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IHHOACHUTEJIBHASA 3ATINCKA

MonenbHass CHHXPOHU3UpPOBaHHAs paboyas mporpaMMa 0a30BOTO W YIIIYOJIEHHOTO HM3YYeHHsS TpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe PaOouux mporpamm CpeaHero oOmiero oopa3oBaHUs IO
¢usuke (0a30BBId ypOBEHb, YIIYOJIEHHBIM  ypOBEHB), OMAOOPEHHBIX peleHHeM (eaepabHOrO y4eOHO-
METOAMYECKOT0 00BEAMHEHUS 110 001eMy oopa3zoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpamMma CIy)KHUT OCHOBAaHHEM JUIS YYUTENS 10 pa3padoTKe pabodell mporpaMmsbl 1Mo (usuke B
KJIaccax, Il pean3yloTcs MYIBTUIPO(UIbHBINA yaeOHbIi TuiaH. B paznmene «Temarndeckoe IiiaHUPOBAHUE)
y4eOHOTO Kypca cozuepkaHue 00y4eHUs: CHHXPOHH3HPOBAHO JUII OCBOSHHsI OOyYarOIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK U yIITyOJICHHOM ypPOBHE.

JanHasi mporpamma OmpeAesseT o00s3arelbHOE TPEIMETHOE CONIEp)KAHWE, YCTAaHABJIMBACT IPHUMEPHOE
pacnpezenenue y4eOHbIX 4YacoB IO TEeMaTHMYECKHM paslieliaM Kypca M PEeKOMEHIYEMYIO IOCIIe0BaTEIbHOCTh
M3y4YEHUS TEM U Pa3/IeioB YYEOHOTO MpeaMeTa C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOTro Tpolecca, BO3pPAaCTHBIX OCOOeHHOCTel oOydarommxcs. [Iporpamma naér mpeacTaBieHHE O LENSX,
cooepocanuu, odbwugeri CTpaTeTHH OOYYCHHMs, BOCIHMTAHHS W Pa3BUTUS OOYYaIOUIMXCS CPEICTBaMH y4eOHOTO
npeamMera «Pu3MKa» Ha yITyOIEHHOM YPOBHE M 0a30BOM YPOBHE.

Hsyuenue xypca ¢uzuxu yenyOnénnoeo YpoeHsi MNO360Msem  Peanusosamv  3a0ayu  NPOohecCUOHATbHOU
opueHmayuy, HANPAaeieHo HA CO30aHue YCL08Ull 015 NPOSGLEHUs CEOUX UHMELIEKMYATbHbIX U MBOPYECKUX
CNOCOOHOCMEl KANCObIM VHAUWUMCS, KOMOpble HeoOX00uMbl 05l NPOOOINCEHUS 00PA308AHUS 8 BbICUIUX VHEeOHbIX
3a8€0eHUsAX N0 PAZTUYHBIM PUUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCHIAM.

B mporpammMe omnpenenstoTcs IJIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca (H3MKH Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMsA: JTUYHOCTHBIC, METApPEJIMETHBIE, MPEeIMETHbIC (Ha yrTyOnéHHOM M 0a30BOM ypOBHE).
HayuHo-MeTOmoornueckold OCHOBOM JUIsl pa3pabdOTKu TpeOOBaHMW K JIMYHOCTHBIM, METAlpeIMETHBIM
Y IPEIMETHBIM  pe3yJIbTaraM OOYYaloIUXCs, OCBOMBIIUX TPOTPaAMMy CpEIHEro oO0Iero oOpa3oBaHHs Ha
yIITyOJNEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-ICATEIIbHOCTHBIH MOJXO].

IIporpamma BrIJIKOYAET:
naaHupyemvle pesyibmamsl OCBOCHHSA Kypca (U3WKKM Ha YIIIyOn€HHOM M 0a30BOM ypOBHE, B TOM YHCIE

npeomemmubie pe3ynbmamol 10 TogaM 00yUYeHHUs;
cooepoicanue yuebHo2o npeomema « Duzuka» no cooam oOyuenus;
npumepHoe memamuieckoe HNIAHUPOBaHuUe C yKa3aHWEeM KOJIMYeCTBa YacOB HA H3yYeHUE KaKJIOM TeMbl

U NPUMEPHOI XAPAKMEPUCMUKOU Y4eOHOU 0esmelbHOCMU Y4auuxcs, pealn3yeMoi IPH U3yYeHUH YTHX TEM.

[IporpaMMa wuMeeT TPUMEPHBIN XapakTep U MOXKET OBbITh HCHONb30BaHA YUYUTENAMH (GUIMKU IS
COCTABJICHUS] CBOMX PA0OYHX MPOTPaAMM.

PaGouas mporpaMMa He CKOBBIBA€T TBOPUECKYIO HHHUIIMATUBY YUUTEJICH U MPEIOCTABIAET BOSMOKHOCTH IS
peanu3any pazIMYHBIX METOJMYECKHX TIOIXON0B K MPEMoJaBaHWI0 (H3WKu Ha yrIyON€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBUM COXpPaHEHHUS 00s3aTeNbHOM wYacTu cozepkaHus Kypca. KonmuecTBo 4acos
B TEMaTHYECKOM IIJJAHUPOBAHUM Ha HM3y4YECHHE KAKIOW TEMBI SIBISIETCS OPHUEHTUPOBOYHBIM U MOXKET OBITH
M3MEHEHO KaK B CTOPOHY YMEHBILIEHHs, TaK U YBEJIUYEHHUS B 3aBUCHUMOCTH OT PEalM3yeMbIX METOAMYECKUX
MOJIXOIOB ¥ YPOBHSI ITOJITOTOBIICHHOCTH YYAIIHXCS.

KypcuBoM B TekcTe mporpaMMbl BhIIEIEHBI 1eMeHThl Llenu u 3amaun, [IpenmMeTHBIX pe3yiasTaTtoB U
Conepxanus yaeOHOTO MaTepraa, KOTOPbIe MPECTABICHBI TSl N3yUeHHs Ha YIITyOJIEHHOM ypOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

®u3nka Kak Hayka o HauOojee OOIIMX 3aKOHaX IPHUPOABI, BBICTYIAs B KauecTBE y4eOHOro IpenMera
B IIIKOJIE, BHOCHUT CYILIECTBEHHBIM BKJaJ B CUCTEMY 3HaHUH 00 okpyxkawomem wmupe. LIkonbHBIA Kypc
Gu3MKN — cuCTeMOOOpa3yIoIIMi ISl €CTEeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOIbKY (pusmueckue
3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB U SBJICHUN, M3y4aeMbIX XUMHEH, Ouonorueil, puznyeckoit reorpadueit
u acTpoHoMuel. Vcrnonb3oBaHWE W aKTUBHOE INpUMEHEHHEe (U3MYECKUX 3HAHUN OMNpEeAeNnso XapakTep
u OypHOE pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTWH B cdepe HHEepreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,
IIOJIy4E€HHUs1 HOBBIX MarepuasoB € 3aJaHHBIMM CBOMCTBaMHU U Ap. V3ydeHue u3MKu BHOCHT OCHOBHOM BKIJaJ
B ()OPMUPOBAHHE E€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa y4almuxcs, B (GOpPMHpPOBAHHE YMEHHUH NPHUMEHSTH



HAyYHBI METOJI TO3HAHUS MIPH BHIMOJHEHUN HMU YI€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca ¢u3MKM CpeaHeW IIKOJBI TOJIOXKEH DA MICH, KOTOpble MOXHO paccMaTpuBaTh Kak
MIPHUHITAIIBI €TO TIOCTPOCHHUS.

Hoea uenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU 3aBEPLIEHHBIM, OH COIECPKUT
Marepuai U3 BceX pas3zienoB GU3NKHU, BKIFOYAET KaK BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOW (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBHM € HEl Marepuan Kypca (U3MKA OOBEIUHEH BOKPYT (PU3NUECKUX
Teopuii. Bemymum B Kypce siBisieTcsi (hOpMUpPOBAHHE TPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuszanus npeAroyiaraeT HCIOIb30BaHUE T'yMAaHUTAPHOTO IOTEHIHAIIA
¢u3nveckoii  HAyKH, OCMBICIIGHHE CBS3M  pa3BUTHUS  (QHU3UKH € pa3BUTHEM OOIIECTBA,  a TaKXKe
C MUPOBO33PCHUYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUYECKHMU TIPOOTIEMaMH.

Hoesn npuknaouoii nanpaenennocmu. Kypc dusuku yrimyOn€HHOTO YpOBHS TIpEIIONaraeT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX U TEXHOJOTUYCCKHX MPHIIOKCHUN M3YUYECHHBIX TEOpPHUH | 3aKOHOB. [Ipu aTOM
paccMaTpuBarOTCS Ha YPOBHE OOILIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoesa IKonocuzayuu peanusyercss TOCPEICTBOM BBEIACHUS JJIEMEHTOB COACP)KAaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TAKKE
00CYXJICHHSI ITPOOJIEM PAIIMOHAILHOTO MPHUPOJIOIONB30BAHUS M KOJIOTHUECKON 0€30IaCHOCTH.

OcBoeHue copepkaHusl IPOTPaMMBI JOJDKHO OBITH IMMOCTPOCHO Ha MPHUHIIMIIAX CHCTEMHO-AEATEIbHOCTHOTO
noaxoxa. Jlns ¢u3umku peanmzanus STHX NPUHIUIIOB Oa3HpyeTcsl HAa HCIOJIb30BAHUU CaMOCTOSTEIBHOTO
IKCIIEPUMEHTA KaK IMOCTOSHHO JICHCTBYIONIETO (pakTopa yueOHOTro npouecca. /st yenyonénnozo yposHs — 3mo
cucmema CcamoCmoAmMeNbHO20 YYEHUYECKO20 IKCNEPUMEHMA, BKIIUAoue20 @poHmaibHvle YueHUuuecKue
ONbIMbL NPU UZVHEHUU HOB8020 Mamepuana, 1abopamopuvie pabomvl u pabomei npaxmuxyma. Ilpu smom
B03MOJICHbL 08a Cnocoba peanruzayuu GU3UYECKo20 NPakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au60o 6 konye 10 u 11 knaccos, 1ub60 nocie nepoco u 6MopPo2o NOLY200Ull 8 KAHCOOM U3 IMUX KAaccos. Bmopoti
Cnocob — smo unmezpayusi pabom NPaKmMukKyma 6 cucmemy 1adopamopHsix pabom, Komopbvie NpoBoOSMCsl
8 npoyecce usyyeHus paszoera (memsi). Ilpu smom nod pabomamu  NPAKMUKYMA — NOHUMAEMCS
camocmosimenbHoe Ucciedo8anue, KOmopoe npo8oOUmcst Ho pyko8oOCmay C8EPHYMo20, 0000weénHo20 6uda de3
nOUa2060t UHCIPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JIAOOPATOPHBIX PadOT M MpaKTHKyMa Ipe/cTaBlieHa
eIMHBIM TepeyHeM. BbIOOp TeMaTHKU Ui 3TUX BUAOB YUEHHYECKHMX MPAKTHUYECKUX PabOT OCYIIECTBISETCS
YYaCTHHKaMH  00pa30BaTENIbHOTO TpOILECcCa HCXOA W3 OCOOCHHOCTEH IMOYpOYHOTO TUTAHWPOBAHHUS
U OCHalleHus kabunera @usuku. IIpm 3ToM oOecneunBaeTcss OBIAJAEHUE OOYYAIOIIMMUCST YMEHHUSIMHU
MPOBOAMTH TPSMbIE U KOCBEHHBIE WM3MEPEHHS, WCCIECIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIHYHH
Y TIOCTAHOBKY OMBITOB MO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bornpiioe BHUMaHUE YIAENSETCS PEHICHUIO0 PAcYETHBIX M Ka4eCTBEHHBIX 3a1ad. Ilpu »ToM 1ist pacu€THBIX
3aja4 TPUOPUTETOM SBIAIOTCS 33Ja4d C SIBHO 3aJaHHON u HesasHo 3adannoii  (HU3NYECKOW MOJIENbIO,
MO3BOJISIFOINME MPHUMEHSITh W3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OIHOTO paslena Kypca, Tak
Y UHTETPHUPYs MPUMEHEHUE 3HAHUW W3 Pa3HBIX pa3nenoB. [[1s kauecTBEHHBIX 3a7ad MPUOPUTETOM SBISIOTCS
3aJaHusg Ha OOBSICHEHWE / TIpelcKa3aHue MPOTeKaHWs (PU3WYECKUX SIBICHUH H MPOIECCOB B OKPYXKAFOIIEH
KHU3HH, TpeOyroIue BIOOpa (PU3NYECKO MOJENN TSl CUTYAIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum c¢ tpeboBanuamMu PI'OC COO k MarepHalIbHO-TEXHHUUECKOMY OO0ECIEUEeHUI0 YueOHOro
npouecca Kypc QU3MKH yrIyOoJa€HHOro U 0a30BOTO YpOBHS B CpellHEH MIKOJIE JOJIKEH M3y4aTbCs B YCJIOBHUSX
NpeMeTHOro kadunera. B kabunere GpU3MKU JOIKHO ObITH HEOOXOaMMOE JabopaTopHOEe 00OPYIOBAHUE IS
BBITIOJIHEHHSI YKa3aHHBIX B MPOTPaMMe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX PadOT H paboT MpaKTHKyMa,
a TaKk)Ke IEMOHCTPAIMOHHOE 000pY/IOBaHUE.

JemoHcTpanimoHHOe  00opymoBaHWe  (OPMHPYETCS B COOTBETCTBHHM  C MPHHIIUIIOM  MHHHMAJIBHOM
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IMEPEUYMCICHHBIX B IIPOrpaMMe KIIFOUEBBIX NEMOHCTpAIMH JUIs
WCCIICIOBAHNS W3y4aeMbIX SIBICHWUH W MPOIECCOB, SMIUPUYECKUX | (PYHIAMEHTaJIbHBIX 3aKOHOB, WX
TEXHUYECKHX IPUMEHEHUH.

JlaGoparopHoe o0opynoBaHUE IS YICHUYECKUX MPAKTUUECKUX padoT (GopMHUpyeTCs B BUAEC TEMaTHUECKUX
KOMIUIEKTOB U oOeclieunBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. Temarndeckue
KOMIUIEKTBI J1Ja0OpaTOpHOro 0O0OpYyIOBAaHUS JOJKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM HCIHOJIb30BAaHUU
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHIE IH(PPOBBIX



nabopaTopui.

HEJIX U3YYEHUSA YYEBHOI'O ITPEMETA «®U3UKA»

OCHOBHBIMH IIETISIMU M3Y4eHUS PU3UKHU B 0011IEM 00pa30BaHUU SIBISIOTCS:

(dbopMupoBaHuEe UHTEpECa U CTPEMJICHHS 00yJalOUXCs K HAyYHOMY M3Y4YEHUIO TPUPOJIBI, PA3BUTHE UX
MHTEJUIEKTYalbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAyYHOM METOAC IMO3HAHUS | (OPMHPOBAHHE UCCIICIOBATEIIHCKOTO
OTHOIICHUS K OKPY)KAIOIIUM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3ylbTara M3Y4YeHHs] OCHOB CTPOCHUS Marepuu
1 (GyHIaMEHTAIIbHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE YMEHHI OOBSCHATH SIBICHUS C UCIOJIb30BAaHUEM (DHU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHue MpeACTaBICHUI O posid GU3MKU AJI1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHHUKHU
M TEXHOJIOTHI;

passumue NpeocmasieHull 0 803MONCHBIX cepax Oyoyueli npopeccuoHatvbHol  desimenbHOCU,
CBA3AHHBIX C PUBUKOTU, NOO20MOBKA K OallbHeliueMy 00yUeHUI0 8 IMOM HANPAGIeHUU.

JlocTikeHre STHX Ieniell o0ecreunBaeTcsi peleHneM CIeyIonIiX 3aad B IMpolecce U3y4eHnus Kypca
(bU3MKN HAa YPOBHE CpeHEr0o 001Iero 0opa3oBaHus:

MPUOOPETEHUE CHUCTEMBl 3HAaHWKH 00 00muX QU3NICCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKJIFOYas MEXaHUKY, MOJCKYISIPHYIO (HU3HKY, ICKTPOJUHAMHUKY, KBAHTOBYIO (U3HKY U AJIEMEHTBI
acTpopu3uKu;

(dbopMUpOBaHNE YMCHHI NMPHUMEHSATHh TEOPETUYCCKHUE 3HAHUS ISl OOBSICHCHHS (U3MUYSCKUX SIBICHUI
B IIPUPOJIC U JIJISl IPUHATHUS IPAKTHYECKUX PEIICHUIA B IIOBCEAHCBHON KHU3HU;

OCBOEHHE CIOCOOOB pEIICHUS Pa3MYHBIX 3aJlad C SIBHO 3a/laHHOW (DU3MUYecKOol MoJenblo, 3ajad,
MOJPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/1aHre (PU3UYECKON MOJENH, aJIeKBaTHOM YCIOBUSM 3a/1auH,
B TOM YHCJIIE 33729 HH)KEHEPHOTO XapaKTepa,;

MOHUMaHUe (PU3MYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHAE METOJAMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS W MPOBEICHUS (PU3UICCKUX IKCIICPUMEHTOB,
aHaJIM3a U WHTEPIIPETAIA HH)OPMAITUH, OTIPEICIICHUS JOCTOBEPHOCTH TIOTYICHHOTO Pe3yIbTara;
CO3/laHWE YCJIOBUU NJISi Pa3BUTHUS YMEHUU MPOEKTHO-HUCCIEN0BATEIbCKON, TBOPUECKON NIEATEIbHOCTH;
passumue unmepeca K cpepam npogheccuoHanbHou 0esimenbHOCMU, C8A3AHHOU C QUUKOU.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yriyOnéHHbIN ypoBeHb U3ydeHUs yueOHoro npenmera «Pu3nka» Ha ypoBHE
cpeaHero obiero oopazoBaHus BbIOMpaeTcsi 00ydarolUMHUCs, IIIaHUPYIOIIUMHU NPOJOKEHNE 00pa30BaHUs 1O
CMEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Y4eOHbIM IIJIaHOM MpeaycMOTpeHO u3ydeHue pusuku B o0béMe 340 u 3a 1Ba roga oOydeHUs: 5 4 B HEAEIIO
B 10 u 11 kyaccax, Ha 0a3oBoM ypoBHe B 00béMe 1364 3aaBa roma oOyuyeHus mo 249 B Hexemo B 10
u 11 knaccax. B Temarndeckom ruranupoBannu st 10 u 11 kitaccoB mpezmnonararoTcs pe3epB BpeMEHHU, KOTOPBIN
YUHUTENb MOXKET UCIIONIB30BaTh 110 CBOEMY YCMOTPEHUIO, U TTOBTOPUTEIbHO-0000IAI0IIHE YPOKH.

IINTAHUPYEMBIE PE3YJ/IbTATBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mpeamera «Pus3mka» Ha ypoBHE cpemaHero oOmiero obOpaszoBaHus (YrIyOJNE€HHBIA W



0a30BBI  YPOBEHB) [IOJDKHO OOECIEYMBaTh JOCTIIKEHHUE CJCAYIOMUX JIMYHOCTHBIX, MeETalpeIMETHBIX
Y IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pasicoanckoe éocnumanue:
e c(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIONErocss KaK aKTUBHOTO W OTBETCTBEHHOTO
YJI€Ha pOCCUICKOro o0IIEeCTBA;
® [IPUHATHE TPATULMOHHBIX OOIEYETIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX TI'PaKIAHCKOro OOIIeCTBAa, Y4aCTBOBATbH
B CaMOYIIPABIICHUH B LIKOJIE U JETCKO-FOHOLIECKUX OPraHU3aLusiX;
e YyMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIHMAMHU
U Ha3HAYCHUEM,;
® TOTOBHOCTb K 'yMaHUTapHOHN U BOJIOHTEPCKOM EATEIBHOCTH.
Hampuomuuecxoe eéocnumanue:
e c(hOpMHPOBAHHOCTh POCCHICKON IPakTIaHCKOM WACHTUYHOCTH, MTATPUOTHU3MA;
® [ICHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM; TOCTHKEHUSIM Poccun B GU3UKE U TEXHUKE.
ﬂyxoeuo-npaecmeeunoe eocnumanue:
¢ c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBE/ICHUS;
® Cr0COOHOCTH OLEHHBATH CUTYALIMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTHUPYSICh Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YUCJIC B AEATEIBHOCTH YYEHOIO;
® OCO3HaHME JJMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OyIyIIero.

Dcmemuueckoe ocnumanue:
® OSCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY HAyYHOIO TBOPYECTBA, MPUCYLIETO (U3HUECKON

HayKe.

Tpyooeoe éocnumanue:

e HHTEpEC K Pa3IMuHBIM cepam mpodeccrHoHaTbHON IeSTSIEHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3HKON
U TEXHUKOW, yMEHHE COBepIlaTh OCO3HaHHBIA BbIOOp Oyaymied mpodeccuu U pean30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHHIO B 00NacTH (U3MKH HA TPOTSHKEHUU
BCEH KU3HU.

DKonozuueckoe eocnumanue:

¢ c(hOpMHPOBAHHOCTH SKOIOTUYECKOW KYIBTYPHI, OCO3HaHHE IIOOAIBHOTO XapaKTepa SKOIOTUYECKUX
npobiem;

® [UIAaHUPOBAHWE U OCYIIECTBICHUE JICMCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMUS IeJier
YCTOWYMBOTO Pa3BUTHUS YETIOBEUECTRA;

® pacCIIMPEHUE OMbITA JEATEIbHOCTH HKOJIOTMYECKON HAPABICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 110
busuke.

Llelmocmu HAY4YHO020 NO3HAHUA:

¢ chOopMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO  Pa3BHUTHS
¢bu3nveckoil HayKH;

® OCO3HaHWE I[ICHHOCTH HAyYHOW JESATEIHbHOCTH, TOTOBHOCTh B MpOIECCEe M3YYCHHS (PU3UKHU
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENHCKYIO AEATEIFHOCTh HHANBUYaTIbHO U B TPYIIIIE.

B mpomecce mocTrkeHUs TMYHOCTHBIX PE3YAbTaTOB OCBOEHUS MPOTPaMMBI CPEIHETO 00IIero oopa3oBaHus
no (¢u3nke Yy oOydalolUXcs COBEPLICHCTBYETCS  IOMOYUOHANbHLIL — UHMeELLeKm, TPeanoiaralmmi
c(hOpMUPOBAHHOCTH:

*  Ccamoco3Hauusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIIBHOE COCTOSIHHE, BHJETh
HaNpaBIEHUS Pa3BUTHs COOCTBEHHOI SMOITMOHATBLHOU chepbl, OBITh YBEPEHHBIM B ceOe;

©  camopecyiupoeanus, BKIIOYAIOIIErO0 CAMOKOHTPOJIb, YMEHHE NPHUHMMATh OTBETCTBEHHOCTh 3a CBOE
MOBEIEHNE, CIMOCOOHOCTh aJaNTHUPOBAThCS K SMOIIMOHATBHBIM W3MEHEHUSM W MPOSBISATh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

©  GHYMpeHHel MOomueéayuu, BKIIOYAIOUIEH CTPEMIICHHE K JOCTHXKCHHMIO LM U YCIEXY, ONTHUMHU3M,
MHUILIMATUBHOCTh, YMEHUE JACHCTBOBATh, UCXOAS U3 CBOMX BO3MOKHOCTEH;



amMnamuu, BKIIOYAIONIeH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €0
IIPU OCYILECTBICHUH OOLICHUS, CTIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHMIO;

COYUANLHBIX HABBIKOG, BKIIOYAIONIMX CIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JIPYTUMH JIIOIBMH,
3a00TUTHCA, IPOSIBIISITH UHTEPEC U pa3peniarb KOHPIUKTHL.

METAIIPEJMETHBIE PE3YJIBTATbI

YHuBepcajibHbIe O3HABATEIbHbIE 1eHCTBUSA

Ba3oBble Jiornueckue aelicTBUA:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh M aKTyaJTU3HPOBaTh MPOOJIEMY, pacCCMaTpPUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UEIU AEATEIbHOCTH, 3a/1aBaTh NapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3zpabarTeiBaTh IUTAH peHICHHS mpoOieMbl ¢ yd€ToM aHaiuW3a UMEIONIUXCS MaTepUabHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU
IMOCICACTBUI ICSITEIbHOCTH;

KOOPJAMHUPOBATH U BBHINIOJHATH PaOO0Ty B YCIOBHUSAX PEAIBHOIO, BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE TIPU PEIICHUH XU3HECHHBIX ITPOOJIEM.

ba3oBble uccienoBareabCcKue AeiicTBHS:

BJIA/ICTh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMHU MMOHATHAMH M METOAaMH (DH3HUYCCKON HAyKU;

BJIAJICTh HABBIKAMH Y4eOHO-HCCIICOBATEIbCKON M MPOCKTHOW MAEATEIBHOCTH B 00NMacTH (DU3UKH;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOMCKY METO/IOB pPeIICHHs 3a1ad (PU3UYECKOro
CoACp)KaHusA, IPUMCHCHHUIO Pa3JIMYHBIX MCTOA0B ITO3HAHMA,

BJIAJICTh BUIAMH JICSTEILHOCTHU IO MOJIYYCHUIO HOBOTO 3HAHHMSI, €r0 HHTEPIPETAIMH, IPEOOPA30BAHHUIO
U IPUMCHECHUIO B Pa3JIMYHBIX Y4EOHBIX CHTYallUsX, B TOM YHCJE [PU CO3MAHUU Y4EOHBIX MPOCKTOB
B o0sacTv (hU3HKH;

BBISIBJIATh TIPUYMHHO-CIICIICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady, BBIIBUTATh TUMNOTE3y €&
pelIeHusl, HAaXOAWTh APTyMEHTHI IS JIOKa3aTelbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh IapaMeTphl
U KPUTEPUU PELICHUS,

aHAJIM3MPOBAaTh TMOJYYEHHBIE B XOJIE€ pEHICHHs 3a/Jaull pe3yNbTaTbl, KPUTHYECKH OLEHHMBATh HX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIC 3a7a4u B 00pa30BaTEIbHOMN JCSITEIBHOCTH, B TOM YHCIIE TIPH
n3y4eHun (Ppu3nKy;

J1aBaTh OLEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMEThH IIEPEHOCUTH 3HAHUA 10 (1)I/ISI/IK€ B IPAaKTHYCCKYIO 0051acThL KHU3HEACATCIBbHOCTH,

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00sacTel;

BBIJIBUT'aTb HOBBIC HACHU, IpCAjiaraTb OPWUIMHAJIBHBIC IIOAXOJAbl W PCHICHUSA; CTABUTH HpO6erMBI
1 3aJ1a4M, JIOTYCKAIOIINE aJbTePHATHBHBIC PEIICHHS.

Pabora ¢ nndopmanmeii:

BJIaZICTh HABBIKAMU ITOJTYUCHUA I/IH(bOpMaHI/II/I (1)I/ISI/II-IGCKOFO COACPIKAHUA U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIIbHO OCYIISCTBIISITh IMOWCK, aHaj W3, CHCTEMATHU3AlMI0 W WHTEPIPETAIN0 HHPOPMAIHN
Pa3IMYHBIX BUJOB U (POPM MIPEICTABICHNUS;

OIICHHUBATH JIOCTOBEPHOCTHh HH(POPMAIINH;

HUCITIOJIB30BAaTh CpeacTBa I/IH(i)OpMaI_[I/IOHHI)IX W KOMMYHHUKAIIUOHHBIX TEXHOJIOTUI B PCIICHUHA
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX ¥ OPTaHM3AIlMOHHBIX 3a7ad  C COONMIOICHHEM TpeOOBaHMIA
SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TMTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U ATHUECKUX HOPM,
HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAEpXKaHUS B pa3NUyHbIX (opmaTax ¢ y4éToM Ha3HAYCHUS
nH(pOpMaIUU U 1IeJIEBOM ayTUTOPUH, BBIOMpPast ONTUMaJIbHYIO (POPMY IIPECTABICHUS U BU3YaJIU3alUH.

YHI/IBepca.]'[LHbIe KOMMYHUKATHUBHbIC JeHCTBUA



OO1enue:

® OCYIIECTBIIATH OOIICHUE HA YPOKaX (DU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;

® pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlM U CMATYaTh KOH(QIUKTHL;

® Ppa3BEPHYTO M JIOTMYHO U3JIaraTb CBOIO TOUKY 3PEHHS C UCIIOJIBb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHaA AeATEJIBLHOCTD:

® [IOHMMATh U HCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ WHIUBUIyaIbHON PaOOTHI,

e BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KIOro 4jeHa KOJUIEKTHBA;

o HpI/IHI/IMaTb neiaun COBMGCTHOP'I ACATCIIbHOCTH, OpFaHI/I3OBBIBaTb nu KOOpIII/IHI/IpOBaTb I[CI\/JICTBI/ISI 110 eé
JOCTH)KCHHIO: COCTaBIIATh IUIAaH JIEWCTBHM, paclpeneiiaTh pOJIM C Y4ETOM MHEHHH YYaCTHUKOB,
00CyXIaTh Pe3yJIbTaThl COBMECTHOM paOOTHI;

e OlIEHUBATh KauyeCTBO CBOETO BKJIaza U Ka)KJI0ro y4acTHHKA
KOMaHJIbl B OO PE3yabTar 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

o HpeI[JIaFaTB HOBBIC HpOGKTBI, OLICHUBATh UACHU C IMO3MIIMHM HOBU3HHEI, OpI/II‘I/IHaJIBHOCTI/I, HpaKTI/I‘-IeCKOﬁ
3HAYMMOCTH;

® OCYILIECTBIATh TO3UTHBHOE CTPATErMYeCcKOe TIOBEIACHHE B Pa3IMYHBIX CHUTYalUsSX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

YHI/IBepcaJIbeIe PEryJIaiTUBHbLIC JelcTBUA

Camoopranuzanmusi:

® CaMOCTOATENIBHO OCYLIECTBIATh IO3HABATEIbHYIO AEATENBbHOCTh B 00JaCTH (DU3MKH M aCTPOHOMMH,
BBISIBIIAT MPOOJIEMBI, CTaBUTh U (POPMYNIHPOBaTh COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSTENbHO COCTAaBJAThH IJIaH PEIIECHUS PAcUuETHBIX M KAYECTBEHHBIX 3a/lad, IJIAH BBIIOJHEHMS
MIPaKTUYECKOM  paboThl € yuéTOM  HMEIOLIUXCA  PECYpPCOB,  COOCTBEHHBIX  BO3MOMKHOCTEM
U TIPeANIOYTEHUH;

e J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

® paciIMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUII;

e Jle1aTh OCO3HAHHBII BBIOOP, ApryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a PELICHHUE;

® OIIEHUBAaTh NPUOOPETEHHBII OMBIT;

e crocoOCTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO LIUPOKOH 3pyAMLIMU B 00MacTU (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJABTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb:

e JaBaTb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBAaTh COOTBETCTBHE
pE3yBTaTOB LEM;

e BIAJCTh HABbIKAMU I103HABAaTENIbHON peQUeKCMH Kak OCO3HAaHUS COBEpLIAEMbIX JACHCTBHIA
1 MBICTUTENBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB M OCHOBAHUM; HCIIOJIL30BaTh MPUEMBI peduIeKCUU IS
OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO pEIICHUS;

® yMETbh OIL[EHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHHUS 110 UX CHIXKEHUIO;

- MPUHUMATh MOTUBBI U apTyYMEHTHI IPYTUX MPU aHAJIHN3€ PE3yJIbTaToB IeATEIbHOCTH.
IIpunsitue cedst U APyrux:

® IpUHUMATH ceOs, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

® [IPUHUMATh MOTHBBI U apPTyMEHTHI IPYTUX NP aHAIHU3E PE3YIbTAaTOB JAEATEIbHOCTH;

® [pU3HABaTh CBOE MPABO M MPABO JIPYTUX HA OLIHOKH.

INPEIMETHBIE PE3YJIBTATHI
10 kaace

B nporniecce m3ydenus kypca pusukn yriryoaéHHoro u 6azororo ypoBHs B 10 kiacce y4eHUK HAYIHTCS:
[Tonumars (1leMOHCTPUPOBATH) POJIb (PU3UKH B IKOHOMUYECKOM, TEXHOJIOTHUECKOH, IKOJIOTUYECKOMH,
COLIMAJIBHOW W ATUYECKOH cdepax AesTeTLHOCTH YelIOBEeKa; pojib U MECTO (PU3MKH B COBPEMEHHOU
Hay4YHOW KapTUHE MHUpA; 3HAYEeHUe ONUCAMENbHOU, Ccucmemamusupyoujel, 00bACHUMENbHOU



U npocHOCMuUYecKoll hyHKYull husuieckol meopuu — MexXaHuki, MOAeKYJIAPHOU PUIUKU U MePMOOU-
HaMuKu, poisb Guzuieckol meopuu 8 opmuposanuu npedcmasieHull 0 Qu3uueckol KapmuHe Mupa,

pasnuyath (YIUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJIENel (PU3HUECKUX Te U MPOIECCOB (SIBICHMUIA):
MHepIHUaIbHAS CUCTEMA 0TCUYETA, a0COIIOTHO TBEPAOE TEJI0, MaTepUaIbHAsl TOUKA, PABHOYCKOPEHHOE
JBIKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaiius, abCONMIOTHO yIpyroe u abco-
JIOTHO HEYIPYroe CTOJIKHOBEHUS, MOJENIN ra3a, )KUIKOCTU U TBEPIOTO (KPUCTAJUIMYECKOro) Tena,
UJIeaIbHBIN a3, TOYEUHBIN 3apsi/l, OHOPOJHOE IEKTPUYECKOE T10JIE;

paznMyaTth ycioBus (TPAaHUIIBI, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep hyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD MCII0JIb30BaHHSI YaCTHBIX 3aKOHOB;

aHAJM3UPOBATH U OOBSICHATH MEXaHUUYECKHE MTPOLECCHI U SBJICHUS, UCIIOIB3YsI OCHOBHBIE TIOJIOKEHUS U
3aKOHBl MEXAHHUKH (OTHOCHTEIBHOCTh MEXAHWYECKOTO IBM)KEHUS, (OPMYNBI KMHEMAaTHKH pPaBHO-
YCKOPEHHOT'O IBMXKEHHUSL, npeoopasosanus I anunes 0is ckopocmu u nepemeujerus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUYECKOU SHEPTHH, C83b paOOmbl CUNbL C USMEHEHUeM MEXAHUYECKOU IHepeUuUl, YClo8us pas-
Hogecus meépooeo mena); TIPU FTOM HCIIONIb30BaTh MaTEMATUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bl-
8amb yC108UA NPUMEHUMOCIU PU3UYECKUX 3aKOH08: npeobpasosanutl I anunes, 6mopo2o u mpemvbezo
3axon08 HvlomoHa, 3aK0H08 COXPaHeHUss UMNYIbCA U MEeXAHUYeCKOU dHepaul, 3aKOHA 8CEeMUPHO20
MsA20MmeHuUsl;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMUS, UCIIONb3YysI OCHOBHBIE mooxeHust MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHUS UICATBHOTO T'a3a CO CpenHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABMYKEHUS M KOHLIEHTPALMEN €ro MOJIEKYJ, CBSI3b TEM- Mepary-
pbI BEIIECTBA CO CpelHEeN KMHETUYECKON SHEeprueil TeIIoBOro ABMKEHUS €ro YacTHll, CBSI3b JaBjie- HUS
UJealIbHOTO ra3a ¢ KOHIICHTpalueil MOJIEKYJI U ero TeMIepaTypoil, ypaBuenue MenaeneeBa— Kiia-
neipoHa, nepBhIid 3aKOH TePMOIUHAMUKH, 3aKOH COXPAHEHHUsI SHEPTUHU B TEILIOBBIX MPOIECCAX); TPU
STOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb YCI08US NPUMEHUMOCU
ypaeuerus Menoeneesa—Knaneiipona,

aHATM3UPOBATh U OOBSCHATH (ONHMCHIBATH) DJCKTPUUECKUE SIBICHHS, MCIIOJB3Ysl OCHOBHBIE ITOJIOKE-
HUS ¥ 3aKOHBI 3JICKTPOJMHAMUKY (3aKOH COXPaHEHHS dJICKTPUIECKOT0 3apsiia, 3akoH Kynona, nomen-
YUATILHOCIb 2NeKMPOCMAMUYECcKo20 NOJA, NPUHYUN CYNePRO3UYUL INeKMPUYECKUX nojel, npu 3mom
VKA3b18as YCl08Us npuMeHumMocmu 3akona Kynona; a Takxe NpakTUYECKU BaXKHBIE COOTHOILICHUS: 3a-
koHbl OMa JJI yyacTKa IeNu U JJIs 3aMKHYTOM 3JIeKTpUIecKoi 1enu, 3akoH xoyns—IJlenua, npa-
suna Kupxeoga, saxonwvr @apaoes 0151 31eKkmponusa);

onucvleams QusulecKue npoyeccyl U AGNeHUs, UCNONb3YA GeIUYUHbL: nepemeujeHue, CKOpoCmb, YCKO-
peHue, UMnYIbe meaa u CUcmemuvl mej, Culd, MOMEHM CUlbl, OagleHue, NOMEeHYUAIbHAs IHEP2Us, Ku-
Hemuueckas 3Hepeusl, MexaHuyecKkas SHepeus, paboma cCulvl, YeHmpocmpemumenbHoe YCKopeHue,
Cuna maxjicecmu, Cuia Ynpy20Cmu, CUuia mpenusl, MOWHOCMb, IHePeUsl 63auMoOeticmeuss meia ¢ 3em-
NEU 8OIU3U €€ NOBEePXHOCIU, SHEPeUs YRPY 20l 0edhopMayu NPYICUHBL; KOAUYECMB0 meniomvl, abco-
JIIOMHAsL memnepamypa meina, paboma 6 mepmMoOUHaAMUKe, HYMPEHHSS IHePIUsl UOealbHO20 OOHO-
amoMHO20 2a3a, paboma udeaibHo20 2a3d, OMHOCUMENbHAA B1aHCHOCMb 8030yxa, KII/[ udeanvnozo
Mensioe02o 0sucamens; NeKmpuidecKkoe noie, HanpsAHCEHHOCMb NeKMPUIecKo20 NOJs, HaANPA#CEH-
HOCMb NOJISL MOYEYHO20 3apA0a UMY 3aPANCEHHO20 WApa 8 6aKyyme U 6 OudieKmpure, nomeHyua
NEKMPOCMAMUYECK020 NOJIsl, PA3HOCb NOMEHYUANO08, JNIeKMPOOBUNCYULAs CULA, CUNA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, INeKMpUdeckas EMKOCmb HNIA0CKO20 KOHOEHCamopd, CONpOmugieHue
yuacmka yenu ¢ nocie008amenbHbiM U NapaniielbHblM COeOUHeHUeM Pe3UCmopos8, SHepeus d1eKmpu-
4ecKo2o noJis KOHOeHCamopa,

OOBSCHITH OCOOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBICHUNA: MEXaHUIECKOE JIBM)KEHUE, TEIIOBOE JBH-
’KEHHE YaCTHIl BELIECTBa, TEIIIOBOE paBHOBECHE, OPOYHOBCKOE ABMKEHHE, U (y3Us, UCTIapeHHe, KUTle-
HUE W KOHJCHCAIMs, TUIABJICHHUE W KPHUCTAJUIM3AIMS, HAMPABICHHOCTh TEIUIONepEeIadn, dIeKTPU3alns
TEJ, IKEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJUTH UCCIIEOBaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BETUUHUHBI OT IPYroi C MCHOIb30BAHUEM
MPSIMBIX U3MEPEHUH: TP STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI MTOTYICHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8Ude epapuKros ¢ y4émom abCconomHulx nocpeutHocmen usme-
peHutl, Jienath BBIBOJIbI 1o pe3yabTaTam UCCJIEIOBAHMUS,;



MPOBOJIUTH KOCBEHHBIC N3MEPEHUsI (PU3UUECKUX BEIMYUH; IIPU ATOM BBHIOMPATH ONTHUMAJIbHBINA Me-
TOJl U3MEPEHHUS, OLICHUBATH a0COTIOTHBIE U OTHOCUTEIBHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npooOUMb ONbIMbL NO NPOGepKe NPeOlONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCNepuMeHmanbHylo YCmano8Ky, AHalu3upo8ams noay4eHnble pe3yibmamyl U 0elams Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3ol,

co0Jro1aTh MpaBuiia 6e3011aCHOTO TPyAa MU MPOBEACHUH UCCIIEJOBAaHUN B paMKax y4yeOHOro 3Kc-
IIe- pUMEHTA, NPAKMUKYyMAa U y1eOHO-HUCCIIeI0BATEIILCKONW M MIPOEKTHOM AEATEILHOCTH C HCHOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB M TaOOpaTOPHOTrO 000PYAOBAHMS;

pemaTh pacyE€THbIE 3a/1a4M C SABHO 3aJlaHHOHN U HesaHo 3a0anHol HU3NYECKON MOJIENIBIO: Ha OCHO-
Ba- HUM aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOODP (DPM3NYECKON MOJENH, OTBEYaloneld TpeboBaHu-
SIM 3a- 1a4M, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCMYIambl hU3U4ecKux meopuil
IIPU HC- MOJb30BAaHUM MAaTEeMaTHYECKUX METOJOB PEUICHUS 3aj]ad, IPOBOANUTH PacdEThl HA OCHO-
BaHUM MMEIO- LIUXCS TaHHBIX, aHATU3UPOBATh PE3YIbTAThl U KOPPEKTHUPOBATH METOBI PELICHUS C
y4ETOM MONTy4YEeH-HBIX Pe3yJIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a1a4U, mpebylowjue npuMeHeHUs. 3HaHUll U3 PA3HbIX pa30enos UKOJIbHO20
Kypca puauku, a maxce uHmMeSpayuu 3HAHUUL U3 Opyeux npeomemos eCmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IIETIOUKY PACCYXICHUH C ONOPOH HA M3yYEHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuiecKue 3Hanus 07 00bACHEHUS OCHOBHBIX NPUHYUNOE PAabOmbl UsMepu-
mefib=HblX NPUOOPOB, MEXHUUECKUX YCMPOUCME U MEXHOI02ULEeCKUX NPOYECCO8;

WCIIOJI30BATh TEOPETUUECKHUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOH JKM3HM Ui oOecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ NpudopamMu W TEXHHYECKUMH YCTPOHMCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOILEeH cpere;

IPUBOANUTH IPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeXHbIX Y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHUE TPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOT U,

AHATUUPOBAMNb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCEEHHOU 0esiIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (PuU3UYECKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUUECKOU be30nacHocmu, npeo-
cmag- JleHull 0 payuoHAIbHOM NPUPOOONONBLIOEAHUU, A MAKHCE PAZYMHOM UCHONb308AHUU 00-
CMUICEHUTI HAYKU U MEXHOL02Ull 015 OAIbHeUUe20 PA38Umus Yel08eyecko20 0owecmasa;

MPUMEHSTH Pa3InyHbIe CIIOCOOBI paboThI ¢ HHPOpMaIeil (HU3NIECKOro CoAepk aHHs ¢ UCIIOIb30Ba-
HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPU 3TOM HCIIOIB30BaTh COBPEMEHHbIE WH-
(dop- MallMOHHBIE TEXHOJIOTUM JJISl MTOUCKA, MepepadoTKU U NMpeabsIBICHUS Y4eOHOH M Hay4HO-
NOMYJSAPHOIN HH(pOpMAIMK, CTPYKTYPUPOBAHMS U MHTEpIpeTaluu HH(pOpMaIuy, NoJydeHHON U3
Pa3IMYHBIX MC- TOYHHKOB; KPUTHUECKH aHAJTM3UPOBATH MOTydaeMyI0 HH(OPMAIIHIO U OYeHUBAMb
€€ 00CmoBepHOCmb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb OP2AHU3AYUOHHBIE U NOZHABAMENbHbIE YMEHUSI CAMOCMOAMENbHO20 NPUOOpEemeHUs HO-
6bIX 3HAHULL 8 NpoYyecce BbINOIHEHU NPOEKMHbIX U Y4eOHO-UCCIe008AMENbCKUX — pabom;
paloTaTh B TpyIIe ¢ BHIIOJHEHUEM Pa3IMYHBIX COLUANIBHBIX POJIeH, MIaHUPOBATh paboTy rpym-
IIBI, PALMO- HAIHO PACIPEACISTh ACATEIFHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJIeKBAaTHO OIICHU-
BaTh BKJI4/1 Ka&XK-/10T0 U3 YUACTHUKOB I'PYIIIBI B PELICHUE pacCMaTPUBAEMOil POOIIeMbl;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUOHanbHOU 0essmenbHOCmU O CReYUATbHOCIAM PUUKO-
MeXHU4ecKo20 nPoPuJi.

11 kaace

B npouecce nzyuenus kypca pusuku yrimyonénHoro u 6azoBoro ypoBHs B 11 kiiacce yyeHUK HaydUTCS:

. MOHUMATh (JIEMOHCTPUPOBATH) POJb (PU3UKU B SKOHOMUYECKOM, TEXHOJOTMYECKOH, COLMAIbHOM
U 3TUYECKOH cdepax AedaTeIbHOCTH 4YeJOBeKa; pojb M MECTO (PU3UMKU B COBPEMEHHOM Hay4HOM
KapTHUHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa U JAJIbHEHUIIEM HAay4YHO-
TEXHUYECKOM Da3BUTUU; 3HAUeHUe ONUCAMENbHOU, cucmemamusupylowel, 00bjACHUMENbHOU
U npocHOCMUYecKou @yHKyutli usudeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU,  K8AHMOGOU  Qu3uky, poib  (U3NYECKOW Teopuu B GOPMHUPOBAHUU
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npeAcTaBiIeHu 0 PU3NYecKoil KapTHHE MHUpPa, MECTO (U3WYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHHI O MPUPOJE;

paznuyarh (YUUTHIBATH) YCIOBHUS MPUMEHUMOCTH MOJeNeld (U3NYEeCKUX TeNl M MPOLECCOB (SBICHHMN):
OHOPOAHOE  JJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIOJis, TapMOHUYECKHEe KoiebaHus,
MaTreMaTHu4eCKUl MAasTHUK, WICAIBHBIA IPYKUHHBIM MAasTHUK, TapMOHMYECKUE BOJHBI, HICAJIbHBIN
KosieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a; MOJIENIel aToMa, aTOMHOT0 S/jpa U KBAaHTOBOM MOJIEJIH CBETA;
pas3nuyath yclIoBUSL (TPaHUIBI, OOJIACTH) TPUMEHUMOCTH (DH3UYECKUX 3aKOHOB, HOHUMAMb
gceobwutl xapakmep @GYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCMb UCHOIb308AHUS YACHHBIX
3aKOHO8;

aHAJIU3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl U SIBICHHUSA, MCIIONb3Ysl OCHOBHBIE
MOJIOKEHUSI Y 3aKOHBI JJIEKTPOJMHAMUKUA U CIIEUUAJIbHOW TEOPUM OTHOCHTEIBHOCTH (3aKOH
COXpaHEHUsl 3JIEKTPUUECKOro 3apsja, cuia Ammepa, cuwia JlopeHna, 3aKOH 3JIEKTPOMarHUTHOMN
UHAYKIMY, npaBuio Jlenua, cBsa3zp OC caMOMHAYKIMHM B 3JIEMEHTE 3JIEKTPUYECKOM WEMH CO
CKOPOCTBbIO H3MEHEHHS CHJIbI TOKa; IIOCTYJIaThl CIIELHUAJIbHOM TEOPUM OTHOCUTEIBHOCTH
DWHINTEHHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOLIECCHI U SBJICHUS, HCIIONB3YS IOJIOKEHHUS KBAHTOBOMN
¢usuku (ypaBHeHue DitHmTeHa 111 horodaddekra, mepBoid U BTOPOi mocTynarsl bopa, nmpuHIUT
COOTHOILIEHHs HeompenenéHHocte [eilzenOepra, 3akOHBI COXpaHEHUS 3apsI0BOTO M MacCOBOTO
YKCeJl ¥ DHEPTUHU B AJIEPHBIX PEAKLUAX, 3aKOH paJuOAKTUBHOIO paciaja);

ONMHCHIBaTh  (U3MUECKHE TMPOLECChl U SBIEHUS, HWCIONb3yd BEJIUYMHBI:  HANPSHKEHHOCTH
AIIEKTPUYECKOTO MOJsI, TMOTEHLHANT 3JEKTPOCTATUYECKOrOo TOJs, Pa3HOCTh MOTEHIUAJIOB,
ANIEKTPOJABUKYIAsl CWJIA, WMHAYKUMS MAarHUTHOIO IIOJIg, MAarHUTHBIA IIOTOK, cujaa Awmmepa,
MHIYKTUBHOCTD, SJMEKTPOJBIKYIAS CHUJIa CAMOMHAYKIWHU, SHEPTUs MAarHUTHOTO IOJISI TPOBOIHUKA
C TOKOM, PEJIATUBUCTCKHIA MMITYJIbC, ITOJTHASI SHEPTHUsI, SHEPTHsI TIOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS
1 UMIynbe (POTOHA, MACCOBOE YHCIIO U 3apAl sApa, SHEPTUS CBA3M sI/Ipa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (U3WYECKUX SBICHUH: OIEKTPOMAarHUTHAS WHIYKIUS,
CaMOMHIYKIIS, PE30HAHC, MHTEepPEepeHIHs BOJH, AUQPAKIUA, AUCHEPCHs, TOJHOE BHYTPEHHEE
orpaxenue, (oroanekrpuyeckuii dpdext (horosrddexr), anpda- u Oera-pacnansl sAaEp, ramma-
U3JIy4yeHue siep; Gu3nyecKue NPUHILIUIIBI CIIEKTPaIbHOTO aHaJIu3a U paboThl J1a3epa;

onpedensams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl AMnepa u cuivi
Jlopenya,

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U pACCHUMbIBAMb €20
Xapaxkmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAnu3a
U 00BACHeHUsL  QU3UYUECKUX NPOYeccos8, HNPOUCXOOSAUUX 6 36€30aX, 6 36E30HbIX CUCMEMAX,
8 MedHC2AIaKMUYECcKoll cpeoe; 08UNCEeHUS HeDeCHbIX mel, I60NI0YUL 386630 U BcenenHoll,

MIPOBOJIUTh MCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEpPEHUI: MpPH 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3yibTaThl MOTYyYEHHOU
3aBUCUMOCTH (HM3UYECKUX BEJIUYMH B BUAE Tpa@UKOB C yu€TOM aOCOIIOTHBIX HOTIPEIIHOCTEN
M3MEpEHUH, J1eN1aTh BBIBO/IBI 110 PE3YJIbTaTaM HUCCIIEJOBAHMUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITMUYMH; IPU STOM BBIOMpPATh ONTHUMAJIbHbBIN METO
U3MEpEHUus, OLICHMBaTh aOCOJIIOTHBIE U OTHOCUTENbHBbIE IOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX
U3MEPEHN;

MIPOBOAMTD OIBITHI MO MPOBEPKE MPEAJIOKESHHOW TUIIOTE3bl: MJIAHUPOBATh HKCIIEPHUMEHT, cOOMpaTh
JKCIEPUMEHTAJIbHYI0 YCTAHOBKY, AHAJIM3UPOBaTh IOJIYYEHHBIE pE3YJIbTaTbl U AENaTb BBIBOJ
0 cTaTyce NpPeI0KEHHOM TUIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHUL,

cobmoath mnpaBmiia OE30MAaCHOTO Tpyla NpU IMPOBEAECHUU HCCIEIOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa,  NpPAaKTUKyMa M y4eOHO-HCCIEIOBaTeIbCKOW U MPOEKTHOM  JeATelbHOCTU
C UCIIOJIb30BAHNUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000PyA0BaHMS;

pemarb pacy€THbIE 3a7aydl C SIBHO 3aJaHHON U HEsBHO 3A0aHHOU @DU3UYECKOU MOOenblo. Ha
OCHOBAHMHU aHaJM3a yCJOBUS BBIOMpaTh (PU3UUECKHE MOJENH, OTBedarollue TpeOOBaHUAM 3ajlaud,
MPUMEHTh (OpPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (HU3MYECKUX Teopuil mpu
HCIIOJIb30BaHUM MareMaTHMYeCKMX METOJOB pEUIeHMs 3ajad, IPOBOJUTH PACYETHI HA OCHOBAHUU
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UMEIOIIUXCSl TaHHBIX, aHAIM3UPOBATh PE3YJAbTaThl U KOPPEKTHPOBATH METONbI PEUICHUS C y4ETOM
MOJTy4EHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a/jauu, TPeOyIomue MPUMEHEHHUS 3HAaHUN U3 Pa3HBIX Pa3/eNioB IIKOJIHLHOTO
Kypca GU3UKH, a makce uHmezpayuu 3HAHUL U3 Opyeux npeomemos eCmecmeeHHo-HayYH020 YUKIA.
BLICIIPAUBAMY  JIOCUYECKYIO  YENOUKY — PACCYICOCHULl  C ONOpOl  HA  U3YYEeHHble  3AKOHbI,
3AKOHOMEPHOCMU U (puzuuecKue s8ieHusl;

UCNONB308aMb  Meopemudeckue 3HAHUs Ol OObACHEeHUs OCHOBHLIX NPUHYUNOE  pabombl
uMepumenbHbiX NpUOOPO8, MEeXHUUEeCKUX YCMpoUCma U mexHoI02U4ecKUx NPpoyeccos;

MPUBOAWTh NMPHMEPHI BKJIAJa POCCUHUCKHX H 3apyOC)KHBIX YUEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

AHATUZUPOBAMb U OYEHUBAMb  NOCIe0CmBUs  ObIMOBOU U NPOUBOOCMEEHHOU  OesiMelbHOCMU
YenoseKda, CEA3AHHOU C u3uuecKUMU Npoyeccamu, ¢ NO3UYULL IKONLO2UYECKOU 0e30nacHoCcmu,
npeocmasieHull 0 PAYUOHAIbHOM NPUPOOONONL308AHUY, A MAKICe PASYMHOM  UCHONb30BAHUU
00CMUdICeHUL HAYKU U MEXHOI02ULlL 0151 OaIbHelue20 Pa3sumusl 4eio08eiecko2o 0ouecmaed,
MPUMECHSTh pasjaudHbie  CIOCOOBI  PabOThl ¢ MHpOpManuend (U3HYSCKOTO  COACPIKAHHS
C WCITIOJIb30BAHUEM COBPEMEHHBIX HMH(DOPMALMOHHBIX TEXHOJOTHH: TPH O3TOM HCIIOJIB30BaTh
COBPEMEHHBIC WH(POPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, TIEPEPa0OTKU U MPEIbSIBICHUS YIeOHON
Y HAyYHO-TIONYJSIPHOW ~ WH(OpMAaIMu, CTPYKTYPUPOBAHHUS U WHTEpIpETaluu  WHGOpMAIUH,
MOJYYCHHOM W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH IMOJy4aeMY HH()OPMAIIHIO
Y OIICHMBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE WMMCIOIIMXCSI 3HAHWW, TaK W HA OCHOBE aHAIIM3a
HMCTOYHHMKA HH(POPMALINH;

NpPOSIBNAMb  OP2AHU3AYUOHHbBIE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuobpemenus
HOBBIX 3HAHUIL 8 NPOYecce BbINOTHEHUsL NPOESKMHbIX U Y4eOHO-UCCIe008amenbeKux pabom, padboTarb
B TPYIIEC C MCIIOJHCHHEM pPa3IMYHbIX COIUAIBHBIX pOJICH, IUIAHUPOBATh paboTy TPYIIIBI,
paIMOHATILHO PACIIPENEIATh JCATCILHOCTh B HECTAHIAPTHBIX CHUTYAlUAX, aJeKBAaTHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBL;

nposGIANb MOMUBAYUIO K OVOVueli npoghecCuOHaIbHOU 0esimelbHOCHU N0 CHeYUATbHOCISAM (DU3UKO-
MeXHUYECKo20 npoghuns.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBsIii ypoBenb (2 yaca)

Yray6nenusiii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOTO MMO3HAHMS (2 Jaca)

Tema 1. ®usnka U METOIbI HAYYHOTO Mo3HaHKs (6 YacoB)

Du3uka — Hayka o npupoze. Hayunble METOABI MO3HAHUS OKPYKAKOLIETO MU-
pa. Posib sKCIieprMeHTa U TEOpUH B MPOLIECCE MO3HAHUS MPUPOJIbI. JKCIEe-pHU-
MeHT B (pu3uke. MojenupoBanre (GU3NIECKUX SBICHUN U TIPOIIECCOB.
HayuHnble runore3sl. PU3nyecKue 3aKOHbI U TEOPHUH. | paHULIbI IPUMEHUMO-
cTu (u3nIecKuX 3akoHOB. [IpuHITMT cooTBeTCTBUSA. PONIb M MECTO (DM3UKHU B
(opMHpPOBaHNUN COBPEMEHHON HAyUYHOU KapTUHBI MUPA, B IPAKTUYECKOM Jes-
TCJILHOCTH JTIOACH.

JlemoHcTpanuu 1. AHanoroBsie U U(POBLIC U3MEPUTEIBHBIC TPUOOPHI, KOM-
[MbIOTEPHBIC JaTYUKHU

dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4unslii MeTon mo3na- Hus
1 METO/IbI MCCIICAOBAHUS (PU3MUECKUX SBJICHUN. DKCIIEPUMEHT U TEOPHUSB
npoliecce no3HaHus npupozsl. HabmoaeHue u 3kcrepuMeHT B pusuke.
Cnocobbl usmepenus husudeckux 6eIuyUuH (aHaI0208ble U Yugphpossie usme-
pumenvHvie npubopsvl, KOMnvIomepHvle Oamuukosgsie cucmemvt). [loepeuino-
cmu usmepenutl GuzuuecKux 6eautuH (A6CoNOMHAs U OMHOCUMENbHAS).
MonaenupoBaHue (PU3MYECKHX SBICHUH U IPOIIECCOB (MaTepHaabHas TOUKa,
A0COJIIOTHO TBEPJI0E TEJIO, HI€ANIbHAS JKUIKOCTh, U€ATIbHBIN a3, TOUEUHbI
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULIBI €I0 TPUMEHUMOCTH. PU3N-
yeckas Teopust. Ponb 1 MecTo ¢pu3uku B GOPpMHUPOBAHUU COBPEMEHHON Hayd-
HOM KapTUHBI MUPA, B IPAKTUYECKOM ACATEIBHOCTHU JOJCH.
Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi, NPAKmuKym
1. Msmepenue cunvt moka u HanpsadjiceHus 6 yenu HOCMOsHHO20 MOKa

NPUNOMOWU AHATI0208bIX U YUDPOBBIX USMEPUMENLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugposoii rabopamopueti no ¢uzuxe. Ipumepol uz-

Mepe-Hus PUUUECKUX 8eUYUH NPU NOMOUWU KOMUBIOMEPHBIX OAMYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHHS.
Cuctema otcuéra. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKO-
[PEHHE MaTEpUAIbHONW TOYKH, UX MPOEKIUN HA OCH CUCTEMBI KoopauHar. Cio-
PKEHUE IIEPEMELLEHUN U CJI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOe BMKeHue. ['paduku 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IIEPEMEIICHNS MaTe- pU-
QJIBHOM TOYKHU OT BPEMEHH.

CBoOOHOE NajieHe. Y CKOpeHHe CBOOOIHOTO MaieHusl.

KpuBosmHeliHOe ABMkeHUE. [[BUKEHUE MAaTEPUAIIBHON TOYKU 110 OKPY’KHO-
CTH C ITIOCTOSIHHOM 110 MOZYJIK0 CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpHOE yCKOpe-

Mexanuueckoe aBmkeHHe. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBHYKEHUS.
Cucrema oTcyéra.

[ [psimas u obpamuas 3a0a4u MexaHuKu.

Paouyc-6ekmop mMamepuaibHol Mo4KU, e20 NPOoeKyuu Ha OCU CUCMeMbl KO-
opounam. TpaekTopus.

[lepemeriienue, CKOPOCTh (CPeHsAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
[pEHIE MAaTePHALHOW TOYKH, UX TPOCKIIUH Ha OCH CUCTEMbI koopauHat. Ciio-
PKEHHE MTEPEMEIIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTh KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS W IMYTH MAaTePUATBHOW TOYKH OT
BPEMEHHU U UX rpaduKu.

CBoOoaHOe majeHue. YCKOpeHue CBOOOIHOTO MaaeHUs. /[eudiceHue mena,

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue. CIuaoMeTp,

OpouieHH020 N00 y2i0M K 20pU30HMY. 3a8UCUMOCTIb KOOPOUHAM, CKOPOCMU
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IBUKEHUE CHAPSIOB, LIETIHBIE U peMEHHBIC TIEPEIayn.
/lemoncmpayuu
1.  Mopaenb cUCTEMBI OTCUETA, MIUTFOCTPAIMS KHHEMAaTHUECKUX XapaK-
TEPU-CTUK JIBUIKECHUS.
2. IIpeoOpazoBaHue NBMKCHHH C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.
3. [lagenue Ten B BO3yXe U B pa3pesKeHHOM IIPOCTPAHCTBE.
4.  HaOGmoneHue IBHXKECHUs TeJa, OPOIISHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. 3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HanpaBneHue ckopocTH MpH ABHKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxkcnepumenm, nabopamopnsie paﬁombl2

1.  U3yuyeHue HEpaBHOMEPHOTO JIBHKEHUS C IIENBIO OMPEIeNIeHUs MIHO-
BEH-HOU CKOPOCTH.
2.  HccnemoBaHue COOTHOLICHHS MEXKIY MyTAMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIbHbBIEC PABHBIC TPOMEXKYTKH BPEMEHH IPH PABHOYCKOPEH-
HOMJIBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

3. zydyeHnne nBMKCHUS MIApUKa B BI3KOH KUIKOCTH.

4. N3yuyeHue BUKEHHS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOPEHUs. MAmepuaibHoll mouky om epemenu u ux epaghuxu. KpuBonunei-
HOE IBUKEHHE. J[BI)KeHNE MaTepruaibHOM TOYKH IO OKPYKHOCTH. YTJI0Bas U J-
HeiiHast ckopocTh. [lepros u yacrtora obpamenus. LleHTpocTpe-MUTenpHOe
(HOpMaJIbHOE), KacaTeNbHOE (TAHTCHITHAIBHOE) U TIOJTHOE YCKOPEe-HUE MaTepH-
AJIbHOW TOYKHU.

Texnuueckue ycmpoicmea u mexHoio2uyecKue npoyeccyl: CIuIOMeTp, IBU-
DKCHHE CHApSIOB, IEMHBIC, IecTepeéHYaTbie U pPEeMEHHBIC Iepelayu, CKo-
pocmusie nugmeol.

/lemoncmpauuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPAINS KUHEMAaTHYECKIX XapaKTEePUCTUK
TBUKCHUSL.

Cnocobwi ucciedosanus O8UNCEHUIL.

U nntocmpayus npedenvho2o nepexooa u usmepeHue MCHO8EHHOU CKOPOCU.
[IpeoOpa3oBaHue ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[lagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Haluroienue nBM>KeHus Tena, OpOIISeHHOTO O] YIJIOM K TOPU30HTY U TOpH-
BOHTAIBHO.

HamnpaBiieHne CKOpOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[/ Ipeobpa3zosanue y2n060ti ckopocmu 8 pedyKmope.

Cpasnenue nymeti, mpaekmoputi, CKOpoCmet 08UNCEHUS OOHO20 U MO20 JHCe
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym 3ydqe-
HUE HEPABHOMEPHOT'O JIBIXKEHUS C LENBI0 OMpeieleHHs] MTHOBEHHOMCKOPO-
CTH.

3 mepenue ycKopeHus npu NpAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

U ccnedosanue 3asucumocmu nymu om epemenu npu pagHoyCKOPEeHHOM O08U-
DICCHUU.

3mepenue yckopeHus c80000H020 NaoeHus (PeKoMeHOO0B8AHO UCNONb308a-
Hue yugposoti nabopamopuu).

3yueHune ABMKEHHs Tella, OpOIIEHHOrO TOPH3OHTANbHO. [Ipogepka euno-
mesvl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCMbIO NO-

éma u HauaIbLHOU CKopocmbio meild.

2 o ..
3pecb U ganee NPUBOAUTCA PaCLUMPEHHbIN nepeveHb N1abopaTopHbiX PAaBOT 1 ONbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbiIGOp Mo CBOEMY YCMOTPEHMIO ¢ Y4ETOM BbibpaHHoro YMK v umetowerocs o6opynosaHms.
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H3yuenue 08udiCeHUss mena no OKPYHCHOCIU C NOCMOAHHOU HO MOOYIO CKO-
pocmuio.

Vccnedosanue 3a8ucumocmu nepuooa 0opaujeHus KOHU4ecko2o0 MAasmHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4yacoB)

2.2 lunamuka (10 gacoB)

[Ipunimn otHocuTenbHoCcTH ["anunesd. [lepBoiii 3akoH HetoTona. Muepuuans-
HbIC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepriosunuu cuil. Bropoit 3akon HeroToHa
U1 MaTepuaibHOM TOYKU. Tperuit 3akoH HproTOHA 11 MaTepuanbHbIX TO-
YEK.
3akoH BcemupHoro taroreHus. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe
rperne. Criia TPEHUsS! CKOJIBKEHUS U criia TpeHus mokost. Koaddumment tpe-
Huys. Cuila CONPOTUBIICHUS NPU ABUKEHUU TEJIa B AKUIKOCTH WM rase.
[locTymarenbHOE U BpaliaTelbHOE ABMKEHNE a0COIIOTHO TBEPOTO Tea.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus. [limeuo cuibl. Y cioBus paBHO-
BECUs TBEPIOIO TEJIA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: MOIIUITHUKY,IBU-
PKEHNE UCKYCCTBEHHBIX CITyTHHKOB.
/lemoncmpayuu
. SIBrIeHMEe nHEpUUH.
. CpaBHEHUE Macc, B3aUMOJIEHCTBYIOIIUX TEIl.
. Bropoii 3akoH HeroToHa.
. U3mepenue cuil.
. CnoxxeHue cuil.
. 3aBUCHUMOCTH CHIIBI YIPYTOCTH OT JIehopMaIiuu.
. HeBecomocTth. Bec Tena npu yCKOpEeHHOM MOABEME WM MAJCHUMU.
. CpaBHEHUE CUII TPEHUS TIOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcnoBust paBHOBeCHs TBEPOTO Tena. Buibl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot

1. M3y4eHue nBrkeHUs OpycKa 1Mo HAaKJIOHHOM MIOCKOCTH.

2. UccnenoBaHue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOLIUX B MIPYKHHE

O©oOoO~NO O WNBEF

[TepBriii 3akoH HproToHa. MHeprmanbuble cucTeMbl orcuéra. [Ipunuun oT-
HocutenbHOCTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
ienue, npumepol).

Macca tena. Cuina. [IpuHnun cynepno3uuuu cuil.

BTopoii 3akoH HetoTOHA /17151 MaTepuaibHONM TOUKH.

Tpernii 3akoH Hpl0TOHA )11 MaTepuaibHbIX TOYEK.

3aKOH  BCEMHMPHOTO TATOTEHUS. IKBUBANEHMHOCMb 2PAGUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TsDKeCTH. 3a8ucumMocms YCKopeHus c600600H020 NAOeHUsl OM GblCOMbl
HaO nogepxHocmvlo niaanemvl U om 2eozpaguueckoli wupomol. Jleudsxicenue
HeOecHblx men u ux cnymuukos. 3axonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osusicywezoca ¢ ycko-
peHuem.

Cuina Tpenusi. Cyxoe TpeHue. Cuiia TpeHHUs! CKOJIbKEHUS U Cuila TPEHUs MOo-
kosi. Koaddumment tpenusi. Cuna CONMpOTUBIECHUS TPH JBMIKEHUU TeJa B
PKUIKOCTU WM Ta3e, eé 3asuUcumMocms Om CKOPOCHU OMHOCUMETbHO20 O8U-
Drcenusl.

/[asnenue. [ uopocmamuueckoe daenenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mMexHOLO2UYeCKue npoyeccovl: TOAIINIHUKH,
[IBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB.

Vlemoncmpayuu

Habnio0eHue 0sudiceHuss mei 8 UHEPYUATbHBIX U HeUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

[/ [punyun omHocumenbHOCmu.

Kauenue 06yx yununopoe unu wapos pasHol Maccvl ¢ 0OUHAKOBbIM YCKO-
peruem omnocumenbHo HeUHepYUaIbHOU CUCeEMbl OMCYEéma.

CpasHenue pasnodelicmayioujeli NPUIONCEHHbIX K Mely CUll ¢ npouszsede-

HUEM MACCbl meld Ha eco YCKOPEeHUue 6 uHeplﬂthlﬂbHOﬁ cucmeme omcuéma.

15




1 pe3MHOBOM 00pasIie, OT Ux Je(opMaIuy.
3. MccnenoBanue ycaoBuil paBHOBECHS TBEPOTO Tella, UMEIOIIETo OCh Bpa-Iiie-
HIA.

[Pagercmeo cul, 03HUKAOWUX 8 pe3yibmame e3aumooeticmeus mei. zmepenue
lmacc no e3aumooeticmeuio.

Hegecomocmeo.

Bec Tena nmpu yCKOPEHHOM MOIBEME U TTaJICHHH.

[ [enmpobedicHble MexaHu3Mbl.

CpaBHEHHUE CHJI TPEHUSI TIOKOSI, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxym Visme-
[PCHIE PAaBHOICHCTBYIOIIEH CHII ITPH IBHYKECHUU OpycKa 110 HAaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka eunomesvl 0 HE3ABUCUMOCTU BPEMEHU OBUNCEHUsL OPYCKA NO
HAKIOHHOU NIOCKOCIU HA 3A0AHHOE PACCMOSHUE OM €20 MACCHI.
lccrnenoBanue 3aBUCMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKHHCH
[PE3MHOBOM 00pasiie, oT uX JaehopManuu.

U3yuenue 08udiCeHUst CUCTEeMbl e, C8A3AHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
né2Kuti O10K.

3zmepenue koaghdhuyuenma mpenus no eeiuyune y2no6020 kodghguyu-
enma sasucumocmu F,,,(N).

Vccnedosanue 0sudicenust 6PYCKa no HAKIOHHOU NAOCKOCMU C NePeMeHHbIM
Koapuyuenmom mpenus.

U3yuenue 08udCeHUst 2py3a HA 84y C MPEHUEM.

2.3 Craruka TBeporo tena (5 gacos)

AOcomoTHO TBEpHoe Teno. IloctymarenpbHoe W BpamiaTeabHOE JIBUKCHUE
TBEPAOro Tena. MOMEHT CUiIbl OTHOCUTENIBHO OCH BpaileHus. [linedo cuibl.
CnojxeHue Cwil, NPUIIOKEHHBIX K TBEpHoMy Teny. LleHTp Tskectn Tena.
YcinoBus paBHOBecUs! TBEPAOrO Tejia. Y CTOMYMBOE, HEycTOuMBOE, Oe3pas-
ITNYHOE PAaBHOBECHE.

Texuuueckue ycmpoticmea u mexHOIO2UYEeCKUe Npoyeccyl. KPOHIITEWH,
CTPOMUTENBHBIM KpaH, pel€TuaThle KOHCTPYKIUH.

Vlemoncmpayuu

Y ciioBus paBHOBecus. Bubl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadvopamopnuvie padomut, npakmuxym Vccne-
TOBaHME YCIIOBHI paBHOBECHs TBEPAOIO Tella, UMEIOIIEro OCh Bpa-IlEHUSs.
KoHCTpyHpoBaHHE KPOHIITENHOB U PACYET CHII YIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TII0MIA b OTIOPHI.

2.3 3aKoHbI cOXpaHeHHs B MexaHuKe (6 yacoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gyacos)

MIMIysibC MaTepuanbHON TOUKY (T€a), CUCTEMbI MaTepHaAIbHBIX TOUeK. M-
[1yJIC CHJIBI U U3MEHEHHE UMITYJIbCa TEIa.
3aKOH COXpaHEHMs UMITYJIbCca. PeakTHBHOE IBU)KEHUE.
Pabota cuibl. MOIHOCTD CHIIBL
KnHeTnueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUU KU -
HETUYECKOM SHEPIUU.
[TorennuansHas sHeprus. [loTeHnuanpHas sHeprus ynpyro 1eopMupoBaH-HON
npyxuusl. [loTeHnmanbHas sueprus Tena Boimm3u nosepxuoctu 3emnu. [loren-
[[1aJIbHbIE M HENOTEHIMATIbHbIE CUIbl. CBsI3b PAa0OTHI HEMOTEHLIUANIb-HbIX CHJI C
I3MEHEHNEM MEXAHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHHS MeXa-
HUYECKOW SHEPTUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. BOIOMET, KOIEp,
[IPYKUHHBIN TUCTOJET, ABH)KEHNUE PAKET.
Vlemoncmpayuu
1. 3akoH coxpaHEHUs UMITYJIbCA.
2. PeakTHBHOE JIBUXKEHUE.
3. Ilepexox MOTEHIIMATBLHON SHEPTHH B KWHETUYECKYIO 1 0OpaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnwvie pabomot
1.  H3yuyenue aOCOIIOTHO HEYNPYIOro yJaapa ¢ HOMOIIBIO IBYX OJUHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2.  HccnenoBaHue cBS3U pabOThI CHIIBI C U3BMEHEHUEM MEXaHUYECKON
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKTIyTa.

MIMIybC MaTepUaJIbHONW TOYKHU, CUCTEMBI MATEPUAIbHBIX TOYEK. [[enmp
acc cucmemsbl MamepuanbHulx mouek. Teopema o 0gudiceHuu yeHmpa
lmacc.

MIMITyJIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHUS UM-
yJIbCA.

PeakTBHOE NBHIKEHUE.

IMomenm umnynvca mamepuanoroti mouxu. Ilpedcmasnenue o coxpaneruu
MOMEHMAa UMNYIbCA 68 YEHMPATbHBIX NOJIAX.

PaGoTa cribl Ha MaJIOM M Ha KOHEYHOM TepeMeleHu. I paguueckoe
npeocmasnenue pabomsi cuibl. MOITHOCTD CHIIBI.

Kunernueckast s3Heprusi MaTepuaabHOU TOUukU. Teopema 00 M3MEHEHUUKUHE-
TUYECKOW SHEPTUH MATEpUaIbHON TOUKH.

[loTeHuManpHbIe U HEMOTEHIUANIbHBIE CUJIbl. [lomenyuanvras suepeus. 1lo-
meHyuaNbHas SHepeUs Yynpy2o0 0eghopmupo8antou npyxicunsl. Ilomen- yu-
anvHas snepeuss mena 6 0OHOPOOHOM 2pasumayuornom none. [lomenyu-ano-
Has SHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYympu u
6He wapa). Bmopas kocmuueckas ckopocmo. Tpembvs kocmuue-ckas cKo-
pocme.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM 3Hep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEpTUH. Ynpy-eue u
Heynpyaue cmoKHOBEHUS.

Ypasnenue bepnynnu 015 udeanvHotl HcUOKOCMuU Kax cie0Cmeue 3aKOHaco-
Xpanenuss Mexanuyeckou dHepeul.

Texnuueckue ycmpoucmea u mexHolocudecKue npoyeccovl: NBUKEHUE pa-
KET, BOJOMET, KONEP, MPYKUHHBIA MUCTONET, 2UPOCKON, hucypHoe Kama-
Hue Ha KOHbKaX.

Vlemoncmpayuu

3aKOH COXpaHEHUs UMITysibca. PeakTuBHOE nBMKeHUe. M3mepenue mouy-
HOCMU CUTbL.

3 menenue snepauu mena npu cogepuienuu pabomeol.

B3aumHble NpeBpalieHnss KHHETUYECKON U MOTEHIUAIBHON SHEPrUil IpH
NeiCTBUM Ha TEJO CHJIbI TSDKECTH U Cuilbl ynpyroctu. Coxpanenue sHep-
Uy npu c60600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeul, npaKMuKym
1. U3mepenue umnynvbca mena no mopmo3HOMY NYNiu.
2. U3mepenue cunvl mseu, ckopocmu Mooenu 31eKmpomoouns u MOuWHo-
cmu cuibl mseu.
3. CpasHeHue usmeHeHUs UMRYIbCA Mea ¢ UMNYIbCOM CUTHL.
4. Hccnedosanue cOXpaneHust UMNYIbCa npu Ynpyeom 63aumo0eiicmaull.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasHnenue uzmeHeHUss NOMEHYUANbHOL IHEP2UU NPYICUHBL C PAOOMOL
CUbL MPEHUs.
7. Onpeoenenue pabomvi Cuibl MpeHUst NPU O8UNCEHUU Meld N0 HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekyssipHas pusuka u TepMoanHaMuka (24 gaca)

Tema 3. MonekyssipHast ¢pusuka u TepmMoanHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# TeoprH (9 yacoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 yacon)

(OCHOBHBIE NOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABHKCHHUS U
B3alMOJCICTBHUS YacTHLl BeuiecTBa. MoJenu cTpoeHus ra3os, JKUIKOCTEH U
TBEPABIX TET U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [locrosiHHas ABoraapo.
TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmeparyp
[lenbcust. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW TeOpuH HealbHOoro raza. AOCoIt0THas TeMIeparypa Kak mMe-
[pa cpeHel KMHETUYECKOW SHEPTUH TEIJIOBOIO ABM)KEHUS YaCTHULL rasa.
[[Ixana remneparyp KenbBuHa. ['a30BbIe 3akOHBI. Y paBHeHUE MeHemne-
eBa—Kuaneiipona. 3akoH [lansToHa. M30mpornecchl B ueanbHOM rase ¢ mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpencraBieHue n30mnpo-
[1IeCCOB: M30TEpMa, U30X0pa, H300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TepMOMeTp, 6apo-

MeTp.
/lemoncmpayuu
1. OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHUE BEIECTBa, GOTO-

rpaduUMOJIeKyJl OPraHUYECKUX COSAMHEHUM.
2. OnbITh! IO U QY3UH KUAKOCTEH U Ta30B.
3. Mozenb GpOyHOBCKOTO IBUKEHHUS.

4. Mopens omnbita LllTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYIIApHO-KHHeTHuYecKoil Teopun (MKT), nx
orbITHOE 00ocHOBaHue. [{uddys3us. bpoyHoBckoe aBrkeHne. Xapakrep
IBUKEHUS U B3aMMOJEICTBUA YacTULl BelecTBa. Mojenu cTpoeHus ra3os,
PKUJIKOCTEH U TBEPBIX TeJl U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
bTHX Mozeneil. Macca u pa3mepsl MoJiekyn (atomoB). KonndecTBo Berie-
ctBa. [locrosiHHas ABoraapo.

TeroBoe paBHOBecue. TemmepaTrypa u criocoOsl €€ usmepenus. [lkana
remneparyp Llenbcus.

Mogenb naeanbHoro raza B MKT: yacTuIlpl ra3a ABUKYTCS XaOTUUECKUU

HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aK0HBI. YpaBHeHne MenaeneeBa—KianeiipoHa.

AGcomtoTHas TemnepaTypa (ukaia remneparyp Kenbuna). 3akon Jlans-
TOHA.

30mporiecchl B U1€aTbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
["pacduueckoe mpencTaBiIeHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBsI3b MEX]1y JABJICHUEM U CPEIHEN KHHETUYECKON SHEprue mocTyna-Telb-
HOTO TEIJIOBOTO JBMXKCHHS MOJIEKYJT UACAIBHOTO ra3a (OCHOBHOE YpaBHECHHE
MKT uneanbHOro rasa).

Ces13b abcontomuol memnepamypvl mepMOOUHAMUYECKOU CUCTEMbL CO CPeO-Hell

KUHEMUYecKol aHepeued nocmynamelbHoco menjloo2o 08UdICEHUS €€
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S. OnbITHI, JOKA3BIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3alUMO-IEHCTBHUA.
6. Moiemb, WILTIOCTPUPYIOIIAs MPUPOY ABICHUS ra3a Ha CTEHKH COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UJI€AbHOIO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYPhl BO3yXa B HEMl.
2. VccnenoBanue 3aBUCHMOCTH MEXAY ITapaMeTpamMu COCTOSIHUS pas-

PCKCH-HOTO rasa.

yacmuy.
Texunuueckue ycmpoticmea u mexHono2uyecKue npoyeccol. TepMOMeETp, Oa-
[POMETP, noIyUeHue HaHOMAamepuaos.

/lemoncmpauuu

Moeny IBUKEHUS YaCTHII BELIECTBA.

Moiens OpOYHOBCKOTO JBUKCHHUS.

B10eoponuk ¢ 3anucsio peaibHo20 OpOYHOBCKO20 OBUINCEHUS.

JInddy3us sxuaKocTet.

Mopaenb onbiTa LlTepHa.

[ IpuTsykeHnEe MOJIEKYIL.

Moneny KpUCTaNTNYECKUX PEIIETOK.

Haburoienue u uccieaoBaHue U30MPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomel, npakmuxym Hcce-
0osanue npoyecca yCmaHo8/e st Menjio8020 pasHo8ecUs npu men-1000mexe
eorcoy eopsueti U X0100HOU 80001

U3yuenue uzomepmuiecko2o npoyecca (peKkomeH008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

U3yuenue uzoxoprozo npoyecca. M3yyenue uzobapHozo npoyecca.

/ [posepka ypasHenus: COCMOsHUSL.

3.2 OcHoBbI TepMoguHamMuKy (10 gacos)

3.2 OcHoBbl TepmoauHamMuKH (20 yacos)

TepmonnHamMu4deckas cucteMa. BHyTpeHHsIs SJHEprus TEPMOJUHAMUYECKON
CUCTEMBI U cr1oco0bl €€ n3MeHeHus. KonndecTBo TemnoTsl U pabora. BHyT-
[PEHHsI DHEPrUs OJHOATOMHOI'O MIEAIBHOIO ra3a. Buabl remionepenayuu:
TeIONPOBOIHOCTh, KOHBEKIMS, U3TyYEHHE. Y IeJIbHAs TEIIOEMKOCTh Be-
iecTBa. KonuuecTBo TEMIOTHI IPH TEIJIONEpEAAYE.

[lonstre 06 agnabatHoM mpouecce. [lepBbiil 3aKoH TepMoauHamMuKu. [Ipu-
MEHEeHHEe MEepBOro 3aKOHa TePMOAMHAMHUKHU K M3omporeccam. ['padudeckas
MHTEpIpeTalys paboThl rasa.

Bropoii 3akoH TepmoanHamMuKku. HeoOpaTuMocTh MpoLeccoB B IpUpPOE.
TernnoBsie MamuHbl. [IpuHIIKATIBEI 1eHCTBUS TETUIOBBIX MamuH. [Ipeodpazo-
BaHUs SHEpruM B TernoBbix MammHax. KII/] remmooit Mammnsl. [ukn Kap-
HOo u ero KII/I. Dxonornyeckue npo0daemMbl TEMIOIHEPTETUKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: IBUraTtelb BHyT-
[PEHHETO cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/] cu-
cmembl. Buewinue u snympennue napamempuwi. Ilapamempor 1/] cucmemol
Kak cpeOHUe 3HaA4eHUsl BeUYUH, ONUCHIBAIOUUX e€ COCNOsHUE Ha MUKDO-
CKONUYECKOM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpouseonvrnas peraxcayus T/[ cu-
cmembl K menjio8omy pagHo8ecuio.

Mozenb UaeaabHOro raza B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHue MeneneeBa—KianelipoHa U BbhIpaKEHUE ISl BHYTPEHHEH dYHEPTHH.
Y cnoBusi MPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasih KOHIICHTPAIlUS YaCTHUII, BbI-
COKHE TeMmmeparypbl. BeipaxkeHue 111 BHYTpEHHEN SHEPrUU OJHOATOMHOIO
1ealIbHOTO Ta3a. Keazucmamuueckue u necma-
muyeckue npoyeccul.

DnemeHTapHas paboTa B TepMoauHaMuKe. Borarcnenue paboTsl 1o rpaduky
rporiecca Ha pPV-auarpamme.

Temonepenaya kak crnocod U3MeHeHHs BHyTpeHHel sHeprun TJ1 cuctemsl
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1.  V3MmeHeHue BHYTPEHHEH SHEPIHU Tesa IPU COBEPIICHUN PaOOTHI:
BBUIET IPOOKH U3 OYTBHUIKH MO/ AEHCTBUEM CXKAaTOrO BO3yXa, HArPEBaHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOIEMOHCTPALIHS).
2.  V3MeHeHMe BHYTpEHHEH sHEpruu (TeMIeparypsl) Tejaa pU TeI1o-
nepe-aaue.
3. OmnsIT N0 amabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM
Or-HUBOM).
4. Mopenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CTOPaHUs, peak-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaul

1. I3MepeHue yeabHON TEIIOEMKOCTH.

0e3 coBepieHus: paboTsl. KoHBeK1s, TEIIONPOBOIHOCTD, H3ny4eHue. Ko-
IT4ecTBO TEMIOTHL. TennoéMKocTh Tena. Yoenvras u monsapnas menio- ém-
Kocmu eewjecmsa. Ypaenenue Maiiepa. Y ienbHasl TENJI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér xosnmyecTBa TeII0TH Ipu Temionepenaye. [louarue 06 agua-
O0atHOM Tporiecce. [1epBrlil 3aKOH TepMOJMHAMUKA. BHYTpeHHSs SHEprusl.
KonnyecTBo TEIIOTHI U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHeH sHeprun T /]
CHCTEMBI.
BTopoii 3aKOH TepMOANHAMUKH JUIsI PABHOBECHBIX MPOIIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOe cocTossHue T/l cucteMbl IPOXOAUT €AUHCTBEHHAs a/iua-
0ara. AGCoMIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH JUIS HEPaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IIE€peaTh TEIUIOTY OT 0ojiee X0- JIOJHOrO
rena kK 6osee HarperoMy 6e3 kommneHcanuu (Knaysnyc). HeoOparu-mocts
PUPOAHBIX IpoLeccoB. [ IpuHIMIBI 1eHCTBUS TEMIOBBIX MAIIHH.
KII. Makcumansuoe 3nauenue KIIJI. [uxn Kapro. Dxonorudeckue ac-
[EKThl UCII0JIb30BAaHMSI TEIUIOBBIX JBUTaTelnell. TemnoBoe 3arpsi3HeHUe OKpy-
PKArOIIEH CpEdbL. Texnuueckue ycmpoti-
Ccmea u mexnHono2uiecKue npoyeccuvl: X0JIO0ANIbHUK, KOHTUIIMOHED, TU3EIb-
HBII 1 KapOIOpaTOPHBIN JBUTATEH, NAPO8as mypouna, noaydenue ceepxHu3-
Kux memnepamyp, ymunu3ayus « meniogsvix» 0mxo008 ¢ UCNONb308aHUEM
Imenn06o2o Hacoca, ymuauzayus OUOOp2aHUYecKko20 Mmonauea O evlpa-
OomKu «mennogouy u snekmposnepeuu. lemoncmpayuu

1. I3meHenue Temneparypsl pH aiuadaTHYeCcKoOM paclIMpeHH.

2. Bo3nymHoe OrHuBo.

3. CpaBHEHHUE YICTHHBIX TETNIOEMKOCTEH BEIIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTuu.

5. UccnenoBanue aanabaTHOTO Mporiecca.

6. KomnvromepHuvle MoOenu meniogulx oguzcamernetl.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomol, npaKmukym

1. 3mepeHue yAeIbHOU TEMI0EMKOCTH.

2. Hccnedosanue npoyecca ocmul8anus eeujecmad.

3. Uccnedosanue aouabamuozo npoyecca.

4. H3yuenue 83aumocesn3u SHepeuL MeNCMONEKYIAPHO20 83AUMOOEUC U
1 memnepamypbl KUNEHUS HCUOKOCTEN.

3.3 ArperaTHbie cocTostHus BerectBa. Pa3opbie mepexos! (5 yacos)

3.3 ArperartHbie cocTosiHus BelecTBa. Da3oBbie nepexobl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOCOIIOTHAS U

Hap006pa3OBaHI/Ie 1 KOHACHCAaIus. I/IcnapeHI/Ie U KUIIeHue. Y JelbHas
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OTHOCHUTEIIbHAs BJIAKHOCTh BO3ayxa. HacwlllleHHBIM nap. YaeinbHas Tell-
mota mapooOpazoBaHus. 3aBUCHUMOCTh TEMIEPATypbl KUIMEHUS OT JaBlie-
HUS.
TBépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
Kpuctaios. Kunakue kpucramuibl. CoBpeMeHHble MaTepuasl. [1naBienue u
KpucTayuM3anus. Y 1ebHas Teriora miasineHus. Cyonuma-1us.
YpaBHEHUE TemI0BOro OajiaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: TArpOMETP U MCU-
XPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYyUEHHUS] COBPEMEHHBIX MAaTEPHU-aJIOB,
B TOM 4KCJIE HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CgoiicTBa HaCHIIIEHHBIX MTAPOB.
2. Kunenne npu MOHMWKEHHOM JIaBJICHUH.
3. CriocoObI M3MEpEHUs BIAKHOCTH.
4. HabmoneHre HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMoHCTpaLus KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. VI3mepeHne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa.

TEIUIOTa apooOpa3oBaHUsI.

HaceimenHblie 1 HeHachIIeHHbIEe aphl. KauecTBeHHAs 3aBUCUMOCTD IJI0T-
HOCTH U JIaBJICHHS HACBILIEHHOTO Mapa OT TeMIIEpaTyphl, UX HE3aBUCHU-
MOCTb OT 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIepaTyphl KHIIe-
HUSI OT JABJICHUS B KUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIOTHASA U OTHOCUTENbHAS BIKHOCTb. TBEpHOE
reno. Kpucranmueckue u aMmopHbIe Tena. AHU30TPOIHSI CBOMCTBKPHUCTAI-
moB. [11aBnenue u kpuctamm3anys. Y aenbHas Teriora riasienus. Cyonu-
Marusi.

lechopmayuu meépoozo mena. Pacmscenue u cocamue. Cosue. Mooy
FOnea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuupenue scuokocmetl u meepovlx mei, 00bEMHOE U TUHEll-
Hoe pacuiupenue. AH2apMOHU3M MENI08bIX KOLEOAHUL Yacmuy euecmea
KaK npuyuHa mensio8o2o pacuiupenus mei (Ha KaiecmeeHHOM YPOBHe).
/Ipeobpazosanue snepeuu 8 hazosvix nepexodax. Ypasnenue meniogozo
Oananca.

/logepxnocmruoe Hamsicenue. Koapuyuenm nogepxnocmuozeo Hamsice-
Hus. Kanunnsapuole aenenus. /lagneHue noo UCKPUBIEHHOU NOBEPXHOCMbIO
breuoxocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHono2uyecKue npoyeccyl: KuaKue Kpu-
CTaJIIbI, COBPEMEHHbBIE MaTEPHAIIBI.

Ulemoncmpayuu

TemoBoe pacmmpenue. CBOMCTBA HACKIIIEHHBIX MapoB. Kunenue. Kune-
HUE MPU TTOHWKEHHOM JaBJICHUU.

3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvlmol ¢ MbLIbHbIMU
naénxamu.

Cmauueanue. Kanunnapuoie aenenus. Mooenu Henblomono8cKou #HuoKo-cmu.
CriocoObl U3MepeHus BIaKHOCTH. MccienoBanne HarpeBaHus U TUIaBlie-
HUSI KPUCTALTHYECKOTO BEIIECTRA.

Buowvl dechopmayuil. Habnrooenue manvix oepopmayuti. Yuenuueckuii
hKCcnepumenm, 1ad6opamopnsle padomol, npakmukymlizyuenue 3axo-
HOMepHoCcmell ucnapenus HeUuoKocmell.

I3 mepenue yoenvHoll menaiomsl niasieHus ibod.

/13 uenue ceoucme HacbleHHbIX Napos.
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3MepeHue abCOMOTHOM BIAYKHOCTH BO3/4yXa U OIIEHKA MaCChl TApOBB
[TOMEIICHUH.

I3 mepenue Koaghduyuenma nosepxHOCMHO20 HAMAICEHU.

smepenue mooyns FOnea. Uccrnedosanue 3asucumocmu degpopmayuu pe-3u-
H06020 0OpA3YA OM NPUTLOINCEHHOU K HEMY CUTBL.

Tema 4. DnextponuHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 vaca)

4.1 Dnexrpocraruka (10 gacoB)

4.1 Dnextpuueckoe mose (24 yaca)

DneKTpu3anus Tea. DJIEKTPUYEeCKUi 3apsaf. [IBa BHAA 2JIEKTpUYECKUX 3a-
psinoB. [IpoBOOHUKH, OUAIIEKTPUKH M IMOIYIPOBOAHMKH. 3aKOH COXpaHe-
HUS 2JIEKTPUYECKOrO 3apsja.
B3aumoneiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psin. Dnexkrpudeckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosst. [Ipun-
(U1 CYNIEPIIO3ULIMN NIEKTPUUECKUX ITOJIeH. JINHUY HANPpsKEHHOCTH dJIEK-
TPUYECKOTO MOJIS.
PaboTa cui anekrpocraruyeckoro nosis. [Torennuan. Pasnocts norenmua-
10B. [IpOBOHUKY M TUAIEKTPUKU B 3IEKTPOCTATUYECKOM Moiie. Juamex-
TpUYecKasi IPOHULIAEMOCTb.
DnekTpoéMkocTb. KonnencaTop. D1eKTpo€MKOCTb INIOCKOr0 KOH/IEHCa-TOpa.
DHEeprus 3apsHKEHHOI0 KOHAECHCATOopa.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKas 3alllMTa, 3a3eMJIEHHE 3JEKTponpHOo-
[POB, KOHAECHCATOP, KONUPOBAJIBHBIN aIlllapaT, CTPYWMHBIN IPUHTED.
/lemoncmpayuu

1. YcrpoiicTBO ¥ pUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumopeiicTBre Ha’IeKTPU30BAHHBIX TeEJl.

3. DAeKTpuYecKoe MoJjie 3apsKEHHBIX TeJ.

4. IIpOBOTHUKY B JIEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTuueckas 3anuTa.

6. JIMDIIEKTPHUKH B DJIEKTPOCTATHUECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT IJIOLIa 1

ITIaCTUH, paCCTOAHHUA MEXKIY HUMU U }IHSHeKTqueCKOﬁ IIPOHUIIACMOCTH.

8. DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa.
Yuenuueckuit sxcnepumenm, naébopamopnsvie pabomot
1. VI3mepeHue 351eKTpoEMKOCTH KOHIEHCAaTOopa.

DNIeKTpU3alus Tel U €€ MPOosIBICHUS. DJIEKTpUUeCcKui 3apsa. JlBa Buaa
pIIeKTpUYecKuX 3apaa0B. [IpoBOJHUKY, TUAIEKTPUKH U MTOTYIPOBOIHUKH.
(DJIEMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS JIEKTpUYe- CKO-
ro 3apsija.

B3aumoneiictBue 3apsioB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe nose. Ero nelicTBue Ha anekTpruueckue 3apsaasl. Hanpssk€HHOCTD uiek-
Tpraeckoro noJst. [poOusiii 3apsn. JInHUN HaPS-KEHHOCTH HIIEKTPUUECKOTO
nossi. OJHOPOHOE IEKTPUIECKOE MOJIe.

[loTeHIMaTBbHOCTD 3JEKTPOCTATUUECKOI 0 MoJisl. Pa3HOCTh MOTEHLMAIOB U
HanpspkeHue. [loTeHansHas sHeprus 3apsijia B 2JIEKTPOCTaTUYECKOMIIO-

ne. [loTeHuuan anexrpocTaTuueckoro nojs. CBs3b HaPsHKEHHOCTH

MOJIsl ¥ Pa3HOCTH MOTEHIMAJIOB JJISl 2JIEKTPOCTATUYECKOT0 Mois (KakK o/1-
HOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[IpyHIMI CYNIEPIO3UIMH MIEKTPUIECKUX MOJIEH.

[/ lone moueunoeo 3apsioa. [lone pasnomepro 3apsixcennoti cghepwl. Ilone pas-ro-
lMepHo 3apsdicenHo2o no 0o6vémy wapa. Ilone pasHomepHo 3apsdicentoll becko-
Heunou niockocmu. Kapmunvl iunuii nanpsisxcénnocmu omux noneu

1 SKEUNOMEHYUATLHBIX NOBEPXHOCMEII.

[IpOBOAHUKYN B 3JEKTPOCTATHUECKOM I0J€. Y CIOBUE PaBHOBECUS 3apsi/IOB.
/IMpIeKTpUKY B 3JEKTPOCTATUUECKOM ToJie. [(uanexkTpudeckas npoHuUIae-
MOCTbH BEILIECTBA.

KonzneHcarop. DneKkTpoEMKOCTh KOHEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTOKOH-
eHcaropa.

[/ lapannenvroe coedunenue konoencamopos. [lociedosamenvroe coeoune-Hue
KoHOeHcamopos. JHEPrus 3apsHKEHHOT0 KOHIGHCaTopa.

/[guoicenue 3apAdHCeHHON Yacmuybl 8 0OHOPOOHOM NeKmpuyeckom noe. Tex-
HUYecKue yCmpoucmea u mexHoa02udeckue npoyeccsl: SIEKTPOCKOII, AIEKTPO-

IMCTP, DJICKTPOCTATUICCKAaA 3aliuTa, 3a3€MJICHUC 3H€KTpOHpH60pOB,
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KOHICHCATOPHI, 2eHepamop Ban de I paagpa.

/lemoncmpauuu

Y CTpOHCTBO M MPUHITUIT ACHCTBUS AJIEKTPOMETPA. DJICKTPUUYECKOE TOJIE 3a-
[PSKCHHBIX [APUKOB. DIEKTPHUECKOE MMOJIE ABYX 3apsSKCHHBIX IJIACTHH.
IMooenv snekmpocmamuyeckozo eenepamopa (Bawu oe I paaga).
[IpOBOIHUKY B SJEKTPHUECKOM I0JIC. DICKTPOCTATHUECKAS 3alUTA.
Yempoticmeo u Oeticmeue koHOeHcamopa NOCMOSHHOU U NePeMEeHHOU éM-
Kocmu.

3aBUCUMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIAIH T1Jia-
CTHH, PACCTOSHUS MEXKTy HUMU U TUIJICKTPUICCKON MTPOHUIIAEMOCTH.
DHEprus IEKTPUUYECKOTro MOJIs 3apsHKEHHOT0 KOHIEHCATOpa.

3apsoxka u pazpsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuKym
Oyenka cu 83auMo0eticmeus 3apsAHCeHHbIX mell.

[Habno0enue npespawjenus s3Hep2uu 3apsriCeHH020 KOHOeHCamopa 6 IHep-
U0 U3TTYYeHUs

ceemoouooa. Hzyuenue npomeKkanus moka 8 yenu, cooeparcaueli KOHOeHca-mop.
[Pacnpedenenue pasHocmu NOMeHYuanos (Hanpsajcerus) npu nociedosa-
menbHOM coeOuHeHUU

Konoencamopos. Hccnedosanue paspsioa KoHOeHcamopa uepes pe3ucmop.

4.2 TlocTostHHBIHM 3ekTprueckuil Tok. TOkH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIeKTpHUECKHii TOK (24 yaca)

DIEKTPUYECKUM TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUIECKOTO ToKa. Mc-Tou-
HukU Toka. Cra Toka. I1ocTOSHHEIN TOK.

Harmnpspxenue. 3akod Oma 1151 yyacTKa HEeTH.

DIIEKTPUUYECKOE COTIPOTUBIIEHUE. Y ICIbHOE COTIPOTUBIIEHNE BEIIECTRA.
[TocnenoBarenbHOE, MApAIIIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHU-

KOB.

PaGota anektpudeckoro Toka. 3akoH J[koyns—IIenna. MouHocTh diek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOUYHUKA TOKA. 3aKkoH OMa /17151 oJI-HOU
(3aMKHYTOI) 25IeKTprueckoit emnu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAsE POBOJUMOCTh TBEPJBIX METAJIOB. 3aBUCUMOCTh COMPO-THB-
TeHrsT MEeTauIoB OT TemmepaTypsl. CBEpXIIPOBOAUMOCTb.

DNIEKTPUUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSTHHOTO
biexkTpudeckoro Toka. Mcrounuku Toka. Hanpspkenne U u DJ1C E. 3akon
OMa 11 yyacTKa LIETIH.

(DIIEKTPUUECKOE COITPOTUBIIEHHE. 3aBUCUMOCTh COITPOTHUBIIEHHUS] OJJTHOPO.I-
HOT'O TPOBOJHUKA OT €r0 JJIMHBI U IUIOIIA/IA TONEPEUHOTO CEUEHUSI.

Y 1enpHOE CONTPOTHUBIICHHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajuleIbHOE, CMEIIAHHOE COEAUHEHHME IPOBOJHU-
KoB. Pacu€r pasBeTBIEHHBIX 3nekTpuueckux neneu. [lpasuna Kupxeoga.
PaboTa snexkrpuueckoro Toka. 3akoH Jxoyns—Ilenna.

MOIIIHOCTD JIEKTPUYECKOTO TOKA. Tennosas mowHocms, evlioensiemas Ha
pezucmope.

OJIC u BHyTpeHHEe CONMPOTHUBIICHHE HMCTOYHMKA TOKa. 3akoH Oma ist
[OJIHOM (3aMKHYTOM) JIEKTpUYECKON 1enu. MOIIHOCTh HCTOYHUKA TOKA.
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[TomynpoBonHuku. CoOOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH TOIYIPO- BO-
HuKOB. CBolicTBa p—N-niepexoaa. [TomynpoBoJHUKOBBIE MPUOOPHI. DIEKTPH-
UECKU TOK B PACTBOpAX M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIH-THUECKAs
mcconuanus. JIeKTPOIIn3.

DIEKTPUUECKUN TOK B razax. CaMOCTOATEIbHBINA U HECAMOCTOSTENIbHBIAPA3PSIL.

Mounnus. [lnazma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMInepMeTp, BOJb-
TMETP, PEOCTaT, UICTOYHUKH TOKA, HJIEKTPOHArpeBaTeIbHbIC TPUOOPHI,IIEK-
TPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIIEHUS, BAKYyM- HbIH JH-
0[1, TEPMUCTOPHI M (POTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIHN MO/, ralbBaHUKA.
/lemoncmpayuu

1. VI3smepeHue CHITbI TOKA U HATIPSKEHHSL.

2.  3aBUCHMOCTH CONPOTHBICHHS IUIHMHIPUYECKUX MPOBOJHHUKOB OT

JUIMHBI, TUIOIA/IM MTONIEPEYHOro CEYEeHUsl U MaTepuaa.

3. CMenranHo€ COeIMHEHUE MTPOBOIHUKOB.

4. ITpsamoe uzmepenue DJ]C. KopoTkoe 3aMbIkaHHE TalbBAHUYECKOT'O 3J1€-

MEHTa U OIIEHKa BHYTPEHHETO COIIPOTHBIICHUSI.

5. 3aBHCHUMOCTb CONPOTUBIICHUS METAJIOB OT TEMIIEPaTyphl.

6. IIpoBOAMMOCTB AJIEKTPOJIUTOB.

7. VckpoBoii pa3psit M IPOBOJUMOCTb BO3yXa.

8.  OnHOCTOPOHHSASA MPOBOJMMOCTD JHOAA.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot

1. VI3y4yeHune cMeIIaHHOTO COeMHEHUS pE3UCTOPOB.

2. N3mepenne D/1C ucToyHMKa TOKa U €r0 BHYTPEHHET'0 COMPOTHUBIICHHUS.

3. HabOurotenue anexTposmsa.

KopoTkoe 3aMbIkaHue.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoticmea u mexHoi02udecKue npoyeccol. aMInepMeTp,
BOJIbTMETP, PEOCTAT, CYETUUK ICKTPUUECKON SHEPTUH.

Vlemoncmpayuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[V ccnedosanue 3a6Ucumocmu cuibl MoKa Om HAnps*CeHUs 0 pe3ucmopad,
IaMnbl HAKATUBAHUSL U C8EMOOUOOd.

3aBUCHMOCTh COMTPOTUBIICHUS IJIUHAPUICCKUX TPOBOJHUKOB OT JTUHBL,
[IOIIA/IM TIOTIEPEUHOT0 CEUEHUS M MaTepuania.

/ccnedosanue 3a8UCUMOCU CUNbL MOKA OM CONPOMUBLEHUSA NPU NOCMO-SH-
HOM HanpsceHUU.

[Ipsimoe n3mepenue I/C. KopoTkoe 3aMbIkaHuE raibBaHUUYECKOIO AJIe-
MEHTa U OIICHKA BHYTPEHHETO CONPOTUBIeHUs. Cnocobwvl coeduneHus uc-
mounuxos moka, I[C bamapeil.

U ccnedosanue pazHocmu nOMeHYUanio8 mexcoy noocamu UCMoYHUKA
moKka om cuibl MoKa 6 yenu.

Yuenuueckuii sxkcnepumenm, naéopamopnusie padomot, nPAKMUKYM
ccnedosanue cmeuanino2o coeouHerus pe3ucmopos.

3 mepenue yoenbHo2o conpomueieHus npo8oOHUKOS.

Hccnedosanue 3a8UcCUMOCmu Cuilbl MOKA OM HANPANCEHUS 015 IAMNbIHAKAIU-
GamLsL.

Yeenuuenue npeoena usmepenusi amnepmempa (6orommempa). Uamepe-
Hue DJ[C 1 BHYTpEHHETO COMPOTHUBIICHUSI UCTOYHHKA TOKA. Mccnedosanue
zasucumocmu I/]C eanveanuuecko2o snemeHma om epe-meHu npu KOpom-
KoM 3aMbIKaHUU.

U ccnedosanue paznocmu nOmeHyuano8 mexcoy noaocamu UCMoYHUKa
moxa om cuiibl MoKa 6 yentu.

[ ccnedosanue 3asucumocmu nOaAe3HOU MOWHOCMU UCMOYHUKA MOKA OM
ULl MoKa.

HaluroieHue anekTponusa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DneKTpuyueckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs Mpo-
BOAMMOCTB TBEPBIX METAJIIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJUIOB OT
reMieparypbl. CBEpXIIPOBOAUMOCTD.
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DNEKTpUUECKUH TOK B BakyyMe. CBOMCTBA 2JEKTPOHHBIX ITyykoB. [Toiy-
rpoBoAHUKH. COOCTBEHHAs U MPUMECHAs POBOJIUMOCTD MOJIYIPO- BOJHU-
KoB. CBoiicTBa p—N-niepexoxaa. I1oxynpoBoJHIKOBEIE TPUOOPHI. DIEKTPH-
YeCKUI TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAs TUCCOLUALUS. DIIEKTPO-
mu3. 3akonbl Dapanes 11 ANEKTPOIN3a.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBII
[pa3psAn. PasiMuHbIe TUIIBI CAMOCTOSTENIBHOIO paspsaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue: ra3opaspsiHble
TaMITbI, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOAHUKOBBIE IPUOOPHI:
o1, TpaH3UCTOp, GOTOANOM, CBETOAUO/; ralbBaHUKa, padHUPOBAHKE
M€Y, BBITUIABKA aTFOMUHMS, SJIEKTPOHHAS! MUKPOCKOIHUS.

Vlemoncmpayuu

3aBHCUMOCTh COIIPOTUBIIEHHSI METAJJIOB OT TeMieparypsl. [IpoBogumoctsb
PIIEKTPOJIUTOB.

3akonvl anexkmponuza apaodes. Hckposotl pa3psao u nposoouMocnv 603-
oyxa.

CpasHenue npogooumocmu Memaiios u noaynpo8oOHUKOS.
OAHOCTOPOHHSISI TPOBOJUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomol, npakmukym
HaGronenue anekrponusa. Mzmepenue 3apsioa 00HO8aIeHmHo20 uoHa. He-
c1e008anue 3a8UCUMOCIU CONPOMUBIIEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypoi.
CHamue 8onbm-amnepHoli Xapakmepucmuku ouooa.

OU3NYECKNU ITPAKTUKYM (16 yacos)

Cnocobvl uzmepenus Gusuyeckux GeluyuH ¢ UCHONb308AHUEM AHATIO208bIX U
UUPDPOBLIX  UBMEPUMENLHBIX NPUOOPO8 U KOMNBLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconommuvle U OMHOCUMETbHBLE NOSPEUHOCIIU USMEPEHULL (DUBUYECKUX
senuyun. Oyenka epanuy nocpeuHocmell.

/Iposedenue KOCBEHHbIX UMepeHuUll, UCCIe008AHULl 3a8ucumocmelt usu-
YeCKUX BeIUYUH, NPOBEPKA NPedlONHCEHHbIX 2unome3s (8blOop u3z pabom,
ONUCAHHBIX 8 MEeMaAMUYecKux pas0enax « Yuenuueckuu sKkcnepumenm, na-
Oopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 vaca)

Peseps (10 yacoB)
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TemaTnveckoe niaanupoBanue kKypcalO kiacc

bazoBsIii ypoBeHb (2 yaca)

VYray6nenusiii ypoBeHs (5 4acoB)

HuUeckoro aemkeHus. Cucrema orcuéra. Tpaekro-
pust. [Tepemenienne, CKOPOCTh (CPEIHSSI CKOPOCTh,
MIHOBCHHAsI CKOPOCTh) U YCKOPEHUE MaTepUAIbHOM

[TOYKH, UX IIPOCKIHUH HA OCH CUCTEMBI KOOPAHUHAT.

Koi-B0 [Tema: ®@u3uKa M MeTOAbI HAYYHOT0 MO3HAHUS 2/54 Koi1-BO
4acoB yacoB
1 du3nka — Hayka o npupone. Hayunsie Merozsl 1mo-
3HAHUA OKpYyXkaromiero Mupa. Posib sxciepumMenTa u
TEOPUU B TIPOIIECCE MO3HAHUS IPUPOJIBL. DKCIIEPH-
MeHT B pusuke. MoaenupoBanue GU3nYecKux sipiie-
HUI 1 IPOLIECCOB.
/lemoHcTpanuu 1. AHajIOroBbIe U HU(PPOBBIE U3MeE-
PUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JATUYUKH.
1 Hayunble runore3pl. Gu3ndeckue 3aKOHBI U TEOPUU.
["paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunumn coorBercTBus. Ponb n Mecto gpusuku B
(bOopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHUPa, B IPAKTHYECKOHN JCATEITHHOCTH JIFOICH.
Cnocobvl usmepeHus uauieckux eIuduH (aHai0208vle u yugposvie usmepu- 1
menbHble NPUOOPLI, KOMNbIOMEPHbLE 0amuuKossie cucmemst). Iloepewnocmu u3-
Mepenull (husuueckux senuyut (abCoIOmMHas U OMHOCUMENbHAS).
Mooenuposanue usuyeckux asieHutl u npoyeccos (MamepuanvbHas mouxa, ao- |1
CONIIOMHO MBEPAOe Meno, UOedIbHAsL HCUOKOCb, UOealbHbIU 2a3, MOYeyH bl 3d-
D510).
Ulabopamopnas paboma: Hzmepenue cunvt moka u Hanpsaxcenus 6 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUDPOBBIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemaruka 4/10u
1 Mexanndeckoe aBmkeHne. OTHOCUTEIIFHOCTh MeXa-
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CiioxkeHHe IEpEMEILIEHUI U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOIUHEUHOE
nBroKeHue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
[POCTH, YCKOPEHHUSI, TyTU U NIEPEeMELICHHs MaTepH-
QIbHON TOYKH OT BpeMeHu. CB0OOJIHOE Na/IeHNE.

Y ckopeHre CBOOOHOTO T ICHHUS.

/[suoicenue mena, OpouleHHO20 oo YoM K 20PU3OHMY.. 1
Basucumocms Koopounam, ckopocmu u yCKopeHusi mamepuanbHou mouku om |1
Bpemenu u ux epaghuxu
Pewenue 3adau no meme «/{eudcenue mena, 6pouieHHo20 noo yeiom k eopu- |1
30HmMY. »

KpuBonuneiiHoe nBrxeHue. [IBuxkeHne MaTepuaib-

HOW TOYKH 10 OKPY>KHOCTH C IMTOCTOSIHHOM 11O MOJTYJTIO

CKOPOCTBIO. YTJIOBast CKOPOCTh, INHEHHAs! CKOPOCTb.

[lepuon u yactora obpamenus. LlenTpoctpeMuresns-

HOE YCKOpEHUE

UlaboparopHas padota: M3yueHne HepaBHOMEP- HOTO

ITBUKEHHUS C LIEJIBbIO ONPE/IeNIeHN s MTHOBEHHOM

CKOpPOCTH.
. [Jenmpocmpemumenvroe (HopmanbHoe), KacamelvbHoe (maneenyuaibroe) u noi- |1
HOe yCKopeHue MamepuaibHoU MoKy
Peutenue 3aday 1
Ulabopamopnas paboma: Hccnedosanue 3agucumocmu nepuooa oopawerus kouu- |1
ueCK020 MASAMHUKA OM €20 Napamempos

Tunamuka 7/10u+

[ IprHIMn oTHOCUTENbHOCTH ["anunes. [lepBblii 3a-

KOH HproToHa. IHEeprmanbHble CHCTEMBI OTCYETA.

Macca Tena. Cuna. [IpuHIun cynepno3unuuy Cuil.

Bropoii 3akoH HproTOHA 111 MaTepUaIbHOM TOUKH.

Tpernii 3akoH Hpr0TOHA 111 MaTepuanbHbIX TOUYEK
Heunepyuanvhvle cucmemvl omcyéma (onpeoenenue, npumeput). Bec mena, osu- |1

DICYUECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crnoowcenue cu, NPULOHCEHHBIX K MEEPOOMY MEY.

Cratuka (2 u3z 4) Llenmp msoicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuina tspkectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs C860O00H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCBIO NIIAHEMbL U OM 2e02Pa-
uueckoti wiupomol. /leudiceHue HebeCHbiX men u ux cnymHukos. 3axonvl Kennepa.

/[asnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa

Peutenue 3a0aq o meme ((ﬂMHCZMuKa»

Tpenue. Buapsl TpeHus (IOKOs, CKOJIbKEHUS, Kade-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIBKEHUS U criia TpeHus nokos. Koagdunuent
TpeHus. Cuia CONpOTUBIICHUS IPU IBUKEHUHU Tea
B KHJIKOCTH HJIU Ta3e.

[TocTynarenpHO€E U BpallaTeJIbHOE IBUKEHUE a0CO-
ITFOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBLHO OCH BpameHus. [1ineqo
CUJIBL. Y CIIOBHSI pABHOBECHS TBEPIOTO TENA.

(Cratuka 3 u3 4) Vcemotiuusoe, neycmoiiuugoe, be3paznuunoe pasnosecue. Jlabo-
pamopnas paboma: Hszmepenue koappuyuenma mpenus no seauyune yeno-6020
Koahpuyuenma zasucumocmu Fmp(N).

/ Ipakmukym «H3mepenue pagnodeticmayioujeti cui npu 08uxceHuu bpycka no
HAKIOHHOU NAOCKOCTUY

[Ipakmuxym « M3mepenue pasnooeticmsgyroweli cuil npu 08uUdcenul 6pycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHnast pabota «lccnenoBanue ycioBuii paB-
HOBECHsI TBEPAOTO Tella, HMEIOIIETO OCh BPAIICHUS.

(Cratuka 4 u3 4) JlaboparopHas pabota «l/3ydeHue yCTOMYMBOCTH TBEPIOTO

[TCJIda, UMCIOILCTO IJIOIIAa/lb OIMOPHL.»

3akoHbI coOXxpaHeHus1 B Mexanuke 6/10
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IMysibC MaTepUaNbHON TOYKH (Tea), CUCTEMBI Ma-

TepUabHbIX TOYEK. IMIyNIbC CUIIBI M N3MEHEHHE UM-
[yJbca Tejaa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE IBUKECHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamnenuu mo-
Menma uMnyioca 6 YeHmpanibHblX NOJAX.

/[enmp macc. Teopema o 0sudiceHuu yenmpa macc.

Peuienie 3a0a4 no meme «3aKom COXPAHEHUSL UMNYlibCca»

[PaGoTa cribl. MOIIIHOCTE CHITBL.

KuHetndeckas Heprus MaTepuanbHon Touku. Teo-
pemMa 00 M3MEHEHUHN KHHETHYECKOW YHEPTHH.

Paboma cuivl Ha Maiom U Ha KoHeuHoMm nepemewjenuu. I paguyeckoe npedcmag-
neHue pabomsl CUTbL.

/ [pakmukym « M3mepenue umnyioca meia no mopmMo3HoMy nymu. »

HpakmuKyM ((H3M€p€H1/le umnyiieca mejia no mOpmoO3HOMY nymu.»

[loTenumanbHas sHeprus. [loTeHnmanpHas sHeprus
yrpyro neopmMupoBaHHOM npykuHbL. [loTeHITMAB-
Has SHEprHs Tena BOIM3u noepxHocT 3emiu. [lo-
TEHIMAIbHbBIE U HEMOTEHIMaIbHbIE CHIIbl. CBS3b pa-
0OTHI HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM MeXaHU-
UECKOM YHEPTUH CHCTEMBI TEIl

3aKOH COXpaHEHHs] MEXaHUYECKON IHEPrUH. YTIpyrue
U HEeYyIIpyrue cToNKHOBeHus. JlabopaTopHas

pabota «3ydueHne abCOIOTHO HEYNIPYToro yaapa ¢
MOMOUIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB)

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvbHas dHepeUs mena 6 2pasumayuOHHOM noie 0OHOPOOHO20 Wapa (HYmMpu u

GHEe mapa). Bmopaﬂ KOCMU4YeCcKasl CKopocmbo. Tpemb}z Kocmu4decKkas CKopocnib.
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Ypasnenue bepnynnu 0ns uoeanvhotl HHcuokocmu Kaxk ciedcmeue 3akona coxpare- |1
HUA MeXAHUYeCKoU IHepIUl.
/labopamopnas paboma «Onpedenenue pabomol Cuiibl MpeHusi NPU OBUNCEHUU 1
mena no HaKAOHHOU NAOCKOCTU. »

Tema: MoaekyasipHasi pusnka u TepMoauHamMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopuu 9/15+3 (mpakTUKyMm)

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON

TEOPHUH U UX OINBITHOE 000ocHOBaHUE. bpoyHOBCKOE

nBrkenue. uddysus. Xapakrep IBUKEHUS U B3au-

MOJECMCTBUS 4acTHI] BelecTBa. Mozenu cTpoeHus ra-

30B, )KUJIKOCTEH U TBEPABIX TET U 00BICHEHUE CBOWCTB

BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepsl Mosekyi. KonnuecTBo BelecTna.

[locTostnHas ABoranpo. TemnoBoe paBHoBecue. Tem-

reparypa u e€ usmepenue. lllkana remneparyp Llens-

cust
Peuenue 3aday 1
|Peuterue 3aday 1
Ulabopamopnas paboma: Hccrnedosanue npoyecca ycmanosieHus meniogo2opas- |1
HOGecUsl Npu Men1000MeHe MeHcOy copauell U X0I00HOU 000U

Monaenb uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MO-

EeKyIISIPHO-KMHETHYECKOM TEOPUU HI€aIbHOTO Ta3a.

AOCoJTIOTHAsI TEMITepaTypa Kak Mepa CpeHei KuHe-

TUYECKOW SHEPTUU TEIJIOBOTO JIBM>KEHHS YACTHUII

raza. [lIkana remnepatyp KenbBuHa.
Mooenv uoeanvroco easza 6 MKT: uacmuywl eaza 08UdHCymcs xaomuuecku u He 1
63auUMO0eticmayom opye ¢ Opyeom
Cé53b abCoNOMHOU memnepamypbt mepmoOUHAMUYECKOl cucmemsvl co cpeoneu |1

Kunemuueckou aHepeueﬁ nocmynamejlbHo2o menjlioeoco 08uUdICeHUs eé uacmuy
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Pewenue 3a0ay no meme « OcHosnoe YypaeHeHue MO]Z@KyJZﬂpHO-KUH€muV€CK012
meopuuy

["a30BbIe 3aKOHBI. YpaBHeHHEe MenaeneeBa—Kiia-
neiipona. 3akoH JlanbroHa

I/Isonpoueccm B UACAJIBHOM ra3€ C IIOCTOSIHHBIM KO-
JTHYCCTBOM B€IICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHO UCNOIb30-
sanue yugposoul rabopamopuir). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (peKomMeHO08aHO UCNOIb30-
sanue yughposoil 1abopamopuu). »

Peuwenue 3a0ay no meme «l azoevie 3aKOHbLY

["paduueckoe nmpeacTaBiIeHUe U30IPOIIECCOB: U30-
TepMma, 130Xopa, n300apa.

JlaGopatopHas pabota: OnpezeneHre Macchl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHIA 00bhEMa
KOMHATBI, IaBJICHUS U TeMIIepaTypbl BO3/lyXa B HEll.

UlaboparopHas padora «3ydenue nzo0apHOro mporecca

Pewienue 3a0ay no meme «H3onpoyeccwvl 6 udeanbHom eaze ¢ NOCMOAHHbIM KONU-
uecmeom ewecmsa. I paghuueckoe npedcmasierue u30npoYeccos: U30mepma,u3o-
xopa, uzobapay

Pewenue 3a0ay no meme «H3zonpoyeccwvl 6 udeanvHom 2aze ¢ NOCMOAHHbIM KOU-
uecmeom gewjecmea. I paguueckoe npedcmasienue uzonpoyeccos: uzomepma,
u3oxopa, uzobapay

Ob6o6warowuii ypok no meme «OcHOBbl MONEKYIAPHO-KUHEMUUECKOU MeOpUL»

OcHoBbl Tepmoaunamuku 10/20

TepmoanHaMuueckas cuctemMa. BHyTpeHH:s dHeprus
TEpPMOJIMHAMHUYECKON CUCTEMBI U CITIOCOOBI €€ n3Me-
HeHus. KomnuecTBo TemoTsl U paboTa.

BHYyTpeHHsIs SHEPTUsl 0OJHOATOMHOTO UJIEAIbHOTO
rasa.

3aoanue enewnux ycanosuii ons T/ cucmemol. Buewnue u énympennue napa- mem-
poi. [lapamempur T]] cucmemol kak cpeorue 3HAYEHUs BeIUYUH, ONUCLIBAIO-UYUX €€

COCMOSIHUE HaA MUKDOCKONUYECKOM YPOBHE.
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Hynegoe nauano mepmoounamuxu. Camonpouseonvhas peraxcayus T/ cucmemvik |1
meni080My pagHoBeCuUIo.
Mooenv uoeanvHozo 2asa 6 mepmoouHamuke — cucmema ypasHenuii: ypaguerue |1
Menoeneesa—Knanetipona u evipasicenue 013 enympeHuetl dHepauu. Ycnosus
NPUMEHUMOCTNU DMOLL MOOENU. HU3KAsL KOHYEHMPAayus 4acmuy, 8blcoKue memne-
pamypol

Bu bl Teruionepeaayn: TeIIONPOBOIHOCTh, KOHBEK-

(151, U3JIydEHHUeE. Y IeJIbHas TEIUIOEMKOCTD BEILIECTBA.

KoauyecTBO TEIUIOTHI ITPH TEIUIONEpPEaAUE.

[Tonsitue 06 aguadbatHOM mporiecce. [1epBhIit 3akoH

TePMOJIMHAMHUKH
Keazucmamuueckue u necmamuyeckue npoyeccyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boiuucnenue pabomeol no epaghuxy
npoyecca na pV-ouazpamme
Yoenvnas u monapras mennoémxocmu eewecmsa. Ypasnenue Maiiepa 1
Yoenvnaa mennoma ccopanus monnusa. Pacuém xonuuecmea meniomol npumen- (1
nlonepedave

[ [puMeHeHre nepBOro 3aKOHAa TEPMOIUHAMUKHU K

n3omnporeccam. ['paduyeckas uHTepripeTanus pa-

0OTHI raza.

Bropoii 3akoH TepmoauHamuku. HeobpaTumocTts

MPOIIECCOB B MPUPO/IE.
Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmooOuHamMuku K uzo- |1
npoyeccam»
[Konuuecmeo mennomsl u paboma Kax mepul usmenenus: enympenneti onepeuu 177 |1
cucmembl
[Bmopoti 3aKoH mepMoOUHAMUKY O/l HEPABHOBECHBIX NPOUECCOB: HEBO3MONCHO 1

nepedams menyiomy om bojee X000H020 mena K Ooaee Hazpemomy be3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MaIMHbL. [[pUHIMIBI IEWCTBUS TETIOBBIX
MaruH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KIT/] tenmoBoi mammnsl. [ukn KapHo u ero
KIIJI.
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DKOJIOTUYECKHE TPOOIEMBI TeTIIIOIHEPTETHKH.
UlaGopaTopHnast paborta «3mMepeHnne yneabpHON TeTio-
EMKOCTI)

UlaGopatopHas pabota: VccrnenoBanue mpoliecca OCThIBAaHUS BELIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[/ [pakxmukym « Hccneoosanue aouabamuozo npoyecca»

Obobwarowuti ypok no meme « OCHOB8bL MEPMOOUHAMUKUY»

ArperaTHbie cocTOsiHUsI BemecTBa. @a3zoBbie nepexoanl 5/14

[TapooOpa3oBanue u KoHACHCaus. Micnapenue u ku-
neane. AOCOMIOTHAS U OTHOCUTEIbHAA BIIAXKHOCTD
BO31yxa. HacellieHHslil nap

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TEeMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvle u Henacoluyennvle napvl. Kauecmeennas 3a8ucumocms niomHoCmuu
0asieHuss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb Om 00b- éma
HacvlyeHHo20 napa. 3as8ucumocms memnepamypuvl KuneHus om 0deleHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «A6conomuasn u OmHOCUMENbHAS BAANCHOCTb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWYEHHbIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u aMmopgHbIe TeNa.
AHU30TPOIUS CBOMCTB KpUCTAILIOB. JKuakue kpu-
cTayibl. COBpeMEHHbIE MaTepUaJIbl.

[1naBneHue M KpucTaUIM3aLus. Y 1ebHas TeIoTa
riaByieHus. Cyonumanus. Y paBHEHUE TEIIOBOTO
OanaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cogue. Moodyns FOnea.
[ Ipeden ynpyeux oeopmayuii.

Tennosoe pacuupenue dcuokocmetl u meépovix mei, 00bEMHOE U TUHEUHOe Pac-
wupenue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTUY 8eujecCmea KaK NPUYUHA Menio8020
pacwupenus men (Ha KauecmeeHHOM yposHe).

UlaGopaTtopas pabota «3MepeHrne OTHOCUTEIHHOM
BIIQYKHOCTH BO3/yXa.»

Ulaboparopas pabota «M3mepenne momynst KOHray

O000maromuii ypok 1Mo TeMe «ArperaTHble COCTOS-
HUS BEILIECTBA

/Ipeobpazosanue snepauu 8 (hazosvix nepexodax. Ypasnenue mennogozo 6a-
nanca.

/losepxHocmHuoe namsicenue. Koaghduyuenm nosepxnocmuozo namsoicenus. Ka-
nUIIApHbIE A6TEHUS.

/[asnenue nood uCKpusIéHHoU nosepxHocmoio scuokocmu. @opmyna Jlannaca.

Tema: DiexkTpoagunamuka 22/54

DaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

OnexTpusanus Teil. JNeKTpudeckuil 3apsan. JBa Buna
PJICKTPUYCCKUX 3apsa10B. HpOBOI[HI/IKI/I, AW- DJICKTPHU-
KW 1 TIOJyIIPOBOJHUKHU. 3aKOH COXPAHEHHUS JICKTPHU-
ueckoro 3apsaa. Bzaumonelictue 3apsi10B.3aK0H
Kynona. ToueuHslii aekTpuueckuil 3apsa.

DnexTpudeckoe nose. HanpsE€HHOCTD ayieKTpuye-
ckoro nosst. [TpuHIun cynepno3unyu eKTpUIECKUX

rosiel. JInHuM HanpsHKEHHOCTH dJIEKTPUUYECKOTO TOJISL.

[lone moueunoezo 3apsoa. Ilone pasnomepro sapsicennoil cgpepoi. Ilone pasho-
MepHO 3apAdCeHH020 no 00bEMY wapa

[1on1e pagnomepHo 3apadricenHol OeCKOHeyHOU NI0CKOCMU

|Pewienue 3a0a4

PaGota cui snekTpocTaruueckoro nois. [lorenmuan.
Pa3HoCTh MOTEHIIMATIOB

HpOBO}IHI/IKI/I " IUBJICKTPUKHU B DJICKTPOCTATUYUC-CKOM
I1O0JIC. I[I/IZ)J'ICI(TpI/I"ICCKaS{ MMPOHUITACMOCTD.
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/lomenyuanbHocmy dnekmpocmamuyeckozo noas. Ilomenyuanohas snepeus 3a-ps- |1
0a 8 S1eKMpPOCMAMUYecKom noie.
[Kapmumbl 1unutl HANPANCEHHOCMU IMUX NOJEU U IK8UNOMEHYUAIbHBIX NOGEPXHO- |1
cmetl.
OoHopoonoe snekmpuueckoe none. Cesizb HANPANHCEHHOCMU NOJIA U pazHocmu no- |1
IMmeHyuanos 0Jis INeKMpoOCmamu4ecko2o nojist (Kak 00OHOPOOHO20, MAK U HEOOHO-
poonoco).

DnexktpoéMkocTs. Konngencarop.

(DIIEKTPOEMKOCTD IJIOCKOI0 KOHJEHCATOpa. DHEPIHUsl

3apsDKEHHOTO KOHJICHCAaTopa
[ lapannenvroe coedunenue KOHOEHCAmMopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
Ulabopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (Hanpsoicenus) |1
npu nociedoeamenbHoOM coeOUHeHUU KOHOEeHCamopos.

UlaGopatopHas pabota «M3mMepeHne 3JIeKTPOEMKOCTH

KOHJICHCATOPA.»

O60061mamui ypoK 1Mo TeMe «INEKTPOCTATUKA O06001amUN YPOK MO TeMe «IJTEKTPUUECKOE MOJIeH
/[6udicenue 3apsdceHHOl Yacmuybl 8 00HOPOOHOM DNEKMPULECKOM HoJLe. 1
Ulabopamopnas paboma « Habnrooenue npespawenus snepeuu 3apajicenio2o kon- |1
Oencamopa 6 snep2uio U3y4eHus C6emoouood. »
Pewenue 3a0ay 1

TexHu4YecKkne yCTpoiCcTBa U IPAKTUUECKOE MPUMEHE-
HUE: 3JIEKTPOCKOI, SJIEKTPOMETP, dIEKTPOCTaTHIE-
CKasl 3allUTa, 3a3€MJICHHE DIIEKTPOIIPUOOPOB,

TeXHU4YEeCKUEe YyCTPOMCTBA U IPAKTUYECKOE IPUMEHE-
HUEe: KOHJIEHCATOp, KOIMPOBAIBHBIN aImapar, CTpyil-
HBII [IPUHTED

TexHMYeCKHEe YCTPOICTBA U MPAKTUIECKOE MPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-Ballb-
HBII anmapar, CTpyWHBINA PUHTEP, eeHepamop Ban de I paaga.
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Peuienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ nozue)

Peweniue 3a0ay no meme « 3/167{7’1’1]?1/[’-[66'1('06 no.ne))

Obobwarowuil ypox no meme « nekmpudeckoe noiey

[MocTosTHHBII 3JIeKTpUYecKHii TOK. Toku B pa3HbIx cpexax 12/30

DJICKTPUUYECKUI TOK. Y CJIOBUSA CYIIECTBOBAHUS AJICK-
TPUYECKOTO TOoKa. MicTouHUKM TOKA.

Cuna toka. [Toctosinnblii Tok. Hanpsikenue.

Hanpsocenue U u 3/]C E

HpakmuKyM «HUccnedosarnue 3a8ucumocmu Cuiibl moKka om HANPAINCEHUA ons
VIAMNbl HAKAJIUBAHUA. »

HpaKmuKyM «HUccnedosanue 3a8ucumocmu cuibl moxka om HANpANCEeHUs ONSANAMNDL
HAKAJTUBAHUA. )

3akoH OMa /1J1s yyacTKa IeMH.
(DIIEKTPUYIECKOE CONPOTUBIICHHE. Y IEIBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJ’IGI[OB&TGHI)HOG, napajjiCJbHOC COCAUHCHHUE IIPO-
BOJIHUKOB. CMmemranHoe COCAUHCHHNEC ITPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

PaGota snekTpruyeckoro Toka. 3akoH Jxoyns—
UleHiia. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

OJIC 1 BHyTpeHHEe CONPOTHUBIICHHE UCTOYHUKA
Toka. 3akoH OMa JuIsl TOJTHOM (3aMKHYTO) A1eK-
Tpuyeckoi 1ienu. Kopotkoe 3aMbikanue.
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Pacuém pazeemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeoga

Pacuém pazeemenénuvix anexkmpuueckux yeneu. I[lpasuna Kupxeogha

Pacuém pazeemenénnuix snekmpuveckux yenei. Ilpasuna Kupxeogpa

(OJIEKTPOHHAsE MPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTh COTIPOTUBIICHUS METAJIJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOAUMOCTD.

(DJIEKTpUUYECKUI TOK B Bakyyme. CBOICTBA 3JIeK-
TPOHHBIX ITyYKOB.

labopamopnas paboma « Yeenuuenue npedena usmeperusi amnepmempa (80abm-
lwempa)»

|Pewienue 3a0au

|Pewienue 3a0au

[TonynpoBoaHuku. CoOCTBEHHAs U PUMECHAs IIPO-
BOJIMMOCTb IOJIYIPOBOAHUKOB. CBo¥icTBa p—N-T1€e-
pexona. [TomynmpoBoIHUKOBBIE TPHOOPHI.

(JJIeKTpUYECKNi TOK B paCTBOpax M PacIiaBax dJIeK-
TPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOLIMALIUS.
DIIEKTPOIIH3.

Baxonvr @apades 0 s1eKmpousa.

Ulabopamopnas paboma: Hccneoosanue 3asucumocmu 3/C eanveanuueckocosne-
MeHma om épemenu npu KOPomKoM 3aMbIKAHUU

|Pewienue 3a0au

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSTENBHBIN pa3psan. Monnus. [azma.

UTaGopaTtopHnas paborta: U3mepenne DJIC u BHYT-peH-
HETro COMPOTUBIICHUS UCTOUYHUKA TOKA.

UlabopatopHas pabora: MccnenoBanue pa3HOCTH MOTECHIIMATIOB MEK/IY MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunvie Munvi CAMOCMOImMenbHo20 paap;zc)a 1

[ Ipaxmuxym « Cuamue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
[ Ipaxmukym « Cusmue 016m-amnepHou XapaKkmepucmuru ouood.» 1
1 [loBTOpEeHME TeMbI «MexaHuKa»
1 [ToBTOpEeHME TeMbI «MexaHuKa» [ Ipakmuxym «M3mepenue pasHooeticmsayroweli cui npu 08uUdHceHuy 6pycka no
HAKIOHHOU NIOCKOCTU. »
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUsL) 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUSL) 1
1 [ToBTOpEeHHE TeMBI «ATperaTHble COCTOSHUS BEIlle-
CTBa»

[ToBTOpEHME TEMBI «ATperaTHble COCTOSHUS BEllle-

CTBa»

/3mepenue koaghguyuenma nogepxnocmnozo namscenus Hsmepenue abco-nom- (1
HOU 61AJICHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeueHUU
/3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Msmepenue abco-nom- (1
HOUL 61AXCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeujeHUU
Obobwarowuti ypox 1

68 Peseps 2/10 170

11 kJaacc

ba3oBblii ypoBeHb (2 yaca) Yruy0JieHHBbIH ypoBeHb (5 4acoB)

PA3JIEJI 4. DJIEKTPOIMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOIMUHAMUKA (27 u)

Tema 4. Mazuummnoe none. Inexkmpomaznumnan unoykyus (11 ) Tema 4. Macnumnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMoaeCTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe [B3auMoneiicTBre NOCTOSHHBIX MArHUTOB M ITPOBOJHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MaruuTHOM MHAYKUUH. [[pUHIUIT CynIeprio3uIIMd MATHUTHBIX  [1osie. BekTop MarHuTHOW MHAYKUUK. [IpuHIMI cyneprno3uIui MarHUTHBIX
nosieil. Jluaun marauTHOM nHAyKIuK. KapTuHa JIMHUN MarHUTHOW MHAYKIMHU |[nonel. JINHMKM MarHUTHOM MHAYKIMKY. MarHuTHOE 1oJjie MPOBOJHUKA C TOKOM
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[10J151 IOCTOSTHHBIX MarHUTOB.
MarsHuTHO€ 1oJie NPoBOHUKA ¢ TOKOM. KapTuHa JInHui HHAYKIUN
MarHUTHOTO
107151 JUIMHHOTO MPSAMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHHKA,
KaTyIIKU ¢ TokoM. OnbIT Opcrena. BzaumoseiicTBue NpoBOAHUKOB C TOKOM.
Cuna Amnepa, e€ MOy/Ib U HallpaBlICHUE.
Cuna Jlopenna, e€ Mmoayib 1 HanpasieHue. J{BIKeHNE 3apsHKEHHOM YacTHULIbI
B OZJHOPOJTHOM MAarHUTHOM Iose. Pabota cuiibl
Ulopenna. SIBiieHne 3MeKTpOMarHuTHOM MHAYKIMK. [I0TOK BEKTOpa MarHUTHOM
mHAYKIUK. O/1C nHayKIny. 3aKoH 2J€KTPOMAarHuTHOW nHAyKunu Papanes.
Buxpeoe anekrpuueckoe nosie. J]C MHAYKINY B TPOBOJAHUKE, IBHKYIIIEMCS
[OCTYIAaTEIbHO B OIHOPOJHOM MarHUTHOM noJe. [Ipasuio Jlenna.
MHaykTuBHOCTD. SBneHue camonHaykuuu. J/1C caMOMHAYKIUY.
(DHEPIUs MarHUTHOTI'O MOJIS KaTYLIKU C TOKOM.
(DIIEKTPOMArHUTHOE T0JIE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: TOCTOSHHBIE
MarHUThI, AJIEKTPOMArHUTHI, AIEKTPOJABUIATENb, YCKOPUTENIN 3JIEMEHTapHBIX
4aCTHILI, UHAYKIIMOHHAS 11€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.
JIuHUY MHIYKIIUY MarHUTHOTO TOJIS.
B3anMoneiicTBue 1ByX POBOIHHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuiibl JIopeHIIa Ha HOHBI AIEKTPOIIUTA.
SIBneHue 3EeKTPOMarHuTHOM UHIYKIUU.
[TpaBuno Jlenna.
3aBucumocth JJ{C MHAYKIMHM OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
ITOTOKA.
10. SIBneHue CaMOMHIYKIIUH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. HM3ydeHHe MarHUTHOIO MOJISl KATYIIKH C TOKOM.
2. HccnenoBanue neiCTBUS MOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.
3. HccnenoBanue siBIECHUS 3IEKTPOMArHUTHON MHIYKIIUH.

W N kA wWN e

(mpsiMOTO NMPOBOAHMKA, KaTYIIKU M KpyroBoro BuTka). OneiT Opcreaa. Cuna
Amnepa, e€ HarpasieHre U Monyib. Cuia JlopeHiia, e€ HanpaBlIeHUuEe U MOJYIIb.
JIBIKEHIE 3apsHKEHHON YaCTHIIBI B OTHOPOAHOM MarHuTHOM moiie. PaGora cumbl
Ulopennia. MarnuTHoe nosie B Bewectse. @Peppomazhemuxu, napa- u
ouamazHemuKu

Texuuueckue yCMpOﬁCWl@G U mexHoaocuyeckue npoyeccovl. IPHUMEHECHUEC

I[IOCTOSAHHBIX MAarHuToOB, SJICKTPOMArHUTOB, TCCTCP-MYIIBTUMETP,
PIIEKTPOABUTATENh SIKOOM, YCKOPUTEIN DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHU MHIYKIIUU MarHUTHOTO MOJIS TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSHHBIX MarHUTOB.

2. Kapruna nuHUNA MarHUTHOM HMHIYKIUU TOJS AJUHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KaTYIIKY]
C TOKOM.

3. BzaummoneiicTBre AByX MPOBOJAHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cunbl JIopeHIia Ha MOHBI AJIEKTPOJIHTA.

6. HaGnronenue ABMKEHMS Iy4Ka JIEKTPOHOB B MArHUTHOM TOJIE.

7. TpuHiun NEUCTBUSA 3JIEKTPOUZMEPUTEIBLHOTO puodopa)

MarHUTO3JIEKTPUUYECKON CUCTEMBI.
Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npakmukym
HccnenoBanne MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB (peppOMarHeTUKOB.
HccnenoBanue AeCTBYS MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.
N3mepenue cuiibl Amnepa.
W3ydeHne 3aBUCHMOCTH CHJIBI AMIIEpa OT CHUJIBI TOKA.
Omnpenenenne MarHUTHOM MHAYKLIHWUM Ha OCHOBE HM3MEPEHHUS CHIIBI
Awmmnepa.

IS R
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

SIBIIEHUE BIIEKTPOMArHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM UHAYKIIUH.
OJIC uHayKIMU. 3aKOH AJIEKTPOMArHUTHON MHAyKIMK Papazaes. Buxpesoe
priekTpuueckoe noie. Toku @yko. 3/1C nHAYKIMY B TPOBOAHMKE, JBUKYIIEMCS
[TOCTYIATEIbHO B OJHOPOAHOM MarHuTHOM nose. [IpaBuino Jlenua.
HaykTuBHOCTD. Karyilka MHAYKTUBHOCTH B LIENIN ITIOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuu. IJIC caMOMHIYKIIMU. DHEPTUsi MATHUTHOTO TOJISI KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE 110JIe

Texnuueckue ycmpoiicmea u mexHonro2udeckue npoyeccvl: WHAYKIHMOHHAs
[e4b, COJICHOWJ, 3alUTa OT 3JEKTPU3ALMM TeJ NPU JBUKEHUU B MATHUTHOM
rosie 3eMiIu.

[emoncmpayuu
1. HaGmronenue sBI€HUS IEKTPOMAarHUTHON MHAYKITUH.
Uccnenoanne 3aBucumoctud J3/1C MHAYKIHUU OT CKOPOCTH WM3MEHEHUSs
MarHMTHOTO ITOTOKA.
3. IlIpasuio Jlenua.
4. TlajgeHuwe MarHuTa B alIOMUHUEBOM (MeIHOM) Tpyoe.
5
6

no

SIBneHne caMOMHIYKIUH.
Uccnenosanne 3aBucumoctn OJIC  caMOMHAYKLIHMH OT CKOPOCTH
M3MEHEHHUs CHJIbI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuvie padomul, npaKmuxKym
1. HccnemoBaHue sIBICHUS IEKTPOMArHUTHON HHIYKIIH.
2. OmnpezaeneHue MHAYKIIMM BUXPEBOTO MArHUTHOTO TIOJISL.
3. HccrnenoBanwue sSBJICHUS CAMOUHIYKITUH.
4. COopka MOAETH NEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHW U BOJIHBI (24 u)

PA3JIEJT 5. KOJIEBAHUS 1 BOJIHEI (60 1)

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoOMazHumHble Koneoanus

(9w

Tema 1. Mexanuueckue xoneoanus (10 u)
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KonebarenpHas cuctema. CBOOOTHBIE MEXaHUUYECKHE KOJICOAHNS.
["apmonunueckue konebanus. [lepuon, yactora, aMmuTyaa u gasza xkoneOaHui.
[Ipy>KMHHBII MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMoHHUYecKHuX Kojebanuil. [IpeBpalienre s3Heprun Npu rapMOHUIECKUX
KOJICOAHUSX.
KonebarenbHblil KOHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs B
M7ICATbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJOTHSI MEXKTy MEXaHUYECKIUMHU U
biieKTpoMarHUTHBIMU KoseOaHusiMu. @opmyna TomcoHa. 3akoH coxpaHeHUs
HPHEPTUU B UJICAJIbHOM KojiebarenpHOM KoHType. [Ipeacrasnenue o
BaTyxaronux Kojaebanuax. BeiHyKIeHHbIE MEXaHUYeCKUE KoaeOaHusl.
Pe3onanc. BeiHyXI€HHBIEC 2JIEKTPOMAarHUTHBIE KOJIeOaHMsI.
[lepemenHbIil TOK. CUHYCOUIAIbHBIN IEpEMEHHbIN TOK. MOITHOCTh
MEePEMEHHOTO TOKA. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepeaaya u notpedieHue
PIIEKTPUUECKON IHEPTUU. DKOJIOTUUYECKHUE PUCKH MPU TPOU3BO/ICTBE
BieKTpo3Hepruu. KynpTypa UCob30BaHMs 3JIEKTPOIHEPTUHU B TIOBCEHEBHOM
PKU3HU

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHeHue. SIEKTPUUECKUi]
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUHU AJIEKTponepenay.

Hemoncmpayuu
1. HccnenoBanue mapameTpoB KoyieOaTeabHOW CUCTEMBI (IIPYKUHHBIN
WM MaTeMaTHYeCKUN MasiTHUK).
HaGmronenue 3aryxarmmmx kojie0aHui.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.
HaGmronenue pezonanca.
CB0OOAHBIE PTIEKTPOMArHUTHBIE KOJICOAHMUS.
OcrumiorpaMmbl - (3aBUCUMOCTA  CHJIBI TOKa W HAMPSDKEHUS  OT)
BPEMEHH ) JUIS AIEKTPOMATrHUTHBIX KOJICOaHHIA.
Pe3onanc mpu mociie1oBaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.
8. Mopenb TMHUM AIEKTPOIIepeaadu.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut

o vk wnN

Konebarenbhas cuctema. CBOOOTHBIC KOJIEOAHMUS.
["apmonunyeckue konedanusi. Kunemarnueckoe u JMHAMHYECKOE OMHCAHHE.
OHEpreTUYecKoe ONMICaHue (3aKOH COXPAaHEHHUS MEXaHHUECKON SHEprun). Bui6oo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOLeOAHULL U3 UX IHEPLemu4ecko2o
U KUHEMAMUYECKo20 ONUCAHUAL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoaeOanuti UCXO0OHOU
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCU U YCKOPEHUSL.
[lepron u yacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJICOAaHUIH
MaTreMaTHYeCcKOro MasiTHUKA. [lepruoa cBOOOMHBIX KOIeOaHU TIPYKHHHOTO
MasITHUKA.
[TonsiTHE 0 3aTyxaromux KojeOaHusIX. BeiHyk1eHHbIe KoeOanus. Pe3onaHc.
PesonancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOMA.
|ABTOKOJICOAHUS

Texnuueckue ycmpoucmea u mexHolo2udecKkue npoyeccvl: METPOHOM, Yachl,
KadeJIi, My3bIKaJIbHBIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu
1. 3anwuch konedarenbHOTO ABHKEHUS.

2. HaOmroneHue HE3aBUCUMOCTH TEPHOIAa MaJbIX KOJIeOaHWH Tpy3a Ha
HUTH OT aMILTUTY/IBL.

3. UccrnenoBanme 3aryxarommx KojeOaHWH W 3aBUCMMOCTH Tepuoia)
CBOOOJIHBIX KOJIEOAHU OT COTIPOTUBIICHHUSI.

4. HccnenoBanue koiieOaHWU Tpy3a Ha MACCHUBHOM TPYKHHE C IIEINIBIO
dbopMupoBaHUs MPeNCTaBICHUN 00 MIeaTbHOM MOAETH MPYKUHHOTO
MasiTHUKA.

5. 3akoH coxpaHeHUs SHEPTHH MPU KOJIeOaHHSIX TPpy3a Ha TIPYKUHE.

6. HccnemoBanue BBIHYKICHHBIX KOJICOAHUH.

7. Habnronenue pe3oHaHca.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, npaKmuKym

1. HccnemoBanue 3aBHCUMOCTH TIEpHOAA MaJIbIX KoJIeOaHWW Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a.
2. HccnenmoBanue mnepeMEeHHOro TOKa B LENU M3 IOCIEIOBATEILHO

1. Usmepenue  mepuoma  CBOOOMHBIX  KoNeOaHUW  HUTSHOTO
" IIPY>KUHHOI'O MassTHUKOB.

2. V3yyeHue 3aKOHOB JIBIDKEHHS Tella B XOfe KojeOaHUN Ha ympyrom
mojIBece.

3. HSy‘-ICHI/IC JABHUXXCHUS HUTAHOT'O MasiTHHUKA.

4. TlpeoOpazoBaHHE SHEPTHH B IPY>KHHHOM MasITHHKE.

5. HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXaIOIUX KOJICOAHHIA.
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COEIMHEHHBIX KOHAEHCATOPa, KaTyLIKU U PE3UCTOPA.

6. HccnenoBaHue BBIHYKICHHBIX KOJICOaHUH.

Tema 2. Inekmpomaznummnuie Kkoneoanus (15 u)

KonebarenbHblil KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs
B HcIbHOM KosiebarenpHOM KoHType. Dopmyna Tomcona. Cesszs amniuniydvl
Bapsioa koHOencamopa ¢ amnaumyoou Cuibl MoKd 8 KoJieOameibHOM KOHmype.
3aKOH COXpaHEHUS SHEPTHUH B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.
3aryxaromiye JeKTPOMarHuTHbIe KojeOanus. BeiHyX1eHHbIe
PIIEKTPOMATHUTHBIE KOJICOaHUSI.
[lepemeHHbII TOK. MOIIHOCTH IEPEMEHHOTO TOKa. AMIUTUTYIHOE
1 JICHCTBYIOIIEE 3HAYCHUE CHIIBI TOKA M HAMPSHKCHUS TP PA3TUIHON Popme
3aBHCHMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanbHwili nepemerHblll mok. Pesucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 nepeMeHHo20 moka. Pesonanc moxos.
[Pe3onanc HanpsceHul.
M neanbHblil Tpanchopmatop. [IponusBoacTBo, nepeaada u noTpedieHue
PIIEKTPUYECKON DHEPTHH.
DKOIIOTUYECKUE PUCKH TIPU MPOU3BOACTBE dIEKTpodHepruu. KymbTypal
VCTIOJTB30BaHMSI AJIEKTPOIHEPTUN B TIOBCETHEBHOW KH3HH.
Texnuueckue ycmpoiicmea u mexHolo2UuecKue npoyeccyl: SIEKTPUIECKUH]
3BOHOK, T€HEPATOp NMEPEMEHHOTO TOKA, JINHUH JIEKTPOIepeIad.
Jemoncmpayuu
CBoOOAHBIE PTIEKTPOMArHUTHbIE KOJIEOaHMS.
3aBHCHUMOCTh YacTOTHl CBOOOMHBIX KOJNEOAHUNW OT WHIYKTUBHOCTH
A EMKOCTH KOHTYDA.
OcumIorpaMmsl AIEKTPOMArHUTHBIX KOJIEOaHUH.
I'eneparop He3aTyxaronuXx AMEKTPOMArHUTHBIX KOJIeOaHUH.
Mopenb IeKTpOMarHUTHOTO TeHEPaTopa.
BrinyxaeHHbIE CHHYCOUIaTbHBIE KOJIeOaHusI.
Pesucrop,  karymka — WHAYKTUBHOCTH W KOHJACHCATOp B IICTH
MEPEMEHHOTO TOKa.
8. Pe3onaHc mpu TOCIENOBaTEIbHOM COCIMHEHUH PE3UCTOpPa, KATYIIKH
WHIYKTUBHOCTHU M KOHJEHCATOpa.
9. VYcTpoiicTBO M MPUHIUIT ACHCTBUSA TpaHchopmaropa.
10. Mopnenb TMHUY dIEKTPOIIEpeadH.

™=

No ok ow

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomol, npaKmuKym
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1. Uyuenwue Tpanchopmaropa.

2. HccnenoBanwe  MEpeMEHHOTO  TOKAa  4Yepe3  IIOCIIENOBATEIbHO
COEIMHEHHBIE KOHACHCATOP, KaTYIIKY U PE3UCTOP.

3. HaOmronenue »1eKTpOMAarHUTHOTO PE30HAHCA.

4. HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKkmpomazHummusle 60l (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznumnsle ¢0nwl (10 u)

MexaHnuecKue BOJIHBI, yciaoBus pacnpoctpanenus. [lepuoa. Ckopoctb
pacrpoCTpaHeHus U AJuHa BOIHBL. [lonepeyHsie U MpOI0JIbHbBIE BOIHBI.
MuTepdepenius u qudpakiius MEXaHHIeCKUX BOJIH. 3ByK. CKOPOCTB 3ByKa.
[‘pomKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka. DNEeKTpOMAarHUTHbIC BOJIHBI.
YcnoBHs M3y4eHUs SJIEKTPOMAarHUTHBIX BOJIH. B3anmHast opueHTanus
BekTOpoB E, B, V B anexkTpoMaruutHoii BoiHe. CBOKCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPaKCHUE, TIPEIIOMIICHHE, TIOJISIpU3aIus, TUPPAKIUSI, HHTSPPEPEHIIU.
CKOpOCTB 3NIEKTPOMArHuTHBIX BOJH. [1Ikana aneKTpoMarHUTHBIX BOJH.
[IprMeHeHre HEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY. [IpuHIHITBI
PaMOCBS3M U TeneBuAeHus. Paguonokamus. DIeKTpoMarHuTHOE 3arpsi3HeHe
OKPYKAIOLIEH CPEebI.

Texnuueckue ycmpouicmea u npakmuieckoe npumeHeHue: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YAbTPa3BYKOBasl IMArHOCTUKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHHUK, TEJIIEBU30p, aHTeHHa, TenedoH, CBYU-meun.

Hemoncmpayuu
1. OOpa3zoBaHWe M PACIPOCTPAHEHUE TMOMEPEUYHBIX M MPOIOTHHBIX
BOJTH.
2. Komnebimromieecs Teno Kak HCTOYHHUK 3BYKA.
3. HaGnroneHue oTpaskeHUs ¥ PEIOMIICHUS] MEXaHUYECKHUX BOJTH.
4. HaGmronenue natepdepeHny u AUGpakini MEXaHUIeCKUX BOJH.
5. 3BYKOBOW pe30HaHC.
6. HaOmroneHue cBSA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYION

M 4aCTOTOU KOIeOaHUM.
HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:  OTPaXKEHHE,
NpeIOMIICHHUE, TTONIIpU3aLus, Tudpakuus, HHTep(epeHIHs.

MexaHndecKkie BOJHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
1 TIPOJIOJIbHBIE BOJIHEL [leprnof], CKOpOCTh pacipoCTpaHeHUs U JUTMHA BOJTHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAXKEHUE, MTPETIOMIICHUE, HHTEPPEPEHITHS
1 TudpaKIms.
3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
[LIymoBO€ 3arpsi3HEHNE OKPYXKAIOLIECH CPEJIbL.
(DJIEKTPOMArHUTHBIE BOJIHBL. YCIOBUS H3ITyYEHHS IEKTPOMArHUTHBIX BOJIH.
B3aumHasi OpreHTaus BEKTOPOB B AJIEKTPOMarHUTHOW BOJIHE.
CBOiiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXCHHUE, IPEIOMIICHHUE, OIS pU3aLus,
uHTepdepeniys u audpaxus. [llkana snekTpoMarHUTHEIX BOJIH. [Ipumenenune
PIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpuHIMIIBI pagnocssi3zu
U TeneBusieHus. Paguronokanus. DIeKTpOMarHUTHOE 3arps3HEHNE OKPYKAOLIEH
Cpenbl

Texnuueckue ycmpoucmea u npaKxmuieckoe npumeHeHue. MY3bIKaIbHbIE
MHCTPYMEHTBI, pajiap, paJuoNpuéMHUK, TEJIEBU30p, aHTEHHa, Tenedon, CBY-
[eyb, YAbTPa3BYKOBas IMAarHOCTUKA B TEXHUKE U MEJTUIIMHE.

Jemoncmpayuu
1. OGpa3oBaHUE U pacpOCTpaHEHHUE MONEPEUHBIX U MPOAOIbHBIX BOJIH.
2. KoneOmromeecs Teno Kak MICTOYHUK 3BYKa.
3. 3aBHCHMOCTB JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHMIA.
4. HabmoneHue oTpakeHHsI U IPETOMIICHHS] MEXaHUUYECKHUX BOJIH.
5. HaOGmonenue nnrepepeHnu 1 1udpakiuu MEXaHUYECKUX BOJIH.
6. AKyCTHYECKHl pe30HaHC.
7. CoiicTBa yibTpa3ByKa U €ro IpUMEHEHHE.
8. HaGnronenue cBs3M IPOMKOCTH 3BYKA M BBICOTHI TOHA C aMIUIUTYION
Y 4acTOTOH KoJieOaHuil.
9. UccrnemoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npesioMIIeHue, noygpusanus, rudpakuus, nuHTepdepeHITus.
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10. O6HapyxeHne HHPPAKPACHOTO U YIBTPA(YUOIECTOBOTO HU3ITYUCHHIA.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKkmuxKym
1. WU3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHs  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3dMKHYTOM

Tema 4. Onmuxa (10 4)

Tema 4. Onmuxa (25 u)

['eomerpryeckas ontuka. I[IpsmonuHeiiHOe paclpocTpaHEHUE CBETA B
OIHOPOIHOM cpene. ToueuHblid HCTOYHUK cBeTa. JIyu cBera.

OTtpaxkeHue cBera. 3aKoHbI OTpaXkeHUs cBeTa. [locTpoeHune n3odpaxeHuii B
[JIOCKOM 3€pKaJie.

[Ipenomiienune cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIIOTHBIN MTOKa3aTellb
npesiomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi nojJIHoro
BHYTPEHHETO OTPAKEHUS.

Jlucniepcus ceeta. ClIokHBIN coctaB Oenoro cBera. Lgetr. Cobuparomue u
[paccenBaroIINe JTUH3BI.

Tonkast muH3a. @OKYCHOE pacCTOSIHUE U ONTUYECKask CUjla TOHKOM JIMH3BI.
[TocTpoeHue n3006pakeHN B COOMPAIOLINX U PACCEUBAIOIINX JTMH3AX.
DopMysa TOHKOHM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JIMH30M.

[ Ipenenbl NpUMEHUMOCTH FEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. MaTepdepennus cera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOII0IeHNU MAKCUMYMOB M MUHUMYMOB B UHTEP(EpEeHIIMOHHOMN
KapTUHE OT JBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Jlndpaxuus ceera. JnppakunonHas pererka.

'YcnoBue HaOMIOEHNS TIIaBHBIX MAKCUMYMOB TIPH NaJIeHUN
MOHOXPOMAaTHYECKOIO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[ lonsipr3anus cBera

Texnuueckue ycmpoiicmea u npakmuyeckoe HnpuMeHeHue: O4YKU, IyIa,
(doToanmnapar, MPOEKIMOHHBIA ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHas
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOH L.

Hemoncmpayuu

1. IlpsmonuHeiiHOe pacnpocTpaHEHHE, OTPAKEHUE U IPEJIOMIICHHE
ceera. OnTuyeckue mpuoopHI.
ITonHoe BHyTpeHHee oTpaxkeHue. Mozenb cBeToBOAA.

[ [psaMosnMHeitHOE pacipoCTpaHEeHHUE CBETA B OJJHOPOIHOM cpene. JIyd cBera.
ToueuHbIi HCTOUYHUK cBeTa. OTpakeHUEe CBEeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n3zo0paskeHuil B miockoM 3epkaie. Cepuueckue 3eprana.
[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelb
rpenomieHus. OmuocumenvHblil nokasamens npeiomienus. Ilocmosancmeo
uacmomol ceema u COOmMHoOUuleHue OJIUH 80IH NPU Nepexooe
[MIOHOXPOMAMUYecKo20 ceema yepes 2panuyy pazoena 08yx onmuyeckux cpeo.
X00 nyueti 6 npusme. Jlucniepcus cBera. CioxHbIM cocTaB Oesnoro cera. L[BeT.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHbIil yromi mojiHoro BHYTPEHHETO
orpaxenus. Codbuparowue u pacceusarowjue 1unzol. Tonkas nunza. PokycHoe
[PACCTOSIHME U ONTUYECKasl CUJIa TOHKOM JIMH3BI.

Basucumocms PoKycHO20 paccmosHus MOHKOU chepuyecKkou TUH3bl om eé
ceomempuu U OMHOCUMENTbHO20 NOKA3AMeNs NPEIOMIIeHUSL.

DopMyra TOHKOH JIMH3bI. YBEIUYEHHE, 1aBAEMOE JIMH30M.

X00 nyua, npoweduie2o 1un3y noo npou3BOJIbHbIM Y2lIoM K €€ 21a8HOU
onmuuecxotl ocu. Ilocmpoenue uzoopasxiceHuti mouKu u ompesKa npsamou

6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTNEMAX.

Onmuyeckue npubopul. Paspewarowas cnocobnocms. 11a3 kak onmuieckast
cucmema.

[ [penensl NpUMEHUMOCTH TEOMETPUYECKON OMTUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHBIE HCTOYHUKH. YCIOBUS
HAOJTFO/IEHN I MAKCHMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT
TBYX KOT€PEHTHBIX HCTOUHUKOB. [IprMephl KilacCH4ecKuX MHTePPEPEeHIINOHHBIX
CXEM.

Jludpaxius ceeta. AudpakiuonHas pemeTka. YciaoBrue HabIroIeHus TIIaBHBIX
MaKCUMYMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIHOHHYIO
PELIETKY.

[lonsipuzanus cBeTa

Texuuueckue ycmpoﬁcmea u mexunojaozcuveckue npoyeccwvl. OYKH,

ay1ma,

HccnenoBanne CBOMCTB N300payKEHUH B JTMH3AX.
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Mogenu MUKPOCKOTIA, TEIECKOTa.
HaGmronenue narepdepeHImu ceera.
Habmonenue audpakiuu cBeta.
HaGnronenue aucnepcun cBeTa.
[TomyueHue CieKTpa ¢ TOMOIIBIO TPU3MBI.

© o N U e

10. HaOumronenue nonsipus3annu CBeTa.
Yuenuueckuit 3xkcnepumenm, nabopamopnuie padbomot
1. H3mepenue moxaszarens MpeIOMIICHUS CTEKIIA.
2. MHccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
3. Habmrogenue aucnepcuu cBeTa.

[Tomyuenue criekTpa ¢ HOMOIIBIO TU(PAKIIMOHHON PEIIETKH.

nepuckorn, (oroanmnapar, MUKPOCKON, MPOCKIIMOHHBIN ammapar, MpoCBeTICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PELIETKA.

Jemoncmpayuu
1. 3akoHBI OTpaXe€HUs CBETA.
2. HccrnenoBanue mpenoMIICHHS CBETA.
3. HaOGnroneHnue moHOro BHYTPEHHETO OTpakeHusl. Mozelib CBETOBO/IA.
4. HccrnenoBaHue xoAa CBETOBBIX IMYYKOB 4Yepe3 ILUIOCKOMApalIeIbHYIO

IUTACTHHY U IIPU3MY.
HccnenoBanue cBOMCTB N300pakeHUH B JIMH3AX.
Mopenu MUKPOCKOIIa, TEIECKOIA.

HaOironesue nBETOB TOHKUX IUIEHOK.

5
6
7. Habmronenue naTepEPCHIINN CBETA.
8
9

. HaGmronenue nudpakuuu cera.
10. U3yuenue nudpakiinoHHON PEIIETKY.
11. HaGmronenue nudpakiiMOHHOTO CIIEKTpa.
12. HaGnromeHue qucIiepcuu CBETA.
13. HaOnronmeHue mossipu3anyy CBeTa.
14. TlpumeHeHHe MONAPOUIOB IS H3YUSHHS] MEXaHMUECKUX HApPsHKECHUH
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, RPAKMUKYM

1.
2.

PN AW

10.
11.
12.
13.

N3mepenune nokaszaresns nNpeaoMIIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHHSL OT BELIECTBA)
(Ha mpuMepe KUJIKHUX JIUH3).

W3mepenne poKyCcHOro pacCTOSHUS PaCCEUBAIOIINX JIMH3.
[Tomyuenue n300paskeHusI B CUCTEME U3 MJIOCKOTO 3epKalia U JINH3HI.
[Tomyuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TeNeCKONMYECKUX CUCTEM.

Habmronenue audpakuuu, nuaTepdEepeHIINy U MOJIIPU3aLuU CBETA.
WN3yyenue mnonspuzauvu CBeTa, OTPAXKEHHOTO OT TOBEPXHOCTH]
JTUDJIEKTPHKA.

W3yuenne naTepepeHInH JIa3epHOro M3Ty4eHHs Ha IBYX IHENsX.
HaGnronenue nucnepcum.

Habmronenue u riccnenoBanue nu(pakiimOHHOTO CIIEKTPA.
N3mepeHne 1iMHbI CBETOBOM BOJIHBI.

[lonyyenue cnekTpa W3JAy4yeHUs CBETOAMOAA TMPU  TOMOUIY]
T (paKITMOHHON PEIIETKH.
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PA3JIEJT 6. OCHOBBI CIIELITAJIbBHOM TEOPUU
OTHOCUTEJIbHOCTU (4 u)

PA3JIEJI 6. OCHOBBI CITIELIUAJIBHOW TEOPUM OTHOCUTEJILHOCTH
(59)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHuLIBI MPUMEHUMOCTH KJIACCHUYECKON MeXaHUKH. [locTymnarsl
CIIEIMaJIbHOM TEOPUU OTHOCUTEIBHOCTH: NHBAPUAHTHOCTh MOAYJISL CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEHA
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/IJICHUE BPEMEHU U COKPAILIEHHUE
UTMHBI.

OHEpPrusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MTOKOS

[ paHUIIbI IPUMEHUMOCTH KJIACCUYECKON MeXaHMKU. IlocTynarel crienuaibHON
T€OpUU OTHOCUTEIIBHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeoOpazoBanus Jlopenna. YcinoBue
IPUYUHHOCTH. OTHOCUTEIBLHOCTh OTHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHHU
1 COKpAILCHUE JIIUHBI.
(DHEPIUs U UMITYIIBC PEIATUBUCTCKOM YaCTHIIBI.
CBs13b Macchbl C 3HEPTrUel U UMIIYJIbCOM PENIATUBUCTCKOM YaCTHUIIbl. DHEPrus
[TOKOSI
Texnuueckue ycmpoucmea u mMexHoi02U4ecKue npoyeccol:
[IPUEMHUKH, YCKOPUTEIH 3aPsKEHHBIX YacTHLL.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie pabomut, nPAKMUKym
OmnpeneneHne uMIynbca WM 3HEPTUUM  PENIATHUBUCTCKMX  YacTHII
¢dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBA S ®U1U3UKA (25 u)

Tema 1. Fnemenmol Keanmoeoil onmuku (6 u)

Tema 1. Kopnyckynapno — 601n060ui oyanusm (15 u )

Dotonbl. Dopmyrna [1nanka cBs3M sHEPrUH (HOTOHA C €r0 YACTOTON. DHEeprus
1 UMITYJIbC (POTOHA

OTtkpbiTHE U UccnenaoBanue Gorodddexra. OnbiTel A. I. CroneToBa. 3aKOHbI
dororpdexra. YpaBHenue DitHireiiHa s poroaddexra. «KpacHas
rpanuna» Gororddexra. laBnenue ceera. Onbitel I1. H. Jlebenena.
XMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoticmea u npakmuueckoe npumeHenue: (HOTOIIEMEHT,
doromaruuk, comHeuHas: 6atapesi, CBETOANOI.

Hemoncmpayuu

®oTto3(pexT Ha ycTaHOBKE C IIMHKOBOU MJIACTHHOM.

Uccnenoanne 3akoHOB BHeNIHEro ¢porodddexra.

Cseronuon.

Conneunas Garapest.

AW

PaBHOBECHOE TEIUIOBOE U3TydeHHUE (M3TydeHrne abCOIOTHO YEPHOTO TENa).
3akoH cmeneHus Buna. ['unoresza M. [1nanka o kBaHTax.

@®OoTOHBI. DHEPrus U UMITYNIbC (POTOHA.
dororddext. OnbiThl A. I. CToneroBa. 3akonsl hoTodrddekra. YpaBHeHue
DitHIITeHa A5 poToaddexra. «KpacHast rpanuna» Gotorddexra.
/laBiieHre cBeTa (B YaCTHOCTH, /IaBJIEHUE CBETA HA a0COJIIOTHO MOIVIOLIAIOITYIO
1 a0COJTIOTHO OTpakarolyto nmosepxHoctsb). Onpitel [1. H. JleGenena.
BonHoBeIE cBOMcTBA yacTull. Bonnsl ne bpoiura. [{nnaa BonHe! e bpoitst
1 pazMepbl 001aCTH JIOKaTU3aMK JBYKYIIeics yacTuisl. KoprnyckynspHo-
BOJIHOBOM Jyanu3M. J{udpaxius 31eKTpOHOB Ha KpUCTaslIax.
Crieruduka n3mMepenuit B Mukpomupe. COOTHOIIEHUS HEONpeAeIEHHOCTEN
[ citzenOepra
Texnuueckue ycmpoucmeéa U mexHoI02UYecKUue npoyeccvl: CIEKTPOMETD,
dorosnemMeHT, (QOTOAATUMK, TYHHENIBbHBIII MHMKpPOCKOII, COJHEYHas Oarapes,
CBETOAMO/.
Jemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE C IMHKOBOM MIIACTHHOM.
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2. HWccnenoBaHue 3aKOHOB BHEIIHETO (OTOdPdEKTA.
3. HccnenoBanue 3aBUCHMOCTH CONPOTHBIICHUS TMOJTYIPOBOAHUKOB OT
OCBEIIEHHOCTH.
4, Cseroauo.
5. Conneunas 6arapes.
Yuenuueckuit 3xcnepumenm, nabopamophsie padomut, RPAKMUKYM
1. HccnenoBanue GpoTope3ucTopa.

2. Usmepenue mocTtosiHHOW [lgaHka Ha OCHOBE  HCCICIOBaHHS
dororddexra.
3. HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA OT|

HaITPsAKCHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopmaa mo paccesHuIo o-4acTull.
I lmanerapnas monens aroma. [loctynarsr bopa.
M351ydeHue 1 nomoieHre (OTOHOB MpU NEPEXOAE aTOMa C OJTHOTO YPOBHS
bHepruu Ha apyroi. Bunel cniektpoB. CrieKTp ypOBHEW SHEPTUU aroMa
BOJIOPOAA.
BonHoBbIe cBolicTBa yacTull. Bonnsl ne bpoiuna. KopnyckynsspHO-BOJIIHOBOM
Tyasm.
CrioHTaHHOE M BBIHYKJIEHHOE U3JIy4YEHUE
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue. CrieKTpanbHbINA
aHaJM3 (CIIEKTPOCKOIT), JT1a3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu
1. Mogens onbiTa Pezepdopna.
2. OmnpeneneHue IIMHBI BOJIHBI Ja3epa.
3. HaOmronenue nuHeiyaThIX CIEKTPOB U3ITYUECHHUS.
4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HabmroneHue MTMHEWYATOTO CIIEKTpA.

OnBITHI 0 UCCIIEOBAHUIO CTPOEHHU aTtoMa. [1nanerapHas Mozaens aroma
Pe3epdopna.
[Toctynarsl bopa. U3ny4yenne u nmormomenne (OTOHOB MPH IEPEXoie aroma
C OZIHOTO YPOBHSI DHEPIUHU Ha IPYroil.
Buel criektpoB. CeKTp ypOBHEHM dHEpPruu aroma Bo10po/ia.
CrioHTaHHOE M BBIHY)KJIEHHOE H3JIydyeHue cBeta. Jlasep
Texnuueckue ycmpoucmea u mexHoNocUYeCcKUue npoyeccovl: CIEKTPaJIbHBIN
AHaN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jemoncmpayuu
1. Monens onbita Pezepdopaa.
2. HaGnroneHue TUHEHYATHIX CIIEKTPOB.
3. YCcTpoHCTBO M ACHCTBHE CYETUYMKA HOHU3UPYIOIINX YaCTHIIL.
4. OrmpeneneHue JUIMHBI BOJIHBI JIA3EPHOTO U3ITyUYECHHUS.
Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomot, npakmuxkym
1. HaGmromeHne TMHEHYATOTO CIIEKTpA.
2. HccrmemoBanme CHekTpa pa3pekeHHOTO
U U3MepeHue nocrossHHon Punbepra.

aroOMapHOTO  BOJOPO/A

Tema 3. Duzuxka amomno2o a0pa u Inemenmapuvlx wacmuy (5 u )

Tema 3. @u3zuxka amomno2o a0pa u Inemenmapuvlx wacmuy (5 u )

(DKCTIEPUMEHTBHI, TI0KA3bIBAIOIINE CI0KHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHOCTU. OmbITEl Pe3epdopna no onpeneneHuio cocraBa
panroakTuBHOro n3nydenus. CpoiicTBa anb(a-, 6eTa-, raMMa-u3JIydyeHusl.

Hyxnonnas monens siapa [eizenoepra—IIBanenko. 3apsa siapa. MaccoBoe
4qucIio sapa. M3oromsl.

PagroakTiBHOCTE. AJb(ha-pactiaz. DNeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacna.
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BiusHue paqnoakTUBHOCTU Ha >KUBbIE OPraHnu3Mbl. OTKPBITHE IPOTOHA U
HeriTpoHa. Hykmonnas Mmonens siapa [elizenoepra—lBanenko. 3apsn sapa.
MaccoBoe uncio sapa. 3otonsl. Anbda-pacnaz. DIeKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnajl. ['amma-u3iydenue. 3akoH paMOaKTUBHOTO
pacmaa. DHEprus CBSA3U HYKJIOHOB B sizipe. SlnepHbie cuibl. JlehekT macchr
sipa. SlnepHsie peakuuu. Jlenenue u cuurtes anuep. AnepHblil peakTop.
Tepmosinepuslii cunTes. [IpobiaeMbl 1 TEepCIEKTHBHI SIIEPHOI SHEPTETUKU.
(DKOJOTUYECKHE ACTIEKTHI AI€PHOM SHEPreTUKU. DJIEMEHTAPHbIE YACTHULIBI.
OTKpbITHE IO3UTPOHA. MeTO/bI HAOIIOAEHUS U PETUCTPALIMU HIEMEHTAPHBIX
uactuil. @yHaamMeHTallbHbIe B3auMojeiicTBus. EquHCTBO (usznueckoit
KapTUHBI MUpa
Texnuueckue ycmpoticmea U npaKmuieckoe npumeHeHue:
Kamepa BuiibcoHa, siiepHbIi peakTop, arToMHast bomOa.
[emoncmpayuu
1. CuéT4YMK MOHU3HMPYIOIIUX YaCTHL.
Yuenuueckuii sxkcnepumenm, nadopamopnuie padomut
1. HccnenoBanue TpekoB yacTHIl (110 FOTOBBIM (oTOrpadusim).

JAO3HUMCETP,

["aMMa-u31ydeHue. 3aKOH paJioaKTUBHOIO pacnaaa. PaguoakTHBHbBIE U30TOIIBI B
rpupose. CBOMCTBA HOHU3UPYIOLIETO U3JIydeHUs. BiausHue paauoakTUBHOCTH
Ha JKUBBIE OpraHu3Mbl. EctecTBeHHbIN (DOH M3mydeHus. JJo3umerpus.
(OHEeprus CBA3M HYKJIOHOB B sizipe. SlnepHble cuibl. Jledekt macchl sapa.
SInepubie peakuuu. Jlenenue u cuntes suep. SAnepusie peaktopsl. [Ipobaembl
YIIPaBIIsIEMOTO TEPMOSIIEPHOTO CUHTE3a. JKOJIOTHUYECKUE ACTIEKTHI Pa3BUTHS
S1IepHOM SHEPreTUKUA. MeTOAbI pETUCTPAalluy U UCCIIEA0OBAHMS JIEMEHTAPHBIX
yacTull. DyHAaMEeHTaIbHbIE B3aUMOACUCTBHSA. bapruOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHoN Moaenu. KBapk-IiitooHHast MOJIENb aIPOHOB.
dusuka 3a npeaenamu CrangapTHoi Moaenu. TéMmHas Marepus U TEMHas
pHeprusi. EnuHcTBO (pu3nueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHoai02udecKue npoyeccuvl: J03UMETp, Kamepa)
BunbcoHa, SIIEPHBIA peakTop, TEPMOSACPHBIN peakTop, aroMmHas OomoOa,
MarHUTHO-pE30HaHCHAast ToMOrpadus.

Yuenuueckuit s3xkcnepumenm, nabopamopnvie pabomut, nPAKMUKym

1. HccnenoBanue TPeKoB YacTull (110 TOTOBBIM doTorpadusim).
2. HccnenoBanue pagroakTUBHOTO (OHA C MCIIOIB30BAHUEM JO3UMETPA.
3. Hzyuenwue norouieHus 6eTa-4yacTULl aIFOMUHHEM.

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (7 u)

PA3JIEJI 8. OQJIEMEHTBI ACTPOHOMUU 11 ACTPODU3NKMU (12 u)

Tema 1. dnemenmut acmpoguzuku (7 u )

Tema 1. Inemenmot acmpogpusuru (12 u )

OTanbl pa3BUTHs acTpoHOMHHU. [IpuKinaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuu. Bun 3Bé3mHoro Heba. Co3Be3nus, spKue 3BE3/1bl, TUTAHETHI,

nx Bugumoe asrxkeHne. Comneunas cuctema. Comaie. ConHeuHas
AKTUBHOCTH. McTounuK sHeprun CoJiHIA U 3BE3/. 3BE3/IbI, X OCHOBHBIE
XapakTEepUCTUKU. J[MarpamMmma «CreKTpanabHbIM KJIaCC — CBETUMOCTBY. 3BE3/IbI
TIaBHOM IOCIIEAOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTE)

17151 3BE3/1 NIAaBHOM NOCIIEA0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE 3BE3.
CoBpEMEHHBIE MPEICTABICHUS O TPOUCXOKACHUU U 3BOIoNMU CoHIA U
3BE3. DTallbl JKM3HHU 3BE3].

Muteunbiii [1yte — Hama ["anaktuka. [Tonoxenne n aukenne CoHIA B
["anaxtuke. Tunel ramakTuk. PaguoranmakTuku u kBazapbl. YEpHbIE IbIPHI B
siipax rajgakTtuk. Beenennas. Pacmmpenne Beenennoii. 3akon Xab0ma.
PazOeranue ranaktuk. Teopus bonbioro B3peiBa. PenukroBoe nzny4yenue.
MacmrabHas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnanie

DTanbl pa3BUTHS acTpoHOMHH. [IpuKiIamHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [[pUMEHUMOCTh 3aKOHOB (DU3UKH JJIsI OOBSICHEHUS IPUPOIBI
KOCMHYECKHUX O0OBEKTOB.

MeToapl acTpOHOMHUUYECKUX HcclieqoBaHui. COBpEeMEHHBIE ONTUYECKHE
TEJICCKOTIBI, PAJIMOTEIECKOTIBI, BHEATMOC(EpHAsT aCTPOHOMHUSI.

Bun 38€3nH0T0 HeOa. Co3BE3 M, SIpKHE 3BE3MBI, MIIAHETHI, UX BUTUMOE
IBIKEHHE.

ConHeuyHas cucTema.

Comaiie. ConHeuHast akTUBHOCTb. MIcTouHuK sHeprun CoJiHIA U 3BE3].
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CreKTpaabHbII KjIacc —
CBETUMOCTDLY. 3BE31ILI INIABHOU MOCIEN0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTBY JUISl 3BE3]1 INIABHOM MOCIEN0BATENbHOCTU. BHyTpeHHEE CTpOeHHE
3BE3/1. COBpPEMEHHBIE MPECTABICHUS O TPOUCXOXKICHUU U HBOToIMKY COoHIA U
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po0IEeMbI ACTPOHOMHUH.
Yuenuueckue nabnwoenusn
1. HaOmroneHus HEBOOPYKEHHBIM IJA30M C  HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~ NPWIOKEHUN NIl ONPEIENICHHS  IOJIOKEHUS]
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus 1 spKue 3BE31bl1.
2. HabGmronenus B teneckon JIyHsl, uianet, Miednoro [TyTu.

3BE3/. DTalbl )KU3HU 3BE3/.
Mineunsiii [yt — Hamia ["anaktuka. [lonoxxenue u nuxxkenue CoHIla B
['amaktuke. Tumnsl ramaktuk. Paguoranaktuku u kBazapsl. UEpHbIE ABIPHI B
siipax rajnakTtuk. Beenennas. Pacimmpenne Beenennoii. 3akon Xab0ma.
Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe uzinyueHue.
MacimrabHas cTpykTrypa BeenenHoii. MerarajgakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH

Yuenuueckue nabnwoenusa:

1. HaGmromenust  3BE3THOTO He0a  HEBOOPYXKEHHBIM  IIIA30M|
C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX TMPHIIOKCHUN ISl OTPE/ICICHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOTO MONyIIapus U IPKUE 3BE3IBI.

2. HaGmronenus B teneckon JIyHBI, IUIaHET, TyMaHHOCTEH W 3BE3THBIX

CKOIUICHHUM.

OU3NYECKWU ITPAKTUKYM (16 yacoB)

Cnocobvl  uzmepeHust QUUYECKUX BEIUYUH  C UCNONL30BAHUEM  AHANOCOBbIX
U YUPDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMIBIOMEPHBIX OAMYUKOBbIX CUCHEM.
Abcomommuvie u OMHOCUMETbHbLE NOSPEUHOCHIU USMEPEHUT (DUBUUECKUX BETUYUH.
Oyenka epanuy nocpeuHocmetl.

IIposedenue KoceeHHbIX UMePEHUl, UCCTeO08AHULL 3A8UCUMOCTIEl
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30elax « YueHuueckuil 3Kcnepumenn,
J1abopamopHtvle pabomvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOIIEE ITOBTOPEHMUE (15 1)

Ponb pusuku 1 acTpOHOMHM B IKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMATILHON M ATHUYECKON c(hepax NesTeNbHOCTH YeIOBEKa; POJib U MECTO
(hU3UKHA U aCTPOHOMUHM B COBPEMEHHOW HAYYHOU KapTHHE MUPA; POITh
¢busnueckoii Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O GU3NYECKON
KapTUHE MUpPa, MECTO (PH3NUYECKOI KapTHHBI MUpa B 00IIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIECHUN O IPUPOJIE

O0o001IeHre U chCTeMaTU3aIrsl COAEPKaHUsI pa3iesioB Kypca «MexaHukay,
«MonekynsipHas (pu3uka U TEPMOAMHAMUKAY, « DTEKTPOAMHAMHKAY,
«Komnebanus 1 BOHBI, «OCHOBBI CIIEIMAIBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanTOBas pusmkay, «NeMEHThI aCTPOHOMUU U aCTPOPUIUKI.
Pomp  ¢(usukm  w acTpoHOMHHM B SKOHOMHYECKOH,  TEXHOJIOTHYECKOM,
COLIMATILHOM W ATHYECKOW cdepax HesTEIBHOCTH YEeIOBEKa;, POJb H MECTO
(U3UKM W aCTPOHOMHUHU B COBPEMEHHOW HAyYHOM KapTHHE MHpa; 3HAYCHHUE

OIMCATENbHOM, CHCTEeMaTH3UPYIONIEH, OOBSICHUTEIBHON M MPOTHOCTHYECKON
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¢byHKuMi (u3nYeckoil TeopuH; posib (HU3NYECKON Teopuu B (HOPMHUPOBAHUU
IPEACTaBICHUN O (PU3UUECKON KapTHHE MHpPa, MECTO (U3MUYECKOW KapTHUHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MpPEACTaBICHUIN
0 Ipupose

Peseps (3 u) Peseps (10 u)

TemaTudeckoe IJIAHUPOBAHUE KypcCa

11 kaace
bazoeuvtit yposens (2 uaca) ‘meﬁﬂeunbtﬁ yposens (5 uacoes)
Komn-Bo DJIeKTPOIMHAMUKA(nponokenne) 11/27
4acoB MarnuTtHoe noJie 6/14
1 B3anmoelicTBrE MOCTOSHHBIX MAarHUTOB U IIPOBOJTHUKOB C TOKOM. MarHutHoe
rosie. BekTop MarouTHOM MHIYKUIMHK. [IpUHIAII CyTIepIIO3NIIMM MATHUTHBIX ITOJIEH.
UIiHMM MarHUTHOW MHAYKLUH.
1 MaruuTHOE T0JIe TTPOBOHHUKA C TOKOM (TIPSMOTO TPOBOAHUKA, KaTYIITKHA U
KpyroBoro BuTka). OneiT Dpcrena. KapTuHa muHUNA MAarHUTHOM MHTYKITUH TTOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenenue ycioutl NPUMEHUMOCMU MOOenU OOHOPOOHO20
M acHUmMHo20 nous.
1 Onpedenenue HanpasieHus UHOYKYUU MACHUMHO20 O
NpPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewecmee. Peppomaznemuru, napa- u -
ouamacHemuku
1 Cuna Amnepa, €€ HanpaBJICHUE U MOAYIIb.
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Cuna Jlopenna, €€ HanpaBiIeHUE U MOIYIb.
JIBM>KeHHE 3apsKEHHOM YacTHLBI B OJHOPOJHOM
MarHuTHOM mnose. PaGora cuiet Jlopenma.

IIposedenue koceenHvIX UsMepeHull cuivl Amnepa, npogeoderue
uccie0osanuss  3a8ucuUMocmeli  mexcoy — QusuvecKumu
BEIUYUHAMU U ONBIMO8 N0  NpoBepKe  NpPedlONCEHHOU
eunomesvl Npu U3y4eHuu Oeucmeus NOCMoOSHHO20 MA2HUmMA
HA paMKy ¢ MOKOM

Obvachenue 0CHOBHBIX NPUHYUNOE OEUCMEUS MEXHUYECKUX
ycmpoucme

Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

Texnuyeckue YCTPOI\/'ICTBa " TCXHOJIOTHYCCKHEC ITPOICCChI: IPUMCHCHUC
MMOCTOAHHBIX MArHUTOB, SJICKTPOMAIrHUTOB, TCCTCP-MYJIILTUMETP, JICKTPOABUTATCIIb
HKO6I/I, YCKOPUTCJIN SJIECMCHTAPHBIX YaCTUII.

JlaboparopHas padorta Nel «Habmronenne qeiicTBUSI MArHUTHOTO TIOJIS Ha TOKY

IIpumepul pewienus 3adau no meme « Cuna Jlopenya»

Peuienue pacuémuulx 3a0ay ¢ s16H0 3a0AHHOU U HESIBHO
Ba0anHoll huzuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3akono6 u popmyn no meme «Maznumnoe noney.

[Peuwienue kauecmeennvix 3a0ay, mpeoyrouux npumeHeHus
suanun no meme «Maznummnoe noney.

DJIeKTPOMATHUTHASA UHAYKIMA 5/13

SIBneHue 3MeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJIC nHayKIMu.

3aKoH 3JIEeKTpOMarHuTHOM nHaykuu dapanes.
Buxpesoe anekrpuueckoe nose. Tokn Pyko.

O/[C unoykyuu 8 nposooHuKe, 08UNCYUEMCSI NOCMYNAMENbHO
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6 0OHOPOOHOM MAZHUMHOM NoJle.

[ Ipumepol pewienust 3a0a4 no meme « 3aKoH
1eKmMpoOMacHUMHOU UHOYKYUU»

Pewienue pacuémuulx 3a0ay ¢ s16HO 3a0AHHOU U HESBHO
3a0anHol huszuyecKol MOOenbo ¢ UCHONb308AHUEM OCHOBHBIX
3aK0H06 U PopMYTL N0 meme « DNeKMPOMASHUMHASL UHOYKYUSLY.

[IpaBuno Jlenna. MaayktuBHocTh. Karynika
WHJIYKTUBHOCTHU B 1M MMOCTOSTHHOTO TOKA.

SBnenue camounaykiuu. J{C caMOMHAYKLUH.

Peuierue KauecmeeHHblX 3610&‘1, mpe6yi0u;ux NPUMEHEHUA
sHanull no meme «SﬂekmpomaeHumHaﬂ uudym;uﬂ».

Aneopumm ucnonvzosanus npaguia Jlenya ons onpeoenenus
HanpasneHus moka 8 KOHmype npu aHaiuze epapuieckux u
bKCnepumenmanvHulx 3a0ay

Cbopka mooenu 21eKmpoMacHUMHO20 2eHepamopa

DHeprusi MarHUTHOTO MOJIL KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE TI0JIe

JIaGoparopHast pabota Ne2
«/3yueHne SBICHUS SJIEKTPOMAarHUTHON MHTYKITHN

Obwvsicrenue 0CHOBHbIX npuUHYyUnNoe oelucmeust mexHU4ecKux
ycmpochme U mexHojlocud4ecKux npoyeccos, makux KakK:
uHayKI/;uOHHa}Z neuy, COJZ@HOM@, 3awuma om daeKkmpuzayuu
meijl npu O0BUICEHULU 8 MACHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3aHamue no meme
«DNeKmpoMacHUMHAsL UHOYKYUSLY

3auem no meme ((gﬂek'mpOMaZHumHaﬂ I/lHayKI/;M}Z
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Konebanusi u BostHbI (60 1)
Mexanuuyeckue Kojaedanusi 5-/10

KonebarensHas cucrema. CBOOOIHBIE KOJI€OaHMS.

I'apmonnueckue konebanus. Kunemarndeckoe u
JUHAMHYECKOE OIIMCaHUE. DHEPreTHYECKOe
OIMCaHKE (3aKOH COXPAHEHUSI MEXaHUYECKON
SHEPTHH).

Buisoo ounamuueckoco onucamnus CapMOHUYECKUX Konebanuil u3
Ux dHepeemu4ecKoco U KUuHemamu4eCcko2co OnucCanusl.

Buvinyoscoennvie konebanus. Pezonanc. Pezonancuas kpusas.
Brusanue 3amyxanus na 6uo pe30HancHOU Kpugou.
Asmoxonebanus.

Pewenue pacuémnuix 3a0au ¢ 610 3a0aHHOU U HEA8HO
3a0aHHOU PuU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBLX
3aK0H08 u popmyn no meme «Mexanuyeckue konebanusy.

Ammutyna u ¢gaza kosnedanuii. CBs3b aMIUTUTYABI KOJIEOAHUH MCXOTHON
BEJIMYMHBI C aMIUTHTYIaMH KoJieOaHUil €€ CKOPOCTH U YCKOPEHHUS.

[lepuon u gacrora konedanuid. [Tepron MasTbIx CBOOOIHBIX KOJIeOaHUH
MareMaTH4ecKoro MasiTHUKa. [leprnos cBOOOMHBIX KoeOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue xauecmeernnwvix 36100'{, mpe6yi0u;ux NpUMEHEeHUA
3HaHUll no meme «Mexanuueckue KoneOanusy.
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ObvscHenue 0CHOBHBIX NPUHYUNOSG OeUCIBUSL MEeXHUYECKUX
YCMPOUICM8, MAaKUX KaK: MempoHOM, Yacwl, Kadeu,
MY3bIKATIbHBIE UHCIPYMEHNbL, CeliCMO2pag.

Jlabopamopnas paboma Ne3 «Onpedenenue yckoperus
€80000H020 NAOEHUS NPU NOMOWU MASMHUKA

JJIeKTPOMATHUTHBIE KoJie0anus 7/15

KoneGarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UI€AIbBHOM
KOJIeOATEIHLHOM KOHTYE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumyoou
CUbL MOKA 8 KOLeOAMENbHOM KOHNYpe

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESIBHO
3A0aHHOU PU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U hopmyn no meme « NeKMpoOMacHUMHbLE
Konebanusy

Pewenue kauecmsennuix 3a0au, mpebdyrowux npumeHeHus
3HAHUI N0 meme « DNeKMPOMAZHUMHbIE KOeOaHUs»

3aKOH COXpaHEHUS PHEPTUU B UJI€ATBHOM KOJe0aTeTbHOM KOHTYpE.

3aryxarolye JeKTpOMarHuTHbIe KojeOaHus. BbIHYXI€HHbBIE 2JIeKTpOMarHUTHbIE
kosiebanust. [lepeMeHHbII TOK.

CpaeHeHue MEXAHUYECKUX U ITIeKMPOMACHUNHbBIX Konebanutl

ObvsicHerue 0CHOBHbBIX npuHyuUnoes oelicmeuss mexHu4ecKux
ycmpoﬁcme, maKkux Kak. afzeKmpulteCKuL? 360HOK, cenepamop
nepemeHHozo moka, JuHuu aﬂekmponepe()au

Onpedenenue ycuo6uti NPUMEHUMOCIU MOOeNU UOEdIbHO20
KonebamenbH020 KOHmypa
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MoOLHOCTb NEePEMEHHOr0 TOKa. AMNINTYAHOE U AeCTBYIOLLEE 3HAaYEHME CUbI
TOKA M HAaNpsAXKeHMA Npu pasinyHom G¢opme 3aBUCMMOCTM NePEMEHHOIO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN IEPEMEHHBIN TOK.

Wneanbublit Tpancopmarop. [IponsBoactso, nepeaada u norpediacHue
WIEKTPUUECKOU d3Heprun. KynbsTrypa HCIOIb30BaHUs dJIEKTPOSHEPTUU B
ITIOBCEHEBHOM KU3HU. TEXHUYECKHUE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
JIEKTPUYECKUI 3BOHOK, TEHEPATOp NIEPEMEHHOTO TOKA, JIMHUY 3JIEKTponepenay

Pesucmop, konoencamop u kamywka uHOyKmueHOCmMuU 8 yenu
CUHYCOUOANILHO20 NepeMeHH020 MmoKa. Pe3onanc mokos.
Pesonanc nanpsowcenuil.

Jlemoncmpayusi akmugHo20, eMKOCMHO20 U UHOYKMUBHO20
COnpomusieHul

Pewenue xauecmeernnbix 362()61‘!, mpe6yi0u;ux NPpUMEHEHRUA
3HAHUU NO meme ((afleKmPOMaZHun’IHble KONeOaHus».

Mexannueckue M 3JIEKTPOMArHUTHbIE BOJIHBI 5/10

MexaHnndeckue BOJIHBI, YCIOBHS UX pacnpocTpaHenus. [lonepeunsie

Y TIPOJI0JIbHBIE BOJIHBI. [lepros, CKOpoCTh pacCIpOCTPaHEHUSI U TUHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpakeHHUe, IpeIoMIIeHHE, MHTepPepeHIINs
U AUQpaKius.

3Byk. CropocTs 3ByKa. ['pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

H3yuenue pacnpocmpanenus 38yKo8biX 80IH 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OellCEUS MEXHUYECKUX
VCMPOUCM8 U MEXHOI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKANbHbLE UHCIMPYMEHMbL, PAoap, paouonpuémuux,
menesusop, aumenna, menepon, CBY-neus, ynompasgykosas
OUACHOCMUKA 8 MEXHUKe U MeOuyUuHe.

OJEKTPOMAarHUTHBIEC BOJIHBL. YCIIOBUS U3IYy4CHHS JIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 71€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE, NIPEJIOMIIEHUE, MOJSIpU3aLns,
uHTephepeHys U AudpaKiys. B3auMHasi OpUEHTAallHsl BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIxana sneKTpoMarHuTHHIX BOJIH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY. TEeXHHMUECKUE YCTPOICTBA M MIPAKTUYCCKOE PUMEHECHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paaguonpuéMHUK, TEIEBU30pP, AaHTCHHA,
tenedon, CBU-neus, ynbrpa3BykoBasi AMArHOCTUKA B TEXHUKE U MEJTULIUHE
[IpuHIMIIBI paAOCBA3U U TeleBUAeHUs. Paguonokarus.

Pewenue xauecmeernnbix 3(1()61‘!, mpe6yi0u;ux NPpUMEHEHRUA
3uanuil no meme «Mexanuueckue u NleKmpomacHunttvle
BOJIHbLY

Pewenue kxauecmeenHwvix 361061’{, mpe6yiou;ux npumerneHusl
3Hanul no meme «Mexanuueckue u INNEKMPOMACHUNTHbLE
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuxa

Ontuka 10/25

[IpsamonuHEHOE pacIpOCTPaHEHHUE CBETA B OMHOPOIHOM cpene. JIyu ceera.
TouyeyHbI1 UCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHBI OTpaXkeHUs cBeta. [locTpoenune n3odpakeHui
B IUIOCKOM 3€pKaJie.

56




Habnooenue onmuyeckux sagnenull, npogeoerue KOCGeHHbIX
usMepeHutl, UCcie008aHUs 3a8UCUMOCMEN PUZUYECKUX
BENUYUH U ONBIMOB NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
npu U3yyeHuU s181eHUll NPeloMIeHUs. C8ema HA SPpanuye
pasoena 08yx cpeo, NpellomiieHus ceema 8 coouparoujeti

u pacceusarowell 1UH3AX, BOIHOBIX CBOUCME C8eMmd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NIOCKUM 3ePKALOM

Copepuueckue 3eprana

[Tpenomienue cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCONIOTHBIH OKa3aTeNb
HPEIOMIICHUSL.

Hucnepcus ceera. CiioxxHbI cocTaB 6enoro ceera. L{ser.
[TonHOE BHYTpeHHEE OTpakeHHe. [IpeaenbHbIi yrol MOJHOTO BHYTPEHHETO
OTPaAXKECHUS.

Jlabopamopnas paboma Ned « Usmepenue nokazamens
NpeloMIeHUs CIEeKAa)

OmmnocumenvHuill noxazamensv npeiromaenus. [locmosncmeo
Yacmomul ceema u COOMHOuEHUe OJIUH B0JIH NPU NEPexooe
MOHOXPOMAMUYECKO20 C8ema Yepe3 paHuyy pasoeid 08yx
ONMU4eCcKux cpeo.

Xoo nyuyetl 6 npuzme.

Cobuparomue u paccerBaromye JUH3bL. ToHKast TuH3a. @OKYCHOE pacCTOsIHUE
Y ONITUYECKAs! CHJIa TOHKOM JIMH3BI.

dopMyrna TOHKOM JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckotl
Cunbl U (POKYCHO2O pACCMOAHUS COOUPAIOUell TUH3bLY

3asucumocmuv hoxkycHo20 paccmosanus MonKou cghepuieckou
JIUH3bL OM €€ 2eomempuu U OMHOCUMENbHO20 NHOKA3AMels
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npeilomMilEeRUA.

Xo0 nyua, npowedweco 1uH3y no0 NPOU3BOIbHLIM YelOM K €€
2nasHol onmuyeckou ocu. Ilocmpoenue uzobpasicenuti mouxku
U ompesKa npsiMotl 8 COOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX CUCeMaXx.

OnTuueckue npudopsl. Pazpemaromnias cnocodHocTh. [11a3 kak onTuueckas
cCUCTEMA.
[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKHU.

TexHU4eCKHe YCTPOUCTBA U TEXHOJIOTHYECKUX IIPOLIECCHI: OUKH, JIYIIa, [IEPUCKOII,
(doroarnmapar, MUKPOCKOII, TPOSKIIMOHHBIN ariapar, MpOCBETICHHE ONITHKH,
BOJIOKOHHAsI ONTHUKA, JU(PPAKIIHOHHAS PEHIETKA .

Hpoceemﬂ E€HUue onmuku

Ilocmpoenue u pacuém uzodpasicenuii, co30a8aemulx
NAOCKUM 3ePKAIOM, MOHKOU JIUH3OU.

Pewenue kxauecmeenHvix 361061’{, mpe6yiou;ux NPpUMEHEHUA
3uanull no meme « Onmuxay

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOYHUKH. YCIOBUS
Ha0JI0IeHN MAaKCUMYMOB U1 MUHUMYMOB B MHT€P(EPEHIIMOHHON KapTUHE OT ABYX
KOTepEHTHBIX UCTOYHHUKOB. [IprMephl KilaccuuecKkux NHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakius ceera. JudpakiuronHas pemerka. YcioBue HaOIoIeHUs TIIaBHbBIX
MaKCHUMYMOB TIpH MaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIUOHHYIO
pemérky. [lonsipuzanus ceera

Jlabopamopnas paboma Ne6 « zmepenue Onunvt c6emogoti
BOJIHbBI »

Obvsicnenue ocobennocmeti NPOMeKaHusi ONMULECKUX
A61eHull: uHmeppepenyuu, ougpakyuu, oucnepcuul, NOIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémuulx 3a0ay ¢ 2610 3a0AHHOLL U HEABHO
3a0anHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKoH08 u gpopmyn no meme « Onmuxay

OcCHOBBI ClIeNUAJIbHOM TEOPUM OTHOCUTEIbHOCTH 4/5

I'paHuIBl IPUMEHUMOCTH KJIACCHYECKON MeXaHMKU. ITocTynarel cienuanbHON
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTh OJJHOBPEMEHHOCTH. 3aMeJIJIEHUE BPEMEHU U COKpAIICHUE
JUIAHEL.

IIpocmpancmeenno-epemennoli unmepeal. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ilpakmuxym
DHeprus U UMIYIbC PENSATUBUCTCKON yacTUlbl. CBSI3b MAcChl C IJHEPrUen
Y UMIYJIBCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPIUs OKOSI
TexHuyeckne yCTpoucTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIU 3apSKEHHBIX YaCTHULL
[IpakTukym
[IpakTHKyM

UlaGoparopHas pabota

KsanTtoBas ¢pusmnka 15/25
KopnyckyasipHo- BosiHOBO# Ayaausm 6/15

PaBHOBeCHOE TeTUIOBOE M3NTydeHHE (M3TydeHHE a0COTIOTHO YEPHOTO TETa).
I'unore3a M. I1naHka o KBaHTax.
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@DOTOHBI. DHEPTHs U UMITYITBC (POTOHA.

3axon cmewenusn Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOB OeUCMBUSL MEXHUYECKUX
yempouicme, makux Kak: cnekmpomemp, ¢oomoanemenm,
gomooamuux, myHHeIbHLII MUKPOCKON, CONHEYHAs bamapest,
€6emoouo0.

Pewenue pacuémmuwix 3a0au ¢ A6HO 3a0AHHOU U HESIBHO
3A0AHHOU PU3UYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aKoH08 u opmyn no meme «Keanmosvie a61eHUsA».

®otoaddext. OnbiTol A. I. Cronerosa. 3akoHbsl hoTodPdeKTa.

VYpaBuenue Ditnmreiina s poroaddexra. «Kpacnas rpanuna» porosddexra.

Onpeodenenue ycnoguii NPUMEHUMOCIU K8AHMOBOU MOOenu
ceema.

Ananusz K6aHMOBLIX NPOYECCO8 € UCHONLIOBAHUEM YDABHEHUS.
Duinwmetina ona homoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnvix 362061’{, mpe6y}0u;ux NpUMEHEeHUA
3uanull no meme «Keanmosole s61eHuUs.

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COOTHO MOTIOMIAOIIYIO
1 abCOJTIOTHO oTpaxaronryro nmosepxHocts). Onwitel [1. H. JleGenena.

TexHuyeckne ycTpolcTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: CIIEKTPOMETD,
¢oTroaneMeHT, (HOTONATUNK, TYHHEJIbHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOMON
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Bonnosvie ceoticmea uacmuy. Bonnwl 0e bpoiina. [{huna
80nHbl Oe Bpoiiis u pazmepsl 0bnacmu 10KAIU3AYUY
osudcyuetics yacmuysl. Kopnyckynsaprho-601H080U OVaAIUIM.

Huppaxyus s1eKkmpoHos Ha KpUCmaiiax.
Cneyugura usmepenuii 8 mukpomupe. CoomuouieHust
Heonpedenénnocmell I elizenbepea

Pewenue kxauecmesennwix 3a0aq, mpe5yi0u;ux NpuUMeHerusl
3uanull no meme «Keanmoesuvie senenusy.

duszuka aroma 4/5

OmnbITH IO UCCTIEIOBAHUIO CTPOCHUs aroMa. [ImanerapHas Mozieab atoma
Pezepdopna.

IToctynarsl bopa. U3nyuenue u normoieHue (OTOHOB MpH MEPEX0/ie aToMa
C OZJHOTO YPOBHS HEPTUU Ha APYToi.

AHanus KeaHMOBLIX NPOYECCO8 HA OCHOBE NEPBO2O U BNOPO20
nocmynamos bopa

Ipaxmuxym
Ipaxkmuxym
Bunel ciektpoB. CriekTp ypoBHEH 3HEpPruu aTomMa BO10po/a.
CIIOHTaHHOE M BBIHY)KJIEHHOE U3JIyYEHHUE CBETA.
TexHuyeckne yCTpoucTBa U TEXHOJIOTHYECKUE TIPOLIECCHI: CIIEKTPAIIbHBIN aHAIN3
(criekTpocKoIt), Ja3ep, KBAaHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

JlaGoparopHast paboTta
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®du3nKa aTOMHOTO SIAPA M JIeMEHTAPHBIX YacTul 5/5

Hyxnonnas monens siapa I'eiizendepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
siapa. M30Tormbl.

PannoaktuBHOCTH. Anb(a-pacmaj. IISKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
[MamMMa-u3nydenue.

Ipakmuxym

Ilpaxkmuxym

Pewenue 3a0au

DHeprus CBs3HM HYKJIOHOB B siipe. Saepubie cuibl. JledexT macco sapa. SnepHbie
peakuuu. JleneHue u CUHTE3 Aaep

SAnepusbie peakTopsl. [Ipodiaemsl yripaBiseMoro TepMosIEPHOTO CUHTE3A.
OKOJIOTHYECKNE aCIIEKThI PA3BUTHUSA SACPHOU SHEPIETHKH.

Ilpaxkmuxym

Ipaxmukym

Pewenue 3a0ay

Mertoabl perucTpauny U UCCIEN0BaHUS SIIEMEHTAPHBIX YACTHII.
dyHAaMEHTaIbHBIE B3aUMOAECHCTBUS. baprOHbBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imit0OHHAas MOZIEb apOHOB.
®usuka 3a npeaenamu CrangapTHoil Mmonend. TéMHast Marepus U TEMHas SHEPTHsl.
EnuncTBO m3udeckol KapTHHBI MUpA.
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TexHHYEeCKHE YCTPOKUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIil peakTop, TEpMOSAEPHBIN peakTop, aroMHast boM0a,
MarHUTHO-PE30HAHCHAs TOMOTpadus

Tpakmuxym

Tpakmuxym

Pewenue 3a0au

JJIeMeHThI ACTPOHOMMH M acTpodusuxku 7/12

Mertonp! acTpoHOMHYECKHX HccnenoBaHuid. COBpeMEHHbIE ONITHYECKUE TENIECKOII,
paauoTeNIeCcKOIbl, BHEaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3 s, SpKUe 3BE3MBI, INIAHETHI, UX BUIUMOE JBHKCHHUE.

Omanvt pazeumusn acmpornomuu. Ilpuxiaonoe u
MUPOBO33pEHUecKoe 3HayeHue acmpornomuu. Ilpumenumocmo
3aKOH08 (hu3uKU OJis1 00BACHEHUSL NPUPOOLI KOCMUYECKUX
00beKMOo8.

OcHognoie cozsez0uss Ceseproco nonyuapust u sipKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NPAaKmMuyecKkou 0essimenbHOCMU Yel08eKd U OalbHeltuem
HAYYHO-MEXHU4eCcKoM pa3eumui.

ConHeuHas cucTeMa.

Comare. Comaednast akTUBHOCTD. MlcTounuk sHeprun CoTHITa U 3BE3.
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3BE3BI, UX OCHOBHBIC XapaKTePUCTHKH. J[marpaMma «CreKTpaabHBIA KJIacC —
CBETUMOCTBY. 3BE3/IbI INIABHOM MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTB» JUISA 3BE3]I TIIABHOH TOCIEeI0OBATEIHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Ilpakmuxym

Tlpaxmukym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Mexanuxkay,

CoBpeMeHHbIE MPEACTABICHUS O TIPOUCXOKICHUH U 3BoIoNnK CONHIIA U 3BE3/. DTarbl
JKU3HH 3BE3I.

Mnineunsliii [1yTe — Hama 'anaktuka. [lonoxxenue u npuwxenue Connua B ['anaktuke. Tunsl
rajakTuk. PaguoranakTuky U kBa3apsl. UEpHBIE ABIPHI B AIpaxX FAIAKTHK.

Obobwenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca «Mexanuxkay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamuzayus COOEPHCAHUs pazo0eros
Kypca «Monexynspnas ghuzuxa u mepmoOUHAMUKay,

Bcenennas. Paciiupenne Beenennoii. 3akon Xa66:ma. Pa3beranue ranakruk. Teopus
Bonbuioro B3peiBa. PenmnkToBOE H3ITydeHHE.

MacmrabHas cTpykTypa Beenennoil. MeTtaramakTuka.
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Hepeménusie mpodiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Monexynsapuas gpusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayusi COOePIHCAHUsi pazoenos
Kypca «Monexynisapuas (pusuka u mepmoOUHAMUKA,

Ilpumenenue ocHosononazarOwux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U Meopull 0 AHAAU3A U 0ObACHEHUS
Pusuneckux npoyeccos, NPOUCX0OAWUX 8 36€30AX, 8 36E30HbIX
cuUCmemax, 8 MeNceaiaKmuiecKkoll cpeoe, O8UNCEHUs.
HebecHbIX mell, 280at0yuUL 36¢30 U Beenennoti

OO6o01IeHre U cUCTEeMaTH3aIHs Collep KaHusl pasziena Kypea «MexaHuKay

O60011eHre 1 cucTeMaTH3allus COJIEpKaHus pasziena Kypca «MosekynspHas pusuka
U TCPMOJNHAMUKAY

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca « DneKkmpoouHamMuray

Obobwenue u cucmemamu3ayusi COOePHCAHUsi pazoenos
Kypca « DNeKkmpoouHamuxay

ObobWenue u cucmemamu3ayusi COOePAHCAHUsl pazoenos
Kypca « neKkmpoouHamuray

Pe3zepn

Pezeps
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