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIHMU: CHUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPJHMHAT, CIIOKEHHE BEKTOpOB. IIpoun3Bo/HBIE 35I€eMEHTApHBIX (DYHKIIHIA.
[Tpu3Haku no100us TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonocua: >nekrpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHble IBUKEHUS B
JKUBOM  NpPUPOAE,  DKOJOTMYECKHME  PUCKA  TIPU  IPOU3BOJACTBE  IJIEKTPOIHEPTHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

T'eozpachusa: marHuTHBIE MONIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX PyA, POTOChEMKA 3eMHON
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHeHHE MOCTOSHHBIX MarHWTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, HWHAYKIHOHHAS IIeyb, JUHUHM 3JEKTpolepeaady,
ANIEKTPOABHUraTeNb, pajgap, paJAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKOBasi IHMAarHOCTHKa B TEXHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAsl OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHasi JHEPreTUKa U SKOJIOTUYECKHE acTIeKThl
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHU3UKay JOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuipeHre XU3HEHHOTO ONbITa M OIMbITa JEATEIbHOCTH B INPOLIECCE Pean3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U JI€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECcax I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMUAIBHBIMU MHCTUTYTaMHU B COOTBETCTBHHM C MX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;

® [[CHHOCTHOE OTHOIIEHHE K rOCYAapCTBEHHBIM CHMBOJAM, JTOCTHKEHUSAM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHoCOOHOCTh OLIGHMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE  PELICHHUS,
OPUEHTHPYSICh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM 4YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHHE JUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHUNBOTO OY/IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYash ACTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIE TITAHEI,

® TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BaHHIO B 00JacTH (U3MKU
Ha MMPOTSHKCHUHU BCEU YKHU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD HKOJIOTHYECKOW KYIBTYpBI, OCO3HAHHE TIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHUSA
1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAJbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIa/IETh HAYYHOU TEPMUHOIIOTHEH, KIIFOUEBBIMH MOHSATHAMHU U METOAaMH (DU3HUECKOn
HayKH;

BJIQ/IETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPHUMECHCHUIO Pa3IUIHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBAaTh 3aJady, BBIJIBUTaTh
TUTNOTe3y € peIIeHWs, HaxOIuUTh apryMEeHTBl JUIS JIOKa3aTeldhCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT,

YMETh MMePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOM JESTEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW Y UHIUBHlyalbHON pabOThI;
BbIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JAECHUCTBHM € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIAJa M KaXJOT0 yYacTHHKA KOMaHAbl B OOIIMMH
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATETIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUsI pACUETHBIX M KAUYECTBEHHBIX 3aJ]1ay, IJIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacCIIMpSTh pAMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHHUS 110 X CHU)KECHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPaABO U MPABO JPYTUX HA OLIHOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHAJIBHBIM U3MEHEHHUSM H MPOSIBISTH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKITIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAILHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

NOHUMATh pPOJNIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTUYECKOH, 3KOJIOTHYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeIbHOCTH 4eJIOBEKa, Pojb U MECTO (PU3MKHU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — MEXAHHWKH, MOJEKYISPHOW (PH3MKH M TEPMOIWHAMHKH, POJIb (pr3muecKon
TeopuH B (HOPMUPOBAHHUN NIPEACTABICHNAN O (U3NIECKON KapTHHE MHUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel U IPOILEcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE THajeHue, aOCOJIITHO YymHpyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath yciaoBHs (TpaHUIbl, 00JacTH) MNPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpMYJIbl KMHEMATHKH PAaBHOYCKOPEHHOTO IBHXKEHHSI, MPeoOpa30BaHUS
lanunes nans  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHUYECKON DSHEpPruu, YyCJIOBHS paBHOBeCUs TBEPIOTO Tela), MpPU ITOM
UCIIOJI30BaTh ~ MaT€MaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS UICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPruei TEMIOBOTO JIBUKEHHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAMHAMHUKHM, 3aKOH COXPAHEHUS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI ANEKTPOJIUHAMUKH (3aKOH COXPAHEHHsI DJIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKH BaXKHbIE COOTHOIICHMS: 3aKOoHbl Oma Jis
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3yS BEIUYUHBL: TEepEMEIleHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, 1ABJIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YINPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KITJl wmneanbHOro TEMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE ToJie, HAnmpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh ITOJISI TOYEYHOI'O 3apsiia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKass EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEIbHBIM M MApaJuIeJIbHBIM ~ COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATP OCOOCHHOCTH MpOTeKaHUs (U3UYECKUX  SBJICHHUI: MEXaHUYEeCKOoe
JIBIDKEHHUE, TEIJIOBOE JBMIKEHHME YacTHI] BEIIeCTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HAMNpPaBICHHOCTh  TEIUIONEpEAauu, JJIEKTpU3auus  Ted,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

IIPOBOJUTH HCCIIEIOBAaHHE 3aBUCHUMOCTH OJHOU (PM3MYECKOM BENUYHMHBI OT JIPYroi C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH H3MEPEeHUM, JeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJUTh  OMBITBI IO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl:  IJIaHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIyYEHHBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAIOKEHHOU TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa M Yy4eOHO-MCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3a/ladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHsS OOOCHOBBIBATH BBIOOp (u3MUeCcKOn
MOJIENIM, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUsl 3aJad, MPOBOAMTH pPacu€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIbI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHUW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO ILIEMOYKY PACCYXIACHUH C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESATeTLHOCTH YeJIOBEeKa, CBSA3aHHOM C (U3MYECKUMHU TPOIECCaMu, C TIO3UIUH
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHpOopMaIueil GU3NIECKOTO COIePIKaHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpEeTauud WH(POPMALNU, IOJIYYEHHOH W3 Pa3IMYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIIAITh  OPraHU3allMOHHBIE W TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOILECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJl KaXKIO0TO U3 YYaCTHUKOB I'PYIIIBI B PEIICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIATh MOTHMBalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 Knacce npeIMeTHbIE pe3yabTaTbl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOH, TEXHOJIOTHYECKOH, COIHUANIBbHONH U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMMH B IIPAKTUYECKOU IEATEIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYECHHE  ONMUCATEJIbHOM,
CUCTEeMATHU3UPYIOIICH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uKyu, poib GU3NUECKONW Teopuu B (POPMHUPOBAHUM TPEACTABICHUN O (U3NIECKOI
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeled (QU3MYecKuX Tela M IPOLECCOB
(ABNIEHMIT): ONHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJHOE MAarHUTHOE IO,
rapMOHHYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKU MasTHHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOI'O A/ipa ¥ KBAHTOBOW MOJIEIIU CBETA;

paznuuath yclIoBUS (TpaHUIBl, 00JIaCTH) TPUMEHUMOCTH (U3HMYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KCHHMS W 3aKOHBl DJIEKTPOJUHAMUKM U  CIELHUAIBHON TEOpUH
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKkOH »AIEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKA, MOCTYJIaThl CIELUATIbHON TEOpUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOIb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITeHHAa A1 HoTOdPdeKTa, MepBbId U BTOPOH
MoCTynaTel bopa, MpUHIMI COOTHONICHHS HeomnpeaeneHHocTen [ eiizendepra, 3aKOHbI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUUANI  3JEKTPOCTATHYECKOrO0  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (horodnexrpuueckuid dddekr (hotorddekr), anbda-
u Oera-pacmaabl  sijaep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXKraJaKTUUeCKOW cpeie; ABUKEHUS HEOECHBIX Ted,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIMYMH B BUAE TIpadukoB ¢ Yy4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
OMUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOnrofath mpaBuia 0e30macHOro TpyJda MpU MPOBEIEHUU HCCIETOBAHHMA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB W J1A0OPaTOPHOTO
000pyI0BaHU;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUH TMPHU HCIIOIH30BAHUH MATEMAaTHYECKUX METOOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIole MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/eiioB
Kypca (U3WKH, a TakKe WHTETpalld 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl O0BSICHEHUS! OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh W  OLEHUBATh TIOCIEACTBUA OBITOBOW H  NPOU3BOACTBEHHOU
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaThbHEHUIIIEr0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

OPUMEHSTH pa3IMYHbIe CIIOCO0BI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboOTKH W TPEAbABICHUA YYeOHOW M HAyYHO-TIOMYJISIPHOW HHG(OpMAIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWI, Tak M Ha OCHOBE aHaJu3a
UCTOYHUKA UH(POpMALUY;

MpOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B IpYIIE C KUCIOJHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJIEH, IIaHUPOBAThH
paboTy TIpymmbl, palMOHAIbHO PACHPENESATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposBbie)
Kontp.  IIpakr.
n/m H TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padorbel  padoTHI
pecypcbl
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
11 Hayunslit MeToq no3HaHUA 9 bubmuorexa [JOK
' IPUPOIEI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 17 1 2 bubmiorexa IJOK
https://m.edsoo.ru/7f41bf72
2.2 Hunamuka 15 2 bubmmorexa LIOK
https://m.edsoo0.ru/7f41bf72
2.3 CraTtuka TBEpOTO TeNa 4 1 1 bubmuorexa LIOK
https://m.edsoo.ru/7f41bf72
24 3aKOHBI COXpPAHEHUS B 15 1 1 bubimoreka [IOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny 51

Paspea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
3.1 MOJIEKYJISIPHOKHHETUYECKON 17 1 3 bubmmorexa LHOK
https://m.edso0.ru/7f41bf72
Teopuun
39 Tepmonunamuka. TeroBeie 17 1 1 Bubnuorexa LIOK
' MaIIiHBI https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSIHHS
3.3 BemectBa. Ma3oBrle 14 1 2 bubanorexa LIOK
https://m.edso0.ru/7f41bf72
MIePEXO0/IbI
Wroro mo pazneny 48
Paznen 4. 9JIEKTPOJIUHAMMUKA
4.1 DIEeKTpUYECKOE T0JIe 23 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
49 [ocTosiHHBIH 16 1 3 Bu6nuoreka [IOK
' DIIEKTPUIECKUI TOK https://m.edsoo.ru/7f41bf72
4.3 ToKM B pa3nIu4HbIX cpefax 9 1 bubnmorexa [IOK

https://m.edsoo.ru/7f41bf72
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Uroro mo pazneny 48

Paznen 5. PU3HUYECKHUHN MPAKTUKYM

5.1 Du3nYeCcKuil TPaKTUKYM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 5
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOIT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB unppoBbIie
Ne n/n pasa Koutp.  Ipakr. (itpp )
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTrel  padoThI
pecypcsbl
Paznea 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
1.1 M 14 1 2
ATHITTHOE HOJE https://m.edsoo.ru/7f41c97c
12 DJIeKTpOMarHuTHas 13 1 5 bubmuoteka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bubmuoreka [JOK
2.1 M 1 2
CXAMIICCKAC KONICOAHS 0 https://m.edsoo.ru/7f41c97c
99 DJIEKTpOMarHUTHBIE 15 1 bubnuoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
53 MexaHnuyeckue u 10 1 1 bubnmoreka [JOK
' 9JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.4 O 28 1 4
ra https://m.edsoo.ru/7f41c97c
Hroro no pazneny 6

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

bu6mmoreka [JOK
3.1 T 5 1
Octoser CTO https://m.edso00.ru/7f41c97c
Uroro no pazgeny 5
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [JOK
KopmyckynsapHo-BOTHOBOM
4.1 15 1 .
SyanusM https://m.edso0.ru/7f41c97c
bu6mmorekxa [IOK
4.2 ®duszuka aToma 5 1 https://m.edsoo.ru/7f41c97¢
43 ®u3nKa aTOMHOTO S/1pa U 9 1 Brbmorexa [IOK
: >MEMEHTAPHBIX YACTHII https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 29

Paszpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U 12 bubnmoreka [JOK
' acTpoQU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazmeny 12
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Paznea 6. PUSHUYECKUN MPAKTUKYM

6.1 Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u
000011eHNE TPEIMETHOTO
COJICp>KaHUs U OTbITA
7.1 JeITEIIbHOCTH, 10
nprOOPETEHHOTO IPU
U3yYeHHUH Kypca GU3NKU
10— 11 kmaccoB
Hroro mo pazmeny 10
PesepBHOE Bpemst 3
BIIEE KOJIMYECTBO YACOB
OBbII] OJ1 CTBO YACO 165 16

[10 [TPOT'PAMME




