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HHOACHUTEJIBHASA 3AIIMCKA

MonenbpHasi CUHXpOHU3UMPOBaHHAs palbodas mporpaMMa 0a30BOro M YriayOJIEHHOTO H3ydeHHUs MpeaMera
«®Dwusuka» B 10-11 kmacce paspaborana Ha ocHOBe Paboumx mporpamMm CpeaHero oOIero oOpa3oBaHUs IO
¢usuke (0a30BBIA YPOBEHb, YIIyONEHHBIH YpPOBEHB), OJOOPEHHBIX pEIICHUEM (eaepaTbHOr0 ydeOHO-
METOMYECKOr0 00BbeAMHEHUS 110 001IeMy oopazoBaHuto oT 29.02.2022r., mpoTokon 7/22.

JlanHasi mporpamMma CiIy>KUT OCHOBAaHHUEM JUJIsl YUUTeNsl Mo pa3paboTke paboueil mporpamMmsl 1o (usuke B
KJIaccax, TJIe Pealu3yIoTCs MYIbTHIIPOQPIIBHEIN yaeOHbIi Tuian. B pasznmene «Temarnueckoe TUIAHUPOBAHKE)
yueOHOro Kypca cojep)kaHue oOyueHus: CHHXPOHU3UPOBAHO Ui OCBOEHUSI O0y4alOUIMMHUCS MpeAMeTa Kak Ha
0a30BOM, TaK M yriyOJIEHHOM ypOBHE.

JlanHasi mporpaMmMa oOIpeaensieT o0s3aTeNbHOe MPEAMETHOE COAECpP)KAHUE, YCTAHABIMBAET IMPUMEPHOE
pacripeziesieHue yu4eOHBIX 4acoB 10 TEMaTHUYECKUM pasjielaM Kypca U PEKOMEHIYeMYIO MOCIIeI0BaTeIbHOCTD
U3YUCHUS TEM U Pa3JIeNIOB Y4eOHOTO peMeTa ¢ YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBS3EH, TOTHKHI
yueOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTel oOyuaromuxcs. [Iporpamma na€r mpeacraBieHuE O IEINSX,
cooeporcanuu, odowell CTpaTeruu OOy4YEHMs, BOCIMTAHUSA M Pa3BUTHs OOy4yaroOLIUXCs CPEACTBAMHU y4eOHOTrO
npenmera «DPu3nKa» Ha YrIyOJIEHHOM YpOBHE U 0a30BOM YPOBHE.

H3yuenue xypca usuxu yenyonéHHO20 YPOBHA NO360Aem pearu308ams 3a0ayi NpopeccUuoHAIbHOU
OpueHmayuu, HanpasieHo Ha CO30aHue YCl08ull 0l NPOAGIEHUS CBOUX UHMELIEKMYANbHbIX U MEOPYECKUX
CROCOOHOCM el KAXCOLIM YUAWUMCSL, KOMOPble He0OX00UMbL OJis1 BPOOOINCEHUS 00PA308AHUS 8 BbLCUUUX YUEeOHBIX
3a6e0eHUsX NO PA3TUYHBIM QUUKO-MEXHUYECKUM U UHICEHEPHbIM CNeYUalbHOCHSM.

B mporpamMme ompeaensioTcs IUTAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (M3WKH HAa YPOBHE CPEIIHETO
o0miero o0pa3oBaHUsA: JTUYHOCTHBIC, METaIllpeIMETHbIe, MpeIMeTHbIe (Ha yrayOiaéHHOM U 06a30BOM YpOBHE).
HaydHo-mMeTomonorndeckoid  OCHOBOW it pa3pabOTKH TpeOOBaHWM K JIMYHOCTHBIM, METANpPEIMETHBIM
U TpEeIMETHBIM pe3yibTaTaM OOYyYarolIMXCs, OCBOMBIIMX MPOrpaMMy CpeaHero ooiiero obpa3zoBaHus Ha
yriay0nEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamma BKJ/IIO4YaeT:

naaHupyemvle pe3ynivbmamsl OCBOCHUS Kypca (U3MKM Ha YyriyOJd€HHOM M 0a30BOM YpOBHE, B TOM YHCIIE
npeomemHule pe3yibmanul 0 roJlaM 00y4eHus;

cooeparcanue yueorno2o npeomema « Duzuxa» no 200am obyueHus,

npumepHoe memamuieckoe NIaHUpo8aHue C yKa3aHHMEM KOJMYECTBAa YacOB Ha M3Y4YEHHE KaKJOH TEMBI

U NPUMEPHOTU XAPAKMePUCMUKOU Y4eOHOU 0esimelbHOCMU YYauuxcs, peaTn3yeMoi IPH U3YYSCHHH ITHX TEM.

[IporpamMma wMeeT TpPHUMEPHBIN XapakTep W MOXKET OBITh HCIIOJB30BAaHA YUYUTEISIMH (U3UKA  JUIS
COCTaBJICHUS CBOMX Pa0OYHX MPOTPAMM.

Pabouas nmporpamma He CKOBBIBAE€T TBOPUECKYIO MHUIIMATUBY YUUTENIeH U MPEAOCTaBIsAET BO3MOXKHOCTH IS
peanu3aniy pa3InYHbIX METOJIUYECKHUX MOJIXOAOB K IPEToAaBaHUI0 (H3UKU Ha YTIyONE€HHOM M 0a30BOM
YpOBHE TIpU YCJIOBUM COXpaHEHHs OO0f3aTeNbHOW 4YacTH cojaepkaHus Kypca. KomudecTBo 4Yacos
B TEMAaTWYECKOM IUTAHWPOBAHUHM HAa W3YyYCHHE KaKJOW TEMBI SIBIISIETCSI OPUEHTHPOBOYHBIM M MOXKET OBITh
U3MEHEHO KaK B CTOPOHY YMEHBIICHHUS, TaK U YBEIMYCHHUS B 3aBHCUMOCTH OT PEANTMU3YEMBIX METOAMYECKHX
TI0JTXO/IOB ¥ YPOBHS MOJITOTOBJICHHOCTH yJaIXCSl.

KypcuBoM B TekcTe mporpaMMbl BblieneHbl dneMeHThl Llenu u 3amaun, I[IpenMeTHBIX pe3ysbTaToB U
CopneprkaHusi yaeOHOTO MaTepuaa, KOTOpbIe IPECTaBIICHBI TS N3YYeHUS Ha yrIyOJIEHHOM YpOBHE

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA>»

®dusuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYNAs B KaueCTBE y4EOHOro mpeameTa
B IIKOJI€, BHOCHT CYIIECTBEHHBIH BKJaJ B CHUCTEeMY 3HaHHH 00 okpyxkaromem wmupe. LKOIbHBIN Kypc
GUBUKA — CHCTEMOOOPA3yIOIIMI /11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEAMETOB, MOCKOJBKY (hu3nyeckue
3aKOHBI JIGKAT B OCHOBE IPOIIECCOB U SIBIICHUH, M3y4yaeMbIX XUMHEH, Ouonoruel, ¢puzndeckoil reorpadueit
U acTpoHOMHEH. Vcmonb3oBaHHe U aKTUBHOE MpPUMEHEHHE (U3WYECKUX 3HAHUN ONpENeIniio XapakTep
u OypHOE pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTHH B cepe ISHEpreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MAaTEpHaJiOB C 3aJJaHHBIMU CBOMCTBaMU U Ap. M3yueHue (U3MKU BHOCUT OCHOBHOW BKJIaJ
B (OpPMUPOBAHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa ydalmxcs, B GOPMUPOBAHHE YMEHHH HPHUMEHSTH



HAaYYHBIM METOJI TO3HAHUS ITPU BBHITIOJHEHUH UMH YUEOHBIX HCCIICI0BAHUI.

B ocHOBy kypca ¢u3MKU cpeAaHEW IIKOJbl TOJOXKEH psA HIeH, KOTOpble MOXHO paccMaTpUBaTh Kak
HPUHIHUIIBI €70 TOCTPOCHUSI.

Hoea wenocmnocmu. B COOTBETCTBUU C HEU KypC SBIISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COACPIKUT
MaTepuai U3 BceX pa3fesioB (PU3MKH, BKIIIOUAET KaK BOIPOCHI KIIACCHUECKOMN, TaK U COBPEMEHHON (DU3HUKH.

Hoesa zenepanuzayuu. B cooTBeTcTBUM C HEW marepuai Kypca (u3MKu oOBeIWHEH BOKPYT (PU3HMUECKUX
Teopuil. Bexymum B kypce siBisercsa (opMHpOBaHHE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MaTEpHH,
BEIIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus IpeanoiaraeT HCIOJb30BaHUE T'YMaHUTApHOTO MOTEHIMANa
busznyecKkol  HayKH, OCMBICICHHE CBS3M  DPa3BUTUS  (U3MKH C pa3BUTHEM  OOIIECTBa, a TaKke
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMH.

Hoesn npuxnaounon nanpasinennocmu. Kypc ¢uszuku yriayOnEHHOrO ypoBHS MpeArosaraeT 3HaKOMCTBO

C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUUYECKUX MPHIOKEHUN N3yYEeHHBIX TEOPHIA U 3aKOHOB. [Ipu 3TOM
paccMaTpUBAIOTCS Ha YPOBHE OOIIKX MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPOICTBA U TEXHOJIOTUH.

Hoea »rKonocuzayuu peanusyercs MOCPEICTBOM BBEICHHS DSJEMEHTOB COACP)KaHUS, ITOCBSIIIEHHBIX
9KOJIOTHYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3AaHbBI C PA3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKkKe
00cyxIeHus TPOOIIEM PallMOHATILHOTO TPUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

OcBoeHue coaepKaHusi MPOrpaMMbl JTOJKHO OBITh MOCTPOCHO HA MPUHIUIAX CHUCTEMHO-AESTEIbHOCTHOTO
nogxona. s QU3MKK peanu3anys 3TUX NPUHIUIOB Oa3upyeTrcs Ha MCIOJNB30BAaHUH CAMOCTOSTEILHOTO
9KCIIEPUMEHTA KaK MOCTOSHHO JEUCTBYIOMIETO (akTopa yueOHOro mporiecca. /s yenyoiéHHo2o yposHs — 3mo
cucmema CamoCmosmenbHo20 YUeHUUecK020 IKCHEePUMEHMA, GKIIUaoue2o @poHmanbHule yuyeHudyecKue
OnbImbvl NpU U3YHYeHUU HOB8020 Mamepudana, 1abopamopusie pabomvl u padbomsel npaxmuxyma. Ilpu smom
B03MOJNCHBL 08a CNOCObA peanuzayuu Gu3uU4ecKko2o npakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au6o 6 kouye 10 u 11 knaccos, 1ubo nocie nep8o2o u 6mMopo2o NOIY200Ull 8 KANCOOM U3 IMUX K1dccos. Bmopoti
Cnocob — smo unmezpayus pabom NPaKmuKyma 6 cucmemy iabopamopHulx pabom, KOmopwvle npo8oosmcs
6 npoyecce uzyueHusi pazoena (memsvl). Ilpu osmom nod pabomamu NPaAKMuUKyma NOHUMAEMCS
camocmosmenbHoe UCCe008aHue, KOmopoe nPosooumcs o pyKo8ooOCma)y C8EpHYmMo2o, 0000uéHHo2o euoa bes
nOwuLaz2080t UHCMPYKYUU.

B mporpamMme cucremMa y4eHHYECKOTO SKCIEPUMEHTA, JTAOOPaTOPHBIX Pa0dOT M MpaKTHKyMa IMpeIcTaBlieHa
€IMHBIM TiepeuyHeM. BbiOop TeMaTHKU Ui 3TUX BHUJOB YYEHHYECKHX NMPAKTHUECKUX PadOT OCYIIECTBIISIETCS
YY4aCTHHKaMH 00pa30oBaTEIbHOTO IMpOIecca KCXOMs W3 OCOOEHHOCTEHW IOYpOYHOTO IIIAaHWPOBAHUS
U ocHameHuss kabuHera ¢usuku. IIpm 3TOM oOecneunBaeTcss OBIAZieHHE OOYYAIOIIMMUCSH YMEHHUSIMHU
IPOBOJUTH TMpSIMBIE W KOCBEHHBIE W3MEPEHHUs, WCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIHYHH
U TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPESIOKEHHBIX THIIOTE3.

Bonbmoe BHMMaHUE ynensieTcsl pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3amad. llpu 3Tom i pacuéTHBIX
3aJa4 TMPUOPUTETOM SBJIAIOTCA 3alaud C SBHO 3aJaHHOW u HesAgHO 3a0anHOu (PU3MUECKOW MOJETbIO,
MO3BOJISIOIIME TMPUMEHSITh HW3yYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH Kak M3 OJHOTO pasziena Kypca, Tak
U MHTErpUpys NMPUMEHEHUE 3HAHWN U3 Pa3HbIX pa3/ienoB. [ KaueCTBEHHBIX 3ajau MPUOPUTETOM SBISIOTCS
3a/laHusl Ha OOBsICHEHHME / MpelCKa3aHHe MpOoTeKaHUs (PU3MUECKUX SBJIEHUN U TMPOILIECCOB B OKPYKaIOUIEH
KHU3HH, TpeOyrolre BbIoopa (pU3NUEcKoi MOJIENHN ISl CUTYallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MaTepHaIbHO-TEXHHYECKOMY 00eCHeueHUI0 y4eOHOro
nporecca Kypc pu3uku yriyoa€HHOro U 0a30BOr0 ypoOBHS B CpEAHEN IIKOJIE JOJKEH M3ydaThCsl B YCJAOBHMAX
npeAMeTHOro kadunera. B kabunere pus3uku 10KHO OBITH HEOOX0AUMOE JTabopaTOpHOE 000PYIOBAHUE JUIS
BBITTOJIHEHHSI YKA3aHHBIX B MPOTpaMMe YYCHHYECKHX OIBITOB, JJA0OPATOPHBIX Pa0OT W padOT MpaKTHKyMma,
a TaKk)Ke JIEMOHCTPAIlMIOHHOE 000pYAOBaHHE.

JleMOoHCTpanlmoOHHOE  00opynoBaHue (OPMHUPYETCS B COOTBETCTBHH C TPUHIIMIIOM MHHUMAIbHOU
JIOCTAaTOYHOCTU M 00ECIEYMBAET TMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe KIIIOUYEBBIX JIEMOHCTpPALUi Ui
UCCIICIOBAaHMUs M3Y4aeMbIX SBJICHMH M IPOLECCOB, SMIUPUUYECKMX U (yHIAMEHTAIbHBIX 3aKOHOB, MX
TEXHUYECKUX MPHUMEHEHHH.

JlabopaTopHoe o0opyaoBaHNE AJII YICHHUYECKUX MPAKTHUECKUX paboT (GOpMHUPYETCS B BUIE TEMAaTHYCCKUX
KOMILUIEKTOB M oO0OecredrnBaeTcss B pacuyére OJHOrO0 KOMIUIEKTa Ha JABYX oOydarommxcs. Tematuueckue
KOMIUIEKThI JIAOOPaTOPHOIO OOOPYAOBAaHUS JOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAHUU
aHaJIOTOBBIX M HU(POBBIX MPHUOOPOB, A TAK)KE KOMIBIOTEPHBIX HM3MEPHUTENBHBIX CHCTEM B BUJE HUPPOBBIX



71a00paTOPHIA.

OEJU U3YYEHUA YYHEBHOI'O IIPE/IMETA «®U3UKA»

OCHOBHBIMHU eI IMU U3YUYCHUA (bHSI/IKI/I B 06H.[CM O6paSOBaHI/II/I SABJIAIOTCA:

(dbopMHpOBaHKE UHTEPECA M CTPEMIICHHUS O0YJAIOIIUXCsl K HAYYHOMY H3YYCHHIO ITPUPOIbI, PA3BUTHE UX
WHTEIUICKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUI O HAyYHOM METOAE NO3HAHHA U (OPMHUPOBAHHUE HCCIIEIOBATEIBCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMHpOBaHHE HAayYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu
1 pyHTaMEHTAIBHBIX 3aKOHOB (PH3HKH,

dbopMUpOBaHHE YMEHUU OOBSICHITH SIBICHUS C UCIOJIB30BaHHWEM (PU3NYCCKUX 3HAHWN W HAyYHBIX
JI0Ka3aTeJbCTB;

(dbopMHUpOBaHUE TPEICTABICHUHA O pOJIM (DU3UKH JUIS Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHI;

passumue npeoCcmasieHull 0 603MONCHbIX chepax 0Oyoyweli npogheccUuoOHaIbHOU OesimenbHOCHU,
CBA3BAHHBIX € PUUKOLL, NOO2OMOBKA K OAbHEUueM) 00VUEeHUIO 8 IMOM HANPAGIeHUU.

JloCTIKEHHE ATHX IIeJie 00ecreunBaeTcs pelieHneM CIEAYIOMNX 33/1a4 B MPOLIECCe U3YYEHUS Kypca
(Gbu3MKK Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs:

NPUOOPETEHUE CUCTEMBbI 3HAaHMKW 00 OOmMUX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIOYAsT MEXAHHKY, MOJICKYJSIPHYIO (U3HKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DHM3MKY WU SJIECMEHTHI
acCTpOU3HKH;

(dbopMHUpOBaHHE YMEHUH MPUMEHSITh TEOPETUYCCKHE 3HAHUS JJIsi OOBSICHCHUS (U3NYCCKUX SBICHHM
B IIPUPOJIC U IS IPUHATHS TPAKTHUCCKUX PEIICHUI B IOBCEAHCBHON KHU3HMU;

OCBOCHHE CIOCOOOB PpEIICHUs Pa3IMYHBIX 3ajad C SBHO 3aJaHHOW (PU3MYECKOW MOJeNblo, 3ajad,
MO/Ipa3yMeBAIOIINX CaMOCTOSTENbHOE CO3aHne (PU3NUECKOW MOJAENH, aJIeKBAaTHOW YCIIOBHUSM 3a/layH,
B TOM YHCJIE 3aj[a4 HH)KEHEPHOTO XapaKTepa,

MOHUMaHUe (PU3MYECKUX OCHOB U MPUHIMUIIOB JACUCTBUS TEXHUUYECKUX YCTPONCTB U TEXHOIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPELy;

OBJIAJICHUE METOJAMH CaMOCTOSTEIHHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3UYECKUX DKCIIEPHUMEHTOB,
aHaJM3a ¥ MHTepIpeTauy HHPOPMAIINH, OTIPEICICHUS JOCTOBEPHOCTH TOIYYEHHOTO PE3yIIbTaTa,;
CO3JIaHHME YCIIOBHU IS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIIEI0BATENLCKOM, TBOPUECKOM NEsSTEeIbHOCTH;
pazeumue unmepeca K cghpepam npogeccuoHaIbHol 0esimeIbHOCMU, C8A3AHHOU C QUIUKOIL.

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

B cooterctBun ¢ ®I'OC COO yrny6néHHbIi ypoBeHb U3ydeHHs yueOHoro npeamera «Pu3nka» Ha ypoBHE
cpenHero oluiero oopa3oBaHusl BhIOMpaeTcss 00ydaromuMuUCs, TUIAaHUPYIOIMMU MTPOJOKEHHE 00pa30BaHus MO
CHEeUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

VY4eOHBIM IUIaHOM NPETYCMOTPEHO U3yueHue ¢pusznuku B 00béMe 340 v 3a aBa rosna oOyueHUs: 5 4 B HEJEIIO
B 10 u 11 knaccax, Ha 6a3oBoM ypoBHe B 00b&éMe 136 u 3a aBa roma oOydyeHus mo 249 B Hememoo B 10
u 11 knaccax. B temarndeckom mumanupoBannu it 10 u 11 kiraccoB npenmomnararoTesi pe3epB BpeMeHHU, KOTOPBIH
YYUTEIb MOKET UCTIOJIb30BATh 10 CBOEMY YCMOTPEHHUIO, U IIOBTOPUTEIBHO-0000111at0IINe YPOKH.

IINIAHUPYEMBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOro mpenmera «Pu3ukay Ha ypPOBHE CpPEeIHETO 00mIero odpasoBaHus (yriyOnEHHBIA U



0a30BBIli  YpPOBEHb) JIODKHO OOECTeuMBaTh JOCTHKCHHE CIEAYIOIMIUX JHMYHOCTHBIX, METAlpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

I'pasicoanckoe éocnumanue:

e Cc(hHOPMHUPOBAHHOCTh TPAKIAHCKOW MO3HMLIMU OOYYAIOLIETOCs KaK AaKTHMBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 001eCTBa;

® [PUHATHUE TPAIUIMOHHBIX OOIIEUETOBEYECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JAESTEIbHOCTb B MHTEpEcax IpaKIaHCKOro OOIIECTBa, y4acTBOBATh
B CAMOYIIPABJICHUH B HIKOJIE U JIETCKO-FOHOIIECKUX OPraHU3alINsiX;

® yMEHHE B3aUMOJACUCTBOBATh C COLMAIBHBIMA HHCTHUTYTaMH B COOTBETCTBHHM C MX (DYHKIHMAMHU
Y Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBLHOCTH.

Hampuomuuecxoe eocnumanue:

e cpOopMHUPOBAHHOCTH POCCUICKOM Ipak1aHCKON UICHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOIIIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM; TOCTHKEHUAM Poccun B GU3UKE U TEXHUKE.

[lyxoeno-upaacmseuuoe eocnumanue:

¢ cpopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO [TOBEICHUS;

e CrocOOHOCTB OLIEHMBATH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICh Ha MOPAJIHHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YUCJIE B I€ATEIbHOCTH YUEHOIO;

® OCO3HAHME JJMYHOT'O BKJIA/1a B IOCTPOSHHUE YCTOMUMBOTO OYyIyIIero.

Dcmemuueckoe socnumanue:

® SCTETHUYECKOE OTHOIICHHE K MUPY, BKIIIOUAs 3CTETHKY HAyYHOTO TBOPYECTBA, IPUCYILETO (PHU3HUECKOM
HayKe.

Tpyoosoe eocnumanue:

e HHTEpEC K pa3IMuHbIM cepaM MpodeccrnoHalbHOMN ASSITEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON
U TEXHUKOW, YMEHHME COBEpIIATh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccuu U peasu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHHIO B 001acTU (PU3UKU HA MPOTSKEHUU
BCEM KU3HU.

Okonozuueckoe ocnumanue:

e c(hOPMHUPOBAHHOCTh HKOJOTHYECKON KYJIBTYpBl, OCO3HAHUE TII00AIBHOTO XapakTepa 3KOJOIMYECKHX
npo0iem;

® [UIAHUPOBAHUE M OCYUIECTBIICHUE JIEWCTBHII B OKPYKAIOIIEW Cpelle Ha OCHOBE 3HAHUS IEJer
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

® paCIIMpPEHUE ONBITA AEATEIBHOCTH IKOJOTNYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOUINXCS 3HaHUH 110
¢dusuke.

llemmcmu HAYYHO20 NO3HAHUA:

e CcQOpPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHUS
¢bu3nuecKoil HayKu;

® OCO3HaHWE IIEHHOCTH HAayyHOW JEATelNbHOCTH, TOTOBHOCTH B Tpolecce H3y4eHUs (UHKU
OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATENBCKYIO IEATENBHOCTh UHANBUYaIbHO U B TPYTIIIE.

B npouiecce nocTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI IIPOrpaMMBbl CPEIHEro 001ero o0pa3zoBaHUs
no ¢usuke y O0OydJalOUIMXCS COBEPIIEHCTBYETCS OMOYUOHANbHBIN — UHMENIeKm, TIPEANoNaralnmi
c(hOpMHUPOBAHHOCTH:

*  CAMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTH TOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BUICTH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ceOe€;

©  camope2yiupoaHus, BKIIOUYAIOUIETO CAMOKOHTPOJIb, YMEHNUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAILHBIM M3MEHEHUSM U MPOSBIATh TMOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

*  GHYmpeHHell Momueayuu, BKIIOYAIONIEH CTpeMJICHHE K JOCTHKEHUIO ILIENU U YCIEXy, ONTHMU3M,
MHULMATUBHOCTh, YMEHUE JI€HICTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;



smMnamuu, BKIFOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATH €TO
IIPU OCYIIECTBIEHUU OOIIEHHUSI, CIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COYUANBbHBIX HABLIKOG, BKIIFOYAIONINX CIIOCOOHOCTh BHICTpAMBATh OTHOIIEHUS C IPYTHMH JIOIABMH,
3a00TUTHCA, TPOSBISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

METANIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe IO3HABATEJbHbBIE 1eHCTBUS

Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENTLHO (DOPMYITUPOBATh U aKTYaTU3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
ONPEACIIATH UENU ACATEIbHOCTH, 3a1aBaTh MAPAMETPBI U KPUTEPHUU X JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pazpabarbiBaTh IUIaH pEHICHHWs NpoOJeMbl ¢ YY€TOM aHajdW3a HMCIOIIUXCS — MaTepUaTbHBIX
Y HEeMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEJISIM, OLIEHUBATh PUCKHU
MMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBATh U BHIMOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBaTebCKie IeiiCTBHS:

BJIaZICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUSBBIMH IMTOHSATUSIMH U METOAaMH (PU3NIECKON HAYKH;

BJIAJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEILCKOW M MPOCKTHOW JEATEIBHOCTH B 001acTH (DU3UKWY,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIIFHOMY IOMCKY METOJOB peIleHHs 3a1ad (pu3ndeckoro
COACPIKaHUA, MTPUMCHCHUTIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIaJIeTh BUAAMU JIEATEILHOCTH IO MOJIYYE€HUIO0 HOBOTO 3HAHHUS, €0 HHTEpIpEeTaluy, IPeoOpa3oBaHUIO
U MIPUMEHEHMIO B Pa3IMUHBIX y4eOHBIX CHTYyallUsX, B TOM 4YMCJE MPH CO3JaHUU YUEOHBIX MPOEKTOB
B 00nacTu pU3MKH;

BBISIBJIAT TIPUYMHHO-CIIACTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3aJady, BBIABUIaTh THIOTE3y €€
pEeIICHUA, HaXOAWTL APryMCeHTBI Ui AO0Ka3aTCIbCTBA CBOUX YTBer(HCHHﬁ, 3a1aBaTbh IapaMETpPbL
U KPUTEPUU PELICHUS;

AHAJIIM3UPOBATH IIOJYYCHHBIC B XOAC PCHICHUA 3aJadur PpeE3yJabTaTbl, KPUTHUUCCKH OLCHUBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHE B HOBBIX YCJIOBHUAX,

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON JeITEIbHOCTH, B TOM YHCIIE TPU
U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETH IEPEHOCUTE 3HAHUA I10 (1)I/I3I/IK6 B IMMPAKTUYCCKYIO 00J1aCTh KHU3HEACATCIIBHOCTHU,

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUT'aTb HOBBIC HWACH, NOpCjiaraTb OPUTHHAJBHBIC IIOAXOJAbl H PCHICHUA; CTaBUTh HpO6J'IeMI)I
W 33/1a49¥, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ nundopmanmeii:

BIIa/IETh HaBBIKaMU MONy4eHUs: nHGOpMaluu (PU3HMUECKOTO COMEPKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIEHO OCYIIECTBIIATh TMOWCK, aHAN3, CHUCTEMATH3AIMI0 W WHTEPIPETAHIO HH(POPMAIHH
Pa3IMYHBIX BUJOB U (POPM MpeaCcTaBICHUS;

OIICHUBATh JOCTOBEPHOCTh WH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHM3AIlMOHHBIX 3aJa4 C COONIOJICHHEeM TpeboBaHUM
APrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHMS, IPABOBBIX U ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3lIaBaTh TEKCTHl (DU3MYECKOTO COJACPKaHHUS B pa3IHYHBIX (opMaTax ¢ Y4ETOM Ha3HAYCHHS
nH(OPMAIINY U TIETIEBOI ayAUTOPHH, BEIOUpAsk ONTUMATBHYIO (HOpPMY MPECTABICHUS U BU3YAIU3AIIHH.

YHuBepcajibHble KOMMYHUKATHBHbBIE 1€ CTBUSI



Oo0menue:

OCYILIECTBIISATH O0IIIEHNE HAa ypOKaX (PU3UKU U BO BHEYPOUHOU JESITEIbHOCTH;
pacrno3HaBaTh IPEANOCHUIKN KOH(GIUKTHBIX CUTYallUl U CMSTYaTh KOHQIIHUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX CPECTB.

CoBMecTHAas ACATECJIBbHOCTD:

MOHUMATh M CIIOJIb30BaTh MPEUMYIIECTBAa KOMaHIHOW U MHIUBUYaIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBHMA ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaKJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATh LEJIM COBMECTHOHM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JIEUCTBUS IO €€
JOCTW)KCHMIO: COCTaBJIATH IUIaH JEHCTBHUM, pACHPENENATh POJHA C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHUBATH Kau4eCTBO CBOETO BKJIaJa U KQKI0T0 Y4aCTHUKA
KOMaH/Ibl B OOIIMI pe3ysbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeasiaraTb HOBbIE NPOEKTHI, OLEHUBATh UICH C MO3ULUM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOM
3HaYMMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPAaTErM4YECKOE IIOBEACHUE B DPA3JIUYHBIX CUTYyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATUBHBIM.

YHHBepcaﬂmee PEryjasiTUBHLIC JelCcTBUA

Camoopranmsanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATENIbHYIO JAEATEIIBHOCTh B 00JIACTH (PM3UKU U aCTPOHOMHUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUs PacYE€THBIX M KAYECTBEHHBIX 3a/ay, IUIaH BbHIIOJHEHUS
IPAaKTUYeCKOH  paboThl € y4ETOM  HMEIOIIMXCS ~ PECypcoB,  COOCTBEHHBIX  BO3MOYKHOCTEH
Y MPEINOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMK{ y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CHoco0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3pYIUIMHU B 001acTU (U3KUKH, IOCTOSHHO
MOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb:

*

JaBaTh OLEHKY HOBBIM CHUTYalllsM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
PEe3yIbTaTOB LIEIISM;

BJaJleTh HaBbIKAMM I103HABaTEJIbHOM pe(dIeKCMM KaK OCO3HAaHUS COBEpIIAEMBIX JIEHCTBHIA
U MBICIIUTENbHBIX MPOLECCOB, UX PE3yJIbTaTOB W OCHOBAHUM; MUCIIOJIb30BAaTh MPUEMBI peduexcun s
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 10 UX CHU)KECHHUIO;

MIPUHUMATh MOTHBBI M ApTYMEHTBI IPYTUX MPH aHAIHN3E PE3yIbTaTOB JEATEIbHOCTH.

IIpunsTue cedst u APyrux:

pUHUMATH ce0s1, MOHUMAasi CBOM HEJIOCTATKU M JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTUX MPU aHAIU3E PE3YyIbTaTOB AEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OUIHOKH.

INPEJIMETHBIE PE3YJIbTATHI

10 kaace

B npornecce u3ydenus kypca Gu3uku yrayosnéHHoro U 6a3oBoro ypoBHs B 10 Ki1acce y4eHUK HAYIUTCS:

[ [ToHMMaTh (1eMOHCTPUPOBATE) POJIb (PU3UKU B HIKOHOMHUYECKOU, TEXHOJIOTMYECKOH, 3KOJIOTHUECKOH,

COIMAIBHON M ATHYECKOM cdepax MesTeTbHOCTH YeJT0BEKA; POJIb K MECTO (DU3UKH B COBPEMEHHOU
HAay4yHOM KapTHHE MHUpA; 3HA4YeHUue ONUCAMENbHOU, CUucmemamusupyrowel, 00biCHUMeNbHOU



U npocHocmuyeckol QyHKyull puzuyeckol meopuy — MexaHuKku, MOLeKyIAPHOU PU3UKU U mepmMoou-
HaMUuKu, poib (u3u4deckoll meopuu 8 popmuposaruy npedcmagieHuti 0 Gu3ULecKoll Kapmune Mupa,
[ pa3nu4arh (YUUTHIBATE) YCIOBHS MPUMEHUMOCTH MOJIEeN (PU3NYECKHX TEJ U IPOLECCOB (SBICHU):
MHepIUaIbHAs CUCTEMa 0TCUYETa, aOCOIIOTHO TBEPIOE TEJIO0, MAaTepHalibHAs TOUKA, pABHOYCKOPEHHOE
JBWKEHUE, CBOOOJIHOE TaJIeHHe, a0COIOTHO ympyras jaedopmaimsi, aOCONIOTHO YIpyroe u abco-
JIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENH Ta3a, KUAKOCTU U TBEPAOIro (KPUCTAUIMYECKOTO) Tela,
WJICATIbHBIN Ia3, TOYCYHBIN 3apsi/l, OJHOPOJHOE ICKTPUUYECKOE TOJIE;

[ pa3nuyaTh yCIOBUS (TPaHUIIBL, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINH Xa-
paxTep GyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

[ aHaJIM3UPOBATH U OOBACHATH MEXaHUUYECKUE MPOLIECCHI U SBICHUS, UCIOIb3YysI OCHOBHBIE MOJIOKEHUAH
3aKOHBI MEXaHUKU (OTHOCUTEIILHOCTh MEXaHMUYECKOTO IBIKEHUS, (HOpPMyJbl KUHEMATHKU PaBHO-
YCKOPEHHOTO JBUKEHUSI, npeobpazosanus I anunesn 0nsa ckopocmu u nepemeujerus, 3aKkoubl HproToHa,
npunyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
1 MEXaHUYECKOH SHEPTHH, C853b pabombl CUNbL C USMEHEHUEeM MeXAHU4YeCKOL dHepeUul, YClo8us pas-
Hosecus meépooco mena);, P 3TOM HUCIOIb30BaTh MAaTEMATHUYECKOE BBIPAKEHHE 3aKOHOB, VKaA3bl-
8amb YC106UsL NPUMEHUMOCMU PUUYECKUX 3aKOHO08. npeobpa3zosanutl I anunes, 6mopozo u mpemve2o
3axono6 Hvlomona, 3aKkoH08 coxpaneHus umMnyibca U MeXaHuyeckou dHepeull, 3aKOHA 8CEMUPHO20
MAOMeHUsL;

[ aHaJTM3UPOBATH U OOBACHATH TEIUJIOBBIE IPOIECCHI U SBICHUS, UCTIONB3Ys] OCHOBHBIE MOJ0)eHUsI MKT
Y 3aKOHBI MOJICKYISIPHON (PM3UKHU M TEPMOAMHAMUKH (CBS3b JABJICHUS HICATHHOIO Ta3a COo cpenHen
KMHETHYECKOW HHEPTUeil TEeIUIOBOTO JBIDKEHHS W KOHLEHTpAIMed ero MOJIEKYyJ, CBA3b TEM-
TIepaTyphl BELIECTBA CO CPEIHEH KHHETUUECKOW SHEPIHEH TETUIOBOTO IBIKEHHS €T0 YacTHUI], CBS3b JIaBJie-
HUS UJEANbHOTO Ta3a ¢ KOHIIGHTpAIlel MOJEKyN U ero TeMIepaTypoil, ypaBHeHrne MeHaeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHs PHEPTUHU B TEIIOBBIX MPOIECCaX);
IIPHU STOM HCTIOJIB30BAaTh MATEMaTHUECKOE BBIPAKCHNUE 3aKOHOB, VKA3bIBAMb VCII08US NPUMEHUMOCTU
ypasnenus Menoeneesa—Knanetipona;

[ aHAIM3UPOBATh M OOBICHATH (OMMCHIBATH) ANEKTPUUECKHUE SIBJICHUS, MCIOIb3ys OCHOBHBIC TMOJIOMKE-
HUS U 3aKOHBI 3JIEKTPOAMHAMMKH (3aKOH COXpaHEHHUs dJIEKTPUUECKOT0 3apsaa, 3akoH Kynona, nomen-
YUATILHOCMb 2NIEKMPOCAMUYECKO20 NOS, NPUHYUN CYNEPROUYUU ITIeKMPULECKUX NoJiel, Npu 3mom
VKA3b16as YC08USA NpUuMeHumMocmu 3axona Kynona, a Takke MpakTUYECKH BaXKHbIE COOTHOIIEHUS: 3a-
KoHBbI OMa 17151 yyacTKa IeNH U JUIsl 3aMKHYTOH 3JIeKTpUYecKoil 1enu, 3akoH Jxoyns—IJlenua, npa-
suna Kupxzoga, 3axonst Dapaoes 0ns s1eKkmpoau3a);

[l onuceieams uzuueckue npoyeccol U AGNEHUs, UCNOIb3YS EIUUUHDL NepeMeujerue, CKOpoCmy, YCKO-
peHue, UMNYIbC meia u cucmemvl mei, CUild, MOMEHmM CUlbl, 0asleHue, NOMEHYUALIbHAS IHEPLUS, KU-
Hemuueckas 3Hepausi, MexaHudyeckds dHepeus, paboma Cuibl;, YeHmpocmpeMumeibHoe YCKOpeHue,
CUa MAMCeCmu, CUIa ynpy20cmu, Cuia mpeHus, MOWHOCMb, IHEP2Usl 83aUMooelcmaus mena ¢ 3em-
N1l 601U3U €€ NOBEPXHOCIU, IHEP2USL YRPY20ll 0epopMayuu NPYHCUHDBL, KOIUYECHE0 Meniomvl, ao6co-
JIIOMHAsL memnepamypa mena, paboma 8 mepmoOuHamuKe, 6HymMpeHHss IHepaUusi U0edaIbHO20 0OHO-
amomMHO20 2a3a, paboma udeanbHo20 2a3d, OMHOCUMENbHAS 81ANCHOCTb 6030yxa, KII/[ udeanvnozo
Mensioeo20 Osucamens; NeKMpuiecKkoe noie, Hanpa#CEeHHOCMy 2NeKMPUUEcKo20 NoJis, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apA0a UNU 3APANCEHHO20 Wapd 8 6aKyyme U 8 OudeKmpuke, NOMeHYual
NEKMPOCMAMUYECKO20 NOJIfl, PAZHOCHb NOMEHYUANL08, INEKMPOOBUNCYWASL CUNLA, CULA MOKA, HANPSI-
JHcenue, MOWHOCMb MOKA, 9NeKMpuyeckas EMKOCmb NI0CKO20 KOHOEHCamopa, CONnpomusieHue
yuacmka yenu ¢ nocie0o8amenbHblM U NapaiielbHblM COeOUHEHUEeM Pe3UCHOPO8, IHEP2Usl JIeKmpU-
4ecKo20 noJis KOHOEHCamopa,

[ OOBSCHITH OCOOCHHOCTH MPOTEKAaHUS (PU3MUECKUX SBICHUN: MEXaHHUYECKOE JIBIKEHHE, TETUIOBOE JIBH-
’KEHHE YacTHIl BEIlleCTBa, TEINIOBOE paBHOBECHE, OPOYHOBCKOE ABMkKeHHE, D dy3us, nucnapeHue, Kure-
HUE U KOHJIEHCAINs, IIaBJIeHUE U KPUCTAIIN3AIMS, HAPABICHHOCTh TeIIONepeaayu, JeKTpU3aus
TEI, IKEUNOMEHYUATTLHOCHb NOGEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

[J MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIMYMHBI OT APYTOM C UCHOIb30BAHUEM
NPSIMBIX U3MEPEHUH: MIPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHl MOJYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIINYMH 8 8uUOe 2PAPUKO8 C YUEMOM AOCOTIOMHBIX NOSPEUHOCIel U3Me-
peHu, JenaTh BBIBO/IBI 1o pe3ynabpTaraMm UCCIICIOBAHMS,
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MPOBOAUTh KOCBEHHbIE W3MEpPEHUs (U3MUECKUX BEIMYMH; MPU ATOM BHIOMpATh ONTUMAJIbHBIN
METOJl M3MEpEHHMsI, OIICHUBATh aOCOJIOTHBIE M OTHOCUTEIbHBIE TMOTPEHIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEpE-HUM;

npo8ooOUmMb ONbIMbL NO NPOBEPKe NPEONIONCEHHOU 2UNOmesbl: MNIAHUPOBAMb IKCHEPUMEHM,
cooupamuv 3KCNePUMEHMANLHYIO YCMAHOBKY, AHATUSUPOSAMb NOJLYYEHHble Pe3YIbmamyl U Oelans
861600 0 CMaA-myce NpeoyloHCEHHOU SUNOme3bl;

[l cobmonaTe mpaBuia 0e30MacHOro Tpyda NMpU MPOBEACHUU HCCIEIOBAHHI B pamKax ydueOHOro
JKCIIE- PUMEHTA, NPAKMUKyMa W y4eOHO-UCCIIEJOBATEIbCKON M IPOEKTHOM JESTENIBHOCTH C
UCIIOJIb30Ba-HIUEM U3MEPUTENBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYAOBAHUS;

[ pematb pacy€THbIC 3aJaud C SIBHO 3aJaHHOW u HesA6HO 3adanHou (U3NYECKON MOJIeNblo: Ha
OCHOBAa- HHMM aHaJIM3a YCIOBUS OOOCHOBBIBaTH BbHIOOp (PU3MUECKON MOJENH, OTBEYAOLICH
TpeOOBaHUSAM 3a- Ja4yM, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl
Qu3suueckux meopuii TIPU UC- TIOJIH30BAHUM MATEMAaTUYECKUX METOAOB pelIeHUs 3ajad,
IIPOBOAUTH pAacdy€Tbl HAa OCHOBAHMU HMEIO- IIUXCS JIaHHBIX, AHAIU3UPOBATh pPE3YyJIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PELICHUS C YUETOM IOJIyYE€H-HBIX PE3YyJIbTATOB;

[| pemarbh KaueCTBEHHBIE 3aJla4M, mpedyioujue npUMeHeHus 3HAHUL U3 PA3HbIX Pa30en08 UKOIbHO20
Kypca usuku, a makdxice unmezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeeHHO-HAYYHO20
YuKIa: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYKIEHUN C OMOpPOH HAa H3Y4YEHHbBIE 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UUECKHE SIBIICHUS;

ucnonv3oeams meopemudeckue 3HAHUA 0N  OOBACHEHUs OCHOBHBIX NPUHYUNOE pabombl
uzMepumenb-HolX NPUdOPOs, MEXHUUECKUX YCMPOLCE U MEXHOI02UYECKUX NPOYECCO8;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3UKE B IMOBCEJHEBHOM XHU3HU IJs OOecreyeHus
Oe3omac- HOCTH NPU OOpaIIEHUH C PUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMM, ISl COXPAHEHHS
3JI0pOBbS U COOJIOICHUS HOPM DKOJIOTUYECKOTO MMOBEACHHS B OKPY>KaIOIIeH cpeie;

MPUBOANTH MPUMEPHI BKJIaa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B
00B-sICHEHHE TIPOIIECCOB OKPYXKAFOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH;

AHATUZUPOBAMb U OYEHUBAMb NOCIeOCMBUsL ObIMOBOU U NPOU3BOOCTNEEHHOU 0esIMelbHOCU Yello-
8eKa, CBA3AHHOU C (husuyecKuUMU npoyeccamu, ¢ NOUYULL IKOLOSUHUECKOl 0e30nacHoCmu,
npeocmas- NeHuti 0 payuoOHAIbHOM HPUPOOONONILIOBAHUU, A MAKHCE PAZYMHOM UCHONb308AHUU
00CMUdICeHUL HAYKU U MEXHON02Ull 011 OANbHelUule20 pa3eumuisl 4ellogeyecko2o oouecmaa;

MIPUMEHSTh Pa3IU4HbIE CIIOCOOBI pabOTHI ¢ MHpOpMaIel (GU3NUecKOro cojepaHus ¢ UCIOIb30Ba-
HUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTHI: MPU 3TOM HCIIOJIB30BaTh COBPEMEHHBIC
HH(}OP- MallMOHHBIE TEXHOJIOTUY ISl TIOUCKA, IepepabOTKHU U MPeIbsBICHUS yUeOHOW U HAYyYHO-
NONyJsApHON MHpOpMalUK, CTPYKTYPUPOBaHMS U MHTEPIIPETallui UH(OpPMAIUY, TIOITYYeHHON U3
Pa3IMYHbIX HC- TOYHHUKOB; KPUTUYECKU aHAIU3UPOBATH MOJIy4aeMyt0 HH(OOPMALIUIO U OYyeHUBAmby
eé 00CmOoBepHOCMb KAK HA OCHOB8E UMEIOWUXCA 3HAHUL, MAK U HA OCHO8e AHANU3A UCMOYHUKA
ungopmayuu;

[l nposaenames Op2aHU3AUUOHHLIE U NO3HABAMENbHbIE YMEHUs CAMOCMOSAMENbHO20 NPUOOpemeHs.
HOBbIX 3HAHULL 8 Npoyecce 6bINOJIHEHU NPOEeKMHbIX U Y4eOHO-UCCAe008amenNbCKux pabom;
paboTaTe B TpyINIe C BBIMOJIHEHHUEM pPAa3JIMYHbIX COLMAJIbHBIX pPOJIEH, MIaHUPOBaTh padoTy
IpyNIbl, panyo- HAJBbHO PaCHpeneisITh JAESTeIbHOCTh B HECTAHAAPTHBIX CUTYAlUsX, aJ€KBAaTHO
OLIEHMBATh BKJIAJ] KaX-JIOTO U3 YYaCTHUKOB I'PYMIbI B PELIEHUE pacCMaTpUBaeMOil MpoOIeMBl;

[l nposensams Momusayuio Kk 6yoyujeti npoghecCUOHATbHOU 0esTMeNbHOCU N0 CReYUANbHOCMAM (DUSUKO-

MexHu4ecKo20 npoghuJisl.

[7

[7

[7

[7

[7

[7

11 kaace

B nponecce uzyuenus kypca Gpuzuku yriay0on€HHOro u 0a3080ro ypoBHA B 11 kilacce ydeHUK HayqUTCSL:

. MNOHUMATh (JIEMOHCTPUPOBATH) POIb (DU3MKH B SIKOHOMHYECKOH, TEXHOJOTHYECKOM, COIMaIbHON
U 9TUYECKOW cdepax NesTENbHOCTH YeJIOBEKa; POojib U MECTO (PU3MKH B COBPEMEHHOW Hay4dHOU
KapTUHE MUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTU YEJIOBEKA U JAJIbHENUIIEM HaydHO-
TEXHUYECKOM Pa3BUTHUU; 3HAYEHUE ONUCAMENbHOU, cucmemamusupyrouell, 00biCHUMENbHOL
U npocHocmMu4eckou QYHKyull usuiueckou meopuu — INeKMPOOUHAMUKU, CNEYUALbHOU Meopun
OMHOCUMENbHOCMU, — K8AHMOBOU  Qu3uky, poib (Qu3ndecko Teopuun B HOPMUPOBAHUU
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npeCTaBICHUN O (U3NUECKONW KapTUHE MHpPA, MECTO (PU3NYECKON KapTHHBI MUpa B OOLIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nuyath (y4uThIBAThH) YCIOBUS MPUMEHUMOCTH MoJiesiel (PM3NUYECKUX Te U IMPOLECCOB (SBICHUN):
OJTHOPOJHOE DJIEKTPHUUYECKOE K OJHOPOJAHOE MArHUTHOE TIOJisA, TapMOHHUYECKHE KoyieOaHwUs,
MAaTeMaTUYECKUN MAasITHUK, WJICAJIbHBIA MPYKUHHBIM MAasgTHUK, TAPMOHUYECKUE BOJIHBI, UJICAIbHBIN
Kosie0aTebHbIN KOHTYp, TOHKAs JIMH3a; MOJIeNIel aTOMa, aTOMHOT'O S]ipa U KBAHTOBOW MOJIEJIH CBETA;
pa3nuyath ycloBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, HOHUMAMb
gceobwuii xapakmep @QYHOAMEHMANbHLIX 3AKOHO8 U O02PAHUYEHHOCHMb UCHONb308AHUSL YACHHBIX
3aKOHO8;

aHAJIM3UPOBATh M OOBSCHATH SJIEKTPOMArHUTHBIE MPOLIECCHI U SBJIEHUS, HUCIOJIb3ysl OCHOBHBIC
MOJIOKEHUS. M 3aKOHBI DJIEKTPOJMHAMUKUA M CHEIHAbHOM TEOPUH OTHOCUTEIIBHOCTH (3aKOH
COXpaHEHHS DJIEKTPUYECKOTo 3apsijia, cuia Amriepa, cuina JlopeHma, 3aKOH 3JIEKTPOMAarHUTHOU
uHaykiuy, npaBwio Jlenna, cBs3p DJIC caMOMHAYKIUM B AJIEMEHTE SJIEKTPUYECKOW IEMH CO
CKOPOCTBIO M3MEHEHHs] CHJBl TOKA; IMOCTYJaThl CIHEUHUAIbHOH TEOPUU OTHOCHTEIBHOCTU
DOUHIITEHHA);

AQHAIM3UPOBATh U OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, HUCIIOJIBb3YS IMOJIOKCHHSI KBAHTOBOM
¢usuku (ypaBHeHue DiiHmTelHa uia HoToddexTa, mepBolii 1 BTOpol mocTynatel bopa, mpuHImm
COOTHOILIEHUST HeompenenéHHocTeil [eiizenOepra, 3aKOHBI COXPAHEHUS 3apsAJ0BOIO U MacCOBOIO
9HCell M SHEPTUH B SJEPHBIX PEAKITHAX, 3aKOH PATUOAKTUBHOTO paciiajia);

ONMHCHIBATh (U3MYECKUE TPOLECChl U  SBIEHUS, UCIOJb3Ysl BEJIMYUHBL: HANPSKEHHOCTD
ANEKTPUYECKOTO  TMOJIA, TMOTEHIMAl 3JIEKTPOCTATHYECKOrOo TOJs, Pa3HOCTh IOTEHIIUAJIOB,
ANEKTPOABIIKYINAS CUJIA, HWHAYKIMS MAarHUTHOTO IIOJIs, MAarHUTHBIA IIOTOK, cuia Awmmepa,
WHIYKTUBHOCTH, 3JIEKTPOJBIKYIIAS CHUJIa CAMOWHIYKIIMH, SHEPTUS MAarHUTHOTO IOJIS MPOBOJTHUKA
C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOJTHAS SHEPTHUS, YHEPTHUS TTOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTHUS
U UMIYJbC (OTOHA, MACCOBOE YHCIIO U 3apsi sipa, SHEPTUS CBS3H AJIpa;

OOBSCHATL OCOOCHHOCTH TIPOTEKAHUs (U3WUYSCKUX SIBIICHUH: DIICKTPOMArHUTHAS WHIYKIIHS,
CAMOMHIYKIIHSI, PE30HAHC, MHTEePEpEHIHs BOJIH, AU(PAKIHs, TUCIEPCHS, IOJIHOE BHYTPEHHEE
otpaxkenue, dorodnekrpuueckuii 3pdekt (pororddexr), anbda- u Oera-pacmanbl saep, raMma-
U3Iy4YeHue sep; pru3nueckre MpUHIUIIBI CIIEKTPAILHOTO aHaTu3a 1 paboThI Ja3epa;

onpeoensims HAnpasieHue UHOYKYUU MASHUMHO20 NOJIs NPOBOOHUKA C MOKOM, Culbl Amnepa u cunvl
Jlopenya,

cmpoums uzobpasicenue, cozoagaemoe NIOCKUM 3ePKAIOM, MOHKOU JUH30U, U paccuumsléams €20
Xapakmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE HNOHAMUS, Meopulu U 3aKOHbl Ol AHAIU3A
U 00VACHEeHUs  (PU3UYUECKUX NPOYEeCccos8, NPOUCXOOAWUX 68 38€30aX, 6 36E30HbIX  CUCMeMaXx,
8 MedHC2ANIaKMU4ecKol cpeoe; 08UdHCeHUs HeDeCHbIX mell, I80NI0YUL 3630 U Bcenennoll,

MIPOBOJINTH HCCIICIOBAHUE 3aBHCHUMOCTEH (DM3MUECKUX BEIUYHH C HWCIIOJIb30BAHUEM TIPSIMBIX
W3MEpPEHUI: TpU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpPOBATH pe3yabTaThl TOTyYSCHHOU
3aBUCHUMOCTH (U3WYECKUX BEJIMYUH B BUIE TpaQHUKOB C y4ETOM aOCONMIOTHBIX MOTPEIIHOCTEN
M3MEPEHUH, IeNaTh BHIBOJIBI IO PE3YIIbTAaTaM MUCCIICIOBaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEPEHHS (PU3UUYECKUX BEIIUYUH; IIPU 3TOM BBIOMPATH ONTUMATBHBIN METO]T
W3MEpEeHUs, OIICHUBATh aOCONIOTHBIE W OTHOCHUTEIbHBIC IOTPEHIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEpEHU;

MIPOBOJUTH OTBITHI MO MPOBEPKE MPEIOKEHHONW TUIOTE3bl: TUIAHUPOBATH DKCIEPUMEHT, COOMpaTh
OKCIIEPUMEHTAIbHYI0 YCTaHOBKY, aHAIM3UPOBATh IIOJYYEHHBIE pE3yJabTaThl U JIeJaTh BBIBOJI
0 CTaTyce MpeI0KEHHON TUTTOTE3HI,

ONUCHIBAb MEMOObl NOLYYEHUS HAYYHBIX ACMPOHOMUYECKUX SHAHULL

coOnrofaTh TpaBmia O€30MacHOro Tpyda MpU MPOBEACHUU HCCIEAOBAHUNW B paMKax ydeOHOTo
OKCIIEPUMEHTa,  MPAKTUKyMa U y4eOHO-HCCIEAOBATENbCKOM U MPOEKTHOW  JEATEIHHOCTH
C MCTIOJTb30BaHUEM M3MEPUTEIFHBIX YCTPOHCTB 1 JTA00OPaTOPHOTO 000PYIOBAHHS;

pemaTh pacu€THble 3a/Ja4d C SIBHO 3aJlaHHOM U HeA6HO 3A0aHHOU (U3UYECKOol MOoOenvlo. Ha
OCHOBAHWHW aHAJIM3a YCIOBHUS BBHIOMpATh (PU3MUECKHE MOJIENH, OTBEUAlOIne TPeOOBaHUSAM 3a1auH,
MPUMEHITh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIaThl (PU3UYECKUX TEOpUd TpH
WCIOJIb30BAHUN MATEeMAaTHYECKUX METOJIOB PEHICHUS 3a1ad, MPOBOJUTH PacuéThl Ha OCHOBAHUHU



11

MMEIOIIUXCS JaHHBIX, aHATU3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METOIBI PEUICHHS C YIETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a/1a4yM, TPEOYIOIe MPUMEHEHUsI 3HAHUN U3 Pa3HBIX Pa3JesioB MIKOJIBLHOTO
Kypca GU3UKU, a makoce uHmezpayuu 3HAHULL U3 OPyeux npeomenmos eCmecmeeHHO-HaAy4HO20 YUKILA:
BLICIPAUBAMY  IO2UYECKVI0  YENOYKY  PACCYICOeHUNl ¢ ONOpol HA  U3VYEeHHble  3AKOHbL,
3AKOHOMEPHOCMU U (u3uuecKue s81eHus.;

ucnonv3oeams  meopemuyeckue 3HAHUs 0N OOBACHEHUS. OCHOBHBIX NPUHYUNOE  pabombl
UBMEPUMENbHBIX NPUOOPO8, MEXHUYECKUX YCMPOUCME U MEXHOI02UUEeCKUX NPOYECCos,

MPUBOJIUTH TPUMEPBI BKJIAJa POCCHUCKHX U 3apYOCIKHBIX YYEHBIX-(DH3MKOB B Pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

AHATUZUPOBAMb U  OYEeHUBAMb NOCIe0CmaUs OblMoBol U NPOU3BOOCMBEHHOU OesmelbHOCMU
YeoBeKd, CGA3AHHOU C (UUYECKUMU NPOYeccamu, ¢ RO3UYUL IKOI02UYeCKOU 0e30nacHocmiu,
npeocmasieHull. 0 PAYUOHATLHOM NPUPOOONONb30BAHUU, A MAKICe PA3YMHOM UCHOAb308AHUU
00CMUdICeHUL HAYKU U MEXHON02Ull 0J1 OAIbHEeUule20 pa3eumusl 4elogeyecko2o 0ouecmaa;
MPUMECHSTh pa3jMuHble  CHOCOOBI  pabOThl ¢ MHpOpMammelr (HU3MYECKOTO  COICPIKAHUS
C HCIOJIb30BAaHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHUH: TIPH OSTOM HCIIOJIB30BATh
COBpeMeHHbIC HH(OPMAIMOHHBIC TEXHOJOTUH JUIS IIOMCKA, MePepadOTKH U NPEIbIBICHHUS yUeOHON
U HayyHO-TIOMYJSpHONH WH(GOpMANMU, CTPYKTYPUPOBAHUS H HMHTEPHpETalid HHOOpMAIINH,
MOJYYCHHOHM M3 pa3IMYHBIX MCTOYHHKOB; KPUTUYECKHA aHAIM3MPOBATH MOJNYy4aeMy0 HWH(GOPMAIIHIO
U OIICHHWBATh €€ JOCTOBEPHOCTHh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHWW, TaK M HA OCHOBE aHAIIM3a
HMCTOYHUKA HH(POPMAITUH;

NposGNAMb  OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE VYMEHU CAMOCMOAMENbHO20 NPUOOPEemeHns]
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEeHUsL NPOEKMHBIX U Y4eDHO-UCCIe008amenbCKux pabom, padoTaTh
B TpYHNIE C HCIOJHCHHEM pa3JIMYHBIX COIMAIBHBIX pOJICH, IUIAHUPOBATh pPAa0OTy TPYIIIBL,
paIMoOHATIFHO pacIpeAeiisaTh ACSITEILHOCTh B HECTAHJAAPTHBIX CHUTYAIUsAX, aJCKBATHO OICHUBATH
BKJIQJI K&XKJIOTO U3 YUACTHHKOB IPYIIIBI B PEICHUE PACCMATPHBAEMOM MTPOOIIEMBI;

NPOABISIMb MOMUBAYUIO K OYOyuell NpoghecCUOHANbHOU 0esIMeNbHOCMU NO CReYUATbHOCMAM (PU3UKO-
MeXHUYecKo20 npoghuns.



COAEPXAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

10 kaace

ba3oBblii ypoBeHb (2 yaca)

YrayOneHHbld ypoBeHs (5 yacoB)

Tema 1. ®u3uka ¥ METOBI HAYYHOTO TO3HAHUS (2 yaca)

Tema 1. ®usnka ¥ METOBI HAYYHOTO TO3HaHUs (6 YacoB)

®dusuka — Hayka o npupoje. Hayunsie MeTOAbI TIO3HAHUS OKPYKAOLIETO
Mupa. Poiib 3KkCrieprMeHTa 1 TEOPHUH B IIPOLIECCE TIO3HAHMSI IPUPOJIbI. DKCIIe-
PUMEHT B Qu3uke. MojenupoBanue GU3NYECKHX SIBIECHUI U IPOLIECCOB.
Hayunsie runoressl. @usndeckue 3aK0HbI U TEOpUU. I paHULIBI IPUMEHUMO-
cTU (pu3ndeckux 3akoHoB. [IpuHuun coorBercTBus. Poib 1 MecTo Gpu3Mku B
(dbopMHpOBaHUY COBPEMEHHON HAYYHOIH KaPTHHBI MUPA, B TPAKTUYECKOM Jesi-
TEJIbHOCTH JIIOJIEH.

JlemoHcTpauuu 1. AHanorosblie 1 HU(GPOBbIE U3MEPUTEIbHBIE IPUOOPHI, KOM-
[IBIOTEPHBIC NATYUKN

dusnka — QyHnaMeHTanbHast HayKa o mpupoze. Hayunslii MmeTox no3Ha- Hus
Y METOJIbI MCCIICAOBAHMS (PU3MUECKUX SBICHUN. DKCIIEPUMEHT U TEOPHUSIB
mpolecce Mo3HaHus npupoasl. Habmoaenue u skcriepuMeHT B GU3HKe.
Cnocobul usmepeHuss pusudeckux 8eluduH (ananozosvie u Yugposwvie uzme-
pumenvHovle npubdopsvl, KoMnblOMepHblie damuuxosvie cucmemsl). Iloepewnro-
Ccmu uzmMepeHull PuUYeCKUX 8eudUuH (AOCOIOMHASL U OMHOCUMETbHAS).
MonenupoBanue (HU3NIECKHX SIBICHUH U POLIECCOB (MaTepuaibHas TOUKA,
abCcoIOTHO TBEPI0€ TEJIO, HAeaIbHas )KUIKOCTh, UCAbHBIN ra3, TOYCUHBIH
3apsn). ['unoresa. dusnueckuii 3aK0H, TPaHUILIbI €r0 MpuMeHuMoctu. dusn-
yeckas Teopus. Ponb 1 MecTo pu3uku B JOpMUPOBAHUU COBPEMEHHON HaY4-
HOM KapTUHBI MUPA, B IPAKTUYECKON JEATEINBHOCTH JIIOIEH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKyM
1.  MH3zmepenue cunvt moxa u Hanpsadxicenus 8 yenu noCmMossHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugposoii nabopamopueti no gusuxe. Ilpumepni

usmepe-Hus PU3UYeCKUX 8eIUUUH NPU NOMOUWU KOMNLIOMEPHBIX

0amyuKos.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 yacoB)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. Tpaexkropusl.

[lepemerienue, CkOpocTh (CpeAHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHNe MaTepUAIbHON TOUKH, UX IIPOEKLIUU Ha OCH CUCTEMbI KoopauHaTt. Ciio-
YKCHHE ITEPEMEILIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPsIMOJIMHEIHOE ABIkeHue. [ paduku 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U IIEPEMEILICHNS MaTe-
pUATIbHON TOYKH OT BPEMEHHU.

CBoOosHOe nmajeHue. Y CKopeHre CBOOOAHOTO MaIeHHUS.

KpuBonuHeliHoe qBH>KeHUE. [[BUKEHNE MATEPUAIIBHON TOYKH 110 OKPYKHO-
CTH C ITOCTOSIHHOM 110 MOZYJIKO0 CKOPOCTBIO. YTJI0OBast CKOPOCTb, JINHEHHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpsHOE yCKOpe-
Hue. Texnuueckue ycmpoucmea u npaKxmuyeckoe npumeHenue: CiuioMeTp,

MexaHnueckoe IBMKeHHE. OTHOCHUTEIFHOCTh MEXaHHUYECKOTO JBM)KCHUSI.
Cucrema orcuéra.

[ Ipsimas u oopamuas 3a0a4u MEXaHUKU.

Paouyc-6ekmop mMamepuaibHoUu MouKU, e20 NPOeKyuu Ha OCU CUCMeMbl KO-
opouram. Tpaekropusi.

[Tepemerienue, CKOPOCTh (CpEeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
pEHHE MaTepHaIbHON TOYKH, UX MPOCKIIMK Ha OCH CHCTEMbI KoopauHat. Cio-
JKEHUE [IEPEMELICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE BUKCHUE. 3aBHCHU-
MOCTh KOOPJIMHAT, CKOPOCTH, YCKOPECHHUS U MYTH MAaTEPUAIBHOW TOYKH OT
BPEMEHU U UX IpaduKu.

CBoOogHOe maneHue. YCKOpeHue CBOOOJHOTO majeHus. /[susiceHue mena,

6pOW€HH020 noo Y2l0OM K 2OPpU3OHNTY . 3asucumocmo KoopduHam, CKopocmu

13




NIBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC ITepeIayn.
/lemoncmpayuu
1.  Mogaenb cucteMbl OTCUETA, WILTIOCTPALIAS KUHEMATUUECKUX
XapaKTEePU-CTHK JIBUIKEHUS.
2. [IpeoOpa3zoBaHue NBIKEHUH C HCIIOIH30BAHUEM MIPOCTHIX MEXAHU3MOB.
3. [TameHue Ten B BO3AyXE M B pa3peiKEHHOM MPOCTPAHCTRBE.
4.  HaOmoneHue IBUKCHHS Tella, OPOIICHHOTO IO YIJIOM K TOPU30HTY U
rO-PU30HTAJIBHO.
5. 3mepeHue yckopeHus CBOOOTHOTO IaICHUSI.
6. HammpaBrienue ckopocTy MpHu ABHKEHUU 110 OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopmvie paﬁombt2

1.  U3yueHue HEPaBHOMEPHOIO JABMKEHUS C LENbIO OMpe/IeIICHHUs
MTHOBEH-HOM CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHUS MEXKY TyTSIMHU, POIICHHBIMH TEIOM

3a NOCJIEI0BATEIbHbBIE PABHBIC IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM/IBU)KEHHH C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.
3. N3y4eHue nBYKEHUS IIAPUKA B BI3KOH YKHUIKOCTH.

4. 3yuyeHne ABMKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

U1 YCKOPEHUsL MamepuaibHOU MOYKY Om 6peMenU U Ux epaguxu.
KpuBonuneiiHoe nBKEHUE. J[BHKEHNE MaTepUabHOM TOUKH 10 OKPYKHOCTH.
YrioBas 1 muHEHHas ckopocTh. [leprona n yactora oopamenus. Llenrpocrpe-
MUTEIIBHOE (HOPMAJIbHOE), KaCaTEJIbHOE (TaHI€HIIMAIBHOE) U ITOJIHOE YCKOpPE-
HUE MaTepUAIbHON TOUKH.

Texuuueckue ycmpoiicmea u mexHoio2udeckue npoyeccyl: CuaoOMeTp, IBU-
KEHHE CHapsIO0B, IEMHbIE, IIecTepéHYaTble U pPeMEHHBIE Iepenayu, CKo-
[pocmuule tughmeot.

/lemoncmpayuu

Mopeinb cuCTeMbl 0TCUETa, WUTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK
TTBUOKEHUSI.

Cnocobul uccnedosanus 08UNCEHUI.

Hnntocmpayus npedenvHo2o nepexooa u usmepeHue MeHO8eHHOU CKOPOCHIU.
[IpeoOpazoBanue IBUKEHUM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habnronenue ABKeHHs Tena, OpOLICHHOTO MOJ] YTIIOM K TOPH30HTY U TOpH-
30HTAJIBHO.

HanpaBneHnue ckopocTy Mpu ABMKEHUU 110 OKPYKHOCTH.

[/ Ipeobpazosanue y21060t CKOpocmu 8 peoyKmope.

Cpasnenue nymeui, mpaekmopuii, CKOpocmeti 08UNCEHUs 00HO20 U MO20 e
meina 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomet, npakmuxkym
W3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEETICHUS] MTHOBEHHOU
CKOpPOCTH.

3mepenue yckopenuss npu npsSamoIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJAOHHOU NAOCKOCMIU.

Hccnedosanue 3a8ucumocmu nymu om epemeHu npu paeHOyCKOPEHHOM O8U-
DrCeHulL.

H3mepenue yckopenus c80000H020 nadeHusi (PeKOMEeHOOBAHO UCHONb306d-
Hue yugpposoii 1abopamopuu).

V3yueHue ABIMKEHHs Tesla, OpOIIEHHOIO TOPU3OHTANbHO. [Iposepka euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCTIU MeHCOY OAIbHOCHbIO NO-

1éma u nawanbHoll CKopocmbio meila.

2 3pecb U fAanee NPUBOAMUTCA PACLLUMPEHHbIN NepeyeHb 1abopaTopPHbIX PAabOT 1 OMbITOB, U3 KOTOPOTO yunUTeNb AeaeT BbIGop No CBOEMY YCMOTPEHMIO € y4ETOM BbibpaHHoro YMK v umetouierocs o6opynosaHus.
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H3yuenue 0sudicenus mena no OKpy*CHOCMuU ¢ NOCMOSHHOU N0 MOOYIO CKO-
[pocmyio.

Hccnedosanue 3a8ucumocmu nepuooa oopaujeHusi KOHU4ecko20 MAasmHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipunuun otHocuTenbHOCTH ['anunes. Ilepseiil 3akoH Herotona. Muepuuais-
HbIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepniosunuu cuil. Bropoit 3akon HeroToHa
U1 MaTepuaibHOM TOYKU. TpeTui 3akoH HprOTOHA [ MarepualibHBIX TO-
YeK.
3akoH BceMupHoro tsaroreHus. Cuna tspkectu. IlepBasg kocMmuueckas Cko-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunpl Tpenust (1moxosi, ckoyib>keHust, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbKEeHUsI U cuiia TpeHus nokosi. Koadduuuent tpe-
Hus. Cuia COMPOTUBIICHUS IPU JBMYKEHUH Teja B )KUJIKOCTH WJIU Ta3e.
[locTynaTtenbHoe U BpalaTeIbHOE IBIKEHUE a0COMIOTHO TBEPAOTO Tema.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpauieHus. [lineuo cuinbl. Y cnoBus paBHoO-
BECHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumereHue: NOAILNITHAKHY,
JIBUKEHNE UCKYCCTBEHHBIX CITYTHHKOB.
lemoncmpayuu
. SIBNIeHME NHEPLINH.
. CpaBHEHUE Macc, B3aUMOJICUCTBYIOIIHNX TEIL.
. Bropoii 3akon HeroTona.
. U3mepenue cu.
. Croxenue cui.
. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaITHH.
. HeBecoMocTh. Bec Tena mpu yCKOPEHHOM MOABEME W TMAJICHUH.
. CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.
. YcnoBust paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol

1. VI3yyenue nBuxeHus: Opycka 1o HaKJIOHHOU TJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B PYKUHE

O©Coo~NOoO Ok WwWwN B

[lepBbiil 3akoH Herorona. Muepuuanbubie cucremsl orcuyéra. [IpuHnum or-
HocuTenbHOCTH [anunes. HeunepyuanvHnvle cucmemsvt omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuna. [IpuHIuUI Cynepno3uimu Cui.
Bropoii 3akoH HeroToHa 111 MaTepuanbHOM TOYKH.
Tpetuit 3akoH HproTOHA [17151 MaTEepUATBHBIX TOYEK.
3aKOH  BCEMHUPHOIO TATOTEHUS. IKEUBANEHMHOCb
U UHEPMHOLL MACCHI.

Cuna TsKecTH. 3asucumocms ycKopeHusi c60000H020 NAOEHUs. OM GblCOMbL
HA0 NoB8epXHOCMbIO NIAHembl U Om 2eo2paguueckou wupomsl. /leudxcenue
HebecHblx men u ux cnymuukos. 3akonvl Kennepa. llepBas xocmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuna tpenust. Cyxoe Tperue. Cuiia TpeHHS CKOJIbKEHHUS U CHJIa TPEHHS T10-
kosi. Koadpdurment tpenus. Cuna CONpOTHUBICHUS NMPU ABMKCHUU Tela B
KUJIKOCTU WJIM Ta3e, eé 3a8UCUMOCMb Om CKOPOCMU OMHOCUMENbHO0
O0BUIICEHUSL.

]asnenue. ['uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texuuueckue ycmpoiicmea u mexHolO2UYeCKue npoyeccovl: TOIAINIUIHUKH,
TTBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

/lemoncmpayuu

HabOno0enue 0sudicenus mei 68 UHePYUAIbHbIX U HEUHEPYUATbHBIX CUCTe-MAX
omcuéma.

[ [punyun omnocumenvHocmu.

Kauenue 08yx yunuHopos unu wapoe pazHou Maccvl ¢ 00OUHAKOBbIM Y CKO-
peruem omHocumenbHo HeUHePYUAIbHOU CUCTIEMbL OMCYEMA.

CpasHenue pasrooelicmgyroujetl NPUiLOHCEeHHbIX K mely CUll ¢ npou3eede-
HUeM MACCbl mea Ha e20 YCKOPeHUe 8 UHEPYUATbHOU CUcCmeme Omc4éma.

2pa6umauu0HHOﬁ
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1 pe3NHOBOM 00pasiie, OT UX J1e(OpMaIIHH.
3. MccnenoBanue ycinoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIEr0 OCh Bpa-
[ICHUS.

Pasencmeocui, BO3HUKAIOWUX & pe3yibmame 83aumooelicmsus men. Mzmepenue
Macce no 3aumooeticmeauro.

Hegecomocme.

Bec Tena npu yCKOPEHHOM NOIBEME U TIaJICHUH.

[[enmpobedsicHble MexaHu3Mbl.

CpaBHEHHE CUJT TPSHHSI TTOKOSI, KAUSHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomut, npaKkmuxkym
W3mepenue paBHOICHCTBYIOIICH CHJI ITPH IBIYKEHUHU OpycKa 10 HaKJIOHHON
MJI0CKOCTH.

[ I[posepka cunome3svl 0 HE3ABUCUMOCTNU BPEMEHU O8UNHCEHUS OPYCKA NO
HAKJIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsAHUE OM €20 MACCHI.
VccenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIMIUX B MPYKUHEH
PE3NHOBOM 00pasiie, OT uX JehopMaIuu.

H3yuenue 0sudcenus cucmemul mei, CEsA3AHHbIX HUMbIO, NePEKUHYMOl Ye-pe3
1éeKutl O10K.

U3zmepenue kodghguyuenma mpenus no eiuduHe y2io6020 Kodhpuyu-
enma 3asucumocmu Fpp(N).

Hccnedosanue 0sudiceHus 6pycKka no HAKIOHHOU NIOCKOCMU C NepeMeHHbIM
K03¢hhuyuenmom mpenus.

H3yueHue 0sudicenus 2py3a Ha 6any ¢ mpeHuem.

2.3 Cratuka tBepaoro teina (5 yacon)

AGcomoTHO TBEPHOoe Teso. IlocTymarenbHoe M BpallaTebHOE JBMIKEHHE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpameHus. Ilnedo cuisl.
CnoxxeHue cuil, IPUIIOKEHHBIX K TBEpHOMY Teny. LleHTp Tskectu Tena.
VYcnoBust paBHOBECHS! TBEPJAOTO Tena. Y CTOHYMBOE, HEycTOMUUBOe, Oe3pas-
JINYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea U mexXHOJI02U4YecKue npoyeccyl: KPOHUITEHH,
CTPOUTEIIBHBIN KpPaH, peIETYAThIe KOHCTPYKIUN.

/lemoncmpayuu

Y cnoBus paBHOBecHs. Bubl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npaKmuKym
HccnenoBanue ycaoBUM paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh Bpa-
LICHUS.

KoHCTpyrpoBaHUE KPOHIITEHHOB U PACYET CUIT YIIPYTOCTH.
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M3yueHnue ycTONYMBOCTH TBEPAOIO TENa, UMEIOILETO ILIOIIAb OIOPBI.

2.3 3akoHBI cOXpaHeHUs B MexaHuke (6 yacoB)

2.4 3akonHbl coxpaneHus B Mexanuke (10 gacoB)

Vmnynbe MaTepuaibHON TOUKH (Tella), CHCTEMbI MaTepHallbHbIX Touek. M-
IyJIbC CHJIBI U NU3MEHEHHUE UMITYJIbCa Tella.
3aKOH COXPAaHEHUs UMITYJIbca. PeakTUBHOE ABM)KEHUE.
Pabora cruibl. MOIIHOCTE CHJIBL.
Kunernueckas sHEprust MaTepralbHON TOUKH. Teopema 00 H3MEHEHNH KH-
HETUYECKOU DHEPIUH.
[TorennmansHast seprus. [loTeHnmanbpaas sHeprust ynpyro aepopMupoBaH-HOM
npyxuHsbl. [loTeHnManbHas s3Heprus Teaa BOIM3M MOBEPXHOCTH 3EMIIH.
[ToTeHanbHbIe U HEMTOTEHIMAbHBIE CUIIbL. CBsI3b pa00ThI HENOTEHIMAIb-HbIX
CHJI C U3BMEHEHUEM MEXAHUYECKOW YHEPTUHU CUCTEMBI Tell. 3aKOH CO- XPaHECHHUS
MEXaHUYECKON IHEPTUU.
YIpyrue u Heynpyrue CTOJIKHOBEHMS.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . BOTOMET, KONEp,
[IPY’KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
lemoncmpayuu
1. 3akoH coXpaHEHHsI UMITYJIbCA.
2. PeakTHBHOE JBIKEHHUE.
3. Ilepexosa MOTEeHIMANBHOM YHEPTUN B KHHETUUYECKYIO U 00OpaTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomol
1.  H3yuyeHue aGCONIOTHO HEYIPYTOroO y1apa ¢ IOMOUIbIO ABYX
OJINHAKOBBIXHUTSAHBIX MasiTHUKOB.
2. HccnenoBaHue cBsi3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUUECKOU
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO XKIyTa.

MMIys1bC MaTepralbHOM TOUYKH, CUCTEMbBI MAaTEPUAIIBHBIX TOYEK. [lenmp
lMacc cucmemol mamepuanvHbix mouex. Teopema o ogudicenuu yenmpa
nacc.

VIMITyJIbC CHIIBI M1 U3MEHEHHUE UMITYJIbCA Tella. 3aKOH COXPAHEHUS UM-
I1yJIbCA.

PeakTuBHOE IBUKCHHUE.

Momenm umnynoca mamepuanvrou mouxu. Ilpedcmaesnenue o coxpanenuu
MoMenma umMnyibCca 6 YeHMpPalbHblX NOASX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM IepeMelleHuu. I paguueckoe
npedcmasnenue pabomsi cuibl. MOITHOCTb CHJIBIL.

Kunernueckas sHeprust MarepuaibHoil Touku. Teopema 06 n3MeHeHuu
KMHETUYECKOW SHEPIrUU MaTEPUAIbHON TOUKH.

[loTeHumanpHble U HEOTEHIUAIIBHBIE CWIIBL. [lomenyuanvHasn sHepaus.

[ lomenyuanvnas snepeus ynpyeo 0eqpopmuposannou npysicunul. Ilomen-
YUANbHAs IHepeUs meia 6 0OHOPOOHOM epasumayuonHom noe. Ilomenyu-
anbHas JHepeus mena 8 2pasumayuoHHOM nojie 0OHOPOOHO20 wapa (6Hympu
u ene wapa). Bmopas kocmuueckasn ckopocmo. Tpemwvs kocmuue-cKast
CKOpPOCIIb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU
PHEPrUM CUCTEMBI TEJI. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SJHEPTUH. Ynpy-
eue u Heynpyaue CmoJKHOBEHUA.

Ypaenenue bepnynnu ona uoeanvroti H#HcuoKkocmu Kax cieocmeue 3aKona
COXpaHEHUS MEeXAHUYECKOU IHePIUU.

Texnuueckue ycmpoiicmeéa u mexHoio2u4ecKue npoyeccol: TBUKECHUE pa-
KET, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJNIET, 2UPOCKON, (pucypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE IBWXKEHUE. M3mepenue mowy-
HOCMU CUJIbL.

I3 menenue snepauy mena npu cosepuieHuy padomol.

B3anMHBIE ITpeBpalleHUs] KHUHETUHYECKON M NMOTEHINAIbHON SHEPTUNA IpU
IENICTBUM HA TEJIO CHJIBI TSKECTH U cuiibl ynipyroctu. Coxparnenue snep-
euu npu c600600HOM NAOEHUU.
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Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaxmuxkym
1. U3mepenue umnynvca mena no mopmo3HOMY nymu.
2. M3mepenue cunvl msazu, CKOpocmu Mooenuy I1eKmpomMoouns U MOuHO-
cmu CUbl msA2u.
3. Cpasnenue usmeHenus UMRYI6Ca Mmead ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coxpanenus uMnyibca npu ynpyeom 63aumooeticmsuil.
5. Usmepenue kunemuyeckou sHepauu meaia no mopmo3HoMy nymu.
6. Cpasnenue usmeHeHUss NOMEHYUATbHOU IHEP2SUU NPYHCUHBL C pabOMOl
CUIbL MPeHUs.
7. Onpedenenue pabomul Cuiibl mperus NPU O8UNHCEHUU Mmela NO HAKIOHHOL
NIIOCKOCMU.

Tema 3. Monekynsipraas ¢pusmka u repmorHamuka (24 daca)

Tema 3. MonekynspHas ¢pusmka u repmoguHamuka (49 yacon)

3.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOH Teopuu (9 yacoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOU Teopuu (15 yacor)

OCHOBHBIE MOJOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBrmxenue. Juddysus. Xapakrep ABIKESHUS U
B3aMMOJCICTBUS YaCTHLl BenlecTBa. MoJen CTpOeHUs ra3oB, KUAKOCTEH U
TBEPABIX TEJI U 0OBSICHEHUE CBOWCTB BEIECTBA HA OCHOBE ATHX MOJIEJEH.
Macca u pazmeps! Mosekyi. Konuuectso BemiectBa. [locTossHHas ABoraapo.
TemnoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana temneparyp
Lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUH UICAIbHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak
Mepa cpelHel KUHETUYECKOW SHEPTUH TEIJIOBOrO ABUKEHMSI YaCTHI ra3a.
[Ikana remneparyp Kenbsuna. ['a30Bble 3aK0oHBI. Y paBHEHNE MeHaene-
eBa—Kuaneiipona. 3akon [lansTona. M3omporieccrl B ujeanbHOM rase ¢ mo-
CTOSTHHBIM KOJIMUECTBOM BellecTBa. I'paduueckoe npeacTaBieHne H30mpo-
LIECCOB: M30TE€PMa, U30X0pa, n300apa.

Texnuueckue ycmpoticmea u npakmuyecKoe npumeHeHue: TepMOMeTp, dapo-

METD.
lemoncmpayuu
1. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHUE BEIECTBA,

dororpadurMoneKysa OpraHMueCKUX COeTUHEHUH.
2. OnbITHI 10 TG GY3UN KUTKOCTEH U Ta30B.

3. Mozaens 6pOyHOBCKOTO IBUKEHHS.

4. Monens onbita [ITepHa.

OcHOBHBIE MOJOXKEHUS MOJIEKYIsipHO-KnHeTHYeckoit Teopun (MKT), ux
onbITHOE 0O60cHOBanHue. Juddysus. BpoyHorckoe nBmkenue. Xapakrep
BUKEHUS U B3aUMO/ICHCTBUS YacTHUIl BelecTBa. MOJeNId CTPOCHHS T'a30B,
YKUIKOCTEN U TBEPBIX TN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MoAesel. Macca u pa3mepsl Mojekys (aToMoB). KonnuecTBo Beriie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl €€ usmepenus. [llkana
temneparyp Llenbcust.

Mopnenb naeansHoro raza B MKT: gacTunbl ra3a qBHKyTCSI XaOTUYECKUU
HE B3aUMOJEHUCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aK0HBI. Y paBHeHHEe MeHaeneeBa—KiranelipoHa.

AOcomoTHas Temneparypa (mkana remmneparyp KensBuna). 3akon Jlanb-
TOHA.

M3omporecchl B UJ1ealbHOM ra3e ¢ HOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['paduyeckoe mpencTaBiIeHHE U30MIPOLIECCOB: U30TEPMa, U30X0pa, U30-
Oapa.

CBs13b MEX Y TaBJICHUEM U CPEHEN KNHETHYECKOM YJHEprueH nocryna-
TEJIBHOIO TEIUIOBOT'O IBUKEHUS MOJIEKYJI HIEAIBHOTO ra3a (OCHOBHOE
ypaBHeHne MKT uzneanbHOro rasa).

Css13b abCOMOMHOL MeMnepanypbl MepMOOUHAMULECKOU CUCIEMbL CO Cpeod-Hell
KUHemuUYecKol dHepaueti NOCIYNAmenbHO20 Meni08020 08UNCEHUS €€
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5. OnbIThI, 10Ka3bIBAIOINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOIO
B3aUMO-/ICUCTBHUS.
6. Mozens, WIUTIOCTPUPYIOLIAs IPUPOTY JaBJICHUS ra3a Ha CTEHKH COCy/Ia.
7. OnbIThI, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUSI UAE€ATIBHOTO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomut

1. Omnpenenenne Maccsl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE
U3MEpPEHNI00bEMA KOMHATHI, JAaBICHUSI U TEMIIEPATYpPbl BO31YyXa B HEH.
2. VccnenoBanue 3aBUCUMOCTH MEXKy TapAMETPAMU COCTOSIHUS

pa3pekeH-HOro rasa.

yacmuy.
Texuuueckue ycmpoucmea u mexHono2uyecKue npoyeccyl. TepMOMETp, Oa-
POMETD, NnoIyUeHUe HAHOMAMEePUALos.

/lemoncmpayuu

Mojienu IBH>KEHUS YaCTHIL BEIIECTBA.

Moienb OpOYHOBCKOTO JIBUKCHHSI.

Buoeoponuk ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUS.

Juddy3us KuIKOCTEH.

Monens onbita [lITepHa.

[IpuTsxeHue MOJIEKYI.

Moienu KpUCTAUIMYECKUX PEMIETOK.

Habmroienue u rccneoBanre H30MpoIecCoB.

Yuenuueckuit skcnepumenm, nabopamopmnsie padbomaul, npaKmuKkym
Hccnedosanue npoyecca ycmano8ienus meniogo20 pagHo8ecUsl npu men-
1000 Mene medHcdy 2opsuell U X0100HOU BOOOII.

H3yuenue usomepmuueckozo npoyecca (peKkoMeH008aHO UCNOIb308AHUE
yugposoil 1abopamopuu).

H3yuenue usoxopnozo npoyecca. M3yuenue usobapno2o npoyecca.
[Iposepka ypaeneHus coCmosiHus.

3.2 OcHoBel TepmoanHamuku (10 acoB)

3.2 OcHoBBI TepMOAHAMUKH (20 4acoB)

TepmoauHaMuueckas cucreMa. BHyTpeHHs SJHEprus TEPMOAMHAMUYECKON
CHCTeMBbI M crIoco0bI e€ n3MeHeHHs. KomuecTBo TermioTs! 1 pabora. BHyT-
PEHHsIsI DQHEPIrUsl OJTHOATOMHOTO MI€AJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTb, KOHBEKLIM, U3Iy4CHUE. Y IelIbHAs TEINIOEMKOCTD Be-
niecTBa. Konm4ecTBo TEIIOTHI TP TEIUIONEpeaaye.

[Tonstre 06 aguabatHom npouecce. IlepBolit 3akoH TepMmonnHamMuku. [1pu-
MEHEHHE MEPBOro 3aKoHa TEPMOJMHAMUKH K H3ompoueccam. ['papudeckas
WHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.
TemnnoBbie MamuHbL. [IpuHIMIBL AeHCTBUS TEIIOBBIX MamuH. [Ipeo6paso-
BAaHM HEpruu B TerioBbIX MamuHax. KII/[ remtoBoit mammasl. [{uki
Kapno u ero KITJI. Oxonornueckue npo0iaeMbl TEIIO3HEPTETHKH.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue. TBAraTelb BHYT-
PEHHET0 CropaHusi, OBITOBOM XOJOJUIBHUK, KOHAULIUOHED.

/lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3a0anue enewnux ycrosuii ons T/ cu-
cmembl. Buewnue u enympennue napamempul. Ilapamempuor T/ cucmemol
Kax cpeOHue 3Ha4eHUs GeIUYUH, ONUCHIBAIOWUX €€ COCMOAHUE HA MUKPO-
CKONUYECKOM YPOGHE.

Hyneeoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/ cu-
cmembl K Mmenio6omy pagHo8ecuio.

Mopaenp UIeanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMa YpaBHEHUM: ypaB-
HeHue MenneneeBa—KnaneiipoHa M BeIpa)XK€HHUE JUIsl BHYTPEHHEN 3HEPIUU.
Y ca0BUS MPUMEHUMOCTH 3TOM MOJENIN: HU3Kasl KOHIIEHTPALMsS YacTHI], BbI-
COKHE TEMIIEPATYphl. BeIpaskeHHEe NIl BHYTPEHHEW DHEPIrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a. Keazucmamuueckue u necma-
muyecKue npoyeccoi.

OnemeHTapHas paboTa B TepMoauHamuKke. Boruncienue paboTsl o rpaduky
npoiecca Ha pV-auarpaMmme.

Tennonepenaya kak criocod U3MeHeHus BHyTpeHHel sHeprun T/ cuctemsl
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1.  l3MeHeHue BHYTpEHHEW SHEPTUH Tela MPU COBEPUICHUN pabOThI:
BBUIET IPOOKH U3 OyTBUIKHU M0 AEHCTBUEM CKAaTOI'0 BO3/lyXa, HArpeBaHue
a(upa BIaTyHHOU TpyOKe MyTéM TpeHUs (BUICOIEMOHCTPAIINS).
2.  V3MeHeHue BHYTpEHHEH SHEPruu (TeMIIepaTypsl) Tela MpH
TerIonepe-aaye.
3. OmnbIT o aanabaTHOMY PACHIMPEHUIO BO3AyXa (OTBIT C BO3AYIIHBIM
OT-HUBOM).
4.  Mopnenu napoBoil TypOUHBI, ABUraTessl BHyTPEHHET O CrOpaHus,
PEAKTUB-HOTO JBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot

1. smepeHue yaenbHON TEIOEMKOCTH.

6e3 coBepiieHust paboTsl. KoHBEK1MS, TEIUIONPOBOJHOCTD, U3TyUYECHHUE.
KonuyecTBo TemnoThl. TennoéMKoCTh Tena. YoenvHasn u Moasapras menio-
emxocmu gewjecmea. Ypasnenue Matiepa. Y enbHasi TENI0Ta CrOpaHuUs TOI-
nuBa. Pacué€T konmmdecTBa TEIIOTH pH Teronepenade. [Tonstue o6 agua-
6atHoM mporiecce. [lepBblit 3ak0H TepMOAMHAMUKU. BHyTpeHHSs s HEprusl.
KonruecTBo TEIIOTH U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprunT /]
CUCTEMBI.
BTopoii 3aK0H TepMOAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3a/1aH-
HOe paBHOBecHOE cocTosiHre T/l cucTeMbl MPOXOIUT €IMHCTBEHHAS a/iha-
Oara. AOcostoTHas TemiiepaTypa. Bropoii 3aKkoH TepMOIUHAMUKH IS
HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEpeIaTh TEIJIOTY OT OoJiee X0-
noHOTO Tena K 6onee Harperomy 0e3 kommneHcanuu (Knaysuyc). Heobpatu-
MOCTb IPUPOIHBIX TTPOLIECCOB. [IpUHITUTIBI IEMCTBUS TETUIOBBIX MAIIIHH.
KIIA. Makcumanbnoe 3nauenue KITJI. [ukn Kapno. Dkonorudeckue ac-
MEKThI CII0JIb30BAHUS TEIUIOBBIX ABUrareneil. TemnaoBoe 3arpsa3HeHne OKpY-
bKaroIIen cpeibl. Texnuueckue ycmpou-
CmMea u MmexHoI02uYecKue npoyeccsvl: X0I0JWIbHUK, KOHAULIMOHED, U3Eb-
HBII 1 KapOIOpaTOPHBIN IBUTATENN, NAp08as mypOuHa, noiyyeHue CepxXHu3-
KUX memnepamyp, Ymuiu3ayus «menjiogulxy» omxo008 ¢ UCNONb308aHUEM
Mensi06020 HACOCA, YMUIU3AYUS OUOOP2SAHUYECKO20 MONIUBA 0I5 8blPA-
OOMKU «MeNnso8o» U 21eKkmpoInepeuu. /lemoncmpayuu

1. I3MeHeHue TeMneparypsl Ipu a1uadaTHYeCcKOM pacuIMpeHUH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHHE yIENBHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CiocoObl UBMEHEHUs BHYTPEHHEW YHEPTUU.

5. UccnenoBanue agnabaTHOTO TpoIiecca.

6. KomnwvromepHvie mooenu menioguix ogueamenei.
Yuenuueckuit sxkcnepumenm, nabopamopnvie padomol, npaxmuxym

1. U3MmepeHue yenpHON TEII0EMKOCTH.

2. Uccnedosanue npoyecca ocmuvléanus eeujecmaa.

3. Uccneodosanue aouabamuozo npoyecca.

4. U3yueHue 63auMocBsasu IHep2UU MEHCMONEKVIAPHO20 83AUMOOelCMBUs.
U memnepamypsi KUNEHUS HCUOKOCMEL.

3.3 Arperatnbie cocTosiHus BerecTBa. @a3oBbie epexo bl (5 4acoB)

3.3 Arperatnbie cocTostHus BetiecTBa. @a3oBbie epexop (14 yacos)

[TapooOpazoBanue u KoHaeHcauus. Vicnapenue u kuneHue. AGCOIIOTHAS U

[TapooOpa3oBanue u KoHeHcalws. VicnapeHue v Kurenue. Y IelbHas
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OTHOCHTEIIbHAs BIIAXKHOCTh BO3Ayxa. HacellleHHbIN Map. YaelbHas Tem-
noTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHIIEHUS OT JaBlie-
HUSL.
Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctayos. JKunkue kpucramisl. CoBpeMeHHbIe MaTepuainsl. [nasienue u
KpUCTaTM3anus. Y aenabHas Temiora miasienus. Cyonuma-nusi.
YpaBHEHHE TEIMI0BOro OagaHca.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: TArpoMeTp u
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOIYUEHHSI COBPEMEHHBIX MaTepu-
aJIOB, B TOM YMCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOIHH.
/[emoncmpayuu

1. CgoiicTBa HACHIIIICHHBIX TTAPOB.

2. Kunenue npy NOHMKEHHOM JIaBJICHHH.

3. CriocoObI U3MEpeHus BIAXKHOCTH.

4. HabmoneHre HarpeBaHus 1 IUIaBJICHUS KPUCTAJUTMYECKOTO BELIECTBA.

5. JleMOHCTpanus KpUCTaJLIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol
1. smepeHue OTHOCUTENBHOMN BIaKHOCTH BO3/IyXa.

TEIUIOTa MapooOpa30OBaHUsL.

HacplineHHbie 1 HeHachIIeHHbIE Taphl. KauecTBeHHAst 3aBUCUMOCTh ILIOT-
HOCTHU U JaBJICHUS HACBIIIICHHOTO ITapa OT TeMIEPaTyphl, UX HE3aBUCH-
MOCTB OT 00BEMA HACKHIILIEHHOTO Tapa. 3aBUCUMOCTh TeMIIepaTyphbl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BrnaxHocTh BO3yxa. AGCOTIOTHAS M OTHOCUTENIbHAS BIaKHOCTh. TBEpIOE
teno. Kpucrannumueckue u amop@Hbie Tena. AHU30TPOIHUS CBOHCTB
KkprcTayuioB. [IaBienue u KpucTauu3amus. Y 1esibHast TeIUI0Ta IUIABICHHS.
CyOmumarusi.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Moodynv
FOnea. [Ipeoden ynpyaux deghopmayuil.

Tennosoe pacwupenue sxcuokocmel u meépovix mei, 00bEMHOE U TUHell-
Hoe pacuupenue. AHeapMoHU3M Menlo8blX KOJIeOaHUll Yacmuly eeuecmea
KaK NpUYUHa menyiog8o2o pacuupenusi mei (Ha KauecmeenHoM YposHe).

[ [peobpazosanue snepauu 6 pazosvix nepexooax. Ypasnenue meniogozo
bananca.

[losepxnocmuoe namsiceHue. Koagppuyuenm nosepxnocmmuoco mamsoice-
nus. Kanunnsapuvie aenenus. /laenenue noo ucKpueiéHHoU NOSEepXHOCHbIO
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpouicmea 1 mexHoI02UYecKue npoyeccol. KUIKAe KpH-
CTaJIJIbl, COBpEMEHHBIE MaTEPUAJIbL.

/lemoncmpayuu

TennoBoe pacmupenue. CBoiicTBa HaCHIIEHHBIX MapoB. Kunenne. Kume-
HUE TPY TOHKEHHOM JIaBJICHUU.

H3mepenue cunvl nogepxnocmuo2o Hamsadjicenust. Onvinmul ¢ MbLIbHLIMU
naEHKAMU.

Cmauusanue. Kanunnsapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CU.
Crnioco0sI u3MepeHus BiIaXHOCTU. MccrneoBanne HarpeBaHus U TIaBJe-
HUSI KPUCTAJUTMIECKOTO BEIIECTBA.

Buowl deqhopmayuii. Habnrooenue manvix oegpopmayuti. Yuenuueckuil
IKCnepumenm, 1adopamopusie padomusl, npakmuxkymizyuenue
3aKOHOMEpHOCIeEl UChAPEHUS HCUOKOCME.

H3mepenue yoenbHoU meniomsl nIANeHUsl 160d.

H3yuenue ceolicme HaACbIWEeHHbIX NAPos.
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M3mepenue abcoMOTHON BIQYKHOCTH BO3/1yXa U OIICHKA MacChl MapOBB
[IOMEIICHUU.

U3zmepenue kodgpuyuenma nogepxHoCmHO20 HAMANHCEHU.

H3zmepenue mooynsa FOuea. Mccreoosanue 3agucumocmu depopmayuu pe-
3UH06020 0OpA3YA OM NPUNONHCEHHOU K HEMY CUTTbL.

Tema 4. Dnekrpoannamuka (22 Jaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocratrka (10 yacos)

4.1 Dnexrpudeckoe nose (24 yaca)

OnexTpuszanus Tea. DIEKTpUUEeCKUi 3apsai. [IBa BUAA AJIEKTpUYECKUX 3a-
psnoB. [IpoBOJHUKM, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS QJIEKTPUYECKOTO 3aps/a.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 3J1eKTpUUECKUi 3a-
psia. DnexTpuueckoe nose. HanpsxEHHOCTh 2nekTpudeckoro mods. [pun-
LU CYNIEPIIO3ULINN AIEKTPUUECKUX IToJIeH. JINHUU HanpsyKEHHOCTH 3JIeK-
TPUYECKOTO MOJIS.
Pabora cuit anekTpocraTiudeckoro modis. [Torennuan. Pasaocts moteHma-
110B. [IpOBOIHUKY U TUANEKTPUKH B AIEKTPOCTATUUECKOM Mosie. Juamek-
TpUUECKasl IPOHULIAEMOCTb.
OnextpoéMkocTb. KonaeHcaTop. DNeKTpoEMKOCTD INIOCKOT0 KOHAEHCA-Topa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa.
Texnuueckue ycmpoucmea u npakmuyeckoe HpumeHeHue: SIEKTPOCKOI,
PIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPOIpHoo-
OB, KOHJEHCATOP, KOIMPOBAJIbHBIN anmnapar, CTpyHHBIN IPUHTED.
lemoncmpayuu

1. YcrpoiicTBO ¥ MPpUHILIKII IEUCTBUS IIEKTPOMETPA.

2. BzaumopeiicTBrEe HadIEKTPU30BAHHBIX TE.

3. DIIEKTpUYECKOE MMOJIe 3apSKSHHBIX TEJl.

4. ITpOBOJTHUKY B DJIEKTPOCTATUUYECKOM TIOJIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. J{M3JIeKTPHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

7. 3aBUCHUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA U

IUIACTHH, PACCTOSHUS MEKY HUMU U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

8. DHeprus 3apsHKeHHOTO KOH/IEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot
1. smepeHue 31eKTpoEMKOCTH KOHJIEHCATOpa.

DJIeKTpU3alus Tel U e€ MposiBJICHUs. DIeKTpudecKuid 3apsia. [IBa Bua
PIEKTPUYECKUX 3apsiioB. [[pOBOAHUKH, AUSIEKTPUKH U TIOJTYTIPOBOJHUKH.
DJIEeMEHTAPHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPaHEHUs AJIeKTpUYe-
CKOIO 3apsijia.

B3zaumopeiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona.
OnexTpuueckoe nose. Ero aeiicTBue Ha AIEKTPUYECKUE 3apsi/Ibl.
Harnpsox€HHOCTh 3nekTprudeckoro nois. [IpoOHsrii 3aps. Jluaun Hanps-
PKEHHOCTU JIEKTpUUECKOro moJig. OAHOPOIHOE AIEKTPUUYECKOE TOJIE.
[loTeHIMaTbHOCTD 3JIEKTPOCTATUUECKOTO N0JIA. Pa3HOCTh MOTEHLIUATIOB U
HanpspkeHue. [loTeHnuanbHas sHeprus 3apsiia B AJIEKTPOCTATHYECKOM
nosie. [Torennman anekrpocrarnyeckoro noss. Cesa3b HAPSHKEHHOCTH
[0JI1 ¥ Pa3HOCTH MOTEHLIMAJIOB AJIs 3JIEKTPOCTaTUYECKOT0 MOJIs (KaK o1
HOPOJIHOTO, TaK U HEOJAHOPOIHOTO).

[TpyHLIMI CYyNIepIIO3ULINH AIEKTPUUECKUX MOJIEH.

[ lone moueunoeo sapsoa. Ilone pasnomepro 3apsxcennoui cgpepul. Ilone pas-
HOMEPHO 3apsdceHH020 no 00vémy wapa. Ilone pasHomepro 3apsaxicenHot
beckoneunou niockocmu. Kapmunol nunuti HanpsasjcénHocmu 9mux noueu

U SKEUNOMEHYUATIbHBIX NOBEPXHOCHIEN.

[IpOBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHE PAaBHOBECHUS 3apsIOB.
JIMPIEKTPUKH B 3IEKTPOCTATHYECKOM TToiie. J(ManmekTpruyeckasl mpoHMIae-
MOCTb BEILECTBA.

Konpaencarop. 2nekTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOPA.

[ lapannenvHoe coedunenue konoencamopos. [lociedosamenvroe coedune-Hue
KOHOeHcamopos. JHEPTUs 3apsHKEHHOT0 KOHJIGHCaTopa.

/[sudicenue 3apsceHHOU Yacmuybl 8 0OHOPOOHOM IJIeKMPUYECKOM noJle.
Texnuyeckue ycmpoticmea u mexHoi02u4ecKue npoyeccol: SEKTPOCKOIL,
DIIEKTPOMETP, DIEKTPOCTATUUECKAs 3aLUTA, 3a3EMJICHHE JIEKTPOIIPHOOPOB,
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KOHJ/ICHCATOPHI, 2cenepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOoCTBO M MPUHIIUI JCHCTBUS AJIEKTPOMETPA. DIEKTPUUECKOE T0JIE 3a-
PSDKEHHBIX MAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apSDKEHHBIX TTACTHH.
(Mooenwb anekmpocmamuueckozo eenepamopa (Ban oe I paagha).
[TpOBOTHUKY B 3JCKTPUICCKOM TOJIE. DIEKTPOCTATHYECKAsK 3aIlIUTA.
Yempoiicmeo u deticmeue konoencamopa nocCmosiHHOU U nepeMeHHOU ém-
KOCMU.

3aBUCHMOCTH 3JIEKTPOEMKOCTH ILIOCKOTO KOHACHCATOPA OT IJIOMIA/IH TTa-
CTHH, PACCTOSHUS MEXIy HUMH H JUIJICKTPUUCCKOHN TPOHUIIAEMOCTH.
DHEPTHs MISKTPUICCKOTO TOJIS 3aPsKEHHOTO KOHICHCATOPA.

3apsoka u paspsaoka KoHOeHcamopa yepe3 pe3ucmop.

Yuenuueckuit skcnepumenm, nabopamopmsvie padomol, NPAKMuUKym
Oyenka cun 63aumoO0eucmeusi 3apsAadNCeHHbIX mej.

Ha0On100enue npespawjenuss SHepeUul 3apanicenHo20 KOHOeHcamopa 6 JHep-
U0 U3TYYEHUs.

ceemoouooa. M3zyuenue npomexkanus moxa 6 yenu, cooepicaujell KOHOeHca-mop.
Pacnpedenenue pazHocmu NOMeHyuailos (HanpsjiceHus) npu nociedosd-
MeNbHOM COeOUHEHUU

KoHOeHncamopos. Hccnedosanue paspada KOHOeHCamopa yepes pesucmop.

4.2 TlocrostHHBIH AekTpryeckuii Tok. Toku B pasHbiX cpefax (12 gacos)

4.2 TTocTOSIHHBIH dIIEKTpUYECKHii TOK (24 Jaca)

DNEeKTpUYECKU TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mc-
TouHHKH ToKa. Cuia Toka. ITocToSHHEIN TOK.

Hanpspxenue. 3akon OMa 1J1s y9acTKa IeTH.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AETBHOE COPOTUBIIEHNUE BEIIECTBA.
[TocnenoBarenbHOE, TApAIIENBHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHU-
KOB.

PaGora snextpudeckoro Toka. 3akoH Jxoymsi—IJIennia. MOMHOCTH d71eK-
TPUYECKOTO TOKA.

O/1C u BHyTpeHHEE COPOTUBIIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa J1sl oJA-HOU
(3aMKHYTOH) 251ekTpuueckoit emu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAsi MPOBOJAUMOCTb TBEPMABIX METAIIOB. 3aBUCUMOCTb COIPO-
TUBJICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXITPOBOAUMOCTb.
DneKTpuUecKuid TOK B BakyyMe. CBOMCTBA DIIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTosiHHBIN TOK. Y CIOBHS CyILIECTBOBAHUS MOCTOSIHHOIO
hnekTpudeckoro Toka. Mcrounuku Toka. Hanpsokenue U u 3/1C E. 3akon
Oma 11 ygacTKa [eTH.

DNIEKTPUUECKOE COMPOTUBIICHNE. 3aBUCUMOCTb COITPOTUBIIEHHS OHOPO/I-
HOT'O MPOBOJIHUKA OT €0 JJIMHBI U TUIOIIA/IU TIOTIEPEYHOT0 CEYEHUSI.

Y nenpHOE CONPOTHBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapayielbHOE, CMEIIAHHOE COECIUHEHHUE IMPOBOHU-
KOB. Pacuér pa3BeTBIEHHBIX IEKTpUUECKUX Lenel. [lpasuna Kupxeoga.
Pabora anekrpudeckoro Toka. 3akoH J[xoyns—IleHua.

MOIIHOCTD 3JIEKTPUYECKOTO TOKa. 1eniosas MowHOCMb, 8bl0ensemMds Ha
pesucmope.

OJIC u BHYTpEHHEE CONMpPOTHUBIICHHME HMCTOYHUKA TOKa. 3akoH Oma st
MOJTHOU (3aMKHYTOM ) 2JICKTPUYECKOM 1ermu. MOIIHOCTh HCTOYHHKA TOKA.
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[TonmynpoBoauuku. CoOCTBEHHAs M TPUMECHASI IPOBOAUMOCTb MOJIYIIPO-
BoAHHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBEIE TPHOOPEI.
DNEeKTPUYECKUM TOK B paCTBOPAX M pacIuiaBax 3J1€KTPOJIUTOB. DIEKTPOIIHU-
TUYECKAs IUCCOLUALINS. DIIEKTPOIIHU3.
DnekTpruyeckuil TOK B razax. CaMOCTOATENbHBINA U HECAMOCTOSTENIbHbIAPA3PsI.
Mounnus. [lnasma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMnepMerp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEHHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYM- HBIH
MO, TEPMUCTOPBI U HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN JHO/,
rajlbBaHUKA.
/[emoncmpayuu

1. W3mepenue cuiibl TOKA U HAIIPSHKEHHUSL.

2.  3aBUCHMOCTH CONPOTHUBIICHUS IMINHIPUYECKUX MPOBOJHUKOB OT

JUTHHBI, TUIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

3. CmemianHoe COeTMHEHUE TPOBOIHUKOB.

4. Ilpsmoe uzmepenue IC. KopoTkoe 3aMbIkaHue ralbBAHUYECKOTO JJ1e-

MEHTa U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

5. 3aBUCHUMOCTb COIPOTUBIIEHHUS METAINIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. HckpoBoii pa3psa u IpOBOJAUMOCTH BO3yXa.

8.  OIHOCTOPOHHSS MPOBOUMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomol

1. 3yueHue cMenIaHHOTO COeTUHEHUS PE3UCTOPOB.

2. Usmepenne D/1C ucToyHmKa TOKa M €ro BHyTPEHHETO COMPOTHUBIICHHUS.

3. HaburoteHue amekTposmsa.

KopoTtkoe 3ambikaHue.

Konoencamop 6 yenu nocmosnHHo20 moxa.

Texuuueckue ycmpouicmea u mexHon02udecKue npoyeccyl. aMInepMmeTp,
BOJITMETP, PEOCTAT, CYETUHUK NIEKTPUIECKOU SHEPTUH.

lemoncmpayuu

M3mepeHune cuiibl TOKA U HAMPSHKCHUSL.

Hccnedosanue 3asucumocmu Cuibl MoKa Om HAnpaxiceHus O0Jis pesucmopa,
1amnbl Hakanueanus u c6emoouooa.

3aBHUCHUMOCTh CONTPOTUBJICHUS [IWIHHIPUUECKUX TPOBOJHUKOB OT JJINHBI,
[JI0MIA/IM TIOTIEPEYHOT0 CEUEHUs U MaTepHaia.

Hccnedosanue 3agucumocmu Cuibl moka om COnpomueieHus npyu nocmo-
[SIHHOM HANPSICEHUU.

[Tpsmoe n3mepenne DJ[C. KopoTkoe 3amMbIkaHNE rallbBAHUYECKOTO JJIe-
MEHTA U OLIEHKa BHYTPEHHEr 0 CONpoTuBIeHus. Cnocobwvl coeduneHus uc-
moynukos moka, I/]C bamapeii.

Hccnedosanue paznocmu nomeHyuaios mexcoy noacamu UCMOYHUKA
MoKa om cuibl MoKa 6 yenu.

Yuenuueckuit s3xcnepumenm, nabopamopnuie pabomaol, npAaKMuKym
Hccnedosanue cmeuanno2o coeouHenus pe3ucmopos.

H3mepenue yoenbHo2o conpomuesiienist npo80OHUKOS.

Hccnedosanue 3a8ucumocmu Cuibl MoKa Om HAnpsiCceHus O 1amMnbl
HAaKATUBAHUS.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa).
W3mepenne D/]C u BHyTpEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.
Hccneoosanue 3asucumocmu 3/[C eanveanuyeckozo snemenma om epe-
MeHU npu KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuaios mexcoy noaocamu UCmoyHUuKd
mMoKa om cuibl MoKa 6 yenu.

Hccnedosanue 3a8ucumocmu noie3Hou MOWHOCMU UCTOYHUKA MOKA OM
CUbl MOKA.

HaGmronenue snextponmsa

4.3 Toku B pa3HbIX cpeaax (6 4aco)

DnexTpuuecKas MPOBOAMMOCTb Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS NPO-
BOAMMOCTB TBEPABIX METAJIJIOB. 3aBUCUMOCTb COIIPOTUBJICHUS METAJNIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
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DIEKTPUUECKUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. Co6cTBEHHAS M IPUMECHAS IPOBOAMMOCTD MOTYIIPO-
BoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoHUKOBbIE TPHOOPHI.
DJEKTPUUECKUN TOK B 3JICKTPOIUTAX. DIEKTPOIUTHUECKAS UCCOIIUAIIMS.
OnekTposin3. 3akoHbl Papazes i ANEKTPOIU3A.

DJIEKTPUUECKUI TOK B Ta3ax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbIN
pa3psa. Paznuunble TUITBI caMOCTOSATENBHOTO paspsaa. Monnus. [1na3ma.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue. ra3opa3psaHble
JIaMIIbl, JIEKTPOHHO-IIyueBast TpyOKa, MOJIYIIPOBOJHUKOBBIE TPHUOOPHI:
MO/, TPAH3UCTOP, (POTOAMO/, CBETOANO; TaJbBaHUKA, pPaQUHUPOBAHHE
MeIH, BBITUIABKA aIFOMUHHUS, DJIEKTPOHHASI MUKPOCKOTIIHSL.
lemoncmpayuu

3aBUCUMOCTh COIPOTUBIIEHUS METAJUIOB OT TemMrepaTypsl. [[poBogumMocTs
DIIEKTPOJIUTOB.

3axonvl anexkmpoauza Papaoes. ckposoii pa3pso u nposoouMocms 603-
oyxa.

CpasHenue npogooumocmu Memannos u NoxynpPOEOOHUKOS.
ORHOCTOPOHHSISI IPOBOAUMOCTD INOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, npaxmuxym
Habmtoienue anexrponusa. M3mepenue 3apada 00HOB8ANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomueienus mepmopesucmopa om mem-

nepamypei.
Cusamue 801bmM-AMNEPHOU XAPAKMEPUCTMUKU OUOOA.

®U3UUYECKUN TIPAKTUKYM (16 1acos)

Cnocobul usmeperusi Qu3UYecKux 6eIUUUH C UCNONb30BAHUEM AHANO208bIX U
YUPDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMNLIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abcomomuvle u OMHOCUMENbHBLE NOSPEUHOCIU USMEPEHUL (DU3UUECKUX
eeauuun. Oyenka epanuy noepeunHocmeil.

[Iposedenue KOCGEHHbIX UBMEPEHUN, UCCIe008aAHULl 3agucumocment u3u-
YeCKUX 6eIUYUH, NPOBEPKA NPedNIONHCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa3oenax «Yuenuueckuil dKCnepumenm, id-
bopamophbvie pabomvl, NPAKMUKYMY).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)

25




TemaTnueckoe mianuposanue kKypcal( kiace

ba3oBblii ypoBeHb (2 yaca)

VYray0onenusiit ypoeHs (5 yacoB)

HUYECKOTo JBMKeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemenienue, CKOpocTh (CpeHsst CKOPOCTb,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM

TOYKHU, UX ITPOCKIUU HA OCHU CUCTCMbI KOOPpAWHAT.

Kon-Bo [Tema: ®u3nka 1 MeTOAbI HAYYHOI0 MO3HAHHUS 2/54 Koi-Bo
JacoB JacoB
1 du3nka — Hayka o npupoje. HaydHnbsie MeTOIbI Mo-
3HAHUA OKpY)Karolero Mupa. Posb skcriepuMenTta u
TEOPUU B TPOIIECCe MO3HAHUS PUPOJIbI. DKCIICPH-
MEHT B pu3uke. MoaenupoBanue pu3nueckux sipie-
HUW U IIPOLIECCOB.
JlemoncTpanuu 1. AHanoroBsie v IU(POBBIE U3Me-
PUTEIbHBIC PUOOPHI, KOMITBIOTEPHBIC TATYUKH.
1 Hayunbie runoressl. Gusnueckue 3aKOHbI U TEOPHUHU.
["paHUIBI TPUMEHUMOCTH (PU3UIECKIX 3aKOHOB.
[IpunHimn coorBercTBUs. Poib u Mecto Gpu3uku B
(GhOopMHpPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI
MHUpa, B TPAKTUYECKON A TETbHOCTU JTIOACH.
Cnocobwi usmepenus (huzuueckux 8eluyUt (AHaI0208vle U Yugposvle usmepu- 1
meibHble npudboOpPsvl, KOMNbIOMEPHbIe damyurkosvle cucmemsl). Ilocpewtnocmu u3-
Mepenutl puzuieckux enudun (abCoNOmMHas U OMHOCUMENbHASL).
Mooenuposanue guzuueckux s81eHull U npoyeccos (MmamepuaivbHas mouka, ao- |1
CONIIOMHO MBEPOOE Melo, UOeAIbHASL HCUOKOCMb, UOEAIbHbLL 243, MOYeYHbLU 3d-
ps10).
/labopamopnas paboma. H3zmeperue cuibt moxa u HanpsiceHus 8 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHANIO208bIX U YUPDPOBLIX UsMEPUMeNbHbIX NPUOO-
pos.
Tema: Mexanuka  18//35u4
Kunemaruka 4/104
1 Mexanuueckoe aBrxkeHrne. OTHOCUTETHHOCTh MeXa-
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CrnosxeHue nepeMeIeHni U CII0)KEHUE CKOPOCTEM.
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nBrokeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKO-
POCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTepU-
aJIbHOM TOUYKH OT BpeMeHH. CBOOOAHOE NajIeHue.
Y ckopeHue cBOOOIHOro NaJCHUsL.

lsudicenue mena, OpoueHHo20 noo y2iomM K COPU3OHMY..

3asucumocms KOOpOUHam, cKOpOCMU U YCKOPEHUsI MAMEPUATbHOU MOYKU OM
8peMeHU U Ux epaguxu

Peutenue 3aoau no meme «/leudxcenue mena, 6poulenHo20 noo y2iom K 2opu-
30HmY. »

KpuBonuneliHoe 1BuxeHue. [[BukeHne Marepualib-
HOM TOYKH 11O OKPYKHOCTH C TOCTOSIHHOM IO MOAYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOPOCTb.
[lepuon u yactota obpamenus. LlenTpoctpemurens-
HOE YCKOPEHUE

JIaGoparopHas pabota: M3yueHue HepaBHOMEp- HOTO
JIBUKEHMSI C LIEJIbIO OIpeIeIeHHs] MTHOBEHHOM
CKOpOCTH.

. LJlenmpocmpemumenvroe (HopmanbHoe), KacamenvHoe (maneeHyuaIbHoe) u no-
HOe YCKOpeHUue MamepuaibHol modYKu

Pewienue 3a0au

/labopamopnas paboma: Hccrnedosanue 3a8ucumocmu nepuooa 00paueHus Kouu-
4eCK020 MAAMHUKA OM e20 Napamempos

Iunamuka 7/104+

[IpuHIMIT OTHOCUTENBHOCTH | anuies. [lepBbiii 3a-
KOH HproToHa. IHepLManpHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [IppuHIMnD cynepno3sunuy cui.
Bropoii 3axkoH HproTOHA 11711 MaTepraibHOM TOYKH.
Tperuii 3aKkoH Hpr0TOHA /1711 MaTepUAIBHBIX TOUEK

[Heunepyuanvhule cucmemvl omcuéma (onpeodenenue, npumepsl). Bec mena, 06u-
DICywe2ocs ¢ yckopenuem
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Cratuka (1 u3 4) Crooicenue cui, NPULONCEHHBIX K MEEPOOMY MEILY.

Craruka (2 u3 4) Ilenmp msascecmu mena.

3aKoH BceMUpPHOT o TAroteHus. Cuina tsxectu. [lep-
Basi KOCMUYECKasi CKOPOCTh

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

OKEUBANEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCbL. 3A8UCUMOCTb YCKOpe-
HUsL c60000H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbL U OM 2e02pa-
Guueckoti wupomul. JeusiceHue HebecHvlx men u ux cnymuuxos. 3akonvl Kennepa.

/lasnenue. ' uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «/[unamurxay

Tpenue. Buabl TpeHus (mokosi, CKOJIbXKEHUsI, Kaye-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuia TpeHus nokos. Koadduuuent
TpeHusi. Cuia ConpoTUBIIEHUS NTPH JBUKEHUU Tella
B YKUJIKOCTHU WU rase.

[locTynarenbHoe U BpallateiabHOe JBUKEHHE a0co-
JTFOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [lieuo
CWJIBL. Y CIIOBHS paBHOBECHS TBEPAOTO TEA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pagrnosecue.
labopamopnas paboma: Hsmepenue koagghuyuenma mpenus no eenuyune y2io-
6020 K0a¢puyuenma 3asucumocmu Fmp(N).

[ Ipaxmuxym «M3mepenue pagnodeticmsyroujeti cui npu 08UlCeHUU opycKa no
HAKJIOHHOU NAOCKOCTUY

[ Ipakmuxym «H3mepenue pasnooeticmsyroueti cui npu 08udceHuu bpycka no
HAKJIOHHOU NAOCKOCTUY

JlaGopaTopHas padota «/cciaenoBanue yciaoBHil paB-
HOBCCHUA TBépI[OFO TCJ1a, UMCIOLICTO OCh BPAILLICHUS).

(Cratuka 4 u3 4) JlabopatopHas pabora «/3yueHue yCTOHYMBOCTH TBEPIOTO

TCJIa, UMCIOLICTO IUIOIAAb OIIOPEL.»

3akoHbI coOXxpaHeHHsI B Mexannke 6/10
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VIMIynibc MaTepraabHONU TOUKH (Tea), CHCTEMBI Ma-
TEPUATILHBIX TOUEK. VIMITyJIbC CUIIBI M U3MEHEHHUE UM-
yJIbCa TejIa. 3aKOH COXpaHEeHUs uMnyibca. PeakTus-
HOE JIBUYKEHUE

\Momenm umnynvca mamepuanvHou mouku. Ilpedcmasnenue o coxpanenuu mo-
MeHma UMNYbCea 8 YeHMPATbHbIX NOJISX.

[[enmp macc. Teopema o osudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3aK0H COXPAHEHUA UMN)IbCa»

PabGora cuiibl. MOIIIHOCTE CHUIIBI.

Kunernueckast 3Heprus MaTepHaIbHOM TOUKU. Teo-
pema 00 U3BMEHEHNUN KHHETHYECKON YHEPTuu.

[Paboma cunvl Ha ManioM U Ha KOHeYHoM nepemeujenuu. I paghuueckoe npedcmas-
1enue pabomul cuibl.

[ I[pakmukym «Hzmepenue umnynvca meaa no mopmo3HOMY RYMU.»

[ Ipaxmuxym « Usmepenue umnynibca mena no mopmo3HOMY HYymu.»

[lorenunanpHas 3Heprus. IloreHnnanpHas sHeprus
yrpyro aegopMupoBaHHON NpyxuHbI. [loTeHnanb-
Hasi DHEeprus Tena Boau3u nosepxHoctu 3emiu. [lo-
TEHLMAJIbHBIE Y HEITOTCHIIMAIbHbIE CHIIbL. CBSA3b pa-
00ThI HEMOTEHIIUAIBHBIX CHJI C ©3MEHEHHUEM MEXaHU-
YECKOM DHEPIUU CUCTEMBI TEIl

3aKOH COXPAaHEHUsI MEXaHUYECKON dHEPTuu. YIIpyrue
1 Heynpyrue cTojJKkHoBeHUs. JlabopaTtopHas

pabota «3yuenune abCOMOTHO HEYIIPYTOTo yaapa ¢
[MOMOIIBIO JIBYX OJIMHAKOBBIX HUTSIHBIX MasiTHUKOBY

HomeHuuaﬂbHa}z OHepcusl mend 6 OOHOPO()HOM cpasumayuOHHOM noJie. Ilomen-
UUAIbHAA DHepcUusl mela 6 cpasumayuOHHOM nojie OdHOpO@HOZO wapa (eHympu u

gHe wiapa). Bmopas kocmuueckas ckopocmo. Tpemvsi kKocmMuieckas cKkopocma.
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Vpasnenue Bepnynnu 0ns uoeanbHot ¥}uoKoCmu Kaxk cieocmeaue 3aKoHa coxpame-
HUS MEXAHUYECKOU IHEP2ULL.

labopamopuas paboma « Onpedenenue pabomul CUbl MPEHUsL NPU OBUNCEHUU
mena no HAKIOHHOU NIOCKOCU. »

Tema: MonexkyasipHasi pu3nka u repmoanHamuka 24/49

OCHOBBI MOJICKYJIIPHO-KHHETHYeCKON Teopuu 9/15+3 (mpakTukym)

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH U X ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nekenue. Juddysus. Xapaxkrep 1BuKeHUs U B3au-
MOJEHCTBUSA YacCTUL BeulecTBa. Moienu cTpoenus ra-
30B, KHUJKOCTEH U TBEPBIX TNl U OOBSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJEIIEH.

Macca u pazmepbl MosieKyJ. KonuecTBo BeniecTna.
[Toctosnnas ABorazpo. TenoBoe paBHoBecue. TeM-
rneparypa u e€ uamepenue. lllkana remnepatyp Liens-
cHst

Pewerue 3a0au

Pewerue 3a0au

Vlabopamopnas paboma: Hcciedosanue npoyecca yCmaHo8ieHust Meniogoeo
[pasrosecus npu meniooomene mexcoy 2opsaueli U X0a100HOU 80001

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MO-
NEeKyJIIPHO-KMHETUYECKOM TEeOpUH UAeabHOTO rasa.

AOCOII0THAs TeMIIepaTypa Kak Mepa cpeiHel KiuHe-
TUYECKON PHEPTUHU TEIJIOBOTO JIBMXKEHHS YaCTHUII
raza. [[Ikama temneparyp KenbBuHa.

\Mooenv uoeanvrnozo eaza ¢ MKT: uacmuywl eaza 08uxicymcs Xxaomudecku u He
83aUMOOCUCMBYIOM OpYe C OPY2OM

Ces3b abcontomuoll memnepamypvl mepMoOUHAMUYECKOU CUCIEMbL CO CpeoHell
KUHemu4eckou dHepauell NOCMynameibHo20 Mmenio8020 0BUNCEHUsL €€ Yacmuy
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Peuwenue 3a0ay no meme ((OCHO6H0€yp618H€HM€ MOJZ@KyJZ}ZpHO'KUHemull€CK012
meopuu»

["a30BbIC 3aKkOHBI. Y paBHeHUE MeHeneeBa—NKoa-
neiipona. 3akoH [lanbToHa

I/Isonpoueccm B HACaJIbHOM Ia3€ C IIOCTOAHHBIM KO-
JINYCCTBOM BEUICCTBA

[Ipakmukym «H3yuenue uzomepmuyecko2o npoyecca (PeKkoMeHO08aHo UCHOb30-
samue Yu@poasot 1abopamopuis).»

[ Ipakmuxym « U3yuenue uzomepmuuecko2o npoyecca (pekomeH008aHo UCHOIb30-
samnue yughposoii 1abopamopuu). »

(Pewenue 3a0ay no meme «I azosvle 3aKonbly

['pacduueckoe npeacTaBieHUE U30MPOLIECCOB: U30-
TepMa, u30Xopa, nzodapa.

JlaboparopHas pabota: OnpenencHie MacChl BO3TyXaB
KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHHi 00bhEMa
KOMHAThI, JaBJICHUA U TECMIICPATypPhl BO31yXa B HEW.

JlabopaTopHas pabota «3ydeHne n300apHOro nporecca

[Pewtenue 3a0au no meme «Hzonpoyeccwl 6 uoeanbHom eaze ¢ NOCMOSHHbIM KOAU-
yecmeom éeujecmaa. I pagpuueckoe npedcmasienue u30npoyeccos: uzomepma,
usoxopa, uzobapa»

[Pewenue 3a0au no meme «HM3onpoyeccul 8 U0eanbHOM 2a3e ¢ NOCIMOAHHbIM KOJIU-
yecmeom eewecmea. I paguueckoe npedcmasnenue uzonpoyeccos: uzomepma,
uzoxopa, uzobapay

Ob6obwarowuii ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOU MeopUU»

OcHoBbl TepMogunamMukn 10/20

TepMonnHaMuyeckas cuctema. BHyTpeHH:s SHEPrus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHusi. KomnyuecTBO TeTIoTh 1 padoTa.

BHYTpCHHSISI SHEPTHUA OAHOATOMHOI'O HI€AJIbHOT'O
rasa.

3aoanue enewnux ycaosuil onsa T/ cucmemol. Bnewnue u énympennue napa-
wemput. Ilapamempuor T/ cucmemul kak cpeOHue 3Ha4eHus 6eauyut, ONUCbI8Al0-
wux eé cocmosnue Ha MUKPOCKONUYECKOM YPOBHe.
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Hyﬂ€60€ Hauaio mepMOaUHaMMKU. CCZMOI’ZPOI/IS’@OJZbHClﬂpeJZaKCCZI/{I/l}Z Tﬂ CuUcnmemslK
menjio60mMy pasHoOBECUIO.

(MoOenb udeanbHo2o 2aza 8 mepmMoOUHAMUKe — CUCEMA YPAGHEHULL: YPaGHeHUe
(Menoeneesa—Knanetipona u evipasiceHue 0Jisi BHYmMpeHHell IHepeUul. Yciosus
NPUMEHUMOCINU IMOU MOOENU: HU3KAS KOHYEHMPayus Yacmuy, 6blCOKUe memne-

[pamypwi

Buibl Terionepeaaun: TEmIONPOBOIHOCTh, KOHBEK-
11, U3ITy4eHHe. Y IebHast TeII0EMKOCTD BEIlleCTBA.
Ko1uecTBO TEIIOTHI IPH TEIJIONEpeaaye.

[TonsTue 06 annabaTHOM mporecce. IlepBriil 3aKoH
TEPMOIUHAMUKH

Ksazucmamuueckue u Hecmamuueckue npoyeccyl.
OnemenmapHas paboma 6 mepmoouHamuke. Buiuucnenue pabomet no epaghuxy
npoyecca Ha pV-ouacpamme

Yoenvnas u monapnas mennoémxocmu eewjecmsa. Ypaenuenue Matiepa

Yoenvnas mennoma ceopanus monausa. Pacuém xonuuecmsea meniomol npu
menionepedaue

[IpMeHEHHE TIEPBOTO 3aKOHA TEPMOIMHAMHKH K
n3ormporeccam. [ 'padudeckast ”HTEpIIpeTaIus pa-
0OTHI raza.

Bropoii 3akoH TepmoanHamMuku. HeoGpatumocTsb
[TPOLIECCOB B IIPUPOJE.

|Pewienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKoHa mepMOduHaMuKu K U30-
npoyeccam»

[Konuuecmseo menniomsl u paboma kax mepvl usmeHenus Hympenneu snepeuu T/
cucmembl

Bmopoti 3aKkoH mepMoOUHAMUKU 0151 HEPABHOBECHBIX NPOYECCO8. HEBOZMONHCHO
nepeoams menyiomy om 6ojee X0100H020 mena K bojee Hazpemomy 6e3 KOMNEH-
cayuu (Knayzuyc).

TenmoBbie MaKHBL. [ [puHIMIBI AEHCTBHS TETIOBBIX
MarvH. [IpeoOpa3oBaHus SHEPTUU B TETLIOBBIX Ma-
mrHax. K111 remoBoit mammnel. [Hukin KapHao u ero

KITJT,
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JKOJIOTUYECKHE MPOOIIEMbI TETUIOIHEPTCTHKH.
JlaboparopHas pabota «/3MepeHue yaenbpHO! Terio-
EMKOCTID)

JlaGoparophas pabora: MccienoBaHue mporecca OCThIBAaHUS BEIIECTBA.

[ Ipakmuxym «. Mccredosanue aouabamnozo npoyecca,

[ Ipaxmuxym « Hccneoosanue aouabamuozo npoyeccar

Oboowarowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

ArperaTtHbie COCTOSIHUS BelecTBa. @a3oBble nepexoanl 5/14

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenne u ku-
neHre. AGCOIIOTHAs U OTHOCUTENIbHAS BIaXKHOCTb
BO3ayxa. HacelmenHslil map

Y,I[SJILHEUI TCILII0Ta Hap006paSOBaHI/I${. 3aBHCUMOCTh
TCMIICPATYPbI KUIICHUA OT OaBJICHUSA.

Hacviwyennvie u nenacviuyennvle napvl. Kauecmeennas 3asucumocms niomHocmuu
0aBJIeHUsl HACLIWYEHHO20 NaApa OM MeMNEePamypbl, UX HE3A8UCUMOCIb OM 00b- éma
HACLIWEHH020 napa. 3asUcumocms MeMnepamypvl KUneHust om 0de1eHus 6
oIcCUOKOCU.

|Pewenue 3aday no meme «AOCONOMHAS U OMHOCUMENbHAS GIIANCHOCHIbY

L/labopamopnas paboma «H3yyenue ceoticme HACLIWEHHBIX NAPO8.»

Teépnoe Teno. Kpucrannmuueckue u aMopQHbIe Tema.
AHHM30TPONIUS CBOMCTB KPUCTAIIOB. JKUIKUE Kpu-
ctayibl. COBpEMEHHBIE MaTEpHAIIBI.

[1aBneHue U KpUcTaIM3anus. Y AeiabHas TeImIoTa
riaBienus. Cyonumanus. Y paBHEeHUE TETJIOBOTO
OanaHca.

ledhopmayuu meépooeo mena. Pacmsaxcenue u cocamue. Cosue. Mooyns FOnea.
[Ipeden ynpyeux oegpopmayuil.

Tennosoe pacuupenue sxrcuokocmeti u meépovix me, 00vEMHOe U TUHelHoe pac-

wupenue.
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| AHeapmMonu3mM mennogwix Ko1ebanull Yacmuy eeuecmea Kak NPUYUHa menioeo2o
pacwiupenus men (Ha KauecmeeHHOM YPOGHe).

JlaGopaTopas padota «/3mMepeHre OTHOCUTETHHON
BJIQXKHOCTH BO3/TyXa.»

Jlaboparopas pabora «M3mepenue moayist FOHra»

O6o0maromuil ypox 1o TeMe «ArperatHbie COCTOs-
HISI BEILIECTBAY

[ Ipeobpazosanue suepeuu 6 pazosvlx nepexooax. Ypasuenue menniosozo oa-
1anca.

[losepxnocmuoe namsdicenue. Koaghpuyuenm nosepxnocmuoco namsaxcenus. Ka-
NULIAPHbLE S8NIeHUS.

/]asnenue noo ucKpusiéHHol nogepxHocmoio dHcuokocmu. Popmyna Jlannaca.

Tema: DiekTpoauHamuka 22/54

DaekTpocratuka 10/ DiiekTpuyeckoe nose 24

DnexTpusanus Tei. DaeKTpuueckui 3apsia. JIBa Buna
HIIEKTpUUECKUX 3apsiioB. [IpoBoHuKY, TU-
DIIEKTPUKH U TIOTYIPOBOTHUKH. 3aKOH COXpaHEHHUS
HJIEKTPUUECKOTO 3apsiia. BzaumopeiicTBue 3apsaoB.
3axoH Kynona. ToueuHslil anexTpuueckuii 3aps.

Onexrpudeckoe nose. HanpsE€HHOCT aseKTpuye-
cKoro mnous. [IpuHuyn cynepno3suuun 31eKTpUIECKUX
rosiel. JINHUM HanpsKEHHOCTH AIEKTPUIECKOTO MOJIS.

[ lone moueunoeo 3apsaoa. Ilone pasnomepno 3apaxcennoii cghepul. Ilone pasno-
(MepHo 3apsidicenno20 no 06vbEMy wapa

[lone pagnomepHO 3apadicenHoU OeCKOHeYHOU NI0CKOCMU

Pewenue 3a0au

PaboTa cwit anexTpocrarnueckoro moss. [loreniuman.
Pa3HoCTh MOTEHINAIOB

[IpOBOAHMKY U TUAIIEKTPUKHU B DIIEKTPOCTATUYE-CKOM
nosie. J{nanekTpruueckas NpoOHULIAEMOCTb.
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[ lomenyuanvnocms s1ekmpocmamuyeckozo nous. [lomenyuanvuas snepeus 3a- 1
paoa 6 anexkmpocmamuueckom noie.
Kapmunvl nunuii HAnpA3CcEHHOCMU SMUX noJjiell U IKGUNOMEHYUANbHbIX nogepxHo- (1
cmeltl.
Oonopoonoe anekmpuueckoe noie. Céa3b HANPAHCEHHOCMU NOJA U pazHocmu no- |1
MeHYUuanos 0is dINeKMpoOCmMamuyecko20 nos (Kak 00HOPOOH020, MAK U HEOOHO-
[pooH020).

DnexkTpoéMkocTh. Konnencarop.

IIeKTPOEMKOCTD TIIOCKOTO KOHJIEHCATOpa. DHEPIrUs

3apsHKEHHOTO KOH/IEHCATopa
[ lapannenvroe coedunenue KOHOEHCAmopos 1
[locnedosamenvroe coeounenue KOHOEHCAmopos 1
/labopamopnas paboma. Pacnpeodenenue pasnocmu nomenyuanos (nanpsisxcenus) |1
npu nocie008amenbHOM CoeOUHeHUU KOHOEHCAMOopo8.

JlabopaTopHas padota «3mepeHue MeKTPOEMKOCTH

KOHJICHCATOPA. )

O6o0mmaronuii ypok 1o TeMe «JIeKTPOCTaTHKa» O6o0mmaronuii ypok mo TeMe « JEeKTPUIECKOE TOJIe»
/[sudicerie 3apariceHHol Yacmuyvl 8 0OHOPOOHOM INeKMPULECKOM noJle. 1
/labopamopnas paboma « Habniooenue npespawenus snepeuu 3apsaxicennozo kou- |1
0eHcamopa 8 IHep2ur0 U3JIY4eHUs: C6emoouood.»
Pewenue 3adau 1

TexHu4eckue YCTpOﬁCTBa U ITPAKTHUYICCKOC ITPUMCHC-
HUC: DJICKTPOCKOII, JJICKTPOMETP, DJICKTPOCTATUYC-
CKas 3aliuTa, 3a3€MJICHHUC 3HCKTp0HpH60pOB,

TexHnuyeckue ycTpoilcTBa M IPAKTHUECKOE NPUMEHE-
HHE: KOHJIEHCATOp, KOMUPOBAIBHBIN armapar, CTpyil-
HBII IIPUHTED

TexHudeckue yCTpoUCTBa U IPAKTUYECKOE IPUMEHEHUE: KOHIEHCATOP, KOIIUPO-
BaJIbHBIN anmapat, CTpyWHBIH pUHTED, 2eHepamop Ban oe [paaga.
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Pewienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noiey»

|Peutenue 3a0ay no meme « 3.7Z€Kmp1/l’-l€CK0€ noney»

Obobwarowuil ypox no meme « nekmpuyeckoe noiey

IlocTOAHHBIN d1eKTPHYECKU TOK. TOKHM B pa3HbIX ¢

penax 12/30

DNEKTPUUECKUHN TOK. Y CJIOBHSI CYLIECTBOBAHMSI AJIEK-
TPUYECKOT0 TOKa. VICTOYHUKH TOKa.

Cuna toka. [loctosuHnblil Tok. Hampsbxenue.

[Hanpsiorcenue U u 3/[C E

HpaKmuKyM «Hccneoosarnue 3agucumocmu cuibl moka om HANDANCEHUA ona
L1amMnvl HAKAJIUBAHUA. »

HpaKmuKyM «HUccneoosanue sasucumocmu Cuiibl moka om HANPANCEHUA ONANAMNbL
HAKAIUBAHUA. »

3akoH OMa J11s1 yyacTKa LeTH.
DNEKTPUUECKOE CONTPOTUBIIEHUE. Y IEIBHOE COMPO-
THBJICHUE BEILIECTBA.

HOCJ’IGJIOB&TGJ'IBHOC, napajjiCJbHOC COCANHCHUC TIPO-
BOJIHHUKOB. CMemanHoe COCIMHCHUEC IIPOBOIHNKOB

KOHO@HCGWZOP 6 yenu noCnmoAHHO20 moka

Pewenue 3a0au no meme «3axon Oma 0Jis yyacmka yenuy

Peuenue 3a0ay no meme «3axon Oma ons yuacmka yenuy

PaboTa snexkrpuueckoro Toka. 3akoH Jxoyms—
Jlenna. MoOITHOCTD 3JIEKTPUYECKOTO TOKA.

2JIC 1 BHyTpEeHHEE CONPOTUBIEHUE HCTOUYHHUKA
ToKa. 3akoH OMa 1 TOJTHOMU (3aMKHYTOH ) DJIeK-
Tpuueckoi nenu. Kopotkoe 3aMbIkaHueE.
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Pacuém pazsemenénnulx snekmpureckux yenei. Ilpasunra Kupxeoga

[Pacuém pazsemenénuvix snexkmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasura Kupxeoga

ONEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAJUIOB.
3aBUCHMOCTbH COIIPOTUBIICHUS METAJIIIOB OT TEM-
reparypbl. CBEpXIIPOBOJUMOCTb.

DneKTpUUecKuil ToK B BakyyMme. CBOICTBa 31eK-
TPOHHBIX ITy4YKOB.

labopamopnas paboma « Yeenuuenue npedena usmepenus amnepmempa (801vm-
empa) »

Pewierue 3a0au

Pewienue 3a0au

[TonynpoBonuuku. COOCTBEeHHAs U PUMECHAs Mpo-
BOJMMOCTH MOJYNPOBOAHUKOB. CBolicTBa p—N-Tie-
pexona. [TonynmpoBoIHUKOBBIE TTPUOOPHI.

DNEKTPUIECKUI TOK B paCTBOpPaX M PaCIlIaBax dIIeK-
TPOITUTOB. DIEKTPOTUTHUECKAS JUCCOITUAITHS.
DNEKTPOIH3.

3axonvl @apades 0ns s1eKmponusa.

L/labopamopnas paboma: Hccreoosanue 3asucumocmu 3/]C eanveéanuieckozo
D/1eMeHma om 8peMeHU Npu KOPOMKOM 3AMbIKAHUU

Pewenue 3a0au

DIEeKTPUYECKHUM TOK B razax. CaMOCTOSATENbHBIN U
HECAaMOCTOSITENbHBIN pa3pan. Monnus. [1na3zma.

Jlaboparophas pabota: U3smepenue D/[C u BHYT-
PEHHEr0 CONPOTHUBIICHHS] HICTOYHUKA TOKA.

Ha60paT0pHa;1 pa60Ta: HccnegoBanue PA3HOCTH MMOTCHIIMATIOB MCKY ITOJIIO-
caMH MCTOYHHKaA TOKa OT CHJIbI TOKa B LICIIN.
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Pasznuunsie munst camocmosmensbHo20 paspaoa 1
[ Ipaxmuxym « CHAamue 8016m-amnepHoll Xapakmepucmukuy ouood. » 1
[ Ipakmuxym « CHamue 80.16m-amMnepHol Xapakmepucmuku ouood. » 1
1 [loBTOpeHME TeMbl «MexaHuKay
1 [ToBTOpeHME TeMbI «MexaHHKay [ Ipakxmukym «zmepenue pasHooeticmayroweli cui npu 08uicerur 6pycka no
HAKJIOHHOU NIOCKOCTU. »
[ Ipakmuxym «M3mepenue Koaghpuyuenma nosepxHOCMHO20 HAMANCEHUSLY 1
[ Ipakmuxym «M3mepenue koagpuyuenma nosepxHoCmuo2o Hams*CeHUs) 1
1 [loBTOpEHME TEMBI «ATpEraTHbIE COCTOSIHUSI BEllle-
CTBa»
[ToBTOpEHNE TEMBI «ATperaTHbIE COCTOSIHHSI Bellle-
CTBa»
H3mepenue koaghguyuenma nosepxnocmuoco namsdscenust Mzmepenue abco- 1
1I0OMHOU B1IANCHOCTNU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMEUjeHUU
H3zmepenue koaghguyuenma nosepxnocmuozo Hamsxcenus Mzmepenue abco- 1
1I0MHOU 81ANCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMEUeHUU
Obobwarowutl ypox 1
68 Peseps 2/10 170
11 knacc

ba3oBblii ypoBens (2 yaca)

YriayoneHHblii ypoBeHb (5 4acoB)

PA3JIEJT 4. JIEKTPOJUHAMMUMKA (11 1)

PA3JIEJT 4. SJIEKTPOJUHAMMKA (27 )

Tema 4. Maznummnoe none. Inekmpomacunumnasn unoykyus (11 u) Tema 4. Mazcnummnoe none (14 u)

[TocTosHHBIEe MarHUTHL. B3anMmomeiicTBIe MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMH. [I[puHIMI Cyneprno3uiuy MarHUTHBIX
nosieit. JInnuu MaruuTHOM nHAYKUMK. KapTuHa TMHUI MAarHUTHON MHTYKIIUU

B3anmopaeiicTBrE MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MaruHuTHoe
rosie. BeKkTop MarHUTHOM UHAYKIUU. [IpUHIMI CylIepro3uLMY MarHUTHBIX
rojei. JINHUM MarHuTHOW MHAYKIMU. MarHuTHOE 10Jie MPOBOJHUKA C TOKOM
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M0JISI TIOCTOSIHHBIX MarHuTOB.
MarnuTtHoe 1ojie IpoBOAHUKA ¢ TokoM. KapTruHa TuHUi nHAYKIUN
MarHUTHOTO
110JIs1 JUIMHHOT'O IIPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBOIHUKA,
KaTymku ¢ TokoM. OneiT OpcTena. BzanmoaeiicTBre MpoOBOJHUKOB C TOKOM.
Cuita Amriepa, €€ MOYJIb M HallpaBJICHHUE.
Cuna JlopeHua, e€ MOyJib U HallpaBJIeHUE. [[BHKeHNE 3apssKeHHON YaCTHUIIbI
B OJJHOPOJHOM MarHUTHOM moJie. PabGoTa cuibl
Jlopenua. SIBieHue 3neKTpoMarHuTHOM MHAYKIMU. [[0TOK BeKTOpa MAarHUTHOM
uHAykuuu. JJ1C uaaykuny. 3aKoH JIEKTPOMarHuTHOW uHAyKunu Papajes.
Buxpeoe snexkrpuueckoe noje. 3/]C uHAyKIuu B TPOBOIHUKE, ABUKYIIEMCS
MOCTYNaTeNbHO B OAHOPOJHOM MarHuTHOM noJe. [Ipasuno Jlenna.
WNuaykTuBHOCTD. fIBiieHne camonHaykiuu. 3/1C caMOMHyKIU Y.
DHeprus MarHUTHOTO TIOJISl KaTyIIKU C TOKOM.
DIIEKTPOMarHUTHOE TIOJIE.

Texuuueckue ycmpoticmea U npakmuieckoe npumeHeHue: TOCTOSHHBIG
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJIBUraTeNb, YCKOPUTEIN 3JIEMEHTapHbIX
YaCTHUL, MHAYKIIMOHHAS M€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHUE PJIEKTPOHHOTO MTy4YKa MATHUTHBIM MOJIEM.
JIMHUYM UHAYKIMA MAarHUTHOTO MOJIS.
B3aumoneicTere AByX MIPOBOJHUKOB C TOKOM.
Cuna Amrepa.
JericrBue cunel JIopeHa Ha HOHBI MJIEKTPOIIUTA.
SIBrieHME PNEKTPOMArHUTHON UHTYKIIWH.
IIpaBuio Jlenna.
3aBucuMocTh DJIC HHAYKIUHA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO
IMOTOKaA.
10. SIBmeHMe caMOMHIYKIMH.
Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot
1. M3ydeHHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.
2. HUccnenoBanue neiicTBHS MOCTOSTHHOIO MarHUTa Ha PAMKY C TOKOM.
3. MHccnenoBanue siBneHUs 31EKTPOMArHUTHON MHIYKLIHH.

LNV EWDNR

(mpssMOTO MPOBOJHMKA, KaTyIIKHU U KpyroBoro BuTka). OnsitT Opcreaa. Cuia
Awmnepa, e€ HanipaBieHue 1 MoayJib. Cuiia JlopeHua, e€ HarpaBiieHle U MOAYJIb.
JIBIKEHME 3apsPKeHHOM YaCTHIIbI B OJHOPOAHOM MarHuTHOM 1oJie. PaboTa cuisl
JlopeHua. MaruuTHoOe noie B BewecTse. PeppomazHemuku, napa- u
OUaMazHemuKu

Texnuueckue ycmpoﬁcmea u mexrnoiocudeckue npoyeccol: TNPUMCHCHHUG

[TOCTOSIHHBIX MarturoB, JJIEKTPOMAarHuToB, TECTEP-MYJIbTUMETD)
PIEKTpoABUraTenb SIkoOu, yCKOPUTEIHU 3J1EMEHTAPHBIX YaCTHULL.
Hemoncmpayuu
1. Kaprtuna nuHUI UHIYKIIMY MAarHUTHOTO TOJIS IIOJIOCOBOTO U TIOJIKOBO
00pa3HOro MOCTOSHHBIX MarHUTOB.
2. KaptuHa nuHWIl MarHUTHOW WHIYKIHMHU TOJS [UIMHHOTO MPSMOTO
IIPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHUKA, KaTYIIKH
C TOKOM.
3. BsaumopeilicTBue 1BYX IPOBOJHUKOB C TOKOM.
4. Cwuna Ammepa.
5. [eiictBue cuibl JIopeHia Ha HOHBI AIEKTPOJIUTA.
6. HaOmonenne qBMKEHUS ydYKa HJIEKTPOHOB B MArHUTHOM TIOJIE.
7. Tlpunuun JNENCTBUSA JIIEKTPOU3IMEPUTENBHOTO npubopa

MAarHUTOSJIEKTPUYECKOU CHCTEMBI.
Yuenuueckuii 3xcnepumenm, nabopamopmusie pabomaul, npaAKmMuKym
UccnenoBanme MarHUTHOTO OIS MOCTOSTHHBIX MarHUTOB.
HccnenoBanue cBOCTB (heppOMarHeTHKOB.
HccnenoBanue AeiCTBHUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunbl Ammepa.
N3ydeHue 3aBUCUMOCTH CUJIbI AMITepa OT CHIIbI TOKA.
Onpeznenenre MarHUTHONM MHAYKIIMM Ha OCHOBE M3MEPEHMS CHIIbI
Amrnepa.

cuarwNE
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Tema 5. Inexkmpomacnumnasn unoykyus (13 u)

SIBneHue 211eKTpOMarHuTHOW UHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKLMH.
O/1C unayKIMK. 3aKOH 31eKTpoMaruHuTHoi nnaykuuu ®apazes. Buxpesoe
snekTpudeckoe noje. Toku @yko. IC nHayKIMKY B TPOBOAHUKE, ABHKYIIEMCS
[IOCTYIIATEJIbHO B OAHOPOJIHOM MarHuTHOM noJe. IIpasuno Jlenna.
WNunykruBHOCTh. KaTylika HHAYKTUBHOCTH B LIENH ITOCTOSIHHOT'O TOKA. SIBIcHME
camouHaykiuu. 9J1C caMOMHAYKIIMU. DHEPTUsl MAarHUTHOTO T10JIsI KaTYIIKU
C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

Texnuueckue ycmpoucmea u mMexHOJIO2UYeCKUue npoyeccyl: WHIYKIUOHHAs
1e4b, COJICHOU, 3allUTa OT JJIEKTPU3aLUU TEJl NPU ABM)KEHUU B MAarHUTHOM
oJie 3emiu.

Jemoncmpayuu
1. HaGmonenue siBIeHUs IEKTPOMArHUTHON MHIYKIIHH.
2. Uccnenosanne 3aBucuMoctd 3JIC MHIYKIIMH OT CKOPOCTH M3MEHEHHS

MarHUTHOTO TIOTOKA.
3. IlpaBwio Jlenna.
4. TlageHuwe MarHuTa B AIIOMUHUEBOU (MEIHOM) TpyOe.
5. SIBieHue caMOMHIIyKIIUH.
6. MHWccnenoBanme 3aBucumoctn JJIC caMOMHAYKIMM OT CKOpPOCTH
M3MEHEHMSI CHJIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomeol, npaKmuxym
1. HccnenoBaHue sIBIEHUS IEKTPOMArHUTHON MHIYKIIUH.
2. OmnpeneneHre MHAYKIIUNA BUXPEBOTO MarHUTHOT'O MOJISL.
3. MHccnenoBanue siBIEHUS CAMOMH TYKIIH.
4. CoOopka MOJIEH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (24 1)

PA3JIEJ] 5. KOJIEBAHI 1 BOJIHEI (60 1)

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoMazHUmMHbLE KOJ1eOaHUus

(9w

Tema 1. Mexanuueckue koneoanus (10 u)
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Konebarenbnas cucrema. CBOOOIHBIE MEXAHUYCCKUE KOJICOAHHUS.
["apmonunueckue konedanus. [lepron, yacrora, ammntyaa u $asza kojaeOaHui.
[IpyxMHHBINA MasTHUK. MaTeMaTU4ECKUI MasiTHUK. Y DaBHEHHE
rapMOHHYECKHX KosneOanuii. [IpeBpaiienne s3Hepruu mpyu rapMOHUIECKUX
KOJICOAHUSX.
Konebarenbupiit KOHTYp. CBOOOHBIC AJIIEKTPOMArHUTHBIE KOJICOaHHsI B
UCaTbHOM KOJIeOaTeIhbHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHHUYECKUMHU U
SJIEKTPOMAarHUTHBIMH KoJjieOanusimu. @opmyina TomcoHa. 3aKkoH cOXpaHEHUS
SHEPTUU B UJI€ATILHOM KosiebaTtenbHOM KoHType. [Ipeacrasnenue o
3aTyXalIuX KoneOaHusX. BeIHyXKIeHHbIE MEXaHUYECKHE KOJIeOaHUsl.
Pe3onanc. BeiHyKieHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUsI.
[lepemenHblil Tok. CHHYCOMAQIBHBINA IEPEMEHHBIA TOK. MOLTHOCTH
MEePEMEHHOTO TOKA. AMIUTUTY/THOE U JIEUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U
HanpsbkeHus. Tpancdopmarop. [IponsBoacTBo, nepenadya u moTpedICHHE
AIIEKTPUUECKON SHEPTUHU. DKOJIOTUUECKUE PUCKH IIPU TTPOU3BOICTBE
BieKkTpo3Hepruu. KynbTypa UCroiab30BaHUs SIIEKTPOIHEPTUH B TIOBCEHEBHOM
JKH3HH

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue. 3IEKTPUUECKUn
3BOHOK, FT€HEPATOP NMEPEMEHHOTO TOKA, IMHUU JIEKTpOIepeaay.

Hemoncmpayuu
1. HccnenoBanue nmapameTpoB KoseOaTeIbHON CUCTEMBI (IIPY>KUHHBIN
WM MaTeMaTU4YECKUM MasTHUK).
Habmronenue 3aryxaromux KoieoaHuil.
HccnenoBanue cBOMCTB BEIHYX/ICHHbBIX KOJICOAHUH.
Habmronenue pezonanca.
CB00OOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHusI.
OcumsuiorpaMMel  (3aBUCUMOCTH CHJIBI TOKa W HANPSHKEHHUS OT
BPEMEHM ) JUIS AJIEKTPOMArHUTHBIX KoJeOaHui.
7. Pe3oHaHC IIpH IOCI€A0BATEIBHOM COEAUHEHUH PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOpA.
8. Mogenb TMHUY dIEKTpoIEpeaayn.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomol
1. HccnemoBanue 3aBHCMMOCTH TIEPHOJIa MaJIbIX KOJeOaHM Tpy3a Ha
HUTH OT JUTMHBI HUTU M MAcChl rpy3a.
2. HccnenoBaHue NEpPEMEHHOr0 TOKAa B IIEMM W3 IOCIEA0BATEIBHO

o U e W

Konebarenpnast cucrema. CBOOOIHBIE KOIEOAHUSI.
["apmonnueckue konebanusi. Kunematnuueckoe U TMHAMHUYECKOE OMKUCaHUE.
DHepreTuyeckoe onucaHue (3aKOH COXPaHEeHUs MEXaHUUECKON SHEprun). Bu1i6od
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHUU U3 UX IHEP2eMULeCKO20
U KUHeMamu4eckKo20 ONUCAHUSL.
Amnaumyoa u gpaza konedbanuil. Cesi3b amMnaumyovl KoieOaHutl UCX0OHOU
BEIUYUHBL C AMIIUMYOAMU KOIeOaHUll eé CKOPOCMmU U YCKOPEHUS.
[lepuon u wactora koneOanwmii. [Teproa MasibIx cCBOOOIHBIX KOJIeOaHUI
MaremMaTiyeckoro MasitHuka. [lepuos cBoOOIHBIX KoeOaHUM MPY>KUHHOTO
MasiTHHKA.
[lonsTHe 0 3aTyxarmux KonedaHusx. Beinyx1eHHbIe Konebanus. Pesonanc.
Pe3onancHas kpuBasi. BiusHue 3atyxanusi Ha BUJ PE30HAHCHON KPUBOM.
ABTOKOJIEOaHUS

Texnuueckue ycmpoticmea u mexHojio2uieckue npoyeccvl. METPOHOM, Yachl,
KaueJH, My3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Hemoncmpayuu

1. 3amuck KoneOaTETHLHOTO IBUKEHUS.

2. HabmroneHre HE3aBHCHMOCTH IEPHOJa MAJbIX KOJIeOaHW Tpy3a HA
HUTH OT aMILTATY/IBL.

3. HccrnenoBanme 3aryxarommx KojeOaHW W 3aBUCHMOCTH TIEpHOJA
CBOOOJHBIX KOJIEOAHUN OT COMPOTHUBIICHUSI.

4. HccnenoBanue KojebaHWil Tpy3a Ha MAaCCUBHOM MPYKHHE C IEIbIO
(hopMupoBaHUs TpeACTaBIEeHUI 00 MAeaIbHOW MOJAETH MPYKUHHOTO
MasiTHHKA.

5. 3aKkoH COXpaHEHUs SHEPTHH MPU KOJICOAHUSX Tpy3a Ha MPYKUHE.

6. HccnemoBaHre BEIHYKICHHBIX KOJICOAHHIA.

7. Habmronenue pe3oHaHca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaxmuxKym

1. Usmepenue repuoaa CBOOOTHBIX Kose0aHui HUTSHOTO
Y IPY>KMHHOTO MasiTHUKOB.

2. V3ydeHue 3aKOHOB JBMKCHHS Tejla B XOJe KoJeOaHWU Ha yIpyrom
IIOJIBECE.

3. W3yueHue ABUKEHHSI HUTSHOTO MasTHUKA.

4. TIpeobpazoBaHue SHEPTUU B IPYKUHHOM MAsITHUKE.

5. HccnemoBanue yObIBaHUSI aMILTATY/IbI 3aTyXAIOMIUX KOJICOAHUH.
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COEMHEHHBIX KOHAEHCATOPA, KATYILIKH U PE3UCTOPA.

6. HccnenoBaHue BBIHYKACHHBIX KOJIeOaHUH.

Tema 2. dnekmpomaznumnste koneoanusn (15 u)

Kone6arenbublii KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUs
B HIeaIbHOM KoJiebaTtenbHoM KoHType. Dopmyia Tomcona. Cesa3b amnaumyovl
3aps0a KOHOeHCamopa ¢ AMAAUNYOO0U CUTbL MOKA 8 KO1e0ameibHOM KOHmYype.
3aKOH COXpaHEeHUs SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.
3aryxaromnue JeKTpoOMarHuTHbIE KoJieOaHwsl. BeIHY X IeHHbIE
AIEKTPOMArHUTHBIE KOJeOaHus.
[lepemeHHbIN TOK. MOIIHOCTH IEPEMEHHOIO TOKA. AMILIUTY/IHOE
U IeHCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUSI TPU PA3InYHON popme
3aBHCUMOCTH ITEPEMEHHOT0 TOKA OT BPEMEHHU.
Cunycouoanvhuwiii nepemennslii mok. Pezucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YenU CUHYCOUOATbHO20 NepemMenHo20 moxa. Pezonanc mokos.
[Pezonanc nanpsoiceHull.
Wneanbuelii Tpanchopmarop. [IpousBoactso, nepegaya u notpedieHue
DIIEKTPUYECKON SJHEPTUH.
DKOJIOTUYECKHE PUCKM TIPU MPOM3BOACTBE 3JeKTposHepruu. KymbTypa
VCTIOJIH30BAHUS DJIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HHU.
Texnuueckue ycmpoticmea u mexHolo2udecKue npoyeccovl. SICKTPUUECKUN
3BOHOK, TeHEPAaTOp TIEPEMEHHOTO TOKa, JTJMHUU JIEKTPOIIepe ay.
Hemoncmpayuu

1. CBo0OojaHbIe IEKTPOMATrHUTHBIE KOIEOAHUSL.
2. 3aBUCHUMOCTb 4YaCTOThl CBOOOJHBIX KOJIEOAHUH OT HMHJIYKTHBHOCTHU
1 EMKOCTH KOHTYpa.
3. OcummtorpaMMBI 3JI€KTPOMAarHUTHBIX KOJICOAHHIA.
4. T'eneparop He3aTyXalOLIUX IEKTPOMArHUTHBIX KOJeOaHU.
5. Mopenb 31eKTPOMarHUTHOTO TeHEepaTopa.
6. BBIHYXICHHBIE CHHYCOHIATbHBIC KOJICOAHMS.
7. Pesmcrop, Karymka  WHIYKTUBHOCTH W KOHIEHCATOp  BIICNH

MIEPEeMEHHOTO TOKA.

8. Pe3oHaHC mpw MOCIEIOBATEIEHOM COCIMHEHUH PE3UCTOpPA, KATYIIKH
HHAYKTHUBHOCTU U KOHACHCATOPA.

9. VYcrpoiicTBO M MpUHIKT ACUCTBUS TpaHchOopMaTopa.

10. Mogenb IMHUY IEKTPOTIEpEIayu.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, npaKmuKym
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1. Uydenue tpanchopmaropa.

2. UccnemoBanme — mepeMEHHOro  TOKa  4Yepe3  IOCIEIOBAaTEIbHO
COeMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.

3. HaGmroneHue 31eKTpOMarHUTHOTO PE30HAHCA.

4. MW ccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIN IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u snekmpomazuumnote 6oansl (5 u)

Tema 3. Mexanuueckue u snekmpomaznumnote eoannt (10 u)

MexaHudeckre BOJIHBI, yclioBUsA pacnpoctpanenus. [lepuon. CkopocTts
pacrpocTpaHeHus 1 AjinHa BoJIHEL. [lonepeunbie v Mpo10IbHbIE BOJIHBI.
WuTepdepenius u qudpaxius MEXaHH4ecKuX BOIH. 3ByK. CKOpOCTH 3BYyKa.
['pomkocThb 3Byka. BeicoTa ToHa. TeMOp 3Byka. DJI€KTPOMarHUTHHIE BOJIHBI.
Y cnoBuUs M3IIy4EeHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BekTOpOB E, B, V B anexkTpomaruutHo# BostHe. CBOMCTBA JIEKTPOMATrHUTHBIX
BOJIH: OTpa’KeHUE, MpeIoMIIeHUE, o pu3aus, Audpakuus, HHTephepeHIns.
CKOpOCTh AIEKTPOMArHUTHBIX BOJH. [1Ikaia 371eKTpOMarHUTHBIX BOJIH.
[TprMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IprHIIUTIBI
pPaIuOCBSI3H U TeNleBUIeHUs. Paguonokanusi. DeKTpOMarHuTHOE 3arpsi3HEHNE
OKPYXKAaroIEeu Cpebl.

Texnuuecxkue ycmpoticmea u npakmuieckoe HpumMeHeHue. MY3bIKAJbHBIE
WHCTPYMEHTHI, YIbTPa3BYKOBas TUATHOCTHKA B TEXHUKE W MEIUIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neys.

Hemoncmpayuu

1. OOpa3zoBaHue W pacHpOCTPaHEHHE MOMEPEUYHBIX U TPOJOJIBHBIX
BOJIH.
Koneb6mromeecs Teno kKak UICTOYHUK 3BYKA.
HaGmonenue oTpakeHus ¥ MPETIOMIICHUSI MEXaHWMIESCKHX BOJTH.
Habmonenue unrepdeperiinu u iudpakiny MeXaHu4ecKuX BOJH.
3BYKOBOM pE30HAHC.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYA0MN
1 9aCTOTOH KOJICOaHHIA.
HccrnenoBanne CBOWCTB DIEKTPOMATHUTHBIX BOJIH: OTpPaKEHHE,
npesioMJIeHre, oJsapu3anus, Tudpaxius, UHTepPEpeHITHS.

o U ke W

MexaHU4ecKue BOJIHBI, YCIOBUS UX pactpocTpaneHus. [lonepeunsie
W IPOJI0JIbHBIE BOJHBL [lepno1, CKopocTh pacipoCTpaHeHUs U IJTMHA BOJTHEI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTPAXKEHUE, IPEIOMIICHUE, MHTep(epeHns
u nudpaxus.
3ByK. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[IlymOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.
DJEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3ITy4€HUS JIEKTPOMArHUTHBIX BOJIH.
B3anMHast opreHTaIust BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaXX€HUE, MPEIOMIICHHE, MTOJIpU3aLus,
nHTephepenys u audpaxmms. [1Ikana >neKTpoMarHUTHEIX BOJH. [IpuMeHenne
HJIEKTPOMArHUTHBIX BOJIH B TEXHHMKE U ObITY. [IpMHIIMIIBI paguocBsa3u
u TeneBusieHus. Paanonokanys. DneKTpoOMarHuTHOE 3arpsisHEHUE OKpYXKaroIei
cpenbl

Texnuueckue ycmpoticmeéa u npakmuieckoe HpUMeHeHue: MYy3bIKalbHbIE
WHCTPYMEHTBI, pajap, paJuoNpuEéMHUK, TEIEBU30p, aHTEeHHa, TeiedoH, CBY-
neyb, yIbTPa3ByKoBask AMArHOCTHKA B TEXHUKE U MEAMIIMHE.

Hemoncmpayuu

1. OO6pa3oBaHue U pacpoCTpaHEeHHE MOMEPEYHBIX U MPOAOIBHBIX BOJH.

2. KoneOmomeecs TeI0 Kak HICTOYHHK 3BYKA.

3. 3aBHCHMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHA.

4. HabmoneHue oTpaxeHus U MPeIOMIICHHSI MEXaHUUECKUX BOJIH.

5. HabGmonenue untepdepeHny u 1udpakiuy MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHE.

8. HabmioneHue CBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYI0M
U 4aCTOTON KoJIeOaHuil.

9. UccnemoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpaKEHHE,

MpesioMIIeHUE, NOJspU3aus, TUppaKus, UHTepPepeHIus.
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10. O6napyxeHne nHPPaKPaCHOTO U YAbTPAPUOIETOBOTO U3ITyYCHUH.
Yuenuueckuit sxcnepumenm, nabopamophsie paoomaol, nPAKMUKyM
1. M3ydeHue nmapamMeTpoB 3BYKOBOH BOJIHBI.
2. N3ydeHwe  pacnpoCTpaHEHHS  3BYKOBBIX
HPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsmMonnHeniHoe pacpocTpaHEHUE CBETA B
OAHOPOJHOM cpene. ToueuHnslid ICTOYHMK cBeTa. JIyd cBera.

OTtpaxxkeHue cBeTa. 3akoHbI OTpaxkeHus ceera. [loctpoenue nzoOpaxkeHuii B
IJIOCKOM 3€pKajie.

[Ipenomiienue cBeta. 3aKOHBI IpEIOMIIEHUS cBeTa. AOCOIOTHBIN MTOKa3aTeib
npesnomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHblil yros nojaHoro
BHYTPEHHETO OTPAKEHUS.

Jlucniepcus ceera. CinoxHbIN cocTaB Oenoro ceera. [{ser. Cobupatomue u
PacCEeuBAIOIINE JINH3BI.

Tonkas nuH3a. POKYCHOE PacCTOSIHUE U ONTHYECKAask CUJIa TOHKOM JIMH3BI.
[Toctpoenne n300paXkeHU B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3AX.
DopMyiia TOHKOH JIUH3BI. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHKH.

Y ci10BUs HAOMI0I€HUSI MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHO
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Jludpaxuus cBeta. JudpakimonHas pemerka.

Y ciioBue HaOMI0/1€HUS TTIaBHBIX MAaKCUMYMOB ITPU MaI€HUH
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera

Texnuueckue ycmpoucmea u npakmuyeckoe HnpumMeHeHue. OYKH, JIyla,
doroannapar, IpPOEKUMOHHBINA anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs]
ONTHKA, TU(PAKIIMOHHAS PELIETKA, TTOISIPOU/.

Hemoncmpayuu

1. IIpsMonuHeliHOE pacIpOCTpaHEHHE, OTPAKEHUE WM TPETOMIICHUE
ceera. OnTuyeckre MpuoOpHI.
[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOIA.

[IpsimosHEHOE pacIpOoCTpaHEHUE CBETA B OAHOPOIHOM cpefe. JIyd cBera.
Toueunslit uCTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAKEHUSI CBETA.
[Toctpoenue n3odpaxeHuii B mnockom 3epkaie. Cghepuueckue 3eprana.
[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN TTOKA3aTelNb
npenomiieHus. Omuocumensvuwsili nokasamens npeiomienus. [locmoancmeo
yacmomsl ceema u cOOMHoOuleHue OJUH 80IH NPU nepexooe

[ MOHOXpOMAMuU4ecko2o ceema uepes epanuyy pazoeida 08yx ONMu4eckKux cpeo.
 X00 nyueti 6 npuzme. Jlucniepcus cBeta. CiokHbIN coctaB Oesoro cBeta. L[ser.
[TonHoe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi moaHoro BHYTPEHHET o
orpaxenust. Cobuparowue u pacceusarowue 1un3zvl. Toukas muaza. DoxycHoe
pacCTOsTHUE U ONTHYECKasi CUJla TOHKOW JIMH3BI.

3asucumocms hoKyCcHO20 paccmoanus MOHKOU ChepuyecKkol MUH3bl Om eé
ceomempuy U OMHOCUMENbHO20 NOKA3AMEJIS NPENOMIEHUSL.

@opMyIia TOHKOU JIMH3BI. Y BEIMYEHHE, 1aBAEMOE JIMH30M.

[ X00 n1yua, npowedwe2o 1un3y noo npouU380abHbIM Y2JIOM K €€ 21A6HOU
onmuueckot ocu. [locmpoenue uzoopasdcenuti mouxku u ompesKa npsamou

8 COOUPArOWUX U PACCeu8aroWux TUH3AX U UX CUCEMAX.

Onmuueckue npubopvl. Paspewarowas cnocobnocms. I naz kak onmuveckas
cucmema.

[Ipenensl NPpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOII0/ICHNSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT
JIBYX KOT€PEHTHBIX UCTOUYHUKOB. [IpriMeprI knaccnyeckux HHTepGEPEHIIMOHHBIX
CXEM.

Judpaxius ceeta. JudpakunonHas peméTka. Y clioBue HabM0IeHUs TTIaBHBIX
MaKCHUMYMOB IIpH TaJIeHUH MOHOXPOMAaTHUYECKOTO CBEeTa Ha IU(PPaKIIMOHHYIO
PELIETKY.

[Tonspuzanus cBeta

Texnuueckue ycmpodcmea U mexHonro2udecKkue npoyeccsl. O04YKU,

aynma,

HccnenoBanue cBOMCTB U300paKeHUH B JIMH3AX.
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Moenu MUKpPOCKOIIa, TEJIECKOTIA.
Hab6mronenue narepdepeHnm cBera.
Habmronenne nudpakum cera.
HaGnronenue aucriepcuu cBera.
[Torydenue criekTpa ¢ MOMOIIBIO TIPU3MEL.

© o N U e

10. HaGnronenue nomisipusaiiviv CBeTa.
Yuenuueckuit skcnepumenm, nabopamopnuie padomol
1. M3mepeHue nokaszarest IpeIoMIICHUS CTEKIA.
2. MHccnenoBanue CBOWCTB M300paKEHUI B JINH3AX.
3. HaOGmronenue qucnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOMIbIO TU(PPAKIIHMOHHON PEIIETKH.

nepucKkomn, ¢GoTroarnmnapaT, MUKPOCKOII, MPOSKIIMOHHBIN amnmapar, IpOoCBEeTICHHE
OITUKH, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIETKA.

Hemoncmpayuu
1. 3akoHBI OTpa)keHUs CBETA.
2. HccnenoBaHue MpeaoMIICHHUS CBETA.
3. Habmronenue nosHOro BHyTpEHHEro oTpaxkeHus. Mozenb cBeToBoA.
4. MHccnenoBaHue Xo/a CBETOBBIX IYYKOB 4epe3 IUIOCKONAPaUIEIbHYIO

IUTACTUHY U NIPU3MY.
HccnenoBanue CBOWCTB N300pakeHUH B IMH3aX.
Mozenu MUKPOCKOIIa, TeJIECKOIa.

HaOmronenre n1BeTOB TOHKUX IIEHOK.

5
6
7. HaGmonenue natepdepeHIum crera.
8
9

. Habmronenne mudpakum ceera.
10. M3yuenue nudpakiiuOHHON PEIETKH.
11. Habmonenue qudpakiimOHHOTO CIIEKTpa.
12. HabGnroneHue qucrepcuu cBeTa.
13. HaGmroneHue mossipu3aiiy CBeTa.
14. TIpuMeHEeHnE MOIAPOUIOB [T M3yUCHUST MEXaHHMUYCSCKUX HANPSKCHUI
Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM

1.
2.

NG~ W

10.
11.
12.
13.

N3mepenue nokazarens mpeaoMIIEHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSL OT BEIECTBA
(Ha mpuMepe KUJIKUX JIHH3).

N3mepenue (poKyCHOTO pacCTOSHUS PACCEHBAIOIINX JIMH3.
[Tonyuyenne n3zo0pakeHus: B CUCTEME U3 TIOCKOTO 3epKajia U JIUH3bI.
[Tonmyyenue n300paxkxeHus: B CUCTEME U3 ABYX JIMH3.
KoncTpynpoBanue TenecKOmuYecKux CUCTEM.

Habmtonenue qudpakiium, HHTepPEpeHIINU U MOJISIPU3aIMU CBETA.
W3ydenue monspusanuu CcBeTa, OTPAKEHHOTO OT TOBEPXHOCTH
JIMAJIEKTPUKA.

W3ydeHne nHTepQepeHLIH Ja3epHOTO U3ITyUeHHUS Ha JBYX ILEISX.
Habmronenne nucnepcuu.

Hab6monenue u uiccienoBanve MU pakIimOHHOTO CIIEKTpa.

H3MepeHue 1MHbI CBETOBOM BOJIHBI.
[lomyuenue crekTpa  H3IIydeHHS
TU(PPaKIUOHHON PEIIETKH.

CBETO/IMO/a TIPU  TIOMOIIH
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PA3JIEJ 6. OCHOBBI CITELMAJILHON TEOPUM
OTHOCUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBbI CIIELMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
o)

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnoeort CTO (5 u)

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKU. [locTynarsl
CIELMAaJIbHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISl CKOPOCTH
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DWHIITEHHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPALLEHUE
JUIMHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBL.

CBs13b Macchl ¢ 3HEpruel 1 UMIYJIbCOM PEISTUBUCTCKOM YacTULIbl. DHEPTUs
MOKOSI

['panu1IBI IPUMEHUMOCTH KJIaCCUYECKOM MexaHUKHU. [IocTyaTel criennanbsHon
TEOPUU OTHOCUTEILHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nuHTepBai. [IpeodpazoBanus Jlopenna. Ycnopue
PUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHH
U COKpAlCHUE JIIUHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBL.
CBs13b Macchl € HEpruel U UMIYJIbCOM PEISITUBUCTCKON YaCTUIIbl. DHEPTUs
IOKOs
Texnuueckue ycmpoucmea u mexHoI02UYeCKUe NPOYEccyl.
[IPUEMHMKH, YCKOPUTENHN 3apsKEHHBIX YACTHILI.
Yuenuueckuit sxkcnepumenm, nabopamopnwie padomol, npaxmuxKym
OnpeneneHvie  UMIyJbCa M 3HEPIMM  PENATUBUCTCKUX  YaCTHIL
dororpadusaM TpeKkoB 3apsKEHHBIX YACTHUIl B MATHUTHOM I10JI€).

CITYTHHUKOBBIC

(o

PA3JIEJ 7. KBAHTOBASI ®U3UKA (15 1)

PA3JIEJI 7. KBAHTOBA S ®U3UKA (25 u)

Tema 1. Inemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckynspno — éonnosoit oyanuszm (15 u )

®otonbl. Dopmyia [lnanka cBs3u 3HEpruu (POTOHA C €T0 YACTOTOU. DHEPrust
U UMIyJIbC POTOHA

OTxpeiTHe 1 uccnenoBanue porodpdexra. OnbiTol A. I'. CToneToBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potorddexra. «KpachHas
rpanuna» porodddexra. Jlapnenue ceera. OnbiTsl [1. H. JleGenena.
XuMHnueckoe IeHCTBHE CBETA.

Texnuueckue ycmpoticmeéa u npaxmuieckoe npumerenue: (HPOTOIIEMEHT,
doromaTuuk, conHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu
@013 PeKT Ha YCTAaHOBKE C IIMHKOBOW TIACTHHOM.
HccnenoBanue 3aKk0OHOB BHEIIHETo (hotoaddekra.
CBeToanoI.
Conneunas O6arapest.

i A

PaBHOBECHOE TEIII0BOE U3Ty4YeHHUE (M3IydeHHe a0COIOTHO YEPHOT'O TEIA).
3akoH cMmetnienus Buna. I'mnoresa M. I1nanka o kBaHTax.
®oTOoHBL. DHEPrus U UMITYJIbC (POTOHA.
®doroaddext. OnbiTet A. I'. Ctonerosa. 3akoHsl hoTodrdhdexra. YpaBHeHHE
OnHiTeitHa 1 porodddekra. «Kpachas rpanuna» porosddexra.
JlaBieHue cBeTa (B YaCTHOCTH, JJaBJIEHHUE CBETa Ha aOCOJIOTHO MOTJIOLIAIOIIYIO
1 a0COJIIOTHO OTpakarolyto noBepxHocTb). Onbitel [1. H. JleGenena.
BonnoBele cBoiicTBa yactuil. Bosus! ne bpoiins. J{nuHa BonHsbI ne bpoits
U pa3Mepbl 00J1aCTH JIOKATU3aIMK IBHKYIIEHcs yacTulsl. KopryckynsapHo-
BOJTHOBOM nyaynm3M. JIudpakiys 3J€KTPOHOB Ha KpUCTAJIIaxX.
Crnenuduxa uzmepenuit B Mukpomupe. CooTHOIIIEHNS HEOIpeAeIEHHOCTEN
['eitzenOepra
Texnuueckue ycmpoiicmea U MexXHOAOSUYECKUe NPOYeccvl: CHEKTPOMETD)
dboTtosmeMeHT, (GOTONATYMK, TYHHEIBHBIM MHKpPOCKOII, COJHEYHas Oarapes,
CBETOAMO/.
Hemoncmpayuu

1. ®orosddekt Ha ycTaHOBKE C IMHKOBOW TJTACTUHOM.
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N

HccnenoBanue 3aKk0HOB BHEIIHETO (poToaddexra.
3. HccnenoBaHue 3aBUCHMOCTH COMPOTHUBIICHUS MOTYIPOBOJHUKOB OT
OCBEHIEHHOCTH.
4. Cseromuo.
5. Comnneunas OGarapest.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomaol, RPAKMUKYM
1. HWccnenoBanue ¢porope3ncropa.

2. Usmepenwe mnocrosHHOH IlnaHka Ha OCHOBE  HCCICIOBAHHUS
doroaddexra.
3. HccrnemoBanue 3aBUCHUMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA  OT

HaIIps>KCHUAA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 u)

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o-4acTHII.
[Lnanerapnas mogens aroma. [locrynater bopa.
W3nyuenue u noriouieHue GOoTOHOB MPU MEPEX0ie aToMa ¢ OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aToMa
BOZOPOAA.
BoustHoBbI€ cBOMICTBA yacTUll. BosiHb 1e bpoinsa. KopnyckyisipHO-BOJIHOBO#M
Tyan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3Ty4YeHUE

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: ClieKTpanbHbIN

aHaJIn3 (COEKTPOCKOIN), Jla3ep, KBAHTOBBII KOMITbIOTEP.

Hemoncmpayuu
Monens onsita Pesepdopna.
OrnpeneneHne JUIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeyaThIX CIEKTPOB H3ITYUEHHSL.
Jlazep.
Yuenuueckuii 3xcnepumenm, nabopamopnwvie padomot

1. Habmonenue mMHENRYATOTO CHIEKTpA.

s wnN e

OneITHI 10 MCCIIEA0BAHUIO CTPOEHUS aToMa. [Inanerapnas Mmozenb aToma
Pezepdopra.
[Toctrynatel bopa. U3nydenue u nornomienre GoTOHOB MpH Mepexo/ie aToMa
C OJTHOTO YPOBHsI DHEPI'MH Ha JIPYroMu.
Bunel cnektpos. CriekTp ypoBHEHN dHEPTUU aTOMa BOJOPOAA.
CrnioHTaHHOE U BBIHYXJEHHOE H3TydeHue crera. Jlazep
Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccsl. CIEKTPaIbHBIN
aHaJIn3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTEP.
Hemoncmpayuu
1. Mogens onbiTa Pesepdopra.
2. HaGmoenne TMHEWYIaThIX CIIEKTPOB.
3. YcTpoiicTBO M AeHiCTBUE CUETYNKA HOHU3UPYIOIIIX YaCTHII.
4. OrmpeneneHue JJIMHBI BOJIHBI Ja3€pHOTO H3ITyYEeHUSI.
Yuenuueckuii 3xkcnepumenm, nadopamopmnsie pabomul, npakmuxkym
1. HaGnroneHune TUHEHYATOTO CIIEKTpA.
2. HccnenoBanue CHEKTpa  Pa3pexeHHOTO
Y U3MEPEHHE MOCTOSTHHON Punbepra.

aTOMApHOTO  BOJIOPO/A

Tema 3. @uzuka amomnozo aopa u nemenmapuwvix wacmuy (5 u )

Tema 3. Duzuxka amomnozo aopa u Inemenmapuuvix wacmuy (5 u )

OKCHEPUMEHTHI, TOKA3bIBAIOLINE CI0KHOCTb CTpOeHUs sapa. OTKpeITHE
pamuoakTuBHOCTU. OMbITH Pe3epdopaa mo onpeneneHno cocraBa
paAroaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3mIydeHHs..

Hyknonnas mozens sinpa [eiizenoepra—IIBanenko. 3apsin supa. MaccoBoe
qucio sapa. M3oromsl.

PamnoakTBHOCTE. AJb(ha-pacmaj. IICKTPOHHBIA U MO3UTPOHHBIN OeTa-pacra.
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Binstnue paqnoakTUBHOCTU Ha XKUBbIE OpraHu3Mbl. OTKpBITHE POTOHA U
HerTpona. Hykionnas monens spa I'eizen6epra—lBanenko. 3apsn sapa.
MaccoBoe uncio siapa. Mzotonsl. Anbga-pacmnan. DIeKTpOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aKOH paliOaKTUBHOTO
pacmniaia. DHEprus CBsI3U HYKIIOHOB B sijipe. SlnepHbie cuibl. JledekT Maccer
sapa. SnepHsie peakuuu. lenenue u cuuTe3 saep. SaepHeiil peakTop.
Tepmosinepusiii cunTes. [po0aeMbl M NEPCIEKTUBHI SCPHOM SHEPTETHKH.
JKOJIOTUYECKHE aCMIEKThI SJIEPHON IHEPIeTUKH. DJIeMEHTapHbIC YaCTHUIIBL.
OTtkpsITHE T03UTPOHA. MeTO1pI HAOTIOAEHUS M PETUCTPALIUU 3JIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIe B3auMoieiicTBs. EquHCTBO (hrusnueckoi
KapTUHBI MUPa
Texnuueckue ycmpoucmea u npakmuieckoe HnpUMeHeHue:
kaMmepa Bunbcona, siiepHblil peakTop, aroMHast bomoa.
/emoncmpayuu
1. CyéTYMK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
1. HccnenoBanue TpekoB 4acTwil (TI0 TOTOBEIM (hoTorpadusiv).

JO3UMETD,

["amma-u3myuenue. 3aKoH paJMOaKTUBHOIO pacnazia. PaguoakTUBHBIE H30TOIIBI B
pupoze. CBONCTBAa HOHU3UPYIOIIETO U3JIydeHus. BiusiHue paiuoakTHBHOCTH
Ha JKUBbIE OpraHu3Mbl. EcrecTBeHHbIH (HOH n3nydenus. JJosumerpus.
OHeprust cBA3M HYKIIOHOB B sape. SnepHsle cuibl. Jledekt macchl sapa.
SAnepubie peakuuu. [lenenue u cunres saep. Anepusie peakropsl. [Ipobiaemsr
YIIPaBISIEMOr0 TEPMOAIEPHOIO CUHTE3A. DKOJIOTHUECKUE ACIIEKThI PA3BUTHUSA
SIIEPHOM DHEPreTUKU. MeTObl pETUCTPAlMU U UCCIEA0BAHUS JIEMEHTAPHBIX
yactull. DyHnaMeHTanbHbIE B3aUMOIEHCTBUA. baprOHBI, ME30OHBI U JICITOHBI.
[IpencraBnenue o CtanaapTHON Mozaenu. KBapk-riirooHHast MOJIEb aIpOHOB.
®usuka 3a npeaenamu CtanaapTHod Mojiend. TéMHas MaTepus U TEMHas
sHeprus. EnuHCcTBO (pusnueckoit KapTUHbBI MUpA.

Texnuueckue ycmpoticmea u mexHoi02uvecKue npoyeccovl. 103UMETp, Kamepa
Bunbcona, szuepHbIi peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHas ToMorpagus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomoit, npaKmuKym

1. HccnemoBanue TpeKoB YacTHil (10 TOTOBEIM (hoTorpadusim).
2. HccrnenoBanue pagroakTUBHOTO (JOHA C UCMOIB30BAHUEM JO3UMETPA.
3. U3ydenue noryomeHus 6eTa-uyacTHIl ATFOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKU (12 1)

Tema 1. Dnemenmor acmpogpuzuxu (7 u )

Tema 1. Dnemenmor acmpogpuzuxu (12 u )

DTanbl pa3BUTUA acTpoHOMUU. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Bun 3B&é31H0T0 HeOa. Co3Be3us, ipKue 3BE3/IbI, MIAHETHI,

ux Bugumoe jBrkenne. Conneuynas cucrtema. Connue. ConHeunas
AKTUBHOCTBH. McTounuk sHeprun ConHua u 3BE3/1. 3BE3/IbI, NX OCHOBHBIE
XapaKkTEepUCTUKU. J[MarpamMmma «CreKTpalibHbIN KJIACC — CBETUMOCTbY. 3BE3/bI
rJ1aBHOW MMOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)

IU1s 3BE3] TJIABHOM MOCIIEI0BATENBLHOCTU. BHYTpeHHEE CTpOEHUE 3BE3 .
CoBpeMEHHbIE TPEACTABICHUS O TPOUCXOKICHUH 1 3BOTIOLMHU COJIHIIA U
3BE31. DTanbl )KU3HU 3BE3L.

Muteunbiii [Iyte — nama [Manaktuka. [Tonoxenue u nemxenue CoyHIA B
["anakTuke. Tunel raakTuk. PaguoranakTuku U kBa3zapsl. YEpHbIE ABIPHI B
sypax rajgakTuk. Becenennas. Pacmmpenne Beenennoit. 3akon Xa66ia.
Pas0eranue rainaktuk. Teopus bonbiioro B3peiBa. PenukroBoe nznydeHue.
Macmrabnas ctpykrypa Beenennoii. Meraranaktuka. Hepeménnbie

DTanbl pa3BUTUS aCTPOHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuU. [I[puMEeHUMOCTB 3aKOHOB (PU3UKH 117151 OOBSICHEHUS TIPUPOIBI
KOCMUYECKUX 00BEKTOB.

MeTo/1bl ACTPOHOMHYECKUX UccaeAoBaHU. COBPEMEHHBIE ONITUYECKUE
TEJIECKOIIbI, PaJINOTENIECKOIBI, BHEATMOC(epHasi aCTPOHOMHUSI.

Bu 3Bé3mnoro He6a. Co3Be3aus, ipkue 3BE3/bl, INTAHETHI, UX BUANMOE
JIBIDKCHHC,

ConHedHas cucTema.

Connue. Conneuynast akTuBHOCTh. McTounuk sneprun ConHila u 3BE31.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[MarpamMma «CeKTpaibHbIA KJIacc —
CBETHMOCTEY. 3BE3 MBI ITIaBHOM ITOCIICAOBATECIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JJIsI 3BE3]T IIaBHOM MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOeHUE

3BE311. COBpEeMEHHbIE MPECTaBICHUS O POUCXOKICHUU U 3BoJtonu ConHIA U
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poOIeMBbI aCTPOHOMUH.

Yuenuuecxkue naonrooenun

1. Ha6J’IIOI[eHI/I${ HCBOOPY)KéHHBIM TJ1a30M C HCIIOJIb30BaHHUECM
KOMITIBIOTCPHBIX HpI/IJIO)KeHI/If/'I oJid - OIPCACIICHUA  ITOJIOKCHUA
HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BEC3A1s

CeBepHOro Mnojaymapus u ipkue 3BE3/IbI.
2. HaGmroaenus B Teneckon JIynsl, muianet, Mieanoro [TyTu.

3BE3.1. DTallbl JKU3HM 3BE3]I.
Mueunsbiii [Iyte — Hama [Manaktuka. [Tonoxxenue u nemxenue ColiHia B
["amakTuke. Tunel ramakTuk. Paguoranaktuku u kBazapsl. YEpHBIE TBIPHI B
sapax ranaktuk. Beenennas. Pacmupenue Beenennoil. 3akon Xa66ma.
Paz6eranune ranaktuk. Teopust bonbioro B3peiBa. PemkToBOC M3ITydeHHE.
MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo6aemMbl aCTpPOHOMHH
Yuyenuueckue naonooenus:
1. HaOmroneHus 3BE3IHOTO Heba HEBOOPYKEHHBIM rj1a3zoM
C HMCTOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN ISl ONPEICIICHHUS
MOJIO’KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIO
co3Be3ausi CeBEepHOro MOMYIIapusi U SIPKUE 3BE3/IBI.
2. HaOmrogenust B Teneckon JIyHbI, MaaHeT, TyMaHHOCTEH U 3BE3THBIX
CKOILICHHUH.

OU3BNYECKHWU ITPAKTUKYM (16 1acoB)

Cnocobvl usmepenus @Gusudeckux 6enuduH ¢ UCNOIb308AHUEM AHANO208bIX
U Yughpoewix usmepumenbHvix HPUOOPOS U KOMNLIOMEPHLIX OAMUUKOBLIX CUCHIEM.
Abconromuvle u OmHOCUMENbHbIE NOSPEUHOCIU USMEPEHUT (PUSULECKUX BETUUUH.
Oyenxa epanuy nozpewHocmeu.

IIposedenue koceeHHbIX uzmMepeHuil, UCcied08aHULl 3A8UCUMOCTEL
QusuyecKux eruyut, NPoBepPKa NPedloNCeHHbIX 2unomes (8blO0p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazoenax « Yuenuueckuu sKkcnepumenm,
JabopamopHvie pabomul, NPAKMUKYM»).

OBOBIIAIOUIEE TTOBTOPEHUE (4 u)

OBOBIIAIOIIEE ITOBTOPEHUE (15 u)

Ponw ¢pusuky n acTpoOHOMUY B SKOHOMUYECKOH, TEXHOJIOTHIECKOMH,
COLIMATILHOU M TUYECKOU chepax NesTEIbHOCTH YeIOBEKa; POJIb U MECTO
(U3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOUN KapTHHE MUPA; POJIh
¢busnueckoit Teopun B HOpMHUPOBAHHUH MPEACTABICHUHN O HU3NUECKOM
KapTUHE MHUpa, MECTO (PU3NUYECKON KApTUHBI MUPA B OOIIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIEHUN O IIPUPOJIE

O06o01enre u cucTeMaTH3alis CoIepKaHus pa3AesioB Kypca «MexaHukay,
«MonekymnspHas GU3uKa U TEPMOTUHAMUKAY, «DJIEKTPOTNHAMUKA,
«Konebanus u BoiHbI», «OCHOBBI CIIEITUAIBHON TEOPUU OTHOCUTEITEHOCTHY,
«KBanToBas puznkay, « ANEMEHTHI aCTPOHOMUH B aCTPODUZHKNY.
Ponb (Qu3ukun u acTpOHOMHUHM B OSKOHOMHYECKOH, TEXHOJOTHMYECKOM,
COITMAIPHOM M ATHUYECKOH cdepax NeATeTbHOCTH YeJIOBEeKAa; POJb M MECTO
(GU3MKN U acTPOHOMHH B COBPEMEHHOH HAyYyHOW KapTHHE MHpa; 3HAYCHHE

OTNUCATEIHPHOM, CUCTEMATU3UPYIOIICH, OOBSICHUTEIHPHON W MPOTHOCTUYECKOU
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byHKIMH (U3MUECKO TeopuHu; poiib (PU3NUECKON TeOopHH B GOPMHUPOBAHUU
HpeACTaBICHUN O PU3NYECKOW KapTHHE MHUpA, MECTO (pU3NYeCKOW KapTHHBI
MHUpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN
0 Ipupose

Peseps (3 u) Peseps (10 u)

TemaTHueckoe 11 AaHUpPOBaHME Kypca

11 kyace
Bazosviit yposens (2 uaca) ‘Ya/ly@zelmbu? yposens (5 uacos)
Komn-Bo DJIeKTPOAHHAMMKA(1pookenne) 11/27
4acoB MarnutHoe moJie 6/14
1 B3anmMoeiicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOAHUKOB ¢ TOKOM. MarHutHoe
rosie. BeKTop MarHuTHOM MHAYKIMH. [IpuHIUIT CylTeprno3uIMY MarHUTHBIX I1OJIEH.
JIMHUM MarHUTHOW MHAYKLUH.
1 MarunuTHOE 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKU U
Kpyrosoro Butka). OnsiT Dpcrena. KaprrHa nMHUI MarHuTHOM MHIYKIUA TOJIs
MOCTOSTHHBIX MarHUTOB.
1 Onpeoenerue ycio8uil NPUMEHUMOCMU MOOeNU 0OHOPOOHO20
MacHumHo20 noJis.
1 Onpedenenue HanpasieHus UHOYKYUU MAeHUMHO20 NOJisL
nposoOHUKA C MOKOM
1 Mazcnummnoe none 6 gewjecmee. eppomazHemuxu, napa- u -
OuamazHemuxu
1 Cuna Amrnepa, e€ HarpaBJICHUE U MOTYJIb.
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Cuna JlopeHua, €€ HallpaBJIeHUE U MOJYJIb.
JIBrKeHME 3apsKEHHOM 4acTULbl B OJHOPOJHOM
MarHuTHOM moJje. PaGora cuibl Jlopenna.

IIposedenue KocseHHbIX usmeperull cuivl Amnepa, nposederue
uccnedosanus - 3asucumocmei  medxncoy — puzuueckumu
BEUYUHAMU U ONBIMOG N0  NPOBEPKE  NPEONONCEHHOU
2unomesvl Npu U3YYeHuu Oetcmeuss NOCMOAHHO20 MASHUMA
HA PAMK) € MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOG OeUCMEUsl MEXHUYECKUX
ycmpoucme

IIpumepyl pewienus 3a0au no meme « Cuna Amnepay

TexHudyeckne yCTpOﬁCTBa N TCXHOJIOTHYCCKHUEC IMPOLUCCChI: TPUMCHCHHUE
I[NOCTOSAHHBIX MAIHUTOB, 3JICKTPOMATHUTOB, TCCTCP-MYJIbTUMETP, IJICKTPOJABUTATCIIb
ﬂKO6I/I, YCKOPUTEIIN DJICMCHTAPHBIX YaCTHULI.

JlaboparopHas pabota Nel «HabmroneHne AeiicTBUsI MArHUTHOTO TTOJISE HA TOK»

Ipumepuol pewenus 3a0au no meme « Cuna Jlopenyay

[Pewenue pacuémuulx 3a0a4 ¢ A6HO 3a0AHHOU U HES8HO
3a0annoll huzuieckoli MoOenbIo € UCNONb308AHUEM OCHOBHBIX
3axono6 u popmyn no meme «Maznummnoe nonex.

Peutenue KauecmeenHblX 3a0ad, mpeoyiouux npumMeHeHus
snanut no meme «Mazcnummuoe nouey.

DJieKTpOMarHuTHast HHAyKus 5/13

SIBneHue dNeKTPOMarHUTHON HHAYKIMH. [I0TOK BEKTOpa MAarHUTHOM WHAYKIIUH.
O/1C uHyKIUU.

3aKOoH 3JIEKTPOMarHUTHOM UHAYKIMKU Papajes.
Buxpesoe anexkrpuueckoe nose. Toku Dyko.

O/{C unoykyuu 8 npo8ooOHUKe, OBUNCYUIEMCS NOCMYNAMENbHO
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8 0OHOPOOHOM MACHUMHOM NOJIe.

[ Ipumepbl pewenus 3a0ay no meme «3aKoH
NEKMPOMACHUMHOU UHOVKYULY

[Pewenue pacuémuulx 3a0a4 ¢ A6HO 3a0AHHOU U HESEHO
3a0anHOU usuuecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3aKOHO08 U (hopmyn no meme « DNeKMpPOMASHUMHAS UHOYKYUSLY.

[TpaBuno Jlenna. UaayktuBHOCTh. Karynika
WHJIYKTUBHOCTH B IEITM MOCTOSTHHOT'O TOKA.

SBnenne camonnaykuuu. 3J{C caMOMHAYKIIUH.

|Peutenue kauecmeeHHblx 361()61'{, mpe6yi0u;ux NPUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0Ma2Hul’l’ZHCl}l uHayKL;Mﬂ)).

| Aneopumm ucnonvsosanus npasuna Jlenya ons onpeoenenus
Hanpaeienus moxKa 8 KOHmype npu auaiuze epaguyecKux u
9KCNEepUMEHMANIbHBIX 340aY

Coopka moodenu 31eKmpoMacHUMHO20 2eHepamopda

DHeprust MArHUTHOTO MOJIS KATYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

JlaGopatopHnas pabota Ne2
«V3y4eHne SIBICHUS AIEKTPOMArHUTHON WHIYKITHN)

Obvsichenue 0CHOBHbIX NPpUHYUnNos oeticmeust mexHUu4ecKux
yCl’ﬂpOﬁCWl@ U mexrnosocudecKux npoyeccos, maxKux Kak.
uHayKLﬂ/tOHHa}l nevo, COJZ@HOM@, sauiuma om djeKmpusayuu
mej npu O0BUMCEHUU 8 MACHUMHOM NoJie 3eM.

Obobwarouje-nosmopumenvHoe 3ansmue no meme
«DnexmpomacHumHas UHOYKYUsLY

3auem no meme ((3JZ€Kmp0MCIZHuWIHaﬂ um)ym;wz
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Konedanus u BoaHbI (60 1)
Mexanunveckue kojaedanust 5-/10

KoneobarensHas cuctema. CBOOOIHBIE KOJIEOAHUS.

["apmonmnueckue konedbanus. Kunemaruueckoe u
JUHAMUYECKOE OIIMCAHUE. DHEPreTHUECKOE
onucaHue (3aKOH COXPaHEHHsI MEXaHNYECKON
SHEPIUn).

Bv1600 ounamuueckoeo onucanusn 2apmMoHuueckux Koneoanuil uz
UX DHEPeemu4ecK020 U KUHeMAmu4ecko20 ONUCAHUSL.

Buinyoswcoennvie konebanus. Pezonanc. Pezonancuas kpusasi.
Brusnue 3amyxanus Ha 6u0 pe30HaHCHOU KPUBOIIL.
Asmoxkonebanus.

Pewenue pacuémnuix 3a0ay ¢ A6HO 3A0AHHOU U HESABHO
3a0anHOU hu3U1ecKoli MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO08 U hopmyn no meme «Mexanuueckue KoneOaHuUsY.

Ammuintyna u gasza konedanuil. CBsS3b aMIUIUTY/IbI KOJIEOaHUH HCXOTHOM
BEJIMUMHBI C aMIUTMTYIaMH KoJieOaHUN €€ CKOPOCTU U YCKOPEHHSL.

[lepuon n yactoTa xkoneGanuit. Ileproa MasbIx cBOOOIHBIX KOJeOAaHUN
MaremaTHyeckoro MasitHuka. [lepuosa cBoOOTHBIX KoeOaHUM MPY>KUHHOTO MasITHUKA.

Pewenue xauecmeennulx 3a0au, mpedyowux npumeHeHus
3HaHUl no meme «Mexanuueckue KoieOaHusay.
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ObvscHenue 0CHOBHBIX NPUHYUNOS OeliCIBUST MEXHUYECKUX
YCMPpOoUicma, makux KaK: MEempoHOM, 4acbl, Kayeu,
MY3bIKATIbHbIE UHCIMPYMEHMbL, celicmMozpag.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopenus
C80000H020 NAOEHUs NPU NOMOWU MASIMHUKA

DJIeKTPOMarHuTHbBIE Kosiedanus 7/15

Kone6arenpHblit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KoJIe0aTebHOM KOHTYpE.

®opmyna TomcoHa.

Ce536 amnaumyowsl 3aps0a KOHOEHCamopa ¢ AMnNaumy oot
CUbl MOKA 8 KOJIeOamenbHOM KOHMYpe

Pewenue pacuémmuwix 3a0au ¢ 1610 3a0AHHOU U HESIBHO
3a0anHOU PuU3UUEeCKOU MOOENbIO C UCNOIL308AHUEM OCHOBHBIX
3AKOH08 U (hOpMY RO meme « DNeKMpoMacHUMHbLE
Konebanusy

Pewenue kauecmsennuvix 3a0ay, mpeoyowux npumeHeHus.
3HAHUIL O meMme « DNeKMPOMACHUMHbLE KONeOAHUY

3akoH COXPAHCHUA SHCPIrun B UJICAJIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aTyxarolye eKTPOMarHuTHbIE KosneOaHnus. BoIHyXIeHHBIE AJIeKTPOMarHuTHbIE
kosiebanus. [lepemeHHbI TOK.

CpaeHeHue MEXAHUHUECKUX U DTIEKMPOMACHUNTHBIX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPpOoUcme, maKkux Kax: 31eKmpudeckutll 360HOK, 2eHepamop
nepemenHo020 MoKa, TUHUU dNIeKmponepeoay

Onpedenenue ycnosutl NPUMEHUMOCMU MOOENU UOCAIbHO2O0
KoebamenbHo20 KOHmypa
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MowHOCTb NepemMeHHOro Toka. AMNNTYAHOE 1 AeNCTBYIOLWEee 3HaYeHne CUbI
TOKa M HaNpAXXeHWA Npu pa3nyHoi Gopme 3aBUCMMOCTU NEPEMEHHOTO TOKa OT
BpemeHn. CuHyCON1aIbHbIA IEPEMEHHBIH TOK.

Wneansublii Tpancopmarop. IlponsBoacTBo, nepeaaya u notpedieHue
NIEKTPUUECKOM 3Hepruu. KynbTypa HCIIOnb30BaHUs 3JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU. TeXHUUECKNE YCTPONCTBA U TEXHOJIOTUYECKUE ITPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOT0 TOKA, JIMHUHU JJIEKTpoIiepesayd

Pezucmop, konoencamop u kamywka uHOyKmusHocmu 6 yenu
CUHYCOUOATILHOR20 NepemMeHHo20 moka. Pezonanc mokos.
Pezonanc nanpsowcenuii.

Jlemoncmpayus akmugHo2o, eMKOCMHO20 U UHOYKMUBHO2O
conpomueieHuu

Pewenue kauecmsennvix 3a0ay, mpeoyowux npumeHe sl
3HAHUU NO MmeMme « DNeKMPOMASHUMHbBLE KONEOAHUY.

MexaHH4YecKHe H 3JIEKTPOMArHUTHBIE BOJIHBI 5/10

MexaHu4ecKre BOJIHBI, YCIOBUS UX pactpocTpaneHus. [lonepednsie

U MIPOJI0JIbHbIE BOJHBL. [lepnos, CKopocTh pacipocTpaHeHUs U JUTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAKECHHE, TIPEIOMIICHHE, HHTEPPEePEHIINS
U TupaKIys.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[IIymoBoO€ 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

H3yyenue pacnpocmpanenust 36yK08bIX 80.1H 8 3AMKHYMOM
npocmpancmee.
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Pewenue 3aoau

ObvscHenue 0CHOBHBIX NPUHYUNOB OelCMBUS MEeXHUYECKUX
YCMPOUCME U MEXHOI02UEeCKUX NPOYECCcos, MAKUX KAK:
MY3bIKATIbHblE UHCMPYMEHmMbl, paoap, paouonpuémMHux,
menesusop, anmenua, menegon, CBU-neus, yrempassykosas
OUACHOCMUKA 8 MeXHUKe U MeOUuyuHe.

DIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IYUYCHMSI dJICKTPOMAarHUTHBIX BOJIH.
CBolicTBa 2IEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPETIOMIIEHHUE, OJISpU3aLus,
uHTepdepeHIys U AudpaKiys. B3auMHasi OpPUEHTALUSI BEKTOPOB

B DJICKTPOMAarHUTHOM BOJIHE.

[IIxana 51€KTpOMarHUTHBIX BOJIH. [IpuMeHEeHHE 371EKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U ObITY. TeXHUUECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE HHCTPYMEHTBI, pajiap, paiuONpUEMHHUK, TEICBU30D, AHTCHHA,
tenepon, CBU-neup, ynpTpa3ByKoBas AMArHOCTHKA B TEXHUKE U MEUIIMHE
[IpuHIUIIBI paguOCBA3H U TeleBuaeHus. Paqnonokanus.

Pewenue xauecmesennoix 361061‘{, mpe6yi0u;ux NPUMEHEHUA
3uanuil no meme «Mexanuveckue u SNIeEKMpomacHUmMHbvle
BOJIHbL)

Pewenue xauecmesennoix 361061‘{, mpe6yi0u;ux NPUMEHEHUA
3uanuil no meme «Mexanuveckue u INIEKMpomMacHUmMHbvle
BOJIHbL)

Yempoticmeo u npunyun pabomer npocmetiuie2o
paouonpuemMHuKa

Onruxa 10/25

[IpssMonMHEITHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHOM cpene. JIyd cera.
TodeuHblii ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune n3o0pakeHui
B IUIOCKOM 3€pKajle.
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Habnooenue onmuueckux anenutl, npogedeHue KOCGeHHbIX
usMepeHul, UCC1e008anUsl 3A8UCUMOCTEN PUBULECKUX
8eUYUH U ONBIMOB NO NPOBEPKE NPEONONCEHHOU 2UNOMe3bl
npU U3yYeHuU s181eHUL NPeLOMICHUsS. C8ema HA cpaHuye
pasoena 08yx cpeo, npeioMieHuUs: ceema 8 coouparowell

U pacceugaroweli IUH3Ax, 60JIHOBbIX CEOUCHE C8eMA.

Ilocmpoenue u pacuém uzobpadcenuil, co30a8aemvlx
NIIOCKUM 3EPKATIOM

Copepuueckue 3eprana

[Ipenomiienue cBeTa. 3aKOHBI MPETOMIICHHS CBETa. AOCOIIOTHBIHN MTOKa3aTellb
HPEIOMJICHUSI.

Hucnepcus csera. CroxHbIi cocTaB 6enoro csera. L{er.
ITomHoe BHyTpeHHEEe oTpakeHue. [IpeienbHbIi yroi MoJHOr0 BHYTPEHHETO
OTpaKEHHSL.

Jlabopamopnas paboma Ne4d «Hsmepenue noxkazamens
npeloMIeHUS CIEKa»

OmmnocumenvHulli nokasamenv npenomaerus. [locmosncmeo
Yacmomul ceema u COOMHOWeEHUe OJIUH B0IH NPU NEPEX00e
MOHOXPOMAMUYECK020 c6ema uepe3 epanuyy pazoenda 08yx
onmu4eckux cpeo.

Xoo nyueiti 6 npuzme.

C06Hpa}0mne " pacCCuBaArONUC JIMH3bI. Tonkas 1uH3a. CDOKYCHOC pacCTosIHUC
1 ONITUYECKas CHJIa TOHKOM JTMH3EI.

dopmysa TOHKOM JIMH3BI. Y BEIMUEHUE, JaBAEMOE JIMH30U

Jlabopamopnas paboma Ne5 «OnpedeneHue onmuueckou
CUbL U POKYCHO20 PACCMOSIHUSL COOUPAtOWell TUH3bLY

3asucumocmv poKycHO20 paccmosaHUsL MOHKOU CheputecKoll
JIUH3bL OM €€ 2eOMeMPUU U OMHOCUMENTLHO20 NOKA3AMENs
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NpeloMIEeHUA.

Xo0 nyua, npouteowte2o 1uH3y NOO NPOU3BOJILHBIM Y2lIOM K €€
2nagHol onmudeckou ocu. [locmpoenue uzoopasicenuti mouxu
U ompesKa npsaMoil 8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX
U UX cucmemax.

OnTuueckue npudopsl. Pazpemaromas cnocoOHOCTh. ['1a3 Kak ontuyeckas
cucrema.
[Ipenenbl pUMEHUMOCTH F€OMETPUYECKOM OITUKH.

TexHu4eckue yCTpoucTBa U TEXHOJIOTUYECKHUX MPOLECCHI: OUKH, JIyTIa, IEPUCKOIL,
¢oroamnmnapar, MUKPOCKOII, IPOEKIIUOHHBIN anmapar, IPOCBETIEHUE ONTHKH,
BOJIOKOHHAS ONITUKA, AU(PPAKIIMOHHAS PEIIETKA .

Hpoceemﬂeuue onmukKku

Ilocmpoenue u pacuém uzobpasicenuil, cO30a6aemblx
NJIOCKUM 3ePKAIOM, MOHKOU JTUH3O.

Peuienue xauecmseenHnvlx 3Claalt, mpe6yf0mux npumeHernus
3uanull no meme « Onmuxay

BonnoBas ontuka. Untepdepenuns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJIr01eHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHLIMOHHOM KapTHHE OT JABYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kitaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. udpakunonHas pemeéTka. Y cioBue Hab0IeHUs ITIaBHbIX
MaKCHMYMOB IpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PaKLHOHHYIO
pem€rky. [lomsapuzanus ceera

Jlabopamopnas paboma Ne6 « Mzmeperue O1uHbl c6emoeoli
BOJIHLLY

Ob6vsicHenue ocobennocmell RPOMEKaHUs: ONMUYECKUX
sA61eHull: uHmepgepenyuu, Oudpaxyuu, OUCnepcuul, NOJIHO20
BHYMPEHHE20 OMPANCEHUL.

Pewenue pacuémuuix 3a0au ¢ 1610 3a0aHHOU U HEA8HO
3a0anHOU hu3ULecKol MOOEenbIO ¢ UCNONb308AHUEM OCHOBHBIX
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3aKOHO08 U popmyn no meme «Onmuray

OCHOBBI CHIENNAILHOI TEOPUH OTHOCHTEJIHLHOCTH 4/5

I'panu1Bl NPUMEHUMOCTH KJIaCCUYECKOM MexaHuKH. [locTynarsl criennanibHON
TE€OPUU OTHOCUTEIILHOCTH.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U COKpAIICHUE
JUIAHEL.

lIpocmpancmeenno-epemennoti unmepean. llpeobpazosanusi
Jlopenya. Ycnosue npuuunnocmu.

Ipakmuxym
Ipakmuxym
OHeprus U UMITYJIbC PEISITUBUCTCKON YacTULbl. CBSI3b MAacChl C SHEprueu
Y IMITYJIECOM PEJIITUBUCTCKOMN YaCTHULIBI. DHEPT U MIOKOS
TexHnuecKkue ycTpocTBa M TEXHOJIOTHUECKUE ITPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENN 3apSKEHHBIX YACTHII
[TpakTkym
[IpakTrKym
JlaGopaTopHas paboTa

KBanrtoBas ¢pusuka 15/25
KopnyckyJasipHo- BoTHOBOI xyaam3m 6/15

PaBHOBecHOE TemIoOBOE M3NTydeHHUE (M3TydeHe aOCOTIOTHO YEPHOTO Tea).
I'mnoresza M. Ilnanka o kBaHTax.
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@DOTOHBL. DHEPTrUs U UMITYJIbC (HOTOHA.

3axon cmewenus Buna.

ObvsicHeHue 0CHOBHBIX NPUHYUNOE OCUCMBUSL MEXHUYECKUX
yempoucme, makux Kak: cnekmpomemp, (pomosiemeHnm,
Gomooamuuk, myHHeIbHbII MUKPOCKON, COIHeYHAas bamapest,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 16HO 3a0aAHHOL U HESEHO
3a0aHHOU PU3ULECKOL MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Keanmoauvle saenenusy.

®otordpdext. Onpitel A. I'. Croneroa. 3akonbl poTodddekra.

VYpaHenue DiiHmTeliHa 115 Gporoddpdexra. «Kpacnas rpanuna» pororddexra.

Onpedenenue ycnoguil NPUMEHUMOCMU KEAHMOBOU MOOeU
ceema.

AHanu3z Keanmosvix NPOYECCo8 ¢ UCNONb30BAHUEM YPAGHEHUS
Duinwmetina ona oomospgexma, npunyuna coomHoueHUt
Heonpeoenénnocmu I etizenbepaa.

Pewenue kxauecmeennwvix 3adat¢, mpe6y10u4ux NPpUMEHREHUA
3uanuti no meme «Keanmoesvie senenusy.

JlaBneHne cBeTa (B YaCTHOCTH, JTaBJIICHUE CBETa Ha a0COIIOTHO TOTJIOMIAOMIYIO
1 a0COTIOTHO OTpakarolryro mosepxHocTh). OnbiTel [1. H. JIeGenena.

TexHU4ecKkne yCTpOMCTBA U TEXHOJIOTUUECKHE MPOLECCHI: CIIEKTPOMETP,
¢doTosr1eMeHT, (POTOJATUHNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHast Oarapes,
CBETOAMOJ
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Bonnoesuvie ceoticmea uacmuy. Boanwl de bpoiina. /[nuna
801HbL Oe bpotiis u pasmepwvl obracmu 10KaIU3AYUU
osudicywetics wacmuywl. Kopnyckyaisapno-601H0801 Oyanusm.

Jugdpaxyus snekmponos na Kpucmaiax.
Cneyughuxa usmepenuti 8 mukpomupe. CoomuoueHus
Heonpeodenénnocmeli I elizenbepea

Pewenue xauecmeennulx 3a0au, mpedoyowux npumeHeHus
3Hanuti no meme «Keanmoeuvle s6nenusy.

®dusuka aroma 4/5

OmnBITHI 110 UCCTIEIOBAHMIO CTPOSHUS aToma. [ImanerapHas Mosienb aToma
Peszepdopna.

Iocrynats! bopa. M3nydyenue u nornomenre GOTOHOB IIPU NEPEXOAE aTOMa
C OZIHOTO YPOBHS SHEPTUH Ha JPYroil.

Ananus KaHmMo8wiX NPOYECcco8 Ha OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ipakmuxym
Ipakmuxym

Buasl cnexktpoB. CieKTp ypOBHEHN 3JHEPTHUHU aTOMa BOJIOPOAA.

CHoOHTaHHOE U BBIHYXJIEHHOE U3Ty4YeHHUE CBETA.

TexHuuecKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: CIIEKTPAIbHbIA aHATN3

(CTIeKTpPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP
ITpakTkym
[IpakTuxym
JlabopaTtopHnas pabota
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du3KMKa AaTOMHOI0 pa U 3JIeMeHTapPHbBIX YacTuil 5/5

Hyxnonnas mozens siipa I'eiisenoepra—liBanenko. 3apsaa sapa. MaccoBoe yucio
sanapa. U30Tomsl.

PagnoaktuBHOCTB. Anbda-pacna. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
[Mamma-uznydenue.

Ipakmuxym
Ipakmuxym
Pewenue saoau

OHeprus cBsA3M HYKJIOHOB B sijipe. SlnepHbie cuibl. Jledekt maccenl aapa. SnepHble

peakuuu. /leneHue u CUHTE3 sAaEp

SAnepusbie peaktopsl. [IpobiemMsl yripaBisseMoro TepMosI€PHOr0 CUHTE3A.

OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON DHEPTETHUKH.
Ipakmuxym
Ipaxmuxym
Pewenue 3aoau

Metonant PEruCTpaivi 1 UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.
(I)YHI[aMeHTaJ'ILHLIC B3aUMOICHUCTBUSI. BapI/IOHLI, MC30HBI M JICTITOHBI.
HpCILCTaBHCHI/Ie 0 CTaHHapTHOﬁ MOACIIH. KBapK-FJIIOOHHa}I MOZCIJIb aIpOHOB.

®u3uka 3a npenaenamu CtanaapTHOM Moenu. TEMHas MaTepust U TEMHAsI SHEPTHSL.

EnuncTBO M3mueckoil KapTUHBI MUPA.
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TexHUUYeCKHe yCTpOICTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunnbcona, siiepHbIii peakTop, TEPMOSIIEPHBIN peakTop, aToMHas 6oM0a,
MarHUTHO-pe30HaHCHas ToMorpadus

Ilpakmuxym

Ipakmuxym

Pewenue 3a0au

DJieMeHThI ACTPOHOMHUHM H ACTP

ousuku 7/12

MeToap! acTpoHOMHUUYECKUX HccienoBaHnil. COBpeMEHHbIE ONITUUECKHUE TEIECKOIIbI,
paauoTeIeCcKOIbl, BHeaTMOC(epHast aCTPOHOMUSI.

Bup 38€31H010 HeOa. Co3Be3nus, SpKue 3BE3/IbI, IUNIAHETHI, UX BUIAMMOE JIBHIKEHHE.

Omanwl pazeumus acmponomuu. [Ipuxiaonoe u
MUPOBO33PEeHYECKOe 3HaUeHue acmporomuu. Ilpumenumocms
3AKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOObI KOCMUUECKUX
00beKmo8.

OcnosHule cozee30us CesepHozo nonyuwapus u apkue 36e30bl

Ponb acmponomuu 6 cospemennou kapmune mupa, 6
NPpaKmuyecKol 0esimeibHOCMU Yello8eKa U OalbHeluem
HAY4YHO-MEeXHU4eCKOM pa3eumull.

ConHeyHas cucTeMa.

Comnnne. ConHedHnas akTUBHOCTh. McTounuk sneprun CoiHLa U 3BE3.
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3BE31MbI, UX OCHOBHBIC XapaKTePUCTHKHU. J{narpamMma «CTeKTpaIbHBIN K1ace —
CBETUMOCTBY. 3BE3/bI IIIABHOM MOCJIEIOBATEIHHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3/1 TTIAaBHOM ITOCIIEI0BATEIHLHOCTH. BHYyTpeHHEe cTpoeHue 3BE3I.

Ipakmuxym

Ilpakmuxym

Obobwenue u cucmemamuzayus COOEPHCAHUS pazoenos
Kypca «Mexanukay,

CoBpeMeHHEBIE MPEACTABICHUS O TIPOUCXOKICHUH U 3Boonny CoHIa U 3BE31T. DTarbl
JKU3HHU 3BE3.

Muneunsiii [TyTe — Hama ["anaktuka. [lonoxxenne u neuxenue Connua B ["anakTuke. Tumsl
rajnakTuk. PaguoranakTuky v kBa3zapel. UEpHBIE IBIPHI B sIpax ralakTHK.

Ob606wenue u cucmemamu3ayusi COOEPHCAHUs pa30enos
Kypca «Mexanukay,

Ob0o6wenue u cucmemamu3ayusi COOEPHCAHUsi pazoeios
Kypca «Mexanuka,

Obobwenue u cucmemamuzayus COOEPACAHUS pazoenos
Kypca «Monekynsapuas uzuxa u mepmoOUHAMUKAy,

Bcenennas. Pacimpenne Beenennoit. 3akon Xa60:ma. Pazoeranue ranaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe u3inydyeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
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Hepeménusie mpo0ieMbl aCTpOHOMHA

Obodwenue u cucmemamuzayusi COOEPACAHUS Pa30enos
Kypca «Monexynsapuas (pusuka u mepmoOuHamuray,

Ob06wenue u cucmemamu3ayusi COOEPHCAnUs pazoeos
Kypca «Monexynapuas (usuka u mepmoOuHamura»,

Ilpumenenue ocnogononazarOWux ACMpOHOMUYECKUX
NOHAMUL, 3aKOHO08 U meopull 0l AHAIU3A U OObACHEHUS
@uzuuecKux npoyeccos, NPOUCX00AUUX 6 36€30aX, 8 36E30HbIX
cucmemax, 8 MexNC2aNaKmuyecKoll cpeoe, 08UNCEHUS
HebecHbIX meJl, 38010YUlU 36¢30 U Bcenennoii

OO0o01eHne 1 cucTeMaTu3anus CoAepKaHus pasziena Kypca « MexaHuKkay»

O060011eHne 1 cucTeMaTu3alys ColepKaHus paszena Kypea «MomnekyssipHast pu3uKa
Y TEPMOIMHAMHKA»

Ob60o6wenue u cucmemamu3ayusi COOEPAHCAHUs pa30enos
Kypca « AnNeKmpoouHamura»

Obo6wenue u cucmemamu3ayusi COOEPHCaAnUsi pazoeios
Kypca « dneKmpoOuHamuKay

Obobwenue u cucmemamu3ayusi COOEPHCaAHUsi pazoeios
Kypca « neKmpoOuHamuKay

Peszeps

Peszeps
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